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INTRODUCTION

The underlying forces behind what we claim is an
increasing interest in collective intelligencare
specialization and knowledge distribution As
society becomes ever more specialized and
knowledge distributed it also becomes more
complex, andwe becomeincreasinglydependent
on how to integrate all this knowledge (Tsoukas
1996; Grant, 1996)This is what is behind tie
knowledge economy and thimcreased importane
of intangibles such as knowledge arnutellectual
resources the need for innovation, and theneans
to realize intellectual capabilities.As a result,
organizational eféctiveness and innovatiorhave
beconme more dependent ofwhat has been called
knowledge managementn early studies of this
development, the issues of knowledge
managementwere largely identified as how to
capture and redistribute knowledgewith the help
of new information technology Following that,
focus turned to other aspects of managing
organizational knowledge, such as processes,
special forums, training programs, mentoringnd
so forth, but still with the tools and thinking of the
industrial society (seFurusten & Werr, 2012 for

a recent overview). Most of the research on
knowledge management however, avoided
addressing a central phenomenom knowledge
integration and organizational coordination
namely the professional worlgroups and micre
systems (Gardner, Gino, & Staats2012).Sudies
show that the proportion of coordination in
organizations, in the form of more or l&ss
independentwork groups increasein generaland
especially in so-called crossfunctional teamg
(Bendeset al, 2001 Pearce & Conger, 2003%alas
et d, 2008; Klein et al, 2009, DeChurch &
MesemerMagnus, 2010Cross Rebele& Grant,
2016). Both governmental agencies and private

1 Micro-systens canbe described as collaborationf a
specific time between agiven setof individuals. These
micro-systems are sometimes identifiable groupsch as
managementeams,but often occur m more temporary
constellations, such astemporary coordination meeting
or spontaneous meetings of coordination between
colleagues.They areoccasions where individualsas

knowledge carriersmust integrate theirknowledgefor

industry are increasingly relying upon work teams
as a preferred
their visions, executeheir complex missions, and
accomplish their goalgSalas et al, 2008%weden,
may in this respect be one of the countries where
development has progressdtie furthest.

The underlying change drivinghe increase inthe
use ofgroups andteams for coordination is, of
course the increasing number of specialists
needing to come together and coordinat&his, in
turn, drives complexity, and the only wayor
organizations todeal with complexityin the long
run is by intelligence;intelligent coordination. As
this report will show, some of the most important
means of realizingporganizational intelligencewill
be thecognitive, social and emotional capabilities
of teams. Integrating knowledge between
individuals, at group levels not merely a matter of
connecting different forms of information sources.
Instead, attention needs tofocus onthe quality
aspects byvhich knowledge can be integrated and
coordinated what we here will callcollective
intelligence Despite a vast literature on teamwork
and group effectiveness, present theory speaks very
littte about the cognitive and emtonal
dimensions of teamwork,yet those are exactly
what will becomethe cornerstones of pdormance
in the chandng economy (Goyal & Akhilesh
2007) There is ample support in the literature for
the contention that teambased forms of
organizing are beneficial both to organizations and
to individuals. Teambased work leads to
improvements in organizational performance on
measures of both étiency and quality(Klein et al,
2009) However, the simple existence of a team
based organizing structure is not enough to ensure
that positive outcomes will result. Teams must be
nurtured, supported, and developedr else they

an organizatioral purpose, either within or between

organizations.

2 A groupcreated to bringtogether different functional
competencies and specialists for collaboration or

innovation.
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may actually be a worsalternative to individuals phase, half way throug t he groupaes [ i
working alone(Lyubovnikovat al, 2015. undergoes a transition into a certain action phase.

Int he end, todayes organizations are popul ated
with an increasing number ofvork teams because
of increasing specialization of knowledge
Motivated and successful teamsoordinating this
knowledge, are becoming the &y to successful
organizations, but knowledge integration imork
teams continues to be a prominent issue in most
organizations. Our hope is that this report will
contribute to our understanding of these
phenomena and the  development  of
organizational strategies for collective intelligence.

3. Process models Another, more process
oriented, theory linking teamwork to performance
is Gladsteines concepnt of gr «
her study of 100 small sales teamsw¢-four
people), she showed that the group processes were
clearly divisible into an intra-group process and a
boundary management process. The first included
aspects such as open communication,
supportiveness, conflict management and
discussion of strategiesShe defined bundary
managementa s  tddgree off misunderstanding

with external groupsg A f eat ur e of Gl ad
SOME THEORETICAL theory is that it sets out to describe the processes
BACKGROUND ABOUT occurring within teams without trying to order
TEAMWORK what comesfirst and what comes last. She also

considers the intragroup processes and boundary

Due toour long history of interest in the theory of management to be parallel processes.

groups there is much literature available about the
functioning of groups Existing theory describes

well various aspects of grouplevelopment(e.g, Based on their extensive review of team
the stages of group developmestich asforming, development literature Kuipers & Stokerpropose

storming, norming, perfeaming and adjourning), to develop this perspective. nstead of linear

as well asgroup dynamics descriing various phases they descrite team developmentand the

group-generic competenciesuch ascollaboration, building of arepresentation in a work groupas

conflict resolution, norms and standards, three general team processes:

communication, goatsetting, and so forth and
how they are related to each other and group
performance (Goyal & Akhilesh, 2007) Kuipiers

1 internal relationss goal orientation, planning
activities,feedback conflict management

and Stoker (2009) describe various schoolsof 1 task managemerg multi-functionality (the
thought that deal with the issues of how groups team members often interchange tasks
develop.These aralivided into three main types: delegaed management and support tasks,

work communication (the team members
share information about the work decision

making and control (the team divides the
task9, performance managment (the team
acts onmistakeg; and

1. Phase models(including group dynamics,
consultancy, and sociotechnical phaseanodels:
The most commonly used and cited approacih i
the groupdynamics literature is the graip
development theory by Tuckman (1965)This

theory describes fivphaseghrough which a group 1 external relations and  improvemennt
passes: Forming, storming, norming, performing Improvement activities (he team members
and adjourning often take initiatives for improvemen

external relations, (he team solves problems
with  their related partied, advanced

2. Recurring phase modelsCriticisms of phase management and support diities, (the team
model theories led tahe development ofanother arranges  backup and  support  when

perspective on teamwork phas which sees the necessary

development process of a team as mhcmore

complex than sequential phases. Gersick (1988;

1989) introduced the idea of two main phasesher In addition to group development, rany dher
punctuated equilibrium modes in which an initial aspects ofgroup dynamics and grougeneric
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competencieshave also been extensively studied.
Here follow some examplesompiled by Goyal &
Akhilesh (2007)

1 the impact of task type and group size upon
individual and group performancestudied by
Steiner (1966, 1972, Td) and by Hackman
(1976, 1977)

1 the relevance of group member characteristics
(Hoffman & Maier, 1961)

1 research on group interaction group
processes in termactsand participants(Bales,
1950, 1953; Bales and Slater,589 Bales and
Strodtbeck, 195};

i the nature and impact of group needs, group
member motivation and coordination
(Steiner, 1972;Hackman and Morris 1975;
Hare, 1973, 1976)

i1 task and teamgeneric competencies such as:
conflict resolution, collaborative problem
solving, communication, goaketting and
performance management, planning and task
coordination (CannonBowers et aj 1995;

Stevens and Campion, 1994; Swezey and Salas,

199);

1 group persorality, intelligence, emotional
intelligence (Halfhill et al., 2005; Williams and
Sternberg, 1988Gantt & Agazarian, 2004)At
the individual leve] for example social skills
have been underlined for effective
performance in team settinggCampion et al.,
1993; Mohrman and Cohen, 1995)

Although there is extensive theoretical and
research output about various characteristics of
group and teams, agreement has not been reached
on more comprehensive and generifactors, or
abilities, which could underlie the development of
structure and function of groupsAttention has
been directed primarily toward understanding
tasks rather than emotional element¢Kelly &
Barsade, 2001 However, interest in studying
affective (emotional), cognitive and déhavioral
mediational processeshas increasel, but the
efforts have been fragmented and narumulative,
partly due to a lack of generally acceptedand
distinct constructs. Also, when it comes to
measuremens, which is one of theessential
prerequisites for dependable esearch output,
existing literature hasvery little to offer. Goyal &

Akhilesh therefore calls for axeed toresearch and
develop the conceptual tools to capturghe
phenomena of personality, intelligence, emotions,
learning, and creativity agroup level.One of the
purposes with this report is therefore to give an
overview of these aspects of groups in relation to
intelligence.

COLLECTIVE INTELLIGRCE AT
GROUP LEVEL

Studies ofmicro-systems, either inthe form of
groups or meetingsshows ttat the variation in the
degree d knowledge integrations high, bothfrom
quantitative  and  qualitative perspectives
(Wheelan, 2005; Losada & Heaphy, 2004;
Edmondson, 1999; Rico etl.,2008; Runsten, 2011
Werr & Runsten, 2013. Lately, these variationsn
the quality of microsystemshave started to be
termed collective intelligence (sedelow under
What is collective intelligencg?Studies of groups
performing different forms of cognitive testhave
verified that groupsdo develop some form of
measurableand variable intelligence,called c-
factor, in a similar way that individua do, the g-
factor (Woolley et al, 2010). Since he
development of the gfactor as a measure of
individual intelligence it has been widely
recognized as a major factomccounting for
performance in various domains There is no
reasonthis should not hold true for groups as well.
Individual intelligencehas been analyzed in several
fields, for example psychology, neuropsychology
and sociology Thus, there are various radels of
human intelligence Wechsler, for example(1958)
defined intelligence asfhe aggregate or global
capacity of the individual to act purposefully, to
think rationally, and to deal effectively with his
environmentg However, goup intelligence is a
concept distinct from the conept of individual
intelligence, andas Szuba (2001) noteckesearch is
comparatively poor when ittomes tointelligence
of groups Only a few books can be found on the
subject In the interdependent context of groug
group members may benvolved in collaboration
differently due to their abilities and desires,
yielding a system with characteristics and
capacites unlike thosewhich one group member
would display alone.Collective cognition differs
from individual cognition because it encompasses
a socialand a communicativedimension. Thus,
group intelligence could be said to behe
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functional intelligence of a group ofpeople
working as a unit (Willams & Sternberg, 1988
Just asnindv i d ungelligerece may be based on
many aspects of his or her behavior, seay the
functional intelligence of a group consistf many
aspects.

Glynn (1996) extended the concept of individual
intelligence to organizational intelligenceand
argued that it isd a n

process, interpret, encode, manipulate and access

information in a purposeful, goatirected manner,
so it can increase its adaptive potential in the
environment in which it operateg The collective
intelligence of an organization would then be
embedded in its systems, routines,operating
procedures, symbols, cultureand language.It
relates to and can increase the intelligence of
groups if these systems encode declarative and
procedural knowledge that is complex,
information-rich, and isomorphc with
environmentaldemands (Glynn, 1996)n addition

to organizational intelligence the collective
intelligenceof a specific team would then reside

its capacity for information processing witlwhich
the group would be able to solve problemsthe
quality and timing of its decisionrmaking and so
forth. In this report, we argue that variations in the
capacity for knowledge integration and
coordination, at group or microsystem level,
could be callecbne form ofcollective intelligence
This variation could, in addition to stuctural
conditions, be linked to cognitive, psychosaa,
and behavioral factors of knowledge integration
and, hence through the group,such factorscould
be related to successful organizational
coordination.

When different individuals' knowledge should be
integrated for a specific purpose, individual
situational, and social conditions will matter
(Carlile, 2004; Schon, 1983dmondson, 1999
Depending on experience, professional and
organizational background,and so on different
individuals have different representations (mental
models) of the situation (Brandon & Hollingshead,
2004; Mohammed & Dumville, 2001; Rico,
SanchezManzanares, Gil, & Gibson, 2008). Such
differences are central to knowledge integration
because they represent potential for new
knowledge and innovation (Hargadon, 1998;

Hargadon & Bechky, 2006), buhey also present

challenges in the form of potential
misundergandings and negative  conflicts
(Edmondson, 1999), knowledge boundaries

(Carlile, 2004), fous toward either outcome or
process (Woolley, 2009), high or low levels of trust
(Langred, 2004) and defensive behavior (Argyris
& Schon, 1978kmnd so forth These challages are
particularly evident in so-called knowledge
intensive work characterized ly complexity and

organi zata on eamnbiguily,apg allpwing for 3 wide range of

interpretations of both taskand goak (Alvesson,
2004).

If we summarize the aboyet is here argued that
organizations are increasingly = becoming
dependent on micresystems for intelligent
knowledge integration and ultimately for their
performance innovation, and renewal At the
same time, research shows thaknowledge
integration in micro-systemsstill demonstratesa
high degree of variabilityegarding efficiency and
coordinations collective intelligences and that
this variation is dependent on factors that
organizations as of todayhave obvioudifficulty
measuring and controllingBoth to develop and to
increase leverage of existing organizational
structures and investmers, organizations reed to
increase the control oBuchphenomena, which in
turn means an increasedeed for understanding
what collective intelligence is and howatfermed.
Critical questions would be:

1 What arethe relationshisbetween individual,
micro-system and organkational
intelligence?

1 What is intelligence at micresystem level?

1 What are the factors that influence

intelligence at micresystem level?

1 How canthese factorsin turn, be influenced
from an organizational perspective?

The following report is a compilation of studies
conducted on the phenomena of collective
intelligence at the micro-system levelnd related
factors The purposeof the reportis to provide a
summairy of what these studies show and indicate
some answers to thabovequestions.The first part

of the studysummarizesthe collection of data and
the sourcesused
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COLLECTION OF DATA
AND SOURCES

The database EBSCUBusiness Source Premier
was usedo search forelevant articles in academic
journals. Sincecollective intelligenceis a rather
new way of coining the phenomena of quality in
knowledge integration at group level, the search
was extended to include previous headlines of such
studies such aslearning, decisioamaking, and
problem-solving The term collective intelligen@

is also used foother collective phenomena, from
insect behavior to Wikipedia. Since this study
focuseson group level, the termgyroupand team
performancewere added.The term performance
was added to find articles that discuss the ality

of collective intelligence in relation to the purpose
of the group or team.

EBSCOBusinessSource Premier, search criteria:
Full text, Peer reviewed Academic journals
Avrticle:

1 Collective intelligence
1 Group/team intelligence

1 Group/team decisionrmaking + group/team
performance

1 Group/team problem solving + group/team
performance

1 Group/team
performance

learning +  group/team

A total of 92 articles andwo dissertations were
selected based on the search. In additjditerature
previously identified as relant from the list of
references in the dissertationCollective Ability
(Kollektiv formdga Runsten, 2011)were added.
The search of the database was conducted during
the period of December 2014 to February 20Esr

a full list of referenced literaturen this report, see
below.

WHAT IS INTELLIGENCE

In common language intelligence is often
understood as a capability cdbstract reasoning,
and mosty, such reasoning at an individual level.
Intelligence, so definedhas beemmeasuredsince
the early 1900s based on the discovery af
statistical factor,the so-called g-factor, by Charles

Spearman His studies showed that people with a
capability of advanced cognitive reasoning in one
form of tests often had the same capability other
cognitive tests, hencea general intelligence or
capacity for cognitive reasoning. From this, tise-
called IQ orintelligence testsvere developed and
said to measure intelligenc@ oday, these testsare
seen aamong the most accurate (ithe technical
terms reliahility and validity) of all psychological
tests and assessment&ottfredson, 1997) butthe
brains processesunderlying this intelligence are
still little understood. Current research looks, for
example, at speed of neural transmission, glueos
(energy) uptake, aneélectrical activity of the brain
However,|IQ has repeatedly beestrongly related
to many important educational, occupational,
economic, and social outcomes. lts relation to the
welfare and performance of individuals is very
strong (education, work life). It is alsomoderate
but robust related to social competenceand
modest but consistentelated tq for example law-
abidingness.A high 1Q is an advantage in life
because virtually all activitiesin modern life
require some reasonig and decisioamaking.The
practical advantages of having a higher IQ increase
as life settings become more compleas innovel,
ambiguous, changing, unprediable, or
multifaceted environments Conversely, a low 1Q is
often a disadvantage, especially endisorganized
environment Even though a high 1Q is no
guarantee foisuccessdn life, the odds for success in
our society greatly favor individuals with higher
IQs (Gottfredson, 1997 Malone & Bernstein, in

press.

Intelligence as 1Q is not measuring whais
intelligent, but rat her
intelligence, like abstracteasoning If we, as here,
are interested in whatacting intelligentlyis, we
need to look at other definitionf intelligence A
generally accepted definitionhas neve been
reached, buby looking atdifferent definitions that
exist, we can identify some essential criteria that
need to be fulfilled for something to be called
intelligent. It would be a capability

i ndi

91 inthe form of acognitiveprocessd | nt el | i genc e

is a vey general mental capability that, among
other things, involves the ability to reason,
plan, solve problems, think abstractly,
comprehend complex ideas, learn quickignd

l earn from experiehnceg

1 wusedin relation to an interpretation o the
environment a certain situationd i t r e f |
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broader and deeper capability for as being interpreted in relation to desired
comprehending our surroundings catching outcomes.
on, making sense of things, or figuring out
what to dog (Gottfredson, 1997) Evigehmang abil ity to
learn or understand or to deal with new or
trying situat i-Wabsteg (Mer 1 am S ental
dictionary, March 2016; process/cognitive
1 in which values and goalsare defined-d t h e resources
ability to solve problems, or to create products,
that are valued within one or more cultural
settingg ( Gardner , 1993), gl nt el Interpretationof
. . situationand
measures an agentes abijlity t desirable goal s n
a wide range of environmentsg outcomes tter,
2007)
1 andit would be acapability used togoverning

mindful actions: What defines actions as
intelligent or not, is not the action oiits results
then luck would be intelligence but the
combination of acting with intention. Ryle
(1949) use the clown as an example to
demonstratehowe ven dstupidg
intelligent, due to ther intentions: HaJtrips
and stumbles on purpose and after much
rehearsal and at the golden moment and
where the children can see him and so as not
to hurt himselfgWeick & Roberts (1993) call
this tripping heedful and argue that the
essence of intelligence is in the intended action
(and as we turn our fous to collective
intelligences heediul interrelating). Heed
adverbg such ascarefully, attentively and
conscientiously attach qualities of mind
directly to action. Not e t hat
governing of actionsg
execution of planned actions, as well as using
the defined values and goals when being
reactive to changes in the environment.

Important for later discussions on collective
intelligence is tha for something to be intelligent

it is not enough to have the potential for
intelligence, as irthe mind or 1Q, nor is it enough
to act, since it needs to be action with intention.
Intelligence is doing something intelligentby
using cognitive resourcesn relation to aspecific
situation in which certain values or goals have been
identified as desirableThis can be illustrated as in
Figure 1. Although it implies a sequence, it is
important to note that the reversed sequence is
also relevant to understad in intelligent actions.
As you act in an environment, the actions in
themselves are changing the environment as well

d mi

Mindful actions

a diguredlnThe peoeess ofgngelligence

Based on this, we willse the followingoperational
definition of intelligencein this report:

Intelligence isa capability in the form of @ognitive
processusedin relation to an interpretation of the
environment, a certain situation,jn which values
and goalsare defined and usedin governng
mindful actions.

WHAT IS COLLECTIVE

he

INTELVIGENCE> !t h ¢

The phrase dc ol | galthoughv e i
rather new in scientific and organizational uskas

been used descriptively since at least the 1800s
(Malone & Bernstein in press) In its first use it
describel both the development of knowledge and
science(Graves, 1842 Shields, 1889) t he peopl ea
sovereignty in governmen(Pumroy, 1846)and of
society asawholey The extent to
will evolve] will depend upon the collective
intelligence.This is to society what brain power is
to thei ndi vi dual . § OtheWearhd ,
examples of the idea, but nothe term, are the
economist Adamsdi nvi si bl e handg
crowd mindg (LeBon, 1895 a n dcollgftive
consciousness (Durkheim, 1893) In the early
1976,t he term dcol | begdaniove i
be used in scholarly journals. It hancethen been

nt e

whi ch

1906

(1

nt e
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used forwidely differing phenomenafrom insect
behavior to groups of mobile robots. Here, our
interestliesin groups and collective irglligence as
a factor in cooperation at group level. Early
scholars using this notionwere Wechsler (1971),
Hiltz & Turoff (1978), Smith (1994, Levy(1994),
Por (1999, Isaacs1999)

Since the definition of intelligence so far has
eluded mankind, it coms as no surprise that there
are also a number of different definitions of
collective intelligence. Malone & Bernstein (in
press) compiled dairly current list in 2013:

1. A collective decision capabilitat least as good
as or better than any single memberf ¢he
group (Hiltz & Turoff, 1978)

2. A form of universally distributed intelligence,
constantly enhanced, coordinated in real time,
and resulting in the effective mobilization of
skills (Levy, 1994)

3. A group of human beings (carryingjut a task
as if the group, itself, were a coherent,
intelligent organism working with one mind,
rather than a collection of independent agents
(Smith, 1994)

4., The ability of a
solutions t han i

group W isgry :
wo ul dhings.Aulingey & Mler (gq;m) ajgpegthat the

This definition is then explained. The definition
does not try to define
so many ways to define .itBy using the word
dacmginde definition
manifested in behavior By this definition, for
example the knavledge represented in a collection
such asWikipedia would not, itself, be considered
intelligent, but the group of people who created the
collection could be The definition requires that to
analyze something as collective intelligence one
must identify ssme group of individuals who are
involved. The definition requires that the
individuals act collectively that is, that there be
some relationships among their activitieginally,
by wusing the word
clear that what is considew intelligent depends
on the perspective of the observer.

THE DIFFERENCE BETWHEN
COLLECTIVE INTELLIGRCE
AND TEAM INTELLIGENE

As can be seen in the spread of tliefinitions,

gneaninky Coliestive ca feferple any

dseem, g

dinte

requires

t

members wok i ng i ndi vi dual | yigeussioy syrpy ¢yipneg,  dcol lective
1999) was even dmo rthereiwaselaid beakg by

5. Collective intelligence is theintelligenceof a by the same name (Léyg 994) . dlt seems t
collective action carbe labeled as an expression of

collective intelligencay Therefore, they set out to

answer the questionW hich recommended usages
fort he
They suggest alear distinction between two forms
of communal
on the one hand
other hand. Their starting point is the following

collective which arises from one or more
sourcegAtlee, 2003)

6. The general ability of a group to perform a
wide variety of tasks (Woolley «tl.,2010)

7. Harnessing the pwer of several people to
solve a difficult problem as a groupwhich)
can solve problems efficiently and offer greater
insight and a better answer than any one
individual could provide (Financial Times
Dictionary, 2013)

8. The capacity of biological, social,and
cognitive systems to evolveoward higher
order complexity and harmony (Por, 2004

9. A type of shared or group intelligence that
emerges from the collaboration and
competition of many individuals and appears
in consensus decisiomaking in bacteria,
animals, and computer networks (Wikipedia,
2013)

The authors themselves (Malone as head tbe
MIT Center for Collective Intelligencé give the
following simple definition: groups of individuals
acting collectively in ways that seem intelligent

definition of intelligence: dI nt el | i gence
| i woi ovgrconteh i nge s

degree of a
challenges through the processing of informatian

They then argue tht collective intelligence should

be definedagft he degree of abil
living things to overcome challenges through the
aggregation of individually processed information,
whereby all actors follow identical rules of how to
participate
actors following identical rules is usetb delinede
collective intelligence fromteam intelligence It is
intended todistinguishphenomenasuchas maket
economies, ant coloniesWikipedia, and so on
where what we call individual intelligence is not a
necessity Also, by following identical rules, it is
implied that it is in the rulesthat we find the
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intelligence. Opposal to that, team intelligence
wouldthenbecomedt he degree of
more living things to overcome challenges through
the aggregation of individually processed
information, whereby the actorsdo not follow
completely identical rules of how to participate in
t he t Elemca, ngost forms of communal
intelligence found in the real world are then
presumably not aform of collective intelligence,
rather forms of team intelligence that are well
known in corporations,football teams, orchestras
and any other group acting in a specialized
manner. Collective intelligence constitutes
according to Aulinger & Miller,a very special form
of communal intelligence whose initial conditions
exist much more rarely than those of team
intelligence. In team intelligence, we would also
expect to find the inteligence in the interaction of
the involved. Since theydo not follow identical
rules, it means that they can vary their actions, and
how these are varied will be part of what
intelligence is formed.

Other authors havealso argued along the same
lines of dstinction, that wha we here refer to as
collective intelligenceat group or microsystem
levelshould rather be calle¢ollective intelligence
systemgKornrumpf & Baumdl, 2013). They argue
that collective intelligence in general terms,
should bedefineda sthedbility of sufficiently large
groups of individuals to create an emergent
solution for a specific class of problems or tasks
A collective intelligence system is subset to
collective intelligence in the form ofa complex
sociotechnical system(STS) that enablg the
realization of collective intelligence They
distinguish this from, for examplewhat has been
called swarm intelligence as the case where the
individuals themselves possesmly very limited
intelligence but peform complex tasks. A
phenomenon which can be observedin hive
building and foraging behavioby insect swarms
(as well as in market economiesyhey argue that
this term shouldnot be used on groups of humans
who are individually intelligent. Thér definition
recognizes that collective intelligenceis at the
same time a property of the collective and a
potential that needs to be realized.

By detailing the definition of collective intelligence
to complex societechnicalsystems, Kornrumpf
and Baumol add some distinctive andriportant
characteristics ofcollective intelligence at group
level

1.
abi

Non-deterministic. Here it denotes the idea
that tthg behdviort olv the systentannot be
predicted, even though its constituents and
their individual behavior are known andwen
deterministic. Since the individuals are driven
by their intelligence, rather than rules, their
interrelating will become dynamic and
unpredictable.

Limited functional decomposabilityA system
that is fully decomposable is one whose global
functioning can be completely deduced from
knowledge of the function of its sub
components.  Complex  socitechnicat
systemscannot be broken down to its details.
Isolating parts of the system either leads to an
entirely different system or does not reduce
complexity atall. For example, nderstanding
one single individual of the systerdoes not
make us understand anything about the
mechanics of the system as dwole.

Distributed  nature of information and
representation dThe term di
here in three similar albeit not identical,
meanings. First, to indicate that information is
not stored in a centralized place within the
system and instead is physically or virtually
distributed to different places. Second, that
information is externalized from the
individual 8 s poi nt of Vi ew,
represented outside the individuatsmind.
Third, that for any specific piece of
information it may not be possible to decide,
where it is located within the system, even
though the system as a whole is aware of the
respective i(Koframpma& i o n .
Baumdl, 2013)Per definition, none of the
individuals within the collective is capable of
building a complete representation of the
problem and its solution. That would violate
the conditions of collective intelligenceas
coordination of distributed knowledge in
complex, ambiguous situations.

Emergence and sebrganization Self-
organizaion is a way to prevent the system
from drifting into permanent chaos due to
complexity and randomness. In this way, the
need for sdtorganization is also a
consequence of complexity. Emergence
implies that the situation, at least in part, is
novel to the parts (members) of the system.
The essence of setirganization is an
adaptable behavior that autonomously
acquires and maintains aimcreased order.
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From this, we can summarize that collective
intelligence at micresystem levelis based on
intelligent individuals acting in what becomes
dynamic interrelating Hence theycreate a system
with many different forms of drivers working attte
same time. This system becom#sily complex, as
we would expecif the conditions are todealwith
ambiguous situations usingistributed knowledge.
Determinism or predictability would under such
conditions, imply that a group or micro-system
display a specific pattern or solution that is
predictable, although dealing with aomplex and
in many aspectsambiguwus and unpredictable
environment The emergence of selbrganization
is the systems own way of dealing with the
challenge of remaining a colleatg, in relation to
the complexity of its environment, and not drift
into chaos. Itkeeps organizing in what ultimately
isad n eorr g a n isiuatibn. e g

We cantherefore conclude two thingsfrom an
organizational perspectiveFirst, groups or micro
systens must to a certain degree be based on-self
organization, since this is the only way to deal with
the combined complexity of the environment and
the dynamics of the micresystem itself, together
creating conditions of infinite complexity The
groups or mico-systemsare therefore always, to a
certain degreethemselves framing their task-or
the organization this group-levelcreation of order
will give thefinal relevancgfunction) of the system
in relation to its task From an organizational point
of view, we can therefore understand tte
importance of leading such systesrby purpose
and values, since more specifioposedordersrisk
ending up in conflict with their need of self
organization.If we assume that complexity today
increase, andeachesfurther and further down in
the hierarchical organizations, then less and less of
the organizationbecomescontrollable and must
be relied upon to selbrganize We should expect
to seeorganizations creating their own meaning
and organizing themselvesncreashgly through
their micro-systemsthat is bottom-up. The more
control imposed from above, giving more
structures, the higher the complexity for the
micro-systems which in turn result in less top
down control, due to an increasing need of self
organizationat micro-system level

Second,the more intelligent the micresystems
are, the more complexity thegandeal with in their
process ofselforganization. f we havemicro-
systens capable enoughthey will selforganize

and the degree ofselforganizationwill reflect the
intelligence in ther system if we assume that the
micro-systems know and share the organizational
purpose A highly intelligent system (having
relevant resources and dynamics) wibbe self
organizang in a more advanced way than a less
intelligent system since we can assume that
complexity is infinite. How the systm (group)
organizes will therefore be a reflection (and
possiblemeasurg of its capability in relation to its
task.We canconclude that sipporting intelligence
at micro-systen level is an indirect way of
organizing organizations  in complex
environments

In the remainingtext, we will continue to use the

term <collective intelligenc
intelligenceg or dcojgl ective
but where it is deemedhecessarywe will add the

di st i n anicio-systendlevel §he reason is

t hat t he defi-systi emg oif s gdmo rc
relevant g htamm aureafhsisspecti v
because many of the cooperative moments and
formats in organizations are at groulevel, but not
defined as a specific
participants or their environment. Second, we also
argue that the aggregatignor the average of
collective intelligence at micresystem levelcan be
seen as an expression of collective orgaatianal
intelligence It can evenbe seen as an average of
intelligence at societylevel, even though it isstill

an aggregation of actors not following identical
rules.

dgrou

DEVELOPMENT OF
OBSERVABLE AND
MEASURABLECOLLECTIVE
INTELLIGENCE

Although these defiitions may make us believe
that collective intelligence would be a
phenomenontoo complex to explain, this is not
the case but rather the opposite.According to
Szuba (200}, dThe scarce research done on
collective intelligence can probably be explainbg
a widespread, unconscious feamong scientists
that collective intelligence must surely be
something much more complex andomplicated
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than individual intelligence. Many peopléelieve
that collective intelligence a priori represents a
higher level tha that of the individualg
Szubaarguesdtlis a paradox that the evaluation of
the collectiveintelligence of social structures can
be easier than thevaluation of the 1Q of a single
beingg Individual intelligence has been evaluated
basedonly on the external results of behavior
during different kinds of cognitive challenges and
the problem-solving processs However the
neuropsychological processes the brain arestill
very far from being observable. In contrast, many
more elements o collectively intelligent activities
and processes can be observed doecause of that,
measured and evaluatedszuba continuesdWe
can easily observe displacementsda actions of
beings as well as exchangéinformation between
beings €.g., language or the ant pheromone
communication system)i Collective intelligence
can be evaluated with thénelp of abstractand
chaotic models of computations andstatistical
evaluation of the behavior of beings in structured
environmentsg Szubathen develops a theorétal
model of collective intelligence in social structures
and a measurement; collectiveintelligence
quotient (IQS). The mode] as suchis supposed to
be generic and used for any situations of collective
intelligence, hence not only human interaction.

According to Szuba, the collective intelligence
perspective will allow us to develop our
understanding of intelligence more than ifve
focus on individual intelligenceWhen it comes to
individual intelligence,there is still a questiorof
how much stems fom heritage vs. environment
(heritability estimates rangdrom 0.4 to 0.8, on a
scale from 0 to). It seems thatgenetics plays a
bigger role than does environment in creating 1Q
differences among individual@Gottfredson, 1997),
and the additional environmental factorsare
difficult to study and understandif we cannot
study the processes of the brain in more detail. The
advantage with collective intelligence is that it is
created in situ and is based on conunication. It
is dopeng for wus to
residence in patterns of communication. We
should be able to understand what patterns of
communication give a higher likelihood for
intelligence, andthen find ways of repeating it.

The findings of ameasure forgroup intelligencein
the form of ac-factor, comparable to thendividual
intelligence g-factor, raises additional questions.
Citing Anita Woolley (2010)this could be not only

a way of measuring the capability of groups but
alsohelp us undestand and develop interventions.

