
 

 

  

University of Colorado 

 

Decision Making in Groups 
Psychological Aspects & Group Support Systems 

Stefan Appel 

 



STEFAN APPEL DECISION MAKING IN GROUPS 11/07/2007 

 

 
[2] 

Table of Contents  
 

1 Introduction ........................................................................................................................................... 3 

2 Psychological Aspects of Groups ........................................................................................................... 4 

2.1 Definitions ..................................................................................................................................... 4 

2.2 Evaluation of Groups ..................................................................................................................... 4 

2.2.1 SYMLOG ................................................................................................................................. 4 

2.2.2 Leadership ............................................................................................................................. 7 

2.3 Difficulties of Decision Making in Groups ..................................................................................... 8 

2.3.1 Social Loafing ......................................................................................................................... 8 

2.3.2 Polarization ............................................................................................................................ 9 

2.3.3 Usage of Group Resources .................................................................................................... 9 

2.3.4 Groupthink............................................................................................................................. 9 

2.3.5 Improving Group Decision Making ...................................................................................... 12 

3 Group Support Systems ....................................................................................................................... 16 

3.1 Implementation of Group Support Systems ............................................................................... 16 

3.1.1 Technology Transition Model .............................................................................................. 16 

3.1.2 Self-extinguishing GSS Facilities .......................................................................................... 17 

3.1.3 Self-sustaining GSS Facilities ............................................................................................... 17 

3.1.4 Collaboration Engineering with ThinkLets ........................................................................... 18 

3.2 Meetingworks Group Support System ........................................................................................ 22 

3.2.1 Components of Meetingworks ............................................................................................ 22 

3.2.2 Realization of a ThinkLet using Meetingworks .................................................................... 26 

3.2.3 Evaluation of Meetingworks................................................................................................ 28 

3.3 The Delphi Method modeled with thinkLets ............................................................................... 29 

4 Conclusion and Future Work ............................................................................................................... 30 

5 Table of Figures ................................................................................................................................... 31 

6 References ........................................................................................................................................... 32 

 

  



STEFAN APPEL DECISION MAKING IN GROUPS 11/07/2007 

 

 
[3] 

1 Introduction  
 

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

Making decisions is an essential part of everyday life and mostly happens without thinking about the de-

cision making process itself. Surly, when making decisions, the different consequences for different al-

ternatives are considered and based upon that a decision is made. But what sounds so easy is a rather 

complex process. Defining good decisions is often a huge problem where multiple sources of information 

have to be combined. However, people often do not think about possible difficulties during this stage of 

decision making at all; they focus on the possible consequences and do not think about the possibility 

that the process of generating the different consequences might be inaccurate or incomplete. This effect 

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

Thinking about the decision making process itself is a problem discussed by many philosophers. Accord-

ing to (1), different philosophers proposed different theories whether to accept a certain proposition 

given a topic to decide about. Is it for instance necessary to have empirical data to rely on, or must a 

formal model exist to support a proposition? These are the typical kinds of questions one has to think 

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 within groups: How 

are groups defined? Which problems may occur when groups make decisions? How can decision making 

within groups be improved? This part of the work hopefully provides some information sensitizing 

people to be careful when making decisions within groups, because these decisions are not necessarily 

better than individual decisions. Effects like groupthink, polarization or social facilitation inhibit the per-

formance of groups and may lead to disastrous wrong decisions (2), (3). 

The second part of the work introduces the concept of group support systems. Their goal is to support 

groups in order to make good decisions. These systems try to give advice or provide certain tools, for 

instance to perform a brainstorming, to overcome issues leading to bad group decisions. In the context 

of group decision support, the concept of thinkLets (4) is presented. Further, the group support system 

Meetingworks (5) is presented and it is shown how it can enable the improvement of group decisions. 
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2 Psychological Aspects of Groups  
This section presents social psychological issues concerning groups and decision making within groups. 

The information presented is mainly based on (6). Further sources are referenced explicitly in the accord-

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 two 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 together in a company. This 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 group mem-

ber to leave the gǊƻǳǇ ǾƻƭǳƴǘŀǊȅΦ DǊƻǳǇ ƳŜƳōŜǊǎ ƻŦ ƘƛƎƘ ŎƻƘŜǎƛǾŜ ƎǊƻǳǇǎ ǘŜƴŘ ǘƻ ǳǎŜ ǘƘŜ άǿŜέ ǎǘŀǘe-

ƳŜƴǘ ǊŀǘƘŜǊ ǘƘŀƴ ǘƘŜ άLέ ǎǘŀǘŜƳŜƴǘ ǿƘŜƴ ŘƛǎŎǳǎǎƛƴƎ ƻǊ ǘŀƭƪƛƴƎ ŀōƻǳǘ ǘƘŜ ƎǊƻǳǇΦ Lƴ ŎƻƴǘǊŀǎǘ ǘƻ ǘƘŀǘΣ ƭƻǿ 

cohesive groups tend to split so that some factions within the large group develop. A way to measure the 

cohesiveness within groups is using a questionnaire to determine, amongst others, the satisfaction of the 

group members with the current situation within the group; further information to determine group co-

hesion can be found in (7). 

As we will see later, it is not always desirable to let high cohesive groups 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 

a team works together for longer time, it becomes more cohesive, which 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 possibility why to become a member of a group or why to be assigned to a group. Other reasons 

for joining groups are personal social needs like attention or sense of belonging, but also a requirement 

for security, need of information or just to generate a positive social identity. Whereas the first reason, 

common problem solving, is the motivation to establish teams in organizations, latter reasons are impor-

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

2.2 Evaluation of Groups  
Sometimes it may be important to gain knowledge about the structure within a group to estimate the 

quality of the decisions made. It is for example important to know about the decision strategy used and 

the kind of leadership within the group. 

