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’SUMARIO

- Esta tesé examina a relagao entre processos gfupais e‘inovagao em equipas
‘de investigagao e desenvolvimento (I&D). O ‘modelo e as hipéteses dele
derivadas s&o baseados em duas perspectivas tedricas bem estabelecidas na
literatura: uma perépectiva funciohalista do funciohamento das equipas,' e uma
perspectwa dos grupos como processadores de mformagao A abordagem
funcnonallsta gmou a mmha procura dos factores que dlstlnguem equipas
eflcazes de equas mefcazes na produgao de movagao Esta perspectlva’
: ajudou-me a focar o meu trabalho no papel que os inputs € os processos de :
' intéracgéo desempenham na performance inovadora das equipas

A perspectiva dos grupocs como prbcessédoreé, de informagao, ajudou-
me a élérificar a especiﬁéidade de certos processos gru.pais. na promog¢ao da
partilha de ideias, informagao, e reﬁreéentagﬁo da tarefa entre os membros de
uma equipa. Assim, & proposto um modelo de partiiha de infofmagéo e de
regulaqao da equlpa e testado com base numa amostra de equas cu1a
prmmpal tarefa pode ser criar novos conhemmentos'que possam ser apllcados
a um problema espemfco e produ2|r novos produtos ou processos ou melhorar
produtos e processos ja existentes. O modelo prevé que quatro processos
grupais — clareza e compromisso com os objectivos da equipa, participagédo na
tomada-de-decisao, apoio a inoyagéo, e seguranga intragrupal — bromovem,a
partilha de ideias, cqnhecimentos, e representagdes da tarefa‘ entré 0s

membros da equipa. Esta partilha, por sua vez, é facilitadora da geragéo e
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implementa;éo de ideiés pela equipa. O modelo_ prevé ainda que a
reflexividade desempenha um papel regulédqr da performance da equipa. O
estudo aqui apresentado segue um desenho transvgrsal com diversificads
fontes de informagéo e a\]aliagéo da inovégéo das equipas po-r avaliadores
independente.s.

A dissertagao esta dividida em sete ;:apitulos.' O Capitulo 1 apresenta o
proplema dg investigagao é discute a relevancia da mesma, salientando a
importancia da ?novagéo‘_ para o crejscirhento eco’némico, ,bem como as
vantagens da inovagéo prqduzilda_ por equipas. Néste Cap.itulp arguméntq que
o desenvolvimento de novos e melhcrados procéssos e produtos esta na base
da invengao, que pbr sua vez esta as_sociada positivarﬁente ao
desenvolvimento econémico e social. Termino o Capitulo salientando a
ngge§§idade de estuda( a inova.gé'o ao nivel' gribai, e em particular
co,mp_reende_r 0 funcipnamento dg equipas de'I&D.eﬂcazes.‘

: . O Capitulo 2 analisa a literatura sobre o estudo dos grupos em contexto
de trabatho. Na primeira parte sao discutidas definigbes de equipa dge trabalho
e sao feitas compargg_ées entre os conéeitos de grupo e de equipa no contexto
'org'anizacio.nal. Em segtiida, é adop_tadé uma perspectiva funqionalisté.para
analisar e discutir os inputs e processos grupais mais estudados, bem como a
sua relagéo com diversos resultado§ éroduiidos pelas equipas de trabalho. As
principais descobertas séo.di.scutidas e sdo propostas linhas de orientagéo
para a investigagao futura.

No Capitulo 3 g’z revista a investigacao 'sébre ir_]qvagéd em equipa, sendo

discutidos os principais resultados e as suas implicagbes para a investigagao
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futura nesfa area. Neste Capitulo é proposto'ﬁum ‘r_néd_etlo ae i'nbvagﬁéd 'em":
-equipa baseado numa’ perspectiva de grupos como bro’ééséaddréé de
informagao, a qual enfatiza’ a relevancia de determinados processos de”
intefécr;éq para ‘a partilha de ide'ias, ’cohheciment’o'é e raprecéhtabédc da tarofa i
e do.contextc;, e deéta_ para os resultados inovadores dasAequipés. Este modelo™
salienta igualmente a fung¢ido que a }reﬂéxividéde da équipa tém‘-ria’regulagéo

da sua 'perfbrmancel Partindo deste modeld, sao propb"s_ta's déz'hipétes.es 'ae.
investigagao. Duas. hipoteses relacionam os quatro prdcéssos‘ c’onducénteé a
'-pértilhé — clareza e compromisso com os object'ivc'>$ da equipa, p‘articipégéé"rié ‘
tdmédane?déciséo,-apoib a inovacao, e ééguréngﬁa_intﬁagrhpal — com as fases

de Qerégéo de ideias e de implementacéo de ideias do processo criativo.

Quatro hip()tAe'ses descrevem a in‘t.eracg.:éo 'entré, 0s pro(:eésos de partilhai ea

reﬂexivi-dade na prediééo da criatividade das equipas; iéto é a éer’agéo'de

ideias béla equipa. As ré'stanteé quétrd hipéteses dé'éc'reiléfn"a intefac(;éd entre

0s processos de partﬁhé e 'a.'r'eﬂexividade na predicdo’ da implementagio de

“ideias pela equipa Estas hipoteses foram testadas numa améstra de 50°
equi_péé de I&D de dois institutc;s de iriyesiigagéo Apd'rtuguéées‘."i

| No‘Capitqu 4 ¢ deiiﬁeada a metodologia ‘;do'ésﬂ‘:Jdo‘. Na p-ri'meira parte a'
amostra ¢ descrita'em detaihe, bem como os procedimentos de selecgao da’
mesma. Em seguida, sdo abie'séntédas as Carééteristicés psicométricas das -
" medidas usadas para opefacionalizar o modelo proposto. Por fim . 36
discutidos aspeqtos métodolégicos respeitantes a agregac;éo 'de"dédos‘, a
“analise de dados ao nivel grupal em modelios de composigao, e ainda aos

racios de amostragem.
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No Capitulo S séo apresentados os resultados das a.névl_is‘es estatisticas
efectuadas para te§tar o modelo proposto ant_eriormente. A_néliges de regre.s.séo
foram realizadas para examinér a relagéo entre os processos de partilha-e a
performance inovadora das equipas, e péra estabéleg:er quais o0s progessvésﬂ
que tinham maior influéncia na geragao dé ici:eias e na implementagio de
ideias. Analises de regressdao moderadas foram realiéadas para testar as
hipéteses' feferentes a interacgao entr'e os procéssos de partilha e a .
reflexividade na regulagdo da performance das eqiuipas‘.

No Capitdlo 6 os r.esultados. encontrados sao exaustivamente discutidos
e sao propostas explicagdes alternativas para os mesmos. Os resultados -
suportam a ideia qtj‘e (013 quatfo processos de partilha desempenham papéis
diferentes ao longo do p'roces'éo de inovacgao. Ou seja, a geragdo de ideias
criativas e uteis esta mais dependente de elevadosv niveis de apoio entre os
merﬁbros da equipa, e de um tom afectivo positivo no grupo, enquanto o
desthol_vifnent(;J de ideias em produtos e processos novos eété fnais
dependente de niveis elevados de clarezé dos e comprorhisso com os
objectivos da equipa, bem comé de elevada participagao na tomada-de-
debiséo, Por Ultimo, os resultados suportam a ideia de que a capacidade dé
uma equipa para reflectir sobre os seus objectivos, estratégias e processos e
de os modificar em fungdo das mudancgas no contexto é fundamental para o
proc.esvso de inovagéo. A reflexividade tem uma func;éo.re-gulador‘a._; do
~funcionamento da equipé quer permite a esta corrigir as discrepancias
emergentes entre os objectivos estabelecidos e‘o seu desempenho ao longo do

processo de implementagao.
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O Capitulo 7 su'r‘néri'zna os objectivos desta investigagao, os principais
resultados encontrados e 'aponta','algumas Iimiiagées deste estudo. O Capitulo

termina com a discussao de algumas implicagdes para a pratica e contributos

para a tearia e investigacan fiitira



OVERVIEW OF THE STUDY

This thesis investigates the relationship between group processes and teams'
innovative performance. | based the theoretical framework and hypotheses on
two well-egtablished theoretical perspecfives: é functionalist approach to team
performance, and a group information processing per'spéctive. The functionalist
approach'informed my quest for the féctors ih‘at distinguished successful from
unsuccessful teams in producing innovation. It helped me focus on the functions
of inputs and processes as predictors of team innovative performance. |

The perspective of teams as information processors helped me clarify the
specific functions of certain group procésses in promoting sharedness of
information, idea and task definition among members of a team. A model of
‘ sharedness processes and team-regulation is proposed and tested, based on a
sample of teafns charged with the tasks of creating new knowledge broad-base
and for application to a particular proﬁleh, and improving or producing new
products or processes. The model pre_dictsthat four group processes — goal
clarity and corﬁrﬁitment, participatipn, support for innovation, and intragroup
safety — promote the sharing of ideas, knbwledge, and‘ task representations
among.team members, which in turn is associated with idea generation and
idea im.plementation by the team. The model also pfedicts that reflexivity plays
a regulator); role in team performance. The’ study follows a cross-sectional -

design with multiple sources and independent raters of innovative performance.
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The dissertation is divided into seven chapters.,Chapter 1 states the research
problem a‘ndldisc_usses the relevance of the resear_chA}by drgwing attention tq
the impo_rtance of innovation for e_conomig: growth and the_advantage.é of
studying innovation. at group level. It is{_argUed that deyelopment, of new and
improved processes an_d prodgcts Iaylat the basis Qf invention, whiéh in turn i§
aésociated with economic growth: Toward the end, the chaptef emphasizes the
need fpr studying innovation at group-level, speci'ally the study of r.esea.rch and
development (R&D) teams. |

Chapter 2 e.i(amines the Iiteratu_re_that_. relates to study of 'teams in
organizatidha!_ context. In the ﬁrst_ secti-c;n definitions df work team were
disclusse.d -and comparisons between the concepts of team and group in
organizational context were made. In the next section a functionalist perspecti\)e
was. adqpted to.examine thé mdét stﬁdiéd teamiinputs.and processes and_.their
rel'at.ic}nship with diverse team outcorhes.,The major'ﬁndingé were discussed
and some guidelines for future research proposed. |

In Chapter 3' research on innovation at the teém level is reviewed,
diépussing the.moét _ac:cepted ﬁﬁdings, .and discussiﬁg the stnengtﬁs, limitations,
and .d'i.rect.ions‘.fc.)r. future reseéfch, A modvel of team innovation, is proposed
based on a pefé_pectiye of.groups as informétibn processors, which emp’hasizeAs .
the relevance .of group interaction processes for sharedness, and the .
jmportahce.of knowledge, 1id¢as, and task.representatio-nisharing to _téam
innovative.outcomes. Moreover, thg—: model stresses fhe role of .reflgxivity as a
regulatory mechanism of team pe.rformance..Drawing on the proposed model,

ten hypotheses are put forward. Two hypotheses relate the four sharedness
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processes — clarity of and comrﬁifmént to team goals, participation in decision-
making, articulated and enacted support for innovation, and intragroup safety -
with the'idea'géne'ration and idea implen{ent"ati.oﬁ s‘tlagés of the innovation’
prdccod.' Foﬁf hypbthcdcs dcpidt the interaation bo'hNodh charednece prdceehsee‘ '
and reflexivity in predicting team-level creativity that is the generation of ideas
_ by the team." The other four hypotheses describe the interaction between
sharedness processes and’ reflexivity in predicting team-level innovation -
implementation. These hypotheses were tested with a sample of 50 R&D teams ~
from two Portuguése researchv instituteé. |

‘Chapter 4 outlines the study methodology, and’ survey measures. The'
psychOm'e'triq' characteristics of the measures’ used td operationalize thé h
proposed model and the teams’ innovative performance are 'p_rése'ritéd." The .
sample is described in detail, as well as the methodological issues cohcéfning

data analysis at group level in éombosition models. Matters of éarh;:ilin_g ratio’
and aggregation indexes are discussed.

.Ch'apte‘r 5 presents the results of statistical analyses used to- test the
model proposed éarlie’rf Regression analyses were conducted to determine
whéther the sharedness prOceéses“weré significantly’éssociated with team
innovative p'er'for'mance,. and to ‘establish which processes were: the most
significant p.rediCto'ré of creativity and innovation implementation.-Moderated
regression analyses were conducted to test the hypotheses that team reflexivity’
would moderate the effect of other group processes ‘on team creativity and’

innovation implementation”
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In Chapter 6 the findings are.thqrpughly discussed and alternative
explanations are put forward. Resullts Susta;n the idea that the four sharedness
processes play a differential —rdle aloﬁg the in"nov'ation.'process. While the
generation of creative and useful ideas is more dependent on high levels of
support between team members and a positive aﬁeétive tone in the team, the
development of ideas into novel products, processes, and procedures is moré.’
dependent on high levels- of goal clarity and commitment, and_participatién in -
decision making. Finally, results also bare witness to the idea thafa team’s
ability to reflect upon goals,; strategies, and proc.essesand to adapt them to
changes in their environment is fundamental to the innovation process.
Reflexivity plays'a regﬁlatory role that enables teams to cbrrect the‘ surfacing
discrepapczig.s between their fqnctiohing .and goal states along the
implementation process.

Chapter 7 summarizes the aims a'nc‘i main ﬂndjngs of the thesis and
raises limitations of the study, as well a‘s practical implications and contribution

to theory and future research.



CHAPTER 1

THE RESEARCH PROBLEM

Chapter Structure

Chapter  one outlines the ‘rationale behind the study -of research -and
development (R&D) teams. This chapter highlig_hts the importance of -R&D-for *

economic growth and the need to study innovation at group level.

" Statement of the Problem and Relevance of the
Research

The nature of work changed dramatically over the second half of the“last”
lcentury ahd continues to'change as-we-move into the.’.21tst"century. A number of -
internal and external forces are impinging upon organizations, forcing them to
shift to alternative yvork arrangements. NeW technologies such és corﬁputer-
based communication systems are being developed and implemented at an
exponential réte (Hesketh & Neal, 19'99). Combined with the globalization of
trade, the increase in-technologiqa! capability has led to redh'ctions iﬁ the size of
many organizations. These changes demand that organizations remain flexible
and adaptive, ready to expand or contract at a moment's notice while

continuingly adopting innovation. In such a fast-paced; ever-chahging
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environment, employees are often faced wrth tasks that exceed their
capabllmes In order to remain competltzve organrzatlons have begun to asslgn
tasks to teams of employees Teams have become prevalent in most
organlzatlons for example ﬁnance services, hospitals, automoblle |ndustry,.
pharmaceutrcals schools and these organlzatlons often credit their success to
the addition of team- based work structures.

In a meta -analysis study Pasmore FranC|s Haldeman & Shani (1982)
reborted that the mtroductron of teams as a pnwleged‘.form of work organlrzatlon
was becomlng the most common organlzational development mterventron A
decade |ater Lawler, Mohrman & Ledford (1992) found, in a review of employee
mvolvement practlces that 60% of the surveyed companies planned to increase
the number of teams in the next two years. One reason for the mcreasung
popularity of teams in organlzatlons may be thevunexpected lncreases in
prpducttv,ity :attributable.to the implementation ot teams. particularly since the
Hawthorne studlesg Recent empirical evidence showed considerable support to
_thhe‘advant.ages_ of t_earnw.ork to organizational performance. For example, ina . .
Io‘ng“i_'tudinal-_ study of rail_vvay engineering teams Pearson.'(1992-) fo_und- thatj
autonomous team_s had higher productivity _thanrn‘on‘-'a‘utonornous tearns tovvard .
the end‘of‘the .st.u_'dy. .ln a study comparing teams with different levels of
autonomy in the teleo,ommunlcations industry, Cohen and Ledford (1994) found
th_at_ ratings of ratings of team effectiveness _.r_na_d.e"b‘y team .membersland
second-level managers were-higher for self-managed te.ams than" for tra_ditional
teams. However, there were no differences between those two types of teams

in ratings made by first line managers. Wall and colleagues found conflicting
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results in two differént st'ud'iies. Ina man‘u.facturing plant,‘p'erf‘ormance increased
after the jobs of shop-floor. employees were ‘reorganizled following a group-
based design (Wali & Clegg; 1981). In éontrast, né 'differences |n p;roductivify .
were folind between a'pla'nt with autonomans teams and A tra'diiio'nally
structured plant (Wall, Kemp, Jackson & Clegg, 1986). In the same way,
Banker, Field, Schroeder and Sinha‘(-1996') found sign“i:ficant prdduétivity'
improvements in only one of four manufacturing lines after the introduction of
adtdr{SrhoUsvwbrk teams. Also, in a review of 17 studies éeekun (1989) found
t‘h"at organizations ‘im'pler'nenting autonoméus work teams e>.<p-erieric':ed"
significant increases in productivity as well as‘significant decreases in
withdrawai behaviors. Two other large reviews seem to endorse the ided that
teams make an important contribution to overall org'ar'\izétlional p'érfbrr:nan‘ce: '
Cotton (1993) observed that 57 studies reported improvements in "prodljc'fivi‘ty"
after'ir‘npiementation of team based wérking, 'v’vhereas.' 'onl'y '1.2're;')‘o“rterd o’
effect or somme productivity decline. Macy and lzumi (1993) conducted a meta- -
ahély'sié of 131 studies dn_organizati'orial 'ch'amg.e' to conclude that the
implementation of autonomous or semi-aufonomous w‘o:rk" teams was
s’igniﬂcant.ly correlated jwith iniprb_verhentsin financial outcomes. They répdrféd ‘
that team working was the fourth strongest prédi‘ctor of financial per'for"rﬁan'c'é"
~and the s;(rd'ngés;t prédictor of overall performance ot of 18 interventions. ,
‘Evenif weé consider that the influence of team work in -"fir;éhc‘:ial
pérfornﬁahcﬁe irh'p.rove’mer'\t'isA not compelling, we should also be mindful of other
facets of organiz'ation'all performance that Améy beneﬁft’froni' the ifnpleméntatidh

.of work teams. For example, the relationship between team work and émployee
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attitudes such as satisfaction, commitment or involvement, and their relationship |
with- employeeyve,!l-being, .absente.eisr_n,..and performance. (Parker, Baltes,
Young, Huff, Altmann, Lacost & Roberts, 2003) calls for closer examination.
Quality. of costumer service. is another facet of organizational pefformance that .
might benefit from team_workihg, especially in.health-care organizatiqné, whe}_e.
working in teams may bec.ome a matter of life andﬁeath. A number of studies in
health-care organizations. have shown that team working 'can._méke work more.
efficient, reduce.errors, implement. innovaﬁons, and_imp_rov>e' the quality of
patient care (for a.review see ‘West, Brodbeck & Richter, 2004). However, the
most impressive findings come from a study that West et al. (2002) conducted
| in 81 trusts from the British National Health Service, where they éxamined the
relationship between human resource management practiée’s and patient
mortality. The study reported a signiﬁ'cant and negative relafionship between.the
percentag_e of stéff working in teams and patient mortality. On average, 25%
Amoi'e staff wo?kihg in -tear'ns is.aséociatea with" 275 fewer deaths per 100,000 |
fQIIowiﬁg emergency surgery. Other ﬁn(.iings: révealed a positive relafion‘ship
between téémw‘drk:arid health service employees’ psychological health, as well
as posifivé relationship between teémwork and externall'y,rate'd effectiveness
“and inr;'ovétion;”

" Finally, Cdrdé’ry (2004) also advocates that-the decision for introducing
work teams is not always 'relaiéd .t0'theif potential for directly improving
pérformance.‘ He presenté several other reasons that'may guide organizations
in their intentions to introduce team-based work designs. For example, redgcing

costs associated with managerial levels and  administrative personnel by using
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peer-based control instead of ‘hierarchical control;-adoption of ‘a ‘high- :
commitment: model of people manégem'ent'-based ‘in “cooperation - and
decentralized decision-making; signaling the organization's values to potential
emplayees, costumers, and ‘investors; preéventing performance decrements -
associated with a system change |n which ‘technological' or-environmental -
in‘terdependénce has increased; éreating- greater flexibility in ;nternal labor
allocation; and enhancing learning through knowledge' transfer -amongsf
employees, are strong reasons for managérs ‘wanting to move to a team-based -
or'g'ar‘\izat-ioh‘, even i<f‘they are aware that the research literature-does not -

provide an unquestionable association between team work and performance

improvement (Cordery, 2004, p.482).

‘The Need"fbr Innova.tion |
In a changing world organizatipné hiav'e to face'new.Achallgnggs.‘ir]:.'chg _rela_t__i’pr‘mg':
with their external environments. In this century organizations must deal with.
_ thorough cha,ngeé in their social and economic environm‘e"r.\tg._ Globgl
competition, growing.interorganizational poqperat-iqn, fast technological change,
more qga|iﬁed.and diveréiﬂed »wor.kf'orce‘_, incrga_sing,cgs_tume:f demaqu, \ar}dv
n_on—eggnomical concerns are some examples of th¢ co.r)'}i_ngeng:ies_.t!'\gt‘ will stlr
up qygqniz_ations to rethink the.way' thgay'do_ thg_ir b‘us_i.nfe‘ssl. Wg- 'may expect th‘a,t'
new managerﬁent st(a_tegies to. deal W|th the new _,c'hal!g_nge.s W|I| _inc,ludf—:j’

attracting and retaining skilled people, developing information management



36. THE RESEARCH PROBLEM

systems that will account for information overload, building trust with all the
organization stakeholders, encouraging employeeinvolvem_ent,_encourag_ing
cooperative working, design work flows that al_low a' rapidresponse to rapid.'
environmental change, create an initiative climate and culture that su_pport and -
reinforce learning and a'ut_onomy. In other words, organizations need to innovate
in order to stay com_petiti_ve in a swiftly changing environment. By innovation it is
meant the introduction of novel producte production p'rocesses or ways of doing ‘
the work W|th1n an organization that bnng about some form of beneft to that
organization WhICh .might mclude employee well- belng and personal
development, better organizational processes, and economic growth.

Innovation is oonsidered to be the drive for economic growth..Thel
relationship between technological cha.nge and productivity has reoently.
a_t_traptedagrea_t deal of attention among economists an:d policy makers;
reflecting an increasingly widespread view that tevchnologicai change is. a major
driving_force b_ehind“long-term 'economio growth; It is hy now well recognized
~ that R&D activity is a major source of technological progress and that the
p_[oductivity.beneﬁts from successful innovations diffuse through the rest of the
economy, ultimately .'contriblut.i‘ng to rising levels of pro‘ductiviity_, standa,rds‘o.f
living an_d, employment in the economy a:s_aA whole. Sakurai, loannidis, and
P‘a,‘pa.constantinou (1996) examined the, em_p.i'rlical evidence on the impact of
pei_jform{e,d, R&D and of technology difvfusion‘. (R&D embodied in production
inputs purc:_hased domestical_ly or from abroad) on productivity performance in
10 major, OECD countrles over the 70 s and 80’ s decades The, productrvnty

variables used in this paper are growth mdexes of Total Factor Production The



THE RESEARCH PROBLEM 37

results from pooled régfessions across countries and across industries auring :
the 1970s and 1980s indicated that the rates of return of both R&D variables
were positively significant and increasing in the 1980s. The estimated raté of
return of direct R&D varied across the c'éuntries: in the 10700 ;Japan'ndh‘dwo'd 3
the highest return (40%) but in the 1980s the rate return was highest in Italy
(50%) and Canada (305;/0). On the other hand, techndldgy diffusion is an
important source for produéti\)ity growth in services, po'ihting to Véry high social
returns: on average across the ‘countries it was about 130% in the 1970s and
190% in thé 1980s. The Information and Communication Technology (ICT)’
cluster of industries played a m.a'jor role’in the generation and acquisition ¢f new’
technologies. In particular, the ICT services s’ectérs in Caﬁada 'andfinvsmall_
Europeén economies’ha-ve'obta’ined highér' gains ‘,ffom-'irftern.étid.hal R&b
spillovers than from domestic ones, whilé domestic R&D was more irﬁportéhf in-
the 'Iargve'r ecori'omies.like Unifed States, Japan and Gefma'ny." ' A
The rélafionship between university research and I&cal economic growth
has aisb received '-'support from empirical evidence. In a stua’y'desiéﬁgd to
determi:r;é- w.hethte'r Uhiversify R&D éctiViiy affected the I.écalz'raté“ of 5r‘iév~f firm.
.formations and ecéndmic AgroW‘th, Kif::hhoff, Arﬁihgton, 'H'ééa‘n;Aaﬁd'Newb'erf
(2005) compared university R&D expenditures by Labor Market Area (LMA) in
the U.S. with data on new business formations by LMA~ The Tesults show that
umversnty R&D'expénditur'és :are éigﬁiﬁéantly relatéd‘ to new firm formétidﬁé in
the same LMA. In addition, they found that variations in firm birth ates. which
are affected b.y R@D ‘s'péndiﬁg, are srLtrongI)‘i asSo’c_:i'atéa‘With th‘e'zéhbhlo{/meﬁt

Qrowtﬁ rates at the LMA level. They conclude by arguing that these findings
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lend si(en'gth to. the argument that governmerit and -private . sector R&D
e)fpenditur,es ~made through reeea_rch universities - contribute to economic
growth. Furthermo're, .unii/e.r-sity R&D spending is also ass_ociatei:i with higher
levels of Ioea_!.human capit_el, wiiic;h also contributes substantialiy toward-
generating new firms. |

_'_Ano,ther, compelling exampie of the relevance of innovation to evcor_iomic '
'gro_wth comes from a large Astu.dy conducted. by Ulku (2003). The author
e*amined th_e relations.be.tween' R&D. investment, inv_ention,. and -economic
g(ovgth in 36 countries, .including Portugal, on the period from 1983 to 1997.
R&_D,spending ‘was ulsed as a measure of endogenous. investment in
teehnelogicel_change,“a.nd succeseful patent applications as an indlicator of the
rate of invention resultiﬁg from that ini/estment, Qrowth in total factor productivity
as. ,anﬁ_indiceto_r_ .ef.teehno|ogical change, and the growth rate of the gross
dom.e:stic prodyct_ as a meaetire of ecenomic grow. The .resu-lts suggested.th-a_t,
'there are_positive returns to R&D in terms of invention in both developed and
-dey.eloping countries, with.the latter exhibiting hi'gher returns. The results also
in,dica:te?d,thet.“the_,. relationship -between invention and economic growth is
positive. and significant, and that this relation is strcin_ger in developed countries
than in developing.countries. These ijes;ults.are_ consistent with the implications.
of i?&D based growth modeils, which state that the inventions are created in an
economy,as a result of the R&D efforts of firms; these inventions are then used
in the pro,ducti_bn process and lead to sustainable economic githh (Ulky, 2003,
p.7).. At the organization level, we also find support for-the reiationship. between

innovation and performance. In a study .of 47 mid-size German companies,
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Baer and Frese (2003) found that process innovations, defined as deliberate
and new organizational attempts to change production and s.e‘rvice processes
(e.g., Total quaAIity management; Computer;ihtegrated manufécturing, Tea‘m:
hased wnrk), were’ positively associated with return on accots and goal
achievement in firms with high climate for initiative and high climéte for éafety.

- The relationship between innovation and firm effecfiveness ﬂndé'support
also at the national level. The third Community Innovation Surve'y' (CIS 3)
reports that productivity (volume of sales/number of empfoyees) of innc)vét'i\’/'é
firms was superior to that of non-innovative ﬂrms_for'the'years of 1998 and -
2000, especially for those who invested in R&D. A more detailed 'arialys'iswb.y‘ ..
sector referring'to the year 2001 (Fonseca, 2004), revealed that firms vs)ith'R&D :
activ_ity had superior productivity than the sector where fhey belonged. The
increase in R&D‘Was higher for firms in the medium-high technological infen’sity
sector (2.15 times more) and for firms in the low technological inten'sity sector.
(2.36 times more). These obse‘rvatio:ns suggest 'tha.t product ifinbVation"i— "thé '
introduction of novel products improvements in existing?pi'odudts' and.ser\;ic.:es‘, -
or an extension of-their application scobe - or process innovation — integrétion' |
and 'automatizati;)n of producﬁon pr"ocesses, imp'roved'safety,' or’im'prove‘mént"
of distribution procédur’es - does'make a significant contribution to the overall
growth of economical performance at the brgénizational level.

' Th'u‘sa clearer understanding of the factors th;at determine successful”
innovation can help an organization to develop new and’imprqve‘d processes
and products, to concentrate valuable resource allocation, ‘and to-o'perate"with'

enhanced competitiveness-and efficiency. An examination of the adoption of
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new products and processes in Australlan retall banklng from 1981 to 1995
revealed that establrshtng an appeailng domlnant posrtlon depended on a
banks mnovatlve actlvrty Banks that undertook more active and consrstent
mnovatrve actlwty that was some how dlfferentlated from their competrtors__
tended to drsplay superror fnancral performance (Roberts & Amlt 2003)

- Innovatlon is about the development and |mp|ementat|on of new |deas by
people who over tlme _engage in transactlons wrth other people W|thm an.'
organlzatlon (Schroeder Van de Ven Scudder & Polley, 1989) l would add that _
these people have drverse knowledge drstrnct backgrounds and most probably.
drss:mllar representatrons of the task at hand Dlversrty of knowledge and.
perspectrves seems to be necessary to develop and |mplement |deas (Dunbar
1995 Jackson 1996 Paulus 2000) but it may also be detnmental to |nnovat|on_
if. those drverse contnbutrons are not pooled together in the same dlrectron .
through soc:al |nteract|on trust motrvatron and a common ground of
understandlng In a study about |nnovat|on dlffusmn in the U.K. health care'
sector Ferlle Frtzgerald Wood and Hawkrns (2005) present two contrastlng
: examples of lnnovatron processes conducted wrthln teams Slngle professron
groups of health care professronals provxde powerful communltles of practlce.
where face to face mteractron motrvates the exchange of mformatron and
expenence and learnrng regardlng health oare practlces Such communltles
often carry out rnnovatlons wrthln thelr boundanes but also create barners to
' learnmg and change between communltres Ferlre and colleagues found that
strong 3001al and cognrtlve boundanes exrsted between drfferent professrons

that |nh|b|ted the Spread of mnovatlons even though they were all part of the
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same multldlsmpllnary team. Therefore teams and lnnovatlon may be strongly
connected in the sense that the development of novel |deas into useful'
outcomes is a complex process that can hardly be done by a smgle person
However ta make penple wnrkmg together toward a common goal ic casier
said than done, and congregatlng a group of very diverse people together to
create something useful 'might be a very complex task. Whenever the
innovation lmplementatlon does not take into account the needs and goals of>
the people involved in the process | mnovatuons may be more a predlcament ;
than a benefit for the orgamzatron As an rIIustratlon Chambel and Pelro (2003)‘
examined the relation between the 1mp|ementat|on of novel people; |
management practlces in six Portuguese firms from the ceramic mdustry,tand.‘“
found a strong negative relatlonsh|p between HRM mnovatlons and workers |
sat:sfactlon and intention to teave In the cases where the employees percelved
the innovations as a violation of their psychologlcal contract. | o

The mnovatlon process is somewhat unpredlctable and complex as there
are multlple elements involved and numerous interactions between' them '
Hence if we look at the charactenstlcs of complex decision- maklng groups the“
strong link between rnnovatlon and teamwork becomes ewdent As West -
Garrod and Carletta descrtbe complex de0|3|on maklng groups operate |n
) uncertaln env1ronments with complex and unpredlctable technology have to
deal with tasks which requnrements may change frequently have hlgh team
autonomy and high team member mterdependence leen these‘:'

characterlstlcs such teams are better placed to deal w:th technologlcal

mnovatlon than any other work unlt in the organlzatlon
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Work in organizations has increasingly been carried-by temporary work .,
groups such as project teams or by more stable group:;: desigﬁa‘te.d R&D
teams. Of éll typeé of teams that perva‘de the:or.ganizatidn, project teams are.
becorﬁing the most common ones. A recent sur\)ey conducted in the U.S. found
. tha:t project .teaﬁs’accle.nted,fo'r 3&)-per. cént of aII. the teams working in
org.;a:nizatio'r{s (Gbrdbﬁ, '1'992). Prdject teamsb héve been irﬁpiémented '.to reduce
timé-to-mérket by i.m.prpvin‘g coordinétion and ma~npovsr/er on critical tasks
(Eisenhardt & Tabrizi, 1995). Members of préjeét téams come fr;)m dli'ffer'ent
parts of the organization and have to move from ‘one task to another on a
frequent basis. They are expected to be self-managing, to be able to handle
novél tasks without prior training, and to be willing'to_iﬁvest in a contin.uous
Iea~rning pfopéss (Allred, Snow, & Miles, 1996). Thése characteristics make
project teams the preferre'd broblem-sowing tool in a competitive, unprediétable
and pomplex environment. |

R&D teams répresent-a more permanent form of project teams, sharing
with them the characteristics of interdisciplinarity and complex problerﬁ-solving
ability. They are différent from project-teams on what th:eir membe'rs stay
together for longer periods;, thué deVeIoping |ong-térm goals, more stalb|e-
interaction processes, and enduring interpersonal affective relétions. Despite
the relevance of R&D, there have been few attempts to syétematically identify

the factors underlying effective R&D team performance.
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Cha“pter’ Sur.n.mary
Chapter 1 highlighted the impor_tance of innovation for ecc;noﬁ‘uic.growth a.nd the
advantages of studying innovation at groﬁp level. It is argued that_develobment
ot new and improved proceséés and products Vlay at the basjs of‘ invention,
which in turn is associated with econ.or_nic growth. ;I”owafd the end, the chapter
emphésized the need for studying innovation at group-level, specially the étudy

of research and development (R&D) teams.



CHAPTER 2

WORK GROUP RESEARCH

‘Chapter Structure

Chapter 2 examines the literature on the study of teams in organizational context.
The first section covers a definition of work team. Next, the literature on work

groups is reviewed and the findings of previous studies that feed into this research

“are discussed.

A Definitioh of Work Team

The terms group and team have been used as equivalent in organizational
psychology research; Howevef, this is not a consensual position as a some
researchers argue that the term group is more appropriate to describe the
- laboratory settings using tasks and contexts._ that haQe little }to do with' real-world
groups, while the term team is better suited to describe groups that work together
for extended periods of time in real-world organizations (Paulus & Van der Zée,

2004). In the remaining of the section we will see what are the similarities and

differences between groups and teams.
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Arrow, McGrath. and Berdahl (2000, p.34) rdeﬁne groups as complex,
. adaptive, coordinated, and bounded setAof patterned rglatipns among,r_nernbers,
tasks, and tools. They also give a number qf criteria to determine the level of
groupness a.group holqs. I"will present four_ of th}ese criteria that, in my opinion,
better define a _workgroup:' (a) whether members coOrd.Inate, their behavior in
pursuing géllective projects; (b) whether members coordinate their use of a shared
set of tools, knowiedge, and other resources; (c) whether members feel connected
to,,the}_o‘ther.‘members and to the projects.of the grodp; and ‘(d_) whether members’
share collective outcomes (both rewards and costs) based .‘on their interdependent
activity (p.34-35).
| Although other researchers préfer to use ’thé term team to describe gro'ulps
_that.pgrform,tasks, they still emphasize all, or part of these criteria, as paramount
-to teamwork (Mohrman, Cohen & Mohrman, 1995; Sundstrom, DeMeuse. & Futrell,
1990), One qf Ihe .best,éxamples of the' sharedness of concepts beMeen group
and team is given by West and Markiewicz (2004), who deﬁne‘ workv teams as
socigl groUpﬁs_ embedded in organizations, perfo‘rming tasks that con.tribute to -
achieving ‘the..org;r}iz'ation's' goals (pp. 11). They.go on‘fUrther to specify the
characteristics{those gro,qvps must h‘ave to be considefed work teams: (1) to share
objectives; (2) _to'have the necessary authofity, autonomy aﬁd resources to achieQe
these objectives: (3) té work cl.osely' and .interdependently -to achieve the
obje'ctives;i (4) to have we:ll—deﬂned_anc}‘i"Unique roles; (5).to be recognized as a
team; and (6) to have more than 3 and less than 15 members (pp. 11). Although

both definitions identify velry similar characteristics of work groups, they emphasize:
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two important but distinct features of groups. Arfow and colleagues (2000) stress
‘sharedness as the most salient feature, while West and colleagﬁes (2004) point’
oL'lt that teams in organizations exist to achieve goals in the first place.

Still, the equ-ivralence- of the group and team concepts has. not always’ béeh
SO evidén.t."Lourénc;o (2002) argues‘ th.at group research histbry has evolved
around two ideologic’al"trends Whéré groups were seen jeither as favo’réblé or
urifavd'rable to organizational effectivenes.s.‘ (the gbod"g.roup VS. t')ad"group ”
me;__ta'phor). This dichotomy wduld prompt the 'émergehce of the ‘team “as ‘an -
example of the godd grbup'thetaphor. Thus, the term team .describés é"gjrohb Wi'th'.‘
an impdrtant‘role in the organization of work and the solution of probIéFns’ }elate:d' to
organizational éffectiveness.

According to Guzzo and Shea (1992) the use of the terms group'or'te'ar'ri": |
seems to be a matter of‘preferehce'and these can be used in_feréhangeably.'Ar,rbw
and colleagues, however, introduce a nuance in distinguishing teams from
Qorkgroups. Teams are work groups yVho have a longer Iifetim_é‘zspan and as ‘$0’
their dynamics are slightly different from the ones of othier workgroups. For one
reason, member of a teams will be working together indefinitely and ther’-éfd‘fé "th_ey’ i
need to become cohesive and reSQUrcefu! in orderﬂﬁo be able to téc‘;kle ef'-feétivelyfa '
range of brojects.—'AnotheE reason why teamé- 'dif_fér from groups-is becaus:e
interpersonal rélation's in the member hetwork, deciskiqn rules,. éorﬁhﬁuniqétidn
protocols, and conflict rg_asolutign methods are also di'ffer'en't' (Arr'o'w, McGré_th &
Berdahl, 2000, p.84). Some of the most prdminent'éxampies of teams ‘are spérts |

teams, top management teams, string quartets, and collaborative research groupps.. '

-~
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As _described previ.ously, team members must interact with one another in
order to achieve their common goals and objectivesl a‘s’each.team.member is
dependent on his colleagues to-get the job done. Research shows that the social
interaction.oetween team members is an integral oart of team decision making and
problem solving (Gouran & Hirokawa, 1996), allowing tea‘m members to pool
information and resources .(Zaleska, 1978).'to detect errors and reject inac_curate'
statements, and to influence the decisions of others. As group members interact,
certain chemistry is created through the synthesis of ideas and viewpoints that
contrals much of what the team does within the organization (Poole & Hirokawa,
1996). Althoogh the chemistry can be sometimes faulty (Janis, 1982), social
interaction is an essentlal component of any team. In fact, researchers consrder |
interaction to be the key to understandmg team behavror (Hackman & Morris,
1975) Apparently the terms‘group and team seem to describe phenomena that
are more srmllar than drfferent and thus could be used with the same meanlng
still, | think we should make a distinction between the organrzatlonal team thatis a
relatively stable set of people working interdependently to achieve some previously
deﬁn'ed and a_gre'ed upon goal, .and the-organizational group .that exists_only-
because oeople interact with one another and establish patterns of relation that go
beyond any shared goal. The influence thls group has upon its members is clearly
portrayed by Kurt Lewrn | | | |

. No wonder that the group the person is a part of and.the culture in which he
~ lives, determine to a very high degree his behavicr and character These social

factors determrne what space of free movement he has, and how far he can look
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ahead with- some clarity into the future. In other words they determine to a Iarge

degree his personal style of l/wng and the direction and productrvrty of hrs plann/ng

(Lewin, 1939, pp.13).-

A Little History of Small Work Grou'p ResearCh

The rnterest in studyrng groups in work settrngs emerged absolutely by chance
When Western EIectnc Company began, in the 1920 s the most ambrtrous and wellA
founded research on working condrtrons ever done at |ts Hawthorne Works plant rn; |
Chrcago (Chambel & Curral, 1995) their researchers were far from rmaglnrng they .'
were setting off a new trend in group and management research The Hawthorne
studies were not |n|t|aIIy ana!rsrng groups Instead, they were. mterested on the
|anuence of workplace physical condrtrons such as Irghtrng and mcentrves on

mdrvrdual productlvrty

ln order to facrlrtate the study, the authors dlvrded the workers rnto smalt
groups and placed them is separate rooms for easrer observatron They found to‘_
the:r surprrse that these mformal groups of workers developed and |mposed strong
group, norms whrch sometrmes worked agamst the hrgher productrvnty goals of

management, offsetting the expected rmpact of production: rncentrves whereas.

other trmes it encouraged supenor productron

4+

One of the most famous of such observation units was ‘the Bank Wiring
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Observatron Room Three small teams of four people wired banks of sw1tch|ng
termlnals The three teams were supervrsed by two rnspectors Unexpectedly, two
informal groups emerged One group mcluded the whole team at the front of the
room, one member of the team in the centre of the room and one mspector. The
other group mcluded the team at the back of the room, and one member from the
team in the centre. The groups developed drfferent norms. Members of the f rst
group conversed more and marntarned a hrgh output The second group set up
Iower performance standards and group members enforced that norm by hrttrng in
the arm ofa member when he was working too fast (Chambel & Curral, 1995).

| The unanticipated' findings ot the Bank Wiring é‘oom spurred a,ne‘w
approach to management andbor'ganizatlonaltheory' the mutual relevance of social
formal and lnformal structure, demonstratron of informal productron norms in work
groups, and that group norms can be erther supportrve of or counterproductrve to
management .goa.ls. YC.)ther research’ers picked on these findings to delrberatelyl
begin to study lnformal groups in work settings.(e.g., Coch & French, 19;18; Kahn &
Katzl 1953) They confrmed the initlal idea that interpersonal' relations emerged
among coworkers had a strong impact on what formal groups could accomplrsh
and on how they carrred out their work -

) By that time, formal groups were not very popular .|n organrzatrons whrch
were strongly lnfluenced by a screntrf o management phrlosophy that preferred job
specralrzatron and formallzatlon to flexrbllrty The study of work groups in
organrzatlonal contexts drd not progress much until the beglnnrng of 1950, when

i

researchers at the Tavrstock lnstrtute |n London started studyrng autonomous
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workgroups tn the t".leIdA _using a sociotechnical approach (Trist & Bamforth, 1951‘).“ ‘
Within this perspectiver,‘groups' are int‘act, ‘holistic systems that include. me.mbers
and their inter—relations resources. and technology ' |
Group otruoturc formal and mformal deve[ops .around the task .and the .
partrcular technology the group uses. Thus the technrcal subsystems of any group. '
must be concurrently optrmrzed W|th the socual subsystem (Emery & Trist, 1960). :
'The socrotechnlcai approach gave b|rth to a more pragmatrc trend in the researchf-'
on groups in orgamzatlons Socrotechnlcal researchers were more rnterested in
interventions to lmprove work group effectlveness than in any other |ssue‘
However it important also so notlce that they were the first to mclude members
weII being as a component of a group’s effectrveness (émew & Tnst 196:0) ln a'_"
descrlptlon of four t’eld experrments in Norweglan |ndustry Emery and Thorsrud:
(1976) grve a stnkrng account of the changes introduced by the socio- techmcal "'
approach One of the experlments involved a wire drawrng department of a
Non/veglan metal worklng firm that the authors descnbe in the followmg way they‘
changed fiom one man/one machme fragmented jObS pard on tlme and motlon';
studied plece rates, to a group systems of work. They started to take the |n|trattve“
and to influence de01srons which were prevrously beyond therr control" (pp 22)
The other reported benefits of these mterventrons lncluded an mcreased
productlvrty of 20 per cent mcreased quahty and decreased productlon costs
better communrcatron and team work between Operators posrtrve attrtude towards
the new work system, |mproved measurement and lnformatlon systems and'-

Iearnmg from usrng it, upgradrng skills, and decreased turnover and absenteersm_
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(Emery & Thorsrud, 197_6).: The sociotechnical approach led the way to a new trend -
of research inspired by action-research methodologies (Kolodny & Kiggundu, 1980;
qumO(é, Francis,. Hgldeman, & Shani,v.1982)_, and the study of autonomous work
‘groups implementation in organizations (Cordery, 1996).

| - ~T,he resurgence of interest in stugiying groups.in the work place had to wait
tw:ehy years, qntil the ’m_id.70‘s, when we assisted to the emergence of the first .
comprehensive model of work groyp effectiveness (Hackman & Morris, 1975;.
197‘8._):"(_30:incidventaliy, or not, in the late 1970's companies started to. pay more’
at@gqti_on to groups as a way to organize work. Work teams were introduced in
fnanufactu;_in_g companies in Europe and the United States: Assembly teams and
emp!oyg__e ipvolvemenfgroq‘ps in General Motors, work teams in General Food and
Sa_ap_._paved the way to a_bIoSso,m of group-based manufacturing plants all over th‘e
wggld:.,‘iohf which the most renowned is the Volvo plant at Kalmar (Sundstrom,
Mclintyre, Halfhill & Richards., 2000).
pqrp,o'slés‘. Production groups and project teams emerged, but special attention was
given to a kind of prppiémfsolving *teams, known-as quality circles, first developed
in ,t‘heA ‘Uvnit‘ed, States by Lockheed'’s missile division. Quality circles .Were small
groups of employees asked to suggest solutions to work organiiation problems. By |
work teams»became an established managerial practice, with teams pervading all:
areas of organiz'ation. A survey conducted in 1996 with Fortune 1000 companies’

representatives revealed that 76% of employees were part of self-managing teams.
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This represented a 30% increase wﬁen compared to a similar s'ur\)ey'do'ne in 1990~
(Lawler, Morhman & Ledford, 1998). ~ - |

An alrchival-study of group research published in organizational psychology
journals from 1975.to 1994 revealed that interest in‘wark-granp research declined -

~during the late 1970's, remained low during the 1980's and rose during ih'e early

1990's (Sanna‘& Parks, 1997). Moreover, the majority of the studies was focused’

in group. performance (64%), but Iees than a third were field studies (21%) or field”
.experiments (7%). Another re\'(iew of'soeial psyE:hoIon journale comprisihg ]
appreximately the same period, revealed a similar temporal pattern for‘group"‘
research (Moreland, Hogg. & Hains, 1994). Although group performance accounted. -'
for the second highest percentage of studies (23%), the mejofi'ty were laboratory |
experiments (76%), with a neglectable percentage of field studies (1%) or field
experiments (3%). For half a century, researchere have been 'in‘terested in |
'determining the faetors that contribute to team ef,fectiQeness. Although dozens of
conceptualizations of team effectiveness emerged during the past twenty'years
(e.9., Ancona & Caldwell, 1992b; Campion, 'Medsker,‘ & Higgs, 1993; Campion,

Papper, & Medsker, 1996; Cohen, Ledford, & Spreitzer, 1996; Gersick, 1988;"-
Gladstei'n,.. 1984; Hackman &.Morris,_ 1975; Janz, ’Colciuitt'&.No'e,ﬂ’ 1997; Marks, "
Mathieu.&. Zaccaro, 2001; Suhds.‘trom, De‘Meuse,, & Futrell, 1990;' Tanhenbaum, .

