University of Colorado

Decision Making in Groups
Psychological Aspects & Group Support System

Stefan Appel




SrEFAMPPEL DeCISIOMAKING INGROUPS 11/07/2007

Table of Contents

R [ 011 0o [ U Tox i (o o F PO P TP PPPPPR 3
2 PSycholOogiCal ASPECLS Of GIOUPS. ... .eveeieiiiiieieeeeeeaaiti et e e e e et e e e e e s e e e e s e e e e e e e e nnnnees 4
P2 N B 1= 11 011 0 o PP PPP PSPPI 4
2.2 EVaAluation Of GrOURS......cciiiiiiiiiiicc e e e e e e e e e e e e e e e 4
2.2.1  SYMLOG..... ottt h e nb e n et e anne e 4
2.2.2 IS Vo [T =] 1T PRSP 7

2.3 Difficulties of DecisSion Making iN GIOUPS.........ccoiiuriiieieieiiiieeee e e s ee e 8
2.3. 1 SOCIAI LOATING....eeiieiiiiiieii ettt 8
2.3.2  POIAIIZALION. ....ciiiiieie ettt 9
2.3.3 Usage Of Group RESOUICES..........cooii it er e e e e e e e e e e e e e e e e e e e e e e e 9
G T S €1 (o 11 o)1 ] o PP 9
2.3.5 Improving Group DecCiSion Making...........uueereieiiiiiieiiee e 12

3 GroUP SUPPOI SYSIEIMS....eieiiiiiiiiiiii ettt e e e e e e e e e e e e e e e eeeeaeeeas 16
3.1 Implementation of Group SUPPOIt SYSIEIMIS..........uvviiiieeeiiitieiee e e e e e e e 16
3.1.1  Technology Transition MOGEL............uuuiiiiiiiiiiiiiiiiiiieeeeee e 16
3.1.2  Selfextinguishing GSS FaCiliti@S.......cccvviiiiiiiiiiiiie e 17
3.1.3  Selfsustaining GSS FaCIlities.............oooiiii i 17
3.1.4  Collaboration Engineering with ThiNKLEIS..........c.cuviiiiiiiiiieeeeeee e 18

3.2 Meetingworks Group SUPPOIT SYSTEML......cuuuiiiiieeiiiiiiieee e et 22
3.21  Componems Of MEETINGWOIKS.........couiuiieiiiee ittt 22
3.2.2 Realization of a ThinkLet using Meetingworks............cccccce oo, 26
3.2.3 Evaluation of MeetingWOIKS..........uueiiiiiiiiiiiec e 28

3.3  The Delphi Method modeled with thiNKLELS...........cccccciuiiiiiiiiiiiieeeeeeee e, 29

4 Condusion and FULUIE WOLK ..........ouiiiiiiiiiiiieee e a e e 30
5 TaADIE OF FIQUIES. ...ttt e e e e e e e e et e e e e e e e nbbneeeaeeeas 31
B REIEIEICES ...ttt e et e et e e e et e e e e e e 32

(2]



SrEFAMPPEL DeCISIOMAKING INGROUPS 11/07/2007

1 Introduction

When you have to make a choice and you don't make it,ithaf is a choice.
William Joseph Slim

Making decisiosis an essential part of everyday life and mostly happens without thinking aboutethe d
cisionmakingprocess itself. Surly, when making decisions, the different consequences for différent a
ternatives are considered anidased upon that aecisionis made. But what sounds so easy is a rather
complex process. Definimgpoddecisiorsis often a huge problem where multiple sources of information
have to be combined. However, peoméen do not think abait possibledifficulties duringthis stage of
decision making at all; they focus on the possible consequences and do not think about the possibility
that the processf generating the different consequencesght be inaccurat®r incomplete This effect

can lead to wrong decisions, especially when groups have to reach a consensus.

Thinking about the decision making process itigeH problem discussed by many philosophers. Atcor
ing to (1), different philosophers proposed ddfent theories whéher to accept a certain proposition
given a topic to decide abouls it for instance necessary to have empirical data to relyoomust a
formal model existo support a proposition? These are the typical kinds of questions one hténto
about when deeply discussing decision making processes.

Although these are important and interesting concerns, the scope of the work is more application
oriented. The first part deals with psychological basics of groups and decision making vathpa: diow

are groups defined? Which problems may occur when groups make decisions? How can decision making
within groups be improved? This part of the work hopefylpvides some informationsensitizing
peopleto be careful whenmaking decisions within gups, becaus¢éhesedecisions are not necessarily
better than individual decisions. Effects like groupthink, polarization or social facilitation inhibit the pe
formance of groups and may lead to disastrous wrong decig)nE3).

The second pardf the work introduces the concept of group suppsststems. Their goal te support

groups in order to make good decisions. These systems try to give advice or provide certain tools, for
instance to perdrm a brainstorming, to overcome issues leading to bad group decidiotise context

of group decision support, the concept of thinkL&3is presented. Further, thgroup support system
Meetingworks(5) is presented and it is shown haiwcan enableghe improvement of group decisions.
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2 Psychological Aspects of Groups

This section presents social psychologisalies concerning groups and decision making within groups.
The information presenteds mainly based o(6). Further sources are referenced explicitly in the adeor
ing sections.

2.1 Definitions

When talking about groups, the first step is to define this term. Within the context of this paper, a group
consists of wo or more interacting people which share a common goal. Both constraints are necessary;
otherwise some people standing together and waiting for the bus, a common goal, would be group in

the same sense as a team of persons working togdtharcompany Ths intuitively easy to understand

distinction between different types of groups can be quantified by defining the cohesiveness within a

group. The higher the cohesiveness within a group is the lower is the probability for single graop me

ber to leave the §R dzL) @2 f dzy G NB® DNRdzZLJ YSYOSNE 2F KeIK O2K!
YSyd NIGKSNI GKIFy GKS aLé aidlrdSYySyid ¢oKSy RA&AOdzAaAAY
cohesive groups tend to split so that some factions within the largemgdevelop A way to measure the
cohesiveness within groups is usinguestionnaire to determingamongst othes, the satisfaction of the

group members with the cuent situation within the groupfurther informationto determine group o-

hesion can béound in(7).

As we will see later, it is not always desirable tohigth cohesivegroups make decisions, whereas it is
surly desirable to have a high cohesion within a group of friends. This is also a source of problems: when
ateam works together for longer time, it becomes more cohesivigich may lead to worse decisions.