I nst e aFdr,example, could a short collective intelligence
t eames

t est predict a sales
t e a me -$erml effentigeness? More importantly,
it would seem to bean easierchallengeto raise the
intelligence of group, rather than individuals.
Could a groupes collecti
by, for example, better electronic collaboration
tools? Many previous studies have addressed
questions like these for specific tasks, but by
measuring the effec of sgcific interventions ona
groupss c-factor, one can predict the effects of
interventions on a wide range of tasks. Thus, the
ability to measure collective intelligence as a stable
property of groups provides both a substantial
economy of effort anda range of new questions to
explore in building a science of collective
performance.

A DEFINITION OFGROUP LEVEL
COLLECTIVE INTELLIGRCE

Since we are here looking at the process of
intelligence, ultimately to understand how to
diagnoseand influence the collective intelligence
of groups, we want to identify what is individual
and what is collective in this processAs
Kornrumpf and Baumdl argue, collective
intelligence as complex socitechnical systems
has a distributed nature of information and
representation By using this understanding and
going back to our model of intelligencewve can
identify two truly collective processes of collective
intelligence both are differentforms ofknowledge
coordination or integration.

The first is the process of coordinating individual
mental processes in the interpretation and
definition of desirable outcomes. As the definitions
of collective intelligence imply, the difference
between individual and collective intelligence must

st ud [pSide i hg  cpqely of jiglearpling ang o

coordinating individual knowledge. As some of the
definitions state collective intelligence is reached
when the group somehow outperforms the
capacity of any single individual in the same group.
Although this measure of a specifileveldoes not
seem necessary to define collective intelligente
does clarify that it is the combination of knowledge
and mind of individuals thatis used in a process of
knowledge integration. Here we will call thighe
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collective learning processas oppose to an
individual learning process. Second, the definitions
of collective intelligence require that the
individuals organize and act collectively n a
coordinated manner; there is some form of
relationships intheir activities. As Kornrumpf and
Baumadl states, the complegocio-technical system
is emergent and sefbrganizing The esence of
selforganization is adaptable behavior that
autonomously acquires and maintains an
increased orderWhat prevent such systems ém
drifting into permanent chas (due to the
complexity and randomnegswill be thisadaptable
behavior of its parts (members)This is the
collective process of coordinating mindful actions.
Upholding some form of common reference to
guide the individuals @ mi ndf ul
coordination will here becalleda representatioror
mental modefMohammed & Dumville, 200)).

It is here argued that these ar¢he two truly

collective parts of the collective intelligence
process We canalso understandhat the degree of
mindful actions ofthe involvedindividuals, inboth

these moments of coordinatiopwill be one factor
creaing variation in achieved collective
intelligence. Whatever
minds and actions the collective Isaaccess to,
through its members their ability fo become
collective will reside partly in how the individual
us e e ac minds and leow ¢hey coordinate
their actions(see arillustration in Figure2).

Environment

Individual mental processes

\ /] /] /]

\TAR /
cognitive resources

| ¢t

I Collective learning process |

Individual interpretations of

ARARARA

the situation and desirable outcomes

|t

| Collective represention and enactment of a system

v
KAAA1AA

Individual mindful actions

act

d rofcerren dngfesedntelligence h e

Figure 2: The collective factors in group-level
collective intelligence

Based on the abovewe suggestthe following
definition of collective intelligence agroup level:

Collective intelligence atmicro-systemlevel is a
process in which a group of individualin a given
situation integrate their individual knowledge
resources to interpret and overcome ambigusu
challenges byalternating between shared abstract
thinking and coordinated actionyielding different
levels of achieved knowledge integration ofthe
available knowledge resources.

(l}loge thsat hege nth reversed arrows imply, for
examSIe, the need Tor the collective to evaluate its
own actions as a collective.)

A process Collective intelligence is a process and
not a property. A group is intelligent ira specific
moment or not. Previously demonstrated
intelligence may increase theexpectancy and
likelihood of intelligence, butit is not a guarantee
form

A group of individuals We limit our study to
collective intelligenceat group level By a group we
here meanat least two individuals.Dyads and
triads are sometimes considered special types of
groups, for examplegroups of more than three
persons isthe first level where every relationship
has at east one indirect relabnship. Here we
judge these differences as less relevdat the
definition. The upper limit of groups isharder to
define, but in practice, groups of more than 15
individuals are subject to so many direct and
indirect relationships thatin many aspectshetend

to act insubgroups.

A given situation Intelligence is here seen as acting
in relation to something. There is a situation in
which the group caract, and the result oflifferent
possible outcomes carfat least theoretically)be
valued inrelation to a desired state

Integration of individual knowledge The major
difference between individual rd collective
intelligence resides inthe fact that there is more
than one individual(i.e, a potential for knowledge
integration). Sq the differert steps in the process
of acting intelligent have the potential of using
more than one set ofndividual knowledge(as in
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experience) capacity for abstract thinking and
actions. From this situation arise a potential,

since in theory, two individuals codd cover more
knowledge than one, bytat the sametime, there

arises the challenge of integration and
coordination between the individuals.

Interpret  and  overcome The  definition
acknowledgs that any given situation in practice
is a matter of interpretaion and that it is
impossible to identify all possible aspects of a
situation in practice. Hence, one of the factors
deciding the conditions for acting intelligently
must be how much of the situation can captured in
the cognitiveprocess. In thigerspectve,assuming
infinite complexity, the potential for a maximum
level ofintelligence must be on the baler of chaos.

If so, a group acting intelligentlys not in chaos,
that is, they are still capable ofaming to mutual
understanding andbr coordinated actions thain
time has the potential to overcome thehallenge
they have identified.

Ambiguous challenges In our interpretive
knowledgeperspective, any situatiors, in practice,
ambiguous. Hence, part of the intelligence process
must be b define what the challenge is, the
problem setting and what is desirable in the
situation.

Shared abstract thinking and coordinated actions
Integration of knowledge can be done in two basic
forms: either in the creaton of knowledge
learning, or in the enactment of a knowledge
system coordinated actions.Thesetwo forms are
not distinctly separated Instead, there are
collectivemoments of what Sch61§1983) when he
described the individual process of intelligence,
called reflectiorin-action and knowng-in-action.
A specific challenge in groupevel collective
intelligence must be the process of coordinag
between theséwo statesof knowledge integration
When is it appropriate to challenge and question
what the team is doindreflecting, learning) and
when is it appropriate to focus on enacting the
system the team has developéddcting according
to a representationy

Giving different levels of achieved knowledge
Integration of the available knowledge resourcls:
is assumed that this process cameate different
levels of knowledge integration. Lowevels of
knowledge integrationcould meana number of
things: (1) the individuals contribute littleof their
individual knowledge (2) thereis little learning, as

in individuals changing or developng their
knowledgedue to knowledgereceivedfrom other
individuals; (3) there islimited sharing of mental
models of the situation and the system
(representatiors); (4) the mental models are
undevelopedand (5) there is Ittle coordination in
the enactmentof the mental models Opposel to
that, high knowledge integrationvould then be (1)
high contribution of individual knowledge, (2)
intense learning, as inhigh change and/or
development of individual knowledge due to
receiving knowledge from others inhe group, and
(3) a highly shared an@) highlydeveloped mental
model (a representationbordering to chaos),
which is(5) heedfully coordinated into a collective
system by the individuals. Theariation between
these two states could thebe called varition in
collective intelligence.

Note that this becomes a measure of the process
mainly within the micro-system. It is defining
intelligence as the ulization of internal resources,
which is a measure of efficiency. It does not say
anything about the results achieved, as in
effectiveness. We would expect both in something
we consider intelligent, at least over timé. t
be just achieving results,then luck would be
intelligent. Neither canit be just doing things in
the right way, since that would not inclde
achievingwhat we value On the other hand, we
could expect an organization to correct itself
overtime. So if we assume that our micrgystems
are part of an organization, then an effency
measure could be workable and relevaats an
operational measurelt could be based onthe
postulatethat, overtime an organization thatuse
its accessible (internal and external) knowledge
resources (through its micresystems) with a high
degree ¢ efficiency in both learning and enacting
the organization, would be acting intelligently over
time. Using such an assumption euld makeshort
term variations in resultsof less importance, as
long as the organization continues to focuits
resources on achieving intelligence at micre
system levelas defined aboVe Such a postulate
would be useful in aomplex and dynamic world
in which it is difficult to create governing measures
without risking to create sukoptimization at the
same time.
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COLLECTIVE
INTELLIGENCEIN
ORGANIZATIONS

Finally, before we structure and analyze the
literature, in this section we will describe different
perspectives orthe relaionship betweengroup-
level collective intelligence and organizational
performance.Understandingorganizations from a
perspective of collective intelligence will help us
understand how ultimately intelligencgesiding in
individuals, relates to organizational level, or how
intelligence in organizations is createdVe will
here give some examples ofsdussions on these
relationships:

Human organizations as complex adaptive
systems As an overall perspective of
organizational developmentLiang (2007) argues
that we should start looking atorganizations as
intelligent, complex adaptive systems (iCASYhe

development of humanity becoming more
dependent on information and knowledge
introduces intelligence as the new key to
coordination. Therefore, the current concepts,
theories and practices asxiated with leadership
strategieswill also have to be tansformed and

within all categories of human organizations
(economics, business, osial, education and

political), their members are becoming better
educated and informed, and consequentlifave

develop potential for becomingnore sophisticated
interacting agents,as well as havingmodified

expectations.

gStruct ur es fuhctaon o mérough
coordination: gHeylighen (2012) deepens a
theoretical understanding of organizations as
complex adaptive systems as happlies the

goals. The emergence of collective intelligence, in
anorganization is therefore intrinsicallya process
of selforganization by coordinating individuals
using the structures of the organization

Organizational gstems as collective mirg\eick

& Roberts (1993po even deeper idevelopng the
details of this process of intelligent adaptive
systems i n t tokettive mind ihise p t
conceptenables us to describedvancedcollective
mental processes in organizations. They use a
modern aircraft carrier as an example. They
motivate this choice of organization becauset
represens a highly complex mixture of
technology, organizationand individual efforts of
coordination. Hereby they introduce the ideathat
dgroup mindg and its intelligences is a result of
the characteristic in the mterrelating behaviorof
the involvedagents but becoming the group mind
of the organizations as theggatterns of behavior
are inherited over time.

Organizations as hierarchies of isomorphic
systemsGant t
of living human systemgto describe organizations
as hierarches of isomorphic systems that are
energyorganizing, seHcorrecting, and goal
oriented,andin which decisions are made on both
emotional and rationalbases Through isomorph,
the characteristics oflifferent levels of the huran
systems influence each oén, both upwards and
downwards in the hierarchy. lence this theory
can be used to connecthe levels of individual,
group, and organization.

Micro-systems as nodes of coordinationn
organizations Finally, in this collection of
perspectiveson the relationship betweengroup-
level collective intelligence and organizational
performance, Mohr, Batalden & Barach (2004)
create a workable concept for studying
coordination of organizations at group levethe

gcompl eardigny onp social sy s t.e MS Gycrp.systems Micro-systemscan be seen as the

Organizations are defined as dstructures with
functiong The components (agents) of the system
are arranged in an orderly way (structurefo
achieve a certain goal (function)However, the
structures need acts of coordination to become
functional. What counts therefore, is not so much
how individual agents are arranged (e.gn a
hierarchyor network), but how their actions work
together in a harmonic wayoward their collective

(identifiable) moments andnodes of coordination
in complex orgarnzations and therefore, become
central to the collective mind in complex human
living systems. Acording to them (they study
healthcaresystem$, organizationsare collectiors
of individual professionals who are free to act in
ways that are not totally predictable; the
organizational boundaries are fuzzy, in that
membership changes and providers can
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simultaneously be members of other systs.
Furthermore, given the complexity of these
systems, the actions of individuals are
interconnected so that the action of one provider
changes the context foall the other providers.

These perspectives are developiedfurther detail
below.

HUMAN ORGANIZATIONS ARE
COMPLEX ADAPTIVE SYEEMS

Liang (2007) argues thah todays complex world
we need to recognize that all kmman thinking
systems andorganizationsare complex adaptive
systemsand tis calls fomew leadership strategies
which focus on intelligence Currently, many
corporations and organizationsstill possess the
samemachinelike structurethat was developed to
support the requirements of the industrial era.
dSuch a structure originates largely from the
Newtonian mechanical mindset, whichexplains
the physical world in a linear, mechanistic, orderly
and predictable manner; the D a r Cates@n
geometry and the belief that the universe behaves
like a huge machi ne; and
management shool of thought The consequence
of the above development is the domination of
leadership and management theories that believe
business systems must be controlled and managed
like physical instruments of production, and
workers must be engineered and-engineered to
fit the mechanistic stucture. However the new
environmentencompassestitical features that are
responsible for a need to change paradigm
knowledgeintensive  fastchanging  highly-
networked, fast,and continuous learning smarter
interacting agents (at all levels)and modified
expectations (for all interacting agentspll these
features pointto intelligence as the newfocal
point, and in this respect, ltaos is a highly relevant
scientific theory to examineand exploit

Edward Lorenz, Mitchell Feigenbaum, Stephen
Smak, ard some other prominent researbers
conceivedthe chaos theoryduring the 1960s and
1970sto examine phenomena that could ndbe
explained by the classal/lexact sciences. It
provided a new basisfor strategic thinking to
emerge supported by is core properties:
consciousness, complexity, connectivity,
dissipation and emergence. The central axiom of
the theory is the inseparability of order and chaos,

that is, the universe is inherently chaotic and
intrinsically orderly at the same time. Chaos
emphaszes the importance of intrinsichuman
intelligence and its functions in te human world.
Organizations today are embedded with
sophisicated knowledge structuresinformation
processing and learning capabilies of their
interacting agents and the right connectivity of
these systens is therefore intelligent complex
adaptive systems (iCAS}J.he mindshouldbecome
the center ofour analysis and concern.

STRUCTURE BECOMING
FUNCTION THROUGH
COORDINATION

Based on the same complexity paradigm,
Heylighen (2012)@argues that oganizations can be
defined asdbtructures with function, @nd they
become intelligent or not throughcoordination.
The components (agents) of the system are
arranged in an orderly way (structurdp achieve a
certain goal (function). This ishe meaning used in
sociology and management: A  typical
Praapigagon, csych ag @ gogpany; of gogernment
institution, consists of individuals who are
arranged according to specified lines of
communication and control. This structure is
intended to facilitatethe work of the organization
toward its goals, such as providing a product or
service. When we reflect a litd more deeply
though, the notion of structure te us very little
about how this arrangement is supposed to
contribute to the achievement of auhction. The
relation between structure and function becomes
clearer when we introduce the notion of
coordination: What counts is not so much how
individual agents are arrangec(g.,in a hierarchy
or network), but how their actions work together
in a hamonic way toward their collective goals. At
the very least, these actions shoulbt hinder,
obstruct, or oppose each othemsteadthey should
avoid friction. At best, they will smoothly
complement each other. As sucghthey can solve
problems together tlat they cannot solve
individually. This bonus added by collaboration
may ke called synergyCoordination can then be
defined as the structuring of actions in time and
(social) spacdgo minimize friction and maximize
synergy between these actions. Coordii@t can
be subdividedinto four elementary processes or
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mechanisms: alignment, division of labor,

workflow, and aggregation.

According to Heylighen, ven intelligence is
localized in a single agent, it may be called
individual intelligence. When it isdistributed over

a group of agents, it may be called collective
intelligence as whenit is only the groupthat can
solve certain problems Collective intelligence
assumes that different agents have different forms
of expertise (knowledge, information, dig).
Otherwise, they would not be able to do more
together than individually. Achieving collective
intelligence therefore, is a problem of cognitive
coordination between the different agents

An issue inthe emergence of collective intelligence
addressedhe extentto which people manage to
solve problems better as a group than individually
Examples of issues in cognitive coordination are
groupthink and polarization which is different
forms of premature cognitive alignment, where
groups conform to and einforce an emerging
consensus due to social rather than task needs,
and hencesuppressesaluable contributions. This
results in phenomenathat could be called
dcoll ective stupidi.gtdng
conclusion, according to Heylighen, lookingat
selforganization in communicating groupswill
cast a new light on a variety of fundamental
problemsin organizations including how best to
achieve coordination between agents and their
actions and how to maximize the intelligence of
collectives

SYSEMS AS COLLECTIVE NND

Weick and Roberts (1993), in their concept of
collective mind,develop the relationship between
collective intelligenceand coordinationin systems
The ollective mindis conceptualized as a patte

of heedful interrelations ofadions in a social
system. Actos in the system construct their
actions (contributiong in the understanding that
the system consists of connected actions by
themselves and others (representation) aridat
they interrelate their actions within the system
(subordination). The intelligence resigs in the
character by which this collective mind is
coordinated. The authors set out to develop a
language of organizational mind that enables us to
describe  collective mental processes in
organizations. They illustrag thisconcept through

adreliabilidy( @m gaimeni),bduwaf on
the processes of mind discussed are presumed to

be inherent in all organizations(that is, in
efficiency organizations as well) d Wh a't
across organizations is the feleed to develop
these processes to oo e
Roberts, 1993).

may var

adval

The concept is developed ybreferring to other
studies of group mind, such ad) Wegner (1987,
group mind as a form of cognitive interdependence
focused around memory progsses(transaction
memory systen); (2) Sandeland & Stablein (1987
group mind as connected activities encoding
concepts and ideas in organizations much like
connected neurons enae concepts and ideas in
brains, and (3) Hutchins (1990, group mind as
distributed information systems with redundant
representations, showing how distributed
processing amplifies or counteracts errors that
form in individual units (brains)

Building their concepton these sourceshey argue
that the term should bedc ol | ect i ve
than group or organizational mind since collective
refers to individuals whoactas if they are a group.

mi ndg

o rHendemadhindg s s asg fi tlwaigho wndirglful

coordination. Using this perspectiveintelligent

mind would arise from intelligent coodination.

Mi ndf ul dcol | ereatei miadful mi ndsg
organizations. Yet collective mind is distinct from

the sum ofthe individuals minds becauseit also

inheres in the pattern of interrelated activities

among many peoplelThe basis for this argumens

first that a dgmindg is actualized in patterns of

behavior. Using the clown as an examptae fact

that the seemingly clumsy actions are made

deliberately transforms them into intelligent

actions It is the disposition of the actioa being

heeduls that makes hem intelligent. Secong

groups are defined by interrelated activity.

Individuals create the social forces of group life

when they at as if there were such forces. Weick

& Roberts efer to Asch (1952, d We mu st see
group phenomena as both the product and

condition of actions of individuals Ther e are no
forces between individuals as organisms; yet to all

intents and purposes they act as if there were, and
theyactually <c¢reaThesisswbhat i al fo
creates a system group, and ultimately an

organization The effects of this system vary as a

function of the style as well as the strength with

which the activities are tied together. In such a

system of interrelated activities, individuals can
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work with, for or against each other, creating
different levels of effect in the systenCollective
mind existspotentially as a kind of capacity in an
ongoing activity streamand emerges in the style
with which activities are interrelated.d Th e s e
patterns of interrelating are as close to a physical
substrate for collective mind as we are likely to

f i nWeick & Roberts, 1993)

Patterns of intelligent interrelating in ongoing
organizations may then be internalized and
recapitulated by individuals more or less
adequately as they move in and out of the syste

system in a hierarchyrovides information about
the structure and function of the other systems in
the hierarchy.Seeing thesystems hierarchynakes
it possible to recognize the potential impact that
each systentevel will have on the other systems in
the hierarchy. For instance, when a migvel
departmentis in disarraybecause ofapid turnover
in key positions, the disarray will immediately
impact thelarger division in which the department
is nested as well as any subsystesugh aswork
groups nestedvithin the department.

The authors argue that di f heedf nl interrelating
visible, rewarded, modeled, discussed, and
preserved in vivid stories, there is a good chance Organization
that newcomers will learn this style of responding, ke
will incorporate it into their definition of who they Groups
are in the system, and will reaffirm and perhaps R
even augment this style a Roles
FIGURE 1

ORGANIZATIONS AS
HIERARCHIES ORSOMORPHIC
SYSTEMS

Gantt & Agazarian (2004) usavhat they callthe
theory of living human systemo relate individual,
team and organizaiobnal intelligence nore
specificallythey focus onemotional intelligence
but here it is argual that this is relevant for all
dt ypesg of). Thein theoly Ipostglates c e
organizations as well as communities and
societies as hierarchies of isomorphic systems
Such systemarewhat they callenergyorganizing,
selfcorrecting, and goaitdirected. The two major
constructs inthe theory, hierarchyand isomorphy,
are opeationally defined below and can be used as
building blocks for developinghypothesesabout
the relationship between group levetollective
intelligenceand organizations

Hierarchy is used here as a theoretical constt
rather than referring to any organizational
hierarchy per se.Every system in a specified
hierarchyexists inthe context of the system above
it and is the context for the system below it.
Mapping an organization in terms of its systesn
hierarchy provides a schema for looking dhe
isomorphy between all systems in a defined
hierarchy. Isomorphy is defined abe similarity in
structure and functionbetween levelsWhatever
one knows about the structure and function of one

An organization's systems hierarchy illustrated from two perspectives.

Figure 3: From Gantt & Agazarian, 2004

The systemscentered theory also introduces the
concept of the core systeny which identifies a
three-level hierarchy ina living human system.
Figure 3 illustrates this concept applied to an
organization.The core sgtem in this case contains
the threesystems: organization, work groupand
member roles. The top level defines th core
system by giving it its relevantgoals. For the
organizational core systenthe relevant goals are
those of the organizationT he concept of the core
system providesa theoretical map that orientsd
the middle system as the most efficient point of
change.Thus, a change intervention to the middle
systemneed cross only one boundary to transfer
the change to the system above it or below it in the
core systemFor example, interventions to work
teams in an organization will influence more
directly both the organization and the work roles
that are nested in the work teams$nterveningin
the organization through the individualmay or
may not influence the organization and
intervening to the organization may or may not
influence the individual,intervening to the work
teamis more likely to influence both the members
and the organization The core system is defined
according to the change goals. Once thelevant
core system in a change strategy is determined, it
is also possible taentify the middle ystemwithin
the core system. Since the middle system of the
relevant core system is theoretically thenost
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efficient point of intervention (as it shares
boundaries with the systems above and below it), it
would then be the primary target of the change
strategy.

The theory of living human systems is one way of
describing the relationship  between the
individuals, the micresystems and the
organization. As an example of how intelligence
relates to this, we can use what the theory calls
contextsand contextualizing. Each subsystem in a
core system introduces a different context.
Different contexts have different goals and
contribute  different perspectives. How a
department views a reorganization is different
from the work team's perspective and still diffent
again from the perspective of thendividual and
the organization as a whole. Being able to change
perspectives is critically important in today's
workplacewhere rapid changes require employees
to change roles and contexts frequentlidence, a
critical part of intelligence, as we define it, would
therefore, be contextualizing that is shifting
perspectivesto view the system fron different
hierarchical levels, learninghow perceptions
change as the context changes. For example, a
work team contextualzing would examine a
proposed change fronat least three perspectives:
their own perspectivetheir department, and from
the individual roles within the group Addressing
the fact thatcontexts shifts the work teamwould
not be team-centered but systemscentered so
that decisionscan be made or implemented with
broader perspectivedlhus, learning to shift to a
systemscentered perspective from a
predominantly selfcentered, teamcentered, or
organizationcentered perspective, introduces
additional and significant resources to the
decisionrmaking processg According to Gantt &
Agazarianthere is an inverse relationship between
contextualizing and personalizing, and the greater
the proportion of contextualizing in an
organization, the greter the emotional
intelligence.Returning to the example above, if the
work team reacts to the new proposal for inventory
only from the perspective of its impact on the work
team, its range of exploration will be limited and
personalized. To the extent that the #&n attends
to the perspectives of the other organizational
contexts (departmental and individual stores),
personalizing will be reducedand the potential for
collective intelligence increasednstead of seeing
organizational intelligence as additive andied
primarily to resourcesGantt & Agazarianpropose

that organizational intelligence is an emergent
system phenomenonhat relatesto the interaction

of the whole and throughthe interactions within
and between system components. Emergence
refers to a phenomeron that, instead of being
predictable from summing its comppents, ariss
from interactions.

MICRO-SYSTEMS AS NOBS OF
COORDINATION IN
ORGANIZATIONS

A more practical approach, but following the
thinking of previous theories is the concept of
micro-systems. Mohr, Bataldegn& Barach (2004)
suggest how a relationship betweegroup-level
collective intelligence and  organizational
performancecan be seen ihealthcareinstitutions.
These are described asgbrganizations facing
challenges in providig safe patient carein
increasingly complex  organgtional and
regulatory environments while strivingo maintain
financial viability. @\ccording to them, clinical
micro-systens provide a conceptual and practical

framework for approaching organationa
learning and delivery of care in healthcare
organizations that are often ¢omplex,

disorganizd, and opaque systems to their users
and their patients §uch systems should therefore
rat her b e comgleneerates a0t smajfler
systems,not coherent monolithic organizations. ¢
The core elements of a clinicahicro-systemare a
focused type of care, clinicians and staff with the
skills and training needed to engage in the required
care processes, a defined patient population, and a
certain level of information and technology to
support their work. What differs acrosamicro-
systens is the ability of individual caregivers to
recognize their efforts as part of micro-systemas
well as themicro-systene s | efunetibningo f
Healthcare organiations are composed fothese
multiple, differentiated, autonomous micro-
systens. The assumptions of this concept are

i1 Bigger systems (macrgystems) are made of
smaller systems

1 These smaller systems micro-systens)
produce quality, safety, and cost taomes at
the frontline of care
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1 Ultimately, the outcomes of the macro
systems can be no better than thmicro-
systens on which they are formed

1 The loyalty of mostmicro-systemproviders is
first and foremost to their patients and the
micro-system and rarely to the larger macro
system.

The authors arguehat this requires interventions
at the micro-system level, if the organa&ion wants
to improve. However, thisdoes notmean that the
micro-system functions independently from the
other micro-systens or its macresystem. he

micro-systems within the macreorganization are
interconnected.
general tone of the organdion, to facilitate the
interconnections between themicro-systens, and
to cultivate leaning disciplines in the
organiza t i Aatarding tothe concept of micre

systems the level of coordination in the
df r owtad well easthe performance of the
organizations is seen as aggregatisnof the

performance in the micresystems

SUMMARYOF PERSPECTIVES
ON COLLECTIVE INTELLIGENCE
IN ORGANIZATIONS

If we summarize these theories, the relationship
between individual intelligence through group
level collective intelligence to organizational
intelligence or performance culd be explained in
the following way:

Organizations are structures with function
(Heylighen). However, these structures are
coordinated into function. The quality of this
coordination can be expressed as beiimgelligent
or unintelligent. Different forms of friction or pre
aligned cognitive coordination (for example
groupthink) cause the latter.

Since our historical and current view of
organizations, according to Liang, has a
Newtonian mechanical mindsethat explainsthe
physical world adinear, mechanisti¢ orderly, and
predictable, our ideas of leadershiptend to
problematize structure and resourcesin the
process ofbui | di ng
Suchaper spective miss andhe
their contribution to coordination, sincethe parts
of a machineare notseen as coordinatorsThey

d Thether o1 P34 Onadepraseniagqy fr

just dogwhat is planned for them to dadVlachines
are not intelligent. With increasing complexity
organizations must focus on ad hoc or
complementary coordination since this will be the
source of intelligence in a dynamic and
unpredictable  environment Against  tis
background, Liangarguesfor a leadership strategy
looking at organizations as intelligentcomplex,
adaptive systems (iCAS).

To understandhuman systems at a deeper level,
Weick and Roberts developed the concept of
dcol | ect iThegexphin tha intgrrelated
behavior of individuals in organizationsas being
higthey fgrm ¢ ¢ ¢
the contribution and subordinaion of their
actions. Thegnindg or intelligence of this system
will be in the character of theinterrelating (i.e.,
coordination). Intelligence can be inherited
between individuals through the patterns of
behavior in the organization.

The isomorphism of different system levels in
organizationsis further explained by Gantt and
Agazarian, introducing the core systenas the
natural focus forinterventions in human systems
rather than following formal hierarchies.

The last paper by Mohr, Batalden and Barach,
discussthe same concepts from a more practical
perspective, introducing how health care
organizationscan be understood and explaineds
aggregations of micresystems, and that theasety
and performance level of these organizations
resides at this level.

Together, these theories all represent effort®
describe the relationship between individuals,
moments of cooperation and organizational
performance. All of them argue that the
organizational intelligence is the sum of the
coordination processes taking place at the level in
between organization and individuain this paper,
we will use the termmicro-system All of them
describe this level aaprocess of coordination, and
as such it will be dependerin the coordinators
understanding of the organization and what needs
to be coordinated. Hence, we can argudat
collective intelligence orthe micro-system level is
a process of coordination and as such will vary in
quality in relation to factors such as he

or ganiszat i ghfepstanding MR tReN ditvatfon dontextualizing

| rébRegentdidn) the Rislity & Redrd ahdSt@ ability
to act as a system (acting and coordinating)
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Structures are essentially tools for managing
organizations.However, a organizationcomesto
life because oéll the actions andmicro-moments
of coordination happeningevery day following
thesestructures a not. Snce the individuals of the
organization will experience the organization at
different levels (as a whole, departments, groups
and so forth), they will see and follow patterns
visible to them in the local and social contestin
which they work daily. It is here that the micro-
moments dt al k. Theia ackogs artdo
the actions of othersare created on an everyday
basis, but at the same timend to follow inherited
patterns. Therefore, micro-actions both creat
dghe wholeg and f ol | thev whaje. gThe
intelligence of organizations must therefore,
reside in the sum of the intelligence of the micro
systemslike in an averageas well as ithe patterns
they create as something above the micreygem
level. Hence, thesomorphic relationshigs give us
points of influence in both the organizational
pattern andthe micro-moments.

STRUCTURING AND
ANALYZING THE
LITERATURE

Collective intelligence as we define it he, is based
on the condition that different agents have
different forms of expertse, knowledge,
information, and/or skills, so @&hieving collective
intelligence must be a problem of coordinaton.
According to Heylighen (2012), coordinatioran
be split into the four basic mechanismalignment,
division of labor, workflow and aggregation.
Following such a flow of coordinating activiés,
Surowiecki (2005) also proposes a set of
requirements that a group or collective of
individuals must fulfill to exhibit collective
intelligence (orwisdom of crowdsas he calls )t

1 Diversity. The more diverse the knowledge
and experience possessed by the different
members of the group, the more the group as
a whole knows Diversity also lessensts
members likeliness to overlook certain
aspects or to fall prey to the same bias.

1 Indeperdence Individuals should express
their contribution as much as possible
independentlyof other members of the group.

Otherwise, there is a risk of premature
alignment between the contributions
themselves rather than between the targets of
the contributions.

==

Decentralization make it possible for
individuals to gather and proces their
information in paralleland, therefore,cover a
wider range of aspects in relation to the task

Aggregation Collective intelligence requires

e am effective mechanism s(ch as voting,
averaging or discussng) for synthesizing a
diversity of individual opinions into a single,
collective answer.

5 ==

Achieving collective intelligencecould therefore
be said to behe decentralization andaggregation
of diverse, independent sourcesf cognition and
action.

To create a unifying model of the literature on
collective intelligence, we use this set of
requirements tosort the literature into two basic
dimensions. Thdfirst is the knowledge integration
dimension We identify two different forms of
knowledge integration:(1) the learning process
(coordination of cognition,  resembling
aggregation and alignmen), when the
representation (shared mental model) of the
collective is created, developednd/or changed
and (2) enactment of a knowledge system
(coordination of action, resembling division of
labor and work flow), when the shared mental
model is used to guide individual contributions
and subordination into a collective mind

The seconddimensionis the collectivedimension

As Weick and Roberts describe, theollective

mind is both the (1) on-going subordinated
individual contributions in relation to the
representation the collective mind is recreated by

the actions of the individuals continuouslyit is

also(2) dnheritedgas a pattern of behavior to new
individuals, and thisinherited pattern is as close to

the enti t,yfgdalplre oJttievmeng as
ever get.

Together, this gives us a matrix with four
dimensionsof collective intelligence orthe micro-
system leel (Sed-ig.4):

1) The starting point will be collective
intelligence as thdearning processas in
thinking or cognitive reflection;it is an
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2)

analytical process to deal with
experienced problems or challenges.
Collective intelligence in this form, is a
process with several individuals, or brains,
using their knowledge, as opposkto the
same process obne individual with one
brain and one set of knowledg&he basic
guestionin this dimensionis how learning
changes when it is a grop as oppose to
an individual. Selection critga: studies
focusing on learning as sharing and
changing distributed knowledge,
problem-solving,decisionrmaking, and so
forth.