 Beard, & Salas, 1992), they all seem to be bound by the same Tational:.a functional.

perspective of group performance.’
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- Teams From a Functional Perspective

Thg,.functiion.al perspective consists of a set of models who share a definition. of
work group. as an open systerﬁ-that trén_sforms inputs i.n outputs through interaction
processes developed in the group (Guzzo & Shea, 1992)."The-functional
. perspective is, fhe_refore, defined as a normative approach to describing and
p(edictirjg,group_performa,nce that’,focuses on the functions of input and processes.
Three primary. assumptions dAeﬁne the functional pgrsbecth}e: group’s are gdal
. oriented; group performance v_aries in quantity and quality a.n.d-can‘-be evaluated;
and internal and external factors influence performance by meéns of inferaction'
pr‘ocesses.(V\ﬁttenbaum, Hollihgshead, Pau.lus, .HirokaWa, Ancona, Peterson, Jehn
&:.Yoqn, 2004, pp. 19). First, groups,havevone or more goals that characterize
some aspiration or-mission to accomplish. Although these goals may be member,
group -or- ,té_sk‘:orien’.tedv, ‘most research has been directed td task oﬁented goals:
_ T_hisl,‘ kind .of goéls can have a more cognitive nature (solviné problems; making
dec':‘isiqns,‘i.g._enérating-id,eas) or a more pHysicaI nature-(as_sémbling engines,
erecting-a Wall).~Sécq'nd, group performance is e_v‘alqated against some .nOrm'ative
criteria.that indicates how_the group. shouldllperform.¢-0r'1e-important.' tenet ‘of.
functional .perspective is:that when groupsfail to :achieVe. the performance
standards, -interventions may be desigﬁed-in -order to help the:group to raise up to
the defined standard. Third, group performance is influein,ced by internal and

external inputs. Factors-like member composition, time pressure or resource,
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scarcity may facilitate or Hindér group éffec"ti\'/ene“ssﬁ‘:Ho.we\}ér', this relation is not
straightforward. Inputs affect outcomes by way of the interaction processes
(communication, éupport) that occur in t.he'g‘roupz.The interactions between inputs
and between .inputs and processes ranse variation in group’ perforiiance
(Wittenbaum et al., 2004). - -

In light of the aone, the following section will highlight ‘a-set of topics that
traversed the research on work team performance over the’ last twenty years. | will
draw upon four comprehensive team résearch reviews to present é"summéryi of the-
research covering this period (Guzzo & Dickson, 1996; Salas, Stagl & Burke,b-;‘ZOO'4; -
Sundsfro_m; Mcintyre, Halfhill & Richards, 2000: We'st, Bbrril.& Unsworth, 1998). *

Withiri the past twenty years there have been diverse atfempt's'tq classify-
teams according to the type of task th‘ey,perforrh (Cohen & Bailey, 1997 H.ack'm’a'n,-f‘
. 1990;  Sundstrom et at.;' 1990). Six types of oiganizational teams are Comrﬁ"only-'
accépted (Sund.strom'et al:, 2000). Production groups are groups of front:line.
employees who repeatedly produce tangible output, ‘such- as ‘autemobile assembly’
groups. These groups can be semi;autondmOUS'When they have a‘dédiCated,’f'ulli

time,. higher ranking supervisor, or-autonomous‘wheri they have more autonory fo’
| make decisions tréditionally made by supervisors. Autonomous Work groups can
vary in’the'degree of autonomy-they have to ‘éche”dule mem'befs'-'work;~ to do
routine housekee.ping, to maintain their own. equipment, to work with éxtérna_l :
subpliersand customers’,‘:and even to participate in decisions about'bl.fdgets,’
perform;née appraisals, training, personnel selection, or trainin‘g. An example"of

research focused on this type of team is Little and Madigan (1997) automotive
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Pérts‘ _manufact_uring_teams s'tudy.__Ser_vice gr_oups consist of emp_loyees who .
cooperate to conduct repeated transactions with customers such as sales groups
These teams may have management responsrbllmes and may be self—managrng
An example is Gladstein (1984) research w1th telecommunrcation sales teams
Management teams comprise an executive or senior manager and the managers’
or superwsors who report d|rectly to him or her These teams usually manage a
work unit through Jomt pIannlng pollcymaklng, budgeting staffng, and logistics.
Management teams can organlze themselves as they want. An example is West
and Anderson (1996) research W|th hospital management teams Proiect groups,
carry out det‘ned specualized time-limited proiects and break up after t“nishlng
They tend to be cross-functlonal, as their members tend to come from different
departments or unlts Examples of research including this type of teams are Katz's
(1982) stud!es of R&D proiect groups. Action and perform:ng groups often perform
complex time limited tasks mvolvmg audlences opponents or challenging.
) enwro\nments. Members are usually“expert specialists who‘ carry out

complementary, interlinked roles. Example of research is Carter and West's (1998)
tele\ris‘ionﬂ:program' production cre‘ws'study: Finally? advisorygroups_workin parallel :
with production proces_ses to»s'olve'problems an_d recommend solutions._An
example of research focusing on this type of team i.s Adam's (1991) ‘study about
quality circles performance.

Most recently, Devine (2000) offered an integrative and more refined

taxonomy of organizational teams, consisting of fourteen team types classified on

seven underlying contextual dimensions (i.e., fundamental work cycle, physical
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- ability requirements temporal duration, t‘ask structure active resistance h'ardware
dependence, and health r:sk) ‘The fourteen team types are lelded into two
clusters mtellectual work teams that mclude executlve command negotlatlon |
commission, deSiQH. and advisnry teams; and physiéal work tcama that in-clude
service, production, performance, medical, response, military, transp.ortation',' and
sports teams. Devine (TZOOO) argues that a work .‘groups taxonomy is needed in-
order to advance our understanding of. team effectiveness in different-
organlzatlonal contexts This is particularly relevant as some fndlngs suggested
that team type influences the choice of team effectlveness criteria (Cohen & Balley ',
1997, Curral et al., 2001). | ‘
:‘ In summa‘ry. research about service teams acc'ou'nte'd for one third of the
studles conducted between 1980 and 1999 followed by productlon teams wrth 15
studies. Management and prOJect teams represent the same number of stud[es’
(13) and accounted for almost 30 per cent of all studies. Most of the project teams'
studled were some sort of research groups. Followmg Devmes (2000) taxonomy,
work team research in the past twenty years was more mterested in phy5|cal (r52.
studies) than’intellectual teams. Interestingly, 10 per cent of the Studies reported by

" Sundstrom and COIIeagues (2000) included both types of teams.
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A Small Number of Methodological Issues.

Another theme‘that has been receiving increasing attention in the teams' literature - -

is methodologlcal issues and the awareness’ of their lmportance for successful
team research and intervention ' (Salas et aI.,-2004) Two issues have been
discussed more thoroughly: research strategies and effectiveness criteria. In this
section | wil present the issue of research strategies, whereas team effectiveness
criteria will be discussed below when the input-process-output model is introduced..
| Sundstror‘ﬁ' et al. (2000) identified thiee preeominant;research strategie's in. work
teams research. Werk r.e'design. evaluations were a concern for‘the early days.
Studies informed by the'a socxotechnlcal paradigm wanted to know how effectlve|y
work units redesigned as autoiomous groups performed compared to tradltlonal
work »u'nits (Cohen; Ledford, ‘& Spreitzer,‘_1'996; Cordery,-MueIIer'& Smith; 1991
'Wall‘&--C1egg',' 1981). A secon‘d group of _studies, under the general designation of
field- studies, inquired about the correlates'of_ group functioning — e.g., group
'commurii'cat‘ioh -‘with team performance fneas‘ures in existing work groups and no
intervent}ion. Tﬁese studies focused on the group level of analysis (Giadstein‘,
1984; Katz, 1982). Recently, there has been-a plea call for the use of multilevel
analysis in the study of organizational teams as |nd|V|duaIs teams, and
organizations are nested and intertwined w1th|n multnlevel open systems (Salas et
,.I., 2004, pp. 60). Unt|I now .very few studles have used multilevel deS1gns

(Hollenbeck, ligen, Sego 3 Hedlund, 1995: Neuman, Wagner & Christiansen,
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1999; Neuman & Wright, 1999). A third set of studies asked about the impact of .

experimental interventions on work group effectiveness. These work group™ - -~

experiments: were adequate- to test.specific hypotheses such-as the impact. of
feedback, rewarde, or training on tcam cffcctivencas (Cden, 1985: Pritchard,

Jones, Roth, Steubing, & Ekeberg, 1988, Wageman, 1995).

An Input-Process_—Oufput F,r,émework for Team Research

Followinvg,.,a genérai input-processes-output pattern, | will present a brief review. of
the findings on work team effectiveness: On ihé, inputs side, group’s.task, group -
composition,; and organizational context-have been the most well studied variables. -
The group. pro.c;esses_ that. have been identified -within the _organizational
psychology Iiteratﬁre incfude communication, leadership, cohesion, group potency, -

and group norms for cooperation, decision-making and conflict management.,, .

Effectiveness Criteria in Work Group Research
The 90 studies examined by Sundstrom et al. (2000) showed a variety of
effectiveness criteria ranging from global concepts to individual members’ behaviorj

About half of the studies used a global criterion such as performance,

effectiveness, productivity, success, or other general criteria. The preferred
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criterion was, however, performance that was used in twenty five per.cent.of the - S

studietfs (Ancona &.Caldvs'/ell‘., 1.9.92a, 1992b; Janz, C»olq_uitt‘ & Noe, 19_97;;P_e||e,'d',,
Eis_ephardt, & ?(in, 1999; UhI-.Bier! & Graeq, 1998). Effectiveness appe_aredA as th‘.e' |
seporyd‘ mgst used criterlié, 'either as single dimension cAritgrion_(Argotg, 1982;
Campion, Medsker & Higg_g, 1993, Cohen,vChang, & L.edford,. 1997), or defined as

-Input; - —D Processes —— Qutputs

Task:™ ‘ ‘ . o Performance
) Interdeeé nd? nee - . ) Commlumcanor.\ Effectiveness:
*Autonomy . »Leader behavior - » Productivity
RO «Cohesion - - -.Group' viability
Group* i
composition: o *Group potency - . *Members
- *Relations-" ' ' | «Group norms attitudes and
oriented diversity well-being
*Task-oriented | . ' : *innovation
diversity
Organizational .
context: o
*Team-based
rewards
*Training and
feedback
. availability

*Culture

. Figure 1. An input — process —olitput mode! of teamwork..
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a multidimensional criterion that included performahce.(e'.g. Gladetein, ‘19'84.; .Uhi—,‘»
Bien & Graen, 1998). The third most common criterion was brdductivity’, d‘eﬁned_.asf |
quantity or quality of 'outpu;(. Iltis a cfiteria most commonI;l used ih‘et‘Udies involvi:hg '
production groupe because it is the only kind nf group where it is fairly .oaay' t.b
qgantify team ou"tput (Banker, Field, Sehroeder, & 'Sinha, 1996:;_.Kolod'ny;'8;
Kiggundu, 1980; Pritchard et al., 1988). Other group-level criteria used in team - -
research over the past Mehty years included cohesion and social ihtegration,
coordination, communica_tionA, strategy development, and .trus't in _management
teams (Sundstrom et al., 2000).

| Some studies assessed mdlwdual job attitudes and aggregated them at the
group level. These mcluded jOb satlsfactlon satlsfactlon with team membershlp, '
' organlzatlonal commitment; and work motlvatlon Perceived jOb character‘tst‘lcs
such as autonomy, feedback, wor-k identity, and role clarity were 'also used as g
criteria (e.g., Ancoaa, 1990; Campion et al., 1993; ACordery et aI:, 1991;"\'/.véu,&
Clegg', 1981). Am.ong individual_behaviors mo.st frequently used fa;'team reS'ear‘eh ,
were rates of turnover, absenteeism, accidents, and' presocial, ,behavidr. (égg;.,.
Goodman &Garber 1988; George & Bettenhausen, 1990 Markham, Dansereau
& Alutto, 1982 O'Reilly et al., 1989). |

West, Borril and Unsworth (1998) stressed the need to avoid-the unfnodiﬁed

linear assumption proliferating in the team effectiveness literature that "l.no“re .
performance means more effectiveness. They suggest that the'c'onc'eb.te ef'

performance, éffectiveness, and: productivity -should be explicitly distinguished:and

operationalized as precisely as possible, and s'eparately measured. West and
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‘colleagues recommend we adopt the distinctions suggested by Brodbeck (1996)
between performance 4- behaViors which are relevant for achieving goals - and
effectlveness degree to Wthh performance outcomes approach goals as w-eII as
the effectlveness dimensmns he specmes productive outputs (eg sales
revenues) SOCIaI criterla (e g group Viability) ind|V|duaI outcomes (e.g. member
satisfaction and welI being) and mnovation {e. g number of ideas implemented) lnl‘
the same vein, Salas and colleagues call attentlon to the necessity to develop
measures derlved from_clear, non-contaminated, constructs. They_ advocate_that
ﬁwhen 'constructing_team measures one should take in to account aspects such as -
measurement‘purp'ose, targeted competencies, nature of stimuli, measurement
timi'ng.,._an-d cos‘t concerns (Salas et al., 2004, pp 59).

: As noted before‘ the thinking about WOrk group effectiyeness in the' last
twenty ﬁve years has been dominated by an input- process output framework,
mainly because of its categorical snmplncnty and utility (West et aI 1998) Since the
frst research program to explncrtly assume this model of input- process- output
(Hackman & Morris 1975) a few other research programs were informed by this
same template (Camplon Papper & Medsker 1996; Cohen Ledford & Spreitzer
1996 Gladstein 1984 Sundstrom et al 1990; Tannenbaum Salas & Cannon-
Bowers 1996) | | |

} Another attempt at creating a lucnd framework to understand team
effectiveness was made by Lourenco (2002) Drawmg upon Beaudin and Savore

four-dimenS|on model of work team effectiveness (economical social, politlcal and

systemic), he developed a questionnaire to measure the concept of team
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effectiveness and applied it to 118 membe’rs‘ of 8 professional basketball teams.
The results suggested that even though the four dimensions of effectrveness‘
proposed by Beaudin and Savoue mlght be an acceptable dlscrlmmatlon of the
offoctwonooo oonotruct, a two-facet model better describes the constrUct of teau'n
effectiveness, at least for this type of team. Consed'uently,-Lourenco (200-2.)‘
advocates that'the concept-of team effectiveness might be better'operationaliz.ed |
around two dimensions: (1) organization‘and maintenance that includesmeasUres'
of team adaptability and flexibility, team composition cooperatlon and
communlcatlon coheS|on team member development and satlsfactlon (.2).
productlon and reputatlon that mcludes team productlwty and the team reputatlon
' among its stakeholders Another mterestlng fndlng reported by Lourengo (2002)
that the concept of effectiveness, percetved by team members is different
according to the development stage of the team. Mature teams put more welght' on
the organization and malntenance drmensron than less deveIOped teams |
The concepts of team effectrveness put forward by Brodbeck (1996) andv
Lourenco (2002) share in common the emphasis on the mult1d|mensronal nature of
-_effectrveness The multlple facets of teams’ outcomes may help us understand the
importance - of team work for an organlzatlon that goes beyond the sheer
productivity factor In complex decrsron-makrng teams (e. g top management
teams prlmary health care teams prOJect teams and research teams) innovation,

team V|ab|I|ty or member well- belng are far more mterestlng outcomes that

productlwty.
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Inputs.

Team inputs refer to the main task the team. is .supposed. to achieve, the
organizational context within 'which the tearn.onerates, 'and the ekills,:knowledge,
experience, age, .and values;individnals bring to the team.-

Group's task cheracten'stics have been the. subjedt\ of diverse classification
schemes-(see West et al., 1998).. However, only a few dimensions have been
studied. in:organizational settings. Interdependence and autonomy-are up to date
the most studied group’s task-characteristics. Janz and colleagues’ (1997) study of

infermation technology teams found that interdependence.was positively related to
objective.measures of team performance and to members' satisfaetion. However,'
Fry and Slocum (1984) found interdependenee to be unrelated to police subunits'
rnanager-'rated ‘effectiveness. Campion and.colleagues~.(1§93)- examined three
kindsof interdependence in clerical teams and found that task interdependence
was felated to productivity, -goal interdependence was related to manager-rated
performance, and outcome interdependence was related to members’ satisfaction‘.
They'also fOUnd that 'some group ‘autonomy characteristics were alse signiﬂcently
correlated with the three effectiveness measures. Wageman's (1995) study' of
service technician teams found that groups ’-;Nith high interdependence performed
well when their..rewa‘rd»system provided:group incentives,-and those.groups with
low interdependence and 'ind>ivi‘dua| rewards also performed‘-well. Another study

involving production teams. (Stewart- & Barrick; 2000) found different effects of
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interdependeﬁce on pérformance depending on the task type. For feams engaged
in conceptual tasks, interdependence had a U-shaped relationship with team
performance, whereas for behavioral tasks the same relationship assumed a’
reverse shape. These findings suggest that interdependence can he a facilitator orl-
an inhibitor of team effectiveness, depending on the type of task the team as to
perform. Finally, in a comparative ‘studyv of self—managerhent:'and"tra‘,ditionally
_ managed teamé, Cohen and colleagues (1996) found that.a g.IobaI measure. of task
design, including autonomy, variety, power, and identity, only predicted self-ratings
of perforrhance in self-managing teams, but predicted absenteeism and quality -of
work life in traditionél teams:.. In a sthdy involving service -and military"teéms;
Langfred (2000) reported a positivé rela.tionship betwe-env group autonomy and
effedtiyeness, parﬁally mediated by‘grouplcohesivenéss.

- Group composition .is -another group input factor that has received én:
increasing interest. Research on group composition in-organizational contexts-has’
been more . focused :in finding out- the. right combination- of- abilities, . skills,
personality traits, demqgraphic-characteristics, and expertise to different types-of:
tasks. West et ~aII. (1998)_ bropose. to group the most studied -variables. in .two
categories: reIations-,on_‘iented,A and task-oriented diversity. - |
| Among fhe relations-oriented covmposition variables studied in relation to
work group ef,fectiven_eés, twoAconsistent'vpr‘edictors of group.performancé are.
group members' average cognitive ability: and: group average }scdres'on
conscientiousness (Barrick, Stewar't,‘- Neubert, & Mount, 1998;-Mohammed,

Mathieu & Bartlett, 2002; Neuman et al., 1999; Neuman & Wright, 1999).
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Combinations of team member’s knowledge, skills and abilities have also. been

suggested to affect team. effectiveness (Stevens & Campion 1994), but SO, far thls

relatronshrp has been observed only at the mdrvrdual Ievel and has received very

lrttle attentron at the team level (West et al., 1998

Other relatlons orrented vanables rnclude age, tenure and cultural dwersnty

| Two studres (Jackson Brett Sessa Cooper Jutin & Peyronnrn 1991, Wagner‘ '

Pfeffer & O Rellly 1984) found that heterogeneous groups regardrng age had
hlgher rates of turnover than homogeneous groups. Snmllarly the averaged job
tenure of group members has also been studled in top management teams
Eisenhardt and Schoonhoven (1990) found team tenure to be posmvely correlated
vvrth company sales growth, but other studles found top management team tenure
. to be unrelated to company t”nancral performance (Smlth Smtth Ollan Smis,
OBannon & Scutly, 1994) team demsron quallty (Amason 1996) or mnovatron
(West & Anderson 1996) In the same vem a studied conducted by Simsek, |
Velga Lubatkln and Drno (2005) found tenure to be uncorrelated W|th top
management teams behaworal mtegratlon Finally, a longltudinal study-comparing
culturally homogeneous and heterogeneous teams found that culture dlverslty.‘
seemed to be an advantage in generatlng creative alternatlve solutrons and

»applyrng a range of perspectlves in case analysrs However, durrng the early

stages of task performance culturally drverse teams performed less effectlvely- .

than homogeneous teams because of coordmatlon problems resulting from
drfferent backgrounds (Watson Kumar&Mlchaelsen 1993).

_ 'Compolsmon variables based on task-orren_ted characteristics have also
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been found to consistently relate with work group effectiveness. Gladstein's (1.984). o

study of service teams found functional d1versrty - variety of job functions or,"t' S

spemaltres among group members to be posrtwely correlated wrth team member s‘.
colf ratod porformonoo. /\ atudy of projcct tcomo alao found a pocitivc rclationship
of funictional diversity with rated effectivenes-s'(Pr‘ncona & Caldwell 1”99'2b). ln top
‘ management teams one study found functional heterogeneity to be mversely
correlated wrth company performance (Halebllan & kaelstern 1993) but another‘
found functional heterogeneity to be positively correlated with clarity ofstrategic‘:
planning ‘(Bant'el,‘1993). A large-scale study with top rnan'agement teams from 402
srnall to.midsilze privately owned firms found no correlation at all be'tw'e;en--f
functional'diver'sity and top' management team behavioral integratio-n“ (Simsek
Veiga, Lubatkin & Dino, 2005). In turn, educational ‘diverAsity' was 'hééétibéry“
corr'elated‘vyith collaborati\./e behavior, information \exchan'ge and ioint de'cision "
maklng wrthln the team Additlonally the same study reported a strong negatrve’
correlation between diverS|ty of goal preference concerning l‘lSk taklng frm
expansron |mportance of change, and goals in general and team members |
behavroral lntegration (Slmsek Veiga Lubatkin & Dino, 2005) Finally, a number of.
studies reported significant correlations of heterogenelty of skrlls and team‘
effectiveness (Campion et al., 1993 Guzzo& Dickson, 1996 Jackson 1996) buta'
negatrve Sofrelation with affective outcomes (Mllliken & Martln, 1996). Two- studies'
rje'pOrted t_hat ‘education’ diverSity predicted strategi‘c .managemen‘t '_in'itiatives::,. .
(Wiersema & Bantel, 1992), andh clearer strategies ('B:'antel, 1993) Diverrsvity';

although, seems to have a negative efféct on satisfaction and commitment, and to
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po‘sitiv‘elyi corrglate w_ith 'tgr,noyep a,n.d; siqk Ieaye (Milliken & Martins, 1996). Two .
metqj_qnalys_is relating group diversity and performance do not show reliable-di_réct.
effe;:ts, suggesting that resear;he(s ShAOL.I|d‘ look for moderators (Bowers, Eharmep
& _Sa!a.s, 2000;,Webber_& .DAo‘n:aht‘_le, 2001). More.recently, researchers have been
looking at 'rr_lgderato-rs‘of_the“ relationéhip between diversity.énd group processes
an.d. _qytconj_es. ln a, study ,invplving different types of.teams, Schippers, -Den
Hartog, -Koopmanland. Wienk (2003) reported i.nteractiioh effects of anloverall
megsdrg of di:v.éljs_.ity_ (age, gender, education, and team tenure) and outcome
integdepgndence, and of diversity and group _Iongevity.on te'am,_proc.ess,
sa'tli‘__‘sfa.'.ctignl,lanq_self-rgt_ed perfqrmancé. |

- Qrgqnizgtional context factors that have beeﬁ suggested as fmbprtant in
‘prgdicting’tc_a'am effectivenéss include tréining, rewards, measurement, information
syAs,Lt“e:r.ljf,, and t[aining (West et al., 1998). Amdng the most frequently investigafed '
organizational context variables.are rewards, such as public recognitién,and
mon'e.y,“vi/hicht haye’.been_'ei.amin'ed mainly in s'erv_iceltea'm,s. Findings are
controversial: One study involving aircraft m'aintenénce teams (Pritchard et al.,
1988) found a small increase in a compoéite productivity: index fqllowingv
introduction of incentives over the_incre,ase_s-m.otivated By» performance feedback
and goal¥se‘_tting‘. In gn.other s{udy, Wageman (1995) found that service technician
groups with.lqw task_in‘terd.ependen-cé‘ performed -best- under conditions: of - -
individual-based rewards, but that groups with _h_iéh int,erdependence performed
_best with ‘groyp-basved rewards. In contrast, Aoth_er' studies bf service teams found

no relationship .of rewards with manager-rated- effectiveness (Campion et al.,
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1993), member-rated effectiveness, or objective measure of performance |
(Gladstein, 1984). The’finding‘s point to contingency variables in the role of reward
systems for work teams, as' Wageman's study shows. . - o

Aﬁother contextual factor that has heen studied is frainihg In a study With

electronic systems repair teams, Hyatt and Ruddy (1997) found that availability of

' training was positively related'tdmanager-rated effectiveness but not to c‘dstomer -

satisfaction. Two other studies found some empirical support for the correlation of
availability of training with members' ratings of effectiveness (Gladstein, 1984), and A
with manager-rated effectiveness and members' satisfaction (Campion e;('al., '1499'3j
buf not with objectivé measures of performa'nce. In a study. 6ombrisin§ productibn"
teams, Seers et -'aI: (1995) found that a leader training intervention Was ésé‘bciafed
with increased satisfaction and increésed' productfvity over time. ‘Fin:ally','In a
comparative study of self-managing and traditionally managed work téarﬁs, Cohen
et al. ('.1I996) found that a: lcombination of séveral contextual factors - mahéger’ﬁé,nt
recognitidn, feedback, and training — was 'posifively related to quality of work life in
both types of teams; \an'd. to manager's raﬁng of perfo'rménc‘e in self‘-malné'ged" |
teams: . |
Organizatioﬁal culture is another dimension that may have an effect at team
level. West et al. (1998) suggest that the relation between group processes and
outhmes will_ change depending L‘Jpon the cultura] context. They'pbint dUt afew
studies-that show differences in the way teams work depending on the cultural *
context they ére embedded in. For example, the social Ioéfing.-éffedt found-in

western cultures does not exist, and sometimes is revérsed, in China and-Israel.
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As a final point,.an already cited large-scale study of top management

teams -(Simsek Veiga, Lubatkin &. Dmo 2005) found that prevrous frrm

performance was positively correlated wrth top management team behavioral

integration. Moreover, firm size was negatrvely correlated wrth the lntegratron of

team members: behavior, while firm age had no correlation with the way managers -

cooperated, exchanged information, and made joint decisions within the teams.

Processes -

Team processes represent the mechanrsms that determine whether team

members are -able to successfully-combine their capabilities and behavior |nto ‘

some kind of functional output. If the team wishes to be effective, the processes

working within the team.'must be running smoothly. Bales (1953) suggests that

grolip ‘interaction processes can be organized into two types: expressive processes '

that account for social and emotlonal relatronshlps among team members such as

affect, conflict, and support; and instrumental processes that are beneﬂcral for the

task performance, such as information exchange problem- solvrng, and goal'

definition. A variety of team-processes have been identified within the
organizational’ psychology literature, including communrcation,_leadership, group

norms conc‘ernmg the production, social norms,- norms about resources allocatron

cohesion, and group potency. | will next review the .group processes that have '

béen more central in work team research programs.:
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C_ommdnipafioh research ,'has exérﬁihéd information transmission within
teams and a‘crossiteam bbundériéé, mainly in project teams. Communication inr
teams includes qUaI'tty 'and' faté of iﬁformation‘ekchéhge among team members,
patfornc Sf 'oo.mmuni'oo'tio'n, und:boﬁhdd‘ry'opanning ‘bchavicra. /\II‘oﬁ (1077)
examined the infoffnétion flow between technical devélopment teams and found
that co.mmh'n‘ication with'ihdi'\/idiie;iS'externai.to.’Ehe team was associated with
successful projeét performance. In the same vein, Ancona and.CaIdweII.(1§92a)
investigated the boundaﬂ spanning behaviérs) of product de'vellopment téarﬁs and
reported that behaviors.involving political activities such as lobbying for resources,
reporting 'progress' t‘o.higher levels in the drganization, and determining-whether the
cc'>mp-amy~ strategy -fna'y affect :tr;e prbject_ were thé dominant cém_municatioﬁ—patte_rn
of SUCCéssful produc;f development teams. In anothér study, Katz and Tushman
(1979) found that in high performing research groups','-all mem_Aberscommunicatedi
ihténsively with each other. They also found different patterns of communication in' _
different types of R&D' teams. For examplie, development teams had much nﬁo’re
bohnvda'ry"spanning behaviors than research teams. On the c;_ther>hand, one of the
few studies that not ih'\ldl\ied.project teams reported that commun-icati_on freqﬁency :
was negatively related to performance (Smith etal., 1 994). -

Com'r'n’unication Wés ‘also studied régarding _'its relationship with group
r'n'émbér's'Well 'bei'ng.'Yér'nmarino and- Naughton (1988) found that groups of law -
'e'n'fcr:ce'me'nt agents that spent more time communicating'were more satisfied with
their work. In a study involving hospital workers Rosse, Boss, Johnson and-Grown

(1991) also reported that communication quality Was negatiVer correlated with
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burnout However frequent commumcatlon is not always posntlve Sonnentag
(1994) reported that under a stressful sutuatton even posmve mteraotlons wnthnn the )
group m:ghtﬂput addlttonal demands over team members and thu.s enhance
burnout..As with other group processes,_ more studies of oommuntoation‘ patterns |n
work groups are requlred | | -

There is substantlal evrdence of thehl.nfluence Ieadersh/p haye on team _'
performance |n a study |nvoIv1ng mllltary teams, Eden (1990) demonstrated that.
groups trained by Ieaders with high expectat|ons performed better on physwal and
cognltlve tests Another study showed that leader contlngent reward was posmvely :
related to group productlwty and cohesion (Podsakoff & Tudor 1985) AIso
Cohen Ledford and Spreitzer (1996) demonstrated that !eaders seIf—management
en(_;ourag.!ng behaviors were \ correlated with manager ratings of performan_ce in
s_etffmanaging teams. The influence of leade-r's-}mood on group memt_)ers’ behavior .
w‘a_'si'a_l:so:studied..Geo:rge and Bettenhausen (1990) observed'that store managers'’
po.siti\_/e.mood was negatively »associate‘d with members’ turnover. On the other
hand Grlff n, ﬁaﬂerson and West (2001) reported that manufacturlng compames
w:th hlgher use’ of teamwork also exhlblted Iower Ievels of super\nsory support
- which in turn contrlbuted to decreased Ievels of job satlsfactlon smce superwsor
support was posntlvely reIated toljob satlsfactlon A promnsung classuf cation of team h
Ieaders‘ behawo_r, dlstln,g_urshmg -between _managing, coaching, and Ieadlng

behaviors, is proposed by West_and oolleagues (West, 1994; West & Markiewicz,
| 20‘04_;). As follows,' team leader's man‘_agement competencies include setting cl'ea_r |

and shared objectives, clarifying the roles of team members, designing meaningful
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tas‘ks for team members, evaluating individual contrihutions, providing..feedback on
team performance‘,- and reviewiné team processes, strategies and goals:. Lik.ewi'se,.
team leader coachinv'g 'competencies comprise active and open Ii.sten'ing,‘
. fe‘co.qtnizingl'and reveéling feelings; giving .feedh.a"r:k rebardingj ihdividuals’ behavior, |
and working with team members tohesta‘blish speciﬂc, meaSUrabIe and achievabte
g:oalsr As a final point-, team-leading compete‘ncies.'involve 'creating favorable -
performance conditions for the team. building and "maintai-ning' the team 'as alj.
performing unit, and coaching and supportling.; the team. |

Of the variab.les'concerning;.intra.group‘relationsh'ips in this res-earch
literature, cohesion is among t‘he most studied p'redi.t:tors of performance'.‘,&‘
number"of studies with 'different kinds' of teams foUndhcohesion to b'e- icorrreliated':
with performance (Glllesple & Blrnbaum 1980; Greene 1989 Keller, 1986) On'
the other hand, a srmllar number of studles found no relatronshlp between"
cohesron and performance or with other outcome measures such as turnover
 (David, Pearce & Raridolph, 1989; George & Bettenhausen, 1990; Labianca,
Brass, '&'Gray,' 1098; O'Reilly et al., t989)."bther.stu‘dies found -cohesio.n'to' be
positi\rely associated with—other —ty'pes of outcome, such as :pros.o:cial beh.a»\};ior.
(George' & Bettenhausen, 19905 and 'behavi:or‘ toward.customers ‘(K'idwelln
_r.v;los'shold'er & Bennett 19&) A meta- -analysis by Mulien and Copper (1994).
found a con3|stent and sugnlflcant reiattonsmp of cohesion and team performance'
in studles compnsrng a varlety of groups. However the dlrectlon of the effect was' _'
stronger fiom performance to cohesion-than in the opposite direction, thus

suggestlng that a good performance can lead to mcreased cohesron WhICh in turn
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may lead to hrgher morale and satrsfactron (West et al, 1998). The relatronshrp

between group cohesron and performance appears to be a non-linear one. A more -.

recent meta analysrs showed that the relatronshrp between cohesron and
performance was moderated by mterdependence Tasks that required higher levels
of coordrnat:on communrcatron and joint performance monrtorrng had stronger
corre[atron between coheSIon and performance than tasks with lower levels. of
rnterdependence (GuIIy, Devrne & Whrtney, 1985).

Group potency was descrrbed by Guzzo Yost Campbell and Shea (1993)
as the collectrve belief in a group that |t can be effectrve (p.87). Guzzo and-
colleagues (1993) stated that potency refers to a shared belief about general»
effectlveness across multrple tasks encountered by groups in complex
' envrro.nments Group potency drffers from collective eft' icacy in a number of ways.
Frrst potency is a shared ‘belief in a group whrle group efficacy concerns
mvd.l'yrdua:i:s belre_fs n'o_t necessa_rrly shared by others (Guzzo et al., 1993). Thus,
group potency is.not simply the aggregation of inidividual‘-level betiefs about the
grcup'swcapability to be effective. According to Guzzo and colleagues (1993)
assessmg a group s potency requrres that 1) the questrons asked. of members.
must be about the group 2) measures must dtscrrmrnate among groups and 3)
agreement among group members must be demonstrated A second |mportant
drfference between group potency and collectrve eft"cacy is that group potency,
refers to amore general capabrlrty belref across tasks whrle collective effcacy is
usually consndered to be task-specrfrc (Gu.?__zo_et al., 1993, Lr_ndsey, Brass &

Thomas, 1993).
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7

Group potency and coIIect:ve efficacy both appear to be grounded in the

theory of self—effcacy (Lrndsey et ai., 1995), WhICh holds that self—effcacy beiiefs
have an important role in the self-regulatlon of behavror (Bandura 1991, 2001

Wood & Bandura. 1989) The eelf effoacy moohamom funotrono in a numbor of-‘
ways. First, self-efficacy influences an individual’s choice of activities. Second self-
efficacy beliefs mﬂuence the level of effort that peopfe will expend in an actrwty -
Thlrd self-efficacy mfluences the attnbutrons people make for fallure and
' consequently their emotional reactlons to farlure Flnally, self-effrcacy |nﬂuences an
individual's goal Ievel of asplratlons Although group potency is rooted in theory of‘
self—eft' cacy, it is more complex because it occurs within the group context Thus

what was an external rnfluence on self—eff' cacy becomes an mtegral component of
shared efficacy beliefs in groups (Mlschel & Northcraft 1997) Group potency :
evolves from interactions among group members who coIIectrver process

,mformatlon about the group's task, co'ntext processes and performance (Gibson

1999, '2001). According to Grbson (1999) these collectrve processes do not oceur

. durlng self-eff'cacy formation or when members form |nd|V|duaI beliefs about therr'

group Thus group- “level capability beliefs are at least partrally soc1al|y constructed :‘
and are shaped by soclal mfluence and socral companson processes that should
lead .to a consensual version of collective efﬂcacy (Lrndsey et aI , 1995). Guzzo
and colleagues (1993) stated that groups must have at Ieast a mmtmaltamount of".
potency befare they can be effective, and suggested that excessrve unreallstlc"

potency may have a detrimental effect on effectrveness A number of studies have

. shown group potency to be positively related with effectiveness (Campron et aI
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1993, Gibson, 1999; Sosik Avolio & Kahai 1997). In a simi!ar manner, a number
of studies reported collectlve eff" cacy to be correlated W|th objectlve measures of
performance (Campron et aI 1993 1996 Hyatt & Ruddy, 1997) observer—ratlngs

of team performance (Edmondson 1999) and managers ratlngs of effectrveness

(Camplon et aI 1993 1996 Hyatt & Ruddy, 1997 L|ttle and Madlgan 1997)

Group norms are gmdelrnes for acceptable and unacceptable behavnor that
develop through mteractrons among group members and are lnformally agreed on
by group members Some are actlvely transm|tted (e g exp||0|t statements
ntuals) whereas others are passnvely transmltted (e g., nonverbal behaviors,
:mltatlon) Any punlshments for not complylng thh norms come from somal

networks as opposed to forma! systems establlshed by the organlzatlon Despite

the fact that the concept of norms has been used to inform many theorles of group

behavuor relatzvely Ilttle emplncal research has examlned how norms develop and
are transmltted (Claldml & Trost 1998). Accordlng to Hackman (1992) group
_ norms are one of the most effcrent and powerful ways for a group to mﬂuence
member behavror Bettenhausen and Murnlnghan (1991) stated that norms are
among the Ieast vts1ble and most powerful forms of somal control over human.
actlon Shamrr (1990) stated that an explanatron of collectlvrst work motlvatron

reqmres an understandmg of the normatlve framework within wh|ch the relevant
behavrors are to be carrred out Thlbault and Kelly (1986) viewed norms as somal
mventlons that accomphsh more effectlvely what otherw1se would requrre mformal_

socral mfluence and sustamed that norms protect |nd|V|duaI group members from
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- overthrow to 'so'me capricious exerclse of power. .

Scholars have defined group norms in a 'varlety of dlfferent yvays but they
seem to agree on certarn key aspects 1) norms speley expected behavuor 2)
groun membhers ar‘rept these norms, and 3) groupo WI|| onforoc thcoo norms
(Goodman Ravlrn & Schmrnke 1987) Norms are seen to permrt a range of
behaviors, which vary in degrees of conformrty to norm: Non conformrty to norms is
expected to lead to reduced attractron by the group toward non- conformlng
members and in some srtuatlons to negatlve sanctrons agalnst the non- conformlng
members (Goodman etal. , 1987, Nemeth & Staw, 1989) |

| Norms serve a variety of different functlons mcludrng regulatmg group

member behavror(Bettenhausen & Murnrnghan 1991 Hackman 1992 Thrbault&
Kelly, 1986), reducmg uncertamty and ambrgurty (Feldman 1984 Goodman et al.,
1987; Thibault & Kelly, 1986) expressmg central values of the group, facrlltatrng
group survnval helplng the group avord embarrassrng mterpersonal problems
(Feldman 1984), and aIIocatrng posrtron status and resources W|th|n the group
(Goodman et al. 1987). | |

Goodman and colleagues (1987 proposed a typology of norms for group |
and organrzatlonal settrngs This typology consusts of norms concernlng productron |
processes mformal social arrangements and allocatron of resources. Each of .
these three types of norms wrll relate to group effectrveness dlfferently (Goodman |
et al 1987) Productlon processes deal with group standards (e. g. outputs)
mstrumental task behavrors (i. e. how to perform the jOb) and |nd|rect productron

(i e communlcatlon helplng behawor ‘coordination relatlng to the task) Norms
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about group outputs and task behawors should ‘be more. strongly predlctlve of
group effectweness than |nd|rect productlon norms (Goodman et aI 1987).
Informal socral arrangements norms deal with group mamtenance actlvrtles such
as interpersonal relatlonshlps and social activities that keep the group together but
that do not necessarily relate to the instru‘mental aspects of the group. Because:
informal social norms do not directly p.rescribe appropriate task-related-behaviors;
they wouI‘d‘ pr'esurnab'ly"only inoirectty’ influence group'effectiveness. The ailocation.
. of resources such as position and pay oan be determined by using an allocation
norm that is either equity-based., or needs based. Resource allocation nonnswill .
primarily influence. member satisfa.ction, which in'turn may enhanc‘e‘ group
effe’ctiyene_ss‘(éoodman etal., 1987). Unfortunately, t-here is not much research on
th_e. 'inﬂuence. of group norms in team eff.ectiyneness. A few studies, hoWeyer,
appear to. support the relevance of group developed norms to team performance.
n .a' study t_nvolvirjg 48 teams of undergraduate students working on a course
| ass‘ivg:nment, Janicik and Bartel (2003) found that high levels of initial temporal
plan;ning oontributed to,the formation of ti'me awareness norrns, which in turn
rnegi_ated:;‘a negati,v'e-,‘relationship..between temporal planning and coord_ination
difﬁo'ulties, _a'srwelll as a positive re_tationship-hetween temporal planning and task
performance. |n‘.another_.'study',. mood-regulation norms (norms that guide the
bre,adth (typegof,rnoods)_., depth (n.urnber ofnuanc_es in behavioral;expression), or.
intensity (how strongly it is. expressed) of mocds that rnernbers exhibit while
performing their, tasks) v;ere generally _associated with mo'oc.t_ conyergence.in work

groups, especially in high arousal mood conditions. Other studies have reported



WORK GROUP RESEARCH 79

-associations between norms for innovation and innovative outcomes in teams . ... .