As stated above, a group shares a common goal and interacting members. But reaching a common goal is
just one mwssibility why to become memberof a groupor why to be assigned to a group. Other reasons

for joininggroups are personal social needs like attention or sense of belonging, butaalequirement

for security, need of information or just to generate a positive social identity. Whereas the firsinieas
common problem solvings the motivation to establish teams in organizations, latter reasons arerimpo

tant for private life mainly. Therefore this work concentrates on teams built to make decisions.

2.2 Evaluation of Groups

Sometimes it may be importanbtgain knowledge about the structure within a groupdstimate the
guality ofthe decisions made. Is for example importanto know aout the decision strategy used and
the kind ofleadership within the group.

2.2.1 SYMLOG

To analyze the structure gfroups Balesand Cohen have developed th¥8LOGystem (8), a toolkit to
understand the activities within a grouBYMLOGA ( I Y RBystefZdddhedMultiple Level Observation

2 ¥ D NI izlalaneasurement scheme consisting of thrdimensions to characterize each group
member. The dimensions are NP (negative, positive), UD (upward, downward) and BF (forw&rd, bac
ward); these can be arranged in a cube as showxigarel.

(4]
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According to(9), the UD dimension expresses the degree of dominance within a group. A persean is d
AONAOSR |a adzllsl NRé 3 AF aKS xhnpié ay trid®) YoAnfluenteé dther & A ( K A
INRdzL) YSYOSNE® ! LISNBEA2Y RSAONAOGSR & GR26y 6+ NRE A
to influence other group members.

The NP dimension is used to express the degree of openness of a group member avigoup. A pe

a2y Aa RSAONAROSR la aGLRaAGADGSeEs AF akKS | Olca Ay |
GA2ya gAOGKAY | ANRdAzZLIP Ly O2yGN} ad G2 GKFGZe-l LISNA
rate, acts in an egoistic way @therefore does not help the group.

The last factor to categorize group members is the BF dimension, which is used to describe phe acce
GFryO0S 2F 3AAGSy GlFaltao ! LISNE2Y AcanfoRrn@l$ovagiRen task. & T 2 NI
Opposingtothaf | LISNB2Y A& RSAONAOSR | a aol Ol 6l NREZ AT ¢
group. This dimension is very abstract and it depends on the group, which behavior counts as conform or
y2i O2yF2NXD d&. | O1 6 NRé 0 SK laynwhdidasTaZpbisors descibed aS O 2 d
GF2NBI NRe | OlGa AyadNdHzySyidlftfte O2yGNRffSR® . dzii |t &
persons according to the BF dimension.

Using these three dimensions, 26 different characteristics can be identfiecbrding to the SYMLOG

cube inFigurel, eachpart of the cube describes one of these categories, whereas the middle of the

cube counts as neutral and is not categorized. Each category can be described by as a combination of

one to three letters, depending on the three dimensio®o apersonwhoA & RSaONA O SR | a &
GLRAAGAOSE YR ol O1é6l NRE Oy 0SS aaz20AF0SR gA0K

Onemethod used to characterize group members with SYMLOG is gueaiie based. For each group

member, other group members or extern obsersanswer 26 questions describing behavior, as shown

in Figure2. Each of the questions correlates to one SYMLOG category and the possible atederers

mines whether the evaluated persorshowsthe connected propertiesarely, sometimes or oftenThe

third question inFigure2>  ¥2 NJ SEIF YLX S | &a14&4 F2N al OGADS aiSlYs2N
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GA2y Lt dzyAdeéé o hisbdhitvidihs Agtording ® SYMK@Gacategdazgabsitiveforward
and upward (UPFA person often showing the behavior mentioned in question 24, passivity and-no ¢
operation with authority, is categorized as downward and backward (D&).

Feflect on the work-related experiencas wou hawe had withthe perzon QUESTION:

wou are about 1o rate. N hether you hawe rotked dosely with this Ingeneral, what kinds of
perzon or have had only limited contact, keep your impressions of him  walues does thiz perzon
or her in mind as you ansnerthe question below. Mot all parts of 2 showin hiz or her

dezcriptive item may seemto go together. IF LY PO ET BPPLIES, behavior?
THEMUSE IT 85 YOUR GUIDE.

DESCFRIPTIVE ITEWIS — indhvidual and Omganizalional Walues
Farely Sometimes Often

1 Individual financial success, personal prominence and power, .. [ ] [ 1 [ 1
2 Popularityand social success, heing liked and admired. . ... .. [ 1] [ 1] [ 1]
3 Bctive tearnn v towe rd comimon goals, organizational unity ... [ ] [ 1 [ 1]
4 Efficiency, strong inpartal managerent. ..o [ ] [ 1] [ 1]
5 Betive reinforcement of authorty, rales, and regulations . ... . [ ] [ 1 [ 1]
G Tough-minded, sefodented assediveress ... ... L [ ] [ 1] [ 1]
T Fugged, s Eoderte d individualisin, resistance to authorty ... [ ] [ 1] [ 1]
& Hawing agood time, releazing tersion, relaxdng control ... .. [ ] [ 1] [ 1]
9 Protecting lesz able members, providing helpwhenneeded ... [ ] [ 1] [ 1]
10 Equality, dernooratic paricpation in deczion making ... ... [ ] [ 1] [ 1]
11 RFezponsible idealisen, collaborative work . ...l [ ] [ 1] [ 1]
12 Conzervative, establizhed, "comrect" weys of daing things ... .. [ 1] [ 1 [ 1
13 Restraining individual de sive s for organizational goals ..... ... [ ] [ 1] [ 1]
14 Sel-protection, sefirterest first, zeffsufficiency . . ... ..., [ ] [ 1] [ 1]
15 Rejection of extablished procedures, rejedion of corfarmity. .. [ ] [ 1 [ 1
16 Change to kewprocedures, diffe rent walue g, creativity ... ... [ ] [ 1 [ 1
17 Friendship, rutual pleasure, recreation .. ... .. [ ] [ 1 [ 1
18 Trustinthe goodness of others ... ... ... .. L [ ] [ 1] [ 1]
18 Dedication, faithiulness, lovalty to the organization ... ... [ ] [ 1 [ 1]
20 Obedience to the chain of contmand, conplvng with authority . [ ] [ 1 [ 1]
21 Self-zacrifice if neceszaryto reach arganizational goals . ... ... [ 1] [ 1 [ 1
22 Pazzive rejection of populanity, going it alone ... ... [ 1] [ 1 [ 1
23 Domizzion of failure, withdrawel of effort .. ... ..o L [ 1] [ 1] [ 1]
24 Pazzive noncooperation with authorty ..o oo L [ 1] [ 1 [ 1
25 Cwiet corerdment taking teazy .. oo L [ ] [ 1 [ 1
26 Giving up personal needs and desives, pazsdty L. [ ] [ 1 [ 1]