Collective intelligence a#he enactment of
a human systendevelops the problemad
include not only learning but also action.
It is not only an analytical processt is
also the capacity to act collectively in
situations. This perspective therefore,
develops thebasic question to include
acting collectivelyas a necessary requisite
for collective intelligence. Collective
actions arebased on individual actions
somehow being coordinated, which
means that some form of shared
representation or mental model governs
them. Such a representation needto
reflect bah the situation, the
organization and allow for individual
initiatives (acting and/or reporting back
to the organization), if the task is dynamic
A shared representation couldherefore,
be expectedto precede collectiveactions
that is, be a result o some common
learning process, but it is also a result of
the ongoing process in relation to the task.
The representation is therefore also
necessaryto give the learning process
some form of context. The problem
setting of this perspective is how
individual actions are coordinated to
become a collective system, and what
makes this systema more or less
intelligent system.

3)

4)

Selection criteria studies focusing on
enacting a system, representation, mental
models, coordinationand so forth
Collective inteligence as patterns of
behavior. The group as a system can be
seen as a pattern of actions, which is the
perspective we use if we assign attributes
to groups, like for example psychological
safety or goal orientation. If we ascribe the
group attributes, weassume that this is
something that is repeated in the group
behavior, that is, the group has some form
of pattern that we can characterizeand
that can be inherited even if we change the
members of the group The
problematizing here is what attributes
and characteristics a group need to have
to be intelligent.

Selection criteria studies focusing on
factors at group level, like psychological
safety explaining group behavior
Collective intelligence as individual
coordination. The final perspective sees
the groupas a result of individual micre
actions.Since individuals in any collective
system always have a certain level of
independence in  their behavior
(discretionary behavior) groups could be
explained by factors influencing these
choices of actions.(As they turn into
patterns they become characteristics of
the group) This could be seen as the last
and perhaps deepest level thfe analytical
perspective of collective intelligencdhe
problematizing is in what way individual
actions  contribute  to  colective
intelligence.

Selection criteria studies focusing on the
contribution of the participants to
collective phenomena for example
organizational  citizenship  behavior
(OCB).
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Aggregation; knowledge
integration as learning

1. Learning as a result
of group patterns. Ex:
learning as result of
the psychological
safety of the group

The group as inheritable

4

3

2. Factors for individual
learning in groups. Ex:
cognitive or
psychological
limitations of the
human brain,
confirmation bias
The group as the sum of

patterns of behavior 3. Group patterns in

enacting a knowledge
system. Ex: shared
mental models or
representations of a
group

N\

y

> diverse and independent
4. Individuals individuals
coordinating intelligent

systems. Ex:

organizational

citizenship behavior

(ocB) of group

members

Division of labor; knowledge
integration as acting as a system

Figure 4: Four dimensions of collective intelligence

These four perspectives are not mudlly exclusive
Instead it is rather two perspectivesin each
dimension describing the same phenomena, but
from different perspectivs. Is intelligence thinking

or acting? The answer i©f course both, what has
been called mindful action or action with
intention. The same goes for whether a group is a
d p at brehe megult of individual actionsBoth
perspectives are relevant in understanding a group.
However, thissorting is still meaningful since we
want to identify workable factors that will, at the
end, allow us to understand, measureand
intervene in collective intelligenceBy using these
four perspectives, we can sort the discussiolf
collective intelligenceat a lower and desper level of
analysisand yet relate tot he dbi gger
organizational intelligence For each dimension
we will sort the literature first to extract factors
relating to collective intelligence in this
perspectiveand, secongto extractideas onhow to
stimulate collective intelligence.

1.LEARNING AS A
RESULT OF GROUP
PATTERNS

Reagans et a[(2005) askthe question why some
organizations learn faster than others. They
connect this to the interplay between three levels
of organizational learning: intvidual, team and
organization They argue that esearchers who
study experiencevorkingtogether(team learning)
traditionally have provided two distinct
explanations for whythis improves performance.
Each explanation highlights the ability of
indivisluale rtae coordinate their activity. The
explanations, however, emphasize different
mechanisms responsible for improved
coordination. According to Reagans etal.,
researchers who studygroup dynamiceemphasize
the i mportance of Knowi
Teams composed of individuals who have
experience working together have a more accurate
and shared sense of wha&ws what on the team.
Effective teamwork results from identifying the
right roles and responsibilities and assigning the
most knowledgeable person ot each role.

ng
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Researchers who study experience working
together in the market context emphasize the
importance of transaction partners learning how
to govern their interaction. Multiple exchanges
increase the likelihooaf trust, and trust promotes
the exchange of
information. Sharing private knowledge provides
transaction partners with the opportunity to learn
how to govern their relationship. Instead of being
governed by the market the transaction is
governed by a relationshifs p e ¢ i @®and térmsg i
of trade Researchers in this tradition emphasize
the importance of relationships peci ®c
the knowledge embedded in the tie that connects
people performing distinct roles.

In their paper, Goyal & Akhilesh (2007) discuss
how value in the economy is transferred tearning
phenomena such asinnovation and creativity.
However,according to them all factors(internal as
well as external) influencing thénnovativenessof
teams or groups lead toone general abilitywhich
in turn can be conceived as composed of three
different and interrelated abilities: cognitive
intelligence, emotional intelligence and social
capital (note that therefore, in this report, their
discussion on innovativeness is interpreted as
equivalent to a dscussion on intelligence)The
basis for this argument is that people cannot work
with knowledge in social situations without the
knowledge becoming dependent on the
individuales relational and identity process
According to the authors, he generabnd inclusive
nature of the variables proposed the model hold
promise for proving more stable explanations, and
thus amore robust model, ofthe highly complex

phenomena of work team innovativeness, both for
research, intervention and practical purposs.
They argue thatmost studiesso far,have focused
on narrow and specific varialgs in relation to
innovation. Focus has been more on innovation as

dpri vat e gthe oktpubamd lesd gnehe pmaest of innovation,

thus keeping the actual process obscured. The
inherent complexity of the concept of innovation
implies that there can be a largaumber of specific
input as well as output variables related to
innovation. So, an important step toward
theoretical integration would bdirst to study more

h e u rencarpassing andeneralfactors inthe process of

innovation.

They propose thatmany factors from various
domai ns contribute t o
competence, as has been shown by a vast literature
on teamwork and group dynamics. A few factors
which have been most studied amaell-established
include group size, group history, group cohesion,

| eader sa behavior,
norms, goals, shared vision, heterogeneity of
members, organizational culture, task type,
individual member characteristicsand so forth
They propose that the contributions of all these
factors in terms of various kinds of competencies
boils down to three different, interrelated and
general abilities, which include the cognitive
intelligence, emotional intelligence and social
capital of the tean/group. Most other behaviors
and potentialities of the team can be explained in
terms of these general abilities€sFigure5 below)
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Figure 5: From Goyal andAkhilesh, 2005.

After this introductory perspectivewe will look at
a number of different factors thathave been
identified as influencingcollective learning ability
at group level, organized inaccording to
psychologicalcognitive , and process factors.

PSYCHOLOGICALFACTORSIN
GROUP LEARNNG

Since the early 1990s, when Salovey and Mayer
coined the term emotional intelligence (EI)
(Salovey and Mayer, 1990), there has been a
tradition of research on the role of norognitive
factors helping people to succeed in both life and
the workplace. Sdovey and Mayer (1990)
described emotional intelligence as a form of social
intelligence that involves the ability to monitor
onegs own and o0 enmoBonss ®
discriminate among them, and to use this
i nformation
Such emotional factorshave substantialinfluence
if the activity demands highlevels of personal
commitment, selfconfidence, interpersonal trust,
freecommunication, and proactive behaviofas in
the innovative processes Goyal andkhilesh

f e lsetween gesviroanmedtal

discussabove. Innumerable kinds of emotions and
emotionally relatedbehaviors, such asgo, anger,
anxiety, fear, conflict of valuespmpetition,and so
forth frequently arise in a collectiveknowledge
process The effectiveness of performance in
knowledgeintensive organizations therefore,
draws heavily on the emotional capability of the
people involvedand how theyfacilitate the quality
of interpersonal functioning, such asthe group
intelligence.

Emotional perception, facilitating cognition,
emotional understanding and emotional
managemeh are the four dimensions of El,
according to Mayer and Salovey997) Emotional
perception (EP) involves the ability to notice
emotions accurately in the self and environment
and to express them well in social setgs.
Emotional perception should aid in discriminating
threats and benefits.
Facilitating cognition (FC) involves using and

thiokinggand a@ten. o n e gemerating emotions to assist cognitive processes.

Emotional understanding (EYinvolves identifying
emotions and being clear about wgs they are
formed and blended as well atheir causes and
consequences. Being able to understand emotions
helps individuals reduce unproductive emotien
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focused coping. Emotional management (EM)
involves maintaining and altering emadns in the
self and others (enhancing positive or reducing
negative emotions as needed).

Gantt and Agazarian (2004) introduceth their
paper a systeracentered model (see above)of
emotional intelligence which make# possible to
consider not only the emtional intelligence of
individuals, but the emotional intelligence fowvork
groups and organizations, and how these relate
According to them, individuak contribute the
energy in organizational emotional intelligence.
Yet, equally important, emotional irglligence in
organizations is a dyamic output of the function,
structure, and energy of the organizational systems
themselves. This systernentered perspective on
emotional intelligence  enables  emotional
intelligence to be viewed at all system levels het
organization, including individuals, work teams,
and the organization itself.

Druskat and Wolff (2001) focused on emotional
intelligence in  grou, proposing that
organizational group norms support the awareness
and regilation of emotions ingroupssemotional
intelligence. Goup emotional intelligence relates
to how groups manage
regulate emotions, and how groups interact with
others outside the group boundaries.

Lee ParkandL e e @8 s
findings that sacial capital and different forms of
intelligencerelate, but take on a leader perspective.
Their study dows that group social climate
decides if the competence of thdeader will
influence group performance or notn their study;,
they applythis social @pital theory to IT service
team environmens. Team social capital is
positioned as mediator between leadership
competencies (i.e, the leaders emotional and
cognitive intelligence) and team project
performance. The results show thatemotional
intelligence competencies of project managers
directly influenced project performance. ©@gnitive
intelligence competencies giroject managersad
direct influenceon project performance in shor
term projects, but indirectinfluence only via the
accumulaed team soal capital in longterm
projects.

In 1999 Edmondsonpresenteda model of team
learning and testedt in a multimethod field study.
It introduced the constructof team psychological
safety a shared bééf held bymembers of a team

that the team is saféor interpersonalrisk takings
and modekd the effects of team psychological
safety and team efficacy together on learniagd
performance in organizational work teams. Results
of a study of 51 work teams in a manufacturing
company, measuring antecedent, jcess, and
outcome  variables, showed that team
psychological safety waassociatedwith learning
behavior, but surprisingly, team efficacy wasot
when controlling for team psychological safety. As
predicted, learning behavior was the mediator
between tean psychological safety and team
performance.

Barczak,Lassk and Mulki (2010)explorein their
study the connection between team creativity,
team emotional intelligenceand team trust Using

a survey of 82 student teams at a large university in
the northeast United States, their findings suggest
that team emotional intelligence promotes team
trust. Trust, in turn, fosters a collaborative culture
which enhances the creativity oteams. They
conclude thatthe results of this study present a
more nuanced and complex picture of the
antecedents
Specifically, theiresults indicate that emotionally
intelligent teams create both cognitive and

i n gﬁ-écﬁvb f&zé‘rnatljus?.@ognitﬁlg]tﬂjét s¥a8ed on a

me mber gs perception of
competence of his/her peers. When team members

st u dsyppdits tem 2 @<4iBit professional behavior by managing their

own emotions and those of their colleagues, such
as being deliberate in theidecisionmaking by
examiningall sides of the argument, they are likely
to be trusted and relied on for their competence
and ability. On the other hand, affective trust is
based on emotional bonds resulting from
interpersonal care and concern for each other.
When team members are awar of their own
emotions andcanmanage ot her sa
can empathize and provide suppaqrtthereby
creating affective team trust.

In a study of 228 knowledge workers from nine
Korean organizations, Yoon, Songim, and Joo
(2010) confirm the isomorphic view of
organizations, when theyshow that culture and
collaboration practice atthe organizational level
influence learning and creativity at team level. A
learning organization has been defined as an ideal
structure and culture that continuously acques,
processes, and disseminates knowledge about
markets, products, technologies, and business
processes. In the studyhey found support for a
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supportive learning culture haing a positive and
direct influence on
collaboraive knowledge creation practicest also
had, as predictedan indirect influence on team
performance through thee variables of team
creativity andknowledgecreation practices.

Concluding the studies relating psychlogical
factors to group learning paterns, we see that
emotional intelligence in all forms seems to matter;
as a team factor, team leader ability and
organizational culture. It is the creation of trust,
both cognitive and affective, and perceived
psychological safety that seems to be thetical
factors to support learning behavior.

COGNITIVE FACTORSAND
GROUP LEARNING

In this section we look at the second general ability
of groups (according to Goyal & Akhilesh),
cognitive intelligence While some researchers
argue that learning isessentially an individual
activity, most theories of organizational learning
stress theimportance of collective knowledge as a
source of organizational capabilityOrganization
and management researchers havtherefore
extended the cognitive analysis tthe group and
organizational levels. Their analysis suggests that
groups and organizations develop collective
mental models (Senge, 1990) and interpretive
schemeswhich affect group decisiormaking and
action. Collective cognition differs fromndividual
cognition because it encompassésteraction and
social dimensios; thus, much of theresearch has
focused orrelations andconnectedness to account
for the processes in the formation of collective
cognition and knowledge structuresHowever,
below we presetsome of the factors related tthe
cognitive conditions.

In a study of 83 tams from eight organizations,
Kearney, Gebertand Voelpel (2009)examined
team need for cognition(defined asthe tendency
to engage in and enjo effortful cognitive
endeavor)and how this workedas a moderatoof
how team characteristics(age and educational
diversity) influenced (1) elaboration of task
relevant information and (2) collective team
identification, both seenas critical processes of
team performance.lt seems as if this attitude

t eam

toward understanding(need for cognition)has an

intportara éffecyan hoy tha kndwletige esodreess ms @

of the team will be perceived@nd used Age and
educational diversity were positivelyelated to
performance when team need for ognition was
high. Need for cognition representsa stable, but
not invariant, intrinsic motivation to process a
broad range of informationWhat is interesting is
that this tendency, which says little about
differences in ability, cajaccording to Cacioppat
al. (1996) be developedor changed.Individuals
who haveahigh need for cognition naturally enjoy
thinking, but individuals with a low need for
cognition engage incognitive endeavors mostly
when there is soméncentive or reason to do so
(Petty et &, 2009).This study seems to support
that an important group factor, possible to
influence; the cognitive learning attitude
influencest h e
diverse knowledge resources.

Another form of cognitive factor is theteam goal
orientation. Gong, Kim, Leeand Zhu (2013) used
a multilevel approachto examinehow team goal
orientation may relate toteam creativity. Team
goal orientation captures  the shared
understanding of the extent to which a team
emphasizeslearning or peformance goals. This
helps to facilitate group decisionmaking,
collaborative problem-solving, and intragroup
coordination. Goal orientation can bef c ue d g
situational factors such as leadershigssigned
goals, and an evaluation focugBunderson &
Sutcliffe, 2003;Gully & Phillips, 2005) Datawere
collected from 485 members and their leaders
within 100 R&D teams. The resultsdicated that
goals on team learningand team performance
approach were positivelyrelated to both team
creativity and individual creativity through the
process ofteam information exchange.lf we
summarize these two cognitive factors, need for
cognition and goal orientation, they seem to
contribute both to initiating and developing the
communicative dynamics of teams (the use of
knowledge resources and the team information
exchange), which in turn relates to team
performance.lt also seems possible thabth these
cognitive factors can influence and stimulate,
indicating that there should be several possible
means to support and iiate communicative
dynamics atthe micro-systemlevel.

29/ 96

gr oups doruysioggheii bi | i t i e

by



Oorschot et al (2013) introduce a negative
cognitive factor, the /nformation filters. They
conducted a longitudinal process study of one
firm's failed attempt to develop anew product.
Their analysis suggests that teams in complex
dynamic environments, characterized by delays,
are subject to multipleinformation filters that blur
their perception of actual project performance.
Consequently, the teams do not realize their
projects are in trouble and repeatedly fall into a
fecision trag in which they stretch current
project stages at the expense of future stages.
Because of these information filters, teams fail to
notice what is happening until it is too late. In some
casesthese problems lead to the termination of
projects’. Previous research indicatesvo main
reasons why it can take a lortgne before a team
realizes a project is in troubleand needs to be
terminated: escalation of commitment (Staw,
1976) and groupthink @nis, 1982). The theory of
escalation of commitment focuses on why
managers continue to invesh projects in theface
of negative information.Groupthink is a form of
seltcensorship through illusions of unanimity,
direct pressure on dissidents, and refiee on sel
appointed "mindguards However, the results of
this study on information filters indicate that
escalation of commitment and groupthink cannot
plausibly explain failure to realize that the project
was in trouble.Instead this is explained bythe
anatomy of a decision trap. The difficulty project
environmentsliesin seeing through three different
typesof information filters: the mixed signals filter
the waterbed filtey and the understaffing filter
The mixed signal filter accounts for th team's
focus on the flows, rather than the accumulations,
of positive and negative information. Because these
flows were mixed, it was difficult for the team to
perceive that the situation was gradually

3 For example, in 2002, $55 bilion was wasted in

terminated information technology projects ingélJnited

States (Pan & Pan, 2006). Boulding, Morgan, and Staelin

(1997) and Hitsch (2006) cited project failure rates of at
least 35 percent across different industries. Barczak,
Griffin, and Kahn (2009) found that only about 59 percent
of newly commercidted products are considered to be

successful. This rate of success remained largely
unchanged between 1990 and 2004, even though the

number of firms using formal processes, methods, and

deteriorating. The waterbed filter explains why
fundamental problems that seem to be solved
reemerge nonetheless in a different manifestation
(e.g., staffing problems "disguised" as schedule
problems). The understaffing fier accounts for
the difficulty of an understaffed team in forecasting
the productivity of a fully staffed team.
Misinterpreting project information, combined
with the illusion of control, caused the team to fall
into the decision trap of stretching the current
stage while squeezing the next, supposing that
overall project slack was proteed. The ambiguity
of information and the long time lags between
decisions and their effects in this dynamically
complex system did not facilitate learning, so the
team fell repeatedly into the samgecision trap.

Concluding these three examples, we caee that
cognitive factors can both support the
development of communicative dynamics and
create hindrances In both cases the
communicative dynamics between the available
knowledge resourcesnediate the relationship to
team performance.

PROCESS AND
ORGANIZATIONAL FACTQRSIN
RELATION TOGROUP
LEARNING

In this section on process and organizational
factors of group learning, we can introducehe¢
third collective abilitythat (according toGoyal and
Akhilesh) explains the general ability of group
functionality; social capital Bourdieu (1986)
defines social capitala dt h e

techniques to improve new product development
increased from 54 to 6Percent during the same period.
Barczak et al. (2009) reported that the bgmrforming
firms in their research sample used more formal
processes, tools, and techniques, but their survey did not
clarify how and why this relationship was positive.
Furthermore, even the besperforming firms had a

failure rate of 25 percent.
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or potential resources which are linked to
possession of a durable network of more or less
institutionalized  relationships  of  mutual
acquaintance and recognition gPutnam (1995)
defines social capitahsd t h e
>soci al net workse and
from these networls to do things for each other g
and argues that there arevo main components of
the concept: (1) bondingsocial cajital, referringto
the value assigned to social networks betwe
homogenous groups of people and (Zy7dging
social capital] as in scial networks between
socially heterogeneous groupir example, choirs
and bowling clubs. A wide range of different
aspet s and component that of
have been studied include the following: social
networks of individuak and organizatiors, social
interaction, familiarity and interpersonal trust,
group cohesion, diversity, strength of relationship,
position in the network, group identification,
strategic communities, selbrganizing innovation
networksand so forth The aspect®f social caital
mentionedabovehave been shown to influence the
process of innovation creativity, creation of
knowledge and intellectual capital, knowledge
sharing, team learning, speed to market, new
product success, and social appnagtion of broad
knowledge bae andcompetence building(Goyal

& Akhilesh, 2007) In sum, there have been
extensive theoreticaarguments for scial capital
and its effectson processes and outcomes related
to innovation. The generic nature of the concept of
social capital and its reltion to a wide range of
activities and outputs suggests that social capital
must underlie, overlapand be a result of cognitive
and emotional functioning ofsocial units such as
groups

One ratherobvious way in which the social capital
of groups is citical for learning is that it connects
knowledgeand supports so-called distal learning
There is increasing recognition that group
members learn not only within the group (i.elpca/
learning), but alsoexternally (i.e.,distal learning,
and these two group-learning processes may
facilitate group performance in differentways.
Despite this recognition, there is much that is not
understood about whether they complement or
inhibit each other in affecting group performance,
and whether group social and tiasconditions that
foster one type of learning do so at the expense of
the other. The findings from a field study (Wong,

2004) of teams from four firms show that (1) local
learning and distal learning are positively related to
group efficiency and group inavativeness,
respectively; (2) distal learning negativahteracts

col | ect i v ewithdoadl leamingad impade group efficiency; and
t h (@) highnlevélsi oh graup apimesion prbnete distal i s e

learning but diminish local learning.The study
reframes the common belief that local and distal
learning are mutually compatible learning
processes by demonstrating the negative
interaction effect between them An interesting
result was that social cohesion may not always be
beneficial for group learning. Ther was an
unexpected finding of an inverted $haped
rglationship abktweenagooupt @thegion and local
learning that suggests that excessive social
integration in the group reduced mutual learning
among members. However, in the case of distal
learning, a higher level of group cohesion
promoted greater external knowledge sharing.
This also counters the popular belief that higher
internal group cohesiveness fosters greater
resistance to external idea8verall, these findings
suggest that there are not only perforance trade
offs to engaging in either only local or distal
learning but also performance disadvantages to
engaging in both types of group learning because
distal learning impedes local learning from
achieving a high level of group efficienc¥ven
though local learning involves engaging in
exploratory-oriented behaviors such as trying new
ideas and reflecting, the more circumscribed
knowledge space likely to be accessed in local
learning (i.e., only sampling the knowledge of
individuals within the same grap) implies that
this should influence the improvement of
efficiency rather than the innovativeness of the
group. Given that distal and local learning are
significant for different performance dimensions,
the findings imply that learningoriented teams
with emphasis on developing new competencies
should engage in greater distal learning, and
masteryoriented teams with emphasis on
perfecting current competencies should engage in
greater local learning.

Another important aspect of social capital is that it
seems tdill a function forthe performancecritical
factor of interrupting work processes for
reflection, which, among other things works to
avoid building information filters(See for example
the study ofOorschotet al above) In a study of 42
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random four-person groups Okhuysen (2001)
presents evidence foselfgenerated interruptions
to be a critical factor in group performance and
decisionrmaking. As group members initiate self
interruptions, they switch their attention to social
concerns (in famliar groups) or discussion
instructions  (in  groups using formal
interventions). During such interruptions,
members evaluate activities, propose alternative
approaches, and change working strategies.
Results suggest thdtoth familiarity (social capital)
and formal interventions lead to superior
performance through these interruptions
However, a interestingfinding, in the same study,
is that using a formal intervention in familiar
groups may hurt performance because pre
established interaction  patterns, osially
developed, are altered.

Another form of social or organizational factor,
subgroups was studiedin 156 teams fromfive
pharmaceutical and medical products firm$by
Gibson & Vermeulen (2003) Their study
confirmed that moderately strong demographic
subgroupsin teams fostered learning behavior. In
their study, they examine the relationship between
subgroups and team learning behavior, defined as
a cycle of experimentation, reflective
communication, and cdlification. They develop
the construct of subgroup strengthdefined as the
degree of overlap across multiple demographic
characteristics among a subset of team members.
Contrary to conventional wisdomthey find that
the presence of subgroups within a tea may
stimulate learning behavior They also foundhat
organizational design features, such as
performance managemenby an external leader,
team empowerment, and the availability of a
knowledge management system, may have
different effects onteams, depading on subgoup
strength. Also, both very homogeneous and very
heterogeneous teamswere more inclined to
engage in learning behavior, bubnly if they
controlled for the concurrent effect of subgroup
strength. Overall, this study contributes to the
literature on team composition, design, and
learning by highlighting the importance of
subgroups for understanding tearbehavior.

A study of 92 work teams in Taiwa(Huang, 2012)
a Chinese cultural context, investigates hotgam

conflicts, in the form of task and relationship
conflicts, relates to team performance. Results
show that relationship conflict has a significant
and negative relationshipto team performance
while task conflict has no significant relationship
to team performance However, te results show
that team goal orientation mderates this
relationship between task conflict and team
performance. For teams with high learning
orientation, task conflict positively relates to team
performance, whereas for teams with low learning
orientation, task conflict will lower team
performance. In teams withhigh-performance
orientation, task conflict negatively relates to team
performance, whereas for low-performance
orientation teams, task conflict will facilitate team
performance. When  team performance
orientation is high, this also increases the
detrimental effect of relationship conflict on team
performance. These are interesting results,
confirming that the representation or setting of the
team, as in learning or performance orientation,
has a directimpact on how conflicts will be seen
and in the end influence performance. Howevat,
is noteworthy that relationship conflictsalways
had negative impact on performance eRationship
conflict ultimately leads to alimitation on how
much information the team processes. When
relationship conflict occurs, team members spend
time and energy on interpersonal issues rather
than discussing tasks and making decisions
(Simons & Peterson 2000). In contrast to
relationship conflict, task conflict is not
significartly associated with team performancdt
will depend on team learning and performance
orientation. However, eams that experience task
conflict tend to make better decisions than those
that do not, because they achieve a greater
cognitive understanding ofthe focal issue.The
drawback is that he quality of team member
interaction deteriorates as debates over task issues
threaten group harmony.

Another form of socialstructure relevant for teams
is different forms of genre rules Genre rules are
the social structures that guide the form and
substance of communication (Orlikowslk& Yates
1994; Yates& Orlikowski, 1992). Genre rules
develop over time from repeated use of a
communication tool and are typically based on the
commonly occurring habitual patterns of use that
emerge. Genre rules are influenced by the
capabilities of the tool itself and usually emerge
from repeated use, although they can develop
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through formal guidance (Thomas& Bostrom,
2010b; Yates et @l1999). Genre rules are usually
enacted without a conscious decision (they are
akin to a habit), unlike the deliberate appropriation
processes that oag during the adoption of new
technologiesAlthough they are not developed and
implemented by organization and management,
they still become guiding for team workn a paper
from 2014, Bartlet and Deniexamine how the
social structuresin the form of genre rules that
emerge around different communication toolsan
be as important as the tools themselvesn
influencing performance.An experimental study
of genre rules for instanmessenger and discussion
forums showedthat in habitualuse situations
these tools triggered different genre rules with
different behaviors, which in turn resulted in
significantly different decision qualityThe teams
in the study enacted different genre rules for the
two different tools, which led to significant
differences in mn-task discussion, decision
quality, and enjoyment. When the enactment of
the habitualgenre rules was interrupted by
heightened time pressure, these differences
disappeared; the teams enacted similar genre rules
for both tools and,thus, their behavior,decision
quality, and enjoyment were not significantly
different. Therefore, the differences in outcomes
between the normausagef the two tools was not
due to the tools themselves, but rather the genre
rules that users enacted.

One obviousstructural group factor that should
influence leaning is diversity. Diversity, in theory,
should be positive for learning, since it implicitly
mears having access to more knowledge,
experience and perspective. Studies have shown
that teams and organizations whose members are
heterogeneous in meaningful ways, for example, in
skill set, education, work experiences, perspectives
on a problem, cultural orientation,and so forth,
have a higher potential for innovation than teams
whose members are homogeneousccording to
Nelson (2014) diverse teams as well as
organizations, are more effective they produce
better financial results and better results in
innovation. Companies in the top quartileof
number of women on the executive committee
(years 20072009 had 41% greater return on
equity and 56% greater earningsefore interest
and taxesthan companies with no wmen on the
executive committee  (Desvaux, Devillard
Hoellinger, & SancierSultan2010. These results

are argued to show that having a diverse
organizaion is a business imperativédowever, it
seems to be only under certain conditions that
diversity becomes a strengtln a study of diversity
as a factor of team performance, Homan et. al
(2008) examined how the performance of diverse
teams is affected y member openness to
experience (compare with neeefor-cognition in
the study ty Kearney, Geber& Voelpel,2009)and
the extent to which team reward structure
emphasizes intragroup differences. Fifgight
heterogeneous fouperson teams engaged in an
interactive task. Teams in which reward structure
converged with diversity (i.e.d f aluil e g
performed more poorly than teams in which
reward structure cutacross differences between
group members or
i d e n tHigh gpenrgess to experience positively
influenced teams in which differences wegalient
but not teams with a superordinateidentity.
Information elaboration mediated this effectAs
described aboveGibson & Vermeulen (2003)n
their study also confirmed that subgroups and
subgroup strength influence the relationship
between diversity and performance.

A final organizational factor that is noteworthy and
relates to diversity can be foundn a study of
collective intelligenceand creativity (Nelson, 2014
citing Woolley et al.,, 2010). In this study
researchers gave subjects aged 18 to 60 standard
intelligence tests and assigned them randomly to
teams. Each team dhree to fivepeople was asked
to complete several tasks, including brainstorming,
decisionmaking, and visual puzzles, and to solve
one complexteam problem. Teams were given
intelligence scores based on their performance.
One predictor of team collective intelligence
turned out to be the number ofwomen on the
team. This was a surprise result to the ezgchers.
With more investigation, it was foundthat the
difference was having the social skills that maitle
possible to use the contributions of all the team
members, and these correlate more with women
than with men. (See more on this study belgw
Woolley etal.,2010.
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STIMULATING LEARNING
PROCESSES AT GROUPHVEL

How then, can organizations stimulate learning at
group ormicro-system ével? An important aspect
of learning is thatit cannot just be orderedor
dpushedg.luostead itis thenspontaneous
and selfregulated leaning that originates within
micro-systems from its members, that are
important to organizations.

First, to guide development of managed
interventions to stimulate learning, we can start
looking at aconceptual model desloped byPrati
et al. (2003) to bring together theory and research
on emotional intelligence, leadership, team
process and outcomes. According tdPrati et al.,
emotional intelligence reflects the ability to read
and understand others in social contexti®) detect
the nuances of emotional reactions, and to utilize
such knowledge to influence others through
emotional regulation and control. As such, it
represents a critically important competency for
creating learning processes at team levédlheir
propositions in relation to emotional intelligence
and team performancere (Prati et al., 2003)

1. The emotionally intelligent team leader will
induce collective motivation in team members.

2: The emotionally intelligent team leader uses
charismatic authority aml transformational
influencein order to improve team performance.

3: The emotionally intelligent team leader and
team member is aware of and adheres to his and
her role in the team.

4: Emotional intelligence will moderate the effect
of specific personalif traits on leader and team
member interaction.

5: The level of workkeam cohesion is dependent
upon t he degree of
intelligence.

6a: The level of team trust is dependent upon the
degree of team member sa

6b: Team trust facilitates constructive and
collaborative group interactions, which positively
affects team performance.

7: The emotionally intelligent team offers an
environment conducive to creative expression.

t eam

8: Team decisiormaking ability is dependent
upon the degree of
intelligence.

9a: Team members with a high degree of emotional
intelligence will facilitate a negative influence on
social loafing problems.

9b: Team members with a low degree of emotional
intelligence  will negativey affect team
performance by engaging in social loafing.

10: The emotional intelligence level of team
members is positively related to team
performance.

According to Prati etal. (2003) the evaluation of
these claims should advance the emotional
intelligence literature. If emotional intelligence can
be increased through training, it could provida
way forward toward the achievement of better
organizational performance by enhancing
organizational member interactionsThe Barczak
etal. (2010) studythough based on student teams,
offers several potential implications for managers.
First, the finding that emotional intelligence is a
predictor of team trust suggests thamanagers
need to determine the emotional intelligenceof
each subordinate. Once tki is accomplished,
activities such as training in emotional intelligence
could be undertaken to improve individual and

team capabilities. Also, assessments of emotional

intelligence could be used with job candidates,
particularly those applying for positins which
require substantial teamwork.