2.2.1 SYMLOG 

To analyze the structure of groups, Bales and Cohen have developed the SYMLOG system (8), a toolkit to 

understand the activities within a group. SYMLOG ǎǘŀƴŘǎ ŦƻǊ άSystem for the Multiple Level Observation 

ƻŦ DǊƻǳǇǎέ. It is a measurement scheme consisting of three dimensions to characterize each group 

member. The dimensions are NP (negative, positive), UD (upward, downward) and BF (forward, back-

ward); these can be arranged in a cube as shown in Figure 1. 
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Figure 1: SYMLOG cube according to (8) 

According to (9), the UD dimension expresses the degree of dominance within a group. A person is de-

ǎŎǊƛōŜŘ ŀǎ άǳǇǿŀǊŘέΣ ƛŦ ǎƘŜ ŀŎǘǎ ŘƻƳƛƴŀƴǘƭȅ ǿƛǘƘƛƴ ǘƘŜ ƎǊƻǳǇΣ ŦƻǊ Ŝxample by trying to influence other 

ƎǊƻǳǇ ƳŜƳōŜǊǎΦ ! ǇŜǊǎƻƴ ŘŜǎŎǊƛōŜŘ ŀǎ άŘƻǿƴǿŀǊŘέ ƛǎ ǎǳōƳƛǎǎƛǾŜΣ ŘƻŜǎ ƴƻǘ ŀŎǘ ŀǎ ŀ ƭŜŀŘŜǊ ŀƴŘ ǘǊƛŜǎ ƴƻǘ 

to influence other group members. 

The NP dimension is used to express the degree of openness of a group member within a group. A per-

ǎƻƴ ƛǎ ŘŜǎŎǊƛōŜŘ ŀǎ άǇƻǎƛǘƛǾŜέΣ ƛŦ ǎƘŜ ŀŎǘǎ ƛƴ ŀ ŦǊƛŜƴŘƭȅ ǿŀȅΣ ƛǎ ŎƻƻǇŜǊŀǘƛǾŜ ŀƴŘ ƘŜƭǇǎ ǘƻ ƛƳǇǊƻǾŜ ǘƘŜ ŀc-

ǘƛƻƴǎ ǿƛǘƘƛƴ ŀ ƎǊƻǳǇΦ Lƴ ŎƻƴǘǊŀǎǘ ǘƻ ǘƘŀǘΣ ŀ ǇŜǊǎƻƴ ŘŜǎŎǊƛōŜŘ ŀǎ άƴŜƎŀǘƛǾŜέ ƛǎ ǳƴŦǊƛŜƴŘƭȅΣ ŘƻŜǎ ƴƻǘ ŎƻƻǇe-

rate, acts in an egoistic way and therefore does not help the group. 

The last factor to categorize group members is the BF dimension, which is used to describe the accep-

ǘŀƴŎŜ ƻŦ ƎƛǾŜƴ ǘŀǎƪǎΦ ! ǇŜǊǎƻƴ ƛǎ ŘŜŜƳŜŘ ŀǎ άŦƻǊǿŀǊŘέ ƛŦ ǎƘŜ ǎƘƻǿǎ ōŜƘŀǾƛƻǊ conformal to a given task. 

Opposing to thatΣ ŀ ǇŜǊǎƻƴ ƛǎ ŘŜǎŎǊƛōŜŘ ŀǎ άōŀŎƪǿŀǊŘέΣ ƛŦ ǎƘŜ ŘƻŜǎ ƴƻǘ ŀŎǘ ŎƻƴŦƻǊƳŀƭ ǘƻ ǘƘŜ ǊǳƭŜǎ ǿƛǘƘƛƴ ŀ 

group. This dimension is very abstract and it depends on the group, which behavior counts as conform or 

ƴƻǘ ŎƻƴŦƻǊƳΦ ά.ŀŎƪǿŀǊŘέ ōŜƘŀǾƛƻǊ ŦƻǊ ŜȄŀƳǇƭŜ ŎƻǳƭŘ ōŜ ŜƳƻǘƛƻƴally, whereas a person described as 

άŦƻǊǿŀǊŘέ ŀŎǘǎ ƛƴǎǘǊǳƳŜƴǘŀƭƭȅ ŎƻƴǘǊƻƭƭŜŘΦ .ǳǘ ŀƭǎƻ ǊǳƭŜǎΣ ƭŀǿǎ ƻǊ ŎǳǎǘƻƳǎ ŎƻƳŜ ƛƴǘƻ Ǉƭŀȅ ǿƘŜƴ ŘŜǎŎǊƛōƛƴƎ 

persons according to the BF dimension. 

Using these three dimensions, 26 different characteristics can be identified. According to the SYMLOG 

cube in Figure 1, each part 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 dimensions. So a person who ƛǎ ŘŜǎŎǊƛōŜŘ ŀǎ άǳǇǿŀǊŘέΣ 

άǇƻǎƛǘƛǾŜέ ŀƴŘ άōŀŎƪǿŀǊŘέ Ŏŀƴ ōŜ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘƘŜ ǳǇǇŜǊ ǊƛƎƘǘ ŎƻǊƴŜǊ ƻŦ ǘƘŜ ŎǳōŜ ό¦tbύΦ 

One method used to characterize group members with SYMLOG is questionnaire based. For each group 

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

in Figure 2. Each of the questions correlates to one SYMLOG category and the possible answers deter-

mines whether the evaluated person shows the connected properties rarely, sometimes or often. The 

third question in Figure 2Σ ŦƻǊ ŜȄŀƳǇƭŜΣ ŀǎƪǎ ŦƻǊ άŀŎǘƛǾŜ ǘŜŀƳǿƻǊƪ ǘƻǿŀǊŘ ŎƻƳƳƻƴ Ǝƻŀƭǎέ ŀƴŘ άƻǊƎŀƴƛȊa-
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ǘƛƻƴŀƭ ǳƴƛǘȅέΦ ! ǇŜǊǎƻƴ ǿƘƻ ǎƘƻǿǎ ǘhis behavior is according to SYMLOG categorized as positive, forward 

and upward (UPF). A person often showing the behavior mentioned in question 24, passivity and no co-

operation with authority, is categorized as downward and backward (DB). (10) 

 

Figure 2: Example questionnaire of SYMLOG (11) 

Surly, a person does typically not fit exactly within one category. Therefore, after a person has been eva-