Copyrght e 9 E3-199 0 3V hILOG Consuling Group

Figure2: Example questionnaire of SYMLQG)

Surly, a person does typically not fit exactly within one category. Therefore, after a person has &een ev

luated by some others, theesults are combined and a SYMLOG profile can be generate by averaging the

single results. The results for a team can then be shown as ayfeghthas shown irFigure3. The xaxis

represents the PN dimension, theaxis the FB diension and the DB dimension is described by the sizes

2F (GKS OANDfSAaT GKS 0A3I3ISNI GKS OANDESa FNBZ GKS Y:

Evaluating the members of a group using the SYMLOG model helps to gain knowledge about the internal
structure of a group and® 3INR dzLJ YSYOSNEQ FGdAGdzRSad ¢KAA Fff25
groups or to judge the quality of decisions maéi&gure4 shows different regions within a field graph,

which may reveal possible conflicihe arows shows opposing position#;a teamconsists of members

located at both sides of an arrow, conflicts are probable. If for example some members are authority
centered and others prefer to work in an aiatiithoritarian way, this is a source of conflicts.

Not only conflicts can be detected by using SYMLOG; the SYMLOG consultingljalgoms to have
over one million SYMLOG profil@sd background informatigrusing this large database, it is possible to
determine profiles forgood team workers or good leaders, depending on the seddn organization.
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In addition to that,confrontingpeoplewith their SYMLOG results often reveals discrepancies how-a pe
son thinks she behaves and how her behavior is perceived by others.ifidhisfkeedback can help to
improvelJS 2 Lifeloi and to make them to better team players.
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2.2.2 Leadership

Depending on the team, different kinds of leadership are necessary to reach common goals and to make
good decisionsBy using the SYMLOG model, a deep insight in group internals is pdssitiie. SYMLOG
results @n help to find tke best type of leadership for a group.

The area of research about leadership is large and a lot of models for different kinds of leadership exist.
One of the mostamous ones is based upon a work by Kurt Led#). He describes three kinds ofale
dership: aithoritarianleadership participativeleadershipand kisse#air leadership.

(7]
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Authoritarianleaders, also called autocratic leaders, have clear expectations what the group members

have to do. The group membeli dza dz £ t @ KIF @S G2 F2ft2¢ GKS S RSNI
their opinion. Using this kind of leadership leads to fast decisions, which might be necessary in certain
situation. On the other hand, disadvantages of this approach are obwargjng in a team with anwa

tocratic leader constricts the possibilities of group members to introduce own ideas and therefore leads

to dissatisfactiorguickly.

A mostly better way of leadership is participative or democriadlership. This time the lead of the

group is interested to hear about the opinions from group members. Discussions are allowed and group
members are integrated in the decision process. This kind of leadership is most common today, but does
not lead to always good decisions, as tlext sections will show.

Finally, adisse#fair leader is not a real leader at allhe group members organize the work on their own
and have a high degree of freedom how to do the wétoblems using this type of leadership may o
cur due to a lack of dcipline of the group members but also because of rivalries.

2.3 Difficulties of Decision Making in G roups

A common belief about groups is that they perform better than individuals do; a statement which
sounds quite evidentGiven a situation in which a diffit decision has to & made; if a group has to

make thisdecision, it is a common belief that all group members work together and are able to discuss a
larger variety of possible decisions and consequences. Therefore the decision finally made by a group
should be better than a decision made by an individual. But this is often not true and the belief of group
members that a gup is better than individualsan leadto worse results; this effect is called groupthink

and will be discussed in a following chaptdevertheless, it has also been shown, that working in groups
can increase the performance and quality of work. It is also not pogsibi®rk alonefor a lot of tasks

it is required to work in groups.

This section of the work describes some problentictv may occur when people work together in
groups. It is important to know about these effects in order to avoid some directly or bydprg took,
for instance grouupport systems.

2.3.1 Social Loafing

¢KS GSNXY aaz2OAlft 2 FA ycHoé of inativatiad Sn pdorthande Sfasiodih 6 S G K
group member Experiments have shown that persons show less performance and motivation when pe

forming tasks, if they work in a group. This effect is also called Ringeleffam (13), Ringelmann made
experiments with groups of people pulling a rope. He measured the pull force and compared different

group sizes. Surprisingly the pull force per person decreases if the group size increasess@neugya

is synchronization issueg; is difficult for more people to pull at the same time. Bbe pull force per

personwithin a group is just 75% of the pull force reached by individuals.

This effect of social loafing is especially noticeable if groups have to perform additive takkis; waich

each group member contributes in the same way and no individual abilities of are needed. The problem
with additive tasks is the fact the performance of individuals is not noticeable; therefore the temptation
is high showing less performance.

(8]



SrEFAMPPEL DeCISIOMAKING INGROUPS 11/07/2007

Based on this observation, some possibilities exist to avoid social loafing: The leader of a group tries to
split the overall task imndividual parts for each group member. By doing this, it is noticeable, wigat ev
rybody has to do and individual performaniegdentifiable. Each group member should see that his co
tribution to the overall task is important, maybe unique and can only be done bgeffiinthis increases
importance of the individual task. In addition to restructuring the task, reinforcemertiefjtoup cok-

sion also helps to avoid social loafing.

2.3.2 Polarization

Another effect occurring during decision making within groups is polarization. Polarization means, that
the decisions made by groups tend to be more extreme than decisions made by inttivilspecially
highly cohesivegroupswith members who tend to make similar decisions given a task, are susceptible
for polarization effectsAccording to(6), two reasons for polarization can be identified: at first, tha-te
dency exist, that the direction of a group discussion is determined by the first statemewtfte3ono
complete new points of view are presented and discussed. The higher the group cohesion the more
common is this effect; within a high cohesive group, merstseldom hold opposing views. The second
reason for polarization is the fact that group members tend to outperform each atherder to appear
somehow individualThis leads to more and more extreme positions of single group members. The fina
ly made deision is then based upon more and more extreme positionsisitigerefore itself rather &-

treme compared to a decision made by an individual.