Second, the impact of trust on a collaborative
culture, and cognitive trust on creativity
reinforces that trust is a critical element of teams
that managers need tamonitor. To build and
sustain trust, managers neetb create situations
for both formal and informal communicatio
among team membersFor examplemeetings and
tra}Hngrﬁbtr@ pegieningeoflﬁlé)rpjgcbc§\né1?lp team
members get to know each other and start to build
relationships that can ultimately lead ta creative
approach to the task.The positive impact of

ecoymitive orust dn thenrelatidnship gbetweere a
coll aborativalsocul
suggests that managers need to recognize the

team member sa

t eamags

i mportance of
reliability and competence of their colleagues. To
aid these perceptions, it is obviously most usetal
hire functionally competent individuals. However,
functional competence is not sufficient for
cognitive trust. Individuals alsoneed to possess
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skills such as workig with others, being reliable,
doing whatever is needed to accomplish the task,

teamswereacting. This holistic approach gave the
teams a better understandi ng

and being flexible.

At an organizational level,asults from the study of
learning culture (Yoon, Song,.Lim, & Joo, 2010)
found that a learning-oriented organizatioral
culture directly impacted the level of team
creativity and the t e a rksowledge creation
practices, and each construct made a direct impact
on team performance. Team creativity also made a
direct positive impact onthet e a ms @
knowledge creatiorpractices. These findingsilso
support the importance of explicit team
development and facilitation for team
performance improvement.

Leg Park & L estudysfrom 2013finds that
cognitive, intellectually competent leaders can
achieve shortterm successesdut for longer term
projects, attention need to be paid to the
formation and nurturing of team social capital.
Internally  accumulated knowhows  and
efficiencies of shared language based on stronger
trust among team members become more critical
than cognitve leadership. It is, therefore, necessary
to find institutional and technical ways to build
team social capital as part of leadership
development supporting the selection and
cultivation of project managers with balanced
skills and abilities to promoténteractions between
members and the accumulatiomf knowledge at
the same time.

To become high performing, teams need to make
use of their different skills and reflect upon their
collective actions, thereby combining knowledge
that could lead to valueadding activities forthe
company. In a collaborative research approach
Mulec and Roth (2005) useckight months of
coaching,employingseveral inquiry methods. The
results indicate thatcoaching interventions have a
positive effect on team performance, bofhom an
efficiency perspective as well as from creativity and
climate perspective. The results of the
guestionnaires, observations, and interviews
displayed a uniform picture of the coaching
resulting in a stronger and more supportive team
environment. Team spirit was expressed in various
ways as having become stronger, with a shared
value base.Coaching waseffective in both the
behavigal and structural areasf the teans work.
The ooaching focused on the role of the team and
the individuals, the goal bthe team (both business
goal and team goaland the context in which the

role in the teams, tk t eamsaeg rol e
organization, as well as more statured working
processes and goal descriptior&lso, there was an
indication that individuals brought their newly
learned skills to their individual teams and thus
influenced a wider system than just the teams that
were subjected to coaching.

Looking at more specific factors relating to the

c ol | aleasning process,Kearney, Gebertand Voelpel

(2009) arguehat need-for-cognition is a cognitive
factor that can be worked with and stimulated.
Possible ways in which leaders can motivate those
low in needfor-cognition includes linking the
information to be processedor the intended
outcome of the team taskto some aspect of a
p e r s o AcenseptsamdIthereby making it highly
personally relevant and emotionally appealing
Other means should be to describe @ampelling
common vision intellectual stimulation, and
fostering collective team identiication. Also,
leaders could enhance informationprocessing
motivation by explicating the value of diverse
views and by increasing accountability for
decisions and atcomes Moreover, by promoting
a climate of psychlmgical safetyand the right
combination of task and goalnierdependence
leaderscan help develom cooperativeclimate that
supports both elaboration of taskrelevant
information and the collective teanidentification.
Both variableshelpto prevent team members from
feeling threatened or annoyed by diversity.

Working with team goal orientation(Gong, Kim,
Lee and Zhu, 2013)managers may find it useful to
foster team learning goa. This can be done by
serving as role modeland by rewardingearning.
Managers may also encourage the team
performance approach goal, which is indirectly
related to creativity via an increased information
exchangewithin a team. It should be pointed out
that a highteamlearning goal does not necessarily
benefit efficiencybased performance. Secondly,
managers may foster team informatioexchange.
An open exchange of information ircollaborative
efforts is critical to team creativityand bothteam
learning goal and tearperformanceapproach goal
are positively related to informationexchange.
Managers may providénstitutionalized platforms
or channels for exchangingleas, perspectives, and
knowledge. These factors can help to increase
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individual creativity,which may; in turn, foster the
supportive climate for creativity that is beneficial
to team creativity.

The experimental groupsof the Okhuysen (2001)
study illustrated that the use of a formal
intervention and intermember familiarity resuled

in a higher number ofgroup selfinterruptions and

a greater concentration of attention switches into
clusters. Within such clusters of attention
switches members consider multiple areas of the
group process andhen execute changes in their
interaction. The changes in the gups that occur
during these clusters are in response to their
members' increasing understanding of the task.
These changes affect the number of critical facts
identified in the problem diagnosis. Thussuch
clusters, acting as interruptions to the task.de to
greater flexibility and greater opportunities for
adaptation, which, in turn, leads to higher
performance. Overall, the results of this research
show that formal interventions and familiarity
operate in a similar mannerby organizing the
clustering activity in groups. Membersuse these
attention switches to interrupt the taskwork and
open windows of opprtunity for change A formal
intervention works to provide legitimacy tosuch
changes and experimentation. For example,
stranger groups using a foral intervention
showed a greater number of attention switches to
social interaction. Given the potential benefits
from increased social interaction in a groupguch
as releases in tension, reduction of inhibition, and
positive expression of confligt this enabling role
of formal interventions becomes important. The
research also showeda link between the
development of roles in agroup and clustering
activities The research indicates that members
who are effective infocusing the attention of a
group (on the requirements of the formal
intervention) are likely to be seen as leadefihe
difficulties that familiar groups facedisingformal
intervention is illustrated in the findings about
roles. Familiar groups' membergould identify
persorsin roles asa joker and/or a leader, but this
was not the case once a formal interventiomas
imposed. There appearto be two reasons for the
confusion that the interventions caused In
particular, ghe clowngdid not feel free to exercise
the role prerogative of jokinghat might initiate
many of the interruptions that leaders can take
advantage of to refocus the energies of their
groups. In addition, when more than one group
member initiated clusters due to formal

intervention, this could be interpreted as leader
like behavior, and therefore confused the
ownership of the role of leader.

To avoid information filters and diffused learning,
Oorschot et al. (2013) suggest changed
methodology in project governancelt is known
that people have difficulty in understading
complex dynamic settings (€nin et al., 2009;
Sterman, 1989) and that they often respond to
those settings by simplifying decision processes or
cognitive representations (Bourgeois, McAllister,
& Mitchell, 1978; Sherman & Keller, 2011), leading
to poor perfamance. Previous research haalso
shown that most individuals lack the capacity to
deal with dynamc complexity (Gnzalez, 2005;
March, 2006; Van de Ven, 1986However, this
capacity can be improved by providing participants
with cognitive feedback(i.e, information about
relations in the decision environment, about
relations perceived by the person in that
environment, and about relations between the
environment and that person's perception of)it
Sengupta and AbdelHamid (1993) demonstrated
that cognitive feedback can improve performance
in dynamic decisioamaking tasks. ®nzalez
(2005) argued that cognitive "feedforward’l.€,
information that helpsdecisionmakers to analyze
the effects of podble future decisions) improves
performance when dynamic decisiemaking tasks
are performed in realtime. Mapping causal
relationshipsalso helpsiecisionmakers because it
forces them to be explic# not only about relevant
variables but also about theidynamic properties
(Ramanujam & Goodman, 2003). Causal maps
provide feedforwardbased heuristics  for
managing projects in a complex dynamic
environment.

The findings of Wong (2004) reinforce our
understanding that different types of group
learning have dferent impacts on group
performance. Distal learning was positively
associated with group innovativeness, and local
learning was positively associated ti group
efficiency, suggestinghat there are performance
trade-offs to selecting one type of grougérning
over the other.

The study of Huang (2012) provides practical
insights into conflicts that can helpstructuring
teams and stimulating their performanceFirst,
delationship conflictg was always negatively
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relatedto team performance. Relanship conflict
arousesanger and anxietgausingmutual distrust.
Since the locus of the conflict isiot the task,
completion of work is obstructed. Hence, team
managers shouldry to reduce the frequency and
intensity of grelationship conflict §econd, team
member sa goal
influence on team performance. This offers
practical insight for recruiting members. There is a
positive relationship between task conflict and
performance in teams with high learning
orientation (or a low perfomance orientation.
Innovative, complex or uncertain tasks may
require teams to create multiple ideas to arrive at a
deep understanding and higlguality decisions. In
these circumstancesteam managemay usefjoal
orientation dispositiongas a criterion for selecting
team membersSome researchers propose various
interventions to trigger goal orientation states, goal
orientation mindsets and behavioral
manifestations (Kozlowski and Begll2006; Chen
and Mathieu, 2008). Managers can frame ¢lr
team membersa
learning rather than performance goal&inally, n
collectivistic cultures, people tend to be concerned
about the evaluations of others. Isuchcontexts, it

is imperative formanagers to guide team members
in perceiving different opinion or criticism as
valuablediagnostic informationrather thandenial
of their abilities. Thus,helping team members to
share divergent opinionsopenly is useful, since
task conflicts can benefiperformance

Because ofin increasingly diverse workforce, work
groups are inevitably composed of members with
different demographic backgrounds, values,
expertise, and perspectives. As previous research
on the effects of diversity in teams has shown
inconsistent results, the Homan edl. study (2008)
set out to broaden our understanding of diversity
and how that relates to team learnind he positive
effects of diversity are assumed to be caused by
information/decisionmaking  processes. The
negative effects are assumed to result from
disruptive  social  categorization  processes
(Wil liams & OeReilly,
perspectivesare notable to predict when positive
or negative effects of diversity will occur. That is,
given a certain level of diversity, it is difficult to
forecast, baed on these theories, what the
performance of a team will bePerhaps the most
compelling finding of the Homan etal. study was
that in both the highest and lowestperforming
teams, diversity was salientThe outcomes of

t a s toward a n d perghbécsve, u aceardmg to

diversity are contingent upon thesalience of the
diversity, as well as upon how people feel about
diversity. First, their findings point to the
importance of diversity salience. Comparing three
conditions of salience, they showed that within
sexdiverse teams, increasing the salience safx

orientat i o rbased tsebyreups dy atighiggnsexX with aeward

structure leads to lowerlevels of performance,
whereas crossutting sex with reward structure or
providing a superordinate identity leads to higher
levels of performanceT hese findings represent an
important qualification of the social categorization
perspective because they indicate that teams with
similar levels of diversity do not necessarily
experience similar social categorization processes
and exhibit similar performancelt suggests that
the relation between diversity and performance is
more complex than is assumed in the social
categorization perspective, as diversity does not
necessarily hamper group processes and
consequential group performance. Their findings
also address the informatiomecisionmaking
which  diversity
stimulates the use of information and thereby
enhances performance. The present study
indicates that such positive effects of diversity are
likely to occur when the salience of subgroups
within a team is rediced, but not when subgroup
salience is reinforcedSecongthey show that there
are differences in how teams experience their
diversity based on the openness within the team
The study shovsthat diverse teams that score high
on openness to experience perm better than
diverse teams that score low on this characteristic.
When differences within a team are salient,
openness to experience helps teams to capitalize
upon their differences.
ideas about diversity should beonsidered when
examining diversity effects. Third, the study
qualifies and extends the similarity/attraction
paradigm, superordinate identity models, and
fault-line theory. Whereas the similarity/attraction
paradigm leads to the prediction that people will
be more attracted to similar than to dissimilar
others, their results show that there are individual
8 | er eth%eS%Y e n ;5
others. One cantherefore, not simply predict that
within diverse teams people will be more attracted
to their in-group than to an outgroup; rather, such
attraction depends on
experienceThefindings alsoshow that installing a
superordinate identity can help to overcome some
of the negative consequencesf diversity, even
when groups score lown openness to experience.
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Finally;, regarding fault-line theory, the results
indicate diversity faultines need not disrupt team
processes, if team members score high on
openness to experienceln summary, these
findings suggest several possiblediversity-
management strategies.First, selecting team
members who score high on openness to
experience might help teams make use of the value
in diversity. Secong when diverse teams contain
members low in openness, a solution would be to
advocate pro-diversity keliefs, to stimulate
information elaboration and team performance.
Thirdly, another practical solution for managing
diverse teams low in openness to experience would
be to install a superordinate identityo decrease
diversity salience and prevent subgroup
categorization. One way in which management
could accomplish this would be to use reward
structures that
identity. Finally, in teams high in openness, reward
structures may be used to create a cress
categorized identity that highlights diversity but
reduces the salience of subgroups. Although a
strong focus on superordinate identity can result in
better performance, as compared to fault-line
group it might also decrease the positive effects of
opennesdo experience.

A final study, with results on what might be the
most powerful intervention for teamlearning, is
that of Tannenbaum & Cerasoli (2012Pebriefs
(or @deaettiem reviewsg) are
training and work environments as a means of
learning from experience.The researchersought

to unify a fragmented literature and assess the
efficacy of debriefs with a quantitative review. Used
by the U.S. Army to improve performance for
decades, and increasingly in medical, aviation, and
other communities, debiefs systematize
reflection, discussion, and goal setting to promote
experiential learning. Unfortunately, research and
theory on debriefing has been spread across
diverse disciplines, so it has been difficult to
definitively ascertain debriefing effectaness and
how to enhance its effectivenes$annenbaum &
Cerasoli conducted an extensive quantitative
meta-analysis across a diverse body of published
and unpublished research on tearand individuat
level debrids. Findings from 46 samples (N =
2,136) indcate that on average, debriefs improve
effectiveness over a control group by
approximately 25% (d = .67). Average effect sizes
were similar for teams and individuals, across
simulated and real settings, for withiror between

emphasi ze

group control designs, and fo medical and
nonmedical samples. Metanalytic methods
revealed a bolstering effect of alignment and the
potential impact of facilitation and structureThe
resear cher sag ¢ oganizatians ¢ao n
improve individual and team performance by
approximately 20% to 25% by using properly
conducted debriefs According to them, cbriefs
are a relatively inexpensive and quick interventio
for enhancing performance. Theirresults lend
support for continued and expanded use of
debriefing in training and in situ. To gain
maximum results, it is important to ensure
alignment between participants, focus and intent,
and level of measurement.

wa s

2. FACTORS FOR

INDIVIDUAL ™~ "
LEARNING IN
GROUPS

Essential in collective learning are the

simultaneousindividual learning proceses. The
collective learning processan be seen as the result
of or sum of individual learning activities.As
Reagan etl. (2005 argue, there is a relationship
between individual learning (outmost the cognitive
plodedsds © B 11H: 9 indfividlaP €)' dhd
organizational learning. To illuminate factors
responsible for the variation ircollective learning
rates, the learning ability of the individual is an
important point of departure and in thissection,
we focus on factors related to individual learning
in group contexts

PSYCHOLOGICAL AND
COGNITIVE FACTORSRELATED
TO INDIVIDUAL LEARNNG

Bonabeaudiscus®s this perspectivein an article
from 2009, where his point ishow we need to
consider limitations in the human brairs different
forms of biag as we work with organizational
collective intelligence.

The human brain isa magnificent instrument that
has evolved over thousands of years to enable us to
prosper in an impressive range of conditionBut
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it is wired to avoid complexity (not embrace it) and
to respond qiickly to ensure survival (not explore
numerous options). In other words, our evolved
decision heuristics have certain limitations, which
have been studied extensively and documented
over the last few decades, particularly by
researchers in the field of evioral economics.
Indeed, the ways in which oubrains are biased
may be well suited to the environment of our

ancestors, when a fast decision was often better

than no decision at all. But the hypercompetitive
and fastpaced world of business today reqaebs
short response times and more accuratesponses
and more exploration ofpotential opportunities.
(Bonabeau2009)

According to Bonabeaudecisionmaking can be
broken into two tasks: the generation of potential
solutions and the evaluationf them.Each of these
tasks can benegatively inflenced by numerous
human biasesExamples ofbiases in generation of
solutionsare: (1) self-serving bias (seek to confirm
own assumptions) (2) social interference
(influenced by others) (3) availability bias
(satisfied with an easy solution(4) self-confidence
bias (believes prematurely to have found the
solution), (5) anchoring (explores in the vicinity of
an anchor) (6) beliefperseverance (keeps believing
despite contrary evidence)and (7) stimulation
ddonly knows a
of biases in evaluation of solutiorese: (1). linearity
bias (seeks simple causdfect relationship) (2)
local versus global (confuses local and global
effects) (3) statistical bias (avoids statistical
analysis)(4) pattern obsession (sees patterns when
none are present) (5) framing (influence by
presentation of solution) (6) hyperbolic
discounting (dominated by shorterm effect) and
(7) endowmentbias (has aversion to risk or loss)

In a recentstudy relating to biases of the human
brain, Minas etal. (2014) useNeurolS* to study
information processing biasesn virtual teams
Virtual teams ar e
organizations, yet thepften make poor decisions.
Teams that interact sing textbased collaboration

4 NeurolS is the application of cognitive
neuroscience methods in the information systems
(IS) field, for example EEGDA, facialEMG.

technology typically exchange more information
than when they perform the same task fate-face,
but past results suggest that team members are
more likely to ignore information they receive
from others. Collaboration technadgy makes
unigue demands on individual cognitive resources
and this may change how individual team
members process information in virtual settings
compared to faceo-face settings.In the study,
Minas et al. use NeurolS applications such as
electroenceplalography (EEG) electrodermal
activity (EDA), and facial electromyography
(EMG) to investigate howteam members process
information received from textbased
collaboration during a team decisiomaking
process. Their findings show that information that
chall enges andiscussibn dedistbu a |
preference is processed similarly to irrelevant
information, while information that supports an

i ndi vi d-dissussos depigion preference is
processed more thoroughly. These results present
neurological evidence for the underlying processes
of confirmation bias in information processing
during online team discussionsising textbased
information.

In addition to biaseslike above, esearchalso
showsthat group members often fail to exchange
their uniquely held information In a study from
2003, Kim relates this form of learning (or lack of
l earni 0

on group discussios and performance anéound
that groups in which menbers had previously
worked together on a similar task displayed a larger
discussion bias and achieved lower task
performance than groups with no prior experience
with coworkers or the task. Onexplanation for
this effect is a sort of collectivedcur s e
knowl eid ¢ghis ,case,
tendency to overestimate the ability of others to
solve a problemaccurately. Kim suggested that
members of experienced groups may have
exhibited a larger discussion bias and achieved
lower performance becaws their greater
familiarity with both the task and team may have

i ncr e a syadedheny moteOsiiRbeptiBle tb Peliebeatthtaheid S

partners alreadywereaware of their privately held
information and, thus,ledthem to exert less effort
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to communicate it than members of ingerienced
groups. A more thorogh explanation for the
#ndings is that experience may shape a range of
beliefs about coworkers (e.g., due to increased
familiarity with the
schemas about how relationships and/or
capabilities shoull develop over time, and so on)
and that each of these beliefs can affect the sharing
of information in groups. This notion is based on
research in which perceptions of higleoworker
competence and motivation were found to lower
member efforts and collectie performance
(Williams and Karay 1991) as well as on the
potential implications of such perceptions for
group coordination and discussiorfWittenbaum

et al., 1998, 1999). In the 2003 stud¢im found
that although perceptions ofhigher achievement
motivationg in coworkers lowered performance
when task information was partially shared, the
same perceptionsalso raised performance when
task information was fully shared. Two beliefs were
considered: (1) perceptions of coworketask
competence, and (2) pesptions of coworkers
achievement motivation. The evidence from this
study suggests that beliefs about coworkers can
exert important effects on group discussion and
performance. The study suggests thatthe
discussion behaviors in general, and two behaviors
in particular (i.e.,dhe frequency with which group
me mber s contribugednd
conxr med par t me rcompketehat e
mediated the relationship bewe en t he
motivation X i nformati on andi
dherformancey offers interesing explanations
These behaviors may have enhanced teamwork
and, thus, fostered interactions that allowed group
members to work more effectively. This
interpretation is not only consistent with the
notion that cowor ker
social loang versus social compensation in groups
(Williams and Karay 1991), but also supports the
notion that the extent to which members repeat
and validate each
of group decisions (Brauer &fl.,1995).

Continuing on therelationship between cognition
and the use of information systesy Engel etal.
(2014) present an interesting study of how social
perceptiveness matters also in virtual groupi
research with faceto-face groups, Woolley eal.
(2010) found that a measw of general group
effectiveness (called-t act or )
performance on a wide range of tasks. The same
research also found that collective intelligence was

t as

per EBQCE§§ ANDa n i

ot her gs

predict

correlated with the i
ability to reason about the mental stas of others
(social perceptiveness, see Woolley a&it, 2014).
Since this &ility was measuredby a test that

ke@uidd/ @g paeratm,c i npeammbtesr stego dr e
others from |l ooking at
Mind in the Eyesughethezthe ) ,

same results would emerge in online groupghere
these visual cues are not available. However, in
their study, Engel etal. find that: (1) a collective
intelligence factor characterizes group
performance approximately as well for online
groups as for facdo-f ac e gand u® s O
surprisingly, the social perceptivenesmeasure
(RME-test) is equally predictive of collective
intelligence in both faceto-faceand online groups,
even though the online groups communicate only
via text and never seeeach other at all. This
provides strong evidence thacial perceptiveness
isjust as important to group performance ionline
environments with limited nonverbal cues as they
are faceto-face.lIt also suggests that the Reading
the Mind in the Eyestest measures a deeper,
domain-independent aspect of social reasoning,
not merely the ability to recognize facial
expressions ofmental states.

To conclude this section, t§ apparent thatthe
human brain suffers from a number of biases in

i u@?_WJeq,QE Rrocesses. S just due to how our

npéaw yv%rks, others related to who we have around
dp s a@detpv\v/ v&edrelate to them. But this also makes
st itraﬁJpBr%n[ tr?at()awadeness of this and working with

preventing or compensating factors should be a
way of developing organizationaliowledge work
at micro-system level.

nkFAuence

ORGANIZATIONAL FACTQRSIN
INDIVIDUAL LEARNING

ideas can affect the
Learning by doing represents an important

mechanism through which organizations prosper.
Some firms,however, learn from their experience
at a dramatic rate, wie other firms exhibit very
little learning at all (Reagans etl., 2005) Three
factors of individual experience have been
identified that affect the rate at which firms learn:
(a) the proficiency of individualworkers, (b) the
abitity & fing rmembprs o leverage knowledge
accumulated by others, and (c) the capacity for
coordinated activity inside the organization. Each
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factor varies with a particular kind of experience.
An increase in cumulative individual experience
increases individual proficiency. Arincrease in
cumulative organizational experience provides
individuals with the opportunity to benefit from
knowledge accumulated by others. An increase in
cumulative experience working together promotes
more effective coordination and teamwork. To
gain ingght into factors responsible for the
learning curve, the Reagans at study examinel
the contribution of each kind of experience to
performance, while controlling for the impact of
the other two. The study context was teaching
hospital. The task was dotal joint replacement
procedure @and the performance metric was
procedure completion time. They foud that each
kind of experience mée a distinct contribution to
team performance. The effect of individual
experience on ¢éam performance had an inverte
U-shape. At low levels of individual experience,
increasing individual experience hurt procedure
completion times. After approximately five
procedures, however, continued increases in
individual experience were associated with
decreases in procedure congtion time. The
researchers believe that the initial effect of
experience on completion time was a form of
negative transfer. Individuals inappropriately
applied what they learned working with one set of
colleagues to a different set. As individuals gain
experience, they learn about the tasknd they
learn how to apply what they learn working with
one set of colleagues to another set. The effect of
their experience on performance then becomes
beneficial. In the team context, individuals not only
learnedthe task butthey also leared about other
people performing the task. Being productive
requires an appreciation for each kind of
knowledge and the situations which each kind is
valuable.

The results advance our understanding of the
factors responsible for effective teamwork.
Experience working together was a significant
predictor of team performance. Two basic
mechanisms were identified through which team
experience was beneficial to theorganizational
learning outcomes.(1) Members of teams with
consderable experience working together have
more accurate and more sophisticated knowledge
of who knows what on the team than their less
experienced counterparts. This knowledge enables

members to know to whom to go for advice on the
team. (2) Experience working together also
improves coordination by enabling members to
anticipate each otheraes
special languages and shorthand ways of
communicating. Members of teams with
considerable experience working together are also
more likely to trust each other than members
lacking such experience.

A more specific tool for addressing learning/ter-
action-reviews is also useful to mitigate some of
the learning biases described in this sectioRor
decades, the U.S. military has deployediter-
action reviews (or
learning and perfomance (Tannenbaum &
Cerasolj 2012) Debriefs lead individuals or teams
through a series of questions that allow
participants to reflect on a recent experience,
construct their own meaning from their actions,
and uncover lessons learned in a nqunitive
environment. Debriefs have become a common
tool for supporting experiential learning in military
settings and are becoming more common in other
sectors as well. They are used in imang settings
(e.g., after a simulation exercise) as well as in situ
(e.g., after a work experienceDebriefs are a
potentially powerful yet simple tool to improve the
effectiveness of teams drindividuals but research
and theory have been scattered rass multiple
disciplines. However, in a metaanalysis
Tannenbaum &Cerasoliindicates that on average,
debriefs improve performance by approximately
25%. Even excluding the three largest effect sizes
yields a conservative average improvement2dfo.
Pragmatically, an improvenent of 20% or more is
quite encouraging for an inexpensive intervention
that requires little time to conduct (the average
debrief studied lasted approximately 18 min).
Moreover, debriefs appeared to work equally well
for teamsas theydid for individuals. Theirfindings
indicate that aligning participants, intent, and
measurement yield the greatest effects. When the
goal is to improve team effectiveness, it makes
sense to conduct debriefs with teams, to focus on
improving the team, and to measure the
performance of the team as a whole. In fact, on
average, team debriefs that were conducted and
studied in that manner showed an average effect
size of 38%, including two of the three largest effect
sizes in the metaanalysis. Similarly, whethe goal

is to improve individual effectiveness, focusing on

acti

ddebriefs

experienced teams to match members with the
tasks for which they are mosjualified and enables

i mproving the individual 8s
than the teames performance)
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However,noteworthy isthat although alignment is

clearly opti mal, even
demonstrated a reasonable level of efficacy,
suggesting a broad range of acceptable
applications

STIMULATING LEARNINGON
INDIVIDUAL LEVEL

I n this section t he
implications and interventions on are summarized.
For example Bonabeau (2009)rgues for tools he
calls outreach additive aggregation and self
organizatiorthat can be usedor mitigating biases

in collective intelligence caused by the human
brain. Oufreach When collecting ideas
(generation) or assessing them (evaluation) a
company might want to tap into people or groups
that havenot traditionally been included. It might,
for instance, want to reach across hierarchical or
functional barriersinside the orgarzation, or it
could even desire to obtain help from the outside.
The value of outreach is in numbers: broadening
the number of individuals who are generating or
evaluating solutions. The development of open
source software is perhaps the best example af th
power of sheer numbers.
al |l bugs are shall owg
expression, which means that, with enough people
working on a project, they will uncover every
mistake. The underlying philosophy here is that
there are people outhere who can help you and,
moreover, those individuals are not necessarily
where you might expect them to beddditive
aggregation Companies can collect information
from myriad sources and then performaveraging
The process can be used to aggregatdadfxom
traditional decision groups, or it can also be
combined with outreach to include information
from a broader set of people. Here, the wholehy
definition, equal to the sum of its parts (or some
average of it). The simplest example involves the
direct application of the law of large numbesgsfor
example, asking a crowd to estimate the number of
jelly beans in a jar and then taking an average of all
the responses. The key is to maintain the right
balance between diversity and expertise&se/f
organization is the mechanisms that enable
interactions among
whol eg being | arger
However, there is a danger: If the interaction
mechanisms are not designed properly, the whole

can end up being much less thathme sum of its
dams. sGeoupthigknis dg oned exdmple eff the
downside of seHorganization. Finally, Bonabeau
makes a general observation Collective
intelligence tends to be mosffective in correcting
individual biases in the overalltask area of
generation.He speculats that we, as individuals,
are far weaker explorers than evaluators, and that,
for all the flaws in our heuristics, we are pretty
good atdetecting patterns. Thus, when tapping a
collective,companies are now more likglto obtain

' eg?‘egtear \r/aﬁjéarc‘i:iﬂriaseél3 gene'raﬂo% fhan from ilea

evaluation.

Regarding the Minas etal. (2014 study, their
findings illustrate the inportance of considering
how information systems affect individual
cognition. It suggestthat a primary causef poor
decisionrmaking in virtual teams is confirmation
biasrather than information overload Immediate
implications include designing collaboration
systems that mit.i
bias, in addition to focumg on issues of group
information exchange. Confirmation bias is
inherently an individual process, not a team
process. Much past team research focused on a
social psychologybased framework of process
gains and process losses that collaboration can
htviddutehintoehe ceangvbrk peoges.tSach sosial

i gpsychadiogicalfactm remainl inyportant) lout tleerdke

is aneed to place a greater emphasis on cognitive
psychology and the ways in which individual
cognition influences teamwork.An example is
Kray and Galinsky(2003), where theyghow that a
teambuilding exercise can be used to induce
counterfactual information search and
processing the search for and use of information

t hat chall enges a
discussion preferences. By introducing suca
counterfactual priming procedure, it may be
possible to mitigate ame of the confirmation bias
observed. Likewise, routinely summarizing known
facts and organizing them as supporting or
challenging specific alternatives may avoid
overlooking preferencechallenging information.

The Kim (20®) study of coworkergperceptionsof
each otheralso suggess that it may be useful to
investigate how various discussion behaviors may

group iR RGS Stinfératiod SHathd h gdubs.
t h antnet plirfose HUHB sty wad tb Bvestydid How -

beliefs about coworkers affected
information  sharing and

group
performance. It
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discovered that the discussion behaviors in
general, and two behaviors in particularthe
frequency with which group members contributed
justifications and confirmed partner statements
completely mediated the relationship between
perceptions of motivation and performance
(perceptions of motivation X information
distribution action and performance) This
supports the notion that the extent to which

members repeat and validate eachotlees i de as

affect the nature of group decisions (Brauer et,al.
1995). This approach of examining group
processedmay prove beneficial by allowing us to
move beyond simplemeasures of the extent to
which information is shared to provide insight into
the way it is used. Thestudy highlights the
importance of considering more thoroughly the
sociatpsychological processes operating in
groups.

The Engel etal. study (2014) show that the
relationship between team cognitive ability and
performance vary with he way that cognitive
ability is represented in the team and the type of
task the team is performing. In particular, the
performance of teams working on a task that
requires a high degree of cooperation and
communication is most influenced by the member
with the lowest cognitive ability because that
person tends to slow the rest of the group. In
contrast, on tasks for which the optimal strategy is
to select the best member (e.g., running a race, or
answering a factual question), the cognitive ability
of the highest scoring member terslto predict
performance. Finally, more complex, multifaceted
tasks that require each member of the team to
perform a subtask and then combine inputs into a
team product are most influenced by the average
ability of team membersHigher average cognitive
ability is associated with greater propsity to
adapt to a changing environment, as well as to
learn from new information discoveredduring
work. It is also an interesting question whether the
degree of social perceptiveness, amasured by
RME or otherwise, can be altered by training or
experience. It remains an open question, but
recent studies (Kidd & Castano, 2013) suggest that

5 This could be relevant measures of level of

communicative dynamics

theory of mind abilities as measured by RME can
be, at least temporarily, improved byor example,
reading literary fiction, which implies a new and
interesting avenue of research for improving group
performance.ln summary, the results of this study
provide strong empirical support for the
conclusion that even the collaboration of teams
working online can be characterized by a single
collective intelligence factor, and that theory of
Mm@ abilities are just as important to group
effectiveness in these online environments where
many kinds of nonverbatommunication are not
possible. In other words, itappears that the
Reading the Mind in the Eyes test does not just
measure the ability to read emotions in eyes but
also the abilitytod r e a d
basedonline interactions.