(Carter & West, 1998; West & Anderson, 1996). These relationships will be further

explored in the next chapter.

| -'Summa'ry of ‘Curreht Res'earch and Suggesti_o_ns

‘For the Future

Reséarch on work team effectiveness has succeeded in identiﬁ}ihé a'number of
‘factors that undoubtedly’ influence team pe.rforménce. It also supported: the’
functional assumptioq that is possible to develoﬁ team working in order to ensure
high levels of effectiveness. Tannenbaum, Salas and Cahn-on—Bbwers'v(fQQG)"
sysfematize a number of. interventions to improve_teahs’ effectiveness that
illustrates the diversity and thbroughness of work team research in the last twenty- -
five years. However, despite the considerabte-numbé.r of'thedreticéllprop}osi'tiqn's Qf" |
team functioning, therev have been only a.few.attempts to .empirica'i'ly teét ’wﬁble
models (exceptidn as are for example Campion et al., 1993; and Glédsteih, 1‘98:4)‘.
The 6hgoing' research on the Iookdut'for the'know'ledge', skillé,'and Aatt'iltljld'i‘nAaI'
competencies underlyin§ teamwork: has s'erved‘to'providt'e guidelines for future
research.. For example, Salast‘,' Cannon-Bowers and colleagues attempted ‘to"
organize ‘the identiﬁed_ multiple skill com'petencies that"lie beneafh teamwork

around eight major dimensions: adaptability, shared situational awareness,
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performance monitoring/back-up behavior', team tead‘ership, interpersonal
relations, coordination, communication, and  decision-making (Salas et al., 2004,
p.53). From a theor'eticalv point of view, Wittenbaum et al. (20,04)_exhortA
researchers to move further from group outcomes rellated to task performance and
effectivenes‘sA into'theexploration of other outcomes' such as member satisfaction
and Iearnlng group solrdarrty and vrabrhty and organrzatronal Ievel consequences.
In a srmrlar veln more research is needed that adopts a contrngency perspectrve
on group functlonrng The group organlzatron and processes that are requrred to
account for drfferent types of task has received some although not enough
attentron (McGrath 1984 Sterner 1972).. Other examples of teamwork
contrngency factors that deserve to be rnvestrgated are the external condrtrons on
which teams operate, be it organlzatronal or environmental. West (2002) gives
some examples of research that link environmental dernands with levels of
participation in health care teams, and “with technologicalll inno'yation in '
manufacturing organizations. Another example of contingencu-based 'research is‘
proposed by Anderson, DeDreu and Njstad (2004) within what they called a.
distress-retated innovation mode!. Drawing upon that model, | suggest we can Iook
at distress as a contingency factor of group proces.see and performance. For
-example, it could be very useful to identify what type of group characteristics are
more effective in dealing with turb-ulent environments. Similarly, one could. set out
to examine how dtstress at the individual level (negative mood states, role
ambiguity) hinders group performance; or hovr/ distress at group level (work

overload, task conflict) impacts team self-regulation.
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| Chapter Summary

This ¢l naplen examiuedlll e liletaluie llnat telales :lu sludy ol leains it ungariiz.atior@l

context. In the first section defihitions of work team were discussed' anc.t.

comparlsons between the concepts of team and group in organlzatlonal contex

were made. In the next section a functlonallst perspectnve was adopted to examine

~ the most studied team mputs and processes and thelr relatlonshlp with diverse
team outcomes The major fndlngs were discussed and some gundehnes for future :

research proposed In the next chapter the Ilterature about mnovatlon at the team- '

level is exammed in detall




CHAPTER 3

TEAM-LEVEL INN-OVATION RESEARCH

Chapter Structure

Chapter 3. examines -the Iiterature that r'elates- to the 'study of teamwork
innovation. The first section covers definitions of innovation and describes
'inhovation as a two-stége process made up of Qenerati'on' of ideas and
implementation of ideés. In theﬂfoliowing section an inout-pr_oces,s-output
framework is adopted. to help organi'ze the extant literature on team-level
innovation in work contexts. The final section of the chapter proposes a process
model of team innovation that introduces the concept of sharedness procesees
as group interaction processes that promote‘the exchenge of ideas, informatiorj, _
knowledge, and representations among team members. Moreover, the model’
describes a process by which teams attemot to reguiate thei‘r action vis a vis the
accomplishment of the team g'oalls. Finally, seven hypotheses are pro'p‘osed that
account for the relationship between team goals, sharedness process reflexivity,

and team mnovatlve performance.



84. - TEAM-LEVEL INNOVATION RESEARCH ~

- A'Definition of Innovation

Today's highly competitive and rapidly changing business en\'/ironmentucieariy;
favors those o'r:ganiaatio‘ns: that can imoiement deliberate ch'anjges' in.'anticipation
of'op:r')o-rtonities'and ;threate pose‘d by the environment. Innovation is a critical -
aspect of this deliherate c-hange (A.nders'.o'n,- 1.992‘;‘West & Andereon,. 1-996) a‘nd
is eeen —Eas oro'oial‘:rfor ;a‘n orga'niaation'.e 'ability" to .succes's-fu'liy compete and to
survuve (Angle & Van de Ven 2000) As the envuronment changes organizations
| must also change to adapt to the new conditions Therefore mnovatrons are a
means of mtroducmg changes to the products, structure, or processes of an
_.organiza‘tion in order to facilitate the ‘adaptation process (Damanponr; 1987).
- Innov'ation isva'i Iever' for oroducing' change.in~ organi'z-ation.s, ‘either as a - -
co‘nsegi‘ience of'rch'anges‘in its external or internal environment, or as an
ariti:oi‘pating -a'i:tion:to i'nfluen;ce: the. e'nvironrnent (Damanpour, 1.991).‘ Invnovation
alao oocurs atthe indi\‘/idualh level, often initiated by a perceived need tochange’ o
some aspect of work arrangements (Farr & Ford 1990). It is, however at the
group Ievel that innovation more often emerges in organizatlons whether in top
management teams, multiprofessional health care teams, or R&D teams.
Innovation can also be viewed as a product. In order to understand the
factors, per"s.'onal and .organiz:ati‘onai, that reé:'t‘sl beneath the inn'o-v'ationtprocess,._
vi/e must first define what an innovation is. Amabile (1988) argued that we should
:start by identifying a product or idea that can be oonsidered creative and move

from there to examine the personal qualities, the environmental factors, and the
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though and social interaction processes corresponding to the production of those
ideas or products. According to her, we could resort to the opinion of experts to
identify a creative product or idea’.

- Innovative products heve' been broadly catego_rized as being
technological, administrative, or ancillary (Damanpour', 1987; Dar'nanpour &
Evans 1984 King, 1990) Technologlcal innovations mvolve the use of anew
tool, technlque equipment, or system. These technologlcal mnovatrons produce )
-changes in how a product is made or in how a service |s delivered. Administrative :
innovations pertaln to the social domain of an organrzatlon its structure and
' admlnlstratlve processes. Th|s type of mnovatlons includes the structurlng of
tasks personnel schedulmg, and 1ncent|ve systems. Ancnlary mnovatrons are
orgamzatron-envxronment boundary innovations that involve joint effor_ts _b‘e‘twee'.n
organizational members and costumers or cliehts (Demanpour,_ 1987, p.677). An
‘ -example of ancillary innovation would be. a costumers focus -group generatihg .
and proposing ideas'for a new product or service. These cateoories of
innovations,  although developed for the organlzatlonal level of analysns are also

useful in describlng types of mnovatlon that can occur at the work group level

Integrating Idea Generation and Idea Implementation

The terms creativity and innovation have been 'u.sed interchangabely to refer.to

the introduction of new ideas by individuals or groups that may translate into.new
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products or organizational processes (Mumford & Gustastn,..1.988; Woodman, .
Sawyer & Griffin,,1993). V\ﬁth thé increase _in émo.unt and diversity of _rgsearch in
innovation and c}eativity in the organizational context, a distinction between the
concepts of creativity and innovation, énd a better operationalization of .both
.pongtructs was neeqéd. Amalsile_(1988) proposed:_that was imperative ip :
_ aistinguilsh' be’&veen (;reativity‘ and innovation for they were different processes
that were Aimpa.ct'ed différen_tly by organizational and individual fécto,rs. Assuming
the~ p_erspéctive of creativity as a. product of the mind, single and .col,leqt.ive,
' ‘Amapile (1988, p:126) defined creativity as “the .produ.c_.tion of novel and useful -
‘idgas by an individual or.small group of indivdualis working together". Therefore, '
:the term creativity was'.fesewed exclusiVer for the proceés of genera:tihg novel -
'a.nd L;seful ideas, leaving the term inno_\‘/ati.on to the sAuccessful,impIemeﬁtation of‘
| c_reatizve‘ icjeas w.iAth_in'the QrgéniZation.
| | This distinction between idea genérat.ion and idea development and
| implementation contributed to-the clarification ~of.-t_‘he innovation process and
‘:cdnstituted a framework to organize the future research by stimulating :
_ ..re:s_.e_a‘\rch‘-ers.t_o.examine _whai factors were focal relevant to each stage. In turn, a
»deﬁr).jtipn of innovation that éncompassed bofh stages and _accouﬁfed for .thé
qist'inct courses of action that took place‘ at different levels in the organization
w;s requiréd. ‘b |
. West and,Farr"(1990) féced the c‘ha,ller_"u.ge gnd probosed what is. now a -
_ generally ?ccepted de_ﬂqitic;n ofprga,n_i;at_ional innpvatioﬁ as:

_---the_intentional introduction and application. within a role,. group or
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.organ/zatlon of ldeas processes products or procedures new .to. the
'relevant umt of adoptlon des:gned to s:gnlf cantly benef t the /nd:wdual the
group, the organ/zatlon or the W/der soczety.'(p.Q) h
~ The most salient attrihute's o_f this' deﬁni’tion are“the‘ tdeaof cyclical.process, the
notion of intentional hen‘eﬁt_,' and the source of innovations. First, West and Farr
“emphasize. the need to contextdaiiz'e.the'-novelty of ideas :at the -Ie\tel_ of
'implernentati.on.. Idea generat“iOn is ‘s'tilll paramount to vth‘e |nnovat|on p‘roce'ss,'}as a
so‘urce of plau'sible solnutions to an ident'if.yprohlnem. btjt the ideas tth'a't' i.niti'ate‘the
process can be already at work in another part of the organlzatlon or in the
external enwronment Second they stress that novel |deas are good as only as
“they are ‘useful, thus lncorporatlng a dimension of intentional beneﬁt to the
process' of innovation that 'di's'ting'dish it from i"ncohs'ed'uentiail‘ c'reati'vit;:or
unplaned change Th|rd in the definition glven by West and Farr is |mp1|ed that
'|nnovat|on in organlzatlons is a cycllcal process with clearly two stages idea
.generation ‘and idea’ |mp|ementat|on Although” several researchers have
: proposed models of the innovation process that generally mclude recognltlon of a.
problem, mltlatlon |mplementatlon and stablllzatlon or routtnlzatlon although not.
necessanly in a Imear order (Anderson & Klng, 1993 Schroeder Van de Ven
‘Scudder & Polley, 1989 West 1990) they can be orgamzed around the core -
processes of creativity and innovation implementation. o
Innovation is thus a proce's's_'throdgh which individuals and -groups of
individuals attempt'to change 'sorne"lasp'eots‘ of their work or theirt'/vork products

in order to gain some benefits for thém or others inside and outside the
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organization. Some of these benefits are higher productivity, .b.ettAer_tservvice;.
qﬁality, safér products, more environment frieﬁdly prpduction_ procedures, better -
working conditioln's, and improved interpersonal processes. |
- West and Farr.(1990) _disting'uis‘he.d in.novat.ign_fljomﬂcre_ativ_ity by
re{ferr_irj_g'to“creati\'/ity‘ as the ideation component of innovation and to in_novation_
as‘er;cc_)mpa_ssir}g both _thé proposal and,.ap.pl‘icartionihof new i,d.eas. (p.10).
Furthermore, they stated that innovation is a social process with' the elements ‘
of the process being events.;that occur betwlee‘n pgoplle_,l whéreas cref'ativity is
a‘n‘ individual cognitive process in which events occur within the person (p.11).
Fi.nally_,;_RoserJ_feI_d and Servo (1990) referred to creativity as the starting point
fdr innovqtioh and inn'ovati‘o‘n as the hard wo_{k that_ fb!lows idea co_nceptions
apd u‘sﬁlally involves 'the labor 6f many people with varied, yetvco.mplementary,
'sk'iII.$ (p.2‘5_):.) | |
. G\ro.up innovation tHu_s involves both. individual angiﬂg_rogp-level activitigs |
ar;d integration processes. In general, ideation must begin with individuals,.who . .
then choose whethe.r to offer their creative idéa,s to .the quup for f}i_rthér.
discussion and development‘ (Drazi'n, Glynn & Kazanjian, 1999;. Rosenfeld &
| Servo, 1990,I Wesf, 1990). I?r_\.dividualsf can also help SUétain the innovation-
process by offerihg idéas o-n ﬁow to déveic;p and -imple.nient the ideas of other
team members (Hackman & Morris, 1975;.King & ‘Anderson, 1990; Weldon,
2000, ‘West, 1990). After an idéa has been proposed to the g'roup, it qan-'ﬁé
réjéctéd-'or chosen to be further developed by the group. Presumably, the group

will want to irvest more time in discussing; developing, evaluating; and
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implementing ideas that are perceived to lead to Some outcome.desired by g'rou!p. :
" members (Drazin et al., 1999; Farr & Ford, 1990: Ford 19'96)‘ 'for.‘ekarnple
improved productrvrty or product quallty or better worklng condmons The group
interaction process may also involve negotiations among group members who
have dlfferent ideas about how to proceed wrth solving their groups problems or
who have different or competmg interests at stake (Anderson, 1992; Drazin’ et aI.,. :
1999; King & Anderson, 1890; Nystrom, 1979).

"Ideas for innovation need not originate within a group. The gro'up mayi".
borrow and adapt a useful idea from another groupn'or’-organiZatton." A Gertain
group engages in the process of ‘innovatio'n‘ simply by adopting"and modifying.‘a ._
procedure to fit their own work, whether it'is a police squadl or'an'R&D'.t"e’ém.ﬂAn'{
authority outside the group may mandate that the group‘adopt"a'rtew process or
technology. In this case the idea is imposed upon the group and this has"l‘imiteﬁd :'
choice whether to implem.ent or not the tech'nology. In this case, the gr'oup may
still take creative action in order to 'dev'elop the be'st strategies to"im'pleme'nt the

idea (King & Anderson, 1990). R

Problem-Solving and Crea'tinty |

Although the innovation process begins with the recognltlon of a problem not al}
problem -solving efforts requrre creativity or group .involvement in . the
development of solutions. Frequent or repetitive problems may be structured or~
| programmed in such a 'wa_y' that problem-solvers will resort to. rules, standard

operating procedures, or an algorithm to find the best solution to a problem
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(Amabile, .1988).‘Cl5rqups with relatively simplve’tasks_do not generally. need to -
disous’»s_pzerforma,nce strategies; they may ir_tstela'd. rely on standard operating
procedu_res (Gladstein, ’1984). Hackman and_Morr_lis (1975) noted that group
w_ould't_end to adopt obvious or highly salient solutions rather ‘than non-.obVious

solutions. The obvious solution will.tend to acquire valence quickly, and perhaps

garn adoptron before the non- obvrous solutlon is even consxdered (Hackman &

e e e = .

Morns 1975 p. 52) Thus S|mp|e and repetltlve tasks and problems will not Ilkely'

require creativity or_group problem solving, since the solutions are reached

T e T
through the application of some pre-determined rules or procedures.

\—‘ — -

Other types of problems, especiallly those that are novel and unstructured,

may likely require creativity.a‘nd intuition ot_th‘e _problem-solvers (King &
Anderson, 1990). In these types of problems the best solution may not be so
. clear-cut, especially when the consequences are difficult to predict and_there is
disagreement or conflict over the- proposed ‘solutions. When these typ:es ot
'problkems‘ are. complex in nature -and require information not possessed by a
single decision-maker a.grouo problem-solving effort may be appropriate The
group may, ,however still rely on .the application of rules or tried-and-true
'solutlons rather than through the development of .creative alternatives. to: the
problem (Hackman & Morris, 1975). Thus decrsmn makers are sometimes faced
| with making a.choice between habitual -action (i.e. foIIowmg standard operatmg
'proced_ures) and creative action (i.e., solving the problem in a novel -and.useful*"
_wa)}). 4 | |

When discussing innovation as an.outcome. of work group processes it is

-~
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useful to discusé ‘the criteria for good i‘hnovatidn. Accordiﬁg‘to West (1990), Wh‘e‘n '-:',.
a‘sséssirig irinoVation we shou‘ld 'consider quantity of as well as 'q‘uali'fy'Of
innovations. 'Quantity'of innovation is simply ‘the number of innovations
successfully implemented by the group. Quality of an innovation can be
assessed in relation to its newness, to its significance, and to itéeffectiveﬁessf.
Group fa'ctors‘ma'y différentially influence quantity’énd quaiity such that 'sonﬂ:e‘ :
factors ’may influence quali&' but not quantity, wﬁilé'dther' factors may ihﬂ_ljénc;,e“

both.

A Framework for Team-Level InhoVatidri
“In spite of the greatef attention given to the'fesearch of creativity and innovation -
in.organizati'ons, little theoretical and empirical work havé been devoted to
develop our understanding of the processes of innovation an'd creativity in‘work’
groups. Researcheré have placed much more emphasis. studyingl‘creativity and-
li'nnovation at-the individual levels than at th'e group level -(Ag"rell & Gusfafspn,?
1996: Anderson,‘ 1992; Anderson & West, 1998; King, 1995-;”West, 1990; West &-
Anderson, 1996). A,“r.eview of empirical '>invésti'gati‘o‘n into innovatioﬁ in "the-
workblace at the’ individua‘l, group, and: organizational levels, published from
1997 to 2002 in the to‘p-10"r,at'ed‘.journals in>managemeht'science,§, found .15:
studies. Of these, only two studies were at the group level, and two more multi-

level studies included a group-lével-analysis (Ahderson et al., 2004). -

Of the published empirical research addressing innovation and creativity
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at the ‘gro_up_ Ieveil,lyery few s.tud_ied gr_oups,of_wor_kers per.fo.rming tasks .on an .
ongoing ,b.as'i:s:.'Mo_et sfudies appear to have f,oc:u.'sedAei;ther.on management
teams, temporary project teams, or prbblem-_eolving groups in ..labor.ator_y se,t_tings.,,
Mo‘reotger, muoh of the;_re:search as addressed creativity in.groups not..inn.ovation.

Although cre‘at_ivity end'_innov_,ation‘_j.n otngoing:task pe_rforming groups.may ,in_voly_e
. the._sa;me fundarne__ntal_prooesses..es_}n the more comrnonly studied p,roje.ct' teams .
and decision-making groups, the nature of the interactions.and outcomes may be,
substantially different due to differences in group tasks. One possible reason for

these supposed differences is that ongoing task-perform'ing g_roupe do.not exist

to create new ideas. Instead, their,primery dut.ies are to perform one .or more

ta_sks related to the produotion of.vgoods;.or se‘rvicesl (Heinen & Jacobson, 1976).

However, research &.deve!‘_oprnent teame ‘avnd other_probtem-solving groups are

indeed expected to be innovative. Creatit/ity and innovetion are usually an

integral part of their duties.'

~When ongoing task-performing groups make innovations to. their work

pro_cess_es or pro_o_edu_res, they._are changing the wau they will do their work.

T_hese chengee rnay increase the level .of uncertainty the group experiences |n its

w.o‘rkt especie‘IIy .\{v_hen -thel chenges require newllearning and the eli'rni.nation of
habttual group. routines' These changes may be threatening to the group, and the

group may therefore prefer contlnurty and stablllty to mnovatlon and change

(Ford 1996 Gersmk & Hackman 1990) Problem solving teams may produce L

rnnovatlons that change things outsrde thelr own group and organlzatron but

thenr work actrvmes may remain untouched For example a glven management‘
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team may implement innovations that ohange a p.roduction process in the factory,
but that do not necessarily impaot its own work. R&D teams may develop new

' proddcts that do not change the way they do their work.
On the remaining ‘of the chapter | wiIl‘p'resent an epigrammatic review of the
research concerning team innovation. | will try as far as possible-to give account
of research done in organizational contexts. The review will be organized from an

input-processes-output perspective. o
INPUTS

On the input side, lgroqu-p task characferistics, and group knoWIedgeidi\'/ers(i’ty and
skills are the two factors that contribute the most to’ team innovation.

Grodp Task Characteristics

The task a group perf.ormsvmodld's the structure and functioriing of the group, by
defining Who"should}he the' members of "the"'gr'oup, what tasks shod’ld‘“they'
perform |nd|v1dually and collectlvely, and how should they perform them West
and Farr (1990) dlscussed the |mportance of jobs that aIlow dlscretlon provnde ‘
challenge are unpredlctable (rather than routine), and mclude ﬁnanmal and‘
technlcal resources. Amablle (1988) discussed the lmportance of dlscretlon in
determlmng how to perform the task and havmg a’sense of control over one.s:
- work and ideas. Oldham and Cummings (1996) discusse’d the value of having

complex challenging jobs rather than simplé or routine jobs. Task that are
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complex tend to pérmit a =m-uch-1broade'r"range of‘grou.p behaviour for task
completion and often require a greater degree-éf pfoblem'-solving than do morve
- routine tasks (Jeﬁn, 1993). According to Gldham and Cummings+(1996) c;omplex.
' jobs may actually demand creative outcomies by encouraging employees to focuév
=simult§neously on multiple dimensions- of their work,” whereas highly simple or
iréu-tine. jobs-may inhibit such- a focus-(p.610). 'Séveral other'researchers have.
. .shown that complex, challenging jobs tend to promote higher levels of intrinsic
-motivation than routine, simple jobs, ',ah'd' consequently’ more"}innov'ative
s fbe'haviou‘r (Campibn, ‘Medsker & Higgs, '1993; Deci, Connell & Ryan, 1989:
THackman_&OIdham, 1980;-Oldham & Cummings, 1996). Finally, jobs 'thét are
complex enéugh to permit d'i‘scretion to-the ,jobholdér will usually require more
consideration' about how to perfbrfn the-job and will prdmote intrinsic mdtivation,
- which will influence creativity and innovation (Shalley, Gilson & Blum, 2000).
Not much r'esearch. has addressed the influence-éf‘task'~ characteristics on
"+ group inndvative p‘erformance:‘-!n a'field study with 87 teams from four-industrial
. sectors Curral, Forrester, Dawson and West (2001) exarhined the impact of'tearﬁ‘
-task ‘type “up'onl group® processes, ‘by comparing- teams, which had high
redu‘irements”to-inn‘ova.té with téams with low innovation requireme'nt's.- The
S ﬁndfn'gs showed tﬁat tearns with a high requirement to innovate had higher levels
of participation and support for iﬁnovation. lto and Peterson (1986) found that
' task ‘difficulty predicted boundary-spanriiﬁg‘ activity by work nit membeérs: In an -
attémpt to relate task technology dimensions, group prdcessés, and measures of

" - team performance, Keller (1994) found that'the fit between 'nonrp'utir{enéss (task
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uncertainty). and amount of‘info‘rma‘tion -,procéssing.wats-th,e best predictor. of
. project quality i‘n_98-R&D‘ project groups-- . .
Research with other types of teams, .-whb do not have innovatioh as their-
_primary task, showed that interdependence .related, d‘ifférently with performance
depending on .the_tybe.of task (Stewart & Barrick, .2000). In-the. same- vein,
. experimental-studies showed that gr,oups.'diffe,red' on their decision processes - |
J depending on the type of task - intellective vs. judgmental - théy had-to perform
., (Laughlin, 1988;.Laughlin & Ellis, 1986). These and other rc_a;sults relating task

. type, and ‘gvroup processes and outcomes suggest_that.‘_task- characteristics such

. as autonomy,.completeness, varied demands, opportunities for social interaction, . .

opportunities. for learning, and development possibilities will .predict team

innovation and are, therefore, worthy to investigate (West, 2002).. . .

G,rb_upbompositi_on L
Group.compositions an important dimension of.work groups that ,‘ingludes.gr_oup
factors such as size, and diversity of knowledge, skills,.and demography. ...- |
-Team size-appears to have a complex relationship with .i_nn.o'v.ative '
: performa_ncé. Reviews by Agreli’and Gustafson (1996), -Ande(sdh {1992),.and .
. . _Paym_a,-(‘1 990) suggested that.the r'elatiopship beﬁyeen group-size-and.innovation
- is moderated by. group cohesion.. When. groups |arje.l"1ighly- cohe,s.ive,si.ze;and
innovation:are more strongly related then when.groups hav»e"'low, cohesion..-Large-
groups have the advantage of having more _membe_rs .and therefore. more

- possibilities for idea genération,.but.when the large group has little cohesiveness,
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- intra-group communication will be poor and creative ideas will not be proposed or
- discussed in an effective manner. Therefore, when-cohésion is-low, small groups
. are more effective than large groups (Payne;. 1990). The relationship between
-team size and other group processes-have.also been observed. In.a-study with
sewicé teams, Curral et al. ,(20‘01) found that larger teams.'haq poorer integfating
group processes than smaller teams. However, team size was ainega.tive
: «pr-,edic‘t,csr- of -group-.processes.only ‘in-teams .who had-a high -réquirement to
- innovate, such as-pharmaceutical R&D teams, and.advertising. teams: ‘The
«_relati»onéhip.between team’:siié ana innovation is supported by other findings. In
~ a-study. with top manégement ;(eams in hospital, West and Anderson..(1996)
reported. that team size had no significant effect on overall innovation, excebt for
- _-ra_dicainéss‘where-.|arger teams introduced more radical innovatiqns.
-« ~Diversity. of knowledge:and skills has. a number‘of-différent facets that are
“related to créativity aﬁd innovation. Bantel and Jéckson (1989)--found'.tﬁat top
- _.management teams ‘in ‘banks. were’ moreinnov;tive_when they had: diverse .
. functional: backgrounds.. Anconé and Caldwell (1992a) found that product
. - development .teams. with- greater fuﬁctional diversity received higher ﬁanagerial
inndvatibn ratings. than tearﬁs with Ieés functional diversity'. Tenure diversity was
* positively related to group.-processes, which were positively re|éted t'o,memberé'

- self-ratings-of performance..in. spite of this, the direct effect of diversity on team

-performance: was. negative.- It. seems that groups with more. diversity -of- = °

- knowledge domains .and skills. tend- to be highly creative (Dunbar, 1985). The

positive impact of diversity on creative problem solving can ‘be attributed.to the
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notion that heterbgeneous groups will bring diverse perspectivesto the problem.
" Having diverse perspectives will also- facilitate. the group’s discussion and
. evaluation of alternatives, since’it is:expected to increasg the group’s ability to
anticipate all possible é'osts, benefits, and side-effects (Jackson, 1996; Nyétrom,
1979; Paulus, 2000): -Groﬁp diversity may-also-have-some‘negativé‘inﬂuen'ces on
group creativity and innovation: |
“Diversity in work groups may increase interpersonal 'cohflict and reduce
. intra-group’ communication because of perceived di_fferenées in values',-iat_titudes,
and perspectives about the work (Angona &.Caldwell,- 1992b; Jackson,.-1996;
. Jehn,- Northcraft & Neale, 1999).‘Alth6ugh-’l0\I~ -dive;rsityl;can:lead'more to
‘v'c:onformity than-integration, high diversity may impede ‘the develop‘m‘ent_of
shared mental model of the grdup a'nd?the task needed to. coordihate~eﬁoﬁs to
’innov;ation (West, 2002).- When intra-group conflict 'doe.s not ' get resolved in a .
p'ositive way, group members may experience negative affective staies’ regarding
. their group members with whom they differ: (Jackson, 1996).: This will likely lead
to re'duced .cohesidnf .in. the group and; cohsequently,r‘.less. effective ,
,cqfnmﬁnication, (Nystrom, 1979). Diversity "may. alkso ‘inhibit -technical
communication’ within the group, particularly when.the-gfoup members hav.e not
. learned each other’s or the group’s technical language. This Situation;. howeve'r,

should: not persist long in highly interdependent groups, 'since interdependence

creates strong incentives for current members to-help new members overcome ™ - - -

‘language and skills ‘deficiencies that would impede.the-group’s.performance

(Zenger & Lawrence, 1989).- . - -
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. More recently; a trend emerged on diversity research that-argues for the

. combination of various dimensions of diversity into a singlekglébal index as-a way
- to deavl with the differential effects various dimensions of diversity -may hav_e on
different types of teams or situational conditions (Flynn; Chatman '&'Spataro,‘
-. 2001; Lovelace, .Shapiro, & Weingart, 200_1-; S,chippers:ét al.,- 2003)1.. That
-. approach may become relevant in studying the*rélationship between diversity of
> knowledgéériq skills, and innovation at group Iével, since knowledge diversity in
- a team-can be assessed.thrdugh different méasures (e.g., education, team
] ténure,,’te‘amwork'ex-pervience). In a-recent study with 1hea!th care teams
o Gonzélez-Romé, West and Borril (2002) found the same pattern of association
* between each of several measures of team composition and team innovation, .

Specifically, a U-shaped relationship.

PROCESSES "

~"‘Group researchers .gené'r'élly view group interaction p'r:'ocess.eé, as mé_c:iiati’ng‘*the
" influence of ‘group inputs on group outputs (for a review see GIadStéinV, 1984;
“'Guzzo & Shea, 1992: Hackman, 1987). This input-process-output framework
' ‘éppéér"é’ to be the dominant way of thinking about groups in drgéhiiaﬁbhé. Group
"' interaction processes ‘include the exchange of information (Gladstein, 1984;
: Guzzo & Shea, 1992; Wegt & Anderson, 1996), social influence (Guzzo & Shea,

1992), g'.i'ou‘p‘Ieade'r'shib“(G'u.'zzc/_) & Shea, 1992), the expression of approval or-
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disapproval of group members (Guzzo & Shea, 1992), participation in decision- .
rhaking {(West & Anderson, 1996), boundary' management (Ancona & Caldwell,
1992; Gladstein, 1984)," and support for group-related- behaviour (Campion,
| Papper & Medsker, 1996; Gladstein, 1984, West & Anderson, 1996).
Group interaction processes are necessary for the group to transform -individual
inputs into group outputs.such as innovation. Although a number-of studies.have
addreése'd ;group influences on’ creativity, ‘few have studied' group-level
innovétion and those few have focused primarily on antepédeht approaches to
gfoup,'innovation rather than on the group processes itself (see.reviews by Agrell
&:‘G'ustafson, 1996'; Anderson, 1992). Among the studies addressing creativity
and-“inno_:vation in groups, scholars have especially emp‘hasized the rolé of
climate (Ahderson & West, 1998, Amabile et-al., 1996; Tierney, 1999; West &
Anderson, 1996), Qroup communication behaviours (Ancona & Caldwell, 1992;
-Firestein, 1990; Smith,‘ 1993), group goals (Anderson & West, 1988,
Burningham& West, 1995; West & Anderson, 1996), group -cognitive “style
(I-Iammérschmi.dt, 1996; Tierney, 1997), problem-solving orientations (Tjosvold &
- McNeely, 1988; Scott & Bruce, 1994; West, 1990), q_uality of 'teamr-me{nber
relations (Scott & Bruce, 1994; Tierney, 1999), groﬁp s_ﬁppdrt for innovation
(Burningham& West, 1995;:Curral et al., 2001; Wesf & ‘Anderson, 1996); and
minxor,ity dissent and influence (De Dreu.&.West_, 2001, Nemeth & Owens, 1996;
Van‘ Dyne: & Saavedra, 1;9.96). Drawing- on the model- of .team ‘innovation -
proposed by West (2002), ! wil@ review the integrating gropp:p;ocesses that have

been shown to have g consistent relationship with team innovative performance.
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Team Goals.
Innovation teams face the following dilemma: since group diversity promotes
_creativity but also.can reduce cohesion and. intra-group communication, how do

- we .get diverse people in groups to.openly. discusstheir ideas and -consider.

. ,'diffe,ri'ng, often‘opposiné, perspectives? T josvoid: and.colleagues, stated that one
: wa.y_t,o;‘resolvé this pir,oble.m is-to ensure that group members have cooperative
- goals. rega'r.ding; their..work, rather than independent or competing. goals. In. :
.-addition to cooperation;, Qroup me.mbe‘rs- must fe_el‘.their.personal~§om.petence is
- confirmed rather than-doubted and that they and other grouplvr_nembers.are.open
to mutual influence during- the groub,_proceéé '(Tj'osvold -& McNeely, 1988,
. Tjosvold, Wedley & Field, 1986). - |

...~ The effects of goals on performance have been studied for a long time in

. the-laboratory and in the field. One expe.rim'entall study found that group goal
o setting .-Ied-,tofﬁigher:pérforman_cel_than‘did indiViduaI goal setting (Matsui, -
, Kakuyéma &. Onglato, ,1997);._Two', complementary prot:esses' Were offered to
~explain-these- results. .Gr:g__p'g:___g_ggl_s were more difficult t'han_thei_[,_mémbérs
. individually ;set goals,:and even-higher than-their-sum: Findings suggest- that
- participants in the~-gfou.p -goal .condition. strove for- higher goals than did
. pdarticipants in t»h.ea -in;di,vid‘ua.l;gpals-,,?:onditioh;»t_hus resulting. in.v»higher‘
-;'performance: -C,oncurrentlky,-goal acceptance r'neans-was.signiﬁcantly'-higher for

the-group: goal condition than for the individual goal condition.- The- effects of

.- goals on. performance -become .increasingly complex as- the task complexity
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increases. Wood and Locke (1990) remark that more complex tasks - as the kind
‘that ‘are involved in innovation - depend less on general task'planvning and
require more task specific plans for effective task performance. - -
Ensuring clarity of team objectives is’ .Iik'el'y to facilitate innovation by
[integrating knowledge diversity lto devélob new ideas. Moreover, commitmerit to

those objectives is necessary-in order to maintain member’s perseverance in the

——

face of resistance to- change that is customary in innovation implementation

.. processes (West, 2002): A few studies- succeeded in demonstrating the impact
ARt A
that clear objectives have on innovative performance.- Hirst-and Mann' (2'004)
. found task communicatio'p to be positively associated with project performé‘n‘c'e of
Australian R&D teams. .Clarity»of objectives, -feedbAackﬁ, information transmission
and understanding of costumer requiremé,nt taken tog_céther-'Weré a strong
predictor of team members, and manager's ratings of performanc‘e‘.v. Clarity of
objectives alone was significantly correiated with team ‘pérformanc'é a‘croés'-the
first three time periods: 'Ini a large study of project‘teéms, Pinto and:Prescott
(1987) discovéred that a clear vision: for the project was the dnly'predictér of
success at all stages of thr;e innovation pfoCess. Team members Who do n‘ot'havé
c_learlobjeé,tives,. pr.o’bjecﬁves at all, seem to have difficulties in coordinating their -
efforts and“dive.‘rs',e knowlédge,~thhs hi.nderin.g the innovation process. In'a study
with engineering teams, Tamhain and. Wilmon (1987) found that -"u'n'clear
objectives was the most significant -barrier to technical success; while proper
direction and Iea'deréhip'had the strongest positive relationship with -success. A

" second study found similar factors to be determinants of innovative performance
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in: self-directed. engineering teams {Thamhain, 1996). Research-in other contexts
has alsc emphasized the role that clarity.of and commitment to shared objectives

play in the .innovation process. -Studies with management teams (West &

e——n

Anderson, 1996); health care teams (Borril et aI.','ZOOO; Gonzalez-Roma et al.,

2062) 'sUpported this association between objectives and innovation. o

Participation -
Participation in groups includes the frequency members-interact; -how they
- exchange information, and their inﬂUenée i-n- decision-making (West, 1990).
" These behaviodrs .can contribute - to Ihigh levels of creativity and idea
. implementation generation'by' bringing diverse perspectives to diécu’ssion,
generating more feedback and therefore making avbett-ér evaluafion of différent
solutions (Mumford & Gustafs.on, 1988). Of the many:factors that influence R&D
team innovation, thpse relating to- information processing and communication
* - have been -idehtify as onél of the most important (Tushman & Katz,  1980; Pelz &
Andrews, 1976). For_-exa'mple, Keller (1.994), li a longitudinal study with R&D
» . project groups, repofrted.that the amou’nt of inform;tion processing in a‘group -
" measured by information communicated within the group, the R&D unit-and the
- -company; and outside-the comﬁany - predicted proj‘ect quality at time -one and
. one-year later,"and"-also predicted budget-schedule berforma.nce at time one.
Also by participating in decision-making team- members invest-more in the-
- implementation of the solutions (King, Anderson & West, 1992).

Another ‘way -participation may contribute to'innovation is by ‘'social -
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cpmparison. Groups- can .use social persuasion.-to-promote zself-efficecy in
members by providing realistic .encouragement to attempt,'.challenging: or new
tasks (Farr & Ford, 1990: Wood-& Bendura,‘ 1989). Groups can also.enhahce,an
individual.self-efficacy for change by providing positive and realistic feedback; by
- clarifying tasks, and.by helping develop. group -member’s ‘task and creativity-
‘related abilities (Redmond, Mumford & Teach, 1993). In a similar mode, an
“individual can increase his self-efficacy by modeling the beheviour, of group
', members who are particularly'good at implementing. change -(Farr, 1990)."
Groups-can influence the perceived payoff from change :by providing \rerbal and
rﬁaterial,sup_pqrt for change efforts, and con_structiye-—feedbackrelating-to ‘the
-change effort (Farr & Ford 1990; West & Farr, 1990). These types of support
represent one form of payoff from group members, WhICh may help offset or

diminish the risk-and cost of failure (Farr & Ford, 1990). |
. Groups cen in,ﬂ.Uence the individual's abilify. to generate new and useful
i_éi_eas_by offering-relevant information and multiple perspectives for the individual
to corrsider; This requires that the group 'members have the mptivations and
..cognitive abilities to consuder diverse mformatron and perspectrves (Paulus |
2000) Recent research advocates that groups. can be .under- certarn
circumstances, hlghly_.effectlve.-rn .generatmg_.rdeae, wrth. no. need to ,,have
- individuals producing,ideas in isolation to be-further discussed by the group

-(Paulus, Duposh, Dzindolet, Coskun & Putnam; 2002).

The innovation process .in groups necessarjly ‘involves the- group

evaluation and feedback of the creative ideas put-ferward by group members.
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- This -evaluation and feedback“régarding an indi\)idua|'s creative-ideas -can exert |
relatively powerful:influences on wh‘ether'an individual wil! offer the idea to others
~ for consideration’ (Amabile, 1988; 1996). #or-'eXamplé, when -ev.aluation and
- feedback’ by the group’ threatens self-determination or ‘'the experience of
. competence, the individual's level of. intrinsi‘c:motivatioﬁwiH'be reduced,
- consequently inhibiting creativity (.Amabile,"1996';'Woodman et-a‘l.,‘-1993)}.‘ Thus,. .
-even’though individuals may genérate creative ideas, they may not be willing to
. ;;rbpose'their. ideas -to the -group because” they want to avoid threatening ;
. evaluations and feedback. Thus p'artici.pati'on'is‘ only beneﬁcialﬂf’o}_r ihnovatién if
" -the'ﬁéam as a safe and supportive ci_imate (West, ;2002).‘
Overall, particibatio‘n seems td be a crucial integrating process for teams
© .concerned With".gener'ating‘and' implementing novel ideas. A few studies with
3 tea%n‘s‘from diverse work context téstify the strong' link ‘between group
‘participation and inndvabtionr(Bﬁrningh'am &'Wést; 1995; Bolrril et al.; 2000; Carter
& West,':1998; Curral-et al., 2001; De. Dreu & West,. 2001; We_st & Anderson,'.

- '1996: West. Patterson & Dawson, 1999).

: Suppor’t’for Innovation - A

Accordirig-to Farr and Ford (1990), the perceived payoff from ‘change can be
- inflienced by people in the immediate work: unit, including éupervisors and group
members. This ‘influence “is mostly- ‘done through the groups support for -
inhcvati\'/e actions takeh by individuals. This support must be expressed not only

- by méans- of vérbal encouragements, but also through the distribution ‘of ‘unit-
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level resources.and other valued outcomes, that may include time' and physical
resources, reWard_s, constructive feedback, aﬁd--recognition (p.71). .Hackman
(1887) argued that group norms that support' innovation can influence. group
members to actively look for opportunities and constraints-in. their. wdrk and:can
- help.members avoid enacting habitual patterns of behaviour. Breaking-out of .
habitual-rouﬁnes is essential for creativity and .innovation to occur-(Ford, 1499'.6; ‘
Gersick & _Hackmaﬁ, -1990; Dr_az.in,-GIynn»& Kazanjian, 1999), but habitual
, routines can .be hard 'to brake, especially when the routine beﬁayiours are under
. normative .control (Gersick & Hackman, 1990). Thus,--gréup norms_ that resist

‘looking for 'opb'ortunjties and .ways to change aspects of the group’s.work will
~ inhibit créative and inn_ovétive action within ‘the group.-

Several researchers have specifically éddressefd,,linkages bﬂet\'Nee,n group
norms. and.:group. creativity and innovation. West and -Férr (1 99_0)‘ noted the
importance of group norms for inndvétion.that reinforced risk-taking and attempts
- at innovation. Ford (1996)Vstat,ed that'groups could facilitate creative behaviour
by developing grqﬁp norms encoUraging‘Ihinking' and_creatiye' intentions.
Amabile (1996)'suggested. that norms encouraging muﬂ:al openness to, andA
constructive challenging of, ideas would promote creativity in groups;.West
(1990) developed a theory of innovation in work groups that- included nqrms of

inno.v.avtion or the,.expe.ctaJtion, approval and, practical. support of attempts to

- intrpduc_e.new and‘ improved::ways-_.of.doi.ng things.in the work environment: <~

(p.315). West (1990)5suggested that these norms of group support for innovation

| inc_lude:__-1)_ verbal .support,-wifhin and:outside.group meetings; - 2) group.and
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) igterp,e;sq_nq_l;goqqéra_tiop in. the_developn]entcand_ applicgtién of new ideas; and
o 3),thga,,provi»sign pf ti<mé' and. resoprcgs by the group members to dev'elop,:and
,é.pply ideas. West (1990) argue_d: that ‘it is useful to ¢iﬁerenti§te between
grtigulate;d‘;(e_;g.- ve.rb_a_i) Aa.n,d Aenap%teq_ support becausé__a group may express
,s_ﬂuhpp:(')rt:for new ways of working, but gq nojt give practica] §uppo_rt to the
| im\plem_éptiatiqn_of those. idea_s...ThL_;_s, it is one thing to asl_< or expect.group
members to generate creative ideas. but quitg. anqt_her thing to actually. spend -
group resources..on r_:suppoirting those ideas. This Suggest_s'th_'at._.articulated.