Important within the context of group support systems is the fidutt polarization also occurs in virtual
groupsand can besvenstrongerin that context(14). Therefore it is necessary to consider polarization
when developing or using group support systems.

2.3.3 Usage ofGroup Resources

As stated above, a common belief is that due to the fhat groups have a number of membeadarger

base knowledge exists for a given task. Therefore more argusfientifferent possible decisionsould

be found, leading to a better decision. But this has shown tddtee; often not all group resources
mostly information,theoretically available are used within the decision making process. What happens
during the discussion of a certain topic is the exchange of information everybody already knows. Doing
this, everybody feels more comfortable tharegenting new information to the whole group. In addition

to that, information already known by most group members is not presented only once but many times.
Finally, decisions are based on information mentioned multiple tifeesnmon knowledge effect)so

that it is unlikelythat new information, provided by just one team member, is considered when making a
decision.

This shows that a group support system should enable a group to discover information a single member
already has. This information has to be presehto the whole group and decisions can then be made
based upon a broader base of knowledge; these decisions also tend to be better.

2.3.4 Groupthink

Definition
The term groupthink is used to describe behavior within groups leading to bad deci$ioagerm
oGroupthinke has been introduced by Irving Janis in 19¥2)and can be used to explain a lot of popular

(9]
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faulty decisions, as it will be shown lat€roupthink occurs due tthe pressureof the groupon its
members;this causea RSGSNRA 2 NI GA 2y 2F aYSyidlf STFFAOuSy Oe:x
9).

According to(3) and (2), eight groupthinksymptoms can be indentified andivided irnto three major
types:

1 Type 1Overestimations of the group's power and morality
lllusion of invulnerability

When making decisions within a group, the illusion of being invulnerable, because of being in
a group may occur.This makes group membgrextremey optimistic about the decision
consequences and is therefore dangerous; the decitimken tend to include more risks.

Unquestioned belief in the group's inherent morality

Deciding within a group often includes the belief that thetexisionsare morally correct,

and therefore consequences are not exhaustively considered. But this is again asfalse a
sumption; if a group of unmoral people makes a decision, the result is not automatiaally m
rally. In addition to that, the effect of polarizatioam even reinforceghe degree of immorai

ty.
1 Type 2Closedmindedness
Collective rationalizatian

Within a group, warnings, either from outside or from group members, are not considered as
much as they shouldCriticism is rationalized by the whole growghich is supposed not to
makewrongdecisions

Stereotyped views of the opposition

Opposing groups or leaders are basically seen as evil. Therefore a need for negotiations with
benefits for both sides is often not seen. Instead of thinking of solutiatis positive results
for both sides, groups try to maximize their own success.

1 Type 3Pressure toward uniformity
Selfcensorship

While discussing alternatives for or consequences of a decipersonal doubts are notxe
pressed in order to be conformatith the group; especially members of high cohesive
groups fear becoming an outsider.

(10]
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Direct pressure on dissenters

The symptom of selfensorship can be absolutely eligible, because groups suffering from
groupthink tend to exert pressure on dissergeherefore members try to avoid mentioning
criticism.

lllusion of unanimity

Group members assume that the decisions are made unanimous. If group members do not
actively agree, it is nevertheless assumed, that they share the same opinion; although their
silence could be causes by sedinsorship.

Emergence of sefppointed mind guards

The last symptom connected with groupthink is the purposeful blockade of informiagion
ing contrary tothe 3 NB qmiidd dDviev; some members try to protect the group this
information in order to avoid conflicts within the group. But withholding informatitr o
viously leads to worse decisions.

Depending on the degree of groupthink one or more of these symptoms occur within a group. The more
symptoms can be found, th&orse is the performance of the group and the decisions made are bad.
Therefore groupthink should be avoided, which istier important goal of a groupupport system.

Examples of Goupthink

An example for a disastroussult, based on a decisiosuffering from groupthink, is the explosion of the
Challenger space shuttle in 1988) (16). The Challenger exploded, because arning failed to seal to
parts of the rocket and fuel could leave. Thislfilamed and caused the explosidhis also important
to know that here had been naecent construction changes at the rocket and theri@g had worked
well for many launchesThe only difference compared to launches before was the low outside teamper
ture, which finally caused the-fing failure; the &ring contracted and could not seal properly anymore.

The fatal fact about this catastrophe is that this kind of problem had been expected by some technicians
and they suggested deferring the launch. Boé NASA decidedopposing to these suggestionto
launch. This was a disastrous decision, which suffered from groupthink. In the following, the different
groupthink symptoms are exemplified using this fatal decision making pr¢b&ss

lllusion of invulnerability

The illusion of invulnerably is based on the fact that until 1986 no accident happened within the space
AKdzG Gt S LINPAINIYP {2 GKS RSOA&AZ2Y 02 NReryibiSgiwil S @SR
be fire this time, tog ignoring the different environmental conditions.

Unquestioned belief in the gro@iaherent morality

Due to the assumption that board members believe in the correctness of their decisions, new moral
rules had been established: ratherath proving that something is safe, it had to be proven unsafe; so the
default case is assuming that everything is safe.

(11
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Collective rationalizatian

The decision board knew about therfdg as a point of failure, but never analyzed exhaustively the
backup nechanisms; it was assumed that a backup exists and would work.

Stereotyped views of the opposition

Atechnician, who suggested deferring the launch, was no NASA employee; he worked for the company
producing the @&ings. His suggestion to wait until tempeure increaseshad not been taken seriously;
the decision board noticed him as oppositions and did not see the need to discuss about his advice.

Selfcensorship

Another technician from the ancillary company did not insist on deferring the launch. Heugrststed
it in order to avoid conflicts with the NASA decision board.

Direct pressure on dissenters

As described above, criticism of technicians had not been taken seriously. In addition to thatithe
cians reported, that they had felt praa® from the NASA to revert gir suggestion otleferring

lllusion of unanimity

The decision board finally said, that everybody admits to launch as planned. This is not true, because
some persons mentioned a possible failure of thar@. Nevertheless, an ikion of unanimity had been
created.

Emergence of sefppointed mind guards

The decision board excluded some experts from decisions concerning safety; amongstadtam-
cianwith knowledge about possible problems with theri@g.