In the Reagans «dl. (2005)study, the three factors
of /ndividual experiencethat were identified as
affecing the rate at which firms learn (the
proficiency of individual workers, the ability of
firm members to leverag&nowledge accumulated
by others and the capacity focoordinated activity
inside the orgaization) all represents a distinct
kind of knowledge However, according to the
authors, the different kinds of knowledge can
substitute for each other. For example, the goal of
the program is to train competent surgeons.
Turnover is expected. However, taover in the
program reduces the level of individual and team
experience inside the organization. The decline in
knowledge can be expected to hurt performance.
The results indicate, however, that the lossf
knowledge due to this turnover can be
compensakd for in part by how future teams are
constructed. Teams should contain at least three
individuals, two individuals who are experienced
and have experience working with each other and
a third person who lacks experience. Such a team
would provide an attrative training ground for an
inexperienced resident or fellow. It provides the
individual with the opportunity to gain experience,
but his or her lack of experience would not
significantly hurt the level of individual experience
and experience working togber on the team. The
impact on procedure completion times couldy
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this be minimized. Even lough this research is
about performance improvements in hospitals,
other types of organizations are structured
similarly to teaching hospitals in that individuals
work on teams whose memberships change over
time and are nested in larger organizations.
However, it is important to note that the studied
environment represents a situation with fairly
immediate feedback on team performance (joint
replacements). This mads it easier for teams and
individuals to learn and aept.

3. KNOWLEDGE
SYSTENS AS GROUP
PATTERNS

COLLECTIVE INTELLIGENCH A
PROCESS OF SEI-F
ORGANIZATION

In the last few decades new scientific paradigm
for organizations has slowly been emerging
complexity (Liang, 2007; Heylighen, 2012)his
paradign departs fromtraditional organizational
paradigms based on reductionism and
determinism by focusing on the noiinear
interactions between the components of a complex
system.Central in this is thephenomenonof se/é
organization Collective intelligence ould beseen
asthe result of such processesf selforganization,
putting the emphasis not only on learningut also
on the enactment of deam as a collectiveystem.
Due to their social interactionsand egablishing of
relations any group will experience a form of self
organization. hdividuals come to the table with
different backgrounds, habits, ideas, cultures,
perspectives and even languages. To be able to
communicate at all, they firsheed toagreeon a
common set of terms and what those terms mean.
Heylighen (2012) calls this the emergence of
linguistic conventions the first step toward a
shared representationThey need toagree about
basic assumptions, such as what the situation is,
what can be done about it, and what should be
done about it. Finally, they will need to agrem
who will do what and when. If successful, this
sequence of agreements will lead to a coordinated
form of action, where the different members of the

group contribute in an efficient way to a collective
solution to whatever their problem was. If tis
processwere directed by a single individual (say,
the group leader) who imposes a consenstsw
on the others, then thatview would ultimately not
be more powerful than theview of the leading
individual. In other words, the collective woulih
the endnot beable to be morantelligent than its
leader.

True <elf-organization however, happens in a
distributed or decentralized manneiT he different
members of the group all contribute to the
emerging organization, and no one is in control.
This makes the process complex and intrinsically
unpredictable, as tiny differences in the initial state
(such as whapeaks first, or which word is initially
used to designate ra item) may lead to very
different outcomes. That is why such a process of
group discussion and emergent interaction
patterns needs to be understood with the
conceptual tools of complexity sciencd’rocesses
in complex systems are usually ndimear, their
effects are not proportional to their causes. The
basic principles for the development of a complex
systemarethat when the effects are larger than the
causes we may say that there is an amgpéifion or
positive feedback initially, small perturbations
reinforce themselve$o become ever more intense.
(Examples are the spread of a disease, chain
reaction that leads to a nuclear explosipand so
forth.) When the effects are smaller than the
causes, there is a dampening or negative feedback.
Interactions with positive feedback are very
sensitive to their initial conditionsa change in that
condition may be so small that it is intrinsically
undetectable,yet results ina drastically altered
outcome this is whathas beercalled the butterfly
effecy. The non-observability of the initial
perturbations means that the outcome is in
principle unpredictable, even if the dynamics of the
system were perfectly detministic. Positive
feedback will amplify small, random fluctuations
into wild, unpredictable swings, making the overall
behavior of the system chaotic.

The concept of seHorganization is becoming
increasingly popular in various branches of science
and technology. Although there is nogenerally
accepted definition a seHorganizing system may
be characterized by global, coordinated activity
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arising spontaneously from local interactions
bet ween t he
activity is distiibuted over allparts (individuals) of
the system without a central controller

supervising or directing the behavior. The term

COGNITIVE AND

ot tnavtian o T BSYCHOLSGICALEACTSRSIN

KNOWLEDGE SYSTEMS

dselrfgani zat i ongsedviayAshby i r s CognRivie Offcrs in seHorganizing processes

(1947) He noted that a dynamic system left on its
own will spontaneously evolvaoward what we
now call a g stafjla redinte afcattioity
toward which the system will tend to return even if
disturbed. He further noted that in this regime the
different components of the system are in a sense
mutually adapted, so that they fiction in a
coordinated,

Heylighen (2012) tries to formulate a general
conceptual foundation for the study of self
organization and apply this to the emergence of
collective intelligence in groups. According to him,
selforganizationis a problem of coordination. At
the very least, thectionsof individuals in groups
should not hinder, obstruct, or oppose each other
what Heylighen cab the avoidance of frictionAs
described earlier, @ordination can be subdivided
into four elementay processes or mechanisms:
alignment, division of labor, workflow, and
aggregation.A/ignment means that the different
actions (and therefore
the same direction gr, more precisely, aim at the
same targetHowever, if all agets merely act in the
same way, their combined action will be at most
guantitatively more powerful than their individual
action. To reap the full benefits of cooperation,
different actions need to complement each other.
Only then can the activityachievemore than the
sum of its parts, hencelivision of labor Workflow

is its complement. 1 coordinates activities that
take place one after the othesequentially.To fully
reap the benefits of synergetic action, we need a
final mechanism of coordination, aggregation
Different agents contributing different actions at
different times to a joint activity will be most
effective when the fruits of their activity are
assembled into aifial product (Surowieckj 2005)

dorgani zedg

point toward a critical factor for team
coordination, the teamsmutual understanding of
their task and situatios the representation group
mental modelsor shared mental modeléor to use
Surowieckis terminology, cognitive alignment).
Mathieu et al. (2000) look into the coordination
mechanisms ofshared mental modelsiccording
tdntAe e Bhared mental model theorgxplains
what the mechaisms of adaptability might bethat
is, how teams can quickly and efficiently adjust
their strategy "on thefly." The following sections
provide more details regarding sharednental
model theory and its relationship to effective
teamwork.

Essentially, mental models are organized
knowledge $uctures that allow individuals to
interact with their environment. Specifically,
mental models allow people to predict and explain
the behavior of the world around them, to
recognize and remember relationships among

a lc@mpondntd 6fithe endr@nthént, éndl tooigereet N t
expectations for what is likely to occur next (see
Rouse & Morris, 1986). Furthermore, mental
models allow people to draw inferences, make
predictions, understand phenomena, decide which
actions to take, and experience events vicariously
(JohnsonLaird, 1983). Mathieu etal. define a
mental model, in keeping with Rouse and Morris
(1986), as a "'mechanism whereby humans generate
descriptions of system purpose and form,
explanations of system functioning and observed
system states, and predictions dtiture system
states Hence, mental models serve three crucial
purposes: They help people to describe, explain,
and predict events in their environment.

Cannon-Bowers et al. (1993) and others have
argued that thereis probably not a single mental
modelthat must be shared amonggam members.
In fact, Klimoski and Mohammed (1994)
contendedthat "there can be (and probably would
be) multiple mental models coeexisting among
team members at a givempoint in time. These
would include models of task/technolog of
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response routinespf team work, etc.'Rentsch and
Hall (1994)advanced similar notions and argued
that team members' schemsimilarity (a concept
quite like mental models) could bedescribed in
terms of both team work and task work. Table 1
describesseveral of these mental models.

Technology/equipment

Equipment functioning
Operating procedures
System limitations
Likely failures

Likely to be the most stable mode
in terms of content.

Probably requires less to b
sharedacross teanmmembers.

Job/task

Task procedures

Likely contingenciesscenarios
Task strategies
Environmentalconstraints
Task componens
Relationships

In highly proceduralized tasks
members will havea

shared task model When tasks
are moreunpredictable,the value
of shared task knowledgg
becomes more crucial.

Team interaction

Roles/responsibilities
Information sources
Interaction patterns
Communication channels
Role interdependencies
Information flow

Shared knowledge about tear
interactions drives how

team members behave by creatir]
expectations.

Adaptable teams are those wh
understand well and

can predict the nature of team
interactions.

Team Teammates' knowledge
Teammates' skills
Teammates' attitudes
Teammates' preferences
Teammates' tendencies

Teamspecific  knowledge of
teammates helps members

to better tailor their behavior to
what they expect

from teammates.

Table 1: Types of shared mental models in teams (from Mathieu etal., 2000)

First, team members must understand the
technology or equipmentwith which they are
interacting. The dynamics and control ofthe
technology and how it interacts with the input of
other team members is particularly crucial for
team functioning. Second, teanmembers must
hold shared job or task modelsSuch models
describe and organize knowledge about how the
task is accomplishedn terms of procedures, task
strategies, likely contingenciesr problems, and
environmental conditions. Third, team members
must hold shared conceptions of how the team
interacts. Thesemodels describe the roles and
responsibilities of team members,nteraction
patterns, information flow and communication
channelsyrole interdependencies, and information
sources. The finaimodel that team members must
share is the team member adel. This model
contains information that is specific to the
member's teammates, their knowledge, skills,
attitudes, preferences, strengths, weaknesses,
tendencies, and so fort(iMathieu etal.,2000)

Cannon-Bowers et al. suggested th&kams that
must adapt quickly to changing task demands
might be drawing on shared or common mental
models. The rationale behindheir assertion was
that to adapt effectively, team members must
predict what their teammates argoing to do and
what they are going to need tdo it. Hence, the
function of shared mental models is to allow team
members to draw on their own welstructured
knowledge as dasis for selecting actions that are
consistent and coordinated withthose of their
teammates.This is especially sainder condtions

in which communication is difficult because of
excessivenvorkload, time pressure, or soe other
environmental featuredeams are not able to engage
in necessary strategizing. In this casshared
mental models become crucial to team functioning
becawse they allow members to predict the
information and resource requirementof their
teammates. Hence, membersan act based on
their understanding of the task demands and how
these will affect their team's response. It is this
ability to adapt quickly thatenables teams in
dynamic environments to be successful.
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Heylighen (1999) calls the same phenomenon for
coordinatingat eam dcol | ect.igee
argues that obstacles created by individual
cognitive limits and the difficulty of coordination

can be overcome by using a collective mental map.

He defines it as a shared read/writeccess that
represents problem statesctionsand preferences
for actions. Using references to ant colonies and
their pheromone trails, as well as termites and their
heaps of mud, he puts forward the mechanism of
dst i g nBg follpwing extremely simple rules,
these lowintelligence individuals can create
collective intelligence. Their communication is
indirect, using pheromone tracks and dung heaps
as their common ground for communicabn,
stigmergy (from theGreekc o mp o n e n tgs
ie,st i gma agn diergfa.8imilar objects
for coordination are the ball in soccer gamesnd
money in the market economy. Collective mental
maps can work as stigmergy if the collection and
representation of data and information can be
arranged in a way that is understood by the team.
The total memory of the group can then become
much larger than what is possible for an individual.
A mixture of group memory, likea transactive
memory system, and external storage in the form
of writing, computers and so forth can be created.
The representation, or collective mental map, will
thenf uncti on as a
ability since it will become the shared parts of the
group memory. Hence, the collective mental map
and its development will be critical taachieving
collective intelligence. Theoreticallythe ultimate
mental map is as wide as it is possible for the group
to hold together without them losing either
oversight ability to act or the ability to share,
communicate and understand each other.

Based on these arguments for tikeordinating role
of representation, aother factor in group
cognitive patterns influencing performance would
then, of course be /ack of consensus\hearne egl.

(2010)use a survey and archival data from a sample
of 185 pharmaceutical sales teams to study team

consensus and its impact on &n performance.

They argue that there is a problem when team
members do not perceive/experience the inputs,
processes, anémergent states in the same way

sincelack of team consensus can create problems

or magnify them. Converselystrong consensus
can prevent problems or diminish them. For

example, it is more difficult for the group to
formulate strategies and coordinate efforts when
there is a lack of consensusabout the
mgn(}illorﬁnlentapkﬂtﬁtﬁ)n. This might suggest that
the positive relationship betweenaal setting and
performance should be stronger for teams that
have a strong consensus about their environmental
situation than for thosewho disagree on their
environmental situation.Ahearne etal. even find
that the cognitive factor of consensus affectise
influence of behavior on performance. In their
study, they find that high consensus regarding
behaviors (LEBsor leadership empowerment
behavio) and interpersonal climate quality
enhancestheteame s potency, highut
LEBs It weakens team pency given low LEBs.
The leaderg empowerment of the team is
g r[51<’;{?tirculfarly advantageous whefl) the problem to
be solved is not highly structured, (2) subordinates
have more information than their managers for
solving the problem, and (3) the solutions tine
problem must be accepted by the subordinates to
ensure implementation (Weitz, Sujan, and Sujan,
1986).In turn, team potency translates into sales
team performance through both extraole (team
helping behavior) and imole (team effort)
behavior. The findings indicate that LEB and the
quality of the interpersonal climate of the team can
enhance the performance of sales teams by
creasing the teamgs

Also, the impact of LEBon team performance is
stronger when team members agrem the extent
to which they have been empowered by their
leader and about the quality of the interpersonal
climate. The study shows that when team

members have a strong consensus about the extent

to which they have been given autonomy and
decisionmaking authority, LEB has a strong
positive effect on the
achieve its objectives. However, when team
members disagree on the extent to which they have
been empowered, the impact afEBs is far less. A
noteworthy aspect of this pattern of findings is that
the teams with the least confidence in their ability
to achieve their objectives are the ones that have
not been empowered by their leader (i.e., low LEBS)
and are certain of it (i.e high LEBs consensus).
Teams that have not been empowered by their
leader but are uncertain about it have a greater
sense of potency.
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Another representation and consensuselated
concept is developed biluber and Lewis (2010,
crossunderstanding 1t is a group-level
compositional construct having as its components
each group memberas
me mber g8s me nt a arguemtbad ¢his .
construct may explainsome of theinconsistencies
in the group literature and help explain how
different levels and different distributions of cross
understanding affect group performance and
learning. They dewelop this concept fromone of
these inconsistenges in the literature on group
cognition, where the argument from the
information/decisiorrmaking perspectiveis that
high diversity in group cognition is positive for
performance since it means access to more
knowledge and perspectives. However, from the
social categorization perspective, homogenous
groups are said to be beneficialSo, their
underlying question is rathe’When or under what
circumstances is cognitive diveion an advantage

It is herethat they see thepossibility of resolving
some of these issues with the concept of cross
understanding. They argue that cross
understanding can ntigate the negative effects of
strong subgroups Crossunderstanding enables
group members to adapt to the views and
behaviors ofother group members. Hencethere
are situations where we could expect negative
effects of diversity, but crossnderstandingis why
they do not appearSg what do the authors mean
with mental models and crossinderstanding?
Among the mental model features relevant to a
g r o up g8 sfactuad isdwiledgsfacts about the
task or qualifications of group members Also
relevantarea  me mlbadafsabsut relationships
among the task and group-relevant variables,
including causeeffect relationships. A third
feature concerns thescope of the variables a
member assumes to be within thiask or grou

for example, whether a issue is relevant to the
g r o u p sos whetlees ik should be part of the
groupaes probl em
underdanding of othew mental models also
includesot her pesitwiptotlesrelevance
of particular issuesor individual preferences
expecations, or demands (also known as utilities,
values or evaluative beliejs These preferences
may be politically motivated or otherwise self
serving or may be based on deepoted values,
and besides i nfl uemakingng
propensity, they can influence the perceived
validity of knowledge, reasonableness of cause
effect beliefs, or relevance of issuée effect of

crossunderstanding on group effectiveness is via
its influences on

1) the content and ef fi cacy of me mb
understc%”Hani'C?\t'%SS’of each other . ,
el aborating or modifyin
models, and
3) by affecting me mber sa ir

collaborative behaviors.

Cross-understanding increases theffectiveness of
communication by enabling members to choose
concepts and words that are maximally
understandable and minimally ofputting to other

group members. An understanding of other

me mber s ment al model s all
their conversations with other members,
permitting them to tailor communication to refer

to concepts, terms, and perspectives that members
have in common. When members are aware of
what others know, believe, are sensitive to, and
prefer, theyare better able to inquire about the
reasons underlyinganother 8 s knowl edge, b
sensitivities, or preferences for example, by

asking forclarification or elaboration on matters

related tot h a't me mber gs ment al m
extended discussion helps members to develop

enriched interpretations of matters relevanotthe

task or situation, to better understand thef b i g
picture,g and to cteley to a c:
assumptions u n d ekndwledge, g me mb
beliefs, sensitivities, or preferences. By better
understanding what others know,believe, are

sensitive tq and prefer, memberarebetter able to
anticipate ot heranditeemebyer s be
more effectively coordinateheir actions with the

actions of others. Insighti nt o ot her sa me
models also enablesiembers to recognize when

ot her mmentalenodel/gare different from

theirs, alerts members to the possible need to adapt

to this situati on, and f a
identification if appropriate adaptive behaviors

(suchas broadening their mental model or sharing

oW

repr-€s e nijhidrhation that oth&r ménibérd appeentlydd oS S

possess but might need to possetss participate

more effectively n t he groupes proces s
helping members anticipate and adapt to one

anot her g srossuérstanding facilitates

coordination.

aGroneiarensz"/tJ(}, Or Father I%cﬂo?it', is'te next topic
of cognitive factors in groupsselforganization,
studied byVan der Vegt & Bunderson (2005)n
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multidisciplinary teams in the oil and gas industry,
they examinethe relationship betweerexpertise
diversity, team learning and team performance
under varying levels of collective team
identification. They find that in teams with low
collective identification, expertise diversity was
negatively related to team learning and
performance; where team identification was high,
those relationships were positive. These results
further underscore the need to move beyond the
simple diversityaffectsperformance model to
think in more complex ways about how and under
what conditions a diversity of expertise in groups
might promote or inhibit group effectiveness.

In the creation of group identity individual team
members can be instrumentain the success or
failure. Adams and Anantatmula (2010) explore in
an article social and behavioral influences of
individuals on the project team andhow those
behaviors i mpact t he
literature review is used to present a discussion of
the development of selfidentity and an
explanati on of how an
behavioral tendencies can influence the formation
of socialidentity, group emotion, group mood, and
emotional intelligence.According to their study
every team progresses through stages of social and
behavioral development.See Figure 6 for how
these relate according to Adams and
Anantatmula.

Performing

Group.
Intelligence

Group Mood \
Group Emotion \

Social Identity

Norming

Storming

Forming

Self-Identity

Figure 6: Hierarchy of social and behavioral
development.

The stages are shaped by the seléntity
characteristics that the team members bring to the
team. These characteristics have been developed
within the family unit and through life experiences
and make each @m member unique. When team
members interact with other individuals in a team
setting, they project these characteristics in both
verbal and nonverbal mannerisms and
communications to shape the structure and
behavioral personality of the team. The team the
contributes to the i
social identity. Studies show that an individual can
consciously exhibit social behaviors, verbally or
nonverbally, that influence acceptance, leadership,
and teamstatus hierarchies. As a team continues
to mature, transition to group emotion, group
mood, and finally to emotional intelligence takes
place. It can be deduced that since every team is
composed of unique individuals, the team itself
will also be unique to all other teams. Research,
however, also pints to the fact that, although each

t e a IRRIMSIS UBIGYS he procegsgohiga ideyglapment A

repeatedly conforms to the same pattern.
Predictable stages of team development, with

FPEPECy tP & $pFiag and behgdoralprogregsipy

can be delineated with charactetiss.

PROCESS AND
ORGANIZATIONAL FACTQRSIN
KNOWLEDGE SYSTEMS

From a process perspective, in relation to a
phenomenon such as representation and self
organization, it has been argued thayroup goat
setting should be a key processn a combned
metaanalytic and narrative reviewO g L ekellyy
et al. (1994) assess the influence of group goals on
group performance. Their review revealed a strong
group goal effect. According to this study, groups
who set goals perform a whole standard deviation
better than groups who do not. Their conclusion is
that this is probably due to the goaliscussions
helping the groups to clarify their representation
and supportve coordination. Goatsetting theory
suggests that goals are associated with enhanced
performance because they mobilize effort, direct
attention, and encourage persistence and strategy
development (Locke & Latham, 1990). According
to individual goatsetting theory, goals are effective
because they indicate the level of performance that
is acceptable Specific goals are critical to the
individual goal effect because they establish one
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minimum acceptable performance level, but
ambiguous goals either do not make clear the
appropriate performance level or indicate to
individuals that a range of performate levels is
acceptable In groups, the ambiguity surrounding
the definition of acceptale performance may be
increased because several goals operate
simultaneously. Zander (1980) suggested that at
least four types of goalsxist in group contexts: (1)
eadh member's goal for the group, (2) each
member's goal for himself or herself, (3) the
group's goal for each member, and (4) the group's
goal for itself. In view of the existence of these
numerous and potentially inconsistent goals, it is
likely that goal gecificity will also be critically
important to the group goal effect. Individualevel
goalsetting theory also suggests thtite degree of
difficulty associated with ggoal is a critical issue.
Difficult goals, if accepted, lead to greater
individual effort and persistence (Locke & Latham,
1990; Locke, Shaw, Saari, & Latham, 1981; Tubbs,
1986). Although it is likely that difficult group goals
are associated with increased group member effort
and persistace, it is important to recognize that
the group cortext provides other stimulito effort
and persistence. For example, previous research
suggests that the cohesion of a group may
influence group performance, with members of
cohesive groups more likely to participate in
coordinated patterns of behavior (Léve &
Moreland, 1990). Members of a cohesive group
working toward an easy goal might, therefore,
exert effort beyond their expected individual
contributions in order to maintain goodwill within
the group. If several group members do so, even
easy goals maype associated with high group
performance. On the other hand, esearch on
social loafing €.g.,Price, 1987) has demonstrated
that group members who feel their contributions
are unidentifiable may exert little effort on behalf
of a group. If several membg engage in this
behavior, even difficult goals may be associated
with low group performance. The group context
therefore, adds complicationgo the goal difficulty
issue that are not evident at the individudével,
making its relationship to group pedrmance
particularly worthy of consideration.

Another process perspective onrepresentation
and selforganization is/nterdependenciypetween
team members, which is whatewart & Berricle s
(2000) study of 45 production teams looks at.

Several researchershave hypothesized that
variation in team performance can bexplained by
differences in teamstructure (Cohen & Bailey,
1997; Gadstein 1984; Hackman, 198 "Wageman,
1995. This study was thus designed to determine
how team structure relates to tearperformance.
Organizational theorists have defined structure as
the configuration of relationships with respect to
the allocation of tasks, responsibilities, and
authority (Greenberg & Baron, 199Y In their
review of factors that coelate with team
effediveness, Campion, Medsker, and Higgs
(1993) identified two important elements of team
structure: interdependence and team
autonomy/selfleadership. Prior research on small
groups and teams and sociotechnical systems has
suggested thatfask differencesmoderate the
relationships between group inputs, processes, and
outcomes. For teams engaged primarily in
conceptual tasks Stewart and Berrick find that
their expectation of a Ushaped interdependence
performance relationship was  confirmed.
However, they foun that intra-team processes
mediated the relationship between
interdependence and performance in these teams.
Very high or low levels of interdependence were
related to both open communication and less
conflict among team members. These
socioemotional pro@esses wergn turn, associated
with higher team performance. The extremes of
interdependence thus seem to be alternative paths
to a desirable end when teams perform work that
has a conceptual focus. Consistent with much of
the literature related to team atonomy, greater
team selfleadership was also found to correspond
with higher performance for teams primarily
engaged in conceptual tasks. Team designs that
incorporated moderate levels of interdependence
and greater external leadership were found to be
more effective when teams were engaged in
behavioral tasks suggesting that relationships
between structure and performance behavioral
tasksare the inverse of those for teanmmimarily
engaged in conceptudhsks.

Another perspective of process factors influencing
groups acting as a system is their strategies for
dealing with external relationsUsing thisexternal
perspective as a research lens, Ancona (1990)
examined tearacontext interaction in five
consulting teans. The data revealed three
strategies toward theteams environment: (1)
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informing, (2) parading, and (3) probing.
Informing teams remain relatively isolated from
their environment; parading teams have high levels
of passive observation of the environmenand
probing teams actively engage outsiders. Probing
teams revise their knowledgef the environment
through exterral contact, initiate programs with
outsiders, and promote their team's achievements
within their organization. In this study, they were
rated as the highest performers among the teams,
although member satisfaction and cohesiveness
suffered in the short run. Results suggested that
external activities are better predictors of team
performance than internal group processes for
teams facing eternal dependents Traditional
models of group process tend to trearoups as
closed systems that act as settings shaping
individual attitudes, attributions, and decisions
(Stephan, 1984). Whether group research has
stemmed from the humanistic or the ddsion-
making school of management scholarship or from
social psychology, the focus has been on the
interaction among group members (Gladstein,
1984). Existing models predict that a group's
performance will be high to the extent that it
manages its internk processes. However, since
organizational groups have high external demands,
it is important to extend the theoretical lens from
the team boundary outwardThis shifts thefocus

to the group in its context, and the group is
assumed to have an existencedapurpose apart
from serving as a setting and apart from the
individuals who compose itFrom this perspective
teams that can manage their external dependence
and obtain critical resources should perform better
than those that areable only to manage theai
internal dynamics.The study suggests thatams
develop three differentstrategies toward their
environment. The strategy of informing called for
concentration on internal team process until the
team was ready to inform outsiders of its
intentions; paraling consisted of simultaneous
emphasis on internal team building and achieving
visibility that would allow outsiders tosee that
members knew and cared about them; and probing
stressed external processes, requiring team
members to have a lot of interactiowith outsiders

to diagnose their needs and experiment with
solutions.

Finally, a more philosophicaperspective onthe
relationship between organizationaind collective

intelligence is taken byRaye (2014)who discuss
how hierarchies cause problemsfor the natural
flow of information. Her argument is thattop-
down hierarchies typically arecharacterizd by
command-and-control systems of authority that
often create harmful stress and internal
competition for advancenent. The perceptionof
dimited room at thetopgcause people to withhold
or hoard information by focusing competition
energy internally rather than externally. This
would explain the creation of silos of information
and negative stress in organizations. Voluntary
turnover drainstalent as creative individuals tire of
the politics and seek harmonious work
environments.gChangemanagemengbecomes an
i ssue, as member sa
feedback and insights i$imited. The triangular
shapes of topdown hierarchies arenon-random
and limited, according to Benoit Mandelbrot,
which may explain why many top-down
organizations typically grow through acquisitions
rather than by expanding from within. Themore
natural organization, according to Raye, would
follow the fractal geometry of living systems in
nature, which is both random and scalable,
ensuring pattern integrity during evolutionary
adaptations. Fractal  organization  theory
recognizs an emergent humaoperating system
that mimics nature in its capacity for creativity,
adaptation, vitality, and innovation. The qualities
of a fractal organiation include ¢sharedpurposey
and dvaluegithat createpattern integrity, universal
participation in ideasand solutions for continuous
improvement, decisionmaking at functional
levels leadership devoted to universal leadership
and competition energydirected outwards instead
of inwards. Relationship development enables the
effective flow of information between individuals
and among teams. At all level®f a fractal
organization, members share information
iteratively and make decisions collectively in
response to constantly changing conditions.

STIMULATING GROUPS TO
ENACTINTELLIGENT SYSTEMS

As a general introduction to this section, | will use
a metaanalysis by Klein et al. (200@pnducted to
answer the question: Does teafilding work?
Their research reports the results of a
comprehensive investigation into the effectiveness
of team building. The study considers the impact
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of four specific teambuilding components (goal
setting, interpersonal relations, problem solving,
and role clarification) on cognitive, affective,
process, and performance outcomes. Results
(based on 60 correlations) suggest that team
building has a positive moderate effect across all
team outcomes. In terms fospecific outcomes,
team building was most strongly related to
affective and process outcomesSpecifically, the
finding that the role-clarification and goalsetting
components improved performance over the other
teambuilding  components  could  benefit
practitioners and organizational managers by
providing increased clarity into ways in which

leaders may best direct their teams (i.e., being clear

about subordinat esag Theol
study also suggesthat team building has a greater
impact on some outcomes over others, and some

team sizes over others. In a case where a manager

suspects that his or her team may benefit from
team building it would serve the manager to
evaluate and identify t
well as the specific proleims encountered prior to
intervening with team building. The resultslso
reinforce the view that not all teams will benefit
from the same tearrbuilding intervention.

If we want to work on an organizational level, with
improving groups or individuals enang groups,
Mohr et al. 2004 suggest the micrgystem
concept, developedriginally in studies oflarge
health-care organizationsMicro -systemsusually
coexist with multiple othermicro-systens within
the organiation. These crossmicro-system
relationships will be essential to improving
handoffs but also to provideopportunities for
learning about systemic problems within the
organization However, br voluntary interactions
across organizationsseveral conditions muste
met, according to Mohr et al There must be an
internal need for resources, aommitment to an
external problem, and the opportunity tachange.
Also, there must be a consensus on tleternal
problem(s) facing the organgtions as well as a
consensus on the specific goals and services f
developing goint effort.

As a foundation for connecting micresystems and
hence create organaional intelligence or
performance it is suggested that the following
factors are crucial:

1 context refers to the environment in which
the partnership exists the internal and
external  stakeholders, their historical

he

relationships and influence, the presence or
absence of human and financial resources, the
political environment, public sentiments, and
the current challenges facing the community

1 strategic intent3 a similar concept to a
consensus on the exteal problem(s) facing
the organiations, refersto the reasons the
inter-organizational relationship is formed

1 resource base a diversified resource base
helps assure that the collaborativean pursue
their strategic intent without getting
sidetracked by pursuing the goals of a single
funding agency

meméyersh/p pe{e{o%ena‘ys refers 'E;o the

I .
ganemce So‘f: the pa?ticip%t%ga members
regarding the number and types of

participants,

1 coordination skiflss informal as well as formal
communication mechanisms assure that the

held accountable to demonstrate their
progress internally and externally

I responseo accountability.

Witte & Engelhard (2004)also argue that as
complexity increass,the groups or micresystems
become the key to effective organizations.
However, theyexamine moments of cooperation
and howgroups tend to perform in relation to their
potential. Their conclusion is that group normally
underperform in relation to potential and that
group-processegherefore, should be facilitated to
increase efficient coordination. For this, they
compile a series of postulateshown belowthat
they argue should guide the development of
coordination models andmethods for groups or
micro-systems

1) The higher the quality of individual input
regarding subject matter at the beginning of
the group interaction, the higher the quality of
the group performance (Lorge & Solomgn
1955; Grofman 1978; Sorkin, Hays& West,
2001)

2) The more individual inputs are independent of
one another at the beginning of the group
interaction, the higher the quality of the group
performance (Sorkin, Hays& West, 2001).

3) The more the group performance includes
individual input, the higher thequality of the
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group performance (Hinsz, Tindale &
Vollrath, 1997).

4) The more comprehensible the individual
input is for each group member, the higher the
quality of the group performance (Libby,
Trotman, & Zimmer, 1987).

5) The higher quality of individualinput that
influences the final group decision, the higher
the quality of the group performance
(Littlepage, Schmidt, Whisler& Frost, 1995).

Heylighen (2012) argues that working witland
stimulating cdlective intelligence in groupshould
addressthe most important issue to avoid in a
collective process namely the tendency for
dgr oup tgrhis is khe phenomenon where
people in a group all start to think the same,
because a slight initial preference for one approach
rather than another becomes amplified via positive
feedback. This happens partly because hearing a

everybodyes i deason@nstead gi ven

of the discussion being dominated by the more
authoritative people). This isalsothe basis of the
so-called Delphi method that aggregates the ideas
of a panel of experts, i@ several rounds of
anonymous, mediated discussion.