. éqpp_orﬁ _er_xgﬁourages group members, to generate ideas é‘nd‘ share: them with the
_. group, but t_hat enacted support is n,éces.sar,y' to. make the ideas a reali‘ty.‘West '
aAnd‘Andgrs‘on 4(.1996)‘found group. support for 'innovation' to. be an important
group process predicting-‘ihnnoya.tion.in top management teams. lT-hisAgroup

tqup,o_rt ,f?grzi.nno'vatgilon,is pa_rti,éularly ihpor_tant in group. settings, since,_ an idea to

. g_h__ange;_s.o_me aspecfts:of thg wé_rk may be met with resista.nce ’by group members
... .who w_ii! .bg,jmpac_t_éd by that change. A lack of group support f_on" innovation is
i therqfore'likely to b_i_a_a significant impe_dimgnt tq'indivi_dual attempts to ,_iﬁnovate in

. agroup 'sgt‘gi;ng (Amabile, Con'ti, Coon, Lazenby. & He;r'c>n, 1996; _B_U(n'iﬁgham &

. West, 1995 Curral et ai,,.,2,.00'1-; West, 1990; West & Anderson, 1996).

‘ Q.Ionf'lipt Management .. -
: Grou_p.norms':,,that encovgrége,‘conﬂict .avoidance wit,hin_-jt_he grc_a'up ar.e‘: also-
.. detrimental to innovative action (Ford, 1996), as.are: norms that inhibit dissent .

. and indepen_dent;though,.(Ne‘r.neth. & .Owge_ns;, 1 .9.96;LNem:eth. & Staw,l»1'9849:)‘. Janis
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(1982) work on gréupthink showed't.hat's'trong'nqrvmat"ive b’re‘ss’urés"toWard
‘conformity and consensus can inflience members to avoid critical scrutiny of
ideas and op‘inibns-bhampione'd by the group- or a majority in the g’roub'. As a
coénsequence, 'group members will tend to’believe in the soundness of whatever
propbsal is’ prOrhoted by -the leader or by a majqrity-.of the group mefnbers
(p.190). One negative result of this lack of critical scrutihy is poor decision quality
(Tjosvold, Wedley & Field, 1986; Whyte, 1989).

" Neck and Manz (1994)‘a’rgue’d'thét teams- also addp't though patterns,
~ either negative or positive, that tend t-o‘gui'de_t'heir behaviour. Group’ th'oughk
" patterns that emphasize constructive ways 6f handiihg problems would tend to
reduce the incidence of groupthink and would 'enc'ourag'e consideration of
’divergenf".views, open éxpression'of ideas, awareness of'Ii.m'itatiOns,"-and
discussion of co-lllectivedoubts (Neck '& Manz, 1"994). Group norms that réinff)rce
these constructive théu‘ght paﬂe;ns 'should also p'romote creativity and innovation
in the groub,» since group innovation relies on -theopen discussion and
‘ considefatiqn of divergent'views. Research haS’shOWn that groub ‘members who'
experience-these conditions are more willing to openly express their views,
questioﬁ'each oth‘er. about their ideas, activekly ‘work toward mutuai gains,’and
integrate their ideas to develop novel solutions (Tjosvold, 1998; Tjosvold &

McNeely, 1988). This positive inieraction within the group,"désc’ribed by Tjosvold, -

4Wedley- and Field (1986) as constructive ‘controversy;- allows the ‘gfoup- to take - -

‘adv'antage‘ of its diversit’y while working on common problems. The open,

constructive discussion and development of ideas within a group should help the
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- group avoid.,groupthink_and-othér decision biases that occur in social situations

due to excessive pressure towards conformity and:the -avoidance of conflict
within the group. Because constructive controversy means the group is carefully

considering a broader range of ideas and perspectives, the quality of then

: group's innovation- should:-be better that-when the group avoids controversy

. (Agreli-& Gustafson, 1996; Tjosvold & McNeely, 1988; West, 1990).-

Several- studies have linked constructive- controversy to innovation.

Tjosvold and-McNeely (1988} found that when organization members perceived

- that their. goals were -cooperative, rather than competitive or independent, they

.-.-tended to express their views-more opénly, considered others opinions,-and

worked for mutual gain. These interaction behaviours were poslitive|y associated

- 'with-self-reported creativity and quality of solutions developéd- by the organizatjon
- members in:the study: West.(1990; 2002) con<sideréd..a-r_elated" construct called
: ~_ta$k,orientation which was defined as- a shared concern with-excellence -and
- —quality -of :-task performance in relation: to.-shared vision -or outcomes,
- characterized by-evaluation, modifications, control systems and critica|'appvraisals

5 (West,. 1990, p.38). Task briehtatib‘n' may ‘be -evidenced by constructive

challenges to-the-group’s goals, ,strategies;‘procesées, and AperfoArmance and by

-setting high standards. of-performance.fr'hus.-task'orien,tation,includes; the notion

- of constructive controversy as well as orientation toward-excellence (West, 1990;
: West.&Anderson‘.vf1996):-F.ield studies found task:orientation to-be-positively-~ - - - -
~~.-associated with the administrative efficiency- of innovations - an indicator of

" innovation quality - made by team managers in hospital seﬁings: (West &
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Anderson; 1996), and with .overall innovativeness 'of diverse work teams.

(Burnigham & West, 1995; Curral et al.; 2001)-

Minority Influence -
Pressures to conform-to majority views are-another reason why individuals rﬁay :
be unWiIling to offer their-ideas-to the group.-According to -Jehn (1995), .group
pressure toward :agréement can stifle‘the creativity needed to perform nonroutine
‘ ;-ta’;s'ks effectively; because mémbers Will'vfo.cus on building co'nsen‘su$‘in'stead of
generating -creative ideas. Nemeth and colleagues :(Nemeth & Owén’s,f—=199'6;
Nemeth:& Staw, 1989)- stated thaf=strong n‘o;mative influence’ from -majority
coalitions in groups could promoté conformity and reduce dissent within'the
© group, -in essence- suppressing ;i_ivergent ways of thinking- about-the .group
situation. This can result in group beh‘avioural-and‘décisional‘rigidity'rather= than
“on ;:ﬁaﬁge' (Nemeth & Staw, 1989). Individuals:who ‘hold divergent, minority
opiniens may. choose to keep their .idea;s to.tHemsereS' in .order .to -avoid .
disapproval by ‘the‘group, or. because they-do not trusf their.own intuition.-On the
other hand, people exposed to. a minority that is consistent and-c'-onﬁdent'-in the
presentation of arguments, tend to change their. views (Nemeth & .Gwens, 1996;
- Nemeth: & Staw, 1989). Minbrity"dissent is-expected to.be important to,creativity

* and innovation because it induces greater cognitive effort in seékirfg ‘out other

,‘infbrmation a’nd-’in-consid‘e’ring: divergent .viewpoints (De Dreu. & West, 2001;-.. -

Nemeth & Owens, 1996; Schweiger, Sandberg & Rechner, 1989), both of which

:should- positively relate to the quality of selutions and innovations (Farr, 1990;
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Van Dyne. & Saavedra, 1996, Nemeth .& Owens, 1.996). Thus,. groups that
] attempt ‘to prevent minority dissent deprive themselves from hearing.about
-divergent, possibly better ways to solve problems or to be innovative.

. The suppression. of minority dissent.in_the- workplace leads to- reducéd
creativ.ify and.innovation (De Dreu.& De-Vries, 1993). Minority-dissent, howéver,
. .seems.to.depend upon other group processes, such as.interaction frequency and
~ information. sharing, to influence the production of innovétive outputs. In a study
with service teéms, De Dreu and West -(2001).found that minori’ty.dissent

. predAicted team innovation only in high participaﬁve teams. .

. Psychological Safety.

" A number of scholars have pointed to the.‘imp'ortance-of a safety climate.in ‘the

_ gro_up.(Edmondson. 1999; George, 1990; Kahn, 1990; Nyétror,n;‘ 1979; Smith,

1993; West, 1990, West & Anderson, 1996). Nystrom discussed psychological

safety as an envirohme‘ntal condition févourable to creativity: In addition, Nystrom -
. (1979) argued.tha.t-a strong feeling of group. cohesiveness could-enhance a :

L mem:bel_r’s sense.of psychological .safety,. perh'ap.s bec:a;'Jseutheng.foup ié ,fairly
i hombge_neous in"cerlta,in-respects- relevant to the problem (p.57).--- \

- Smith. (.1_953) stated that.when:group members feel their grdup climate is
.unsaf_e,.the,y wou.ld-ex'perienc;e less psychological freedom to take risks and
shére their ideas.. He posited that a group member's ‘perceptions of safety-could-

: beidamag',ed.when a-group member discounts her. idea. Discounting occurs when

the group, or an individual in the group, verbally or non-verbally puhishes or
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diminishes the verbal and non-verbal behaviour of a group member (Smith,
1993). An example of a discount would be to ridicule a person's idea or ig‘noré a
person’s input to the-group discussion of ideas. The receivér‘df the discount may
interpret the same as a personal criticism and maytherefore act defensively and
retaliate, setting-up a cycle of discounting and 'retaliation;.DiSCOUnfirig“th‘e'reby
.influences the interactions within the group, ‘changing the group's o'rientaiionj from
a collaborative problem-solving effort to one of interpersonal- confiict (Smith,
1993): | | |
George (1990) coined the ‘term group affective tone to 're'fg'r to
homogeneous affective reactions within a gfoup. She argues tﬁat if mémbers '.of a
team experience S|m|Iar affective states, posmve or negatlve than' |t makes
* sense to talk about affect at the group level. -
Kahn (1990) viewed psychological safety as a key psychological céH‘dition
mediating - the: in'fluénce'of- inter-pers‘o‘nal "relations".' group. and’ihte"r'—@roub
Ldynamfbs,-'méhagement style and -process, and organizational norms on an
individual's. psycholpgical engagement at work. Kahn (1990) -defined the
experience of psychological safety as feeling able to show:and erhbldy one’s self
without fear of negative con'sequences to self—im'agé, status, or care'ef"(p.708).~
According to Kahn (1890), groups create contéxts in-which members feel more or
. less séf‘e-in takirigj- the r.isk of-exbres'sing théir views ‘and take on the process of
change: Since innovation in gro‘ups‘.involves‘=both'-s'e‘lf-e3(pres§‘ion'1-énd-bhange;" -
“psychological safety ,should'directly ihfluen’ce‘ an individual's 'w‘il'lirigness to

propose their creative ideas to group scrutiny. -
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Edmondson (-1999') .developed. .a. similar .construct calied tearﬁ
psychological safety, which she defined as a shared belief that the team is safe
for i.nterpersonai risk taking (p.354). Team psychological safety should facilitate
.,tee}:m‘ learning:because it alleviates excessive concerns about others reactions to
“actions-that. have. the. po_tentiaAI for embarrassment or threat, which learning
- behaviours often .have (Edmondson, 1999). Two factors that influence team.
' psychologibal éafety.are_ context support; and team leader-coaching. Context

support includes -adequate -resources, information and rewards, while team

... leader coaching refers to a style of team leadership that.involves: coaching and

support of feam members. Team learning involves asking questions -about the_
situation, seeking feedback from team members, experimenting with chénges,
and evaluatihg the resulté (Edm_ond'son, 1999).-’Since- innovation' in groups often
‘inv.olves trial-and-errar learning and-experimentation with alternative solutions,
_and requires the sharing of information within the group, team psychological
- safety should éléo be important'for:group innovation. In a qualitative study of
hospitals implementing an innovative technlology for -car.dAiac surgery,
T Edmondéon,.,..Bohmer and Pisano (2001) reported-that teams that successfully

. implemented the innovations created. a climate. of psy,choloéical safety.,
encouraged. nev(r behaviours:and promoted- reflective practices to ‘irhprove

processes.. Moreover, in teams. that lacked. psychological safety, lower-status

“members - refrained from making comments as--they. were afraid- of what . -~

~' experienced,might.thihk.of.them..- '



TEAM-LEVEL INNOVATION RESEARCH . 113

‘West {1990) addressed the imbortance of participation safety in group
innovation, described-as a construct in which the contingencies are such that
" involvement in decision-making is-motivated and reinforced while occurring in an

. ‘environment which is perceived as-interpersonally non-threatening (p.311).
Participative safety may be promotéd by ‘encoﬁraging group members‘ to be
actively involved in decision-making and by bermitting risk-taking and tolerance
for failure (West', 1990); Participative ~saféty has-been shown to-have a. positive
. impact on work group inn’o.vation (Bunce & West, .1995; Burniﬁgham & West,
» 1995; Curral, Forrester;.Dawson & West, 200:1) because it will reduée resistance
. to. change a‘nd promote -greater .investment.in decisi‘on outcomeé,.=and. will
therefore fécilitéte the- generation _anc'i'.of.fering. -of creative ideas’ by group

members (Anderson.& West, 1998; West, 1990,.2002).

Reﬂexivify o

West and colleagues (West, 1996;- West, Garrod, & Carletta, 1997)jsugge.s'ted
that top managemeﬁt teéms,- primary health care teams, 'projeqt.teams; and
research teams are e)kamples of complex décision-making groups*becaﬁse they
operafe in uncertain, unpredictable environments, work with complex technoldgy,
have to 'perform.corh‘plex task'whose requirements ch'énge on a daily base: To
deal with that uncertainty and comblexity, comp;lex decision-making teams need
.to develop a r‘eﬂection-dn-actio‘n process. West-(1996) called reflexivity. He
defined group reflexivity as "fhe extent to which group members 9@yﬁﬂé¢t

upon the groups' objectives, strategies and pfocesses, and adapt them to current
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.o anticipated endogenous or environmental circumstances" (pp. 559). Reflexive .
' team’s would ‘be-more adaptive to in the way they perforrh the task and therefore
‘more effectivé when operating under more dynamic conditions.

©. ~Group reflexivity encompassés't_hre‘e kinds of collective action: reflection,
“iplanning, and action and -adaptation. Reflection entails ‘behaviours such -as
_ 'ques‘tioning,-‘exploratory learning, evaluation, diversive exploration, making use .
of knowledge explicitly; learning at a meta level, and awareness of past and

- future-‘events. Planning is characterized by-inclusiveness of potential problems,

" detail, hierarchization: of plans, and long -as well-as short range planning. During
" reflection, alternative courées-of'action' can be envisaged,‘ intentions formed,
detailed plans élaborated; and decisions may be converted into action.
Adaptation is reached thrbUgh"continuous cycles of adaptation, planning; and
- action (West, 1996; 2001). Reflexivity seems to be idea‘lﬂmechaniér.n fér groups to
self-regulate their aqtibn toward established goals. Reflexive gro.ups might fbcus
upon "ahd attempt to change the appropriate-ness and. clarity of goals; the
effectiveness of group strategies or plans for-achieving goals; thé group'-s
o deci;ion-m'ak-ing,- communication, con'troversy.-and s'elf—appraisaﬁl pfocesses; or
the impact environmental fact(';rs, like technology, reward system, or intergroup
relations have on the group. West (1996) proposes that in complex decision

groups refiexivity will have a positive direct impact upon group task effectiveness .

and group social processes (social support, conflict management, support for- =" -

member growth, and management of group climate). Reflexivity will also have an

indirect effect on team members’ mental health by means of task effectiveness.
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Eight year after these propositions very:few s_tudies-haye. gddressed~the

~ impact of reflexivity-upon team performance. West (2000) makes a synthes-is'vof

the research, manly -conducted in the laboratory, tnat somehow- support the
relationship between reflexivity and- effectiveness, but not- a single study
addressed the. relationship between reﬂex_ivifyand innovation in real greups'.
However, the existing. research with teams has so far e\_/idenced a promising role
for reflexivity in explaining the effectiveness of complex making-making-teams. In
~a study with television production teams; Carter and West .(1998)- fo'und,,thaf
reflexivity. was a best predictor of team effectiveness, measured. by audience
. appreeiationl an_d ménager’s ratings; than measures of team- climate ~for

innovation or team size. Another study found that reflexivity mediated the,

e —

combined effect of diversity and goal interdependence on .tearn-members rating
ofhs.atisfaction and team performance' (Schippers, Den Il-lartog.‘&_- Koo'pman.
2003). One study that involved students working in ‘project groups also found a
. positive ;relatio‘nship between re_ﬂexivity and group per.forménce (Gevers, ,Van.
“Eerde & Rutte, 2003). Although no measures of innovation were:used,:reflexivity.

was found to contribute-to project progress in the. execution phase but an in the

orientation phase.
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-'Summary of Current Research and Suggestions

for the Future

; The 1"es.earc‘h on g_ro:up-leve.I irjn.ovation over the,past'twenvt:y years has
.h.i‘gr.)li_g.htec.i ’t'h'e group cha.‘rac'teristi'ce .“anc.ilprp:ce‘s‘ses tﬁat 'ir)vigor_.ate the
g'eneAratic__)n: of r?o-v'el id_ees,_ ar_.ud the edoet.ion.anc.i im.plemen'tati_on-of so‘!utionslto
'er_ga'niz.ationai preblems and chal[eeg_es. AhS}ome of_.thes'e‘fac;t‘o.rs:_are well
‘g:rog‘nded}in (eeeareh. Clarity and (v:‘on.‘nmi"tmer).t‘t.o.goals,_hjigh Ie\)els of infermation'
_.sha:ri_n'g a_n;j particijpat‘ion in.d‘ecis_ion-ma-king, sfrong support for innoyatiqn, or’
- censtrugtiye controversy are deﬂnitely common processes in high achievers.
. Others ‘_re;/e;aled to be tqo;cqmplex :or'embigut)us. It is not .clear' yet when is |
- diversity an asset or a hindrance in teafns."innovat_ive performance. Other
:.(ii.me'n.s.ionAs-have been nlelgl_ecte_d e_nd need‘nﬁo're res‘ea,rch.'Di_fferent fesk types
seem té }equire _differehf group brocesses for effecfive;jess and innovation, thﬁs
a dexterous t'axono.my is Ineed.ed to help organize research.:Also,-mi‘nerity'
a dissent and affective ciimates. in_groups deserve more attention. Other
dimensions are emerging as pror'nising candid'a_tes; to ex-plein fyriher ;(vhy some
teams are beﬁer than others at innovation, although much research'is needed.
‘ Reﬂexivlty as a group level self7r‘egula.ti.on process is prqbably the mostvelegant
and constructive concept in team performance theory to appear in the last fifteen
. years. Finally, the impact ef.external_ demands on group ful'nctio.ning have been,'
. until recently (for a re'view see West, 2002), absent ‘frpmlteam innovaﬁqn studies,

although recent research suggests that environmental demands interact with
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téa-m functioning to spur or disincentive' innovation |n health caré,'teams (West,
Utsch, Borril & Dawson, 2002).

So far, innovation resear;:h as estébl,ished clear but simple relationships
between constituen't factors defined to be predictors of innovation and‘l
consensualh criteria of innovative pérformance. Alfhpugh this effort aIIO\.Ned
researchers to set practical r.ecommendat_ions .to improve .téarﬁ inﬁovative
p,otenfial in real organizational contexts, from a theorétical point of view We need
to construct dynamic modéls that reéiprocally link the p-ro'cels',ses of the group to
its task and to its external environment ~(West, 2002). Very féw attémpts ~h:ave
 been méde to mddel innovative béhaviours of work teams. Excep't for'tlhe more
‘gAeneraI models of organizational innovation that intégrafe groub'chaféctefiétics _
at the mezzo level _of 'anélysis (e.g., Amabile, 1988; Wo'o_dman, SéWyer & Grifﬁn,
19.93), .and the attempts to mode! de development of innovation ideas (e.g..
Schroeder, Van de Ven, Scﬁudder,& Polley, .1989; King, 19925, onlyv iﬁree '
probosed models speciﬁcally'addreséed the integration of group factors that
promote inr‘udv_ation‘as a.group outcome. The ﬂrét proposition was a éirﬁple but
heuristic mod»el that pbrtrayed the differential effect of four group processes in the
q.uahtity and quality of innovation .broduced by Qroﬁbs (West, 1'9'90). Tﬁis- model
guided a‘considerable.numbef of studie§ on team inn.O\./a'tionl The éecond
.prop.os;ition was an attempt to cdmp-réhensively describe how variables at the
indi\)idual and orgénizafional Ievelé ihterécte’d~with-gr0up";/'a-riables to impact thé'
in__novétive o'Uthme_é"of the group. This model considered tlﬁé‘i'nflu:eﬁé‘e of

beneficial and non-beneficial dimensions on three types of innovative outcome:



-+ 118 . TEAM-LEVEL INNOVATION RESEARCH

irhplerpent, abandbn,;or neglect innovation (Agrell & Gustafson, ,1996). ‘As far as.|
know, this model was never tested, maybe due to the extensive number of
.variables involved. |
. vRecentIy,. West (2002) proposed a more elaborated- model: of group
~_innovation that also attempts to integrate vaniableé from different levels. One’
major difference from- the. previous models -is that it manages' to integrate
variables ,from the fndivid,ual and -organizational levels of.observation-into a
. .strictly group level of analysis, either by éggregaﬁng individual characteristics like
. 3 ..s_ki‘llvs.into a-groub variab[e like diversity, ‘or by .delimit_iné an or'g:anizational level
- .variable such as extérnal conditions to-the dimensions that may have a diréctl
~:.impac_t at the team level (e.g. ratio of-patienté per doctor). The 'second difference -

-is that the model specifies more complex relations-between the clusters of

. . -variables, than simple correlations, thus contributing to the complexity requisite of

- __;cir.oup innovation theory (Nijstad -& De -br_eu, 2002):-For example; it is propose

that group knowledge diversity éhould héve an.in_ve_'rted-U _relationéhip with -

- integrating group processés ‘(We_st. 2002, p.364). Thié, model has already
_ Teceived substantial empirical supbort (for a review see West, 2002).

For- the futu,re,l we ~.ne'e-d to- understand the more ‘complex. relatiqns
_between-the.integr;ating..group,processes' we.already know: For example, do all
processes have the same kind of-influence on the outputs? Do high *éorrelations ‘
‘between processes meén they influence each otht‘er or that they -share a common
. Ain.ﬂ.uence» from other variable?»'Also, we need more mbdels that-accourit for the

differential patterns of relations between group characteristics, processes, and
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outcomes for differenit task types and environmental conditioris. Finally. we need
more research. * ‘

What should change in our research about group level ‘innovation?
" ‘Anderson, De Dreu and Nijastd (2004‘) reviewed published research on
innovation in-the top-10 jourhals of or'gani'zationali'psy‘éhology_' over the'last 5
- years to.provide a snapshot of the current state-of-the-science: of innovation
‘research, and to 'suggest some innovative pathways"fo‘r future research.’

. Three issues are, in my view, paramount to the future of group mnovatlon
'.research The first one concerns cross- natlonal generallzablllty ‘One questlon
-'that must be answered is whether the effects in innovation résearch found in
. North American samples could be replicated in European and Asian contexts. A
- few studiés have hinted at the relative-influence of cultural dimensions such as
- individualism.vs. collectivism on'thé way innovation pro'c'es.ses tnfold. To further
. consolidate our undefstanding of innovation: processes -more research is needed
- across.different cultural contexts. | 7

The second'théme focuses’ on the development of team processes and
pefforma‘r_w‘cé through time. Specifically, the dynamic inter-relations between team
.processes over time (Gersick, 1988; Marks, Mathieu & Zaccaro, 2001) Timeis a
-.central factor-in team maturatlon process, ‘and effectlveness by the external
contnngencues it puts on collective task performance, as well as by the
- 'punctuation it puts on.the group process itself (for a review see Salas et al.,
2004). Future research should take into account the complex dynamic processes

that take part in the effects inputs have upon processes and outputs; the Idng-run
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dynamics -of group development; and-the cihanges in the group-composition, fask.
- goals, and context (McGrath & Argo.te, 2003).

Finally the third theme focuses on bringing more emphasis to team

" coordination and adaptation as the core of team effectiveness. One apbréach to

" understand what happens at the. members’ interaction level might be to focus on

- shared .‘cbg'n'i'.tibn.‘ That is, how shéredn'eés of mental models about task,

“techhollogy,‘team' interaction, and problems can .facilifate te"ah éoordination, and

| 'theFefdré team effectiveness (Marks, Sébella, Burke & Zaccaro, 2002; Mathieu,

.' Héffnef, Gi‘oodwin,‘ S_ala'é & Cannon-Bowers, 2000; Mohammed ;&’Dumville, 2001;

' Morélénd,. A‘fgoté & Krishnan, 1996). Sharedness of mental models Wduld give

 team members a common frarﬁework.’ which facilitates the percéption,

A inter_pr'etatioh, énd' fespohse to the environment in a cbordinated way that

' 'pro‘fnbtes effe_ctivenless. A complementary approach would be to thedrize and

"investigaté metacdgnitive and 'self-regu_latory processes at'the team level. Such

.o processes-allow teams:to become self-lbear.nvi_ng,' and adaptive (Ko.zlov-vsky, in

p.ress).' Some studies have already started to address this issue (for a review see

-~Salas et al:, 2004).
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- -‘Outline of a Process Model'of-'Team Innovation

The I_iterqtﬁre review demonstrated that_ r_e'se'arvch as be(#:fn inso_faf r_n,o?e
conce_rned:with describing whgt group factorg 'lnfluen‘cg ‘,““~°V??'°” anq less wiAlln
~ how group f_a(_:tors aﬁecf innovation. For inst‘ance,'_a haqdfql _o'f‘grqup.ippu_ts and
processés are now consensuglly_ corjsidered, to be good-pre_dictors Qf_ team
innpvation.,_ but v.ery; feyv.is knqwn about‘ .hovy. thes_e_ gqup prdceéses i'nterapt tp
t.ake'advantage of team members expertise to produce a new prgduct:..Another
;examplé- of uqexplored terfitory is the process throggh which. a tgam ;th_ri\_/‘gs' ina
,;:Qntga:xt-qf unvc‘e.rtainty, that is characteriétic ovf th’e innovation groce:s§, to
su;cées,jsfullyhachie\‘/e a‘d.esired outcome. I wil,l try'to sheq some _ij'ght_ on.the
process by which -team- mem_bers put thei!' in_dividual re'so,urc;‘gsJ to thg, ‘bg‘ar;\.e_fit of

-the team, by focusing my _analysis on the interrelations among group processes.

. Researchers have suggested that in.order to perform intellectual tasks,
groups have._‘to‘ cdllgctively process relevant and aQaiIable, information. This
research has concenfrated.on 'the complex information processing underlying
group performance of cognitive tasks, such as pfoblem solving, judgement, and
decision-méking (Hirokawa, 1990; Larson & Christensen, 1993; Laughlin,

VanderStoep & Hollingshead, 1991; Levine, Resnick & Higgins, 1993).

Information processing at the group-level can be defined as the degree to
which information, ideas, or cognitive processes are shared, and are being

shared, among the group members and how this sharing of information affects
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" both.individual- and group-leve! outcomes: The shared information can concern

the:task, characteristics of the‘group,-aspects.of group members, the pattern of
interaction within the. group, or the.context of the group (Hinsz, Tindale & Volrath,

1997)..

Sharing some forfn of knowledge seems to be a neéeesaw,‘alfhodgh not
R suf'fi'cié‘nt; condition for a ;g'roLJp to perform_ a task. Tindale and Kameda'(ZOOO)

:aréde fhat"ihings that are shared to a_greatér degree within grdups have greater

‘ihfluence on the releilant group outcomes than those things that 'are |¢'s‘s' shared.
"Mbre‘b’v"er, .:th'e degree of sharednese affects h.ow gr’Oups'rear:h 'cbnse'nsds' in
' termé‘of preference, how they use and share information, how'groun‘members
* define themselves},.which.members and aArgurnents are most influential during
' dié_cus‘sion', and how members coordinate activities-. Wh.at information is shared
i and how it is shared.amon.g'group merbers seems to affect dro’ud erfebtiveness.
‘ "S'éh'ne'ider'(ZOOO),‘su”ggested' that when individdais cdme't'o,sha’re the rnean'ing of
’ asntuation than We can'talk of the psychological life of the sitUation. He goes
further to propose that when there s sharedness'df‘_the. peychological life of
A 'drg'a'ni.zatidns; that peychologi(:al life is a nro'perty of the drg'aniuza‘tion.'

Stasser and. Trtus (1985) found that on decrsron makrng ‘tasks- groups
| drscuesron contalned malnly mformatron shared by aII members and that shared
information was more likely to be used to make a demsron than unshared
" “information — known as the common knoMedge _effe‘c.t‘-'even' when the shared
" information is incorrect of insiifficient (Gigorie & Hastie, 1996). Processing

' information at the group level i'm.p'illies'the knowledge and cognitive processes that
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group - members have in common- when _they come i,nto-a.groop..interaction
(shared),-as well as the:information and. id.eas-they;exchange (being shared)
during the process of task performance: It.is the interaction process. itself that
constitutes the means by which ideas, resources, information, norms, or
strategies are exchanged among ,grouo.members.‘ Thus, when groups have well
. developed ir'\tera_lction processes thet facilitefe sharedne‘ss‘, they are more:!ikely
to use the ‘uniq'ue knowledge fear_n_ members ha,v_e.to group _ady»antege_,,hFor ‘
vexample, _a_feyy studies have shown:that unshered,informetion become‘s( more
prevalent in g_roup.di‘scu‘ssion,o_ver.time (Larson, Foster-Fishman & Keys, 1_994),
aind_t'h.at;, assigning team members expert roles Ied to more d\iecu,s"_s_j.o_p of
unsha‘red informaj_ion (Sfe_wart &,Staeser, 1995). Another‘_area.Whe,re:sh_a_.re,'dness
eeems to be importen‘.t for group performancetis task representatior_ws, \A{here
different typee_of tasks requi.re different decision ,p._r'oc.esses.. For__insjte'noe,
Laughlin (1580) demonstrated that majority rule models under predi_oted group
perf_o’rmance in problem solving tasks when cornpa:red to"tryth wins' _rri‘odels.
Tihdale end Kamede (2000) suggeSt that whe’neve_r a shared teek »represeotation '
exists, alternatives consistent with it will be easier‘to defend - ev_en,_in,a minority
posmon and thus more likely to end up as the groups collectlve ch0|ce On the
Acontrary, the absence of a shared task representatlon will Iead the group to a

maJorlty rule decision process.
Hinsz and colleagues (1997) suggest that the share and sharing aspects
of group ,i_nformaﬁon processing are separate but interdependent. Shared

g inform_ati_on‘.refers more to the important contributions (resources, skills, ability,
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'énd‘knowledg‘e)‘ group members' bring: with. them to the group interaction-and
‘task, while the:information being shared refers to:the process invplved in.the way
. these various contributions are combined (aggregated, .pooled, or transformed) to
- produce the group-level outcomes.
Team members sharing ideas, inf'or'rnatio'n ‘and ‘knowledge in order to |
produce a néew produ'ct,' process or procedure .repreéent the core of the
“innovation process at group level. Hence Understanding how a g’roup proceéses _
“information and how thiS'piodess is affected by the grdup ‘s'tructure-"andidyn-amic
- “is.paramount to 'compren‘end‘h_ow innovation develops within’ gro,ups._When.
" ‘reviewing tiie’ literature on group-level innovation, we ‘cdn see that the
. "contribution dimension of group informa'fion processing cain be better approached
! f_rom an inputs diversity perspective — the diversity of knowiedge or experiences
" ‘members bring to the group may constitute a facilitator or an hindrance of gioup
" " innovation - while the combinaiion of dontributions feature is better und.ers'..tood
" from an integrating group processes nerspective —-divers_ity of knowledge is a
- facititator-only whdn‘ the group can bring that diversity into discussion. It is the
. combination dimension of grodp information processing thatis of maibr interest'-in
T this-disse‘rta‘tidn, and consequently the integrating group. processes that'enable it.
" Research’ have beeri thriving in identifying the factors.of group. dynamics that
-influence the inndvétiye performance of work teams, but, so far;.onlya' few
researchers have made an effort to. prdpose models of team innpvation that
account for the complex relations between group-level predictors (e.g., group'

characteristics and processes) and innovative outcomes {West, 2002).
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Accordingly, Nijstad and De Dreu:(2002) recognize that: previous:research has
" not been very effective'in pontrayiﬁg this' complexity; by focusing on the analysis
.of main effects in disregard of-interabtion and-mediation effects. They urge-us to
give more attention to interaction effects in the future as a way of deepening .our

understanding of innovative groups.

The -challenge | set myself in this‘disseArTation_is twofoid(. First, to
understand whether there is a differential influence-of sharedness: p‘ré?:esses,—
group processes. that promote ideas, information, and knowledge sharing.among
team members - on idea generation and product:or process implementation.
, -West (2002)'argues that creativity (idea generation) is likely to be most evident in
the  early stages of the innovation proéess, when teams are requ‘irAed .tq offer
ideas in response to a perceived need for innovation, while innovation
implementation-starts-only after the ideas have been thoroughly discussed;_and
selected. Therefore, it is reasonable to;ass;.lme that some group .processes.may |
have a differential impact on.those two stages. Sec;ohd, to understand. the
re|ation among group processes, namely between reflexivity and goals, and
.re,ﬂexivity‘ >and sharedness processes: Reﬂexivify :is by Hefinition the extent to
. Which team members reflect.upon group objectives and processes, :and .adapt
- them to changing circumstances (West, 1996). Therefore, its role seems to be
._ ‘more important as a _selffregulétioh mechanism than-as a difect predictor of team

innovation. PN S R -
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Creativi_ty B
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Figure 3.1. A propovsed process model of team innovation

For the.femainder of the chapter | wiII.: propose a information sharing
-model-as a rationale for.th'e_comprehens.ion of how group integrating processes
. facilitate the combination of information that group members possess-to develop

ideas and to successfully apply those- ideas for new and improved products,
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services, or ways of. working (West, 2002). | found this model useful for two
reasons: (a) it gives a distinct role to sharing in the process of group performance
of complex cognitive tasks: and (b) it presupposes that the different group

intéraction processes have differential roles in the same performance process.

Sharedness Processes

I argue in thls dlssertatron that group sharedness processes are necessary for
group level mnovatron because they allow teams to better take advantage of their
members knowledge and competences. By sharedness processes I mean those
‘ integrating group processes that facilitate the exchange of ideas, |nformat|on and
knowledge among group members in order to successfully accomplish the
group"s task..‘Goal clarity and commitment, participation, support for innovation,
and developing intragroup safety are examples of such processes. These
sharedness processes may have a direct effect on the performance of the team
by stimulating its members to brnng relevant mformatlon to the drscussmn as well

as an indirect effect through their interaction with other group processes.

One example of the 'way through which sharedness processes may
“influence team performance' is evident in the concept of transactiye memory
- (Wegner,} 1997). l‘eam..members shared experience is asvsociated with a 'team's
performance through’ the development of a system that helps members get

access to information possessed by each other. As people work together on
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. group :t_asl(_s,~they_ not. only .acquire.-more information-about. those tasks
themselves, but also discover: whatever relevant information other group
members possess.: When -these- two- kinds..of- information are combined, a .

trapsactive memory.:system becomes available for use by-the.group. Such a

. -system combines the knowledge possessed by particular group members with a

.shared -awareness of who knows what (Moreland, Argote & Krishnan, 1996). So
. when group; members need information they don’t have they can turn to another
_ group members for help.- Transactive _memory _systerns sh,oul‘_d.-be helpful,
. -particularly in groups that perform complex. knowledge, intensive tasks such as |
the;ones involved' in innovation, by providing. access to more information-than
-_any particular memb_er could bring to ‘the group. Therefore, the more time team |
members-spend working together at similar or related tasks, the .more likely .it is
the team develops a.transactive memory system, which in turn will facilitate
_'_‘“group performance (Moreland et al., 1996). Several studies, with problem-solving _
} groups suggest that groups Iearn to make better use of their members
knowledge over trme (Watson Kumar & Mrchaelsen 1993 Watson Mlchaelsen
. & Sharp 1991) On the other srde these collectrve memory systems may be
. serrously mterrupted when knowledgeable members Ieave the team Studres with
. mme crews support the idea that turnover may drsrupt these |nformat|on sharrng
, ‘4:sy.stems,,_,thus__af'fecting the teams.performance‘anct members .well-berng
(Goodman & Garber, 1988; Goodman & Leyden, 1991).
. At'the team,level,. setting clear objectives has ,been‘ considered an

- important. determinant-of -the .task performance of teams (O’Leary-Kelly,
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Martocchio & Frink, 1994). Clear goals are: likely to-result in-higher effectiveness
because teams are provided with clear direc_tions and therefore-are better able to
determine appropriate ‘proée’dureS’, allocate tasks, and focus their- effort on
getting the job done. Setting clear goals is of pariicu‘la'r importance for teams with
innovative tasks, because goal setting works. to reduce qncertainty éb()ut the
qualities of the expected output. In the innovation context, several sfudies. with
project teams- showed that clarity-of objectives waé amon'é'the ‘major factors
_influehcing innovative performance. Some of the’ st_udies demonstrated that
..clarity of objectives (Hirst & Mann, 2604; Marshall & Lowther, 1997;- Pinto &
- Prescott, 1987) was one of the most important factor différe‘ntiatihgSUCCes}sful
and unsuccessful teéms'in producing innpvétions. Conversely, Thamain' and-

Wilemon (1987) found that the‘most-significaht barrier to- innovation in

[

‘-engineering-teams was unclear objectives.

. Commitment t6 group'objective's is also neceSsaFy, for it enco'uragég téam
members to put their maximum éffort to de\(elob étrétégjiés to attain these goals
(‘ALocke, Shaw & Latham, 1981)."|r'1 innovation teams, goél cofnhitﬁwéﬁt is even
mdre dé'trilment‘al to sucdess, because team members need t-b.per.si's;'t.’égéinst
error and failure in the discovery brocéss, and against or'ganizatio.riéltA'resist'énce
(\'Nest’, 2002). At Ieas;f one é’tudy with R&D teams found the impbrtéhce of goals
for team members t6 be a key factor for project S/'UCCéSIS (Taylof, Sny'der, Danke
& Kuether, 1995). Moré recent studies includéd measures 6f bot_h ciakiiy' and
commitment to team goals in- predicting innovative performance. For exémple,

studies with different teams in-a-hospital context provided-unambiguous: support
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- for the-association between goal clarity-and commitment,-and high levels of team
innovation (Borril:et-al:; 2000; West & Anderson, 1996). -
* For team members to ‘contribute to the' successful achievement of gaals,
" théy have to believe that the goals are realistically attainable. Through the
+ “sharedeness processes team members ¢an cooperatively operationaiize ‘the
""{eamn ‘goals and' thus 'gain confidence in the team ability to accomplish the
" established objectives. Fuithérmore, high levels of sharedness also imply’ that
‘téam members are on the same wavelength with each other and are more likely
" to trust other team members’ assessments regarding the attainability and realism
" of their goals, thus enha'ncihg the probability efsuccessfully achieving s‘etigoals.
Part|C|pat|o.n encompasses two: distinct but mterrelated processes, WhICh
are opee &scussnon and influence in decnsmn maklng Open dlscussmn refers to
whether there is frequent free and comprehensnve dlscussmn of ldeas amongst
'"'tea'm'memb‘ers; ‘and” whether mdnvnduals’ perceive ‘they are ‘welcomed to
" Contribiite information, knowledge ahd opinions to team discqssion's'." The more
- information team ‘memb'ers bring to the 'group, the more knowledge is available
"':fd;"ih'e team tb de\')elbp neW‘ ideas ‘and to produce high quality solutions. Hence,
" the existence of processes tﬁai’stimylate team r.nem'tie_rs to'share information are
" parafount to the development of ideas with greater likelihood of being
‘" implemerited: ‘In'ad;di'tien,'-the more frequent and openly team members'interact,
" “thé moré ‘opporunities they Have tointegrate diverse perspectives, generate
feedback and therefore making better décisions. Tjosvold (1985) argues that

" because pedple uiderstand opposing ideas and information; they are ablte_‘to see
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the limitations in their views and iﬁcof'porate other arguments.’ Ideally;  team
" members combine the beét-ideasian'd most reliable information tq make é=‘high
quality decision. Moreover, sharing information among individual‘s.with different
perspectives will foster the emergénce'of more and differént solutions. Several
_studies with brainstorming groups suggest that open discussfon can-Iead to high
levels of creativity, given team members are provided with .high.cqmparison
~.standards (social comparison processes may motiva<te .ind.iv,iduals to perform at
high .or,llow levels. ~d‘epending on :_t_he comparison sta_ndard) and. individual
‘feedbac_k, (Paulus et al, 1996 2002). In addition,. fqnqtipnal,intera;tion theory
.(Hirokawa, 1990) argues that, the more a declisiorjv-m_aking task,.rgqujres;.‘,the
- exchange of information among its members and réquires the membefé to
coIIec-ti;/er process iﬁfdrmation_, the more importaht commﬁnication is for the

group to succeed at the task.

Another facet _of participation that may facilitate the sharing of information,
_ideas and opinioné is the amount of_influence .teém membgrs have in decision-
making. 'Inﬂuence in decision-making refers to whether‘_the cAc_mtribution. of IaII
members are discussed, respected and t'ak_en into account ir__j the team decjsion
- process. The implementation component of the i'nr_lqvation process, redqires team
members to eﬁvavluate the ideas generated an,d_ be_iﬁg generated py éacﬁ other, as
well as knowledge and new ideas on how to tran;form the origipal ideas in‘new
. products or processes. Thus, due to_time, budget, and,'management pressure,
.idea implementation tends to impose higher dem_ands,ﬁp,on team members in

terms of investment, resistance to.frustration and persistence. When team
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--members-have some degree of influence in decision-making they are more
- motivated to invest in the outcoﬁwes of those decisions, taking their efforfs farther
- .and reducing their resistance to introduce changesf- Influence in-decision-making
may-be seen as the- motivational force that stimulates group ‘meémbers to share
their ideas and knowledge, as a way of ensuring ihéisuccess of the innovations
- they are attempting to introduce. - The poéitive relationship between participation'
and innovation as been empirically established in séveral studies (Burningham &

West, 1995 De.Dreu & West, 2001, Keler, 1994).
Support for in‘h‘oVation is"aﬁdthér group process that facilitatés the sharing
',-jof‘ id‘easand opinions. Withi‘h groups,’ ihdiViduaI; may perceive-'an'imrﬁediate,
'-"pay'bff from attempting to introduce some kind of innovation, from the support
‘they'get from other members. This support'rﬁay include vérbal'ehcouragerhents_
- a'nd\'pra'ctical"hélp ffom co-workers in’ develo"éirig hew'ideas. Hence, support for
=-innovati6n may be operationalized as--the'expecta;tio'n; approval, and practical
....support of. attempts™to introduce new and improved ways of doin.g,thir)gsin the
| work .en‘vi:ronmentJ(West, 2002)‘ The expectations that individuals may hbld
-.:':'about:éach other's role within the team can influence team members to-look for
- opportunities and constrains in their work: and environment aﬁd can also he!p |
. team:members tobrea’kout of habitual- routines, iwl.’ui'c'h' is essential for creativ.ity
‘and innovation to-occur (Drazin et al.; 1999). Concurrently, the:approval of one}'
P .memberisuggestio‘r_\s aﬁd opinions by the other members is a.strong stimulant for
* that. member to-contintie prépcﬁsing new ideas, as well 'as.di'scus'sing the ideas

introduced by -other-members. Thus, when-creative thinking ‘is eipecte’d' and
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-approved within the team, members feel-more_encouraged:to share' their-ideas
‘with the other members, regardless of how different fhey are from others-ideas.
As with participation, v.er,bal support for.innovation can directly. influehce.the team
.innovative »out¢o_n'_yes by encouraging: members - to -bring radical ideas .into
discussion, and’ also.can influence team goals clarity..and commitment by
- stimulating members to openly contribute to their defnmon (Pearce & Ensley,

£ 2004).