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

single results. The results for a team can then be shown as a field graph as shown in Figure 3. The x-axis 

represents the PN dimension, the y-axis the FB dimension and the DB dimension is described by the sizes 

ƻŦ ǘƘŜ ŎƛǊŎƭŜǎΤ ǘƘŜ ōƛƎƎŜǊ ǘƘŜ ŎƛǊŎƭŜǎ ŀǊŜΣ ǘƘŜ ƳƻǊŜ άǳǇǿŀǊŘέ ƛǎ ŀ ǇŜǊǎƻƴΦ 

Evaluating the members of a group using the SYMLOG model helps to gain knowledge about the internal 

structure of a group and oŦ ƎǊƻǳǇ ƳŜƳōŜǊǎΩ ŀǘǘƛǘǳŘŜǎΦ ¢Ƙƛǎ ŀƭƭƻǿǎ ǘƻ ŀƴŀƭȅȊŜ ŎƻƴŦƭƛŎǘ ǇƻǘŜƴǘƛŀƭǎ ǿƛǘƘƛƴ 

groups or to judge the quality of decisions made. Figure 4 shows different regions within a field graph, 

which may reveal possible conflicts. The arrows shows opposing positions; if a team consists 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 anti-authoritarian way, this is a source of conflicts. 

Not only conflicts can be detected by using SYMLOG; the SYMLOG consulting group (11) claims to have 

over one million SYMLOG profiles and background information; using this large database, it is possible to 

determine profiles for good team workers or good leaders, depending on the needs of an organization. 
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In addition to that, confronting people with their SYMLOG results often reveals discrepancies how a per-

son thinks she behaves and how her behavior is perceived by others. This kind of feedback can help to 

improve ǇŜƻǇƭŜΩǎ behavior and to make them to better team players. 

 

Figure 3: A SYMLOG field graph (11) 

 

Figure 4: SYMLOG field graph regions (11) 

2.2.2 Leadership  

Depending on the team, different kinds of leadership are necessary to reach common goals and to make 

good decisions. By using the SYMLOG model, a deep insight in group internals is possible. So the SYMLOG 

results can help to find the 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 most famous ones is based upon a work by Kurt Lewin (12). He describes three kinds of lea-

dership: authoritarian leadership, participative leadership and laissez-fair leadership. 
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Authoritarian leaders, also called autocratic leaders, have clear expectations what the group members 

have to do. The group membeǊǎ ǳǎǳŀƭƭȅ ƘŀǾŜ ǘƻ Ŧƻƭƭƻǿ ǘƘŜ ƭŜŀŘŜǊΩǎ ƛƴǎǘǊǳŎǘƛƻƴǎ ŀƴŘ ŀǊŜ ƴƻǘ ŀǎƪŜŘ ŀōƻǳǘ 

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 obvious; working in a team with an au-

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

to dissatisfaction quickly. 

A mostly better way of leadership is participative or democratic leadership. This time the leader 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 the next sections will show. 

Finally, a laissez-fair leader is not a real leader at all. The group members organize the work on their own 

and have a high degree of freedom how to do the work. Problems using this type of leadership may oc-

cur due to a lack of discipline 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 evident. Given a situation in which a difficult decision has to be made; if a group has to 

make this decision, 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 group is better than individuals can lead to worse results; this effect is called groupthink 

and will be discussed in a following chapter. Nevertheless, it has also been shown, that working in groups 

can increase the performance and quality of work. It is also not possible to work alone for a lot of tasks; 

it is required to work in groups. 

This section of the work describes some problems which may occur when people work together in 

groups. It is important to know about these effects in order to avoid some directly or by providing tools, 

for instance group support systems. 

2.3.1 Social Loafing  

¢ƘŜ ǘŜǊƳ άǎƻŎƛŀƭ ƭƻŀŦƛƴƎέ ƛǎ ǳǎŜŘ ǘƻ ŘŜǎŎǊƛōŜ ǘƘŜ ǊŜŘǳction of motivation and performance of single 

group member. Experiments have shown that persons show less performance and motivation when per-

forming tasks, if they work in a group. This effect is also called Ringelmann-effect (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 increases. One reason surly 

is synchronization issues; it is difficult for more people to pull at the same time. But the pull force per 

person within 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 tasks; task in which 

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. 
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Based on this observation, some possibilities exist to avoid social loafing: The leader of a group tries to 

split the overall task in individual parts for each group member. By doing this, it is noticeable, what eve-

rybody has to do and individual performance is identifiable. Each group member should see that his con-

tribution to the overall task is important, maybe unique and can only be done by himself. This increases 

importance of the individual task. In addition to restructuring the task, reinforcement of the group cohe-

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 individuals. Especially 

highly cohesive groups with members who tend to make similar decisions given a task, are susceptible 

for polarization effects. According to (6), two reasons for polarization can be identified: at first, the ten-

dency exist, that the direction of a group discussion is determined by the first statement. So often no 

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, members seldom hold opposing views. The second 

reason for polarization is the fact that group members tend to outperform each other in order to appear 

somehow individual. This leads to more and more extreme positions of single group members. The final-

ly made decision is then based upon more and more extreme positions and is therefore itself rather ex-

treme compared to a decision made by an individual. 

Important within the context of group support systems is the fact that polarization also occurs in virtual 

groups and can be even stronger in that context (14). Therefore it is necessary to consider polarization 

when developing or using group support systems. 

2.3.3 Usage of Group Resources 

As stated above, a common belief is that due to the fact that groups have a number of members a larger 

base knowledge exists for a given task. Therefore more arguments for different possible decisions could 

be found, leading to a better decision. But this has shown to be false; 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 than presenting 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 times (common knowledge effect), so 

that it is unlikely that 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 presented to 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 decisions. The term 

άGroupthinkέ has been introduced by Irving Janis in 1972 (15) and can be used to explain a lot of popular 
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faulty decisions, as it will be shown later. Groupthink occurs due to the pressure of the group on its 

members; this causes a ŘŜǘŜǊƛƻǊŀǘƛƻƴ ƻŦ άƳŜƴǘŀƭ ŜŦŦƛŎƛŜƴŎȅΣ ǊŜŀƭƛǘȅ ǘŜǎǘƛƴƎΣ ŀƴŘ ƳƻǊŀƭ ƧǳŘƎƳŜƴǘέ (15 p. 