Regarding represeations, Mathieu et al. (2000)
find in a study of56 dyadsthat greater mental
model convergence relates significantly to better
team process and thereby performance. This
suggests thiaefforts to increase team members
shared models might lead to greater e¢am
effectiveness. One strategy for doing so might be to
investigate common underlying cognitive abilities
or experiences that give rise to certain knowledge
structures. In other words, if individual differences
can betied consistently with the developmerand
use of particular mental models, then teams might
be composedo enhanceteam mental modelsif
so, traditional human resources efforts such as
selection, staffing, and placement could be used to

certain appremgadhtewinlilnddp "YeHRVR SueH rﬁjat%f{es. Alternatively, or perhaps in

things from the same perspective, partly because
people tend to be conformist, and do not like to
contradict or appear to be in conflict with others.
A more extreme version of this process leads to the
phenomenon of group polarizatin (also known as
dri sky shiftg). Thi s
observation that groups tend to be more extreme
in their judgments after a discussion than the
members were individually before the discussion.
Groupthink and group polarization are examples
of sdf-organization gone wrong, where naofinear
interaction has led to premature alignment on a
suboptimal solution, and where the positive
contributions of diversity and division of labor
have been neglected. Heylighen argues that the
simplest way to avoid @upthink is to disallow
direct communication between the group
members so that the one cannot influence the
other one until everyone has been altie make a
full contribution. However, a collective solution
still requires an aggregation mechanism that
integrates these different contributiong.he result
can, therefore, be improved if the different
members express their opinions independently
and anonymously €.g.,0n a computersupported
discussion system) before they start responding to
the opinions of ohers, and if the discussion is
guided by a neutral moderator, who ensures that
everybody duly answers all the important
guestions, and responds to criticisms of their
previous answersThe anonymity makes sure that

addtion, there are a variety of intervention
strategies that could helpo develop shared mental
models, for example training application, job
rotations, feedback programs or exposure to
certainevents. In any case, there appear torhany

r edrffeererntsavenﬁe%at cEn%@ pursﬁeﬂ {9 Hb?p Beam

members develop shared mental modefssecond
finding from this researchby Mathieu et al.is that
different types ofmental models can be identified
and assessed and that they hawgique influences
on team processesThe findings suggest that
researchers and practitionersshould conduct
thorough team task analyses to identifjpe most
critical knowledge requirements for a given
situation andwhich of those knowledges must be
shared. One final direction for future reseeh
warrants  mentioning. High  mentatmodel
convergence, as operationalized here, does not
imply that the models formed by the team
members are appropriate.In other words,
convergence does not equal quaktyand
teammates may share a common vision of their
situation yet bewrong about the circumstances
that they are confronting.

Regarding feam consensysthe Ahearne etal.
(2010) study suggestthree things that can be
addressed from a management perspectiverst,
their study demonstrates that interperswl
climate consensus plays a critical role in
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determining whether the benefitso f a
empowerment behavior are realizedVatersonet
al. (1999) fownd that 54% ofthe companies
responding reported little improvement oronly
moderate gains from their empowerment
programs.One reason for this may be that if team
members are notble to motivate each other and
manage their conflictsempowering them is not
likely to pay dividends and may well be
counterproductive. The researchsuggess that
management needs to focus greater effort on
fostering positive interpersonalclimate in teams.
Managers can do this hjor example encouraging
team members to (1) identify the parameters of
conflict, (2) develop norms for cooperative rather
than competitive approabes to conflict
resolution, (3) recognize the importance of
providing feedback to teammates on teasuiccess,
and (4) use teanbuilding interventions to develop
effective means of regulating team member
emotions. Secong theyfound that empowerment
increases teampotency, effort, helping, and sales
performance, which suggests that sales
organizations should consider how they can
encourage managers to engage in empowerment
behaviors. They can do this by increasing
awareness of the forms @mpowerment behavig
training managers on how texhibit the behaviors,
and reinforcing them when they dso.Also, given

t he moder at i ng candefisas@lost
its empowerment, it is important for managers
exhibit these behaviors consistently in the
presenceof all team members and emphasize the
authority andautonomy delegated to the team. To
the extent that theseefforts are successfulthe
findings suggest thatteam performance will
improve. Thirdly, the interaction between
leadership empowerment behaviand consensus
has two implications.First, it implies that if a
manager wants tempower ateam to increase its
sense of potency (andjtimately, its performance),
he or she musttrytoincreaseh e t ea ma s
about its empowerment.Second, something as
simple as instituting a more frequentand
consistent meeting schedule with sales teams
could helpenhance team consensus.

When it comes to the concept of cross
understanding Huber and Lewig2010)argue that
perhaps the largest potential contribution of this
concept is to foster better analysis and
understanding of the complexity of groups. The

| e a dcenceptshelps to describe how different levels and

different distributions of crossunderstanding
affectgroup performance andearning.Low cross
understanding is associated with low group
learning and performance and high cross
understanding is generally associated witlhigh
group learning and performancel hese effectare
predicted to hold irrespective of whether
me mber se me @k aihilar modiverdes
That is, high crossunderstandingshould mitigate
the negative impact of the discussidrias favoring
commonly held information as well asallow
membersof diverse groups to make the most of
their diversity by encouraging members to surface,
discuss, and integrate  their  different
understandings and perspectives. High cross
understandingcan, however, have negative effects
on group processes and performance when
members aranotivated to use their unérstanding
of o tmergat mazlels to either (1) create or
shape argumentghat will lead to group product
featuresfavorable to them or their unit, rather than
featurest h at enhance the
product, or (2) surface and discuss primarily
information that will increase their social standing
rather than contri Bosdsse t
understanding between members of different
subgroups should also help mitigate against the
divisiveness that might otherwise occur when

o f submroup® ararpesent. The implication of cross

understanding suggests thathaving teams
consisting of highly diversified mental modelso
longer need conflict withthe ability to become an
efficient team. Teams with members that have
diverse knowledge and high ability focross
understandingshould be able to leveraggiversity
more efficiently. Stimulating crossunderstanding
should be possible, both through facilitation,
methodology, and the use of information systems
according to Huber and Lewis

consensus

The studies of interdependenciesby Stewart &
Berrick (2000) demonstrate that type of task is an
important moderator. The correlations suggest
that teams with behavioral tasks tend to have
greater interdependence. Perhaps this is because
interdependence is easier to createhen a task is
routine and behavioral. However, the analyses
suggest that teams primarily performing
conceptual tasks are the very ones that can benefit
most  from  relatively high levels of
interdependence. Thestudy also suggest that
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teams performing more conceptual tasks have
more selfleadership, and the analyses suggest this
greater seHleadership isfunctional. Practically,
the results of thestudy have implications for
determining optimal methods of work-team
design. Organizations using teams toomplete
conceptual tasks can benefit from either very high
or very low levels of interdependence, as well as
greater seHleadership. In contrast, when work
tasks are primarily behavioral in nature, moderate
amounts of interdependence and greater external
leadership seem bestaccording to Stewart and
Berrick.

Van der Vegt and Bundersan $2005) study of
group identity offers several implications for
practitioners trying to manage expertise diversity
in  multidisciplinary work teams. First, their
findings suggest that it is important for managers
to create the proper mix of expertise in assembling
teams. Too little or too much expertise diversity
within a team may dampen team learning behavior
and decrease team performance. Moderate levels
of expertise divesity within a team make it more
likely that members will utilize their different
perspectives and learn from one anotteif they
also identify with their teams. Consequently, it is
important that managers take measures to foster a
high level of collectiveteam identification within
their moderately diverse teamsiccording to the
researchers, organizations can encourage
collective team identification by creating the right
mix of task and goal interdependence among tea
members, by showing suppodnd recogition, by
allowing teams to develop a shared history
together (rather than changing membership
frequently), and by increasing contact amongém
member, according to Van der Vegt and
Bunderson

On the topic of identity, Adams and Anantatmula
(2010) use he project asthe basis for discussing
implications of the relationship between self
identity and team development. They argue that
selfidentity is the first developmental stage and
the most basic form of social and behavioral
development within the contat of a team setting.
The selfidentity stage is prevalent during the
forming phase of the team and may require a more
directive management style. Communicating clear
expectations and reinforcing the team mission

while encouraging the team to evolve as aigue
group should therefore, be a priority. On a
practical basis, the researcheisuggest that he
project managercould, for example meet with
each team member to
background and motivation, to assess the
i ndi vi du ah, eand te tetemning their
potential contribution to the team.They continue

to adviseon project manager behavior during the
different development phases of the grouphe
project manager should have a heightened
awareness during initial meetings talerail any
negative tendencies toward social, behavioral, or
minority -biased issues.

The project manageshouldinsist on and reinforce
positive social behaviors, such as politeness, as the
team starts to build relationships and to minimize
conflicts arisng from personal differences. As
individuals progress in the team process to the
storming phase, social identity with the team will
begin to emerge. To engage team members, the
project manager should be selective in matching
team members to specific actities that will spur
interest and professional growth, as well as provide
a sense of personal satisfaction. For example,
individuals who are identified as having a high
need for affiliation can be used to promote team
building activities, while individualswith a high
need for achievement can be requested to
contribute to the development of tasloriented
activities. When the team moves to the group
emotion stage, the norming phase begiméow, the
project manager should beaware of his or her
personal emotims, since the demonstration of
positive emotions is important to being perceived
as the leader. When negative emotions surface, the
project manager should allow for team reaction
but then take measures to bring the team back to a
positive state. As the tea enters the group mood
stage, team members and the project manager
shoul d be attuned t o
Occurring in the latenorming phase, the project
manager8s management
increasingly more supportive, rather than
directive.Once the team matures to the emotional
intelligence stage, the project manager will have
minimal influence over the team process. The
team will be in the performing phase, operating as
a unit, and will be selimanagedAt this stage, tie
teamturns attention back to the individual. Since
the team sets norms for behaviors and emotions,
any negative behaviors will be dealt with quickly by
the team and in a caring manner. The project
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manager should continue
social behaviors but should nobe too quick to
intervene, so as to prevent disruption of the natural
team processAll this advice to project manageris
from Adams and Anantatmula.

As a complement to suclpractical advice,Raye
(2014)offers a more philosophical perspective on
the challenges of current management and
leadership. According to Raye, top-down
hierarchies emerged when it was common to view
uneducated workers akess worthy, resulting in a
asting movement for
management against workers, harms hactivity,
and often influences the relocation of many
manufacturing businesses to less developed
countries The author continues to argue that an
increase in turnover over the last few decades and
the high costs of training replacement workers
might be inentives enough to change an
organizat i onags
although a shift in consciousnessvill also be
necessary. When leaders recogaizthe critical
importance of feedback from workrs who interact
with an organiat i onags
efforts, they may be more inclined to institute
changes in thaiorganization that reflect the value
of this information or to create structures that are
more egalitarian and inclusive of participation.
The practice of leaders afonduits of information
flowsgis vital to the success of this approach, as the
quality (and quantity) of information exchanges
within and outside of the organiation is key to
successful adaptation. Leaders who monitor and
work to improve the dynamics of information
flows within their organizations will ensure the
best outcomes in rapidly changing environments.
The health of a workforce is a direct reflection of
the quality of information flowing within an
organization. Raye clains that the negative stress
of  discordant relationships  and poor
communication practices results in physically
damaged bodies that require expensive healthcare
and reduce productivity. Finally, sheconcludes
that groups of people who share a purpose and
core valuesreate a healthy environment in which
individuals thrive and collaboration is valued and
rewarded. The fractal nature of such orgaations
reflects our shared consciousness where
information influences both energy and matter

The Anoooan(1990p studpashoth managerialarsd
theoretical implications. For managers,team
building must be tailored to a group's task. The
balance between internal and external focus
depends on how much a team needs outside
resources, support, or information. Despite the
advice d current texts, teams that automatically
and exclsively focus inward may be low
performers in the long run. Teams with external
evaluators, task allocators, and clients may find
that developing externally focused roles is as
important as developing intemal process skills.
This study, using an external lens, called for

w o rSRegityiggsthe aspegty of SOMROstign, SIryLture, s

and context that most influence process and
performance and for including a new set of
variables in the model for group performance. The
results reported here call for highlighting the
clarity of managerial vision, the nature of
autonomy, and the degree of external demands and
change as key aspects of context. Results also

s t r dawh w fraetalf r o MUdgedt pincluding external strategiesuch as

informing, parading, and probing and the
interaction of internal and external activities as key
process variables.

ein thdirmaihn me n &eneral maxins for group facilitation techniques

could be read as followsaccording to Witte &
Engelhard, 2004

1) Maximize the informational influence on the
group performance process,

2) minimize the normative influence on the
group performance processnd

3) optimize the influence of individual input on
the final group decision.

Teams often comprise experts of various subject
areas. Each of those experts has speoliz
knowledge which other group members do not
have (unshared knowledge)Also, t h e groupaes
resource includes knowledge which is at the
disposal of all group members (shared knowledge).
Conformity processes, as part of normative
pressure in groups, result in primarily shared
knowledgeentering aconsensual group decision,
and specidked knowledge remaining unnoticed
(shared view effect). Thus, unique resources of
single group membersnust be explicitly extracted
and communicated to the group (Hoffman,
Shadbolt, Burton & Klein, 1995). The importance
of each contribution of knowledgeegarding the
group decision should then be evaluated by the
group. Therefore all comments, argumentsand
individual positions must be presented to the
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group in a clear and comprehensible way, as they
cannot be taken for granted per se, especially so as
specialists in a certain field often tend to
underestimate the complicated nature of their
expertise. To sum up: the quality of group
performance regarding noreureka tasks depends
considerably on the addition of shared and
unshared knowledge in gups and how it is
evaluated

One critical tool for working on the development
of team performance would of course be to have
valid measures on different team factorsnderson

& West (1998)develop one such mease, TMI, or
team climate inventory Their paper reports the
development and psshometric validation of a
multi-dimendonal measure of facetspecific
climate for innovation within groups at work.
Many definitions of climate have been put forward,
but two approachesare argued to have received
substantial support, the cognitive schema
approach and the shared perceptions approach.
The former coneptualizes climate as indidua | s @
condructive representations or c@nitive schema
of their work environment. Superordinate to this
focus at the individual levelpther authors have
emphasized lhe importance of shared percejoins

as underpinning the notion of climate.
Organizational climate is then the shared
perception of the way thingare around the group,
such as organizational policies, practicesand
procedures Another controversial issue in climate
researchhas been the meaning of the cetiuct
itself, and its operationalization in applied
research. A suggested way forward has been
insteadt o t al k
giving it a rekrent, for exampleclimatefor change,
climate for quality, and climate for innovation.
Anderson and West then build on previous
research to develop a fotfiactor theory for climate
for work group innovation: vision, particjpative
safety, task orientation and support for
/nnovation. Vision is defined as an idea of a valued
outcome which represents higher-order goal and

a motivating force at work.Participative-nessand
safety are characterized as a single psychological
construct in which the contingenaés aresuch that
involvement in decisioamaking is motivated and
reinforced while occurring in an environment
which is perceived as interpersonally nen
threatening. Task orientation is a shared concern
with excellence of quality of task performance in

adpezifict climgtésagec e t

relation to shared vision or outcomes,
characterized by evaluations, moddations,
control systemsand critical appraisals. Finally, the
support for innovation is the expectation,
approval and practical support of attemptsto
introduce new and improved wayaf doing things
in the work environment.The study of Anderson
& West then shows that by focusing on a specific
aspect of climate and its relationship to specific
aspects ofroup-level outcomes, greater predictive
accuracy is achieved.

Another type of sipport for stimulating groups as
systemsis, of course the use of communication
and collaboration softwaretHe etal. (2007) discuss
the growth and development of team cogion
and how that supports team coordinationin
software  development, teanbased work
structures are commonly used to accomplish
complex projects. Software project teams must be
able to utilize the expertise and knowledge of
participants without overwhelming individual
me mber s. To efficientl
knowledge and expersie, software project teams
develop team cognition structuredhat facilitate
their knowledge activities. The He eal. study
shows how communication activity and team
diversity impact the formation of these structures.
A five-weeklongitudinal study wasconducted of
51 database developmenteams in order to
analyzehow communication activities and team
characteristics affectth¢ eames shared
of its expertise and taskthat is, awareness of
expertiselocation and shared task understanding.
The results suggest that initial member familiarity
strongly influencesawareness of expertise location
and shared task understanding within a team.
dFami | i asrthosé evithmisigh levels of
familiaritya had higher levels of teantognition
than unfamiliar teams However, the favorable
effect of familiarity onteam cognition faded over
time. Later in the projects familiar teams and
unfamiliar teams achieved about the same levels of
team cognition. The analysis indicates that while
familiarity is important in the early stages, teams
can achieve a similar level of team cognition as
time passesThe results also reveal that different
communication methods employed in the teams
had different effects on team cognition. The
number of emails had no effect on team cogion

or team performance. Meetings and phone calls
were associated with both elements of team
cognition (awareness of expertise location and
shared task understanding Similar results have
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been reported in other recent cognition studies,
concluding that faiceto-face communication is the
most helpful communication mode. According to
information richness theory, email is less effective
than phone calls and meetings in that it is the most
limited communication method of the three in
terms of the amount of iformation being
conveyed.Also, modes of team communication
that rely on faceto-face contact, such as meetings,
are more likely to create opportunities for team
members to learn from peripheral participation.
Overall, this suggests that althoughrail may be

a valuable communication tool, software project
teams must recognize that relying too heavily on e
mai | may wul timately
to form team cognition structures, andhus, they
may find it more difficult to perform effectively.
Finally, team cognition evolves over time. The data
analysis concluded significant and positive
coefficients for the time variable. The results
provide evidence that team cognition evolves over
time as team members work together.

To summarize, its apparenthat teams become
collective  through the t eam
coordination of their thoughts and actions. The
enactment of something collective will therefore
ultimately depend on how synchronized the
mental models of the participants are. Models
telling them whatis going on, what the team is
supposed to do, how, when and maybe most
important, why. Beyond that, the function and
quality of the collective will depend on the effort
behind the individual micreactions performing
the actions of the collective. Understaling and
developing the mental models, and different
aspects of them, are therefore critical in the
development and function of teams, which
becomes clear in this selection of research and by
their results.

INDIVIDUALS
COORDINATING
INTELLIGENTSYSTENS

HEEDFUL INTERRELATING

Our final perspetive on collective intelligences
the group as the sum of individual actiongVeick
and Roberts (1993) useché concept of heedful

me mb e

interrelating to explain the necessargffort in
coordination by individuals to make a@mplex
knowledge  systems work in  high-risk
organizations.They also argue that it is variations
in heed that explain the qualityor intelligence, of
the system.This section will therefore start with
somedifferent perspectives on thiguality label of
individual coordination in team work; heedful
interrelating.

In a study from 2004 Cooren demonstrates how
the concept ofheedful interrelatingcan be applied
to explain coordination in ordinary organizations

ordinary work group activities, such as group
meetings. Based on herin-depth analysis of
excerpts from a board meeting in a drug
rehabilitation center, she showshow a group of
managers displays a form of intelligence that
cannot be reduced to the simple su of their
respective contributions. Although this
phenomenon has been illustrateih the context of
pi%h-éeliability organizations, this analysis extends
previous findings by showing thathis form of
collective intelligence can be found more generally
for example in patterns of conversational
behavior.In the study,managers are constructing,
amending and adding a series of textual blocks
that ultimately represent the heedfulness of the
group. Although it can be achievedonly in
interactions, collectie minding isa phenomenon
thatt ranscends the dhere
t his l atter wi t h .t dae
phenomenon Cooren calls translocalization and
that can be called a form of organizational
intelligence. Through the degree of heed, the
process oftranslocalization of knowledgen the
organization is influenced. That is, how the
situations and problematics of the organizaticare
brought into the meeting by connecting
phenomena from other timespaces
(spatiotemporal dimensions) to the tking, there
and then. In this the individual actions turn into a
system with different capabilities due to their
heedful interrelating. From this system a
representation grows that becomes both the basis
for and the result of learning processes.

Kilduff et al. (2000) also relate the process of
integrating knowledge in efficiency organizations
to heedul interrelating. In an experment using
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data from 35 simulated firms run by a total of 159
managers  attending  executive  education
programs, their research tested several hypotheses
concernadl with the relationship between
demographic and cognitive team diversity and firm
performance.The results showed that members of
high-performing teams tended to preserve
multiple interpretations early in the team'slife
cycle, but that they moved toward greater clarity
near the end of the life cycleThese high
performing teams, therefore, exhibited botlear/y
Interpretative  ambiguity and late heedful
Interrelating. An interesting note is that there was
no evidenceof any effect of demographic diversity
on measures of cognitive diversity. The
demographic diversity studied was functional
specialization (e.g., marketing, researchand
development, etg, national origin €.g, French,
German, etc), and age.Regarding cognitive
diversity, the researchers draw on sensemaking
perspective (Weick 1979, 1995) to argue that
cognitive diversity can be either a blessing or a
curse, depading on the specific type ofognition
involved. From asensemaking perspective, the
preservation of multiple interpretations irteams is
critical for registering complex environments.
Weick reasons that for the detailed registering
necessary for successfully coping with a complex,
equivocal environment, the variety with the
organization must match the variety outside it
(Weick, 1979: cf Ashby 1952). Interpretive
ambiguity within the top management team
preserves the requisite variety needed to sense and
regulate the variety facing the organization.
Interpretative amhguity is defined as follows: Lack
of clarity within the team concerning the degree to
which team members share common attributions
concerning, for example, organizational success
and failure. It is important to note here that the
interpretative ambiguity valued by Weick should
be distinguished from disorganization on the one
hand (i.e., teams in which everyone explicitly
disagrees with everyone else) and unanimity or
groupthink on the other (ie., teams in which
everyone agrees with everyone else). Intetative
ambiguity resembles most closely that state of
equivocality in  which both agreement and
disagreement concerning the environment are
simultaneously possible, allowing the same reality
to be perceived by team members in different but
complementary wgs. As Weick (1995) points out,
in organizations characterized by strategic
ambiguity "people are not pressed to articulate
their individual understanding" of causal

connections. Thus, people act effectively together
without the team as a whole ever clayihg how
much interpretative ambiguity exists.Previous
research from asensemaking perspective has
shown that teams can act effectively despite an
absence of shared meanings (Donnellon et, al.
1986) or shared goals (Bourgepi®980).From this
perspectie, efforts to clarify team disagreements
may damage performance. The nal$s of the study
showedthat teams that ended the simulation with
high performance tended to reduce the degree of
ambiguity over the course of the simulation, even
though they tended to start out with high
interpretative ambiguity. Exactly the opposite
pattern was observed for lovperforming teams.
The authors conclude (Kilduff etal.,2000) that e

of the major tasks of management is to maintain
within teams a rich possibility for sensemaking
while at the same time promoting coordinated
work. The cycle of ambiguity and clarity may
represent one dynamic solution to the twin
problems of impoverishedsensemaking on the
one hand and uncoordinated activity on the other.
How can teams fo®r both equivocality and
mutual understanding? The answer from the
present research is to take advantage of the natural
cycle of work: In the beginning let ambiguity
flourish; in the endclarity. Letheedful interrelating
keep the team together

Finally, on the topic of heedful interrelatingFaraj
and Sproull, in a study from 200Q also
demonstrate how knowledge must be coordinated
t hr o uxgehtisegaordination fthat is, the team
me mb er s a cdngexpeitise to hdamrandn
theyargue thatthismu st b e
all teams, knowledge teams must acquire and
manage critical resources to accomplish their
work. The most critical resource for knowledge
teams is expertise, or specialized skills and
knowledge, but the mere presence ofttise on
ateam is insuficient to produce highquality work.
Expertise must be managed and coordinated to
leverage its potential. That ideams must be able
to manage trir skill and knowledge
interdependencies effectively through expertise
coordination, which entails knowing wlere
expertise is located, knowimp where expertise is
needed, ad bringing needed expertise to bear.
Their study investigates the importance of
expertise coordination through a crossectional
investigation of 69 software developmerieams.
The analysis reveals that expertise coordination
shows astrong relationshp to team performance
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that remains significant over and above team input
characteristics, presence of expertiseand
administrative coordination. They propose that for
experiise coordination to be effective, processes
that are distributed, heedful, and emergembust
occur. These processes are distributed because
expertise is dispersed among team members. They
are heedful because overlapping task knowledge
allows flexible and gpportive joint action, and
they are emergenbecause answers or solutions are
not pre-specified but are generated through
interactions. It is not sufficient to recognize where
expertise is located or where it is needed; a team
needs to develop ways by wihi expertise is
promptly brought to bear on the problem. Formal
processes of arranging for expertise acgsach as
contracts for database @ess arenot likely to be
sufficient for complex and interdependent tasks
because they cannot predefine whakind of
expertise is needed.hus, teams need to rely on an
emergent process of informal interactions and
joint problem-solving to bring expertise to bear.

PSYCHOLOGICAL FACTORIN
INDIVIDUAL COORDINATION

Relating to many of thestudies mentionedabove
(Salovey & Mayer, 1990; Gantt & Agazarian, 2004;
Goyal & Akhilesh, 2007) an important factor in
individual coordination should be /individual
emotional intelligence The authors Moore and
Mamiseishivili (2012) investigated the relationship
between emotion& intelligence and group
cohesion by studying 44 undergraduate teams who
were completing semestelong projects in their
business classes. The results showed that there was
a significant positive correlation betweeigroup
overall emotional intelligence andtotal group
cohesiveness. Of the quadrants of emotional
intelligence, awareness of own emotions, and
management of ot her sa
strongest positive correlation with group cohesion.

In her dissertation, Stubbs (2005) examines the
relationship between feam Jeader emotional
intelligence teanrlevel emotionalntelligence and

team performance. She arguédsatat eam | ead
emotional intelligence (EI) will influence the
development of  group-level emotional
intelligence, which was measured by e a ms g
emotionally competent group norms (ECGN).
Secondly, she hypothesized that the presence of

e mightlevels ®OEA.s h o we d

ECGNs would positively influence group
effectiveness. Data were collected from 422
respondents representing 81 teams in a military
organization. Results shovee that team leader
emotional intelligence is significantly related to the
presence of emotionally competent group norms
on the teams they lead, and that emotionally
competent group norms arerelated to team
performance.

Going into the details of the relabnship between
emotional intelligence and collective intelligence,
the Othman et al. (2009) paper look at the
moderating effect of work motivation on the
relationship betweenemotional intelligence (EI)
factors @elf-emotional appraisal ot h eamstien
appraisal regulation of emotion, and use of
emotion) and team role effectivenes3.he basic
question is: Under what conditions of work
motivation do EI factors influence team role
effectiveness and howRnalyses of 167 responses
from service providers antheir superiors revealed
that the interactions between work motivation and
emotional intelligence factor¢SEAand OEA) have
asignificantd f ect on servi ce
effectiveness.SEA is defined as he i ndi
ability both to understandtheir deep emotions and
express these emotions naturally. A sample item is

provi
vi dual

dl have a good sense of why
most of the ti meomebldyA i s de
to perceive and understand the emotions of those

people around them. A samplé t em i s (I al w
know my friendse emotions fr

The effect of SEA on team role effectiveness is
positive for those with low workmotivation while

for the high work motivation group the effect is
initially positive but turns negative at lgh SEA
levels. The effect of OEA on team role effectiveness
is higher for low work motivation grou, and for
both low and high motivation groups the
moderation effect is positive at the low to
moderate levels of OEA but become®egative at

t he

The findings indicate that the effect of BA and
OEA on team role effectiveness issomewhat
moderated by work motivationput the effect are
complex and counterintuitive.The findings imply
thait epsimal team role effectiveness is achieved by
employees with moderate SEA or ability to
understand and expres emotions and high
motivation. The relationships may be explained by
the highly motivated and high SEA employees
being unable to control their emotions and
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therefore risking damag to team unity and
creating tensions Optimal team effectiveness is
achieved when moderate SEA combines with high
motivation. The findings also reveal that
employees with moderate and high OEA work
more effectively as a team (as perceived by their
supervisors) when they havéow positive drive
(feelings of selsatisfaction from doing a good jgb
The reason behind the findings may kbat with
high SEA and OEA, the employees magcome
egocentric individuals too proud of personal
achievement to work effectively with others.
Moderate SEA and OEA ihelp individuals to be
and remainaltruistic. This is consistent with the
concept of optimalityin which El is beneficial at a
certain level but becomes detrimental when it goes
beyond the prescribed level.

It seems like the relabnship between emotional
and task processes is complex. However, a result
that strongly emphasize a general social
sensitivity as a key to collective intelligence is
found in the Woolley et al. (2010) study. Their
experimental approach wagso have groups do
intelligence testsand then look for what factors
have the strongest correlations with high results
Psychologists have repeatedly shown that a single
statistical factos o f t en called
i nt el I3iergeegesc &an the correlations

among p edopramce an anpde variety of the concept ofdve-intentiongis employed as the

cognitive  tasks. However, no one has dependent variable. The findings provided
systematically examined whether a similar kind of empirical evidence supporting the idea that

dcol lective intell i genc e gcognitive, affective ina isocigl factarspj@ntlyoldad pe op | e

In two studies with 699 people working igroups

of two to five, they four converging evidence of a
general collective intelligence factor that explains a
groupes performance on
T hicsactdg wat strongly correlated with the
average or maximum individual ntelligence of
group members. Instead ¢ was significantly
correlated with the average social sensitivity of
group members the equality in distribution of
conversational turntaking, and the proportion of
females in the groupFirst, there was a significant
correlation between c¢ and the average ac
sensitivity of group members, as measured by the
dReading the Mind in the
negatively correlated with the variance in the
number of speaking turns by group members, as
measured by the sociometric badges worn by a
subset of thegroups. In other words, groups where
a few people dominated the conversation were less
collectively intelligent than those with a moreven
distribution of conversational turntaking. Finally,

c was positively and significantly correlated with
the proportion of females in the groupHowever,
this result appears to be largely mediated by social
sensitivity, because (consistent with previous
research) women in the sample scored better on
the social sensitivity measure than men. In a
regression analysis withhie groups for which all
three variables (social sensitivity, speaking turn
variance, and percent female) were available, all
had similar predictive power for c, although only
social sensitivity reached statistical significance.

In their study, Shen, Leeand Cheung (2012, look
at t he c ovavmesatipn, ghich refgrs to
0 n eperseption of the group acting as a unit, in
relation to the adoption and use of instant
messaging.What is interesting in this study, in
relation to collective intelligence, isthat it
addresgsan important area of research that has
the potential to contribute significantly toour
understanding of group adoption and use of
technology in relation to knowledge integration.
Collaboration enabled by different forms of social
computing could greatly uteashthe powers of
collective wisdom and changee way people work
and collaborate. In the current study, the use of
instant messaging in mass collaborationvas
cogogualieed aand investigated as group-
referent intentional sociakction, and accordingly,

to the development of waeantention. One
important feature of weintention is the presence
of collective commitment in joint cooperative

a actiom. dlie group r meentbeys avef cotleatisekys .

committed to performing an action, there will be
publicly existing mutual interdependenpromises
among all the partigpants and the promise
involve putting oneself under an obligation to act
Therefore the participants are socially committed
to each other to perform their parts of the
collective action Another important feature of we
intention is that the joint action opportunities
should be obtained with some nocmero

pEokabiliyg Int teiss $sense, Stee cgnonpd member w a s

believes notmerely that he/she performs his/her
part of the group action,but does sowith some
probability that other members in this group will
perform the activity and achieve the common goal
together. Therefore, wantention can be
considered as oneegs
as a coordinated unit where members in the group

61/ 96

percepti



collectively accept the action and commit COGNITIVE FACTORSIN
themsdves to performing this behawer. Prior INDIVIDUAL COORDINATION

conceptual studies further emphasized that the
beliefs for weintention are purely subjective,

indicating that a member can be the only agent in In a study from 200, Liang argues thathe
the group with weintention. In this regard, we complexity of organizations has increased, but at

intention is often viewed and measured as an the same time, the iteracting agents (employees)

individual 6s subjecti ve hper c Bayabgcome more qualified (thppygh qducation,

group behavie. According to the results of this technology etc.), and leadinggualified individuals
study, anticipated emotions and social identity are IS dramaqcally different .frc.)m.leadln-g gqskllled
the two most important determinants of labor. In this new context, it ishighly significant to
establishingwe-intention. recognize that all human thinking systems and

human organizations are complex adaptive
systems and thatn such systemsorder and
complexity coexist They learn, adaptand evolve
. . with their changing environment|jike the behavior
Jaussi (2003gxamine demographyand personal . . . .

of any biological species in an ecological system.

and social identity related to functional o . . .
. . The intrinsic intelligence of the individuals drives
background t o of fer '”5'ﬁ t's a u .t i ndi vi ual s @
. . the complex and nonlinear evolving dynamiand

performance in crosgunctional teams. They o .