These examples shotlat groupthink affected the decision made by the NASA massively and that the
effect of groupthink should be taken seriously. Besides the space skatéstrophe a lot of other -
amples exist, where decisions might have suffered from grouptHpdpulartopics for groupthink e-
search are political decisions; it is assumed that a lot of important political decisions, for example about
wars, suffered from groupthink2) (17). Butit is often difficut to analyze the decision process after the
event.

2.3.5 Improving Group Decision M aking

To address the above described problems of decision making within groups, a lot of different techniques
exist. The following section presents some techniques and advicesdier to help improving decision
making processes.

Avoiding Polarization

A major problem of decisions made by groups is caused by polarization; group decisions tendto be e
GNBYSNI GKFIY AYRAQGARdZ f RSOAAA2YdedQi 2 REFMBEGBDO Yi KA &
catusdiaboli) can be used. The original dutyad® S @A f Q& to BXARII@ Icrilically theievidence on
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which a demand for beatification or canonization résts8). The newer meaning defines a det Q& I RJ
O (i S pérson who champions the less accepted cause for the sake of arguéhgh

¢tKS a4S0O2yR RSTAYAGAR2Y A& GKS 2yS RSTAYAyJode RSOACT
or more, dependingonth8 NR dzLJ &A1 S 3ANRdzL) YSYOSNE | NB OKz2aSy
of these persons is to critically question the topics discussed by the group, for example by finding cou

ter arguments. By doing this, the group hears opposing arguments and sioggeall the time. This

helps to avoid tending towards an extreme decision.

5SLISYRAY3I 2y (GKS 3INRdzLIE: Ad OFy 06S 1ljdZAdGS KISNR G2 o
signed to different group members for different meeting no group membegets the image of an
outsider.LG A& Ffaz2 AYLRNIFIYyd GKIG GKS RSOAfQa FR@G20I i
does not lead to the desired result.

Avoiding Groupthink

Based or{15), the following hints cahelp to avoid groupthink and to improve decisions made in groups.

At first, the leader of a group should explicitly motivate the group members to express criticism about all
discussed ideas. The members should have the impression that it is good tonHitlacritically about
everything;the desirabilityof criticism should be repeatedlykpressed by the leader tdhe next advice
addresses the persons creating groups and assigning tasks to them. When doing this, the specification of
the task shald notinclude any expectatiorgtherwise the group would not be able to discuss the topic
objectively.In addition to specifying tasks objectively, the task can also be assigned to more than one
group. This has the advantage, that the results and the argumientatcan be compared; the case of
discrepancies between groughows possible problems within the decision making process. A similar
approach like assigning a task to two groups is splitting a group into two or more thadesubgroups

have different laders and work at a task independently from each other. After some time, the su
groups meet and exchange their knowledge and arguments, whereas it is especially important to notice
differences.

LG A& Ffaz2z KStLFdZ = AT &k yddtiertiord Wih gerdon¥ SovbeiGgNe R A & O d:
bers of the group. The feedback of these outside standing persons is then discussed within the group.

This form of control by outstanding persons can introduce new arguments or show that the group is on

its way makng a wrong decision. Instead of or in additimnasking outstanding persons, invitidgfer-

ent experts to single group meetingan also support the discussion proceshese experts shoulek-

press criticism or suggestions about the tg@aad argumentdeing discussed in the group. So the group

gets new input to discuss abotlK S | 62 S RSAONAOSR YSGK2R 2F fSGOAY:
advocate also helps to avoid some symptoms of groupthink and is easy to enable.

One major problem caused byaypthink is a stereotyped view of the opposition. To address thig-pro
lem, groups should spent time to exhaustively analyze the opposition and to construct differeat scen
rios about the intensions of the opposing sidest but not least, after a decisidras been made, a
secondchance meeting should be hold. During this meeting every group member should exgress r
maining doubts; afterwards the whole decision should be reconsidered and either accepted or declined.

(13]
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Decision Making Support using the Delphi Method

A specific technique kich can be applied in order @ddress groupthinkand polarization issuess the

Debhi Method; this method also helps to make use of all available group resodrcestding to(l p. 3)

oDelphi may be characterized as a method for structuring a group communicptimeess so that the
process is effective in allowing a group of individuals, as a whotsabwith a complex probler. ®©

Basically applyingthe Delphi method consists of four stepin (1) the basic Delphi mechanism ig-d
scribed rather generally in the introductory section; following chapters present a lot of applicafiens.
though (1) is a broad work containing a lot of eaxmation about the Delphi method, the followingcse
tion presentghe version described if19), as it does better fit into the context of pure decision making.

The Delphi process starts with the description of the problem agjie going decide about. During this
step, it is important, that every group member understands the problem completely, because the next
step does not allow discussions. During the second Delphi phase, every group member has to respond to
the problem. Ttg canfor example be done byhanding outpapers withthe task printed ont. Then ee-
rybody writes his argumentsoncerning the topicddown and turns the paper lek to the Delphi process
leader whereas the anonymity is warranted. Afterwards, the most dwafed phase begins: the leader

has to combine all decisions and arguments in order to present them to the whole gktiapthis step

every group member knows all arguments suggested so far without knowing which statements come
from whom. The last stepf this first Delphi round is returning the combined information back to the
group membes, for example by handing out papers containing a list of arguments. Then everybody has
to score each item on that list, usually based on a scale from 1 (low) igty.(ln addition to that, each
group member may also add ndist items (new arguments or decision suggestions), maybe to confute
other arguments or reinforce the own ones. This last step of the Delphi process is repeated, uptil an a
propriate result is eached, whereas it has to be specified whatagpropriate resultis. According to

(19), the following equation is often used to calculate a score for each item in small groups:

(B0 QAEYETQ+ XTI S8 O+ 4 glVQ SAYE Q)
6

A possiblestop criterionis for instance a situan, where the argument scorder a certain decision
have atwo-thirds majoritycompared to alternative decisions

Bhic eai  YEIQAN) 2
Broani o V&I AP 3

Delphi Example

A good possibility to use the Delphi method is to decide whether a workflow management system should
be introduced Before starting the Delphi processteam has to be created which is able to decide about
this topic;the members should have knowledge about business processes, the organization structure
and available fund.

The first meeting starts with a description of the task and afterwards every group member has to write
down arguments whether to introduce a work#flosystem or notEach person may write down several
arguments, as well pro as contra. Afterwards, the arguments are collected and handed out to the group

(14
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members again. The resuttanded out to everybodyould look like the following tableEvery group
member then has to score each item.