9). 

According to (3) and (2), eight groupthink symptoms can be indentified and divided into three major 

types: 

¶ Type 1: Overestimations of the group's power and morality 

Illusion of invulnerability: 

When making decisions within a group, the illusion of being invulnerable, because of being in 

a group, may occur. This makes group members extremely optimistic about the decision 

consequences and is therefore dangerous; the decisions taken tend to include more risks. 

Unquestioned belief in the group's inherent morality: 

Deciding within a group often includes the belief that these decisions are morally correct, 

and therefore consequences are not exhaustively considered. But this is again a false as-

sumption; if a group of unmoral people makes a decision, the result is not automatically mo-

rally. In addition to that, the effect of polarization can even reinforce the degree of immorali-

ty. 

¶ Type 2: Closed-mindedness 

Collective rationalization:  

Within a group, warnings, either from outside or from group members, are not considered as 

much as they should. Criticism is rationalized by the whole group, which is supposed not to 

make wrong decisions. 

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 solutions with positive results 

for both sides, groups try to maximize their own success. 

¶ Type 3: Pressure toward uniformity 

Self-censorship:  

While discussing alternatives for or consequences of a decision, personal doubts are not ex-

pressed in order to be conformal with the group; especially members of high cohesive 

groups fear becoming an outsider. 
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Direct pressure on dissenters:  

The symptom of self-censorship can be absolutely eligible, because groups suffering from 

groupthink tend to exert pressure on dissenters. Therefore members try to avoid mentioning 

criticism. 

Illusion 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 self-censorship. 

Emergence of self-appointed mind guards:  

The last symptom connected with groupthink is the purposeful blockade of information be-

ing contrary to the ƎǊƻǳǇǎΩ point of view; some members try to protect the group from this 

information in order to avoid conflicts within the group. But withholding information ob-

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, the worse is the performance of the group and the decisions made are bad. 

Therefore groupthink should be avoided, which is another important goal of a group support system. 

Examples of Groupthink  

An example for a disastrous result, based on a decision suffering from groupthink, is the explosion of the 

Challenger space shuttle in 1986 (3) (16). The Challenger exploded, because an O-ring failed to seal to 

parts of the rocket and fuel could leave. This fuel inflamed and caused the explosion. It is also important 

to know that there had been no recent construction changes at the rocket and the O-ring had worked 

well for many launches. The only difference compared to launches before was the low outside tempera-

ture, which finally caused the O-ring failure; the O-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. But the NASA decided, opposing to these suggestions, to 

launch. This was a disastrous decision, which suffered from groupthink. In the following, the different 

groupthink symptoms are exemplified using this fatal decision making process (16). 

Illusion of invulnerability: 

The illusion of invulnerably is based on the fact that until 1986 no accident happened within the space 

ǎƘǳǘǘƭŜ ǇǊƻƎǊŀƳΦ {ƻ ǘƘŜ ŘŜŎƛǎƛƻƴ ōƻŀǊŘ ōŜƭƛŜǾŜŘ ǘƘŀǘ ŀ ƭƻǘ ƻŦ ŜȄǇŜǊǘǎ ŎŀƴΩǘ ōŜ ǿǊƻƴƎ ŀƴŘ everything will 

be fine this time, too, ignoring the different environmental conditions. 

Unquestioned belief in the groupΩǎ inherent morality: 

Due to the assumption that board members believe in the correctness of their decisions, new moral 

rules had been established: rather than proving that something is safe, it had to be proven unsafe; so the 

default case is assuming that everything is safe. 
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Collective rationalization: 

The decision board knew about the O-ring as a point of failure, but never analyzed exhaustively the 

backup mechanisms; it was assumed that a backup exists and would work. 

Stereotyped views of the opposition: 

A technician, who suggested deferring the launch, was no NASA employee; he worked for the company 

producing the O-rings. His suggestion to wait until temperature increases had not been taken seriously; 

the decision board noticed him as oppositions and did not see the need to discuss about his advice. 

Self-censorship: 

Another technician from the ancillary company did not insist on deferring the launch. He just suggested 

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 that, the techni-

cians reported, that they had felt pressure from the NASA to revert their suggestion of deferring. 

Illusion 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 the O-ring. Nevertheless, an illusion of unanimity had been 

created. 

Emergence of self-appointed mind guards: 

The decision board excluded some experts from decisions concerning safety; amongst others a techni-

cian with knowledge about possible problems with the O-ring. 

These examples show that groupthink affected the decision made by the NASA massively and that the 

effect of groupthink should be taken seriously. Besides the space shuttle catastrophe, a lot of other ex-

amples exist, where decisions might have suffered from groupthink. Popular topics for groupthink re-

search are political decisions; it is assumed that a lot of important political decisions, for example about 

wars, suffered from groupthink (2) (17). But it is often difficult 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 advices in order to help improving decision 

making processes. 

Avoiding Polarization  

A major problem of decisions made by groups is caused by polarization; group decisions tend to be ex-

ǘǊŜƳŜǊ ǘƘŀƴ ƛƴŘƛǾƛŘǳŀƭ ŘŜŎƛǎƛƻƴǎΦ ¢ƻ ŀŘŘǊŜǎǎ ǘƘƛǎ ƛǎǎǳŜΣ ŀ ǘŜŎƘƴƛǉǳŜ ŎŀƭƭŜŘ άdevilΩǎ ŀŘǾƻŎŀǘŜέ όƭŀǘΦΥ advo-

catus diaboli) can be used. The original duty of a ŘŜǾƛƭΩǎ ŀŘǾƻŎŀǘŜ ƛǎ άto examine critically the evidence on 



STEFAN APPEL DECISION MAKING IN GROUPS 11/07/2007 

 

 
[13] 

which a demand for beatification or canonization restsέ (18). The newer meaning defines a devƛƭΩǎ ŀŘǾo-

ŎŀǘŜ ŀǎ άa person who champions the less accepted cause for the sake of argumenǘέ (18). 