The practical dimension-of support for innovation ‘seems to-be-of Tost
importance for the: implementation of ideas. -Practical ~support includes
- .. interpersonal cooperation in the develophwent and ap.pli’éation of ideas:, -as'well as
the provision of time and other resources by group members I(West,j 1990). By
proVidin_gj helb and resources to each other, members increase the likelihood of
- being successful in developing hew p'roducts, 6r introduciAng new ways of doing
-the work. The \a‘rgume‘nt b'ehind' fhis- assoc‘iationAis.t_hat two.head_é, and.often two
arms, are better than one..That is to say that the advantage of having merﬁbers
with diverse knowledge and competences can‘o'nl'y be put to the team’s service if
individuals effectively Qodperate with: each Sth:ervto solve the problems., This
suggests.‘tha_t'v.erbalusuppdrt through ex’pectétions ah_d approval,.encqurageé
team members to-genérate~; ideas and share th'e_m,w_ith,in the:group, while |
. p,ra_c.f(icalvs._upport is;necessary to-make those ideas work ;(Car_tef_ & West,. 1998;
| West & Anderson, 1996). Finally,- another consequence of the practical support
-for mnovatlon in a team, is. that gives team member the opportunity to.exchange

_ mformatlon knowledge,. and ideas, thus contnbutlng to-an mcreased Ievel of
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_sharedness within the team. -

P ~Ir"1_tragroup"safety refers-to fhe sense ‘of -psyéholégicél_'~sa'fety group
" members feel in'the‘bres‘e'hc'e of their fellow group members and specially during
. ‘group interactions: it includes the concepts of safety climate, and group affective
'-""torv_mef (Westl 2002, pp. 374). Team psychological safety describes the ekfeht team
'mémb'érs peiceive an interpersonal climate of trust and support, and therefore do
“not feel -threaten when exposing- their id'é'as-o"r disagreeing ‘with other team
- ‘members opinions. West:(1990) suggested that this safety climate might have a

-facilitating effect'-oﬁ the innovation process by allowing team members to-také

Tisks and‘éoméA‘forward- with-more radical ideas and o’pini'ons; Edmondson and
cblleagues suggested that-a safety-climaté is associated w’i‘th innovation because
‘f~it-h'elp's'-p'r’omote a learning 'environmerﬁ where team members iearn about the
- icauses df their'?elrrorS' and devise innovations to b'revent' future errors |
-(’Ed‘mohdso‘n,' 1996); ‘and- .a'lso"_becausve a safety climate encourlage's new

behaviours and promotes reflective practices (EdmpndSon et-al., 2001). |
- .7+ . The affective dimension of safety refers té consistent affective reactions
“ within"a group. Ge'or’ge'(1'990)-vi argues that if members of a team feel energetic
-~ and’ comfartable, then' the team ifself can’be considered €nergetic and
* - comfortable 'aé.w'ell. She argués further that because similar people with similar
~affective kéa'ctiﬁrﬂs ‘were expetted to be found within' work gro"ups,_- it was
" hypothesized that they would behave in similar ways. Kelly and Barsade (in
- press) suggest that individual level affects combine to form the affective

" Gomposition of the group. This group level-affect develops as group members
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share their affective experiences. Affective sharing, in-turn, may: occur tHrough
processes of emotional contagion, behavioral'entrainﬁent,- affect-modeling, or
-through a. mofe conscious process of affective impressions ‘man‘agement.- More
recehtly, -George and Zhou (2001) tried to shed some light: on the potential

. relationship - between g‘roup affective . roood rand- innovation:_ Hence; they
suggested that positive moods tend to-be associated .with people-being more
confident in their efforts to date because their positive feelings serve as a-cue or
signal.that everythlng is going well. On the .contrary, negatlve moods.- sugnal that -
‘th,e status quo is problematic and that additional ef‘fort needs to be exerted to

_'Acome up with new.and.useful ideas. Consequently, under these conditions,.

. negatlve moods may be positively: assoc:ated W|th creatmty because mdmduals

in. negative moods are-exerting more.effort and.trying harder to. come. up with
truly new and. useful ideas. Conversely, po_siitive"rr]o.ods _may,be negatively |
associated with creativity because individuale in positive moods are.confident in

their ongoing efforts and do not feel the. need to try. harder. .

Alth‘odg'h. the process by which positive and negative tone affects creative
_behevio_rs begins to.be acknowledged, ..I would .like to- focus more. on. 'the-
contribote that. a group affective tone rﬁight.have on the sharing. p'rooess..Two
distinct 'p.roces_ses ‘may lead team members to -share information, .ideas, and
.. knowledge. One process refers to the direct influence.of mood on individual
.beha_vior.. It seems that, duriog interactions, individuals with a posi,tive-..mood are
more willing to coopefate .fhan in_dividualns with a negat@ve mood. Tlhompson,.

~Nadler and Kim (1999). maintain_.that, when, planhing negotiation 'strate_g'ies,
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-positive-affect ‘individuals predict-using more cooperative strategies than do
' negative-affect individuals, while negative-affect individuals intend to be more
' c'o'mp'etiti\)e“than .positive-affect. ‘individuals. . ‘Additionally - positive-,'affec"t
individuals when:involved in a negotiation tend tp overestimate the likelihood-that
: 'the=other-negotiatofs ‘will be cooperative, and. rate themselves as more,trﬁsting,
th’u;c. leading to a more cooperative orientation:- The:second. process relates more
directly to the unique contripufion every member brings to the team: Apparently,
a positivé mood fosters individuals to exchange more informatidn. Carnevale and
Isen (1986) found that positive-affect individuals involved in a negotiation
prbﬁ;oée mére'alternétives‘, make mére réq.uests for their opponent’s reaétion to
offérs, and propose more trade-offs than individuals with a neutral mood.
Additionally, individuals with a positive affect engage in more information
ekEh‘ange and show beﬁer re'cogrjition of integrative solutions than- th.ose in a
negative mood. -

When we think of the innovation process as a continuous riegotiatio'n of
ideas, opinions and suggestions, it is easier. to understand that the mdre
members in a team are in & 'poéithe .mo'od,’ generally described by feelings of
enthusiasm, optimism, calm, énd comfort, the more individuals aré engaged in
" coopération, in trading ‘op‘inion‘é,- ideas and'knowled'ge,land therefore the ‘highér
‘i -the level of sharednéss‘ in the team (Kelly & Barsade; in press): In. two
laboratory studies,” Barsade (2000) found that-emqtionai contagion 'obcurred
"between members ofé group, _andAthat.this contagion influenced the group’s

.. processes,-with contagion of positive’emotions leading to.improved cooperation,
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decreased. conflict and increased-perception.of task-performance. -Thé' expected
increase in group sharedness promoted by the positive: afféctive tone of the
- group would lead alrso to an increase in the:innovative performance of the-team. .
.Hence, -the "empirically supported- association between: positive affect and
_creat.ivé' problem solving- i individuals :could find its expression_.at group-level

through the described sharedness proceés.

Consistent with these findings, the following hypothesis aré proposed:

H1a: Sharedness processes, namely group goals, participation, support for

_'innovation,' and intragroup safety, will be positively associated with team’s

CTa
.

creativity.

H1b: Sharedness. processes, namely group goals, partﬂiqipationi, support for
“innovation, and intragroup safety, will be positively associateq, with team'’s

innovation implementation.

Teafn, Reflevaity as-a Team Regulatory Process.

The extent to which group .'members.collectively reﬂect upon ,:thei.group'é
objectives, task strategies! and internal. processes, and adapt.to-current-and
anficipated 'endb'genbus-or ltlenv,iron‘mental circumstances,’ is named-groﬁp
-reflexi,vity {West, 1996).. A -reﬂéxive gféup is- one’in which tea.m .members

‘continually assess and negotiate their representations of team task and process.
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- Teams cope with the uncertainty of an innovation process by being able to
change their path'during the prbcess; The adaptation to changing circumstance
: implies the team ability. to pfomote- changes-in team objectives, strategies,-and
processes, By means of reflection, planning, and action. By cqnstantly monitoring
. and. evaluating the fit: between actual and desired outcomes, goal attainability -
- and their interaction processes, teams .can anticipalte-anddetect-likely deviations .

-from the desired path. Also, teams that c_an.deve-l_op‘ hiéhiy detail implementation

.plans._that.include potential préblems and of short as well as long range focus are
- .more likely to effectively implement»inhovations than teams with vague planning
- -(Gollwitzer, -1996). Finally, monitoring and planning éan only be effective in
- innovation implementation only if thé t_eanﬁ is capable of exhibiting actions aimed
--at changing the goa‘ls‘, the strategiés; the p'rocess.es and even the environment of
- the'team _(West,'2002). Hence, drawing én Carver and Scheier’s concept of self-
- regulation (1998), reflexivity can be -conceived as a team self-'regulat;nry
+- mechanism, in the sense that it- ‘monitors discrepancies b_etween‘ current
. perfofmance énd goal states and activates action;s. to réduﬁé the diécrepahcy. A .
-.few_studies have s‘u_ggeste.d the,direct inﬂ,uénce‘of reflexivity-on team innovation
. (Carter & ‘W-est, 1998; Gevérs, Van Eerde & Rutte, 2001; Hirst & Mann, 2004: '
Schippers, Den Hartog. & Koopman, 2003), but none haé considered the self-A
-regulatory role of reﬂexiiity. For ins.tance, ‘Dunbar (1996) found that scientific
breakthroughs tended to occur when groups reflected upon the pofential,causes
of unexpected -or incon‘siétentl results, thus questioning. theories,  proposing

- alternative. and novel hypothesis, and modify approaches to research problems.
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Moreover, reflection tehded to be more. effective when done by teams, in
comparison ‘with' individual reflection. Although thes‘e:ﬂndin’g:‘-illuétrate‘th'e role
reflexivity may ‘have in the regulation of team:processes, no consistent model has
framed team reflexivity as a regﬁla'tory'mechanis‘m. '

- Reflexivity-can-regulate team processés’via thp’omplgmehtary 'pat-hw‘ays:‘
Qne way- would be the dife'ct monitoring of the discrepancy befween'desired .
goals 'and' actual performance and likély correction through. changes of task
: stratégi_es, implementétion plans, and énvironment conditions. Other way, ‘would
‘encompass the diréct effect of reflection on the-group processes, which may lead
t'o"ac':tive’ly‘ chahging those processes, for example increasing participation
opportunities, as well as the indiréct effect that coilective reflection might haQé on
the sharing of task represe’ntaiidns and the improvement of‘trans'aciivé_'memory
systems. Accordin‘g to West '(1996), reflexive teams have a-more comprehensivé
- and shared cognitive ‘representation of their work that enabl'é's them to be 'more
- adaptive to and more effective in the exécution of their.tasks, especially when
operating-in uncertain and dynamic circumstances, - | |

So faf, no field rese’arc.h -as- addressed that hyp_ofhesis, ‘but at least one
Iaborato.ry study‘provides support to the idea that r'eﬁexivity-is ateam self-
regulatory mechanism. In festing é'mpltible goal, multilevel model Ac'>f feedback on
the-regulaﬁon'of‘.individual and team performance, DeShon, Kozlowéki, Schmidt,
Miiner and Wiechmanin (in press) found that some regulatory proces‘ses may
indeed influence how teams set and change their goals, whetﬁer tearﬁmémbers

are more-'or less' committed to-the team goals, and team performance. For
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example. they found that feedback was shown to be a potent lever that.
|anuenced the aIIocation of resources among multiple goals Specrfically,
feedback affected team go'al commltment such that teams receivmg team-level
feedback_‘were more.commltted to the team gﬁoals' than_teams receiving only
ind.ivid_ual;level .feedbaci(._ The regulatory .infiuence of team fe_edback _is: even
more evident in the t;nding that team embers who received no team-level
' feedback could not effectively calibrate team IeveI goals and as a result tended.,
to set more unrealistic team IeveI goals Moreover their results suggested that
feed_back :_rnoder_ated jt'he relations_hip be_tween_'cert_ain te_am characteristics (e:g.,,_
mastery orientation) and ‘comm‘itme‘nt to team goalls,.such that‘this relationship
wa_s.strong'er in teams receiving'team;feedback than teams receiving inﬂdivid’ual
feed'back. Finally, the inﬂuence of feedback.as a regulator of team action is
maﬂnitest .in the finding that teams who__received_ only team-level feedbaclf were
mor_e Iikeiy_to focus on team performance, _wh.ich resulted in the highest team
performance | | | - | |
Another process 31milar to reflexivity that played a regulatory role at team
level was team strategy and team-focused effort. DeShoﬁn et al., (in press) found
_that teams that used more team strategies, defined as the extent to which teams
ac_tively d_is‘cossed‘»andformed tasg;relevant 'stra‘_te.gi'e_s for _accomplishing its’
goals, had the_high_est levels of team.-ori'ented'_'perflorma'nce..'In' a.simila-r _vein,
teams that invested more effort. i.nto team;oriented tasks‘.aiso had the highest

levels of team performance.

These findings suggest that researching the role regulatory processes
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may play in the dynamics of work teams and how they r_'ni‘ght affect bérforrﬁan'c'é'
is necessary. As DeShon and .col‘leagu'es (in préssj point out ‘regu‘la'tory
processes may be even more irﬁporfaﬁt in tasks that necessitate teams to dévote
effort to achieving individual respc;nsibilities: but also rec}uires team members to
coordinate and wo?k cooperatively to deal with problems that cannot be resol-ved
without collective _éfforf. Thes;e'task charécferiétics are tybicai of innovation
teams, where members are required tofgive- a unique confribufio'r{, eit.h‘er' by bring’
~new knowledge or éssumihg individual responsibilities, as wéll as io c'oord:ir:\at'é
efforts in order to share iﬁformation, ideas,:and task fepfesentafidn; with other
team membérs[thdé engaging in a complex intérplay' between 'ind'i'v\ic‘iﬁél'éhd
téam';choic‘:és.‘ Consistent with these ideas, the foIIoWing -.hybofhééi's“ are
proposéd: ' | |

H2a: There is an interaction between team reﬂékivity and clarity of and
commitment to teamn goais _su‘ch that ,tééms h_iéh on refléxivity that have hngh g'oélu'
clarity and commitment' will be more creativé than teams with clear goél_s and IO\& '

reﬂéxivity.

" ‘H2b: There is an interaction between team reflexivity and 'c'la'rity of and
commitment to team goals such that teams high on reflexivity that have high. goal
clarity and commitment will be better at implementing innovation than téams with'

clear goals and low reflexivity.
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H3a There lS an mteraction between team reﬂexwity and partrcrpation .

such that teams high on reﬂexrvrty with high Ievels of partimpation erI be more

“creative than teams wrt_h high part‘icipat_ion‘and low reflexivity. -

H3b:.There is an interaction between team reﬂexivity and participation .
such that teams high. on reflexivity with high levels of participation will be better at -

im‘plementing inn_ovation‘f than teams with high participation and low reflexivity.

H4a There is an interaction between team reerxrv1ty and support for
mnovation such that teams high on reflexrwty wrth high Ievels of support for

innovation will bejmore creative than teams with high support for mnOvation.and

- low reflexivity.

_ H4b: There is an interaction between team reﬂexivity and support for
innovation such that teams high on reflexivity with high levels of support for
innovation will be better at implementing innovation than teams with high support

for innovation and low reflexivity.

H5a There is an mteraction between team reﬂexrvrty and intragroup safety
such that teams high on reﬂexrvrty wrth high levels of intragroup safety w1ll be

. more creative than teams with high mtragroup safety and Iow reflexiwty
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' H5b There is an interaction between team reﬂexrvrty and mtragroup safety
such that teams high on reflexrv1ty with high Ievels of mtragroup safety will be

* better at implementlng innovation than teams with high intragroup safety and low

reflexivity.

Chapter Summary

This chapter reviewed the literature 'that relates to'the study of. teamyvorlt
innovation. Based on an input-process-output research was presented that Ilnked.
tem characterlsttcs and processes to mnovatlon outcomes in work contexts '
Frndlngs of prewous studies were discussed contrlbutmg to the development of
the present study.' Next, a model of ‘tea.m innovation vyas outlined. Based Ao"n’ the'
preyious literature review of team_-leyel innovation research, it was proposed that
sharedness processes represented by clarity of and commitment to team goals
partlupatlon support for mnovat:on and :ntragroup safety, are essentlal
processes for teams to generate ideas and solutlons and to |mplement the;
resulttng innovations. It was also propose that these processes are regulated byb
the-team- abll:ty to reflect upon its goals, strategles performance and adapt them:
“to changlng crrcumstances Several hypotheses were advanced to explaln the
mechanlsms underlymg the relatlonshrp between the referred processes and
team performance In the followmg chapters the measures used to operatlonallze

the varlables are specified, and the model is tested on a sample of research and

development teams.



CHAPTER 4

METHOD

Chapter Outline -

Chapter 4 comprises' five sections, presenting a description of the sample,
measures and design‘ used to test the model of team innovation, aé well .as
. the psychometric properties of the measurés used to op'era'tionalize and test
the same. model. Section 1 describés the procedurés used to recfuit the
participating organizations and t6 select the-v study sample. The section also
includes a description of the sample in terhs of its size and demographics,
as well as the types of R&D projects suNeyed. Section 3 describes the
measures comprised in the q'ues'tionnéire. and its reliability. The measures
used to assess thé model of team innovation were adapted from existing '
measures wi'th a pre—deﬁnedAstructure. -Each on the factors was made up of
one or more scales, which contalned sets of questionnaire items. Some of
“the factors although mdependent were adapted from the same inventory,
WhICh presumed them to be highly correlated. Therefore, confirmatory factor
analyses were conducted to validate the sAtructure of the four->facto'r_
m.easurement model. Section ‘4 tésts the factor structure of the processes
model, highlighting the convergent and discriminant validity of the scales. The

last section describes. the design, drawing attention to its cross-sectional
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character and briefly outlining a few methodological concerns associated with

composition models.

RecruitmentA

The resqarch- sample was drawn from two large R&D_organizatigng based in
Portugal: _In_sti_tuto-NaéibnaI de Engenharia, Tecnologia e Inovagao (INETI),
and, Instituto. Gulbenkian de Ciéncia. (IGC). These organizations were selected

due to R&D being their main activity.

. 21GC:was-founded:and it |s suppqrted by a private foundation to carry on
biomedical.reseafch and education. The Institute'é scientific in{e'rests are
focused o-n'the genetic basis of developmenf andAévolution of complex
systems, and on .the genetics of complex human diseases. INETI is a
research, demonstrati‘ori and technological development ‘organization,
integrated~within' the Minisfry of the Economy, whose vocation is t.04 strengthen
the potential of innovation and quality in the bﬁsiness community and ‘the

national technological system, .in order to foster knowledge towards

sustainable economic growth.
* -+ IGC is a medium size institute organized in 36 groups encompassing a
diversity of research areas from evolutionary genetics to neural development,

from’malaria to inflammation, or from virus pathalogy fo plant d'evel‘opmen't.
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IGC operates as a "host ihétitutidﬁ"; 6ﬁérihg éi(;:elleﬁ_t faci‘llitie; énd services to
foreign and Portuguese research groups or individual scienfiéts, inv.b;rti;:llla'r
to young post-doctoral fellows who are expected to develop-their projects and )
form their groups n comr)le_te autonum&. The institutc aloo offere vpost-'

graduate training in biomedicine.

INET! is a large insiitﬁte organized in 14 units -wit.h' areas of expertise
ranging from bioteqhnolog.y_, ahd chemistry td -energy, and aero-spatiai
activities. The institute main gctiv'ities include -technological R&D; direct
'suppo& to the~~'go<1érnrﬁent in the areas of int'ernati_o‘nél repreéentatioh,:
regulatory activity of ,metrology., stand'ard.izatio'n”and‘ celrtiﬁcation., _ahd"polic’yﬂ-‘-
making; services and contracts to private and public organizations.’
Considerable differences- were observed within-and ‘between the -two
institutes. Research groups in .IGC_are very similaf in size, composition. (age,-.
sex and education), and organization, while in INETI-the 'units:wére differ_ent in:
size, composition (age, seX, education, énd proportion .of technicians to -

scientists), and organization.
Selection Procedures

Research entry to these two organizations was obtained by approachéAs. made
to the Director, in the case of IGC, and to the Chéirma_n. of the Board, in. the
case of INETI. After obtaining the agreement of the top management, .each

unit manager was personally approached, by e-mail or telephone, and
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acknowledgedof_ the study p”urpose and methodology. To those who agreed
to partlcupate |n the ﬁrst place an mterwew was conducted m order to get
better understand the work organlzatlon andl the main actlvmes of the,,
'department In INETI, where the departments [ncluded more then one team a
second interview was conducted with each team Ieader in order to explaln the
purpose of the study and get their agreement to part|c1pate The. next step was |
to schedule a meetmg w1th team members In most cases, I was invited to'
jom one of the team’s regular meetlngs in order to explaln the study‘s goals
and methodology, and to answer questlons about members |dent|fcat|on-
' and who wouId get access to the data. In a few cases, an extraordlnary |

- meetlng was scheduled by team Ieaders to present the study to team

members

Team member selection/inclusion

The ,determination of team membersh‘i_p was not always straightforward. In a
~number of cases, individuals were formally part of certain team but had been
working with another team for-more-than one-year. In a few other. cases,
individuals were-members of a certain team but had.projects of _their own.
which did not share with the team. To. help-determine team me,mber,ship;
team members were asked ‘tolist the last three projects they ‘hadworked or
were.still worlkin'gnon.“.b\lso, tearn.leaders were asked to confirm whet‘he_r each

member was really involved in. the team's projects and therefore s_hould be
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considered an active rnember of Ath'at .tea‘m. Another criterion for i‘nc‘l‘usion was _
that team members‘had:peen working in the team for at least si'x months.
That was considered by team eaders the‘rn.inir‘nun;. amount of time
necessary for team member sociahzatior\. -

The process of recrui_tment of teams. into the. study required a
consider‘able amount of time and etfor_t In the first place, every unit in both :
organ.izations was invited-to participate in the study. A numper of uni‘ts‘
decllned to partlcrpate |mmed|ately after the. first approach others wrthdraw
after the interview, and a few other drop out after belng grven the
: questlonnalres Since partlcrpatlon was dependent’ solely on team members‘.

will,: the final sample depended more on the researcher persuasmn skrIIs

“than on anything else.

‘Sample Demographics

The-final sample was comprised of 50 teams, with a total of 239 R&D
employees (including 189 team members "and 50 team Ie'ader's). In addition,

7 department managers from INETI were surveyed.’
"The foII'o‘WI‘ng description of sarnple demographics starts with 'the
organlzatlonal structure and moves to team composrtlon It concludes W|th a

descrlptlon of project attributes.
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Organizational Structure

The two |nst|tutes v.v‘e.r.e' organrzed in drfferent ways "INET! has R&D
departments which do ba3|c and applred research and act as service
provrders or knowledge resources for manufacturing companres Each
department was ran by a research manager, usually a ‘senior screntrst and
included several teams.- Each team had a team leader. Resear.ch r_nana_gers_
supervised'from one-to ten team leaders. The departments suryeyed lncluded
biotechnology, energy engineering and enviro‘nmen'tal control, electronics;
renewable energy, chemical'industry technologies, laboratory cf industrial
mlcroblology, training ‘management and- englneermg and technical
mformatron for industry. The IGC is structured around research groups that -
constitute a single team each, managed by a senior ~scientist. Group
_managers_reported tothe Institute director who is also a senior scientist._, The
IGC's scientific interests are centered on the genetic basis of,development
and evolutlon of complex systems privileging organrsm -centred approaches
and usrng experlmental models that mclude plants, yeast flies, frogs and
,mrce whnle workrng on the genetlcs of complex human diseases as well The
teams surveyed for thls study |ncluded extra cellular matrlx genetlc
pldemlology,‘hematoporesrs mflammatlon lymphocyte physnology malarra
cell brology, mltoses morphogenesns neoangrogenesrs neural crest
organogene5|s plant development populatuon genettcs ' stress &
. ytoskeleton stress & transcnptlon theoretrcal epldemnology, theoretrcal

AR

4|mmunology, viral pathogenesrs yeast stress
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Table 4.1. R&D classification of project teams.

% of
Type of R&D . Teams
1. Basrc Research R&D that creates broad- based new. ' 36
knowledge - A
2. Applied Research: R&D that creates new knowledge for - 16
application to a particular problem L
3. Development R&D that produces new: products/processes on.. . .- 6:. )
~ the basis of exrstrng knowledge
4. Technical Services: R&D that i improves or modlﬁes exrstrng o 16 L
products or processes o
5. Combination of different types of R&D - T

Teams .

The medlan team size was flve people (standard devratron.2.42) The»
minimum tea'm sxze was 3 people whrle the maximum was 11 people

Teams were classnfled by team Ieaders and 'managerslconcernrng the.lr
Ipredomrnant type of R&D actrv:ty, based on the classrfrcatron system
proposed by Katz & Tushman (1979) Brief descrrptors. of each category and
the percentage of teams in each are dlsplayed in Table 4 1 The majorrty of
teams that partlcrpated in the study were predomlnantly engaged in basm

(36%) or applred researoh (38%). Most of the teams engaged' in apphed
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research were also implicated in development (22%). A ﬁfth (20%) of the.

sample included teams working in technical services, and -small amount of

teams (6%) were exclu_sively involved with the.production of new processes. .. .

Team Member Demographics

.Edi;#at"ion Ieygl. All the 239 res’po'ndenfts provided the following information .
ab“out~ede_Jcavt§<_)‘n levels. Six percent of staff h"ad ﬂnis;hed sec;ondary».:schoo-l (12
yeérs), and received complementary technical training._Sixty nine percent of |
staff held an: undergraduate degrée.in Science (usually 5 yearé). Seven
percent of ;staff held a masters degree. Eighteen percent of respondents held
doctoral "ciuélyificat‘ions. in brief, a consideraI;JIe proportibn of the R&D
erhployees 'had'atta'ined high Iévels of education. The vast majority of the
: sé'mple .'ha‘d. a&end_ed, university, with a quarter of the sam’pl.e holdiﬁg a post-'
graduate degree. The b’erl(:entage of é’rﬁployeesl who held doctoral
qualifications is lower than those in other countries viz éér}ﬁany (3é.(')°’:/o)'_'ah:c:i

the USA (38.7%} (Imano, 1995), and Australia (28%) (Hirst, 2001)..

Training. Partichip’ahtsl in the study covered a range:of different disciplines. The
following' discipline distribution was found: 39% of the sample had a life

scierices background, 31% of the Sérhplé had a chemistry background, 9% of
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the sample had an engineering bac_kground, 6% .of the eample had a physioe
background,AS% of the samole had a earth sciences background. é%. of the
sample had a pharmaceutical sciences background, 1% of the.s'amolel were’

* from mathematics, and 6%’ represent‘ed misrrllaneniis ArRAS nf ter‘.hnir.r—zlj

expertise.

Gender. The sample had aimost twice as women as men. Sixty six percent of
t_he team members were women: .Almost half of the team,s have more than
75% of women in their composition. Twelve te-ams were comboeed—
.exchlusively of women, while on‘ly three teams were composed exclusively of

men.

Tenure on the team. On average team members worked in thetr teams for
~ more than f've years. Seventeen percent of the part:crpants worked in_ their
teams for Iess than o_ne_year.' Approximately thirty five percent ofA'_the_
partioipants worked. in their teams for more than ten years. Nine rnembers'

had worked in the same team for twenty years (4%).

'Experlence .m R&D teams. On average, participants had over eight years of
' -work expenence in R&D teams Forty percent of the partrcrpants had been
worklng in R&D teams for more than eight years. Nineteen team members
had more than twenty years of R&D teamwork experience (8%) Ten percent of

the partrc:pants had worked in R&D teams for less than one year
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- The Measurement Model
The tearn processes measures and the innovative pédorrﬁance‘ measures .
are anaiyied and discussed in g.;rea'ie'r detail in’ this section. All the aﬁalysis
~ were based on a sample of 239 b'partic'ipanté, which included p-rofe's'siona'isf
from research' and development teams in a medium size private research

ins’titutef(lGC)', ‘and’ research.-and d'evelo'pment teams in a large public

research institute (INETI).

~ Team Process Measures

. !

Sharedness processes. The measures of sharedness’in.c'lud'ed écale_s for
éssessing the group- processes that facilitated the sharing of information,
goals', -and. representations of the-tearri, task or context: group goals,

participation, support for innovat_i"on, and developing intragroup safety.

The group goals, partici.patiori,' and support for innovation §cales were
déveloped by Anderson & West (1994) and h.ave been described in’ detéil,
along with its validity and reliaﬁilit'y (Anderson & West, 1998)‘, and used in
different c-u'ltl]ral contexts (Agrell & Gustafson, 1994; Curral et al., 2001).

Group goals scale contains eleven items and_aséegses the extéﬁt to which
objectives ére clear to, attainable and shared by the team members’ and their |

perceived 'goal value (i.e., commitment to objectives). Example items are: “To
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what extent do you think your team'’s objeetives are clearly understood by other -
members of the team?" and “To what extent do you think members of your
team are committed to these objectives?” Participants had to give their
responses on a five-paint snale ranging from 1 =nnt atall tn 5 = nnmnletely' '

Cronbach'’s coefficient alpha for the eleven items was .91.

The participation scale -contains twelve .items and ,fecuses on respondent’s .
perceptions . of the -level of inf_o,rmatidn s_haring,'rin'teraction frequency; .
Apartic‘ipation" in‘decision-making', and inrluence in the team. Examples. of:
items in this scale are: “We share information generally in the team rather |
than keeplng it to ourselves and "Members of the team meet frequently to talk
both formalty and Jinformally.” The 5 -point response scale ranged from 1 =

strongly disagree to 5 = strongly agree. Cronbach’s coefﬁeient'alpha for the

twelve items was .92.

Supports for innovation.was measured wrth an e/ght-.'tem scale that surveys
the levels of enacted and -articulated support provrded by team members ’
ideas for new and :mproved ways oﬁ.doing..things.n.ExampIes of items include:
“Team members ‘provide practical. support ‘fc__)r_' new . ideas: arrd their:
app!ications’_’._and “F"eople in the team co-operate in order to help develop end
ap‘p4ly new ideas " Participants gave their responses on a '5 -point - seale ‘
ranging frdm 1' = strongly d/sagree to 5 = strongly agree, Cronbach S

coeff'crent alpha for the elght rtems was “91.

Intragroup safety was measured with fsixv items adapted fror_rr‘Warr’s.job-‘

related affective well-being scale (1890). The six item used were intended to
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tap the group affective tone,_descrihed:as consistent positive. or. negative
affective reactions ‘within a group (George, 1990). The items were preceded by
the questlon “Thinking of the past few weeks, how much of the time has your
job wrthln the team made you feel each of the following?” Examples of items |

mclude calm contented OptlmIStIC and enthu31ast|c Responses were:

never occasronally some of the time, much of the time, most of the time, all of .~

tthe trme and answers were scored from 1t06 respectlvely In the original
scale these six |tems loaded in two complementary axes:, ~ anxiety-
contentment and depressron enthusrasm ! decuded to include the six items
ina smgle factor that explamed 48% of the variance (PCA) Cronbach's -

coefﬁcrent alpha for the twelve items was 89

Team reflexivity. The scale measuring team reflexivity was developed by Swift
& West (1998) and detalls about its reliability and valldlty can also be found in
.(Carter & West 1998) This nine-item scale assesses the extent to which
’team members reﬂect upon team S objectlves strategles and processes, and
adapt them accordlngly Example ltems mclude “The team often reviews its
approach to gettmg the job done and We regularly discuss whether the- team
is workmg effectively together " Part|C|pants gave their responses on a S-pomt

'scale ranglng from 1= strongly drsagree to 5 = strongly agree. Cronbach’s

coefﬂcrent alpha for the nine items was 83
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Team Innovative Performance Measures

Assessing the. innovativeness. .of a team is not an easy task." Some
researchers plea for.a the development of an objective criteria of performancbe |
but others recognize that certain dimenswns of performance are dlffCUlt to
operationalize as they are strongly linked wrth the context Nicholson (1990)
advocates that we should focus on the.social construction of mnovation as a
way to overturn the problem of construct 1ndeterm|nacy He suggests that an
empirical approach to innovation should start wrth the analySIs of the cultural’.
context where the innovation process takes place, since it is culture that gi_ves'.
innovation itsdifferent meanings. | -' |
Amabile (1983) also advocates adopting def"initions_ .'of.creativity a.ndl
innovation that rely on clearly subjective criteria that are validated by a co.ntext"
of- shared mterpretations According to her, a satrsfactory way to achieve'~
consensual validation is by the use of domain- relevant experts I would add
that these domain- relevant experts should also have a strong knowledge of
the cultural context ‘where the innovation occurs Department managers in
INETI and team leaders in IGC were selected as domain-relevant experts,
with the additio_nal advantage of having also a deep knowledge of.the'.cultural
context - which includes organization, market, and scientific -communiity -
- where their teams operate. Two questionnaires were distributed to the expert
raters.' One questionnaire with five items intended to assess the overall

innovativeness of the team based on the dimensions proposed by West &
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Anderson (1996). Therefore the experts had to rate the teams on the following '
criteria:
Novelty, defined.-as how. new wa,s,the team's work ‘within its- .

écientiﬁc/technological domain. Responses ranged from 1 = not at all novel to

7 = extremely novel.

Magnitude, defined as how great would be the consequences of the teém’s
work. to knowledg‘é' develo;‘)rhent.v-Respons_es ranged- from 1 = of no _

consequencesto 7 = of very great consequences. ...

O\/’éfél[ innovation,'deﬁned as the leve! of innovativeness of the team.

Responses ranged from 1 = not at all innovative to 7 = extremely innovative.”

Benefit to the society, defined as the importance of the team's work to thé
wider ‘society. Respbnses ranged from 1 = not at all importantto 7 =

extrémely important.

- In the.case of IGC, and becéuse they do mostly basic research, an'othe.r
dimension was added: Radicalness, deﬁcned as the extent to which a change
to the status quo WOuId. likely be the result of thé tea_nﬁ',’s.work,. Responses
ranged from.1 = not-at all, rédical to 7 = extremely. radical. Cronba,ch’s,alpha
coefﬁci.ent_f‘or't.l'\e.ﬁve items i_ri.,the IGC qvluestjonnaire was .67.- Inter-item

c,dr,relation, was .28 and the lowest item-total correlation valuie' was .25 (benefit -

to the society). .. - . ...

In the case of INETI, and because they do mostly applied research and
dévelbpment;: another’ dimension :was added to-the first.four: -Benefit to

costumerA,- defined as. 'the extent to which costumers: are' satisfied : with -the
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solﬁtions/producfs p.reSente.d by the team. .Responsés; ré'n'ged from 1:='hot at
all satisfied to 7 = extremely satisfied. Cranbach’s alpha coefficient for the five
items in the INET! questiohnéire was :83. Inter-item correlation was .48 and”

the lowest item.tatal carrelation valie was .34 (benefit to costumers).

The second questionnaire handed over to the experts wbas».invtended to |
| asséss the overall level éf creafivity of theltéam' based on two dimensions"-: ('1 )'
creativity of ideas .generated 'by_ the team, and (2) 'creati\_/ity>c'>f'solutions
genérated by the team. Responses ranged from 1 = not af all creative to 7 =
extremely creative. The Cronbach’s alpha -coefficients for these .two ..itgms-

were .88 for IGC, and .69 for INETI.

~

‘3

Cohfirmatory Factor Analysis of The Group

'Processes Scales

The team processes’ measures are analyzed and discussed in greater-detail”
in:this section. Firstly, confirmatory factor analysis (using Structural .Equation.
Modelling) performed to evaluate the measurement model’sfit to the.data set’

is described. Secondly, issues of level of analysis and aggregétion of data  are

discussed.

A confirmatory factor analysis ‘model, or .confirmatory measurement

- model, - specifies- the posited “relations of the obseérved.variables to'the
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underlylng constructs wnth the constructs allowed to mtercorrelate freely.,
(Anderson & Gerbln 1988) A two step modelhng approach that emphasmes
the anaIyS|s of two conceptually dlStInCt Iatent vanable models is proposed by_
James Mulaik, & Brett (1982) The frst phase mvolves. assessment of the
measurement model That is, whether the data support the theory underlymg
the model in partlcular the relations between measured or observed
|nd|cators (eg |tems on a questlonnalre) and the Iatent varlables The
,second phase mvolves structural modellmg, that is spemfymg and assessmg.
the hypotheS|zed dlrectlonal relatlons among Iatent variables. The aim in th|s

sectlon is snmply to evaluate the measurement charactenstlcs of the model

C_.onﬁrm.atory factor analysis was used to assess the discriminant and
convergent vaIidity of the measurement rnodel. COnvergent validity refers to
the extent to WhICh multlple items measure a single construct (Campbell &
Flske 1959) D,lsc_rlmlnant validity refers to the extent to which multiple items

fmeasur_e separate and distinguish oonstru\cts (Campbell & Fiske, 1959).

AMOS version 51 \Aras used to anaiyse the data. The analysis reported
- was based on the examination of correlation matrices. The maximum
likelihood (ML) method of estimation was the preferred approach. A range of
indices will be presented. One of the mostly used fit measures s the
minimum value of the discrepancy (chi-square). However, several scholars
argué that hypothésis-test is unsuitable 't6 model selection because it tests
| the unrealistic 'hypoth'esis - in’ m'ost erpirical-work - of perfect fit. In-‘large'
samples:even v’ery small- departures- from the" null h’ypothe"sis- have a very

highprobability - of - being ‘detécted (see Arbuckle & Wothke, 1999). Other
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researchers advocate the use of ft'nweasures based on a 'thi.ng‘;s-c:outd-be-
worse phllosophy, thus encouraglng us to compare our model with a worse

model usually the mdependence model (Bentler & Bonett 1980)

A few Indlces wIII help us lu pul ll1e it of wur models into pcropcotrt/o by
puttmg the chosen model ft on theAway between the terrrbly fttlng. :
mdependence model and the ‘perfectly t”ttmg saturated model (Arbuckle &:
Wothke 1999) Hu and Bentler (1999) suggested that when maxnmurh--‘ '
Ilkelrhood estlmatlon is used the standardxzed root mean- square lres’rduat
(SRMSR) and at Ieast one of several other indexes: should be used to Judoe'
-'model fit. Followrng Hu and Bentler (1999) values are reported for the'
SRMSR the root-mean -square error of approxrmatron (RMSEA Browne &
Cudeck 1993) the Tucker Lewis Index (also known as the non- normed ft
mdex), and the comparatlve fit index (CFI). The cut-off values, mdlcatrng.
r_elativelsr lgood' fit for sample siies below 5_'0;0, :pro'po_sed by Hu and 'Bentl'er\
(1999) are at least .95 for CFl and TLI, .06 or less for RMSEA, and .09 of 1686

for the SRMR. Those standards weref'adop'ted in'this study.
Model A'n‘aly'si‘s _,

A two-stage analysis was conducted, consistent with procedures outlined by.
Bollen (1989). The -first stage looked -at the scales -within each tactor,
analyzing-each_factor separately. .For example, the group?goals factor

comprised. the clarity, : 'pe_rce'ived value, sharedness, -and  attainability- of
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objectives scales. Thus the first set of analyses examined items comprising_
the scales and the correlations between scales specified for each factor. The
second set of analyses considered the latent variable equation of the original

&

model, treating the variables as thoughthey were observed variables. These
analyses examined the inter-relationship between scales’ comprising .the five
factors.and the correlation between factors. If the ’r' rst-set -of analyses"verif ed
that: measurement parameters are 1dent|fed and the second step. made
ev1dent that the latent variable model. parameters are also-identified, then thrs ‘

is-s'ufﬁcient to.identify the whole model (Bollen, 1989).

-

Second_~ Order rConi"irmatory« Factor Analyses

The first s‘e‘t of analyses was second order factor analyses. For each of the
four proposed factors (group goals, participation, support for innovation, and.
o positive' affect) two alternative models were compared. One uncorrelated
model where all items load on a sihgle factor with no correlations between
them (which s also referred to as & single factor model). One correlated
model where the item_s load on different but oorrelated factors according to the
measdrement instru:ment prior struct'ure (which is .alsorreferred to as a mililti-
" factor modei) Goodness of-fit indices were computed for both models the,

behaviour of the 1nd|V|duaI items - and the . mter correlatrons between scales

were reported.
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Grb'up Goals

The group goals factor»-compr.ises four facéts: clarity, value, sharedness, and.
attainability, ,with_the.-last three facets constituting: the measure of goal
c‘omm‘itment (Anderson‘& West, 1997). Goodness of-fit indices indicated that
the four-factor.model had a poor fit-to the data (see- Table 4.2 fbllowing).-.
Moreover, the correlations between 4the four factors were high (correlations-
‘rang.ed bétween .82 and .96) suggesting-that a single factor solution .could: be.
more appropriate to déscrilbe the data. Therefore a single-factbr model was
tested. According to the cr'i.te}ia suggested by'Hu. and Bentler (1999) the.

 single-factor model showed an acceptable fit (SRMR=.029; CFi=.97; TLI=.95).

. TABLE 4.2

- Goodness-of-Fit Indices for-the group goals scale

SRMR- = - TU - - CFI " "RMSEA-

Model . (<.08) (2 .95) (2.95) - (<.08),
Four factor model 03 90 94 _..12.
- Single factor hqdél e T : . T
with 11 items 03 95 .97 .07

Single factor model R -
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The mean parameter loadings for all items was .67 (ranging from .38-.91),.
which. is slight’ly,h‘e.low the desired mean eetimate (above .70, aeeprding to
.A’rbuckle & Wothke, 1999)..

However, two items had Iow’parameter lcadings (.38 and .39), which
suggests that those items could be excluded from the goals scale. In order to
test for this hypothesie, another model Witheut '.th'ese'l twe iterns was ran (see
Table 4.2). . I -

Goodness-of_-ﬁt_ indexes are slightl_y better t._hawn the 'm.od.et thclu'ding all
the items,; but they are both wrthm an acceptable range of ﬁt The mean
parameter loading of the second one-factor model! is higher than the fi rst one-
factor model (.74, ranging between 65 91) leen that the dlfference in fit
between the two srngle-factor»medels IS slmall_l, the relr_abrhty lndex |s good for
both n"re_dej_g (Cronbach 'albha_ above .90 in beth- cas'es')," _ahd, the 11-item
scale was' shown to be a good measure in another study with Portuguese
. samples (Curral et al., 2001) i decrded to retaln aIl the eleven items. The =
group goals model, mcludmg parameter estlmates standardlzed resrduals

and scale correlations, is dlsplay‘ed |n.F|gure 4.1. .
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FIGURE 4.1
Diagrammatic Representation of the Group Goal Factor: Parameter Loadings,

Standardized Residuals and Construct lnter-CorreIations. L

.33 ~—p| - How clear are you about what your team -
objeclives are? .