Implementation of a workflow management system for International Widgets Inc.Round 1

Item Pro / Contra Description Scorg1-5)
number

1 Pro The implementation of a workflow system saves moneg; 4

cause 20% of the empfees are not needed anymore.

Due to the implementation of a workflow system, 20% of 3
2 Contra employees could be laid off. This would create a bad imag

the company leading to a massive decrease of customers.

It is easier for the manageme to control the businesg 2
3 Pro i

processes due to automatically generated reports.

According to (Ellis, Workflow does not work), the implenaer 4
4 Contra tion of a workflow system leads to worse results 90% of

time.

The next steps the evaluation of th results. The scores are presented to the group and depending on a
stop criterion another round of the process is initiated. During this next round, new arguments can be
introduced:

Implementation of a workflow management system for International Widgdts.?¢ Round 2

nlIJtr?]rtr)]er Pro / Contra Description Scorg1-5)

The implementation of a workflow system saves moneg;

1 Pro
cause 20% of the employees are not needed anymore.
Due to the implementation of a workflow system, 20% of

2 Contra employees could be laid off. This would create a bad imags
the company leading to a massive decrease of customers.
Studies have shown that this is only a temporary effect and

2a Pro number of customers is supposed to increase to the old |
within oneyear.

Finally,after some Delphi rounddurther new arguments should not appear anymore and the scores
should stabilize. This final result can then be used as basis for a decision.

Compared taan open group discussion, the Delphi method has the adggntd anonymity and ther
fore some symptoms of groupthink can be avoid&te effect of polarization is also reduced, because
every group member writes down arguments on its oiMevertheless, using Delphi is nmnacea but

it can help to improve decisis making.

The Delphi method does also work for virtual teams. Then items are collected and scored usiray collab
ration tools. One such tool is the Delphi Decision Aid wel{g@& this site provides the possibility to
create gqiestionnaires which can be answered online by the group memiiez.questions can either be
openended or require an answer according to a scale. Each group member is notified by email and can
then answer the questions. Once all group members have dome(#0) provides statistics about the
results and allowsnovingon to the next Delphi round.

(15
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3 Group Support Systems

The first part of this work described decision making processes in groups in general and presented some
hints ard techniques to avoid erroneous decisions. Nowthe second part, the focus lies on grougpsu

port system and collaboration engineering. Group support systems (GSS) provide a set of tools to help
groups within meetings; usually a GSS inclufesngst othes abrainstorming,a questionnaire andn
evaludion tool.

Although it has been shown, that GSS can lead to financial benefit due to better ded@&®sliffuse
slowly andin a lot of cases they have been used only for a short amount of time. Theteffest part

of this chapter presents sonitical factors for the durable success of a G&SOne of these factors is

the use of thinkLets as building blocks for group interaction patterns, to simplify the development for
GSS processes. The last part of this chapter presents the Meetingwork®)@&B8 showshow the
above mentioned thinkLets can help to use this system.

3.1 Implementation of Group Support Systems

3.1.1 Technology Transition Model

A lot of different models exist to predict success of newly established technologies or to explain slow
diffusion. The technology transition model (TMM) is one of these models presen{djl ixccording to
TTM,the use of a systensidescribed by the frequency of perceived net values. These are user perceived
values based on different dimensions. The following list shitse dimensions whichre taken into
accountwhendetermining the net value

1 UsefulnessWill the technology enhace or hinder job performance?

1 Affective: Will the technology invoke positive or negative emotions?

 Economic2 Aff GKS (SOKy2ft238 AYONBIaS 2NJ RSONBI as

 Physical2 Aff (KS GSOKy2ft23& AYyONBlcanBort2 NJ RSONBI a$8

 Politcak2 Aff GKS (SOKy2ft238 AYyONBIFaS 2NJ RSONBI &as i
ganization?

M Socialz Aff GKS (SOKy2ft23& SyKIFIyOS 2N RSIUN¥OG GKS
sons?

1 Cognitive Will the technology increaseralecrease the mental effort of the user needed to
complete atask?This mental effort depends on whether the technology is easy to use &nd a
lows access to all needed functions.

The answers to these questions are not static; by and by the experiencasef grows and the system
may become easier to usk.also must be taken into account that a newly introduced technology causes
additional costs compared to an already established system; but these costs will decrease untitthe no
mal level of operationatosts has been reached.

Finally, when quantifying the above mentioned criteria, the TTM allows evaluating a certain technology
and can help to predict whether it will be accepted sooner or later.

(16]
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3.1.2 Self-extinguishing GSS Facilities

Based uporGSS analysissing the TTM(4) provides some reasons explaining wégyme GSS are self
extinguishing. For this analysis, users have been questioned about their experiences with a GSS within
their company. The results of this evaluation showhat users recognized the GSS as easy to use as
long as a GSS facilitator, with special knowledge about the system, assisted. Once the users had to use
the system on their own, it did not work anymore. The number of functions within the GSS wag-o ove
whelming and it was not possible to intuitively spot the results of configuration changes to some parts of
the system. This shows that a GSS facilitator is needed in order to operate a GSS,; this issue is addressed
later when providing information about susteble GSS.

Based upon the awareness of the importance of a GSS facilitator, one reason for a GSS being self
extinguishing is given by the political dimension of the TAMstated above, a GSS in its basic farm r

quires a lot of expertise to be driven cectly.¢ KSNEF2NBE | D{{ FFOAftA® 02NJ Yo
tor; a taskfocused problensolver; a peoplgerson who perceives group objectives and understands

group dynamics; experienced with configuring and maintaining the GSS critical hardware andenetwa

Tt SEAOT S@ p.l41) Gikeh KSDidedBsful operating GSS, the political dimension osTgdésts

that the GSS facilitator hasdsoa high degree of influence within the organization. Combined with his

variety of abilities, the GSS facilitator is a person likely to be promoted away quickly, in order to perform

other tasks, because from thé | y | 3 S Yp&inf éf Qiéw, ruming a GSS sees not béng important

enough for such a highly qualified person.