¢ƘŜ ǎŜŎƻƴŘ ŘŜŦƛƴƛǘƛƻƴ ƛǎ ǘƘŜ ƻƴŜ ŘŜŦƛƴƛƴƎ ŀ ŘŜǾƛƭΩǎ ŀŘǾƻŎŀǘŜ ŘǳǊƛƴƎ ƎǊƻǳǇ ƳŜŜǘƛƴƎΦ .ŜŦƻǊŜ ŀ ƳŜŜǘƛƴƎ, one 

or more, depending on the ƎǊƻǳǇ ǎƛȊŜΣ ƎǊƻǳǇ ƳŜƳōŜǊǎ ŀǊŜ ŎƘƻǎŜƴ ǘƻ ŀŎǘ ŀǎ ŀ ŘŜǾƛƭΩǎ ŀŘǾƻŎŀǘŜΦ ¢ƘŜ ǘŀǎƪ 

of these persons is to critically question the topics discussed by the group, for example by finding coun-

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

helps to avoid tending towards an extreme decision. 

5ŜǇŜƴŘƛƴƎ ƻƴ ǘƘŜ ƎǊƻǳǇΣ ƛǘ Ŏŀƴ ōŜ ǉǳƛǘŜ ƘŀǊŘ ǘƻ ōŜ ŀ ŘŜǾƛƭΩǎ ŀŘǾƻŎŀǘŜΦ ¢ƘŜǊŜŦƻǊŜ ǘƘƛǎ ǘŀǎƪ ǎƘƻǳƭŘ ōŜ ŀs-

signed to different group members for different meetings. So no group member gets the image of an 

outsider. Lǘ ƛǎ ŀƭǎƻ ƛƳǇƻǊǘŀƴǘ ǘƘŀǘ ǘƘŜ ŘŜǾƛƭΩǎ ŀŘǾƻŎŀǘŜ ǘŀƪŜǎ ƛǘǎ ǊƻƭŜ ǎŜǊƛƻǳǎƭȅΤ ƻǘƘŜǊǿƛǎŜ ǘƘƛǎ ǘŜŎƘƴƛǉǳŜ 

does not lead to the desired result. 

Avoiding Groupthink  

Based on (15), the following hints can help 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 to think and talk critically about 

everything; the desirability of criticism should be repeatedly expressed by the leader to. The next advice 

addresses the persons creating groups and assigning tasks to them. When doing this, the specification of 

the task should not include any expectation; otherwise 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 argumentations can be compared; the case of 

discrepancies between groups shows 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 parts; these subgroups 

have different leaders and work at a task independently from each other. After some time, the sub-

groups meet and exchange their knowledge and arguments, whereas it is especially important to notice 

differences. 

Lǘ ƛǎ ŀƭǎƻ ƘŜƭǇŦǳƭΣ ƛŦ ǎƛƴƎƭŜ ƎǊƻǳǇ ƳŜƳōŜǊǎ ŘƛǎŎǳǎǎ ǘƘŜ ƎǊƻǳǇΩs deliberations with persons not being mem-

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 making a wrong decision. Instead of or in addition to asking outstanding persons, inviting differ-

ent experts to single group meetings can also support the discussion process. These experts should ex-

press criticism or suggestions about the topics and arguments being discussed in the group. So the group 

gets new input to discuss about. TƘŜ ŀōƻǾŜ ŘŜǎŎǊƛōŜŘ ƳŜǘƘƻŘ ƻŦ ƭŜǘǘƛƴƎ ƻƴŜ ƎǊƻǳǇ ƳŜƳōŜǊ ŀŎǘ ŀǎ ŘŜǾƛƭΩǎ 

advocate also helps to avoid some symptoms of groupthink and is easy to enable. 

One major problem caused by groupthink is a stereotyped view of the opposition. To address this prob-

lem, groups should spent time to exhaustively analyze the opposition and to construct different scena-

rios about the intensions of the opposing side. Last but not least, after a decision has been made, a 

second-chance meeting should be hold. During this meeting every group member should express re-

maining doubts; afterwards the whole decision should be reconsidered and either accepted or declined. 
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Decision Making  Support  using the Delphi Method 

A specific technique which can be applied in order to address groupthink and polarization issues is the 

Delphi Method; this method also helps to make use of all available group resources. According to (1 p. 3) 

άDelphi may be characterized as a method for structuring a group communication process so that the 

process is effective in allowing a group of individuals, as a whole, to deal with a complex problem.έΦ 

Basically, applying the Delphi method consists of four steps. In (1) the basic Delphi mechanism is de-

scribed rather generally in the introductory section; following chapters present a lot of applications. Al-

though (1) is a broad work containing a lot of information about the Delphi method, the following sec-

tion presents the version described in (19), as it does better fit into the context of pure decision making. 

The Delphi process starts with the description of the problem a group is 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. This can, for example, be done by handing out papers with the task printed on it. Then eve-

rybody writes his arguments concerning the topic down and turns the paper back to the Delphi process 

leader whereas the anonymity is warranted. Afterwards, the most complicated phase begins: the leader 

has to combine all decisions and arguments in order to present them to the whole group. After this step 

every group member knows all arguments suggested so far without knowing which statements comes 

from whom. The last step of this first Delphi round is returning the combined information back to the 

group members, 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) to 5 (high). In addition to that, each 

group member may also add new list 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, until an ap-

propriate result is reached, whereas it has to be specified what an appropriate result is. According to 

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

(ὰέύὩίὸὛὧέὶὩ+ ὬὭὫὬὩίὸὛὧέὶὩ+ 4ɇὥὺὩὶὥὫὩὛὧέὶὩ)

6
 

A possible stop criterion is for instance a situation, where the argument scores for a certain decision 

have a two-thirds majority compared to alternative decisions: 

В ὛὧέὶὩ(ὴ)ὴὶέ ὍὸὩάί ὴ

В ὛὧέὶὩ(Ὥ)ὍὸὩάί Ὥ

2

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 process, a team 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 workflow system or not. Each person may write down several 

arguments, as well pro as contra. Afterwards, the arguments are collected and handed out to the group 
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members again. The result handed out to everybody could look like the following table. Every group 

member then has to score each item. 