. . . . ; the collective intelligencethey createas groups.
considered both the interaction between identity Liana arques thathe basic essential functions of
and dissimilarity with other team members and the g arg

. ) . . . leadership are to provide a direction, nurture a
interaction between identity and membership in a . . .

: . . culture, and (fultlvate a qo rgani z@ge i onal
t eamess minority or maj or n ai

. e X nin t he
. . . c| |m¥ that every |nd|V|dDuaI is e doweg |tF1 a
relationship between identi.t an n,.i ndi I d.ual
. certain degree of leadershipvalue” and quality.
performance as a crosfnctional team member, L . o
S S . . However,this intrinsic leadership quality in all the
minority/majority membership interacted .
S L . peoplewho assume the role ofollowersis often
significantly with identity, butthe actual degree of o .
ST . suppressed by the structure afrganizations With
dissimilarity did not. Their study showved thatthe . . L
. . . the new evolving environment, where individuals
negative effects of personal identity on
performance & a team membeare when a team

are beter informed and educatedanew advantage
member with a strong personal identity is in a

for any organization is therefore, to elevate,
L . . optimize, and exploit this naturalability. A critical

t eamaes fminorityt Theirregplanation for P P y

this finding is that members of a functional

requirement for leading effectivelyin the new
L . leadershipparadigmis nurturing intense collective
background minority tend to feel discouraged . . P g. g . .
. . . ) . intelligence and mindful and supportive culture in
from engaging in behaviors that will benefit their o .

. the organization. The form of leadership to be
team because they are perceived as weak adopted becomes more dependent on the types of
performers (due to belonging to the minoty) P P yp
regardless of their course of actioilso, the self

activity or problem encoutered, that is, more
. . . . situational dependent. The leadership is highly
serving behaviors of a strong personal identity may . .
. . .o dependent on the charactestics and expectations
be increasedfor functional background minority . . . .
. . . of the interacting agents and the direct links
members who may withhold cooperative behavior . .
. between the intelligence of the leader and the
to serve sekinterest. They also show that social . . . .
. : - intelligence of the followers is &ritical success
identity was positively related to performance
while personal identity and performance were

factor. The leaderfollower gap will diminished

. significantly. Thus, in the new leadship dynamic
negatively related.The authors conclude that
developing social identification should be

of an intelligent organization, the followersnust
. L . be as much a part of the leadership process as
beneficial to individual performancein cross b PP
functional teams.

Also in relation to group identity, Randel and

[CIS

possibleand the way to enhance this development
is to have effective and continuous
communication.

A critical process in sefbrganizng individual
coordination is knowledge identification, or
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expertiise recognition,in groups A study of the
mechanisms for thisis offered by Bunderson
(2003). His paper focuses on the critical role of
team members' status cueas indicators oftheir
task expertise. The proposition is that while
attributions of expertise in work groups will
develop by both specific (i.e., taskelevant) and
diffuse (i.e., social category) status cues, the
strength of this association will belependenton
the type of cue as wkhs on characteristics of the
group context. A multilevel test of these
hypotheses in a sample of setianaged
production teams in a Fortune 100 high
technology firm confirms that the alignment of
intragroup influence with specific status cues is
positively associated with group performance.
Typically, knowledge and expertise are
heterogeneously distributed within work groups
such that some group members will be more expert
in a particular group task than others, given
differences in experience, traininggducation, or
natural ability. Given this heterogeneity, work
groups face the challenge of identifying thignore
expert members and givgreater weight to the
advice, suggestions, and opinions in solving
problems and making decision®Ve need to know
what sorts of cues group members rely on and
under what conditions they might rely on one type
of cue versus another if we are to understand how
expertiseis recognized (or overlooked) in groups
and whether experts will have opportunities to
influence group processesStatus characteristics
theory provides a basic framework for
understanding how members' characteristics
organize interaction in task groups. The theory
begins with the assertion that power and prestige
orders in task groups are driven by the
"performance expectations" thathe individuals
hold for one another That is expectations about
one's own and other group members' ability to
contribute to accomplishingthe task of thegroup.
When individuals with different characteristics
come together m a task group, the status cues
influence the performance expectations they
develop for each other Status characteristics
theory explicitty acknowledges two digct
categories of status cues.(l) Personal
characteristics that provide information about an
individual's competence in relation to a clearly
defined and specifiable task are referred to as
specific status cues2) Personal characteristics
that are believed to provide information about an
individual's general aptitude, which is presumed to
affect his or her competencein a variety of

different tasks, are referred to aglffuse status
cues The study by Bunderson (2003) showed that
specific status cues morestrongly predicted
perceptions ofexpertise in decentralizedionger-
tenured groups, whereas diffuse status cues more
strongly predicted perceptions of expertise in
centralized, shorter-tenured groups. Results
suggested that the relationshipbetween members'
status cues and intragroup inflence in these
groups was mediated by perceived expertise.
Finally, the groups in thesample performed better
when intragroup influence was more closely
aligned with specificstatus cues.

PROCESS AND
ORGANIZATIONAL FACTARS

In a study from 2007Hurley and Allen examined
group behaviorsthat could be connected to
process loss ang@rocess gainln a factor analysis
of 11 different factors they gotthree constructs
The process loss behavios grouped into one
externally orierted (directed outside the group
interaction) and one internally oriented(directed
into the group interaction) construct, where aly
the externaly oriented was negativelyrelated to
performance. The authors analyzed the group
work behaviors of 132gradeschod students to
assess behavioral manifestations of group
processes. Videotapes of students working
together on a mathlearning taskwere coded to
quantify the incidence of micro-behaviors
associated with process loss and process gain. After
a literature revew, the authors developed th
following description of thetwo dimensions of
process losq1) Accountability. Member attention
is preoccupied with the possibility of external
evaluation such that the threat of negative
evaluation, or the preoccupation h a favorable
evaluation from an external evaluator, is likely to
affect effort or contribution. In the group setting, if
there is no information that will be available about
one's work or no accountability or consequence
likely to follow from one's effots, one will likely
loaf, reduce level of effort, or not maka high-
quality contribution to the group product. The
reverse is also true(2) TaskHindering Group
Dynamics.These are disruptions or inadequacies
in the dynamics of group functioning. This dails
difficulties in communication between group
members lack of consensus in approach to the
task disagreements or problems tied to the fair
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distribution of various members' contributions
lack of coherence in the distribution of labotack
of receptivity to certain members' inpytand time
wasted in faulty, unhelpful, or irrelevant input.
This also includes members  working
independently during grouporiented tasks.It is
interesting that the study does not find a
correlation between the taskindering group
dynamics and performance (whereas the
accountability factor is negatively correlated with
performance). It seemgplausible that process loss
behaviors directednto the group interactionhave
a more complex relationship with performance
outcomes than behaviors directedoutside the
group. An exampleof interpretation could be that
awkward trying, as compared with ndtying at all,
might result in a positive relationship with
performance insdar as it involves aertain level of
engagement.

Another essential factor when we look at
individual contributions to collective intelligence
will, of course be /feadershipin a study from 2013,
Lorinkova et al. integrate theories from the
leadership and team development literatures to
resolve ambiguity egarding the relative benefits of
empowering versusdirective leadership in teams
by focusing on their influence on team
development processes over time. Empirical
results based on longitudinal performance data
from 60 teams suggest that teams led by eediive
leader initially outperform those led by an
empowering leader. However, despite lower early
performance, teams led by an empowering leader
experience higher performance improvement over
time because of higher levels of team learning,
coordination, empowerment, and mental model
development. Team leadership research has
concentrated on the leader behaviors that
promote, develop, and maintain team
performance Two distinct approaches
empowering and directive leadershgphave
assumed special importance Empowering
leadership involves sharing power with
subordinates and raising their level of autonomy
and responsibility, and it manifests through
specific  behaviors such as encouraging
subordinates to express opinions and ideas,
promoting collaborative decision-making, and
supporting information sharing and teamwork.
Empowering leadership tends to create
psychological ownership of a task, heightened

efficacy and commitment,and higher levels of
coordination and  collective  information
processing. Directive ladership, on the other
hand, is associated with a leader's positional power
and is characterized by behaviors aimed at actively
structuring subordinates' work through providing
clear directions and expectations regarding
compliance with instructions. Diretive leaders
help followers resolve task and role ambiguity and
provide external monitoring and feedback on their
performance, reducing process loss and allowing
the team to execute decisions more quickly.
Although researchers and the practitioner
oriented literature have advocated empowering
over directive leadership, the empirical evidence
has not fully supported this view, and it is not clear
that empowering leadership isetter for enhancing
team performance. Each style tends to enhance
follower performance because both directive and
empowering leaders are actively attempting to
improve team effectiveness through thoughtful,
planned behaviors. Empowering leadership tends
to benefit interdependent teams by establishing
participative and collaborative norra among
members, encouraging them to contribute ideas,
decide on optimal courses of action, and take
responsibility for team performanceAt team level,
the goal ofempowering leadership is to develop a
team's capacity to perform autonomously
Empowering leadership requires leaders to invest
more trust in their followers by allowing high levels
of discretion and decisiormaking authority to
pass into the followers' handsTogether, these
types of behaviors tend to lead to positive
individual and work-group outcomes across
contexts (e.g., Pearce et al., 2003; YWd98). For
example, Zhang and Bartol (2010) recently
provided evidence that empowering leadership
enhances employee creativity through its effects on
employee psychological empowerment, intrinsic
motivation, and creative process engagement.
Similarly, Ahearne, Mathieu, and Rapp (2005)
found a positive relationship between leader
empowering behaviors and followers' job
performance attributable to increased levels of
selfefficacy and adaptabilitytHHowever, a directive
approach(also calledautocratic leadership style in
Vroom and Jago]1988 "tough leadership styleln
Mcintyre and Salas, 1995ocuses on behaviors
related to giving detailed directions, expecting
subordinates to follow those instructins, and
making decisions with limited subordinate input.
Research suggests thatsuperiors'dlirectivenesg
can make task accomplishment easier for followers
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by providing them with specific, rolerelevant
directions and helping them focus their efforts
toward their individual tasks Kahai et al., 2004).
Also, directive leadership helpsveryoneto be
better aware of his/her own role and the availability
of role resourceseducing ambiguiy about what
each person doesand establishing clear rules for
behavior (e.g., Katzenbach & Smith, 1993). For
example, research has shown that directive
leadership can lead to improved patient care
through the assignment of specific actions for
handling an emergency(Yun et al., 2005) This
contrasts with empowering leadership in which
the higher degree of freedom andistretion
granted to team members allows more potential
paths toward attaining a goal, potentially
decreasing task and roleatity.

Above were examples 6 group behawor and
leadership relating to individual coordination of
teams. Perhaps the most direct behavior of
individuals, relating to their coordination of teams
as systems, iwhat has been callede/f/eadership
That is, individuals leading their own actions in
group work. Boone etal. (2005) discussthis in
relation towhatis called n d i v iniémad/bcssa
of control (LOC). Locus of control is an important
and weltdocumented personalitytrait that refers
to individual differencesin a generalizedbeliefin
internal versus external control of reinforcement
(in the context of a stimulus and respongsePeople
with an internd locus of controlsee themselves as
active agents. They feel that they are masters of
their fates, and they trust in their capacity to
influence the environment. Conversely, those with
an external locus of control e themselves as
relatively passive agents, believing that the events
in their lives are due to uncontrollable force$n
their study, Boone etal. found that groups with
high levels of internal LOC performed better
without a leader f the members shared this
characteristic That is, they had low LOC
heterogeneity Groups with external LOC neeckd

a leader to perform welllnformation acquisition
mediated the relationship with perdrmance
Control perceptions appear to be vergalient in
explaining effective management. Specifically,
research into the relationship between CEI@cus
of control and organizational performance
consistently shows that firms led by CEOs who are
internals perform better than firms headed by
thosewho are externals, both in the short and long

run (Boone, De Brabander & Hellemans, 2000;
Boone, De Brabander, & Van Witteloostuijn, 1996;
Miller & Toulouse, 1986). hterestingfor this study

is that locus of contol has been related in
numerous experiments with cognitive activities
such asattention and alertness, and information
search and assimilationSpecifically, in reviewing
the findings on cognitive capacitis of internals
versus externals internals acquire more
information, make more attempts at acquiring it,
arebetter at retaining it,they areless satisfied with
the amount of information they possess, are better
at utilizing information and devising rules to
processit, and generally pay more attentionot
relevant cuesin the situation. All this provides
support for the validity of the locusof-control
construct as it is indicative of a basic striving of
internalsto engagectivelyin seeking relevant cues
in their environments to determine and make
sen® out of their positions and to guide or adapt
their behavior accordingly. Also, personality
researchmakes it clear that individuals with an
internal locus of control have larger information
processingcapacities than their counterparts with
an external bcus of control (Govindarajan, 1988,
1989), and therefore, they will gather more
information and utilize it better in decision
making. A team consisting predominantly of
internals is therefore, more likely to develop a
collective team-level sense of potey. Such a
team,compared to a team consisting of externals,
will believe that the group can effectively influence
team processes and outcomes, such as the quality
of decisions. The feeling of collective potency will
stimulate such internal teams to colte more
information to increase team effectivenes3he
higher information-processing capacity ofeams
predominantly consisting of internals will
reinforce such intent and efforts.

Another perspective of selfeadership is
discretionary behaviom organizationslt has long
been recognized that organizations desire
employees who engage in cooperative and helpful
behavior that goes beyond formal job
requirements. Organ defined this behavior as
ddiscretionary; not directly or explicitly recognized
by the formal reward system, and that in the
aggregate promotes the effective functioning of the
or gani Oaan, ®W3FgMultiple terms have
been used to describe such behavior (e.g., prosocial
behavior; contextual performance; organizational
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spontareity). Smith, Organ, and Near (1983) and
Bateman and Organ (1983) offered the construct of
organizational citizenship behaviofOCB). OCB
has been linked to a broad set of desirable
outcomes such as job satisfaction, organizational
commitment, leader behaior, job performance
(Podsakoff et al.,, 2000), and group or
organizational effectiveness (e.g., Koys, 2001,
Podsakoff, Ahearne, & MacKenzie, 1997). In all,
the results of this growing literature seem to
support Organaeags
promotes the functioning of organizations.
Although this body of work is expansive, most
research has examined OCB as a purely individual
level phenomenon within work organizations
(Podsakoff et al., 2000). However, most constructs
relevant to organizational behaer are inherently
multilevel. In an article Bommer and Dierdorff
(2007) explore multilevel relationships between
group-level OCB,individual-level OCB, and work
performance. Their hypothesis is that groufevel
OCB moderates the relationship between
individual-level OCB and job performance. Results
based on 100 work groups in a manufacturing firm
indicate that grouplevel OCB significantly
moderated the relationship between individual
level OCB and job performancéVhen comparing
contexts in which grouplevel OCB was rare with
those in which it was prevalent, they found that
high individuallevel OCB yielded greater
significant increases in job performance ratings
when grouplevel OCB was rareThat is under
conditions of strong grouplevel OCB, an
individu al 8 s di spl ay of
distinctive and contribute less to ratings of job
performance Because groupevel OCB involves
the behavior of an entire work groupit is very
likely to foster what Ehrhart and Naumann (2004)
described as groupe v e |
the value of a personegs
her job performance is greater when performed in
the context of rarity rather than prevalenc&hese
findings strongly highlight how context serves as
an influential backdaop to work behavior and how
milieu often changes the magnitude of well
establshed relationships

original

oCB

d O C But singply,ms .

STIMULATION OF INDIMDUAL
COORDINATION

As a general introduction to this section, | will use

a metaanalysis by Salas et al. (2008) conducted to

answer the que st Daes :Teang Training
Improve Team Per f oDispaatec effécy
sizes across primary
to determine the true strength of the relationships
betyegr, fean {raing teghiioyes ang ctgam
outcomes. Several metanalytic integations were
conducted to examine this relationship.
Speci ®&c adsdssed thetrahatvg effectiveness
of interventions on team cognitive, affective,
process, and performance outcomes. Training
content, team membership stability, and team size
were inwestigated as potential moderators of the
relationship between team training and outcomes.
In total, their database consisted of 93 effect sizes
representing 2,650 teamsThe results suggested
that moderate, positive relationships exist between
team training interventions and each of the
outcome types. The x&ndi
indicated that training content, team membership
stability, and team size magtate the effectiveness
of the interventions. Their conclusion was that
team training interventiors areviable approacks
organizations can take in order to enhance team
outcomes. They are useful for improving cognitive
outcomes, affective  outcomes, teamwork
processes, and performance outcomes.

Looking at the Cooren(2004)analysis, & sawan
ekténsioh df Wéidk %and Rdbertd G993koficept
collective mind (collective intelligence found in
patterns of behavior) into conversationghat is,
peopleverballytrying to offer solutions and make
decisions collectively. As we sawsoproducing,
gamend/ng and completing utterancesamounts to
Ccbnltribufing o2 ot sbifidnd dndl SftSatiohs®
collectively constructed by the board meeting. In
other words, a form of collective intelligence can
be identified in the board meeting to the extent
t hat t he
construction of these joint situations and
solutions to which the verbal interactions are
supposed to be subordinated. Hence, the act of
knowingis here notreduced to a mental process
an individual but is described as a communicei
process between participantsEven if such a
communicative process in a meetings locally
produced (or situated) what Cooren calls
translocalizationshows that the board meeting is
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in fact, a place in which several ptons of the
organizationarerepresented, made presenby the
members, in their process of translocalization
Cooren discusssthis as an area in whicko-called
dhi-egfhf i ci ency
mo r e d organizagohsl r organizations to
become more reliable Hte translocalization is a key
in locally (for examplea meeting re-presenting
collectively what is happening in the organizations
and their environment. This would in most
organizations imply ashift from focusng on
decisionmaking (as the objective of metings)to
sensemaking. Once the situation makesense
that is, once the decisional premises have been
collectively established and acknowledged,
decisions follow and appear relatively obvious.
Although this does not mean that what appears to
make sensalways gives the key to sound decisipns
focusing on collective seesmaking will highlight
the process by which (wnag or right) decisions are
made.

The general result of the Moore and Mamiseisvhili
(2012) study is support for emotional intelligence
(El) beingrelated to group cohesiorlhe results of
the study signal the importance of awareness of
own emotions in relation to cohesion. Awareness
of own emotions is the ability of an individual to
know his or her feelings in thenoment, and having
the ability to reflect, discuss, and disclose those to
others. Wolff, Pescosolido, and Druskat (2002)
found that individuals with high awareness of
emotions communicate more effectively in teams
and have less intense emotional reactions. Helping
employees and margers become more sedware

of their strengths, weaknesses, and their emotions
should be an important priority in organizations.
Collaborativelearning should allow individuad to
provide feedback and become more selivare.
The results of the study also upport the
hypothesis that a team with higher overall El is
significantly more cohesive than groups with lower
overall EI. Although the groups with higher
maximum EI scores were more cohesive than the
groups with lower maximum EI scoreghe authors
arguethat the relationship between minimum El
scores and group cohesion is more meaningful.
Theyfound that groups that included an individual
with lower minimum scores of total El were
significantly less cohesive than groups that
contained members with higheminimum scores
of El. This could be explained by ¢&theory of

emotional contagion(Barsade, 2002). The idea is
that emotions or moods can becontagious.

Although many cliché exist about teams being
only as strong as their weakest member is, this

organi zat i ostudygswpports ethg cldino thab & weaknmember

cannot be
cohesion.

ignored when exploring EI and

The Stubbs (2005) dissertation also suppottse
idea of working with development of emotional
intelligence in organizations. Stubbs suggsst
primarily the development of emotionally
competent managers Her research shows that
individual (leader) El affects team performance
through the development of emotionally
competent group norms. Considering these
findings, corporations should actively try to
develop the emotional ntelligence of their
managers and leaders. This coubé accomplished
through multiple modalities including for
example 360-degree feedback and executive
coaching, along with employing leaders with
developed emotional competenceAccording to
Stubbs, bcus should beon the establishment of
organizational leaders to foster an emotionally
competent environment  throughout the
organization. If the president of an organization
were emotionally competent that would develop
emotionally competent group norms orthe team
of executive managers. In turn, each individual on
the executivemanagement team would influence
the development of ECGNgmotional competent
group norms)on the teams they leadThis cycle
would  continue through a hierarchical
organization, acceding to Stubbs

Hess and Bagicalup (201%)ate thatlittle research
has been contributedon how the behaviors
associated with emotional intelligence may be
practically applied to enhance both individual and
group decisionmaking. The purpose of their aper

is therefore to /dentify practical approachesor
applying emotional intelligence in the decision
making process The acknowledgment of
individual emotions is critical in determining not
only the motivations behind decisions but also the
impact of those decisions on otherdecision
makers who understand the emotions of others
may utilize that perceptivity to head ofpotential
negative outcomes by addressing those emotional
issues in advance of the decision. Likewise,
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decisionmakers who perceive and understand
their emotions will be much more effective in
managing thoseemotions in the decisioamaking

process. The emadional

intelligence skills in

decisionrmakingmay be categorized as thoseore
related to the individual ¢elfawareness and self
managemeny}, and those more attributable to the

i n

others (social

interaction with
and legionship

di v irdatiesip sand
awareness

management. Applying the skills of seHawareness

and

selfmanagement to decisioimaking

situations is a process that can be learned. The

following questions and observations can serve as

a practical guide for individuals and organizational
leaders in decisioamaking circumstances From
Hess and Bagicalup, 2011

1)

2)

3)

Are decisionmakers aware of their decision
making skills and styled8 there a tendency to
reach ®xr st for t he
decision circumstance, or conversely, to reach
for the rational analysis components?
Emotionally intelligent decisionmakers will
make an honest selissessment of skills and
styles, noting the differences in their behaviors
and abilities as compared to others.

Would others describe decisionmakers as
inclusive or exclusive in decisiemaking
processes?The leadership and decision
making styles as described by Vroom and
Yetton (1973) are useful here. The authors
described a range of behaviors beginning with
the pure autocratic style, to partial inclush
and pure delegation. Whiledecisionmakers
may view themselves as more democratic or
participatory, the more critical aspect is the
perception of others. While it may not be
appropriate to be inclusive in every decision,
the emotional intelligence fundbn suggests it
is important to communicate to others when
and why inclusive or exclusive methodologies
are utilized.

Are decisionmakers conxdent
decisionrmaking skills Fear makes individuals
secondguess themselves and abandon
support for efforts that have gone even slightly
off track. Emotionally intelligent decision
makers mu st exude
decisionmaking style. Being seliware also
implies acknowledging b e 8 s
having t he conxdence
strengths of others in decisiomaking. SeH
awareness also includes the skill of recognizing

4)

5)

emot i

6)

7

8)

t he i of
others.
Are decisionmakers merely focused on their
intereds or are they truly interested in
achieving the best decision results?
Emotionally intelligent decisionmakers are
characterized by their ability to suppress their
desires and interests for the common good.
Are decisionrmakers overly focused on the
desie for a speedy resultBazerman and
Malhorta (2006) noted that time pressures
often leaddecisionmakers to bad judgments.
Patience is pivotal in achieving the desired
decision outcome.
How can a decisiormaking process be
utilized to build trust, not only for
decisionmakers but also among all the
appropriate constituents? Mayer and
Caruso (2002) noted that leaders high in
0 eidtiona? InteifEnLet Wil il soctal
fabric within an organization, as well as
between the organization and those it
serves. Intepreted in thedecisionmaking
environment, this social fabric is best
described as furthering and honoring the
culture of the organization.Accordingly,
emotionally intelligent decisions are those
that are grounded in the culture of the
organization.
Are decisionmakers willing to adapt to new
decisiornrmaking processes rather than relying
on the entrenched processes of the past?
When the need for a new decisiemaking
process arises, those who can selnage and
correct course earn the trust of those inleed
in the process. The honest acknowledgment of
a need to break with the practices of the past
is critical to buil di
developing the relationships necessary to
affect a positive decision result (Huy, 1999).
Are decisionmakers willing to quickly admit
to and correct misjudgmentsThe ability to
oﬁeﬁyeaﬁrﬁit to mistakes is important to both
selfmanagement and relationship
management. Mistakes make emotionally
intelligent human beings stronger and give
them the opportunity to connect with ahers

mpact oneags

con#den g @onedyhnd Hulifty

Are decisionmakers willing to delegate

weaknesseg &0 faking authority appropriately?

U Orandefibbuth &iti'séhfidt (f9§8?developed a

continuum of control and decisioamaking
shared between leaders and followers. At all
points on their continuum, both the leader
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and the followers have some control. The
amount of control each party has depends on
the amount that the followersanassume. The

leader begins with most of the control over
decisionmaking and gradually passes this
over to the followers, as they develop their
capability,commitment, and maturity.

9) Are decisionmakers willing to accept the
consequences of having delegdter shared
the decisionmaking authority? When
decisionmaking is delegatecand things go
wrong, the true test of emotional intelligence
arises. The emotional intelligence skill applied
here is for both the person delegating the
decision and the decisionmaker to
acknowledge and learn from the mistake.
Additionally, emotionally intelligentdecision
makers share credit for good decisions and
accept responsibility for bad decisions even
though they may not have agreed with the
decision.

In assessing and deloping social awareness and
relationship management skillsgecisionmakers
might consider the following questions and
practical observations to enhare decisioamaking
(according to Hess and Bagicalup, 2011

1) What individuals, groupsor constituents wil
be most affected by the decision3ocial
awareness implies decisionmakers have
adequately contemplated the impact and

consequences of a decision before it is made.

This emotional intelligence skill requires
decisionmakers to play out scenarios of
decisions to determine both their shortand
long-term consequences and effects (Huy,
1999).

2) How should those impacted by the decision be
involved in the decisioamaking process?
Those impacted by a decision will perceive the
change more positively if they arinvolved in
the decisionmaking process. This
involvement may range from active
participation in the contemplation of decision
options to commenting before a decision is
xnalized.

3) What decisionrmaking processes are most
appropriate  given the culture of the
organization?Being socially aware requires
decisionmakers to assess the culture of the
organization to determine appropriate
actions. For example, if the culture of the

4)

5)

6)

7)

organization is team oriented and
participatory in nature, it would be important
to design decisiormaking  processes
consistent with that culture.

How will the decision and decisiormaking
process be viewed in retrospecEPnotionally
intelligent decisionmaking requires looking
forward and backward simultaneously.
Viewing actions froma historical perspective
enablesdecisionrmakers to assess the impact
of current decisions through the eyes of
constituents. Reliving past decisions through
the lens of their impact also assists emotionally
intelligent decisionrmakers in playing out the
future of currenty contemplated actions.

Are decisions viewed as a means of developing
or furthering relationships with those with
whom decisionrmakers work? Relationships
are based on communication and trust, and
emotionally intelligent individuals viewevery
decisionmaking  circumstance as an
opportunity to develop or improve the
relationship with others.

How do decisionrmakers communicate with
others engaged in the decisiemaking
process? This aspect of relationship
management requires a regular and consistent
method of communication that reinforces the
role of each person in the decisiemaking
process. When a decision has been delegated
it remains critical to support that delegation in
all communications.

What are the decisionrmakerss attributes in
managi ng Emaion&Rinelligénce is
exhibited in conka ct
understand the position and feelings of the
other person (Mayer and Caruso, 2002). Thus
i n circumstances of
intelligent decisionmakers listen more than
they speak and seek opportunities to learn the
opinions of others. Being direct about
conti cting views is i
honesty, and exhibiting compassion in
moments of tension develops the trust
necessary to foster lonterm relationships.
Also, the emotionally intelligent response in
moments of conkhi ct re

of oneds own emotions.

selfcontrol only if one understand the origins
of experienced emotions. Emotionally
intelligent decisionmakers manage volatility
by expressing compassion while exhibiting
and furthering the culture of the organization
in the decisiormaking process (Huy, 1999).
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In their study of social identity and functional
backgroundthe Randell and Jaussi (2003) findings
imply that promoting functional backgroundand
social identification in a crosgunctional team can
be beneficial for encouraging individuals to
perform more effectively as team mebers.
Recogntion of the functional backgromds of
outstanding team members should achieve
individual-level performance gains when social
identification (as measured hereas feeling
successful when functionally similar others attain
goals) is strong. Furthermore, the research
suggests that managers who seek to avoid the
negative performanceimplications of a team
me mber 8 s st identitygshopléconsiden a |
whether the individual is in the functional
background minority or not. The negative effects
of personal identity on performance as a team
member become stronger when a team member
wi t h a strong personal
functional minority. To avoid the low-
performance outcomes associated withthis,
managers should not only consideminority
membership but also make efforts to assess their
functional personal identitiedbefore placing them
on a team. If faced with an individual with a strong
functional personal identity who will be in the
minority, managers could consider adding
membersto the team from similar functions so
that the focal individual will no longer be in the
functional minority. Alternatively, managers could
consider not assigning individuals with strong
functional personal identities to teams in which
their functional backgrourd would be in the
minority.

In the Bunderson (2003) stud the performance
results are consistent with knowledgeprocessing
or group-learning model of group effectiveness. In
this "emerging conceptualization of groups"
(Hinsz, Tindale, and Vollrath, 198), group
processes that facilitate the optimal utilization of
members' expertise, knowledge, or information are
highlighted as critical for effective group
functioning, particularly in groups that solve
problems or make decisions. The present study
elaborates this view of group effectiveness by
focusing on the role of members' status cues as
expertise signals, by demonstrating the importance
of group context in facilitating or impeding
expertise recognition and utilization, and by

demonstrating that reliate on more diagnostic
cues is associated with group effectiveness. It is
important to note, however, that recognized
expertise was not the only path to influence in
these groups. An individual's formal role
assignment as a coordinator also significantly
predicted intragroup influence, and the
relationship between formal role assignment and
intragroup influence was not mediated by
perceived expertise. The results of this study
therefore, support two routes to influence in task
groups: (1) influence throughecognized expertise
signaled by one's specific and diffuse status cues
and (2) influence through legitimate authority
signaled by one's formal role assignment. The
findings from this research suggest thair groups

in which individuals have a shared iatest in
accanplishing clearly defined tasksit is in the
interest of each member that all other members
grant deference (i.e., are prepared to follow
him/her) based on expectations for task
'p&fgrﬂa%detréﬁher 'than on Mhnotfler ctritgrf%rme s
Therefore, strong norms emerge that make
expertise the legitimate basis for influence and that
delegitimize (and sanction) those who would seek
dominance or influence independent of expertise
claims. This is not to suggest that members of such
groups will shun political maeuvering and
dominance moves but, rather, that these political
behaviors will tend to be framed in terms of
expertise claims and expertise signals (i.e., specific
and diffuse status cues) rather than around naked
dominance plays.

In their study, Lorinkovaet al. (2013) compare two
distinctive leadership styles: empowering and
directive. Doing so provides insight into both when
and why leadership approaches are most effective
in teams and contributes to debate as to the limits
and benefits of empowerment. @ceptually, their
findings confirm the existing notion about the
positive influence of empowering leadership found
in the literature for individual performance and
long-standing top management teams and extend
them to action and project teams that undergo
team development before reaching their full
potential. However, by demonstrating that
empowering leadership comes at an initial
performance cost, they highlight an important
boundary condition to empowering styles that may
help explain some of the inconsient or weaker
effects on performance described in the literature.
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They also extend the empowering leadership
literature to consider the critical role of team
developmental phases, demonstrating that the
influence of leadership manifests directly through
emergent team processes and states. Empowering
leaders encourage team members to engage in role
exchanges and collective investigation in the early
role compilation phase of development, in which
they learn abouttheir task environment and each
ot h areas sf expertise to develop team mental
models of how to integrate their efforts, gain
collective efficacy and commitment through
psychological empowerment, and foster routines
to coordinate their behaviors. This time
consuming process puts them at a perfomnce
disadvantage compared to teams with directive
leaders (who immediately focus on task
performance) that rely on their leaders to provide
explicit within-team coordination. However,
empowered teams eventually overtakeams with
directive leaders aghe former enter the team
compilation phase of development and adaptation
in which teams increasingly rely on their
routinized processes and shared cognitions to
coordinate their efforts and knowledgemoothly
and continuously improve their performance. The
current conceptualization of follower readiness
tends to focus on the maturity, commitment, and
skill level of individual followers but taneglect the
critical team processes and emergentates that
allow empowering leadership to be effectia the
team level. Teams with diverse expertisand
working interdependently on complex tasks
require an investment in time and leader support
to develop the behavioral processes, such as
learning and coordination, as well as the shared
cognitive understanding to peform and adapt
effectively This investment, made through the
empowerment of team members during role
compilation, takeslonger to pay off but is critical
for such teams'long-term success. However,
because directivdeaders limit the emergence of
these sates and processethese results also raise
guestions about thecentral tenet d situational
leadership theory that teams with an initial
directive leader will eventualljbecome ready for
that leader to switch to ammpowering styleSome
managerial implcations of this could be that for
teams with shortterm or emergent engagements
and teams facing emergency situations (e.g.,
surgical, police, military, and flight teams), a
directive style may be most appropriate, as teams
must be able to perfornimmediatelyat a high level
and cannot afford the performance delays and

learning errors associated with empowered teams.
However, when teams have an extended timeline,
as do project or software development teams, or
must be able to adapt to complex and changing
environments over time, an initial and continuing
empowering leadership style may be most
appropriate, as it encourages the development of
shared cognitive structures, routines for learning
and coordination, and feelings of collective
competence and commitrant during the role-
compilation phase that set the stage for higher
long-term performance. However, it is important
that managers do not misinterpret these findings
to conclude that a directive leadership style is
beneficial early, but that one should swit to an
empowering $yle asthe team progress to the
team-compilation  phase of deelopment.
Although there may l& some advantage to
employing a combination of the two leadership
approaches, our results suggest that the benefits of
empowering leadership in teams tended to
manifest because team members initially engaged
in role identification and learning processes dug
the role-compilation phase. Empowered teams,
therefore, may not be able to reap the benefits of
improved performance over time without first
suffering the initial performance delays.