In additionto that, economicafactorsmay also lead tohe shutdown ofa GSSAt first, GSS facilities are
mostly not designed for a single work unit of an organization; they are rather gepeisgableand de-
signedto support different groups within a company frotime to time. Therefore a GSS is likely ps a
pear as a nice to have feature, but the orgaiian can also run without jitespeciallyywork units are &

ten not willing to pay for a GSScitity in case of budget crunch as the routine work can also lwnd
without it. Thsis caused by theroblem of quantifying the success of a GSS faciligyally there is no
number at the end of a yeaxpressing the cost savings due to the use of a GSS fatilitya GSS faiell

ty is likely to be shutdown in ordéo perform costcutting, even though savings due to the use of a GSS
facility can be enormous.

3.1.3 Self-sustaining GSSFacilities

When implementing a GSS facility, the goal is to reacksasthinability. Therefore the reasons leading

to selfextinction haveto be addressed. At first, a GSS faciitypuld not only be designed for general

purposes; in order to make it @art of work unitsevery day busines# shouldd S RSAaA3Iy SR (G2 a7
creating solutions for missiecritical collaborative tasks that rdeNJ T NB (¢ ¢z@3) SubheasGSS fhaci

ity is likely to be used often, which leads to more experience on the side of the users. According to the

TTM, more experienced users appreciate the system more, so that inoEasbudget crunch the GSS

facility is hopefully seen as important enough not to be shutdown.

Also a GSS facility should not rely on a skilled facilitator, as these persons are likely to stay only for a
short amount of time A solution addressing this probSY A& G2 GNI Ay AGLINF OQOGAGAZ2Y
facility. A practitioner is this context is normal employee of the work unit who gets trained to perform a

single missiostritical process using the GSS. This practitioner only needs to know about iatedstr
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number of the available GSS features and possibiltieieh areneeded fora certain support process.
Thus hedoesnot need all the abilitiea GSS facilitatohas to haveand therefore this person likely stays
within the work unit and is not pronted away.

3.1.4 Collaboration Engineering with ThinkLets

An important step, when designing a sustainable GSS, is the support of rusS@al tasls, as stated
above. The process of designing and deploying collaborative technologies and processes is lzlled col
boration engineeringAccording to(4), successful collaboration engineeriatiows trained practitioners

to run GSS facilities without the need of an explicit GSS facilifBtoee requirements have been idént

fied to spedy successful collaboration engineering

1. The steps to perfornwhen using a GSf#r supporting a certain task must be specified clearly.
This specification can be a list of items describing which GSS funstionkl be executed at
what timeand which infomation must be given to thgroup members.

2. This workflowshould be designed in a way, that different practitioners will get similar results
when using it for a certain group task; the specified collaboration process should be independent
from the executiveperson.

3. Finally the collaboration engineering process must be effici€hereforeit is desirable to have
some basic building blocks which can be combined to construct more complex group processes.
These building blocks are called thinkLets.

ThinkLets

Caegories of ThinkLets

I GKAY ([ SG aO02yaidAaitdziSa GKS avlrffSad dzyad e2F Ayl

RAOGIOES LI GGSNY 2F O2tftlF02NI A2y (MY 26]8coge LI S
group process, like decision making, consists of several parts and patterns of collabayatioknav-

ledge about the decision to made, consider the alternatives, think about consequencesScetbis
process can be represented using some thinkLeith the idea that some of these can be reused for
other kinds of group task#4ore specifically, a thinkLet defines which tools and functions of a GSS have
to be used to supporor invokea certain collaboration pattern.

Generally, fivédbroad categorie®f collaborations patterns, and therefore of thinkLets, exist:

1 Diverge Move from situations with few concepts, arguments or knowledge to situations with
more of these. A good example is brainstorming to generate ideas.

1 Converge Move from a situation wh many concepts, ideas or arguments towards a situation
with focus on fewer of these.

1 Organize Given a bunch of arguments, concepts or ideas, this category of patterns helps to o
ganize them. An example is to sort the results of a brainstorming into eagésgand link them
together.

i Evaluate Patterns within this category are used to gain knowledge about the already available
arguments or concepts. An evaluation using a questionnaire is for example a possibility i get i
formation about the opinions of #hgroup members.

(18]
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91 Build consensusOften the last step of a collaboratj group is to build consensus, which means
moving from less to more agreement within the group.

Components of arhinkLet

A thinkLet represents a repeatable collaboration pattern usi@SS5. To assure repeatability, a thinkLet
must contain detailed information about the used tools, about their configuration and finally about the
necessary sequence of events and instructidigure5 shows this concept:

Collahorative
Repeatable
Process
Iy

thinkLet

/ A ‘\
Configu-
ration

Tool Script

Figure5: ThinkLes as building block of repeatable collaborative processé$ p. 51)

The description of the tools includes information about the used software (version) and hardware. This is
important to be able to reproduce results; even though many GSS have a brainstorming tool, different
vendors implement this in other ways. In addition to that, the configuration of a GSS tool used is also
important; hasthe brainstorming toolbeen configured to povide anonymity or were the user names
visible?This could make a major difference concerning the outcome of a meeting. Finally, it is extremely
important to have an exact script of trevents and of oral or written comments. Hereby not only the

meaning ofwords, but the exact original terms are importait. good example is given {8), saying
G1LAO1AY3 o0dzitié AyadSIR 2F GRSNRENXYVHSFR2ISF kK ASNI
I @S NI} #Sdiffefdnce duringbrey 8 0 2 NYAy 3 aSaarzyad |-RIAWRE GINIO| A
duced laughteand participants performed better.

A ThinkLet Example
The following thinkLets, amongst others, presented (#4):

Diverge: LeafHopper
Choose thisk A y 1 [ S X

XgKSY @2dz 1y26 AYy IROIyOS GKIFG GKS GSIFY Ydzad o6 NI A
X6KSY RAFFSNBY(G LI NGAOALI yiad oAttt KIF@BS RAFFSNBydG
XgKSY AG Aa y20 AYLRNIL ydontribdes fo avargzdle. G K & SOSNE LI
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Overview

Participants start with an electronic list of several discussion topics. Each item on the list linksi1to an i
stance of a simultaneous comment window. Each participant hops among the topics to contribute as di
tated byinterest and expertise.

Setup
Use Topic Commenter with the following configuration:

Participants may contribute comments under each topic.

Participants may not contribute new topics.

Contributions will be anonymous.

Create one topic card for each braingting question in Topic Commenter or one of the other
list/comment tools.

=A =4 =4 =

Script

Explain the topics to the group and verify that the participants understand them.
Explain the kinds of ideas that the group must contribute.