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

Item 
number 

Pro / Contra Description Score (1-5) 

1 Pro 
The implementation of a workflow system saves money, be-
cause 20% of the employees are not needed anymore. 

4 

2 Contra 
Due to the implementation of a workflow system, 20% of the 
employees could be laid off. This would create a bad image of 
the company leading to a massive decrease of customers. 

3 

3 Pro 
It is easier for the management to control the business 
processes due to automatically generated reports. 

2 

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

4 

 
The next step is the evaluation of the 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 Widgets Inc.? ς Round 2 

Item 
number 

Pro / Contra Description Score (1-5) 

1 Pro 
The implementation of a workflow system saves money, be-
cause 20% of the employees are not needed anymore. 

 

2 Contra 
Due to the implementation of a workflow system, 20% of the 
employees could be laid off. This would create a bad image of 
the company leading to a massive decrease of customers. 

 

2a Pro 
Studies have shown that this is only a temporary effect and the 
number of customers is supposed to increase to the old level 
within one year. 

 

 
Finally, after some Delphi rounds, further new arguments should not appear anymore and the scores 

should stabilize. This final result can then be used as basis for a decision. 

Compared to an open group discussion, the Delphi method has the advantage of anonymity and there-

fore some symptoms of groupthink can be avoided. The effect of polarization is also reduced, because 

every group member writes down arguments on its own. Nevertheless, using Delphi is not panacea, but 

it can help to improve decisions making. 

The Delphi method does also work for virtual teams. Then items are collected and scored using collabo-

ration tools. One such tool is the Delphi Decision Aid website (20); this site provides the possibility to 

create questionnaires which can be answered online by the group member. The questions can either be 

open-ended 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 done this, (20) provides statistics about the 

results and allows moving on to the next Delphi round. 
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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 and techniques to avoid erroneous decisions. Now, in the second part, the focus lies on group sup-

port system and collaboration engineering. Group support systems (GSS) provide a set of tools to help 

groups within meetings; usually a GSS includes amongst others a brainstorming, a questionnaire and an 

evaluation tool. 

Although it has been shown, that GSS can lead to financial benefit due to better decisions, GSS diffuse 

slowly and in a lot of cases they have been used only for a short amount of time. Therefore the first part 

of this chapter presents some critical factors for the durable success of a GSS (4). One 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 Meetingworks GSS (5) and shows how 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 presented in (4). According to 

TTM, the use of a system is described by the frequency of perceived net values. These are user perceived 

values based on different dimensions. The following list shows these dimensions which are taken into 

account when determining the net value: 

¶ Usefulness: Will the technology enhance or hinder job performance? 

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

¶ Economic: ²ƛƭƭ ǘƘŜ ǘŜŎƘƴƻƭƻƎȅ ƛƴŎǊŜŀǎŜ ƻǊ ŘŜŎǊŜŀǎŜ ǘƘŜ ǳǎŜǊΩǎ ŎŀǎƘΣ ŀǎǎŜǘǎΣ ŜǘŎΦΚ 

¶ Physical: ²ƛƭƭ ǘƘŜ ǘŜŎƘƴƻƭƻƎȅ ƛƴŎǊŜŀǎŜ ƻǊ ŘŜŎǊŜŀǎŜ ǘƘŜ ǳǎŜǊΩǎ ƘŜŀƭǘƘ ŀƴŘ comfort? 

¶ Political: ²ƛƭƭ ǘƘŜ ǘŜŎƘƴƻƭƻƎȅ ƛƴŎǊŜŀǎŜ ƻǊ ŘŜŎǊŜŀǎŜ ǘƘŜ ǳǎŜǊΩǎ ŘŜƎǊŜŜ ƻŦ ƛƴŦƭǳŜƴŎŜ ǿƛǘƘƛƴ ǘƘŜ ƻr-

ganization? 

¶ Social: ²ƛƭƭ ǘƘŜ ǘŜŎƘƴƻƭƻƎȅ ŜƴƘŀƴŎŜ ƻǊ ŘŜǘǊŀŎǘ ǘƘŜ ǳǎŜǊΩǎ ǇŜǊǎƻƴŀƭ ǊŜƭŀǘƛƻƴǎƘƛǇǎ ǘƻ ƻǘƘŜǊ ǇŜr-

sons? 

¶ Cognitive: Will the technology increase or decrease the mental effort of the user needed to 

complete a task? This mental effort depends on whether the technology is easy to use and al-

lows access to all needed functions. 

The answers to these questions are not static; by and by the experience of a user grows and the system 

may become easier to use. It 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 until the nor-

mal level of operational costs 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. 
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3.1.2 Self-extinguishing GSS Facilities  

Based upon GSS analysis using the TTM, (4) provides some reasons explaining why some 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 showed that 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 was to over-

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 sustainable 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 TTM. As stated above, a GSS in its basic form re-

quires a lot of expertise to be driven correctly. ¢ƘŜǊŜŦƻǊŜ ŀ D{{ ŦŀŎƛƭƛǘŀǘƻǊ Ƴǳǎǘ ōŜ άŀ ƎƻƻŘ ŎƻƳƳǳƴƛŎa-

tor; a task-focused problem-solver; a people-person who perceives group objectives and understands 

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

ŦƭŜȄƛōƭŜΤ ŀ ƭŜŀŘŜǊΦέ (4 p. 41). Given a successful operating GSS, the political dimension of TTM suggests 

that the GSS facilitator has also a 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 the ƳŀƴŀƎŜƳŜƴǘΩǎ point of view, running a GSS seems not being important 

enough for such a highly qualified person. 

In addition to that, economical factors may also lead to the shutdown of a GSS. At first, GSS facilities are 

mostly not designed for a single work unit of an organization; they are rather generally useable and de-

signed to support different groups within a company from time to time. Therefore a GSS is likely to ap-

pear as a nice to have feature, but the organization can also run without it; especially, work units are of-

ten not willing to pay for a GSS facility in case of a budget crunch as the routine work can also be done 

without it. This is caused by the problem of quantifying the success of a GSS facility; usually there is no 

number at the end of a year expressing the cost savings due to the use of a GSS facility. Thus a GSS facili-

ty is likely to be shutdown in order to perform cost-cutting, even though savings due to the use of a GSS 

facility can be enormous. 