To what extent do you think your team's
.32, | objectives are clearly understood by

other members of the team? : 78\
- How worthwhile do you think these | 8
35— objectives are to you? - ’
34 70 SR
-9% == How worthwhile do you think these ’ N\ L . T
objectives are to the arganization? ' '
.39
How worthwhile da you think these
35— objectives are to the wider society? .
.38
. , / Goal Clarity
13—y To what extent do-you think they are < —3 ©,and
useful and appropriate objectives? .91 o / Commitment -
16—l Ho:w fa; are you in agreerent with thgse .89
. objectives? ‘
27 —» To what extent do you think other team
: " members agree with these objectives?
.65
.38 —p.| Townatextent do you think members of
your team are committed to these obj.? _
65
.34 —p.| Towhatextent do you think these
abjectives are realistic and can be
68
31— | To what extent do ydu think your team's
objectives can actually be achieved?
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. In summary the group goal smgle factor model dlsplays acceptable’
goodness -of-fit |nd|ces adequate normallzed reSIduaIs desnable factor
Ioadlngs and good scale relrabmtles The Cronbach alpha for the overall
| scale is .91, the mean inter-item correlation is .48 and the Iowest, value of the .
corrected item-total correlation is .44. There 'are no specific items, which
seriously' reduoes the model fit to the data, although two items showed less .
than deswed factor Ioadlngs In the future it would be interesting to analyse if
the lessen. reliability of those two |tems was due to cultural dlfferences either
between countries or between tyoes of teams. Overall, a single group goals

measure including all-items was adopted in-these studies. .
Participation.

The.second factor examined was participation, which comprises four scales
includlng a total .of twelve items, developed from Anderson & West (1997)
Team Climate Inventory Prellmmary evaluation criteria of the four correlated

factors* model were ‘all acceptable: The model did- not contaln negatlve error
variances, .Correlations of one or greater, extremely high (.95‘~or greater) or
extremely low parameter estimates.“Following Hu and .Bentler (1999), the
four-factor modei .shoyyed an acceptable fit (see Table 4.3) on at.least one
criterion (SRMR=.03,; CFI'=‘.'96‘; TLI=.95). Although this model had a satisfactory
overalj fit, the correlations. between the majority. of the faotors were high

(ranged from..25 t0.:97), suggesting that a,single—faotor,_model could have a fit’
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at least as good as the four-factor model. The test of a single-factor
partimpation model revealed that this model had a poor f' t to the data (TLI— 90 A

CFi=.82: RMSEA=. 10)

TABLE4 3 .

Goodness of-Fit Indices for the Partimpation Factor.

‘SRMR TU  CFl ... RMSEA

Model (< .09) . (2.95) (2..95) (<.06)
Four factor model 03 95 96 07
Single factor model .04 . .90 92 107

The f_our—‘factor‘model“originally ~suggésted-by-Anderson and--aWe_st-
(.1.997.-)' was' retained as the minei that better fitted the data. The mean
parameter. loading’ for- aII:itéms vi/as .74.' (ranging from. .60 to .82); which'.is
above ihe desired. estimate. The normalized residuals for all items irver.e' less-
than 2, the largest being -1-.53,.in‘dicating-' that ‘'specification: .error. is -unlikely.
The participation. model, including parameter estimates, .standardized
residuals and sc_ale,corrglations',.lisvdisplayed in. Figure 4.2 -

In 'summary, the participation scale: di'spiays"ai:i:epiabie'g.ood“riesisf-'of-

~ fit, normalized residuals, and adequate scale reliability. The Cronbach alpha
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for the overall scale is .92, the mean inter-item correlation is .51,,anq_. the
lowest value of the corrected item-total correlation is .58. There are no specjfic___
items, which seriously reduced the model's fit to the data- Hence a single

-participation measure including all items was adopted in these studies.



FIGURE 4.2 -

Diagrammatic Representation of the Participation - Factor: - Parameter

Loadings, Standardized Residuals.
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Support for Innovation

' The' support for' innovation di‘me‘n‘si.bn‘ comprises two fac:ets; articulated
subpor.t, and’ enacted suppért (Anderson & V.V,e's't,"1 997). Thé g‘oodness-o'f-ﬂt
indexes were wittiin an acceptable range (:see Table 4.4 fo-lléwing). Acébraing
to the criteria suggested by Hu and Bentler (1999) the . two-factor _hodél
showed: an acceptable fit vto the data (SRMR=.02;-CFI,=.96;-TLI=.'95). Moreover
the model 'did not contain negative error 'Véz;iances, or extf'emély high. (.95 or

greater) or-extremely low parameter estimates.

However, as a single measure of support. for innbvation was more

desirable than. two complementary measures, ‘and since the two factors have

3

TABLE4.4 -

‘Goodness-of-fit indices for the Support for Innovation factor. .

SRMR T CFI ' RMSEA

Model (< .09) (= .95) (2.95)  (<.06)
Two factor model 03 - 95 .96 .09

Single factor model .02 .96 . o .98 . ..08




METHOD 171
a very high correlation (.99) a single-factor. model with all the eight items was

also tested.

The Qoodnesé—of—fit val‘ues showed a good ﬁt of the single factor model
lO he dala (SI%MR=.O2; CFl=.98, TLI=.98). The meadn paraineler luading fu gll
items was .75 (réhgin_g from .62-.83), Which is s]ightly‘ above the desired
estimate-._ - | o | |

~ The normaliied residuals for all items w,ere,‘l_ess, than 2,. th_e-Iarge'st-‘
‘being 1.23, .indicating that's_peciﬁcation -error is -unlikely: The: suppd,rt for-
fnnovatic_;n model, including parameter estimétgs, standardized residuals and.
sqéle correlations, is displayed in Fig‘ure 43

In summary, the _s_ubport for innovation factor. displays adequate-
goodness-of-fit indiqes anq factor. Ioadings, and ~des‘ired séalé reliabilities.
The Cronbach alph.;:l for the overall scale is .91, the mean inter-item
correlation is .57 and the lowest value of the corrected |tem-total correlatlon [
60 There are no spemﬂc |tehs that seriously reduced the model's fit to the:

data. Hence a _smgle-factor support for innovation measure mcludlng aII‘

items was adopted in-these studies. --
Intragroup Safety -
Intragroup safety was assessed by a positiVe affect measure adapted from

Warr's (1990) affective well-being instrument thét,,inc_:l_udeé two _scales’ with

positive adjectives and two”scales ‘with negative adjectives. Only the two
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positive scales, in a total of six items, were retained in these studies.

In order to test the hypothesis that those six items would be measures
. of a latent variable deéignated as positive affect, a single-factor model was
~ tested.

FIGURE 4.3. _ _
Diagrammatic Representation of the Support for Innovation_Factq_r: ,.Parameter.
Loadings, Standardizéd Residuals.
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) »| help develop and apply new ideas.
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new ideas. . .
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Goodness-of-fi inc_ﬁic_e:é sﬁ&véd that"a sinéle-féctor r.r;ordel had an
unsatisfactory it to the data (SRMR=.11: CFi=.98: TLI=.96), thus indicating that
pa;s,iti\fe éf'feét 's‘houl.d be.ﬁwﬁltidihens.iion‘all (’sée Table45 following). Aity&o- |
factor structure corresponding to thé& two positive sub-salus plupusedd Ly
“Warr (1990) was tested. Preliminary 'eva!uation criteria of. the two corrélated
factors modei were acceptable. The model did not contain negative- error :
variances, co'r'rélatio'né of one or greéter, eXtrerh'er_ high or éxtrc—:‘.mélyhl'c;w;‘
parameter estimates. Fdllowing Hu and Bentler (1;999.), .f‘he h/;/o-faéfor modél'
sHowed an acceptable fit on at least one criterion (SRMR=.04; 'CFI=.99;

TLI=.98).

TABLE 4.5

Goodness-of-Fit Indices for the Intragroup -Safety Factor. . -...... .

SRMR~ . TU © ©  CE' -~ RMSEA

Mode! (=09 (2.85). - (2.95). - (s.06)
Two factor model 04 - Tle8l LT 99 07

Single factor model 1 .96. . . 88 . ... .08
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The two-factor model was retained as the model that better fitted the

.data. The mean parameter loading for all items was .84 (ranging from .66 to -

.95), which_is above the desired estimate. The normalizeq residuals f_or a|_|~

. items were less than 2, the largest being -1.54, indicating that__speciﬁcation

error is_'un|i_kely.rThe' participation modetl, including par_amef_er estimates,:

standardized residuals and scale 6orreiatiqns, is displayed in Figure 4.5. .

" FIGURE 4.4.

Diagrammatic Representation of the Intragroup Safety Factor: Parameter

Loadings, Standardized Residuals and Construct Inter-Correlations.
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in sumrnary, the pdsitive affect scale displays ac'ceptable- goodness-of-
ﬂt,'normalized residuals, and: adeqdate scale reliability. Since the two factors
are significantly correlated (.48), and the overall scale "has 'acfceptab'le
roliability valuoe (Cronbaoh’ alpha—.89, mean inte'r-item oorre‘lation=v.‘5/|. and_
“the lowest value of the corrected item-total correlation is 61); a single posit'ive'

affect measure i'ncluding the six items was adopted in these studies.

Team Reflexivity

[

Thenine itern’s comprising the tea.m.reﬂexivity .factor. were develgped by. Weet_
(see Swiftl& West, 1999). The aingle fa,ctor model with the nine items revealed
a poor ﬁt to the data (see Table 4.6 following). ‘l’wo items in particular (team
strategies are rarely changed, and the way:- dec:srons are made in this team is
rarely altered), with extremely low parameter Ioads (.29 and 19 respectlvely)

appeared to be respons:ble for the- model s lack of ft

The models flt improved’ srgmflcantly when the two items 'were
correlated (SRMR=.03; CFl— 86; TLI=.95), suggestlng that a two-factor model
might be appropriate to describe the data. However, there is no specific
, meaning in this second’ factor, apart' fvrom‘ the fact that both‘-it‘ems were
negatlvely formulated Therefore | decrded to exclude these two :tems and
test a smgle factor model W|th seven |tems Prellminary evaluatlon criteria

were all acceptable.
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According to the criteria suggested by Hu and Bentler (1999).the single-
factor model showed an acceptable ﬁt to the data (SRMR=.02; .CFIV=_.99;
TLl 98) Moreov'er the model did not contam,ne_gatlve ‘error. variances, or

extremely high (.95 or greater) or extremely.low pérameter estimates.

TABLE 4.6

Goodness-of-fit indices for the Team Reflexivfty factor.

SRMR -~ TLU"  CA ~ RMSEA

Model | (< .09) [ .95) (2.95)  (<.06)
Single factor model .02 98 . ... .99... ... .05
Two factormodel - - 03 - 95 . .- .96 - .07

- —

The mean parameter ‘loadi'ng for all items was .70 ('réhgihg from .46-

.81). While overall ‘mean parameter Idadings were good to acceptable, the

"range was Iarge mdtcatmg that some |tems dlsplayed substantlally lower ~

Ioadlngs Two items, as shown in Figure 4.5, dlsplayed sllghtly lower
parameter loadings. The normalized residuals for all items were less than |
two, the largest being -1.75. This was within the acceptable‘threshoid,
indicating that specification error is unlikely. The participation .model, including
parameter éstimates. standardized residuals and scale correlations, is

display‘ed in Figure 4.5.
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A

MéfHéo' 1»'77

D‘iagrafnmatic Representation of the Team .Reflexiility‘ -Fa'ct'or:- 'P'ara'm.eter

Loadings, Standardized Residuals and Construct Inter-Correlations.
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Model Comparisons

Confirmatory factor analysis of the first order was utilised to examine a-five-

correlated-dimensions model in comparison to a one-dimensional model

(see Table 4.7).

In the one-dimensional model all measured variables loaded on a
single factor. As expected, the Igoodness-of-ﬁt _sta_ti'stics'. showed a poor fit of
th'e"rhodel'(SRMR=.09; CFI=':68.; TLI=.67; RMSEA=.16), vindi'cating that it is not
reas:onjable' to concldde' that aII_items are measu'res of the same group
p‘roces’s' construct. ‘ | | ‘ |

‘The ﬁve-dimensions’ model included the five hypothésized group
processes (1) goal clanty and commitment comprrsed one factor by |tse|f (2)
part|C|pat|on lncluded |nformat|on sharing, safety, mfluence and mteractlon
frequency scales, (3) support for mnovatron comprised a srngle factor, (4)
intragropp safety lncluded two.pos_itiye af'fect (‘enthusiasm and- contentment)
scales, and (5) team-relflexivity comprised one factor. The five dir.nensions.

were aIIowed to intercorrelate freely. .

| ‘_ Follownng the crrterra suggested by Hu and Bentler (1999) the ﬁve~
correlated dlmenSlons model showed an acceptable flt on at Ieast one
comblnatlon of crlterra (SRMR- 04 RMSEA— 05) The model did not contam
negatlve error variances and parameter estzmates are wrthm acceptable
range However the correlatron between partrcrpatlon and support for

mnovatlon was partrcularly hlgh (95) suggestlng |t would be reasonable to »
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think of participation and support as a unique dimension. Thus a four-
corr_elated-dimensions model was tested against the initial five-dimensions

model..

TABLE 4.7

Goodness—offﬂt indices for the‘Com'parison AMod'eIs'.

SRMR T CFl RMSEA

Model ) (s'.09) (=.95) (2..95) - : (<_‘06)
. Single-factor model ' 09 .67- - ,sé . | __ A0

Four'factor rnodel | ) 04 ’ | 94 ‘. —' | 94 : ..; 4_ 05 e

Five factor model o 04 94 - Teal. o5

Thus, the four-factor model comprised one dimension including
partlc:lpatlon and support for |nnovat|on one dimension lncludlng goa| clarlty
and commltment one dlmenswn rncludlng both scales of mtragroup safety
,and“a fodrth dlmensnon comprlsnng reflexrv:ty The comparatlve fit |nd|ces are .
provrded in Table 4. 7 Examlnatlon of goodness of-fit mdtces demonstrates
that the four factor model had not a better flt to the data (SRMR 04"

RMSEA‘ 05) than the fve factor model The last model was retalned as I was'
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mterested |n verlfytng the existence of dlfferentlal assomatlons between

support for mnovatlon and partlmpatlon and team creatrvnty and mnovatlon

The four group Aprocesses factors were positively: correlated with values
ranging from .45 to.‘.95. The largest correlation‘ was . found between |
participation'and stpport for innox)ation (r= 95‘) put the second largest
correlation is substantially lower (r- 76) Use of Conf'rmatory Factor Analysus :
' mdrcated all correlatlons except for the correlatlon between partlmpatron and
support for innovatlon were +/- 2 standard errors below 1. 00 (supportrng the'
dlscrlmlnant valldlty of the factors When the 1nter correlatlon between scales
was constratned using the procedure outlined by Anderson & Gerblng (1988) '
a reduced Cht square in comparlson to the previous model mdtcated that

dlscnmlnant validity was achleved

in summary, group processes model displays acceptable
measurement properties. Scale reli'abilities' were in the desired.range and
above the acceptab|e criterion. Confirmatory factor _analysis indicates that the
second order factor'structdres had anlacceptable fit to the data. The}
correlatio.ns between sorne scales were large indicating conceptual and
measurement : overlap ralsmg concerns regarding discriminant vaI|d|ty of the
scales. Nevertheless the scale- correlatlons were ‘within the desired range. As
the -modél- measures facets of‘the group -lnteractlon-process, it is- likely that
some of the process‘es,"-while-'differént, would- be-related. For instance, is hard
to- intaginethat- members of a team- could-provide effective support-to each
other in‘thé development -and application' of- ideas without 3fre~qt.ient

interdctions- and information ‘sharing. However,. interaction frequency (a
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, subscale of the partlcrpatron factor) may be useful for other purposes rather '
than prowdmg support Where correlatlons between scales mdrcated a lack of -
discriminant valrdlty, alternate models were examined.” None of these’ models

displayed signifi cantly improved fi tto the- data

" The frrst order confirmator); factor analysrs model drsplayed adequate‘
goodness of—t't mdrces and was supenor to the alternate proposed model

Ieadlng to the conclusron that there were suﬁ'ment grounds to accept the_
model and to contmue analysrs“ by examrnmg mdependent dependent
varlable relatlonshlps |n thlS Ilne of reasonrng there is a good basrs for-
'retarnrng the five factor group processes model conductmg analyses.at the\"
‘team IeveI and examlmng the effects of each factor separately and aIIF

together, on idea development and |mplementat|on

_' 'Desig'n of The Study
'The majori sources -of data- were written q_ue,slti.onnaire responses.‘('see--
| a_ppendix A). Team:membe_rs were contacted personally‘and asked to: fill-the.
ouestionnaire; In.the case of INETI, team me_mbers.‘ﬁ_lled,fth_e -.questionnaires
during-the meeting -and -deli,v_ered- it to me at the -end..In. IGC, most team.
members chose-to answer.the-questionnairesia_fter the Ameeting'-,and to deliver:
them to,me:personally.in th'e next: meeti_ng. Three months after receiving.the.

questionnaires, unit. managers .were. asked to provide.innovation and creativity- - -
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ratings of each team bellon_gi.ng to their “”it.; In INETI., department_managers .
usuallydid not belong to:any team that .c,onstituted tneir -departments. ,\/.Vhen_
managers were also team Ieade'rs (e.g Industrral Chemlstry Department)
those teams were not included in the study In IGC, because it has ﬂatter .
structure wrthout departments the team Ieaders provrded the ratlngs of team
, lnnovatlon In thrs case, to reduce common method varrance team Ieaders
responses vsrhere not rncluded i the aggregate measures of team
processes. | o | |

To recap, the group process measures used in thls study rncluded |
_clanty and value of and commrtment to group goals sharedness processes
that mcluded partrcrpatlon support for mnovatron and mtragroup safety and
team reflexivity. The group performance measures used were overall team

_innovation and overall creativity.

.

Some control variables were also usted. Team composition variables
have been demonstrated to be associated with team processes and'
performance.- Examples of-sucn association ,are team..size (Curral etal., 2001;

Levine-& Moreland, 1990), tenure and ’functional diversity (Ancona & Caldwell;
1992),. or--global-:,indexes .of~div“er_sityv~including-_age, gender; education, and.
,team"tenjure.-;(Schtpp.ers‘-, DenHartog, Koopman & Wienk, 2003). -Thus,
following the suggestion given by Pearce. an_d ‘Ensley (2004) .the following.
control variables-were included in.the examination of -each of our hypothesis:
coefficient of variation 'ch team tenure (standard deviation of team. members
tenure 1n -each team),:_'coefﬂ,cient of variation in.R&D experience (standard'

deviation of team members experience in R&D), team size, organization-.of
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origin, gender heterogeneity of the teams, training h.éterbéenéity Ofﬂtﬁe teém‘s',
and the average tenure in the team. ."I'o calculate the heterbgeneity mé.asurc-as I
used Blau (1977) index of Héterbgeneity. | i

AII thlo \-/Orlﬂb|00 WCro oollooted frorﬁ the game sourcé. .1 2., te“alm |
members. When two or more varlables collected from the same source ére.
cor!'elated, the lnterpretatlon of the correlatlon is caIIed into questnon as ,|t mayv
be ~simply a‘con‘seduénce qf ébhmon Ar'nethod variénce' .(Ca.rﬁpbell & Fi;ske.,'
1959, Podsakoff & Organ, 1986). The cdncern-is that relationships .ot.Jser»(/ed :
‘bet'wee_nv comrﬁon .s.,ource \)ariableS* may Se a ,result>o‘f thé 'r;n-e-a'surlément
method father than of real"relationships between c.onst.ruc‘:ts..InA th'is.' study t'{wis '
problem is Irele'vaht for the hypothesized' relationship.b'etween team reﬂexwuty
and-group goals, participatioh, subport' for innovation;' and ihtrag;‘roub-'safetyz...
i.e., the interaction effect between reflexivity and these four groUp.;:)'rocué's.ses"
variables. On the other hand, some studies éulggest that-corﬁmon- method
variance is not always a biasing problem (Glick, Jenkins & Gupta, 1986
Spector, 1987), and that properly developed-instruments -are resistant to -.'the'
method variance problem (Spector, 1987). | decfded'to adopt é more ‘cautious.’
" approach tp the common method variahce.probie-m and chose to diversify the
sources from which data concerning QrQUP' p.roc':'ess'was drawn: Thus data’
assessing the goals, participation patte‘rns,'. Ievel-~of~'supporf~for -innévation,
and’safety of the group was collected from the team members, excluding
team leaders. ‘Data assessing the reflexivity‘level of the team‘was ‘collected
from team leaders alone, therefore” eliminating a possible -¢ommon meéthod

bias.
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Sampling Ratio -

' Composiﬁon maodels apply when thelre ie an isdmdrphism' between levels,
which means, when const‘ruets are analogo‘us and there is functional
equivalence across levels (Kozlowski -& Klein, 2000). Thus, percep‘tions about
group processes fall on this eategory. In the case of true_ isomorphism,
perceptions of team processes measured at the individual level weU|d be the-
same- for all'teah members. -VHowever, true :isomorphisrﬁ is 'dnlikely, and
therefore sdme—:variation' in the percepﬁons -of team members about their
team functlonlng is- expected (Bliese, 2000). One common way to deal with
this varlatlon is to collect several individual measures and to aggregate them
ina group’s mean.

* ."According to Dawson (2003) when d'ealing with eomgosition models,
we 'need to measure the mean of the individual responees as aclcur-ately as
poesible. That is to'say, we want to ensure that the standard error df the mean
(SEn) is as small as possible. Asr a way of guaranteeing the maximum -
possible aecurac_y, Dawson (2003) proposes ealeulating t_he teams sampling
ratio in- order to;inlform the.dec_ision. on which teams ‘to include in.a study. The
sampling ratio (SR) is the ratio of standard erfor‘ of the mean (SEw) tc'),group:
variance. A Iov_v_ef _vaIuerf‘SR represents a.more.accurate situation. In this ..

| study the average sampling ratios for the 50it,eams. was 0.03wi_t_h a minimum
of 0 and a maximum of 0 17. Providing that the respondents are an unbiased
sample of all team members, which means, as iong .as we don't have any

reasons to believe that the values of non-respondents.- dlffer from those of the -
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respondents, an SR of 0.32 gives, on average, a reliability of 0.90, for a - | o

normally distributed data (Dawson, 2003).
Aggregation of Data at Group_ Level )

AII~variabI‘es- were defined at the team level,- b.u't‘their measures are.. |
aggregates of individual responses.. The exeeption is the. performance .
measures. To -aggregate individual data to the group level, the.responses . of .
individual team members were averaged for each variable defined as relevant .
for the study. To justify whether a measure can.be aggregated,.the following,
" conditions should be met: (1) the construct must be c_onceptually meaningful.
at the group Ievel (George & James 1993, Kenny & La Voie, 1985 Klein,

_ Dansereau'_& Hall, 1994); and (2) the measure must demonstrate a htgh

degree of within-group agreement (George_ & James, 1993; James, Demaree.

& Wolf, 1984; Kozlowski & Hattrup, 1992).

Th'e first conQition is primarily -related to-the validity of the construct -
does this construct exist at the group level? Memb'e_re of organizational g'rou'psA
work-withini a -shared“ context and- to- some- extent collectively interpret-and -
attach’ meanihg' to the context. This sodial Ii'n't'eraction among the group
" members Helps to “facilitate cohmon interpretations and systeme' of shared
meaning” (Kozlowski & Hattrup, 1992, p.162). It is therefore reasonable to
expect the gfeup' 'to:dev'eldp shared: cognitions about their leader, about their

tasks, and about the’ group-itself: * P e
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The constructs th.at,.'mak,e_ up the t._heo'retical fram.ework of this
dissertationreﬂ‘e‘ct aspects of the group dy‘namics. and can, appropriately be
considered group-levei con,structs. The .extent to which _the group memt'i_‘ers
agree with each other about the'se'aspects. of their‘ group indicates the extent
to which they share-si"milar cognitions about those aspects. In a study on the;.
antecedents of within-group agreement Klein, Conn Smith and Sorra (2001)
-found that group member somal mteraction and work mterdependence were
srgnificantly posrtlveiy | related to wrthin group agreement regardmg
perceptions of work envrronment They also found that wrthin group
agreement is sensrtive to the questionnaire referent The use of a group
rather than individual referent (“We” 1nstead of “l) mcreased wrthin-group
agr-eement m response to descriptive ltems but decreased wrthin group
agreement in response to evaluative |tems In this study all the descriptive

|tems used a group referent Only the more evaluative scale of affective well-

being contalned wordlng dlrected to the |ndlv1dual feelings.

- The second condition - whether there is agreement among group
rn,emb,ersi: .pe_rceptio:ns"'-: is '_'determined statistic'ally. ‘Justifica’tion- f0r
aggregation is provided by the demonstration of agreement within settings
rather than, difference across groups (George 1990) According to Schneider
~and Bowen (1985 -p.452) "the appropriate test for wrthin settmgs agreement
would be a measure of homogeneity rather than an index like analysis of
variance (ANOVA) or the intra-class correlation coefficient (ICC) that depend

upon between setting differences for signiﬁcance."
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For this study, the measure .of:"within group interiater 'agreement
developed by James, ‘Demaree and Wolf (19“84,"1993) was used. Their
statistical ‘method calculates a coefﬁcient of agreement; rwg(j)., fvor' each
group-level measiire This cogfficient can range from 0'to 1 and values' above
0.70 are considered to der-nonstrate sufficient within group“inte:rrater"

agreement (George, 1990).

When aggregate r/arrables are used it |s aiso recomn'rended that.'.
some type of analysrs of variance procedures be used to demonstrate that
groups drffer on the aggregate varrables Determ:natlon of between group‘
variance is of particular |mportance when hypothesrzed correlatrons mvolvmg‘
- aggregates are nonsrgnrfcant In such case, nonsrgmfrcant results could be‘;
due to a lack of a meanrngful relatronshrp ‘between the varrables of con-cern o-rA
to a lack of between -group variance on the aggregate varrab!es When there:
are no between-group differences -on an aggregate varrable, correiatrons
between this and other t/artabtes will 'be zero. Converseltl, obtaining sig'ntfir:an.t'
correlations for hypothesrzed relatronshrps mvolvrng aggregate vanables -
indicates that an adequate between group variance exists (George &
Bettenhausen, 1990). A one-way ANOVA was c¢onducted for’each agg'regate
variable. An'F ratio from an ANOVA greater than’ 1.00 isfconsi.derédf to be

sufficient evidence for difference's across groups (Hays 1981): B
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Table 4.8. Justification for using aggregate variables.

Mean” "~  Rwg - F ratio from -
ST . Rwg - Min-max. .- ANOVA. :
Grow goals 5 ss-100 373"
Int_.r;grclntlxp saféty o 97 . ‘.‘90‘-' .99 o 1;62*
Pgrtigiéatidn' R | 92 . 68-99 .  3.45%
: Support-for.innovétiqn Co- .96 ;83'—-1.00 | :  2—.19**

**p<.001 *p<.01

[

= Table 4.8."shows the James, Dema}ee;'andwmfs (1984) index of
within-group interrater reliability, and the F-ratio frorm ANOVA' O\)er'all,’ the
~ estimates of within-group interrater reliabiii"ty for group goals, intragroup
~ safety, participation, support for-innovation', and intérdependence showed a
high-|ével ‘of agreement within groups. Of the 250 estimates of within;group
‘ intérrater reliability,éalculated, only 5 were bélow the récomfnended level of

70.

Having provided theoretical reasons for the group-level constructs and
having demonstrated sufficiently high within-group interrater agreement on
the variables of interest, it was appropriate to aggregate the individual-level

data into group-level measures.
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Chapter Summary

‘Chapter 4 disc-ussed' the p~svyeh.or:netric prep.erties of the measures used to
operationalize and test the maodel of team in‘novatioh. Sectioh 1 'descri'bed't_he _

procedures used to recru'it the participating orgenizations and -select the study_, A
_ sample. The followmg section described the sample, in terms of |ts size and

‘demographlcs as well as the types of R&D projects surveyed Section 3'
presented the measures compnsed in the questionnaire and their rellabmty..
Sectlon 4 tested the factor structure -of the processes model h|gh||ghtmg the- '
convergent and dlscrlmmant vahdlty of the scales. The analysis ‘indicated that
the ﬂve group process_dimensiohs showed sufficient discriminant validity to
allows us to consider them as independent variables in the innovation model.
Section’,l€.> described the d.esign' of the study, . drawing attentio‘h_to its cross-
sectional . design. R_esglts are presented and discussed-.in the,.follewing.,

chapters.



CHAPTER 5

RESULTS

Chapter Outline

Chapfer 5 present's the results of statistical analyses used to teét the model |
earlier proposed in Chabfer_ 3.l Regression analyses were conducted to |
'determine whether the sharedness proc'esses‘ were significantly associated‘v.vith
team .innO\‘/ative performance, and to establish which brocesses were the most
significant predictors _of creativity and innovation imp!eméntati.on...querated
regression énalyses were conducted to test the hypotheses that team reflexivity
would moderate the effect of othe'r.group processes on team creativity and-

innovation implementation.

| Descriptive Analys_is |

The means and standard deviations of the group. processes measures are
shown in Table 5.1, as well as the correlations between thé‘ﬂve group
lproc.esses, and between group. processes and team creativity and innovation
implementati‘on. ' |

The majority of the teams exhibited above average scores Qf goal clarity

‘and commitment, participation, support for innovation, intragroup safety, and
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team reflexivity. Correlations between group processes measuré_s showed that, = .
as expected, all team processes were highly intercorrelated. The highest inter- .
correlation 'of Qroup proceéses was betweén participation and support for
innovation (r*—‘ :C)O).rand the lowest between team reflexivity and inffégroup'
;safety (r=..32). |
The particularly high .correlation between participation and'sﬁppon for
innovatioﬁ might sugge§f that those wduld be measures of the same construct |
and thus would not be reasonable to analyze them separately. Howé\)er, the
difference:_ |n correlation size between participation'and support for innovation
and other group processes (e.g: team reflexivity) and outcomes (e.g. innovation ‘
implementa,t.ion),brings-.some support to the idea that participation and su’pport. .
may havgha differen-tiated‘inﬂuenhce on fhe innbvation'process. Additional 4
support tc:> the difference between 'participation and support for innovation was
given by-‘ the .c'i’onﬁrmato'ry"factohana’lyéis. The four-fa‘ctor quel (goals,
participation, support, and safety) was better than a three-factor mode! where
| participation and supporffor innovation a_ppéar.ed collapsed in a single factor.
Finally, all grqu'p--blroc':esses are significantly qorrelated with team creativity
(rangiﬁg from .36 'to\.4--8) and innovation ihwpl'éméhtation (ran'ging from .38 to

.60), thus suggesting that further analysis are appropriate.



Table 5.1
Means, Standard Deviations and Correlations Among all Variables

M__sD 1 2 3 - 4 6 7 8 9 . 10" 11 .12 13 14
1. Organization | |
2. Team size ' 560 242 A1
3. Teamtenure- - 6446 5211 -62" -01
4. R&Dexperience 9359 5144 -53* -20 82"
5 Teamténurediversity | 4572 36:15 -73" -..02 76* 87
6. R&D experience diversity ¢ 7177 3326 -28 10 21 26 f.as-'
7. Training diversity | 72 27 -19 22 .21; -10 47 - -08 _
8. Sex diversity 50 28 31+ 13 . -15  -07 -19  -04 T
9 ‘Gr0upgoals » 388 - .45 41 -03 -._56f' -.38** . -33* -.03_‘ -39 11
10. Intragroup safety 418 48 A9 -14 - -37% .21 -21 -08 -18 04 - .60%
11. Participation ‘ 395 45. .38* "_'-.os .4Be 34 22 08, -23 24 64" 50
12. Support for innovation 389 .42 38" -11 -51** -38* _30°. 04 -25 16 | B4 s4m g
13. Team reflexivity 366 43 46" 06  -43" -34* -25 212 -0 49*  52*+ 32 49™ ." 34*
14. Creativity | 553 63 16 :-03 ' -43" -22 .25 14 -8 15 0 41 36 45™ a8™  .43™
15. Innovation implementation 557 . 68 29" "0 -3¢0 19 i23 08 38 45 57" 40 49= < 3™  GO™ 55

*p<.05,*p<.01
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. Test of Hypotheses

In order to test the hypothesis that'predictéd a positive: association between the
sharedness processes and the team innovative perf?:rmarice, two regression
~ analyses were conduéted; The. four sharedness processes, group goals,
participation,.support fpr inno'vation,--and intragroup. safety, were entered as .
independent variables iﬁto two separate models predicting team cfeati.vity and
innovation implémentation, after controlling for-_the,eight corﬁbositibn variable'é_

defined earlier: The resduilts of the analysis are shown in Table 5.2:

In Hypothesis 1a it was predicted that-all four sharedness processes
Wodld be pd;itively associated with team’s éreativify.. After contrplling fqr our
e}ght ébhfrol&ariablés (R? change = 0.28, p=_ 0.07), | found that sharedness
pfbcéséefs: -u'grélupxgo_éls, participation, support fo_f innovation, 'and: i.ntr'agroup
sa'fety:‘—' did ﬁbt account for a signiﬁcani portion of the variance in team's
c?éaﬁ’vify‘ beyO‘ﬁd what was accounted for by the control v.ariébles (R? }ch.ang_e =
0112, p< 0.16). These results do .n'ot pro.vide'support for Hypothesis 1a. .
Héweverwhen \)ve‘|00kiﬁg at :Tabié 52 we céh see that sharedness has
r'“é‘létiv-élyvr‘l‘igh correlations with feam ‘fe:flexivity (gfbdp Qoals-; r .=’O;52, p< 0.01;
sérticipation, f = 0.49, p< 0.01: support for innovation, r = 0.34, p< 0.05; and
inir;grodp saféty; r= 032 piz"O.OIS),'é,ug‘gésting the operation of a sﬁppreséion |
éffebt.i S:ubbréssibﬁ'"'.r:r\e;ans that the réié.tionsh'ip'b_étwéen two or 'Im‘br'e
_ indépehdent’ .v.-z:\.;'riéﬁl'és is“hi’diﬁg"br"’ s'Upb'réséihQ their -réé'l-r'ela'ti‘o'r{ship's Wit_h'ihé
c-l.e-peﬁd'en’t vajfi"ébl"é;. WhICh would Be'lérgér' or'péss‘ibly of priosite sign Wéré

fhey not correlated. Hénc:e,'tr‘\e i'.nC|L-I§iOI'.1 of ‘the é‘upb'ressof'in the r'e_greéSion
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equation removes (suppres.seé)-t'h'e ur\jWan.fed‘ variance in the specified
independent variable, in effect, and enhances the relationship between that
independent variable and the.dependent variable (Cohen & Cohen, 1983, p.95).

4 Considering A nlausib!e'.sAuppression effeé:t of reflexivity .on the
relationship between sharedness processes and creativity, a-second,régression
equatio‘n ‘waé épeciﬂed including the four sharedness processes together with -~
team. reflexivity on the second step. Results indicaté that the five group .
procésses accounted for a significant po&ion of the variance in team'’s crea{ivity :
beyond that accoﬁnted for by the control.variableé (R2 change = 0.211, p<-
0.05).

To better undérstand the r_elations.hi.p between each sha‘re:dnéss lp,rlocés‘_s
and team’s creativity, | calculated the relative importance of p'red.i‘ctors; f_c;llowiﬁ_g_
Johnson's’ procedqre (Johnson & LeB'reton, 2004). O'ne of the maihl'objeqtiVe.es'
of_this analysis was, to understand the -unique contﬁbdiibﬁ of eac_:h:group:
- process to the team innov‘ative outcome. In other words, the_exami_ngtvior!’af the
relative contribution of .p.redic'tors (LeBreton, Ployhart & Ladd, 2004). lde;tifyjhg,
the proportionate _contribUtion of each predictorri_s of both theoretical~and_
practicgl ir_nporténce. Thegreticaliy, information. about relative importance
,fac_ilitatgs the deyelopme_nt of pars_imonious modelé of organizationél_ .be'r]ay.ip.r.ﬂ
Researchers are able to id,eintif.y a succinct s:et.of,p-r.edictor,s_, all pf which
pontribute to a ,beﬁter .u_ndersta.ndin-g of criterion behavi.o‘r'. P‘ra_ctig':ally,.by
if;Ieniifyirjg a set of important pﬁrgdictors.,‘ organizational dec_:isfofn makers m‘ay.
improve their decisions in terms of both validity and utility (LeBreton, quyhg(t &

Ladd, 2004, p.257). For example, relative importance analy_sis might be
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particularly useful in understandmg how does collrneanty among team climate _

dmensrons affect the relatlve |mportance of these dlmensrons for predlcting E
mnovation | Group processes are hlghly mtercorrelated by nature thus

concealing the unrque contribution of each srngle process to the outcomes of-
work teams. To further understand the association between group sharedness
-processes and innovative performance a relative importan'ce index that would
account for the effect that each group process has on team mnovattve’
performance cons:denng the mﬂuence each group process has on the other:
processes w\as needed. Johnson and LeBreton-(2004, pp. 238) define relative -
. importance” as the proportionate contribution each predictor makes to R?
considering .botvh',the unidue clontrihution_o'f‘ each predictor by itself and its
. inoremental-contributioni\.Nhen»combined with the other predictors. The authors
cali:uiate the relative weights of predictors (epsilon) by transforming the original
predictors (X)) to their maximally related orthogonal counterparts (Z);),'which are |
the.n ‘us_ed to predict the criterion (Y')..To compute the relative weight for th
multiply the proportion of varian’ce in each Z, accounted for by X; by the
proportion of vanance rn Yaccounted for by each Z and sum the products This
‘method not only yields rmportance welghts that represent the proportronate
contribution each predictor makes to R2, as well as considers a predictor's
direct effect and its effect when combined with other pr'ediotOrs (Johnson &.

LeBreton, 2004).

Results presented in Table 52, suggest that, after controlling for the
indirect effect of reflexivity,.suppor-t'for innovation (29% of total R?) and

intragroup safety (29% of total R?) appeared as the most important predictors of
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creatmty whereas par’ucnpatnon (17% of total Rz) ,goal cIanty and commitment )
(13% of total Rz) are responsuble for a more modest contribution. Flnally team'_ :
reﬂexwlty makes also a smaII dlrect contnbutlon to the total variance in team s

creatlve mltr‘.nmes (12% of total Rz)-

Table 5.2. Regression analyses and relative importance of creativity predictors.

-Model 1 o : Model 2

‘Raw Re.la"(ive' ARZ Raw  Relative .. AR2 |

relative weights ~ . relativer weights - .

weights as % R? weights  as % R? ‘
set oz ox
'Co-ntrol veriables . . . | _ -_ .
Step 2: I o012 | | 9.2'1_1*:
Gro-up procesees - | | | - C N |
eroyp goals ~  0.057 22.3% o o 0.04'27 12.6’%
Participation ~ 0.068  26.3% 0057 172%
Supportfor 0087  33.8% - 0097  29.1%
innovation L _ g -
Intragroup safety | 0.045 1_7.5% . 0.09 _ 28.9%
" Team reflexivity : | 0.041  12.3%.

*p <.05; **p <-.01.
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In Hypothesus 1b |t was pred|cted that all four sharedness processes
would be posmvely assomated with team's innovation |mplementat|on After
controlling for our eight.control variables (R,? change =.,O.‘26, p=.0.11), 1 f_o.un_d,
the sharedness processes - group goals, participation, support for innovation,
and intragtoop _s,afety.- to_"accou-nt _fo.r- a 'signiﬂcalnt -por'tion of the variance in
innovation |mplementat|on over and above that accounted for by the control
varlabies (R2 change 0.21, p< 0. 01) Thus, | found support for Hypothesis 1b.
However, when the relative |mportance of each sharedness_process in
: pregjicting innovation implementation isest_irnated, results indicate that gr:oup'
goals is the strongest predictor (43% ofjtotal R?), fotlowed by participation..'
Noticeably, support for innovation ano intragroup safety make a similar butl
more modest contribution (14% of total R?) to the predictive power of

sharedness processes concerning the implementation of ideas.

Sitnilarly to what was observed for cteativity, a supbression effect rnay
have in-fluenced' the relative i-mportance of innovation implementation,predictors,.
due to the Arelatiﬁvely‘ high correlations t)etWeen the four sharedness processes
and team reflexivity Therefore; | decided to run a. se(:ond.regression analysis
' mcludmg reflexivity in the second 'step as a way to control for its probable
effects on the relatlonshlp between sharedness processes and the
|mplementat|on of |nnovat|on Results presented in Table 5.2. show that -
sharedness processes together with reflexivity account for a Ia'rger portion of
the variance in innovation irnpternentation than the four sharedness processes
al’one('R2 change = 0.32, p< '0.015."The estimation of the relative inwpo'rtance of

predictors after controlling for the indirect effect of reflexivity, replicates the



Table 5.3. Regression analyses and relative importance of innovation
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s
implementétién predic{ors. |
Model 1 .Mod-el.2.
Raw  Relative  AR? "Raw  Relative . AR?’
relative weights “relative | weights
weights- as % R? weights - as % R?
Step 1: 0.256 0.256 .
Control variables o -
_ Step 2 0.215" 0.318* "
Gréub p'roéesses .
Groupgoals 0174 42.7% 0123 263% ¥
Participation - 'o.'118 £ 29.0% 0.074 ~ 15.7%
Support for 0.057 ° 13.9% 0.038. 82% -
innovation
Intragroup s'af.e'ty 0.059 14.4% | .0.:048' 102% -
Team réflexivity 0486 306%

P <05 **p < 01 '

péttefn of importance, found in'the p'revious 1anai'ysis, with group goals (26% of

total R?), and participation (16% of total Rz)’, ,b_eing.t:he most i.rri'p._ort'_aqt.

predictors, of all four sharedness processes, of innovation implementation..

" Beyond all prgdictions, team reflexivity is the group process that ‘accpunts for

the larger portio‘n of variance in innovation implementation (12% of total .R?), ‘

thus becoming the strongest single predictor of success in implementing

innovation at the team level.
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_ Reflexivity as a Moderator.

In order to test Hypothesis 2 through 5, | used a hierarchical mu_ltiole anal_ysis to
examine how team reflexivity -affects (i.e., regulates).the direction and/or
strength_of the reletion between sharedness processes and team creativity and
innov.ation‘imblementation (Baron & Kennyi..1986). The moderating effect of
team reﬂexrwty was éxamined separately for each of.the four sharedness |
processes and for each of the two outcome measures (creativity and |nnovat|on
implementation). Hence, elght regression equatrons were computeo including
the m'ein effects of reflexivity and one sharedness process, along with the eight
team composition.\rariables defined earlier as the control variables, in the first
steo,' and the two-way‘interaction between reflexivity and each sharedness
pro‘ce'.ss in the second step. When 'using hierarchical multiple regression to test
interaction effects there is a possibility ihat high multicollinearity betWeen the'
prodUct term and the independenf variables thet make the p.rodu-ct term will
résdft in incorrect estimation of the values and the sign_s of the regression
coefﬁcuents (Cohen & Cohen 1983). | | |

Because it was lrkely that each product term would be highly correlated'
with team reﬂexwlty and the resp_ectlve group process, the two mdependent.
variables were centered before computing the product term for ee.ch reoression_-.jv ‘
Centering — subtracting the sample mean from each observed value - is a
means to minimize multicollinearity ‘and thereby some of the coefficient
estimation problems associated with it (Cohen & Cohen, 1983). An overview of

the analysis is given in Tables 6.6 through 6.9. -
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Table 6.6. Hierarchical multiple 'regréssionlanalysis for the effect of group goals
and team reflexivity, and their interaction term, on creativity and innovation

imp]eméﬁtatio'n (N=50)

InnoQation - Creativity . .