Explain how to open the commentrmdow under each discussion item.

Say this:

a. Start working on the topics in which you have the most interest or the most expertise.
Then, if you have time, move to each of the other topics to read and comment on the
contributions of others.

b. You may not haveéme to work on every topic, so work first on the topics that are most
important to you.

Hpowbd e

ThinkLets asBuilding Blocks

The reason to define thinkLets is to use them as building blocks for collaborative proddssenakes it
easier and faster to modebmplex collaborative processes$ie quality of the modeled processes is also
higherwhen usihg already approved components.

Figure6 shows the first phase of a risk management process, the identification of risks, using four diffe
ent thinkLets. Each of the thinkLets belongs to a different category, which shows that the riskananag
ment process requires different patterns of collaboration.
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|

DirectedBrainstorm

Identify risks for
relevant themes

| (_ Diverge

FastfFocus

Formulate the
most important
risks

( PopecornSort

Categorize the

(Converqe

I
§| risks into the
&| relevant themes

BucketWalk

o| Check the correci]

identify more risks?

C5

Is there a need to

/

G| categorization and
clear meaning of
each risk

Eval

o Continue with Phase 2

Legend

Activity Decision

{ thinkLet name

Activity name

Pattern of
Collaboration

Flow direction

‘decision oulcomé'

Figure6: Repeatable process using thinkLd&sp. 52)
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3.2 Meetingworks Group Support System

The followingsection presents théleetingworksgroup support system. This system is freely available
(5) and supports in its basic version up to 5 particigaobnnected over LAN (same time, same place).
More advanced versions with support for more users as well as synchronous anathr@syous collab-
ration via the internet have to be purchased.

3.2.1 Components of Meetingworks

The Meetingworks group support systerasitwo different main components: the software executed on

the compuer of each participant (clieftand the software executed on the computer of the GSS &cilit

tor (servefp aSSlUAy3Ig2N] a OFffa GKAaA&LIANSINDQ@ROS GRS RzF T S dzNE
structionsand the actual step of the meetinghe ontent of thisscreen should be projected so that

every participant can see it.

Meetingworks provides differertbols to perform various group taskEhe following example shows the
most imporiant components and their usage depending on each other.

Before a Meetingworks supported meeting can begin, an agenda has to be generated. For this purpose,
the software contains the AgendaPlanner showedFigure?. This planningool is used to specify the
single steps of a meeting and to determine which tools should be used. The screenshot shows that the
meeting starts with a greeting. This is a manually performed step without using a specific ttmolelo

by the greeting, a tol for generating of ideas is invoked. These ideas are organized in the next step and
evaluated using a votinigol, as it will be shown later. Finally, the file editor is used to write a repott b

fore the lunch break begins. The AgendaPlanner allmvdiguringa lot of details and it must be spec

fied for eachstep, which data should be used; usually these from the step before. Further details about
the Meetingworks software can be found in its user mar{@al.

L4 Meetingworks - AgendaPlanner - [Agenda - C:Weetingworks\Data\tllFunctions.AGD]
@ Fle Edt Options Window Help -8 %

CER FEEF EFE] BE) Bl

Manual Greeting

+ Generate Generating of Ideas
Organize Organization of generated ideas
Evaluate Evaluate the ideas

File Editor  Interpretation of evaluation results

Timer

Meetingworks free version Wrap |On 06:32

Figure7: Meetingworks agenda planner

The meeting begins with a greeting. The next step is the generation of ideas or arguments; each change

G2 I F2ftft2eAy3 aiSL) KIa (2 0SS LISNF2NN¥SR Yeydz ffe
tingworks chauffeurFigure8 shows the invoked Meetingworks tool fgeneration The example topic is

GKS aGFGSYSyld aLYLX SYSyidl GAzy EBEvery particpanNdedsthegr 230G S
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gram window show in Figure8 on his screen;further, the red framed section is shown on the faailit

G2NRaE aONBSy>s gKAOK Ad LINRP2SOGSR (2 anfrynduspp Aot S T
create items and comment on items entered byet persons, which results in a tree structure as shown

in the screenshot. Items a user does not want to publish yet can be saved on a scratchpad, the left part

of the program windowOnce no new items are generated anymore or a time limit has been reached

the next step isnitiated by the facilitator.

FQ,“;"“'"-T? Dimitks = Canarats Datticinant a\mg

User. 1 Lee

Current topic (1 of 1) B -
| @ Implementation of a workflow system for our company

New item (enter one item at a time up to 2000 characters then press Send)

Scratchpad (your unsent items) Group list (sent items from all participants)
ltem | ltem
| Na real need for it = 1 It's too expensive

1.1 New hardware needed
2 Supports decision making of the
management
= 3 Does not care about the users' needs
3.1 That depends upon the
implementation process
4 Makes paperwork easier

Ui

Note: To send from your scratchpad, select the item or items from the list and press the Send button or use the
mouse to drag the items to the Group list.

| Hide scratchpad [F7] Help [F1]

Enter and send item #5

Figure8: Meetingworks generatiortool

After the generation process theollected ideas and arguments have to be organizEdr this purpose,
Meetingworks provides the organizationdbshown inFigure9. This tool allows to group the beforag
thereditems; it is also possible to add further comments. In contrast to the generation step, theiorgan
zation tool only runs on the computer of the facilitator. So tbeganization step includes discussion
within the group. Basically, the organization step is necessary to gerntbmtpestionnaire for thesval-
uation step.
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bl Meetingworks - Organize
File Edit Actions Options Tools Window Help

[11.1 Makes paperwork easier

111.2 Supports decision making of the management
=12 Contra
=12.1 Does not care about the users' needs
112.1.1 That depends upon the implementation process
:ﬁZ.Z It's too expensive
112.2.1 New hardware needed

Mode | Outliner Time || 05:32 Wrap ||On

Figure9: Meetingworks organizatioriool

The evaluation tool is sk in Figurel0. It provides voting mechanisme evaluate the previousay

thered information. The screenshot shows what each participant sees; it is possible to specify different
kinds of answer possibilitidike openended, yesho or rating on a scalé&ach participant can also e

ment on the various topics; these comments are accessible aftgpdahimg has ended

Figurel0: Meetingworks evaluation tool

After every participant has votethe results ae presentedas shown irFigurell. The average score for
each questionnaire item as well as the variance is shown; in this case the variance is zero, because just
one person voted.
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