The Boone etal. (2005) study of locusf-control
research points® some interesting conclusions on
teams and leadership. First, the walbcumented
fact that internal individuals are better at
information processing than external individuals
appears to be true at the group level of analysis as
well. Specifically, addingnternals to a teamis

i kely to increase
processing capacity, resulting in more information
acquisition behavior and, thus, better team
performance. Second, the findings show that a
leader might serve as a substitute for the relagly
low information-processing capacity of an external
team. External teams clearly gain effectiveness
from having leaders. These findings have
interesting implications for managerial practice
because they suggest the importance of fitting
group processes and structures with the
personality distribution within a team 7here does
not seem to be a best way to structure a redbm
locus of control, it is important tocreate within-
group settings that naturally fitvith the needs and
capacities associated with the deeplevel
characteristics of team members. Whemembers
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have an internal locus of control, setfrganization

is likely to lead to superior team performancé,
however, most members have an external locus of
control, appointing a leader to guide tea
members seems to be very important. Thus, an
important road to improved team effectiveness
might be the design of what could be called
d n at uteam | cgnfigurationg natural in the
sense thatexternals like to work in structured
situations with leadership while internals prefer
uncertainty and individual agency.

Finally, with his paper Leadership for collective
thinking in the workplace Martin Ringer (2007)
intends to raise awareness in organizations of the
ubiquitous nature of thinking in teams and
informal groups and provide the reader with
conceptual tools for understanding the subtle

dynami cs -l efvedt ge #lehwamskto n g .

offer some practical suggestienon how to
increase the quality of collective thinking in
workplaces. It is proposed that many essential
influences on collective thinking exist outside the
usual limits of awarenessthat is, they occur as
unconscious processasand, therefore,
developing powerful collective thinking requires
that attention is paid to symbolic, nonrational,
and intuitive patterns in teams and organizations.
The article springs from a belief that in many
organizations there is considerable room for
improvement in the way tlat we utilize the
intelligence of the team or group that is the
potenti a | for d c o l. Igihe mairv e
purpose of thinking together in organizations is to
enable coordinated action that contribute® the
organizationgs
there seemso be a relatively widespread blindness
toward the importance ofhigh-quality collective
thinking for businesses. We value intelligent
individuals but seem to lack ways of understanding
and working with thinking in the teamasa-whole
(Albrecht, 2003; Bohm, 1996; Isaacs, 1999). The
size and complexity of most organizations mean
that the knowledge required to run an effective
enterprise is too great to be held in one brain.
Hence, effective business leadership and
management requires the poalg of knowledge
and
collaborative thinking is needed to distribute the
knowledge in an organization and subsequentty
work with that knowledge to transform it into
effective business understanding and deicins.

a cHoweway, i n g

Four principles at help to provide practical
guidance to leaders for building the quality of
collective thinking in organizations. They are as
follows:

1) Collective thinking in organizations needs to
be focused through a shared understanding
that the team will work toward an agreed
purpose. Facilitating this focus is a key
leadership role.

2) Everyindividual needs to be able to manage
his or her emotional and psychological world
adequately to retain access to his/her
communicational, relational and work skills
that enable that person to think together with
others in the team.Team leadersespecially
need to retain theiremotional equilibrium to
be effective in their leadership role.

3) Relationships as well as groupsprovide a
dt hi nki ng d sg the eggality aof
relationship has a direct impact on the quality
of d t Hagethleri gFgrthermore, the
quality of mood, tone and expectation in any
group or teamhas a significant impact on the
quality of thinking together in that team.

4) The respongbility for building and
maintaining a thinking space in the team
needs to be shared by members of the team
and not left to the formal leader ofacilitator.

Ringer emphasies the role of the individual in
sharing the
Shace ”glgqled'n which_all individuabk (employees)
needs to manage his or her emotional and
psychological worldadequatelyRinger also points
oyt St heuri SpSsUs  t hat we |
collective thinking processes and their quality.
Until such instruments are availabl@ée compiles a
list of indicatorsof poor quality collective thinking
(from Ringer, 2007)

1) The atmosphere of a team does not feel safe
enough for most participants to think and
speak freely, seven thoughindividual team
members may be thinking exceptionally useful
thoughts, these ideas are not made available to
the rest of the team.

2) Patterns of assumptionsporms, and beliefs

gt hi nki vagouspeopld. Effscdve f r o M prevalent in the culture of the organization

prevent some topics from being addressed,
questioned, or introduced into the
conversation, but nobody is consciously aware
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3)

4)

5)

6)

that these patterns exist in the team or
organization.

The leader of a team attempts to create open
debate in a team but inadvertently signals
through his/her actions over time that therés
not really space for ideas that are too different
from his/hers. Often the team leader is not
aware that this is what he/she is doing and so
it is very difficult for team members to address
t he probl em. Il nstead
t hrough t hrdlentlettearn leaslay
keep believing that he/she is facilitating a great
collaborative conversation.

A team unknowingly becomes locked into a
type of thinking that is not the most useful for
the situation. For example, convergent
thinking is required fordecisionmaking. That

is, when an adequate number of options have
already been identified, the number of ideas
needs to be reduced to the one that is finally
chosen. On the other handivergent thinking

is required when a team is seeking to be
creative n the search for more options. Teams
seldom specify what kind of thinking they
need to be conducting. This lack of clarity can
lead to confusion andiow-quality collective
thinking.

One or more team members consistently act
in ways that create a team atnsphere in
which collective thinking is almost impossible.
Persistent patterns of many different types of
behavior in a team can lead ®loss of quality

7) Feelings are discounted or ove&mphasized

There is now ample research showing that
thinking is integated with feeling and that
complete denial of feelings diminishes the

quality of thinking. In any teammuch activity
occurs at an intuitve leves resulting in
feelings, flashes of intuitionand halfthought

thoughts, but if no team member gives voice
to any of this material there is a failure to
t daness time molmess sf thig gotiective non
rational effort. On the other hand, being
swampedby strong feelings can also drown
out thinking. That is, if a team focuses

excessively on the feelings associateithwa

topic, the thinking can be lost. To help build a
climate in a team where thinking and feeling

are balanced and integrated, the teamatier
needs to be emotionally

competent.

Participants will look to the team leader to

signal dwhat

i s balarkKeg
between thinking and feelingand if the team

leader is not aware of the unbalanced nature of

a conversation, it can be difficultor team
members to break the pattern themselves.

8) Curiosity is absent and even replaced by blame
and attack. That is, team members show no
real interest in the impact that they themselves
are having on the interaction and instead

blame others for anythingthat goes wrong

The way in which a team leader discourages
blaming behavior and encourages curiosity

has a major impacton how the team as a

of t he dt h idfx&miplesgincledp a c e whole, moves between being curious or
hostility, vanity, boasting aboutoneself, being blaming.
constantydhurtg by what ot MWe Canversaions are driwen bygime restraints so

dogmatic, being opinionated/strident, and
guestioning everything.

Teamlevel awareness is very low. Individual
team members will have onen-one
conversations in the team without being aware
that everything they say and dim the context

of the team affects the whole team. In the
normal functioning of a team all team
members witness all interactions between
others and use that interaction as information
to predict how they themselves will fare when
they actively participag¢. Also, team leaders
usually underestimatethe psychological and
emotional power of what they say and do. In
generalteam membersotice a team leades s
everymoveand t hese ddat ag
influence on dhow we
h e r3 ¢hgt is,team culture.

that
conversations is

the criterion for
that

the success of
they have been

df i n.i @hib eesllts in forcing closure and

curtailing potentially useful

input.

Furthermore, the anxiety that is generated by
being hurried along diminishes the quality of

the thinking that doesoccur.

Ringer also discussthe appearance of a team that

is effectively thinki

ng

obtain cues through observation that indicate

when the quality of collective thinking is high.

i1 Participants will probably seem to be actirap

h a f esomethipgo Wwteresting, | challenging or

d oengaging ismggisg onar o u n d
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It will appear as though most people present
have a positive expectation that it is useful to
take part in the discussion.

Team members will vary over time in the
degree to which they aractively involved, but
on average there will be a purposeful sense of
industry about the team (Bion, 1961).

Conversations will probably occur in intense

bursts, sometimes interspersed with silences
that may feel full and rich because participants
will be immersed in intensive thinking about

the topic under discussion.

The conversation will not always seem to be
logical in that it may weave around the main
topic of discussion, but most of these apparent
diversions will end up adding something to the
overall exploration.

There are likely to be disagreements as team
members assert their opinions strongly and
evenpassionately.

As time progresses, coherent patterns will
start to emerge in the conversation, and some
of these patterns may even evolve into
decisions, commitment to action, or an
agreement that there is emerging
understanding in the team about something
that has previously eluded understanding.

If we could look a little deeper and see what is
going on in peopl eags
might find out that most people present
perceive the team to have a shared
understanding of what is being discussed and
why.

They will have a positive expectation that what
they say will at leadbe held in mind by others
present and will be given some consideration,
even if their ideas are eventually discarded.

They will be reasonably confident that they
will not be persamally attacked.

They will be largely curious about what others
say and wil |l be
that is, let their minds free up and go in
unexpected directions that are not necessarily
logically related to the topic under discussion,
although they will still hold in mind the
intention of the discussion.

They will also be curious about what is going
on for themselves. For example, at timesach

person in the group will reflect (usually
silently) on what is going on in his or her
internal world. That is, participants will at
times quietly reflect on how engaged, how
excited, how fearful they are. Ofterthey will
take the next step in the chain of curiosity
which is to ask themselves questiorssich as
d Wh at is it about me
feeling, and doing what | am right now in this
gr ou praygs, X993; Isaacs, 1999; Schon,
1983

t hat

The kind of curiosity that keeps a thinking space in
good shape is two directional: Participants are
curious about what is going on in the groapthat
0 ud war ds gandat thd sanseitiineythey
will be curious about what is going on in or with
themselves and their own functionirg that is
dinwardg curiosity. Effecti v
sound, look and feel different depending on the
nature ofthe topic, organizational culture, setting
and level of urgencytherefore,it is not possible to
describe any one ideal way of thinking together.
What is more, a group that is thinkingogether
effectively is likely to experience quite wide swings
in the feeling and interactions in the group.
Effective thinking in groups and teams becomes
evident in patterns of interaction that need to be
observed over time, rather than being evident in
any one dsnapshotg of team i

howesatl guestiom tht weéy reedrta ask, whey we are

assessing the effectiveness of the thinking in a
team| e v el di scussion is
meeting/interaction, how well is this group of
people making use of the intellectual resources and
knowledge thatexistinths t eam?g ( Ri nger,

dgdOver

Ringer ends his paper with some practical
suggestiongor leaders. According to himthere is
no magic wand to create effective collective
thinking. Otherwise it would alreadybe welland
widely  known throughout the business

prepar AMMENGY. Hg%’ﬁ"ez{';}hise Wio @ Prepgreddos .

work on their skills and knowledge can do some
things to improve their ability to lead teams to be
more effective with collective thinking.

1) Base your leadership and facilitation on a
coherent and operational conceptual model of
effective collective thinking. That is, learn the
science and psychology of teatavel thinking
to give yourself tools for thinking about,
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2)

3)

4)

5)

6)

talking about, and working wth this
phenomenon.

Understand that teamlevel thinking occurs in
addition to high-quality individual thinking.
Collective thinking is gphenomenondifferent
from but related to individual thinking; it
follows different rules and requires some
additional understandings.

Teach yourself to pay attention to the teamas

a whole and not just to individuals or
relationships in the team.

Build on your intuitive functioning and your
awareness of subtleties in human interaction
and teamasawhole interactions. Bol
feelings and unconscious processes have a
huge impact on collective thinking and
therefore,understanding the hidden dynamics
of teams is a preequisite to working better
with team-level thinking.

Improve your familiarity with your internal
world and habitual patterns of perceiving,
believing and behaving.Being familiar with
your own responses to the world improves
your chances of noticing and making sense of
what is goingon around you.

Build an organizationwide that is prepared to
address the qudaly of collective thinking.
Once it can be spoken about it is possible to
deal with many patterns of interaction that
reduce thequality of teamlevel thinking.
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KN OWLEDG E GAPS AND :i;ssc;r:é?gg\r/);ttgthe individuals as well as in many
NEED OF FUTURE
RESEARCH Secondonly individuals can add the coordination

of seltorganization. From an intelligene

If nothing else, this literature review has confirmed perspective prganizationsof todayhave toomuch

that we will become more dependent on how we focusand reliance d central control (governnent

integrate our knowledge.The underlying force through structure). This isof coursearesult of the

driving the development is the increasing dgnachineparadigng, t hat according to
knowledge bae, which leads to increased been dominating our reasoningin relation to

complexity, which in turn leads to organizations organizations for the last 200 yearslowever, if

becoming more dependent on the logic of there is one thing this report can conclude, it is that

integrating brains rather than muscles. collective intelligence at micresydem level is a

complex phenomenonin which a// the involved
individuals will have influenceon the dynamicsof
RESEARCH ON DISCRETUNARY the process andhenceg the outcome or results
Both practice and theorytell us that a single
BEHAVIOR individual can hold unproportioned positive or
o ) ] negative influence in a groupas well as in
Collective intelligence could be called just that, the organizations and it is estimated that about-8%

integration of individual brainsor intelligence. In of the employee do about 2635% of the value
this study, we focus on this process at what we call adding coordination of organizations (Cross,
the micro-system levelthat is the process between Rebele & Grant, 2016) Inteligence in

identifiable |nd|V|duaIs.|n a s_pec.mc S|tggt|on organizations will ultimately be a process of self
However, the key role in organizations striving organization, or discretionary coordination, since
develop collectiventelligence will be played by the intelligent acts dymsamic t b e D

individuals, the employes, rather than the micre environment. They can be prepared, so this is not

systems or the organizations. There aré twWo (5 take away the importance of structures and

reasons for his. plans, but the final adjustmenteind adgtions of
actions in relation to reality must be executed in
situ, in micro-systems. mdividual behavior, like

First only individuals can govern the social OCBor discretionary behaviorhasbeen neglected
processes of the micrsystems. Tie advantageof in favor of studies of leaders and their behavior
the micro-system perspective and one of the (Grint, 2005) but as this report shows,
overal findings of this report is thatit shows how establishment of highly intelligent groups seems to
dependent he processof cognitive coordination is be mainly a local phenomenorand challenge. It is
of its parallel social process.lt is not possibleto the result ofa number of different factors, of which
talk about di nt egatmitrd- on eordanizktions sntl leadiegsecontrainly a few.From
system level without having to consider its this perspective much-needed research euld
dependenceof social interaction, and to the extent address how organizations can support the
it is possible to talk abdewlbpmdnedl eniployedwiso are focaly skilfss pr oces
that control will be governed by the individuals, in contributing to collective intelligencelf 3-5% of
not the organization, nor the leader.So as the employees seems to know a lot about the
organizations become more dependent of secrets in how you do this, and how to act
knowledge processessich as innovation and accordingly, we need to understand what it is they
intelligence)as oppose to execution of preplanned do, how they act, what can be learned and copied,
structures, they will also lose traditional means of how could we train others in trs, what are the
power and control.What we need tounderstand drawbacks, if any, what is reasonable for
more of, but from an organizational perspectivés organizations to expect and work with, and what is
how to work with and influence the social private or dout dWWillbethaindsg. |
procesgs of micro-systems which in their cooperative skills of the individuals of the
fundamental character are both local and organization that decides the average collabtive
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ability, and hence the average collective
intelligence in the micresystems This in turn will
decide how much complexity and diversity the
organization will be able to manage.

AGREEING ON A MEASURH
THE C-FACTOR?

To support development of organizatiwal tools
for local processes an agreement on
measuremens would be beneficial. Jusas it has
been possible to evaluate and forese@umber of
individual traits by using gfactor, or IQ, as the
common denominator, use of-¢actor would serve

a purpose m evaluating and comparingesults in
group research. Such a tool would make it possible
to separate the steps of doing research on group
intelligence measurements and interventions from
research on group performance. If the-factor
establistes similarly strong links with group
performance as gfactor does to individual
performance, then analysis of team processes,
measurements, interventionsand so forth could
be shortcircuited to evaluations in terms of €
factor. This would both simplify test procedws
and increase comparability between studiedso,
todaythere is a heay dependence on experimental
studies using student groups in group research. An
established eactor measurement could be one
important step toward making research on
practical organzations and teams more
widespread than todayMaybe this is the most
important of the current knowledge gap, since
groups and micresystems would ultimately need
to have the local control and responsibility of
expected collective intelligence. Hence, guc
measurements should be developed to support
groups working on their own relations, processes
and abilities.
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PRACTICAL
IMPLICATIONS

THE INTELLIGENCE SOCETY

On a macrolevel,the volumeof knowledge if we
can talk about such a thingjs becoming ever
larger.That is, the total amount of kowledge that
could be used, transferred and integrated into
some form is constantly increasing. The way we
deal with thisdevelopment(and, you could argue,
the reason behind it) is specialization.
Specializatim and technology increase our
capacity to store, retrieve and communicate
certain types of knowledge S far, however,
technology cannotcreate intelligence What is
specialized and distributed also needs to be
coordinated,and the process of bringing datled
knowledge into what we call innovation, creativity
and intelligence still rests with théhuman brain
and collective processsat micro level

Despite thisincrease in complexitythe paradigm

of how we deal with knowledge and
communication still tends to follow that of the

industrial society and the ideas of the hierarchical
machinelike organizationsb ui I t of
such as departments, units, roles and routindhe
fundamental issue of this perspective is that
knowledge and informationare thought to follow
designedand plannedpatterns. The purposeof the
machine is to do, not to thinkit is to repeat, not
adapt. This view on organizatiors can be
summarizedto dget asmuch donea s
d a s atostligh efficiency)as possible I§ does
notmatter i f

mean that in a given situation, the one who can
master the most advanced interpretation
(capturing as much as possible of reality) will have
the highest potential for acting intelligently owe

ti me. The key word is dmaste
that the interpretation must remain useful and
workable. This is what is meant by the expression
dmaxi mum intelligence must b

¢ h a.oAdding additional aspects of reality to the
interpretation would mean that it is no longer
possible to master.For a single individual this
border must be inpersonal cognitive ability. In
collective intelligencehowever,we must addthe
process of sharing thénterpretation. The border
will then become dependent not only of cognitive
ability, but alsoof communicative ability, and that
in turn will be dependent of the interaéhg agents
(the individuals) collaborative skill.

To represent reality as closely asssible, we need
to cover as many aspects of it as we can master.
With a group of people, our possibility to use more
perspectives, experience, pattern recognition etc.
in the interpretation of reality will increase, in
theory. It will increase in realig only if we ensure
that it is the differences between the individuals
that we try to capture. If the group process instead
focus on the overlap in knowledge between the
individuals, the value of having multiple brains will

d ¢ 0 MBnAnksIE "WeS &e not ony after individual

experience, but also oflifferences in howbrains
work. Human brains work differently, emphasizing
different things, thinking in different sequences
and orders, prioritizing differently and so on. So if
we summarize collective intelligence on ngro-
system level, we want as much differenaes

p o &ts i blpgs@ible inthe human brain@ifferent experience,

and different ways of thinkinyybecause difference

w e public kealttf pare o d U fdrdadd Gurability to capture more aspects of

or distributing food. This creates a d p U s h g reality in our shared interpretation However, the

economy, in which we both overuse and
constantly lackresources in relation to demand. It
is alwaysa b o u t
Suchpatterns createunintelligence. It is because it
is not buil't for intell
what is already planned

If the conclusion of this report could be
summarized in short, it would be the follwing.
Over time, intelligence will be to deal with reality
using as complex interpretation of it as is possible
to master. We can assume that reality is infinitely
complex. No human brain alone, or collectively,
will ever be able to understand, and work thj all
aspects of it at the same time. If this is true, it must

cost d difference is coordination. From this
follows, that if we can increase our capacity for

dhow muchg gi nschofdmalion,© throughWiRdfillual collaborative

skills, we will increase our ability to include and use
diffefece. it is built for

If we translate this to organizations, we couldysa
that the organizations that have the most skillful
collaborators will be the ones who can uphold the
most complex shared representatiors. That in
turn, mears that they will have the highest
potential for intelligence over time. This is true for
all advarce knowledge processes, such as
innovation and creativity As oftoday, mosthuman
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work rolesuselittle of the capacity of the human
brain, and &en less of the potential in collective
intelligence. Most work issimply too simple and
our methods for undestanding the utilizations of
knowledge andhuman brains are undeveloped.
We do not evenreally understandwhat we miss
This development haspowerful drivers Society
keeps asking for morecreativity, and as with the
turning of agricultural to the industrial society the
potential is larger thanwe can understandThe
industrial society was dependern on people
learning to read and write As we taught people
this, we also released more of theindividual
potential. Much more than was needed for
working in 19" centuryfactories.The development
of societycould then takegiant leays, caused by
t hi s d u ndducatiennld thedsgme wayhe
society of intelligence will by its need for more
advancedand skillful cooperators, will have the
potential to bring us to new levels of development

Firstly, since intelligence prioritize difference, we
will connect much more difference. When we
realize the challenge of connecting difference, and
learn how to develop our skills in this, we will of
course start conneting thinking and knowledge in

a way which never have happened before. As
learning to read and write gave the consequence of
people sharing ideas an unprecedented scale, so
will connecting different forms of thinking, ideas,
patterns etc.We will becomeconnectedin a way
that we havenever been connected beforand this
will of course releasénnovation and creativityin
and unprecedented scale.

Second the mears of this must be connectivity,
and connecting knowledge in unforeseeable
patterns,in much the same waysthe brainworks
with synap®s. We cannotknow in advance what
knowledge needs to be connectedherefore,we
must make all connections possibl&Ve do not
know what patterns withinone darea of thinkingy
may inspire another area and its patterfience,
we cannot and should not rely on predefined
communication; or rather, we can, but itshould
not beenough. In addition to those, and in addition
to all other organizational structures, we need the
possiblity of connecting allthe brains within the
organization This would mean a form ofshort-
clreuiting between management and employees
The point isthat management must have a direct
link to all employeesas all employees must have to
management and to each other It is only when
this fundament is in place that an organization can

start to realizefully its knowledge potentialand
intelligence The technology for this is already in
place, and weas uses, are becoming used tdhe
logic of the networking technology without
hierarchical structures, such as Google, Youtube,
Facebook, Yammer, Snapchat etc.

Thirdly, not only shouldindividuals be connected
but alsothe primary points of realizing collective
intelligence the micro-systems. The rasonthey
become key in the intelligence sociefg that so
many of the factordeciding thelevel ofcollective
intelligenceare dependentof the localprocesses of
the micro-systems.The micro-systemstherefore
contain thebasicd v o | u mesg d&r anpifiers
of collective intelligencein organizations Below
we will developour thinking on the language of
collective intelligence, the connectivity of
collective intelligence, angdfinally, the argument
that the development of the intelligence society
must be that of addition, not replacement The
dgameg will become morbe
a new oneanddefinitely not simplified. As will the
players,the tactics, the equipment, theraining
and so forth.

THE LANGUAGE OF
COOPERATION

To start, we arguethat the most important factor
in releasing the intelligence society will behe
problematizing of microsystems as being
intelligent at different levels. Intelligence ithen a
way of expressing the utilization of available
knowledge resources in tation to the purpose of
the organization We can release this potentiahly
by an agreement among the individuals at micro
system level So this agreement must be buitin
how knowledge integration worksand translated
into a common languagelf knowledge of the
alphabet was th@rerequisite for the industrial and
information society, the understanding of human
interaction will be the prerequisite for the
intelligence sogety. By modeling, codifying, and
defining the metaprocesss of (1) thinking (as in
how the brain works),(2) intelligence @efinition,
modeling in terms of problem-setting, problem-
solving and so fort§ and, finally, (3) human
interaction (as in reactions, tendenciesignals,
categories) we can make collectiveintelligence
workable for those who influencé, the individuals
of the micro-systems.
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More important than the modelsas such at least reaching for thecurrent bestperson strategy

initially, will be to have common models at all, (trying to create dbestg o
through which we can work and discuss, but above the best persons to predefined roles) to a best

all, recognize that this should be a cmmon micro-system strategy (trying to create the

workable issueThis is the role of the languageof highest performing micresystems based on
cooperation These first modelswill be what both predefined and unexpected knowledge

Heylighen call he stigmergy of collective integration).

intelligence, by whichthedi f f er e ntof dt h3)nHumandengs tend tdoe more motivated to

the micro-systems can align both their work and change their behavior in groups, or in this

their proceses. case, in the local micreystem contexts in

which they are operationaland organizations
in the intelligence society will be changing and

SHORT- CIRCUITING adapting constantly.
MANAGEMENT AND 4) ZOIIOW|pg the arguments of Gantt and
gazarian, the micresystems are also the

EMPLOYEES most efficient point of intervering in the

organization Using the arguments of the
It could be argued thathe core ofintelligence is authors, it is the natural node for influence
the ability to beexpergenca d p a tbbte atoganizatienah amd nindividual level,
into another and to find a relevant uséor it. It is sincethedchangeg only has to t
the recognition andtransferring of patternsfrom one layer. Wi t h todayas capaci
previously unrelated phenomena that can create communication, there should noneed for
new perspectives, interpretations etc., which are additional  hierarchical levels from a
the foundations of innovation and creativityNow, communication point of view.

by definition such use ofpatterns cannot be
predicted,so we need amrchitecture allowing for
undefined patternsof connectivity. Therefore, n
theory, we wantit to be possible to establisiall
possible patterns of communication. In an
organization, that would be all employees (and

partners to the organization) being able to talk to ADD RATHER THANREPLACE

and connect to any ¢her employee/partner.They

Hence, micresystems will be the relevant
organizational object from which to design
connectivity.

would all be potential nodes in catching ad Concluding this report a final pointshould be that
transferring patterns from one way of thirking and we are developing a more advanced way of playing,
applying it to another. Based on this report, we not creating a new game. What is meant by this is
argue that he most important nodes of an that Chames like those Implled hereend to make
organization, to create such a platform of us think of old structures being replaced by new
unpredicted connectivity, will be the micro- ones. Here it is argued that this would be a
systems The reason it is the micresystemsrather mistake. Organizations of today have certain
than the individualsarefour: structure because they have made sense (at laast
lot of them). The old dominating problem was that
1) Thecombination of work division increasing of organizing econmies of scale. This is still an
specializationand the sensitivity of knowledge issuerequiring attention. From economies of scale
to local social processes means this in the comes efficiency, cost reductionsand so forth
micro-systemthat organizational challenges However, it is no longer the dominant problem. In
will be possible to represent with enough addition to it, we have the issue of intelligence.
perspectives and aspect§hat is where most Economies of scaldet to themselvesrisk creating
organizational issues (in need of intejience) unintelligence but that does notmean that they
will be dealt with. are of no interestand i does notmake them
2) It is only in micro-system where levels of obsolete What weneedare additional structures,
intelligence higher than that of the best layers of connectivity, objectives, purposesd so
individuals can be reached, and since on in organizations, not lessOld truths still hold.
organizations will strive to maximize Now, this will make things more complicated, but
intelligence, they will have to change from so it is. The world is becoming more complicated
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every day Luckily, we havearmies of unused
intellectualss today employed for work that use
only a fraction of therr potential3 ready to deal
with this.
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APPENDICES

Learning

Knowledge system

Group
pattern

Goyal & Akhilesh: general ability: cognitive
intelligence, emotionalintelligence,and social
capital

Mayer and Salovey: emotional intelligence: (
Emotional perception (EP) (2) Facilitating
cognition (FC) (3) Emotional understanding
(EV) (4) Emotional management (EM)

Gantt and Agazarian: a systewwentered model
of emotional intelligence

Druskat and Wolff: emotional intelligence in
groups, group norms

Lee, Park& Lee: group social climate détes
whether the competence of the leader wi
influence group performance

Edmondson: team psychological safety
Barczak, Lasskand Mulki: team trust

Yoon, Song, Lim and Joo: culture ang
collaboration practice at organizational leve
influence learningand creativity at team level
Kearney, Gebert and Voelpel: need foi
cognition as a moderator of diversity influence
Gong, Kim, Leeand Zhu: team goal orientation
Oorschot et al: information filters: the mixed
signals filter, the waterbed filter, and th
understaffing filter

Putnam: social capital: (1) bonding soci
capital (2) bridging social capital

Wong: local learning vs. distal learning
Okhuysen: selgenerated interruptions
Gibson & Vermeulen: subgroup strength
Huang: team conflicts: task vs. legionship
conflicts

Bartlet and Denis: genre rule

Nelson: diversity

Kearney, Gebertand Voelpel: reward structurg
Woolley et al: number of women on the team

Heylighen: seHorganization: Collective
intelligence as result of such processes
Mathieu et d.: shared mental models
Heyl i ghen: dcol |l eg
mechani sm of dstigm
Ahearne et at lack of consensus: find thg
the cognitive factor of consensus affects tl
influence of behavior on performance (LEB
or leadership empowerment behavipr
Huber & Lewis: crosaunderstanding: a|
group-level compositional construct having

as i ts components
understanding of e
mental model

Van der Vegt & Bunderson: Group identity
Adams and Anantatmula: selidentity and
anexpl anation of how
and behavioral tendencies can influence tf
formation of social identity, group emotion
group mood, and emotional intelligence

O e L ekelty et al: group goalsetting
Stewart & Berrick: interdependency
Raye:hierarchies: causing problems for th
natural flow of information
Ancona:external relations

Individual
factors

Bonabeau: different forms of bias of the huma
brain: biases in generation of solutions, bias|
in evaluation of solutions

Kim: beliefs abouttoworkers

Minas et al: NeurolS information processing
biases
Engel et al social perceptiveness in virtug
groups
Reagans et al individual experience: (a) thg
proficiency of individual workers, (b) the ability
of firm members to leverage knowledg
accunulated by others (c) the capacity for
coordinated activity

Tannenbaum & Cerasoliafter-action-reviews

Weick & Roberts: heedful interrelating in
high reliability organizations

Cooren: heedful interrelating explaining
coordination in ordinary organizations
Kilduff et al.: early interpretative ambiguity
and late heedful interrelating
Faraj & Sproull: expertise coordination
bringing expertise to bear

Moore and Mamiseishivili:  individual
emotional intelligence

Stubbs: team leader emotionahtelligence,
team level emotional intelligenceand team
performance

Othman et al: work motivation on the
relationship between Emotional Intelligencg
(El) factors (Self Emotional Appraisa
Ot hersaea Emotion Api
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Emotion, and Use of Emtion) and team role
effectiveness

Woolley et al: average social sensitivity ¢
group members, the equality in distribution
of conversational turntaking, and the
proportion of females in the group, in
relation to c-factor

Shen, Lee, Cheung: wieatention: o n e
perception of the group acting as a unit
Randel & Jaussi: group identity
Bunderson: team members' status cues
indicators of their task expertise

Hurley & Allen: group behaviors that could
be connected to process loss and proce
gains

Lorinkova & al. empowering versus
directive leadership

Boone et alt internal locus of control (LOC)
Bommer and Dierdorff: grouplevel OCB,
individual level OCBand work performance
(Organizational Citizenship Behavior)
Table A:10verview of references in relatioto analytical model
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