Additive- Interaction Additive -~ Intéraction

model . model o model model
Step.1 | ]
Organization o .08 A2 . 30 S35
Teamsize S22 09 L0904
Team tenure . 4 07 . | -01 -70" .80
R&D tenure ‘_ .08 14 44 :52*}
Team tenure diversity -23 -3t | o o-09 0 -20 N
R&D tenure diversity . 12 '.1‘4‘ 3 -1 )
Tr_aining diversity 2 . -.20 . -.16 ‘ 03 - 09
S.éx_divérsity : | :-.05 - -.O% - ..02 o :;‘0_1. :
Group goals - 33 a3 | 19 19
Team reflexivity - 41* '.38* ) . 22 - 17
Ste;)é o e L R
' Tea'n; reflexivity x ' :
Grpup goals -+ . BN . -.26" - L R Sl
AdRE. . 3 . a8 30
Richange . .48 08t . ... 350 e
F 361% 406~ - - 207 . 286™

'p<.10;*p < .05; **p < .01.
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.Hypothé,sis 2a predicts that team: reﬂexiv,ity moderates the relatioqship, :
betwegn group g.oals ,c;md ,c.:.re:ativity. Rgsults shown in Table 6..6_ indjcate that '.
fhe,re. is partial sqpport_for Hypothesis <2a, Thq interaqtiop term_befwgen team
reflexivity and group goal.s_explai'ned _a.sig‘niﬁga‘r_)t port:io.n th _the _ya‘,rviah‘c'e., in
team c.reativity:beyond_that apcountgd for by their additiQe con:].bination (R
chgngfvo.ﬂ, p< ‘0_.‘(.)1). This iqteg_fac_tibn foégt_ syggests that teams high dn |
:ref!e:xi'\{ity.;re c:a_q:u.ally cfgétive no fnlavtt.er whether they have high or onv group
goals_',twherea:s tgan"\s Iow..on reﬂexi\_/ity ‘_Vairg more cr_eativg when their group

- goals are high (f=-.35, p < .01)..

- 7 _‘
N :
& T \
54
2.
2
@ 4
9 o
5
3 B . :
—o—Low team
reflexivity
2 ] ‘
— -a— -High team
_ reflexivity
1

~ Low group g'oals' High group goals

Figure 6.1. Creativity as a function of group goals and reflexivity
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Opposite to what was'predicfed, teams 169;/ on reflexivity are as creative as
teafns'high on reflexi.vit); prdvjd‘ing-théy also have high"gdél"clérity"énd
c;)mmitment. These resdilts indicéte' that reflexivity becomes more 'i'r'nportant in
the absence of clear gro.u‘p go’é'is'(see Figure'6.1).‘ '

Hypothesis 2b predicted a moderating effect of team reflexivity on the
relationship bémeén group goals and innovation-ifnplémentat_ionf. ProQid_'ing"
partial support for this Hypotheéié; the interaction term betwe_‘e’r'l: team reﬂekiv‘ity |
and groﬁp goals explained a sigﬁiﬂ'cant portion of the variance ‘in innovation”
implementatibn' beyoﬁd that accounted for by their additive combination (R2
c_hangé =_0.06', p< 0.05). A significant interaction for group goals shows that .
teams low on reflexivity are bett‘er>at imblementing innovation when their goals'
are clear and their members are comhiﬁed to the group goals, whereas teams
, high on reflexivity are equally good at implementing inndvations independently
of their level of goal clarity and comhitment (B=-.26, p< .05)'. These résqlts
indidafe' that, sirﬁilarly_to what was observed for creativity, teaﬁq r'eflexivity
interacts .with group goals to predict innovation.irﬁpléme'nté'.(ion in the se_nse'thélt-_,
reflexivity becomes more important when goals are unclear and team merhbefs

are less committed to these goals (see Figure 6.2).
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* Innovation implementation
F-9

3 -
. —e—Lowteam
2 : reflexivity
— -a— -Highteam .
" reflexivity

Low group goals C ] High group goals

Figure 6.2. Innovation implementation as a function of group goals and

reflexivity

Hypothesis Ba' bréd.icts _fhat team reﬂexivity rﬁddéraféé'tﬁe‘ relationship
between participation and’creativity: Results shown in Table 6.7 indicate that
 the interaction term between téam'reﬂexivity and participatioh explained a
significant porfion of the variance in creativity beyond that accounted for by their
additive co_mbjnatiidn (Rz_ch_ange = 0.05, p= 0.09),'hence giying partial support
to Hypothesis 3a. The slope and d_irect@n of this.iqteraction.parallels that shown
f;:gr grqup_goalsv..(B=-.25',.p; .09). Teams high,o.n.reﬂ'ex.ivity are eq_ual_ly,crea’tive

no matter whether they have high or low levels of participation, whereas teams
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low on reflexivity are more creative when their participation levels are high. In
line with Hypothesis 2a, teams low on reflexivity-are as creative as tééms high

on reﬂékivity providing fhey also have ‘high levels of-participation (see Figure

6.3).
7.
-
5
&
-2
w 4
g
&} -
3
—e—Lowteam
21 reflexivity
, — -a-— -High team
1 ' » ‘ reflexivity

Low participation o High participation

Figure 6.3. Creativity.as a function of participation and reflexivity

" " Here the significance level islélig'htlly above 0.05 but wé should" .
remember tha’rt"bécausé of reduced sample size there is substantiaily ‘more
power to détect signlﬁcahi offects at the individual level than the team level of

analysis (DeShon et al., 2004).
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Table 6.7. Hierarchical multiple regression analysis for the effect of participation
and team reflexivity, and their interaction term, on creativity and innovation

implementation (N=50)

I'nno_\'/a‘tidn - Creativity

Additive : Inte:ra'ct.idn. ' Additivé | Jnter_aétion

-model = -model - - "-model- model
Sfe'b 1 |
-Organization 12 A7 ..38¢ 42*
Teamsize . .16 08 13 07
Teamtenure .05 -.03 -.62* -.69*
R&D tenure | 2 2 49" 61
Team tendre diversity | -.31 | -.43*- : -.22 : -.33
R&D tenure diversity | 10 .04 o -.16 ' -.21
Training diversity . -2 . -7 .03 .09
Se* diversity =1 o -17 - -.04 - -10.
Participation . A e 36"
Téam feﬂexivity Lo .47** A4** : 22 . .21
Step 2 |
Team reflexivity x : : s
Participation ' -31* . | - 25
Ad) RO . 34 4 .25 .. .29
chhangé e g 07 - 40t -.05"
F . - . < . 356 Ca44v . 266 383

*p<.10; *p < .05, **p < .01.
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A é~igr.\ifi.can-t interaction fdr participation shows that teams low on’
reﬂexmty are better at |mplement|ng mnovatlon when their levels of pértlctpiétlon
are high, whereas teams high on reﬂexwlty are equally good at |mplementmg
innovations i_ndependéntly ot having low.or higtt Ievels; of parti,cipa'tion té=-.31, P
< ‘0'5) These rés‘ults ihdicaté that ~simi'la‘flly to Wh'at'v(/és»reportéd for creativity,
team reﬂexw1ty mteracts W|th partnmpatlon to predlct |nnovatlon |mplementat|on

in the sense that reflexivity becomes more |mportant when participation Ievels' |

are low (see Figure 6.4).

Innovation implementation
-

3 i
' —e—Low teani '
21 reflexivity
. — -a— -High team
1 - : reflexivity

. Low participation . " High participation
Figure 6.4. Innovation impleme.ntation as a function of participation and

. reflexivity
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Hypothesrs 4a predlcts that team reﬂexrwty moderates the relatronshrp_
between support for mnovatlon and creatlwty The results presented in Table
6.8 indicate that team reﬂexrvnty do not mteract W|th support for innovation in
predicting team cr_eatlve_iout,comes. There _are, as expected, n'\aln effects»of ,.
~ support for innovation but not of team reflexivity. Thus Hypothesis 4a receives
no support from. these: results o |

Hypothe5|s 4b predicts a moderatmg effect of team reflexivity on the
relationship between support for innovation and innovation tmplementatlon The
results-presented in-Table 6.8 lend partial support to this Hypothesus by showrng. -
that the interaction termbetween__te.am reflexivity and supportfor innovation
expl'ained a signiﬁcant portion'of ’the variance in innovation implementation
beyond that accounted for by their additive combination (R? change = 0.04, p="
0.09).

 The found."interaction effect suggests that teams low on reflexivity are '-
better"at implementing innovation when their levels of support for innovation are

hlgh whereas teams high on reflexivity are equally good at implementing
mnovatlons even if they have Iower levels of part|<:|pat|on (B=-.25, p < 09)
'Agaln the sngnlfcance level for the interaction effect between reﬂexwlty and

support is slightly above 0.05, but similar to Hypothesis 3a | decided to accept |t

due-to the relatively small sample‘size.
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Table 6.8. Hierarchical mdltiple regréésibn éﬁaiyéis for the effect of sUbbort for

“innovation and tearri reflexivity, and their inter'acti'on'iterrh, on creativity and

‘innovation implementation (N=50)

- Creativity

Innovatlon

Additive  Interaction Addicitve " Interaction

model ~ model model ~ model
Step 1 ..
Organization - .09 | -_.i3 _ : .38 42"
Teamsize . . 16 10 . .16, 12
Team tenAure‘ | 02 | -.07 -:5‘8* . | =65, ..
R&D tenure _ A2 23 52" . 61"
. Team tenure diversity -25 - -.32 | -22 -.28.
R&D tenure diversity . .11 10 -7 -7
Training diversity _ -.24 -.21 .06 - 08
Sex diversity . -09 09 .05 -05.
Support for innovation 23 a0 43 .49_*f
Teém (eﬂexi\-/ity B2 42 29 21
Step '2  | o
Téérﬁ feﬁéxivfty X ‘Slupport : .
for innovation ~25" © e =20
Adj. R? : .33 35 .31 33
RZ change 46™ .04 45 02
F 3.25* 3.37* 3.15* 3.07*

- 'p<.10; *p < .05; **p < .01.
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These results indicate that, szmiiariy to i/vhat was found for the other
group processes mentioned above team reflexrvrty mteracts W|th support for
innovation to predict mnovation |mplementat|on |n the sense that reflexwity
becomes .more |mportant when there. is. Iow support in the team (see Figure. |
65, |

... Hypothesis 5a predicts that team reﬂexivity_' moderates the relationship“-"
.betvileen. intragroupﬁsafety and. ,cr.eativity. ,iTh‘e:, \r_e'sult,s_ presented in Table 6.9
indicate}that team reflexivity does not interact with intragroup safety in -
predicting team creative outcomes. Contrary to e’xpe_ctations',- there are no main’

effects of intragroup safety or team reflexivity on creativity. Thus Hypothesis 5a

receives no support from these results.

Innovation implementation
F. 9

31 ——Lowteam
reﬂexnvaty

- 21 —--a—- High team
: : N reflexivity

Low support for innovation High support for innovation
Figure 6.5. Innovation implementation as a function of support for innovation

L T S

_and reflexivity , | .
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Table 6.9. Hierarchical mﬁltiple regression ‘a'nalys'is for the effect of intragroup
safety and team refiexivity, and their interaction term, on creativity and

innO\./'ation’implémentation {N=50)

Innovation : Crealivily

Additive |ntefaction .- -Additive - - “Interaction

model model model model
Step 1
Organizaton -~ = .03 N R T |
Team size - | 16 09 . . 05
Team tenure N .04 | .01 o -70* -72*
R&D tenure : 03 07 oM 45
Team tenure diversity - - .19 -26 -.07 -13
R&D tenure divéfsity 15 16 12 -1
Training diversity -.28* -22 -.01 - .04
Sexdi\}ers'ity 05, 9 -.02-
Intragroup safety 23t 19 16 .13::" .
Team reflexivity 46 e 24 26
Step2 _ |
Team 'r‘eﬂexivity X ' , '
Intragroup safety , -.26" _ -22
Ad.R® ST 33 39, -7 . A8+ 22
R*change . . . AT | .06* 235 . 04
F - 3.41* 3.80"* 2100 2.23"

*p<.05 *p<.01.
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Hyppthe__,sis 5b . pr_egjic,'_(s_;, a. m,od_e‘ra_ti_ng__ effect 'ofs_tea.m _re_f!exiyity .onﬂ the .
relatlonshlp between mtragroup safety and mnovatlon |mplementat|on The' _
results shown in Table 6.9 Iend par'ual support to this Hypothe5|s by showmg '
that the mteractnen term between team refiexivity and :ntrag_roup safety
exp!eineg a si}gniﬁqant,pp_rti_grl of .th._e variance in. inpovetien implementation
beyond that eccounted for by f(heif edditive. combinagion'(_R2 change = 0.06, p<

05).

Innovation. implementation
r-N

3] |

' , , —+— Low team

col S coo.o reflexivity
' — -8 — -High team
’ .. -reflexivity -

Low intragroup safety High intregroup safety

Figure 6.6. Innovation implementation as a function of intragroup safety and

reflexivity
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The éigniﬂcaﬁt intefa'ction fc.)r”fn.tragrc;up ééféty shows that tea;ms low' on
reflexivity are better at i‘mplem‘enting innovation when their levels of intragroup
saféty are high, wﬁer_eas fearhs' high on.‘ref.léxiility are equéll'y""good at
implerﬁénti'n'g innovations even if they have lower levels of intragroup safety
(6=-.26I,'p.<"'.05). These results indicate t‘hat.tearh Vréﬂexivity interacts’ with-
intragroub saféty' to  predict iﬁihévétion.implehﬁ'entation"i'n ‘the ‘sense that™

reflexivity plays a significant role when safety levels are low (see Figure 6.6).

Chapter Summary

. Chapter 5 presentéd the 'res.ults of the analy.ées conducted to test the
hypotheses outlined in Chapter 3. The results indicated that all sharedness
processes — goal cllarity.and commitment, open arid frequent participation,
expressed and enacted' support for innovétio'n, and intragroup safety 'exp?e,sse‘é .
by a positive group affective tone — were éigniﬁcant predictors of teaﬁw
innovative performance. 'fﬁe results also sHoWed that reflexivity modera'ted.th'é '
relationship betv&een almost all sharédness processes and team's creativi& an;‘d :
innovation implementatioh. The results outlined here are further discussed in

the next chapter. :



CHAPTER 6

'DISCUSSION

Chapter Outline

In ‘thelcu‘rrent chapter the major"ﬁndihgs are discus;sed. First, | clarify which
processes exert mpré influence in the idea generation bhase and which are more
pr_eponderént during the idea implementation phavse. Second, | argue for the -

~ regulatory function of team reflexivity on team dynamics.'FinaIIy, previous findings

are integrated in the explanations provided throughout the discussion of findings.

A considerable number of studies has examined the direct effects of group
proceéses on group innovative oﬁtcomé but ndne; to the au;tﬁqr's kndwledge, has
analyzed how the interaction among group processes facilitates or hinders the
team' innovation process. In the current study, | first aéseséed the unique
cantribution o‘f each sharedness process to the team innovation process.
Specifically, which processes exert more inﬂuencé during the ideé generation
phase and which\aré'more prepon‘derént dﬁring the id_ea implementation phase.
Second, | attempfed to démonstrate that team reflexivity rﬁigﬁt have a regﬁlatory
function on team dynamics.

| drew on the informatior; processors literature to deﬁné sharedness as

those processes in the group dynamics that facilitate the exchange of ideas, -
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information and_knowledgé.amon‘g group mevm»bers in order to successfully
accomplish the groqp’.s_iask. Goal clarity a_riaAcommitment,. participation, support
for inriovation, énd-deve.ldpin_g intiagrpup safety are examples oAf'V such processes
that have been shown io_tie _asséciated with _team.irin'ovatilc.)n (Weét, 2'002).
Moreoyer, ilattei'npted io_denionstrate that these sharedness pr_ocesées have a
differential influence on two's'ta'ges of the innovation prjocess: idea Qeneraition and

innovation implementation.

The‘.ﬁrst,i—iypothesis, relating sharedness processes with téam innovation
process,- was..supported. Thé four sharedness processés model‘ e_xpl_éinedh a
significant émount of the variaiice in both creativity and innovation impl'em'e'ntation.
The_findings suggest that clarity of and commitmen-t to team goals;v interaction
-f_requency,.participation in decision-makingiand influence in the team; members’
~ support for-new and improved ways of doing thing's;,. and the«gr‘oup affective tone -
improve'.the team's awareneséi understanding of task and sharedness of .
information and knowledge, thus contributing .to increase the team innovative
outcome, The importance of this kind of group proceéses as correlates of
innovation -Vp'erformani:,e-is consistent with. previous research.in different contexts
ranging from-R&D;téams (Hirst & Mann, 2004; Marshall & Lowther, 1997; Taylo:r,'.
Snyder, Dani<e & Kuethér, 1995} to hospital- teams .(Borril et al., .2000; West &
Anderson, 1996): .. |

As expected; different sharedness processes emerged as the strongest

predictors of creativity ‘and innovation implementation.” Résults- indicated -that
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intragroup safety and support for innovation were responsible, in equal parts, for. "

the largest porti.on of variance in creativity ie)'(pl'éined by the sharédness processes.

Thus, a positive affective tone .in_ fhe team, associated with high’ levels of

" articulated and enacted support among team members may create the proper

environment for ‘introducing and discussing novel ideas. These findings are

consistent with previous research showing that the more members in a team are in

a positive mood, generally described by feelings of enthusiasm, optimism, calm,’

and comfort, the more individuals are engaged in ooperation, ‘in trading opinions,

"ideas ‘and khowledge, and therefore the higher is the level of sharedness in the °
team (Kelly & Barsade, 2001), 'ana show better recognition of integrative ‘solutions -~
- than fhdse ina négéti\ie mood (Carnevale and Isen, 1 986). From é'strict'indiViduaI )
pe'fs'peétive, 'rh'ood"caﬁ influence people's cognition: particularly regarding social’

information. That influence fmay be exe"rted'thrdugh several ways: For exaimple, the -
person’s current emotional s'ta'-t'e~hAeIp's to focus on any information that is "

corisistent with staté. Also, the greater the consistency betwéen thé: information’

and the emotional state, the better able an individual is- to-asséss complex-and”

ambiguous aspects- of that information (Forgas, 1994). Thus, an émotional state-

influences memory ‘and information processing, as well as- information based '

A ju'dgmentsﬂ During the process of inno:va‘tion, idea' generation depends more of

“individual skills and ability than any other stage, even if idea development is to be -

done by a group. Thus,-a positive affective tone _Or-lm'ood within a..group may

facilitate the task of.generating novel.ideas.and. negotiating .th,c')se ideas with other.

team members. The influence of positive moods in cooperative behavior during
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teams' 'ne..gptiati_On.is also.wel! documented (B_alfon, 1990; FQrgas, 19.98).' An,dth,erw___,,f"* o

explanation for the rglationsh'ip between positiv.el mood and creat_ivity may. be found
in tﬁe”;ugéesti.p‘n of éeorge and -Br.ifaf (1'9‘.92) whether positive mood will Ie_ad to
more ex-tra;rqie‘ béhaviqrs beqéus{e theré is greater goovd\_/.vi'IAl withiln the group due to
(po_sit'ivg thoughts at.)oult the group. Contributing ideas to the team is .a voluntary
action and lt_hevr_efo_re'_c'_aq_ be pérceiv_ed 'Sy team members more as an extra-role

behavior than a core activity of the team's task.

. These ﬂn_cjin_gs also suggest that verbal support through expectations énd
approval encourages téam members to éenerate_ideas andAsharer theni within. the -
'- grqﬁp:_ The approval ‘c->f'on;e member suggestions and dpinions by the other
mémbgrs is a_stréng stimulant for that member to continue proposing new ideas, -
as w‘eltl as discussing the ideas introduced by. other mem_t?er's. Results from othe}
'stqdie's' beér'vyivtness. to thé association between support and group effectiveness
(Campip}_n _ét Aa-ll_., 1993, 1996), and more specific support for innovation and
- inno;/e_zfic;n’(Ande.‘r'_sc_m & West, -1998; Burningham & West, 1995), ;':15 well as the
r-elmati‘on bgtwet.en. inferpersonal support within the group aﬁd greater willingness of |
group me'jm.bers to engage in c'har_\'ge efforts (Tierhey, 1999) and»tp.e.ngag.ev. i'h,
inhoyative éffor’Tis_(S.cqtt & Bruce, 1 994) In._?_ study with ho‘spita'l teams, West ahd
Andersoﬁ (1996) found support for innovation to .be ';he best vpredicto.r of

implemented changes novelty.

.. .. Participation emerged as the-third most important predictor of creativity.:

interaction frequency, -influence- in- decision-making, -and the exchange. of
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information among' team members :s'ee'm."to be necessary for idea gene‘ration but
only to a certain degree During |dea generation the exchange of knowledge or
information is not as |mportant as the er]rngness to put forward novel and radical
ideas and to question the ideas advanced by other colleagues. Apparently,_ the; '
mere presence of norms for participation ‘may not stimulate team members to put
their ideas forward unless an affective climate of 'po‘si'tive value exists as \_/l)ell as a
behavioral indicator — usuatly i/erbal —'tha:t'hi's or hef ide‘as' are welcome.

Of all sharedness processes group goals and particrpation emerged as the
most important predlctors of innovation |mplementation Clanty of and commitment
- to team goals is by far the strongest predictor of product or process
_implementation Clear goals provide team members with clear directions, which in
turn facrlltate the choice of appropriate procedures and promote a stronger focus
- and effort on the tasks. Setting clear goals is of particular importance for 'teams .'
with innovative tasks, as goaI setting reduces uncertainty about the qualities of the"-'
expected output Making good deC|S|ons about alIocatlng ltmited resources is .:

critlcally dependent upon knowmg- where the team stands wnth respect to the.
desired goal states. For example, Hoegl and Parboteeah (2003] found that goal .'
se"tting'was'more strongly'correlated-to effectiveness (.output»’quality) .tha'n |
efficiency (adhere'-nce to budget and schedule) in software de.\'/elopment teams.
The importance of clarity of objectives is consistent with‘ previou.s; re'search
in innovation teams. ‘Thamhain (1996) found that communication 'of"project

objectives was an important determinant of performance in engineering teams, and
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Pe_ar‘c.:e and Ensiley'_(2OQ4) _le_:Ir].d that ,s_tibared vision 'wes reciprocally and
Iongitudinaliy reIate<_j with tearns dy_nam_ics end_innovation_ effectiveness ini product.
and process inn_ovation‘ teams. The .re,c'iprocel influence between i/ision and team
dynainios is oongruent _witn th.e...nigh ‘correl_ati‘on.s__ obseryed ‘b.et‘ween group goals
and the othe_r group processes,and gives support to th,e idea. espoused in this
dissertation tnat ther_e are. certain'interaction processes in a group that promote the |
sharing of inf‘or,rnatio.n and knowledge among group tmembers_,' but.also facilitate
the develiopment. of shared team goals. Reciplrocellyl, clear goals may help team

members focus t.neir exohenges_around the issues tnat are morerelevant to the.
goels_of the team. These processes | called sharedness processes.

_ A. ooncurrent ekplanation fo_r the association betv'veen group ,goels and
i.nnova‘tion‘__im.plelmentetion may also found support in the Pear_ceand Ensley
(ZQQA) StU.QV;-,_SF‘Ch explanation posits that clarity of and commitment} to.goals
i:iepenci_s_,not_._on'ly.on the interactions within the group but also on the success of
the team. As a team becomes more effective at implementing new solutions, the
reason for the team’s existence and its path to the future becomes clearer.
Similarly, as.the:effectiveness of the team Aincreases, its mer.nbersi became more
'co‘.m:rnitied to team’s goei_s.‘..

_ Participation el_s_o_erner_ged as an ‘important pre.diotop of - innovation
' implementation. As,ekpeoted, the implementation stege of_the innovation process
is ;dependent_on;d.ifterent behaviors ,than those invoived in .idea generation. It is.the
negotiation, cooperation, resources gathering, power struggles inside and outside

the team that aliow team members to transform ideas into products, processes or
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prooedures novel and useful to the team or the organization, Ther:efore, group
processes that allow team members to frequent‘l"y engage’ in free and |
comprehensive discu’ssion of ideas have more influence in the— de've'lopment' ofr" |
ideas. Latham, Winters and Locke (1994) suggested that participative decision-
m’aki.ng in autonomous work teams will have a positive” effect on ‘performance
because subordinates with task-refevant knowledge are allowed to share it and
, |mplement it. ngh quallty solutions requrre extensive and dlverse knowledge that
may only be brought up through |dea and information shanng among “team
members. Therefore, the existenoe of processes that stimulate team members to‘ .
~ share information is oaramount to the 'd'ev'e\lopment'of4ideasfv;/ith greater likelnihood' :
of"being'implémented.'This id'ea'hha.s received empirical support from.o?e‘\'/ious
research. In a study with cross-functional teams, from high-technology firms
responsible for developing new products,' Lovelace, Sha'piro and Weingart (25'01'—) 1
found” that collaborative 'communioatio'n moderated the relationship between’
intrateam task disagreement and team innovativeness, such that the negative
effect of task disagreement on team’s innovativeness will be less frequent inteams
that communicate in a collaborative manner. Such relationship ﬁ'ndssupport in the
idea that through sharedness processes team members can dilute their differences'
by increasing the level of sharedness in task representation. AI.So,"ooé;n. and
fredue'nt interaction among team membérs stimulates the integration of different

perspectives, the’ generation of feedback and ‘eventually will- lead to better:

-

decisions (Tjosvold 1985).
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,Doe to time, budget, a_nd.'manawgement pressure, _tr_ansformatic)n of ideas'
into Ap‘roducts‘ or processes tends to lmpose higher demands u'pon team members .
in'ter_‘ms .of lnvestment._ resistance to frustration a.nd Hpersistence. Vllhen'tea‘m
members have sorne degree of influence in decision-making they are more,
motrvated to mvest in the outcomes of those decrsrons takmg thelr efforts farther -
and reducmg thelr resrstance to rntroduce changes Influence in decision- makmg
,may be seen as the motlvatlonal force that stlmulates group members to share
thelr |deas and knowledge as a way of ensurrng the success of the mnovatrons :
they are attemptmg to lntroduce Previous research has emplrlcally supported thls_
posltl\re rel_atlonshlp hetween participation and mnovatron in contexts as drfferent
as oil 'cjompan.ies (Burnin‘gham‘& West, 1995), and research and. developm,ent,
projjectg‘;»r.odps (Keller, 1994)_. In yet another context, De Dreu and West (2001)
ardded t‘hat creativity induced by minority dissent would I,ea.drto 'innovation‘only'
when t team members partlcrpated in decrsmn makmg |
The second goal of this research was to examine the mfluence of team’
refle?grvrtylrn'the mnovatlon process. lnpartrcular, how team reﬂexrvrty interacts with’
th_e.sha_redne’ss processes to promo_te :the:generation and implementation of ideas
wlth_in t.hve' tea_m... 'I"'he results -indi_cat,e that team reflexivity_plays» an essential role in
te_am innovation process. For example, team reflexivity was .‘fou,nd to be a_strong
pr-_e.di.ctor: ofiidea i_mplementa_tion, but not of idea-generation. This is not sorprising
since“creativ:lty_ and implementation dem_and different individual skills and different,
g_r_oup processes. West (2002b) argues that generating ideas‘.inva group ‘d,ep_en'ds-

v,

more on individual creativity and is relatively easy, While implementing new
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produ'cts, procésses, 'or proce'dures |s more of”a group task .and- is-'m"ore d.itﬁcult
because of resistance to change, and. cu'IturaI'and 'str'ucturalibva.rriers. In the same
vein, " Amabile (1988) proposes, in her model of creatrvrty and mnovatlon rn"'
organlzatlons that generatlng ideas - (creatrvnty) and |mp1ement|ng them |
(innovation) are processes that occur at different levels and reqLiire different sk'i'II‘s'
and resources Therefore creatlvrty is pnmanly an mdrvrdual process that depends'
on worker's mtrrnszc motlvatlon to do the task creatwrty relevant Skl||S and.
domain- relevant skills (Amablle 1988) Innovatlon is first and foremost a group
and orgamzatlonal process that depends on the avallablhty of resources in task“'
domain - people with relev'ant knovvledge; 'materiairand fi'n.ancia'-l" resources
inf‘-o'rmation and- trai'ning - and sk.iIIs in innovation management - c;;oat'-"s!ett:i.n'g,‘-:
rewa’rding of innovative behaviors, participation in decision;making, flat structures
. and intergroup cooperation. A'
Suggestlng new ideas, despite how’ mapproprlate they mlght be has no..‘
consequences to the organlzatron However attemptlng to |mplement them usuaIIy
has high costs to the organization concerning time resources, 'and':peoplhe‘ and
may have negatlve consequences regardlng costumer commltment and overall"-'
‘ performance if such attempts to mtroduce mnovatrons farl Therefore the constant ;
reflection upon the team's. objectives,_ strategtes and processes, detailed
_implementation 'pl'anning.,' and consi’dera;tion—‘ of alternative' courrse's.' ot: actio.n.'are
paramount to idea implementation (West 2002). The results of this study suggest
that members of teams’ with hlgher reerxrvrty are mteractrng frequently to momtor

their progress on achlevmg the goals Thus hrgher team reﬂextvrty not onIy _
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ensures that teams are aware of therr progress but also alds them in plannmg
prolect mllestones and deadlmes The drfferentral |nﬂuence of team reﬂexrvrty on
creatuvrty and |mplementatlon may start to shed some lrght on the group processes :
that are called upon in the two stages of the mnovatron process (Krng 1990 West ’
‘2002)

Addltlonally, team reﬂexrvrty was shown to moderate the relatlonshlp
between sharedness processes. and innovative performance of R&D teams.
Hypothe3|s concerning the interaction effect between team reflexivity and each of
the four.sharedness pro_cesses were supported but only partially, as the interaction
between reﬂexivity Iand the other group processes did not turn out to be exactly'as I
was expectrng The orrglnal hypothesrs predicted that teams hrgh on reflexivity and
hrgh on sharedness processes would be more mnovatrve than teams with high
sharedness processes and Iow reﬂexrvrty The ratronale for thrs hypothes13 is that
team.reﬂexrvrty works as a group regulatory process that focus the team

sharedness processes on the task of generatmg rdeas and developrng them into

new products processes or procedures Either by changrng the strategles to

approach problems or redef‘nrng goals makrng them more clear to team

-~

members and changrng the processes by whrch team members share |deas "

mformatron and knowledge | was expectlng a synergetlc effect to emerge that
would greatly boost team performance Such effect was not evrdenced by the
results since teams wrth hrgh sharedness processes and low reflexrwty were as.

mnovatwe as teams with hlgh sharedness processes and hlgh reﬂexrvrty However

teams with low sharedness processes benet’ ted. greatly from hrgh team reﬂexrwty
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in such a way that teams Iow on sharedness but hugh on reﬂexnwty were-as
|nnovat|ve as teams hlgh on reﬂexrwty and hlgh on sharedness processes In thls—
case, can we speak of team reﬂextwty as a regulatory mechanlsm of group‘ ‘
dynamlcs’7 To answer this questlon | will begin by defnmg team regulatlon andg '
proceed.to analyze the interaction effect between reflexivity and‘ share.dne.ss ‘-

processes separatel'y for idea generation and idea implementation. »

| ,Reflexiyity as a Team Regulatory _Process

-

A self—regulatlon process may be deflned as the modulatlon of thought ..
affect, behawor or attentlon vna dellberate or automated use of specmc“
mechantsms and supportlve metaskllls" (Karoly 1993, p 25) Accordmg to Kanfer' ’
.and Ackerman (1989) self-regulatory processes at the mdnwdual level are part ofj '

the motlvatlonal processes |nd|V|duaIs use for cognltlve resources allocatlon When

”

confrontmg tasks, mdlwduals must decide whether to aIIocate attentlonal resources v

i

to goal attamment and how much resources should be dedlcated to task

accompllshment Th|s self—regulatory process mcludes three types of behawor

l

self—monltonng, self-evaluatlon and self-reactlon Self—monltonng mvolves attentlon
to goal related behawors and strategic allocatlon demsrons to make goal
completlon possnble Self—evaluatlon entails the companson of current performance

to the desued Ievel of performance and the assessment of the magmtude of goal-
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performance dlscrepancy Self-reactlon 1ncludes both affectrve reactrons to
feedback and self—eff cacy judgments The settmg of goals automatrcally lnltrates

self-regulatory actlvmes whereby people monrtor and evaluate therr performance ‘
(Kanfer&Ackerman 1989) | ” .

Regulatlon at the team IeveI was conceptuahzed asan |somorph|c process
to the mdrvrdual Ievel self—regulatron process, charactenzed by construct'
parallel:sm and functlonal equrvalence of the relations Imklng parallel constructs
(DeShon Kozlowsk| Schmldt Mrlner&Wechmann 2004) Therefore, S|tuat|o'nal
factors such as performance feedback and team characteristics such as '
performance orlentatron and mastery or|entat|on have both dlrect and lnteractrve
effects on the formatlon of mtentrons and actlons that are part of the team-
regmulatory ;processes Examples of common intentions are team goals team
members commltment to the goals and team eff' cacy These mtentlons affect
performance by means of regulatory actlons such as mcreasrng team-focused
effort and deyeloprng the strategles needed to achleve the goals ThIS is a dynamlc |
process where a team develop mtentrons act on those lntentlons through team
focused actlons coIIect formal and 1nforma| feedback on the effectrveness of those
actlons and adapt elther the mtentrons (team goals) or the actlons (e g. changrng
strategles) in response to the goal- relevant feedback (DeShon et al 2004 12 10)
_Wth this defnltlon of team regulatron in m|nd Iet us take a Iook at the results for the
|nteractlon hypothesns Flrst there |s a srgnrfcantly drfferent pattern of effect

between team reﬂexrvrty and creatlvrty, and team reﬂexrvrty and mnovatron

lmplementatron Not surpnsrngly, reﬂextv:ty pIays both a drrect and lnteractlve’
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effect on the |mplementatron of |deas but has.no direct effect and plays a partral\
interactive effect on the generatron of ideas. Reflexuwty appears to be more a
hindrance than an advantage to the process of generatrng rdeas Creatrvrty is best o
predicted by support for mnovatlon and. 1ntragroup safety, thus suggestrng that |n.
R&D teams ideas are generated on a free wnlllng base and without much
constrarnt Team members grve therr ideas when they feel appropnate wrthout
concernmg wrth therr consequences and wrthout fear of peer reproof Usually, hlgh
goal clarlty and goal commltment wrll motrvate team members to contnbute novel‘f
" ideas and will channel those |deas toward the team’s objectrves. in thrs scenarro ~
reflexrv1ty may be ‘a h:ndrance to creatrvrty either by excessrve monltorrng andhh
plannlng that may reduce the radrcalness of ldeas or by consummg trme and
cognitive resources that would be best allocated to generate |deas Conversely, '
when goals are unclear team members may be a lrttle lost on what is expected“:
from them and attempt to generate ideas through a process of trral and error in the. '
absence of feedback either from wrthm or outsrde the team thts ‘trial and error
process W|lI contlnue mdeﬁnltely W|thout much success. in thls scenarlo reﬂe;(wrty "
can make a drfference by regulatrng the team members process of generatlng”
-|deas Thrs can be achleved by clarrfyrng goals settrng new strategles and'
adjustlng team members effort | o | o
The same logrc applres for partlclpatlon |n. the team' orAmore precrsely‘,’for
the Iack of partrcrpatron in the team Agaln in R&D teams where researchers do'_
not mteract frequently and do not engage in openly dlscussmn of issues, reflexrvntyi .

_‘ may facrlrtate team members interactions in such a way that thelr creatlve '
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performance comes close to the .Ievel of hlghly part|C|pat|ve teams. On the
contrary, when teams are h|ghly part|C|pat|ve engagrng in reﬂexnwty does not brlng
out any advantage to the team Prev10us research has shown that reflexnvnty by'
ltself does not promote creatlvrty For example Carter and West (1998) found
. reﬂexnvnty to be posmve|y related to clanty of team goals partrmpatron in decrsron- :
maklng team affectlve tone, and even team effectlveness (audrence ratlngs) but
not to team creatrvuty in televssnon productlon teams

Reﬂexwlty as a team regulatory mechanlsm vls supported by theresults of '
thls study Teams Iow on part|C|pat|on or Iow on goal clanty and commltment and
|ow on reﬂexwlty have the worst creative performance However when those
teams engage in a reﬂexnve process they can'be as creatlve as teams hlgh on
4 part|0|pat|on and group goals The hypothesrzed mteractlons between team
reflexivity and support for mnovatlon and reﬂexuvuty and mtragroup safety foIIow
the same trend of the other two but were not statlstlcally srgnlfcant One p053|ble |
explanatlon may be found on the dlstlnotlon that Kanfer and Ackerman (1996)
make between motlvatronal control and emotlonal control Motrvatlonal control is a
‘ self-regulatory process more concerned wrth mamtammg task focus desplte |
boredom or satlsfactlon W|th performance whereas emotlonal control |s more
concerned w1th preventmg |ntru5|on of negatlve emotlons on task performance
The homology W|th team Ievel regu|at|on may lead us to thlnk of team reﬂexnvrty as‘
a motlvatlonal regulatlon process thus havmg a Ilmlted power in the regulatnon of'

team s. emotrons or, affectlve tone expressed in the support for |nnovat|on and‘

PN

_intragroup safety processes.‘ -
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Team reflexivity evidenced )a. direct as well as an'intetraotive effeot o-n'the '
- process of |dea lmplementation Reflexnwty interacted W|th clarity of and-
commitment to teams goals part|C|pation 'in deC|SIon making, support for
innovation and intragroup safety to predict development of ideas into newm‘

products processes or procedures although not always in the hypothesnzed -

direction. Contrary to expectations team reﬂexwlty did not act as a steering wheeli“' B

~for teams with high Ievels of goal clanty and commitment particrpation support: -
and safety Ieading them to a higher performance However team reﬂexnvnty acted
as a team regulation mechanism by pulling teams up when goals are not clear'
part|C|pat|on and support for mnovation Ievels are Iow and the mood is not good .
.The team- regulatory capacnty of reflexwlty is called to mtervene along the'z
implementatton process whenever there is a discrepancy between team current '
.performance an.d goal states, thus reducing the discrepancies. }
" The results of this ‘'study support that idea given that teams less successul
in impleme.nting ide‘as are the ones who could not develop a‘reﬂ"eiive process to
counter the innumerous discrepanmes that may have surfaced dunng thoe idea
development process caused by elther lack of goal clarity and commitmenti
participation, support for innovation, and intragroup safety or all ‘the sharedness
processes taken together. One can speculate that by being reﬂexiveﬂ' teams:can’
clarify goals define strategles and delineate implementation intentions Wthh by
them prompt action In a set of experimental studies, Brandstatter Lengfelder and

GoIIW|tzer (2001) demonstrated that forming |mplementat|on mtentlons lnstigates

immediate efficient action initiation. Forming implementation intentions is a
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conscious mental act with, automatic consequences, since individuals attempt te
dec;ide-in edvahc:e .onl_ho_w'one Wehts to res“pond_- if a certain antie}ilpeted critical
situati._oh is encountered. According .te Golliwitzer and colleagues, im.ple.mentat:ion
inten:tilens”_ _r.epresept.e. _self-regutato;y tool that can willfully be used when.evver: the
initiation of goal-directed behavior is at stake. The strategic character of
impvlj'e_.mehtatien intent_iohs |s characterized hy._three »features: (1) implementation-
intention effect seems te be more bronouncedthe mere difficulties in initiating Igo_eil-. -
direpteq_:behey.ior. are{ehcoun_t‘ered; (2) "implleme_.ntatio.n intentions were njost, |
'eff?‘},t_i‘,’?-,in;FQWP'?“"Q dtfﬁ,cult;'ih"stead of easy goals; and,A(Q)Athei_r:effeet‘on action
lasts. enly as long es the individuallstill holds the tespective implementetion ‘
intention. .Taken together, these flndlngs |mply that the less routlne the
implementation of a specific goal is per-se, the more effectlve the formmg of .
lmpll‘emert_xita{tloun |ntentton§. can be for goal achievement (Branqstatter, Lehg_felder,&' ,

Gollwitzer, 2001)

‘Th'e regulation effect reflexivity has on team functioning .is fundamental. :
dttring the proce.'ss of developing ideas. The-Asuccess of,en R&D team is less
dehendent on the idee generation part than on limplementation part of the process.
No matter how geod or how badthe,ideas are the consequences are not as
dramatic as the failure in trenslating those ideas into novel eroducts. betetoptng
ideas consumes more resources; time included, and therefore is less com'pliant
with vvtahde}in'g:;"a'reund without .clea_'r directions. Reﬂexiv'it’y'doee' not repleee group~

integration processes or even had to them‘—'teams with ‘high levels of group
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integration processes are very good at implementing innovations ‘even when they "

are low on reflexivity — but it may help members of teams with low levels of -

integrétidn focus their effdrts in éccomplishihg' the task at hand. In contrast With

what was verified concerning creativity, several studies with real teams have found

avdirect'positive relationship between team reflexivity and team performanEe

" (Schippers, Den Hartog, Koopfnan‘ &'V\Henk, 2003; Tjosvold, Hui &‘Yu, 2003)', and
between team reflexivity and innovation (Borril, West, Shapiro” & Rees, 2000

Carter & West, 1998). In a study with research teams Ounbar (1996) found that "

scientific breakth'ro'ughs tended to occur when groupé reflected on potential causes

for negative or inconsistent findings. A few additional studies have addressed the
interaction effects of reflexivity with some group processes and composition
attributes. For example, DeDreu (2002) reported that minority dissent was

associated either with more innovations and higher team effectiveriéé‘s‘only when

there were high levels of team reflexivity. West, Utsch, Borril & Daw'son'(20'02)' '

found that teams withhigh levels of knowledge. diversity were .able to be more

innovative, provided they engaged in task reﬂexivity.t'. AR

Chaptér Sum»mary‘

Chapter 6 discussed the findings of the data analysis performed in.the previous
chapte_r._AII hypotheses received full or partial support. Results s_usEai_ned the idgq
that the four sharedness processes play a differential role éloqg the_innavation

process. While the generation of creative and useful ideas is more dependent on
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high levels of support between team members and a positive affective tone in the
team, the development of Ideas into novél prod'ucts, processes, and procedures is
more dependent on high levels of goal clarity and commitment, and participaiion in
decision making. Fin>ally, results also bared witness to the idea that a team's ability ‘
to reflect upon goals, strategies, and processes ahd to adapt them to chanées in -
their environment is _fundamenfal to the‘_in'f,\ova‘t@onr process. Reflexivity plays a
fegulatory role that enables teams to correct the surfaé:ing discrepancies between

their functioning and goal states along the implementation process.



. CHAPTER7

OVERVIEW AND CONCLUSIONS .