3.1.3 Self-sustaining GSS Facilities  

When implementing a GSS facility, the goal is to reach self-sustainability. Therefore the reasons leading 

to self-extinction have to be addressed. At first, a GSS facility should not only be designed for general 

purposes; in order to make it a part of work units every day business, it should ōŜ ŘŜǎƛƎƴŜŘ ǘƻ άŦƻŎǳǎ ƻƴ 

creating solutions for mission-critical collaborative tasks that recǳǊ ŦǊŜǉǳŜƴǘƭȅέ (4 p. 43). Such a GSS facil-

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 in case of a budget 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 probƭŜƳ ƛǎ ǘƻ ǘǊŀƛƴ άǇǊŀŎǘƛǘƛƻƴŜǊǎέ ŦƻǊ ǊǳƴƴƛƴƎ ǘƘŜ D{{ 

facility. A practitioner is this context is normal employee of the work unit who gets trained to perform a 

single mission-critical process using the GSS. This practitioner only needs to know about a restricted 
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number of the available GSS features and possibilities which are needed for a certain support process. 

Thus, he does not need all the abilities a GSS facilitator has to have and therefore this person likely stays 

within the work unit and is not promoted away. 

3.1.4 Collaboration Engineering  with ThinkLets  

An important step, when designing a sustainable GSS, is the support of mission-critical tasks, as stated 

above. The process of designing and deploying collaborative technologies and processes is called colla-

boration engineering. According to (4), successful collaboration engineering allows trained practitioners 

to run GSS facilities without the need of an explicit GSS facilitator. Three requirements have been identi-

fied to specify successful collaboration engineering: 

1. The steps to perform when using a GSS for supporting a certain task must be specified clearly. 

This specification can be a list of items describing which GSS functions should be executed at 

what time and which information must be given to the group members. 

2. This workflow should 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 executive person. 

3. Finally the collaboration engineering process must be efficient. Therefore it 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 

Categories of ThinkLets 

! ǘƘƛƴƪ[Ŝǘ άŎƻƴǎǘƛǘǳǘŜǎ ǘƘŜ ǎƳŀƭƭŜǎǘ ǳƴƛǘ ƻŦ ƛƴǘŜƭƭŜŎǘǳŀƭ ŎŀǇƛǘŀƭ ǊŜǉǳƛǊŜŘ ǘƻ ŎǊŜŀǘŜ ƻƴŜ ǊŜǇŜŀǘŀōƭŜΣ ǇǊe-

ŘƛŎǘŀōƭŜ ǇŀǘǘŜǊƴ ƻŦ ŎƻƭƭŀōƻǊŀǘƛƻƴ ŀƳƻƴƎ ǇŜƻǇƭŜ ǿƻǊƪƛƴƎ ǘƻƎŜǘƘŜǊ ǘƻǿŀǊŘ ŀ Ǝƻŀƭέ (4 p. 46). A complex 

group process, like decision making, consists of several parts and patterns of collaboration: gain know-

ledge about the decision to made, consider the alternatives, think about consequences, etc. So this 

process can be represented using some thinkLets, with the idea that some of these can be reused for 

other kinds of group tasks. More specifically, a thinkLet defines which tools and functions of a GSS have 

to be used to support or invoke a certain collaboration pattern. 

Generally, five broad categories of collaborations patterns, and therefore of thinkLets, exist: 

¶ Diverge: Move from situations with few concepts, arguments or knowledge to situations with 

more of these. A good example is brainstorming to generate ideas. 

¶ Converge: Move from a situation with many concepts, ideas or arguments towards a situation 

with focus on fewer of these. 

¶ Organize: Given a bunch of arguments, concepts or ideas, this category of patterns helps to or-

ganize them. An example is to sort the results of a brainstorming into categories and link them 

together. 

¶ 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 to get in-

formation about the opinions of the group members. 
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¶ Build consensus: Often the last step of a collaborating group is to build consensus, which means 

moving from less to more agreement within the group. 

Components of a ThinkLet 

A thinkLet represents a repeatable collaboration pattern using a GSS. 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 instructions. Figure 5 shows this concept: 

 

Figure 5: ThinkLets as building blocks of repeatable collaborative processes (4 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; has the brainstorming tool been configured to provide 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 the events and of oral or written comments. Hereby not only the 

meaning of words, but the exact original terms are important. A good example is given in (4); saying 

άƪƛŎƪƛƴƎ ōǳǘǘέ ƛƴǎǘŜŀŘ ƻŦ άǇŜǊŦƻǊƳƛƴƎ ŀōƻǾŜ ŀǾŜǊŀƎŜέ ŀƴŘ άōǊŀƛƴ-ŘŜŀŘέ ƛƴǎǘŜŀŘ ƻŦ άǇŜǊŦƻǊƳƛƴƎ ōŜƭƻǿ 

ŀǾŜǊŀƎŜέ Ƴŀde a difference during braƛƴǎǘƻǊƳƛƴƎ ǎŜǎǎƛƻƴǎΦ ¦ǎƛƴƎ άƪƛŎƪƛƴƎ ōǳǘǘέ ŀƴŘ άōǊŀƛƴ-ŘŜŀŘέ ǇǊo-

duced laughter and participants performed better. 

A ThinkLet Example 

The following thinkLet is, amongst others, presented in (4): 

 

Diverge: LeafHopper 

Choose this tƘƛƴƪ[ŜǘΧ 

ΧǿƘŜƴ ȅƻǳ ƪƴƻǿ ƛƴ ŀŘǾŀƴŎŜ ǘƘŀǘ ǘƘŜ ǘŜŀƳ Ƴǳǎǘ ōǊŀƛƴǎǘƻǊƳ ƻƴ ǎŜǾŜǊŀƭ ǘƻǇƛŎǎ ŀǘ ƻƴŎŜΦ 

ΧǿƘŜƴ ŘƛŦŦŜǊŜƴǘ ǇŀǊǘƛŎƛǇŀƴǘǎ ǿƛƭƭ ƘŀǾŜ ŘƛŦŦŜǊŜƴǘ ƭŜǾŜƭǎ ƻŦ ƛƴǘŜǊŜǎǘ ƻǊ ŜȄǇŜǊǘƛǎŜ ƛƴ ǘƘŜ ŘƛŦŦŜǊŜƴǘ ǘƻǇƛŎǎΦ 

ΧǿƘŜƴ ƛǘ ƛǎ ƴƻǘ ƛƳǇƻǊǘŀƴǘ ǘƻ ŀǎǎǳǊŜ ǘƘŀǘ ŜǾŜǊȅ ǇŀǊǘƛŎƛǇŀƴǘ contributes to every topic. 
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Overview 

Participants start with an electronic list of several discussion topics. Each item on the list links to an in-

stance of a simultaneous comment window. Each participant hops among the topics to contribute as dic-

tated by interest 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 brainstorming question in Topic Commenter or one of the other 

list/comment tools. 

Script 

1. Explain the topics to the group and verify that the participants understand them. 

2. Explain the kinds of ideas that the group must contribute. 

3. Explain how to open the comment window under each discussion item. 

4. 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 have time to work on every topic, so work first on the topics that are most 

important to you. 

 

ThinkLets as Building Blocks 

The reason to define thinkLets is to use them as building blocks for collaborative processes. This makes it 

easier and faster to model complex collaborative processes; the quality of the modeled processes is also 

higher when using already approved components. 

Figure 6 shows the first phase of a risk management process, the identification of risks, using four differ-

ent thinkLets. Each of the thinkLets belongs to a different category, which shows that the risk manage-

ment process requires different patterns of collaboration. 
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Figure 6: Repeatable process using thinkLets (4 p. 52) 
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3.2 Meetingworks Group Support System  
The following section presents the Meetingworks group support system. This system is freely available at 

(5) and supports in its basic version up to 5 participants connected over LAN (same time, same place). 

More advanced versions with support for more users as well as synchronous and asynchronous collabo-

ration via the internet have to be purchased. 

3.2.1 Components of Meetingworks  

The Meetingworks group support system has two different main components: the software executed on 

the computer of each participant (client) and the software executed on the computer of the GSS facilita-

tor (server)Φ aŜŜǘƛƴƎǿƻǊƪǎ Ŏŀƭƭǎ ǘƘƛǎ ǎŜǊǾŜǊ άŎƘŀǳŦŦŜǳǊέΤ ƛǘ ŎƻƴǘǊƻƭǎ ǘƘŜ ǇŀǊǘƛŎƛǇŀƴǘǎΩ clients, shows in-

structions and the actual step of the meeting. The content of this screen should be projected so that 

every participant can see it. 

Meetingworks provides different tools to perform various group tasks. The following example shows the 

most important 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 showed in Figure 7. This planning tool 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 tool. Followed 

by the greeting, a tool for generating of ideas is invoked. These ideas are organized in the next step and 

evaluated using a voting tool, as it will be shown later. Finally, the file editor is used to write a report be-

fore the lunch break begins. The AgendaPlanner allows configuring a lot of details and it must be speci-

fied for each step, which data should be used; usually these from the step before. Further details about 

the Meetingworks software can be found in its user manual (21). 

 

Figure 7: Meetingworks agenda planner 

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

ǘƻ ŀ ŦƻƭƭƻǿƛƴƎ ǎǘŜǇ Ƙŀǎ ǘƻ ōŜ ǇŜǊŦƻǊƳŜŘ Ƴŀƴǳŀƭƭȅ ŦǊƻƳ ǘƘŜ ŦŀŎƛƭƛǘŀǘƻǊΩǎ ǿƻǊƪǎǘŀǘƛƻƴ ǊǳƴƴƛƴƎ ǘƘŜ aŜe-

tingworks chauffeur. Figure 8 shows the invoked Meetingworks tool for generation. The example topic is 

ǘƘŜ ǎǘŀǘŜƳŜƴǘ άLƳǇƭŜƳŜƴǘŀǘƛƻƴ ƻŦ ŀ ǿƻǊƪŦƭƻǿ ǎȅǎǘŜƳ ŦƻǊ ƻǳǊ ŎƻƳǇŀƴȅέΦ Every participant sees the pro-
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gram window shown in Figure 8 on his screen; further, the red framed section is shown on the facilita-

ǘƻǊΩǎ ǎŎǊŜŜƴΣ ǿƘƛŎƘ ƛǎ ǇǊƻƧŜŎǘŜŘ ǘƻ ōŜ ǾƛǎƛōƭŜ ŦƻǊ ŜǾŜǊȅōƻŘȅΦ 9ŀŎƘ ǇŀǊǘƛŎƛǇŀƴǘ Ŏŀƴ ƴƻǿ anonymously 

create items and comment on items entered by other 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 window. Once no new items are generated anymore or a time limit has been reached, 

the next step is initiated by the facilitator. 

 

Figure 8: Meetingworks generation tool 

After the generation process the collected ideas and arguments have to be organized. For this purpose, 

Meetingworks provides the organization tool shown in Figure 9. This tool allows to group the before ga-

thered items; it is also possible to add further comments. In contrast to the generation step, the organi-

zation tool only runs on the computer of the facilitator. So the organization step includes discussion 

within the group. Basically, the organization step is necessary to generate the questionnaire for the eval-

uation step. 
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Figure 9: Meetingworks organization tool 

The evaluation tool is shown in Figure 10. It provides voting mechanisms to evaluate the previous ga-

thered information. The screenshot shows what each participant sees; it is possible to specify different 

kinds of answer possibilities like open-ended, yes/no or rating on a scale. Each participant can also com-

ment on the various topics; these comments are accessible after the polling has ended. 

 

Figure 10: Meetingworks evaluation tool 

After every participant has voted the results are presented as shown in Figure 11. 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. 