Aims-of Thesis and Summary of Findings

This thesis formulated én-d tééted a nﬁodiel df team innovétion. | based :t'he
.theoretiCaI"framework and hypotheses -6n two well-established theoretical
perspectives: a functionalist approacﬁ ‘to team performance, and a group
‘information processing perspective: The functionalist appréach informed fny
quest for the facfo-rs that distinguishéd successful from unsuccessful teams in
producing in'novation.-lt‘helpéd me tb focus on the functions of inputs and
processés as prediciors of team inﬁovative performance. The fpersbectihve of
teams as information processors helped me to clarify the specific functions of
Cerfain group processes in promoting sharedness of information, idea and task
definition among members of a team. The group proces‘s}es operationalized as
sharedness Aprocesses were élarity of and -commitment to teaﬁ goals,
particfpétion in decision-making, support for innovation, and infragr.oup, safety.
T_he'informétion broceséing perspectiVe was also ré‘levant to hypothesize
differential effects of group procésses upoh the idea generation and idea
implementation phases of the innovation process. This distinction between idea
generation and idea implementation was anchored in previous research on the

process ‘of innovation. Finally, both perspectives lay ground to the
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conceptual:zatlon of reﬂex1v1ty as a team regulatory mechanlsm Testing a
model of regulatlon of team sharedness processes as pred:ctor of innovation
mvolved two stages The fi rst stage establlshed whether ‘the team mnovatton |
model adequately measured the proposed constructs Conf rmatory factor
analysls demonstrated that the fve factor team |nnovat|on model drsplayed
acceptable measurement propertles In the second stage of hypothe3|s testlng I
exammed the relatlonshlp between sharedness processes and idea generatlon,
and ldea |mplementat|on based on ratmgs prowded by team managers and
Ieaders The team regulatory effect of reﬂexrvrty was also exammed The results .
provnded support for the general model of sharedness processes and
regulatlon ln general team sharedness processes explalned an |mportant
proportlon of the vanance in team s mnovatlve performance Furthermore the
four sharedness processes studled have dlssmnlar |mpact throughout the
mnovatlon process Support for mnovatnon and mtragroup safety followed by-

partrcrpatlon emerged as the strongest predlctors of success durmg the |dea

generatlon stage whlle goal cIarlty and commltment and partlmpatlon in

<

decrsron maklng, foIlowed by safety emerged as the strongest predlctors of
success durlng the lmplementatlon stage The hypothe5|zed effect of reﬂexmty
as an |nnovat|on booster d|d not fnd support on the results glven that hlgh |
'Ievels of reﬂexmty dld not add to the posltlve effect of sharedness processes on |
creatlvrty and mnovatlon Nevertheless team reﬂexmty appeared as a group- ‘
Ievel regulatory mechanlsm preventlng teams wrth low Ievels of sharedness :

processes of becomlng unsuccessful elther in generatlng and |mplementmg

ideas. Another relevant flndlng in thls study was that almost all team
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composition characteristics used as control variables (coefﬁcient of variation of

team tenure and R&D experience team size, sexual heterogeneity of the

teams, training heterogeneity of the teams and the average tenure in the team)

had no direct effect on the innovation process beyond that of group processes.

The exception was average team tenure, which was negatively associated with ~

|dea generation even when group processes and their lnteraction were

controlled for

~

-1n summary, the results provided support for the team mnovatlon model and |

suggest that the fve factors play distinct functlons throughout the process of

developing novel products processes or procedures’ whlch are de3|gned to

- benefit the team the organization or the wider socrety as is the case of the R&D

teams who accepted to be part of thlS study Enacted and articulated support

provnded by team members for new and |mproved ways of domg things and a N

pos:tive group affective tone were the most important predictors of the idea

generation stage Also, dlversuy of team attributes dld not predict creatnvrty but

. (

teams. where people worked together for longer were less creatlve than younger

[

teams. Conversely, clear team goals and high commrtment of team members to..

those goals and high levels of information sharing interaction frequency
partrcrpatlon in decrsmn maktng, and mfluence in the team were the most

lmportant predlctors of ldea appllcation The team abllity to reﬂect upon team S

objectives strategles and processes and adapt them to envrronmental changes

or performance dlscrepancres was also an tmportant predictor of tdea

|mplementatlon However, the most interestlng feature of reﬂexrwty was lts
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capacity to regulate team processes, enabling teams with pobr:sharedness:. - e

processes to become successful innovators in the long run.

. Strengths and Limitations

This stu‘dy. bu‘ildé on é number of strengths. First it made.an effort to shed some
light onthe: group integration processes thqti are called upon in different stages
of the inndvation:process. West argL:Ies. that innovation is a twomomponeﬁt '
proéelss;-*'e‘r.lcb_mpassing b_otH creativity'— the géneration and development of
ideas — and innovation implefnehtation - the introdﬁétion of néW and improved -
products, services, and ways of doing things. — in a non-linear progression
(West;-2002,:p. 357). He also argues that factors influencing both Creativity and..
innovation implementatioh are not id'entica.l; urging us to clarify such differential
impac’t.' Paulus '(2002)' questions to what extent team members’ skillé and
khoWledgerand tee;m ’processés‘ enable’teams to overcome the problems théy
encounter in ided generation and ~imblementatio'n. Nijstad-aﬁd-De’ D(eu (2002) .
chal!eriged:researcheré fo -study -more:real groups and examine ‘interaction °
effécts’in nﬁpré-detail'.-.Theréfb‘re,- this ‘dissértation attempts to réspond.to those
challenges in several ways: by studying reai R&D teams whose main tasks are
to create new'knowledge; broad-based and applied to p‘arﬁcu‘lar problems, to -
produce new products or processes or to improve existing ones which are the
heait of the-innovation process; by ?-identiinng :'tWO' separate sfages in thgl

‘innovatioh-process and-described‘which group procésses are more relevant for
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each stagé; and finally, by exan‘iining‘ the interaction effects of réfle‘xivify and tf\é .
other group processes on each 'Sfége. '

Second, from a theofetical ;‘Jojnt of view, this dissertation integrated
contributions from a perspéctive of groups as information processors (Hinsi et
al., 1997) into a traditional -functionalist fr‘amewidr'k'.ﬁBy donceptualizing well
studied group interaction processes as sharedness prdcesses | intended to
describe with greater. accuracy how group_brocesses énable teams to achieve.-
complex tas'ks as those. involved iﬁ the creation_of--Lsorhethinginew-and useful: - .
Complex:jtasks require team members to transfer cognitive resources from the
individual to- the group. - That can be. su.ccessfully. achieved -only. by-means of -, -
interaction -processes'thaf enab-le' and éncourage_vsLxcvh transfer. That-is;why. .-
grbup-processes like participation,-goal clarity and commitment,n-_ s‘upport,--and .
intragroup:safety .are -necessary ,for~-tearﬁ membérs, to.;shar_e_thei_r ;‘s';va_’ec.:riﬁc, -
knowledge-and put it to the service of theteam: .. - -~ . -+ - . -

L Third, the introduétion of té{am-regulation- construct heiped clarify team -
p'erfo‘rmance as a .dynamic adaptive- process. The idea, of': _régul,a_tony~---—
mechanisms’ in tearﬁs;has béen.rarely the object of '_stﬁdy.-;'Thé exception s -
DeSchon. and colle.a_gues‘(2.004) fhat- conceptuatlized and test.a regulatory-.-
process at team level that is isomorphic and functionally equivalent to--regulatory_ .
process at individual level: The test of team reflexivity-és-a~regulator--o_f,;te'am .
perfofmanbe, although suggested by :West (1-996) was- never done before. .
Finally, this study- discussed the:idea that .different group::processes have .
- different functions depending on the-_typé of task-teams have to-accomplish in a.»;

given-moment. It is argued that some processes are necessary to-facilitate idea .'
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and information exchange within the group while others are more relevant .for':

goal achievement and implementation The.ﬁndings of this study seeml to
support the |dea proposed by GoIIW|tzer and colleagues (Beckman & Gollwﬂzer
'1987 GoIIW|tzer 1990) that different mindsets are called “upon in different
tages of a goal implementation process When people deC|de whether to adopt _.
"a s'peciﬁc. goal the..b_est.results are ac_hieved wh'en m_diwdual_s adopt a'
deliblerative mindset, "an_d once that decisiOn,has.bee—n made an implemental
min'dset woiuld be better. A deliberative mindset is characterized' hyh‘carefull'
examination of competingi goals objective weighing of pros and-cons of each. It
s assumed to foster accurate and open -minded appraisal of evrdence and"
thorough Judgment processes An |mplemental mlndset is oriented toward-.
movmg quickly and expeditiously toa posmve outcome It is assumed to have a
determined closed minded self—servmg focus biased toward thinking about
success In an |somorph|c model of team mnovation process mlndsets would be’
equr_ya_lent to shared‘teamwork schemas, that is shared representations of team.
tasks and pr_ocess_es (Rentsch ~& HaII, 1994). l)uring the idea generation stage
where evaluation of alternative 'idea.' and choice of ideas for ’further
implementation would req’uire a'collective delibe‘rative mindset In turn' the .
'stage of idea implementation where focus on outcome is paramount would be
better served by an implemental mindset
_The resu_lts_of_ this study reflect the greater importance of_ effective .‘
sha_redness‘ processes as well as regulator_y processes in_settings.of hi'gh.
com’ple‘X,i_tY, S:l.J.Ch_as.R&,‘D teams. As tasks become increasingly:“comple{(-,'so;'

does the need to transfer cognitive resources from the person to the group. if
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we -|O'0k' at 'thé nature of R&D a'cti\)it;l;' fhe're éééﬁns'tb be a :Qr'eafe} érﬁpﬁésis on h
knowledge acqtiisiti_on and retrieval than in m.any dther areés of ieam'\'/vorkir;g;‘
In effectivé teams members act as'.cQIIéc'tivé sources ‘of ideas, 'enhancihg the B
'shared-.knov‘}Iedg'é base of the team and pfévidiﬁ:g opportunity for the véicing
and .testivné of different 6piniqnsi~ The study a'nalyses’."s.uggested that reflexivity
by itself is not a guarantee of project success. However the absence of -
reﬂeXivit;/; pé“;rticularl)"/ when perfbrmiﬁg complex tasks, may ‘s'evé'reiy' impede
project berfornﬁénée. | . | . | |

| _ At the hethbddlogic'al leve! _‘of'concér'ﬁ this istﬁdy-u'sed' real team's"-tha"t“
tended to pegrclzeive' '6f: themselves as a teérﬁ., pérbéiVed that '-6thér's in the
orgéniiaﬁon fécbgniied th'em‘_aé. a group,:‘a.nd worked tdgethér on .an"onéoihg ‘
basis to produce new kﬁoWIédge and prc;dﬁcts. In addit}oni'thé teams Ha:a:é;' "
higﬁ level vdf within interrater agreement for the va'ri'ables‘ in the study. |ndicat1ng
that teams héd engaged in “collective int"erpreté;(ion." (.Koziow.sk’i & Hattrup o
199.2';:p. 162) of these relevant contextual, team-related, and job-related féatures
of their situation and 'ﬁéd arrived at a coﬁsen:shs.aboﬁt thosg features. .

FUrth.errﬁ'o'r‘e', the variable measures abbeéréd té)n have ac‘:AceptabI:éﬂﬁ
discriminant validity and high reliability. | used existing.. previously \'/"ali:détféd': :
measures with F’o-rtugue's'e samples (gc’>a'l clarity and commitment, part|c1pat|on '
support, and safety), and with other samples ’(ré"fléx-i'vit"y)"a‘nd ‘déveloﬁe;d" twka' i

new measures (creativity, and innovation implementation) “after existing
published measures. Finally, thé measures of ‘creativity and innovation

implementation were collected either from team managers or leadérs that were
. { .
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not mcluded ln the team for purposes of analysrs |n-order to ellmmate concerns
of common- method bias.

Desprte the methodological strengths descrtbed above,“this study |s not
without its Itmitatton. ‘O._n‘e ‘”f.TTi;ati.Ol}_" of this .study yvas the impossibility to:us_e
'hard-data measures of innovative perforrnance. More obj'ective meas’uresAof
teams performance (e g artlcles published, patents costumer evaluatlon of
new products) were not avallable for two mam reasons: (a) outcomes produced
after the measurement of team processes were avallable long after the deadlrne '
of thls research (b) frequently mformatron about a new product couId not be
disclosed 'W|thout costumers consent, which revealed aImost |mpossrble to get
Nevertheless | would Irke to stress that |t is |mportant to collect other mnovatlve _'
performance measures to concurrently vahdate the self-reported and supervrsor

reported measures of lnnovatlon often used |n studles of team |nnovat|on For

example the number of prolects that teams were engaged in the year after '
team 'p'rocgs_ses were_measured drvrded by the number of team members, was
positiyelylcorrela’ted (r = .t37 p= .‘06) with the innovation implementation as
assessed by managers Also creatlwty measure was’ posrtlvely corre!ated (r=
: 73 p 02) wrth number of produced artlcles d|V|ded by number of team_
| members for the same year The downsrde |s that archlval data was avallable
on_ty for 25 teams mithhe first case and .1”0. teams in the second.

_ Asecond ) !i_mit:atiojn is ‘conc‘erned‘ .w.i_th sample_,stze. ' .T':here was
consi_d_elrable y:ariatton .in‘the_‘ teams examined acco:rdin_g to vthe'type_of R_&D __
tas_K:sithe teams were -_in(volved;_i_n.('see Table _5‘.1.-in Chapter 5) h_te_rarchica_lrl

structure ofthe te,am, and other non-control!ed yariabiesthat_could ‘not have
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been- in'clo'ded"in tne analysis due t6 theﬁzsamole size, For exeniple ‘it wouid
have been interesting to compare teams whose major concern was to produce'
new knowledge with teams who were created to develop new products or
|mprove eX|st|ng ones. Another problem of small sample size has t_o do with the
power of etatistical tests. Statistical :powe»r “refers to‘. the probabilit:y.of rejecting. '
“the null hypothesis when it is false.” (Cohen & Cohen, 1983, p.59). In other
words, tests with low statistical power have a lower probability. of_'rejeoting false
nullrhyoothesis than do tests with high statistical power. In préctic};ltérrﬁsf this ~'
| me'ensvthat true effects hal/ino relatively small sizes will néve a low pro.bébility' ..
of be.ing statisticaily significant. In the case of this study; it is 'posjsl-blejtltat: sonde -
effects :tnat:were not ‘s.igniﬂc.ant, or were Signiﬁoa'nt only at higher confidence
level, could heve been with alarger sarn_ple.
A third lirnitetion of this stddy i's"related with the operationalization 'ot the
sharedness construct. | argued in Chapter 3 thét’goel'clérity and'commit}nent,
participation, support for~innovation, and group Séfety co..ul'd be conceived as
sharedn,ess; proces'ses. for the reason-that they promote 'the'exche'nge of 'ii;d;:e'es',
intormation kn’owle'dge' and taek and envitonment rep'fes'enta'tione fam'ono team
members | also argued that shanng of |deas |nformat|on knowledge and ‘
representations would be’ predlctors of the mnovatlon process. Although these'
proce_sees revealed to be -good predictors of idea generation and :idea
implementation, | did;not‘ examine whether they really' pro;note'd'sneredness
amaong team 'rnembels.' That is, a measure of'the amount of information, -
‘knoWledge or ideas shared between members of the team :Woulld‘-b:e ‘aoprooriate‘

in order to argue that these interaction processes led to sharing-and therefore
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could be considered sharedness processes. One way out of that limitation could |~ ...

be to find a measure of how much information and know_ledge' eaghf,mémbér‘_f.};-:..,

received from other members in _the team. As_a matter of fact,.team ml'emb'ers'
were asked to exp'ress in a scale ranging from “To a very little 'extentf to “Toa
very great extent” how much new knowledge have they learnt from working in their |
team concerning team management (mentoring,_giving individual teedback, '
facilitating discussion conflict management, managing change, and boundary
spannrng) and technrcal/screntrt‘c knowledge. SC|entlﬁc Iearnrng correlated
posutlvely and S|gn|f cantly wnth ‘the four sharedness processes while team
management correlated with team goals, partlcrpatlon and support but not with
safety Furthermore smentrf‘c Iearnlng correlated posntively and S|gn|frcantly :
wnth |dea generatlon and |dea |mplementat|on However, screntlf ic learning did
not medrated the relattonshlp between sharedness processes and innovative
outcomes thus suggestlng that Iearnlng is another outcome of the process of‘
shanng. |

‘A final Iimitation 'is the.cross-s‘ecti'onal design of the study. Although
prev1ous research lends support for the ways in which relatlonshrps among
vanables were conceptuallzed such desrgn does not allow expresslng those’
relatlonshrps in terms of causallty Moreover a Iongltudlnal desngn would have
been necessary to account for the dynamlc nature of the reﬂexnvrty concept
That is, | speculated that reflexmty would compensate for performance
drscrepancnes in teams.because it would lmprove sharedness processes-
although that explanatlon is Stl|| to be supported by a longrtudlnal study | concur

wnth Anderson DeDreu and sttad (2004) on their assertlon that in order to -
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have both mternal and external valldrty in innovation research it is necessary to"

use a multiple research desrgn and a comblnatlon -of dlfferent' a8

operationalizations of our dependent and independent variables.

Practical Implications

The results of this study provide some useful msrghts to promote team based .

innovation. Flrst group mteractron processes that enhance shanng of |deas

knowledge mformatlon and perceptlons are paramount to successfully create o

and |mplement |deas Thus, thls study prov1des emplncal ]ustlfcatlon for the '
development and use of tra|n|ng programs desrgned to improve the Ievel of
sharedness West (2002) argued that for teams to be lnnovatlve thelr members

had to have relevant skills to work effectlvely in teams Examples of such

integration skills are conflict resolutlon skills based on cooperative negotratlon' R

:

strategles partrcrpatlve group problem solvrng Skl||S that mclude the abnllty to
use decentrallzed communrcat:on networks and to communlcate openly and

supportlvely Other mtegratlng skxlls proposed by West are the ablllty to set .
| clear goals and the Skl|| to monitor performance and provrde feedback both
|ndlvrdual and team Ievel Any tralnlng program drrected at the lmprovement of
theses skills, elther through srmulatlons or on the jOb trarnlng wrth actual teams |
is capable of increase the mnovatrve potentlal of any team |

Cross-trammg |s one form of tralnmg almed at |mprovrng the mtegratrng

skills of team members Cross-tralnmg has been defned as “an mstructronal



244 OVERVIEW AND CONCLUSIONS

strategy in which each .,te_,am.,member is _trained.in the duties of his or_her _
teammates” (Volpe, Cannon-Bowers, Salas & Spect:or! 1996, p.87). |
Researchers have suggested that cross-training encourages team rnemp‘ers to
understand the behayior of their teammates, which positively affeqts team
integration proceSses Two forms of oross-training proposed by Marks and
coileagues (2002) were. found to |mprove mformatlon distribution and team_-
performance essentially by means of |mprovmg the level of shared mentalr
models _within‘teams. P.ositio_na!. clarification providestte_am. members with verbal
information regarding the other‘team m_embers' tasks._,li’osition_a:! modeiing ‘
involves v'erbally:discussing and observing team members' roles.

AL transportable teamwork sklII is another t\raining program aimed at
|mprovmg team members’' team-generic Skl“S (Ellis, Bell & Pioyhart under‘
.re_v,iew‘)'., This program is.an in,structional.stra'teg;y |n vvhioh:team members are
trained. in integration skills- that can\be_appiied.in-,_all kinds of teams. Ellis and
colieagu_es proposed’ that transportable teamwork ski_IIs' training improves the
information processing systems operating,within teams. In their study,
participants were tr,_ai,ned in a,.variet;y of transportable~ skilis before 'being' placed
in.a -team, envirvonment._rTearn:s then ,cornpleted_ a task s,imulation,_where' they_' |
w'ere_a_lio‘Wed to inte.,rz'a,ct,:fr.eely. vyit_h one a_,noth.e.r. "ResUIts indi_cated that training
, p.osi_ti_ively.,yaff_e__ots, .b,oth ,tea'_m Iearning,and backdp,behavior by ’increasing'th:e
arno,'unt‘of-knoyvledge sharing and.oack_up.‘req:Uests in‘temporary project _teams.
The results of this study suggest that the,se'typesof tra_in_in_g programs. may be
the perfect solution for innovation teams. -

Another practical implication concerns the structuring of the innovation
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process. The idea gerieratioi'\.stége should b‘e's;epéfat'ed from the idea
implementatidn stage. As éhow‘n by the resiJIts,'thé géneration of ideas requires
a friendly and Isup-pdrtive en’vironrﬁent' with time to explore alternatives. Any’ 1
coﬁtext that promotes a positive toné in the teém is also 'favorable"tp the. ‘
geheratior; of ideas. This may imply to move team member‘s to pleasant placéé '

or to. go B_eyohd the traditional br_ainstormihg set to make them partibipéte in

gam‘es thét ‘inspire_ good mood. West (2062) alédsdggésté that the services ofa -
skilled facilitator can help teams maximize their'créative output during ‘this -
stage. Conversely,-the implementation stage requires a more implemental

setting. That s, tea‘m should have frequently prédéterfn'ine‘dl"m.om'e‘nisA
c'o:nduci've to a team-regulatéry process. In these moments team"mer;lbers
pa.rticip-ate' in goal resetting, plan their activities, learn how to monitor
perfofménce’ disc.re'p.ancies, look adively for individual and teafn' feedback; and”
" delineate im'plementation intentions. A‘ccordihg'to Gollwitzer and <colleégues'
(Gollwitzer, 1990; Braridstatter, Lengfelder & Gollwitzer, 2001) implementation

intentions lead to immediate éfﬁcient action initiation once fhe'sp'efciﬁed éitdation

is éncoﬁnfered, év’e’n under conditions’ of high'cognitivé load. 'Fdr'exarhple'.. in
 one of the institutes | have studied members of each team met first lthirig in the
rﬁorni'ng for 15 mithe_é to réﬂéct'upon‘ the day befofe and to plan the activities
for the day. In another'.regﬁlatdry'éction; teams gather.once a week ‘during

linch break to discuss whatever their members want to, from the-last scientific:

paper to the new movie.’
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Future Research

De_s_bite .the{the.gretical, and practical .imp,!icati_ons; of.the results, there are a .
number of. limitations'that bring about further investigation.l For one thing, this
study attempted to integrate an input-processes_—o'utput perspective of teams -
with ar_finf,ormation Aprocessing perspectiveﬁ at ._th,e‘ .team. level. The team.
innovétion literature would benefit from a further, integ_ra-tidn- 'of. these two-
perspectives. . |
... --.From a functionalist. perspective, research, is needed. to examine the

effeéts -of- different: cohte'xt characteristics on the innovation process.
Specifically, we _.ne.ed to ‘better'un.derstand whether the factors that positively
inﬂuénce innovative outcomes are the same né matter what the main task of the
/ team-.is. Th‘e_.resu!t§.of,~this.study suggést that. group -safety and support .for'l
innovation,_are»:necessary fc;r members.Of.R&D.teams to: generate useful ideas. .
In_turn, R&D teams depend more on goalﬁclarity and corhn'iitment, panicipatidn,-
an,d ,sup;‘)ort_‘for- ihnovation to transform ‘those ideas in novel prodUc.ts' or.
procgdgres-. Fu,rt,hermor.e.wreﬂ,exiv,ityv'is impon'ajnt.dufing thev implementation -
stage. but, nof»during -idéa generation. stage. What _happens. with,tearhs},.wr\pse.,
main fask is not innovation-related-but.that from time to time: need to introduce.
| some «changes .in:the 'wa'y they do their work? Are there any differen_ceé in-the
factors;-most influential in both stages-of:the innovation procéss? Teams whose
main-task is not innovation c_ertainly.-h‘av'e clear goals abdut their task and are
comm_itted o :them. These goals; ﬁowever, may -not -include the need to

innovate,. in which- case _goal clarity and qommitment would not be good
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predictors of innovation im'p_lefnéntétiéri. The sbarse research that exists
corﬁparing teams with different tasks seems to su_pport the idea that different
tasks require different gr’oup processes. For example, Curral and colleagues
' (2001) found that teams- carrying out tasks with high requirement for-innovation
had sighiﬁcantly higher levels of pa’d{cipatioh' and-support fo?-.-inno'vatioh tﬁan'
thbse Undértaki'ng moderately 'innOVative tasks."We need ‘to'furthe:r clarify~"fhe
differences in functioning of teams-with low and high innoQation-reqUiremént." B
Future research should also continue to take an integrative perspective -
by investigating olther‘ processes as possiblé-m’bderators of the relatidnship
between team inputs ahd sharedness processes and- between p'réc’eéses and :
innovation outcomes. Leadership is a gdod example of a pro’c‘eés-.that.:intefécts
with other processes to positively or hegativew affect innovation. Westi’and Hirsft-
(2003,-p.31 0) propose that. Ieaderéhip procésses' moderate the-effects of-team :
and orgériizational characteristics upon team processes and théreby'afféct the
Ievél'a'nd ci]UaIity’of the innovation. | would argue that Iéad‘er"s'hip moderates the
félationship between sharedness processes and ihn»ov:ati'ori aswell by acting aé<
ar:inn’ovator'suggesting innovét‘ive wayé of -performing ta;s;ké ;ind encouraging -
discussion of different perspécti\)és;‘o'r as a directive lea'de‘f driving strucfu'red"
performénce of projects, depending on thé innovation stage -
From a perspective of teams ‘as information processors-two'lines of

research‘may be promising. First, it seems’ advisableto meas'ure.separateiy‘-:

clarity of team goals and commitment to team goals; for they imay have-different

Jn',
Iy

effects on team functioning. While testing a model of team regulation, DeSchon "

and cplleagu'es"(200'4) found théf goal clarity: affected the level of effort team.
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members geveloped for task ac_:co_mplishrr.\ent,.v'v‘hile‘goall cpmmitment affected
exclusively thg devel.opme?nt.of team strategies to redupe perfo_rmanc;e
discrepanqies.."l.'hese _ﬁncjings suggest that having “c!ear }g'oaAIs and Abeing
cornmittc—:;q to.the[n' may }be_dif‘fer_ent processes and therefo're may inflgence_
differe_nt aspeqts of the innox(ation process. Another suggestion for futurg
research ,céncern_s thevp_rocess by which teém rﬁembers come to .shlbare'.
knowlledg.e about teamwork,lteam context, and team task. For éxample_, -it may i
be useful to examine whetﬁer shared knowledge tmediates thé relationship
betWégn_ ,shéredn,ess prbcess and innovative o.ut-co.mes.. Accqrding to Tindale
and kKameda_(.?_0,00,. p.124) members of a gfoup can shar__e preferepces, _
attitu_des,_ mot_i\(es, _reprefsentatio.n.s,‘identjties, and cbgnitiye prqqessés} to‘ .
varying de‘g'reesvand they go on to argﬁe_that things that.are shared to a greater
degr_e_é yvith.’ir_\_groupsl 'wi‘ll_‘l‘.j.a've gfea_ter,inﬂuencé on groﬁup. outcomes than those .
things shé_(ed_tq_a lesser degree. .bne examplé of,tl'z.e_i;nﬂ'ue‘ncg of;shafédngss .
- upon ig'ro‘-up“ oﬁtcomes is found .in ihe common knqwledge effect A(Sta,sser &
Titus, 1987). That is, shared information is more likely to be recalled than
ung:hléred:infqr'mgtiqn\at the group Iev.t_ef. it is ther_efo‘re nécgséary to devélpb
ngq me??“'es..:qf §h_are_d things wit_hin_in»novat_ivqn‘teams_‘ang'_lhtq‘: Igo.k at,its_'.
pa_rtic_:u_lar‘effgct_ uppr!‘i;d,esa..ge.r.\er.ation ar)d:.id_ea: imple_menta_tioln,‘ o

;"What factors ffagi|itat,e or _hinder’th.é 'develp.pn'_)-ent of sharedness_
proqesgés in ateam |s .a_not.hgr q_ugs_tjon ,fgtu;e:resgarchﬁcoy,lq a_dqréss_. As_ seen
preyjou'slly', le‘a,de‘[s'}hi'p’, b‘eljhazvi‘or, is a, yariablg t_h:at. mlghtaccount fvor <th'e |
deyglqiprp._en_t._ of 's‘ul_gh processes. Anqthen attribute of tAeam's.,_ more ir_ah c_ompliapge

-with an information processing approach that deserves to be closely scrutinized, -
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is team mental ﬁodels. Langan-Fox (2_003, '5.347) advocafes that:{eam ment.elv ‘
models have the potential to enhance communication and eoordinetien in teams
by'i’equiring feés communication for ‘the same result. They shou]d als.Q'
"contribute to a faster team member learning, ahd im‘prove tasI; elloc':'ation" 'a.nd
decision control through recognition of team ﬁiembers' strengths end:
weakhesses..TMM' may facilitate the- develepmeﬁt of sharedness pfocesses in
teams, which in t'u;n .affect their innovative pe»rformanee, but ‘so fe} this '.
reletionehip has not been eddresses in research:

A second eveﬁ'ue for research is related to hew tearﬁs'r'e‘gulete_th[e‘i}‘
funcﬁerjing. To further underefand the nature _’of tﬁe relatie"n's_hip~ between
reflexivity and team eﬁaredness procesees'a Io:ﬁgitudir:\al d.es_igh is-'reduir'e-'d. ! "
argued before that reﬂexivify regulatee team 'perfofmanée by eent'r‘ib-u‘t.i}\:g. to
increase the Ievel"of goal clarity and’ commitmeht, 'participatibﬁ, 'and support
especially When they are low. However, that presu'r_ned influence of reflexivity on’
team proéesses'can onl'y be obsefved'threugheet tﬁe devel_opment cycle of
innovation. Thus, ohly'future studies ,foIIowihg a Iongitudinal‘design:can
completely.clal;ify the .regulator.y‘iﬁﬂ'L‘Jence of reﬂexivit’y upon teerh performance.. g
Another variable‘ tﬁat has beeh seldom used in team ihnovation r'eseairch is .
feedback. AIth"oug'h a eonsiderab!ethmber of experimental stddies hév.e
stressed the role of feedbapk} in regulating behevier no field etudy of innov'ation

_has included measures of feedback '(fof a review see Anderson et a"I.; -'20(.)'4). -
Different types of feedback seem to have different influencee on the regulatory
procees. Locke ane Latham (1990)- refer 'tha~t'goal setting and individual-level

feedback are linked in predicting performan”ce". 'DeScher_\ and 'coIIeagues (2004)
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found support for.that relationship at the team Ievel. Teams receiving only
individual- Ievel feedback set the highest team goals However analysqs
revealed that team members who received no team level feedback could not
effectively calibrate team Ievel goals and asa result set completely unrealistic: -
team- Ievel goals In the same study, they found that teams receivmg onIy
ind|v1dual |eve| feedback were the least committed to the team goals Finally, A.
the combination of high team mastery orientation and prowsxon of team level .‘
feedback resulted in more posmve |mpacts on regulatory mtentnons AIl thesei
i ndings suggest that in future research we should pay more attention to the role .
of feedback Given that teams are hlghly dependent on goals and reﬂexwity to

produce mnovation it is essential that we examine closer the influence of the

different types of feedback on the innovation process.

Concluding Remarks

In summary, team sharedness processes. were a significant correlate of
_ innovative- performance in R&D teams Goal cIarity and commitment
participation in decision-making, support for innovation, and intragroup safety
explained a considerable proportion of the variance in teams’ innovative
performance. The four sharedness_pr‘ocesses studied have dissimilar impacts.
“throughout the innovation process. Support for innovation, and intragroup

- safety, followed by participation, emerged as the strongest predictors of

success during the idea generation stage while goal cIarity and commitment,



OVERVIEW AND CONCLUSIONS 251

and partlmpatlon in decus&on maklng, followed by safety, emerged as the

strongest predictors of success during the |mplementat|on stage Team

reflexrvnty appeared as a group |eve| regulatory mechamsm preventlng teams o |

with low levels of sharedness processes of becommg unsuccessful either in
generatlng and implementing ideas. | suggested ‘that the most practlcall
|mp1|cat|ons one can derive from this study is that team members need to
develop their mtegratlon skills through weII structured programs and that teams
need to dedlcate predetermlned perlods of their dally work to reﬂect upon thelr )
processes and performance Last, | argued that future research needs to further’

|ntegrate both functlonahst and |nformat|on processmg perspectlves in order to
further understand the specrf c contnbutlon of each group process to the overallﬂ |

innovation process.
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C;er.cnas da Educagdo - - _ : - . et L

.Quéstidnério;Equ1pasVInVestfgq¢§Q}”

Este’ questiondrio & sobre o funcionamento. da sua equipa. Serve pa{é
recolher a sua per;epcéé sobre aquilo que a equipa faz, os seus objectivos, o seu
padrdo de comunicagdo, o papel do lider no desempenho da equipa,.o seu grau de
satisfagdo com o trabalho da equipa. Nio existem respostas certas ou erradas a
este ‘questiondrio, queremos apenas saber a sua visdo pessoal sobre os assuntos
abordados ao longo do mesmo. NSo demore muito tempo a pensar sobre cada questjo,
as primeiras reacgdes s3o geralmente as melhores. Ass1na1e as suas respostas, nha

escala que se encontra é d1re1ta de cada item.

As suas respostas s3o confidenciais e em nenhuma svtuacao 0s seus dados
1nd1v1dua1s serdo dados a alguém.

Formagdo:

.AGéAnero: Feminino D : Masculino D '

Equipa de
Investigagio:

H4 quanto tempo trabalha nesta -equipa?

Que fungdes desempenha?

Ha ‘quanto tempo trabalha em equipas de investigagdo?
Ja trabalhou noutro tipo de equipas?
Alameda da Univer'sidade 1649 - 013 Lisboa

Tel. 21 793 4554 Fax 21793 34 08
www.fpce.ul.pt / e-mail: cd@ipce.ul.pt



CLIMA DE EQUIPA

As afirmac8es que se seguem descrevem o funcionamento de uma equipa no seu dia-’
a-dia. Por favor responda .a_ todas as guestdes assinalando o ponto da escala
Que, na sua opinido, melhor descreve o funcionamento geral da sua equ'ipa B

S T T "~ Discordo . Concordo ‘ _
) » Discordo . N3o o Concordo )
: . . ) completamente concordo ' .completamente
PARTICIPAGAO E -APOIO . discordo '
1 Geralmente partilhamos a Informacie na equipa. 1. o2 3 4 5
2 0 apoio dentro da equipa para desenvolver . .
novas ideias estd sempre .disponivel. ' 1 . 2. .3 4 - '
3 Nés influenciamo-nos todos mutuamente. - ' 1 .- 2. 3 4. .. 5
4 Nesta equipa, todas as pessoas ddo ]
sempre o seu melhor. . _— - 1. 2 ) 3 4 5
.5 Mantemos contacto regular uns com os outros'. ' 1 23 4 5
6 Nesta equipa usamos o tempo de que necess1tamos . . . . Tl
para desenvolver .novas 1de1as 1 2 3 , 4 5
7 As pessoas-'sentem-se ‘compreendidas ‘ s
e aceites por toda a equipa. . =1 2 -3 4 . 5
-8 -Todas as op1n16es> sdo ouvidas, mesmo, que . - - -
© 7 estejam em minoria. : 1 2 3 -4 5
9 Nesta equipa .as pessoas nido. hi tensbes - N L : )

" entre as pessoas. : 1 2. 3 4 5
18 A equipa & aberta e responde bem i mudanca. 1 2 3 4 5
11 0s membros da equipa cooperam- para desenvolver ) - : . -

¢ aplicar novas ideias. L 12 3. 4 5
12 Fazer parte desta equipa é, para os seus membros, : : _

a.coisa mais importante do trabalho. : 1 2 3 4 5
13 'Temos uma atitude de "estamos nisto juntos®. S | 2 3 4 5
14 Nés interagimos frequentemente. ' 1 2 3 . 4 ‘ 5
15 Esta equipa & melhor que qualquer .

outra na mesma 4rea. . . 1 2 . 3 4 5
16 0s membros da equipa d3o informagdo uns aos outros

sobre assuntos relacionados com trabalha. 1 2 3 4 -5
17 As relagBes entre as pessoas da equipa ) .

sfo sempre harmoniosas. : 1 2 3 4 )

18 os membros da equipa partilham recursos ) .
para-ajudar a concretizar ideias novas. . 1 2 .3 4 . 5




* Discordo Concordo

Discordo Nio " . Concordo
- . : : . completamente - concordo completamente
. . e ranen T nem :
PARTICIPACAO E APOIO S S . : K * discordo -
19 Entre n6és existe uma atitude de “dar & receber®. - 1 2. 3 4 5
20 Como equipa estamos muitas vezes juntos. "1 2 L 3 4 5
217 Ns mamhros desta cquipa esliu sembre a proéuré _ : _ .
de novas formas de.olhar para os problemas. - : 1 2 3 4 5
22 'AAequ1pa atinge quase sempre os objectivos . i . . _
"mais elevados com facilidade. _ . ' 1 2 3. 4 S
23 Existe uma tentativa genuina de partilhar . . A . .
informagdo dentro da equipa. ' 1 2. 3 4 5
24 Esta equipa estad sempre & procura de novas solugdes 1 2 3 4. 5
25 0s .membros da equipa d¥o um apoioc efectivo ) . . . -
na aplica¢ic de novas ideias. . _ 1 2 3 4 5
26 0s membros’ da equipa retnem-se com frequénéia para -5 . . - A
' conversar, tanto formal como informalmente. ‘ 1 -2 .3 ‘4 s 5
'l'?oucas . n_u'iias
. ve zes vezes
) ‘Raramente - -~ As vezes ° - Quase - .
ORIENTAGAQ PARA A TAREFA - . ~ L R - sempre
27 0s seus colegas de equipa.contribuem com ideias _ N
uteis e apoio pratico para.que vocé possa fazer . .
o seu trabalho o melhor possivel? .. 1 2 .3 -4 5
28 Vocé e os seus colegas supervisionam-se mutuamente
para manter um padrdc de desempenho mais elevado? 1 - 2 -3 - 4. 5
23 0s membros da equipa sio capazes de questionar
aquilo que a equipa estd a fazer? o 1 2 "3 -4 . 5
30 A equipa avalia criticamente potenciais pontos
fracos naquilo que faz, para poder alcangar e - .
o melhor resultado possivel? - 1 2 3 4. )
31 Os membros da equipa aproveitam as ideias - . . Do
"uns dos outros para poderem alcangar o . . ' :
melhor resultado possivel? R | 2.3 4, 5
32 Existe uma preocupa¢do genuina entre os
membros da equipa para que esta atinja os e . i ,
padrdes mais elevados de desempenho?- . ' 1 2 3 - 4 -5

33 A equipa tem critérios claros que os membros tentam . .
cumprir para alcangarem a exceléncia como equipa? . 1 2 .3 .- 4 . S




Pouco Bastante

. v ' . fuito - . Suficiente Muite -
OBJECTIVOS . ) . R . . pauco -mente . . A

-

"34  Em que med1da estio claros para s1 .- ' . o ) - ‘fif.
"os objectivos da equipa? ' P | o2 3 4

'35_,Em que medida v& esses objectivos - - . o . . S
como Gteis e adequados? : . . 1 2 3 .- 4 . 5,

.36 Até que ponto.ests de acordo com esses objectives? . 1 2 3 4 5

37 _Em que medida pensa que os objectivos da sua eguipa : :
podem realmente ser alcancados?. 1 2 3 4 5

38 Em que medida pensa que os ocutros membros da ) :
equipa estdo de acordo com os objectivos? : ' 1 C 2 3 4 -5

39 Enm que medida pensa que os objectivos da sua
. equipa sdo claramente compreendidos pelos .
outros membros. da equipa? . . . 1 -2 3 - 4. 5

40 . Qual o valor que esses objectivos t&m para si? o1 2. 3 - 4 S

41 Qual o valor que esses objectivos . | o "
tém para o instituto? _ - 1 2 ‘ 3 4 5

42 Qual o valor que esses objectivos- tém para ) B S S _'l'ﬁ- RN
a sociedade em geral? o . 1. 2 3.0 -4 e 5

43 Até que ponto esses objectivos sdo realistas .
" . e podem ser alcancados? - : _ 1 2. 3 4 5

44 - Até que ponto pensa que os membros da sua equ1pa

estdo empenhados nesses objectivos? R 1 ,' 2 -3 -4 -5
. Pouco Bastante
: o S Muito- : Alguma | Ruito
APRENDIZAGEM EM EQUIPA pouco - . coisa .
0 que aprendeu com esta equipa sobre:
45 Gerir pessoas (ex. supervisionar, dar feedback, . < :
motivar. delegar. dar apoio pessoal e profissional)? . 1] 2 3 4 5
46 .Geét:o‘de equipas (ex. gerir conflitos, planear, .
' ‘tomar decisBes, facilitar a discuss3o)? ’ 1 - 2 3 4 5
47 Perceber como funciona este instituto (ex. gestdo de . »
recursos, procedimentos administrativos, decisdes do 1 2 3 4 ’5_
topa)? - . )
- 48 Relag8es com parceiros externos (ex. ;lientes. -
fornecedores, consultores)? ' . 1 2 3 4 5
45 Gerir a.mudanca (ex. propor ideias, negociar. . .
procurar recursos)? 1 2 3 "4 5

50 Conhecimentos técnicos ou cientificos? . 1 2 3 4 )




REFLEXIVIDADE DA EQUIPA

As afirmacbes que se seguem descrevem o funcionamento de uma, equipa. na resolucéo de

.. problemas. 'Por favor responda a ‘todas as questbes assinalando. em que medida considera

" que cada uma das afi;macbes descreve o que se passa normalmente-na sua equipa.
. R .. .t . . . .

! o -

!

1

/ Discordo, Concordo
_Discordo NSa Concordo
completamente concordo o coapletpnente '
. nea c
. ) ) discordo
1 A equipa revé os seus objectivos com frequéncia. 1 2 3 4 © 5
2 Perante as dificuldades, os membros ' . . ‘
'+ da equipa apoiam-se mutuamente. v -1 2 3 -4 ‘ S
"3 0s métodos de trabalho ‘da equipa _ , . . . L
sdo discutidos frequentemente. ' 1 2 -3 o 4 s
4 - Em situagbes de trabalho stressantes. o - ,' o
@ equipa ndo di grande apoio. : . 1 .2 ) 3 4 L 5
S  Discutimos regularmente em que.medida a . ]
/" equipa est3 a ser eficaz no seu trabalho. . 1 .2 3 4 5
6  Nesta.equipa, mudamos os objectivos quando ' . o o
as circunstancias assim o exigem. 1 . 2 3 “ 4 . 5
7  As estratégias da equipa sio , . _ :
raramente modificadas. o1 2 3 4 -5
N - <~ L - . .e - .
8 /r;nal1samos frequentemente em que medida estamos ) '.” _ S ' ' T ) |
. 3 passar bem a informac3o entre-nés. e 2 R S S .5
N ) .
9 ' Quando as exigéncias do trabalho aumentam o . I Y
' - agimos mais como uma equipa T -1 2 3 4 5
18 A equipa revé com frequéncia a forma .o L E
de abordar os problemas. : o o1 2 o 3-. 4 .5
i1 O,mong;omg.a_fqu1pa toma decisdes ) o .
'é raramente alterado. . : : 1 - -2 3 -4 5
12 - A equipa ests preparada para questionar as _ , - :
praticas e politicas desta organiza¢lo. . - 1 2 . 3 4 ) 3




BEM-ESTAR

A seccao segu1nte é sabre o seu bem- estar geral ‘e os’ seus sent1mentos em relacao ao trabalho
Por favor responda 3 todas as questdes. ’

s ‘-Pensando nas Ult'lmas semanas. em que medida o.seu trabalho o fez sentir- se como
.descrito abaixo?

MunerRames e eSS, S e

tempo tempo . teapo ST
1 Tenso B 1 2 3. o s 6.
2 Anstoso X 2 3 4 s 6
3 Preocupad;: .’ 1 2 | 3 4 ‘ 5 | 6
4 Confortavel ' ' 1 2 3 : 4 '75' 6
5 Caimo' | ' : 1 2 ' | 3 4 5 6 -
6  Descontraido, | 12 3 o 4  5 6
7 Deprimido ' AR S T T 5.6
8 .Hela.ncélico : . 1  ”3 -’ 4,  5 6
9 Infeliz I 1 2 3 s 6
18 ﬁqt1vado | ) 1 2 3 4 5 .. 6
11 Entusiasmado . o 1 2 3 VR 5 K
"-12 Optimista : 1 | 2 3 4 : '5‘ e







