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Abstract 
Globalization and networking becomes a major issue in factory planning processes. 
At the same time, information and communication technologies are available which 
can fasten this process and increase the efficiency of global networking. To teach 
students and company's employees the handling of these new technologies a case 
based gaming approach is necessary due to the interaction in planning processes us­
ing different information and communication technologies. 
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1 INTRODUCTION 

The increasingly turbulent economic environment forces companies to continuously 
improve and constantly innovate of their structures and processes. This is reinforced 
by the growing trend towards globalization, which is the main reason for building up 
networks (Warnecke and Augustin, 1996). The process of organization design in the 
field of factory planning is getting more and more complex, mainly because of the 
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rapidly developing technology and the distribution of resources within networks. 
Thus, the diversity and dynamics of design processes is steadily increasing. 

Also, there is a fast development of information and communication technology 
(ICT). These new technologies can change the method of communicating in net­
works and create new structures and processes (Augustin and Forster, 1996). 

Factory planning especially will change dramatically through the implementation 
of ICT in its international surrounding (figurel). Many firms are not aware of this 
potential to increase their effectiveness, because the work within the networks to 
solve complex problems as well as the usage of ICT to support networking are only 
partly implemented in tertiary education. To ensure this knowledge transfer into the 
companies a special teaching concept has to be implemented in tertiary education: 
Teaching of theoretical knowledge and the usage in the surrounding of real life situ­
ation has to be trained. 

organization design potentials of Information 
process In global and communication 

networks technologies 

• high complexity 

• different location of 
employees 

• different worl<ing 
time 

• distributed data and 
information 

• local and personal 
knowledge 

• shortening information 
throughput time 

• increasing transparency 

• knowledge management 
support 

• laster feedback 

• data warehousing 

• redue1ion of time to market 

• cost reduction 

Figure.l: New requirements within global organization design processes and related 
potentials of I CT. 

2 GOALS 

To cope with the planning and handling of complex systems a game consisting of 
different teaching elements was developed, which is now used in tertiary education. 
This case-based game MinePlan (Multimedia Integrated &twork ftmning) is de­
signed to eliminate the deficiencies in tertiary education mentioned in chapter I and 
aims at the following: 
• The design of a plant-layout based on real life data creates a very realistic scenario 

and gives the student the experience of real engineering work. 
• The process of team oriented problem solving of complex tasks in a short time is 

being trained, thus building up social competence. 
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• The gathering of distributed knowledge and the team oriented usage of knowledge 
is being trained through the implementation of an information system for knowl­
edge management by the group. 

• The usage of modern ICT is being taught. 
• The students have to evaluate which form of ICT usage is the most effective for a 

particular planning procedure or a particular form of communication. 

3 TEACHING CONCEPT 

MinePlan is based on a special teaching structure which includes a various number 
of teaching methodologies (figure 2): 
• Theoretical lessons in the subject of work structuring and logistics design. 
• Practical training in using multimedia ICT. 
• Exercises to support the understanding ofthe transformation of theoretical knowl­

edge for practical problem solving. 
• A compact course that will enlarge the knowledge transfer in a complex planning 

situation within an internationally mixed planning group. 
• Excursion to the company (real visit or video show) which provided the real life 

data of the compact course. 

Work Structuring 
0 Definitions 
0 Work psychology 

0 Tasks and methods of work structuring 

0 Work structuring and layout design 

0 Personnel planning 
0 Economical evaluation 

Logistics 
0 Definitions 
0 Basics of production control 

0 Strategies of shop floor control 

0 Shop floor control in complex logistic sys­
tems 

0 Interaction of shop floor and work structuring 

Exercises 
0 Problem Solving 

0 Usage of ICT 

Figure 2: Contents of the teaching concept. 

Compact Course 
Planning of an axle pre-assembly segment 
in the commercial vehicle production. 
Main Tasks: 
0 Work structuring and layout design 
0 Definition of logistic components and 

systems 

Excursion 
0 Visit of a real commercial vehicle pro­

duction including an axle pre-assem­
bly segment 



Case based gaming in global planning process 99 

The compact course is the main part of the teaching concept of MinePlan where the 
theoretical know-how has to be adapted to a real life planning situation and where 
the students have to make extended use of multimedia ICT to work within the dis­
tributed planning team. The planning process is related to the real life planning of a 
pre-assembly area of a heavy vehicle producer with an additional logistic scenario of 
supplier interaction. The teams have to develop a new factory and a logistic concept 
which will be evaluated in comparison to the solutions of other teams and presented 
at the end of the compact course. 

4 USAGE OF ICT 

As the teams are placed in different locations, the students have to make extensive 
use of communication tools such as video conferencing, application sharing, e-mail, 
telephone, fax etc. (Dier and Lautenbach, 1994; Lewe, 1995). 

The support through ICT is based upon the tools shown in figure 3 (Bauerfeld, 
1995), only a workflow management system (WFMS) is not used due to the fact that 
the planning process is based on a lot of ad-hoc decisions and therefore is not well 
structured enough to be implemented in a WFMS. 

saune·place 

different place 

same time 

CAT earn 
Groupware 

(Decision Support, ... ) 

Desktop-Video­
Conferencing, 

Application Sharing 

Figure 3: Functionality ofCSCW technology. 

different time 

Wor1dlow Management 
System (WFMS) 

Team Rooms 

WFMS, 
Shared Information 

System, 
Electronic-Mail, 
Multimedia-Mail 

The basic data for the compact course is provided by a database using a WWW­
Browser as front-end. However, certain data is only accessible for the student play­
ing the appropriate role in the game. Logistics data, for example, is only accessible 
for the student representing the logistics manager. With this, the students are forced 
to create a network based information system, making it possible for the whole group 
to access needed information to solve the given problems. 
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The specific technologies which are used for the realization of MinePian is shown 
in figure 4. To reduce the running costs, the video conferencing tools are based on 
Mbone technology using the internet technology and the transmission in the WIN 
(Gennan Scientific Network). 

Place Tool Description 

1. Le..-nlng Mlterlal K.alsel$lautem WWWoSeNer Documentation ol theofellcal 
(world wide access) learning material 

CBT via lntemet 01 CO-ROM Compuler Based Training tor the 
description or platv"lng melhocb 
and tedv11ca1111111Chhery and 
tools Used In the factory lmple-
mentation 

2. DIICUIIIon Forum Kalserslautem News-&!rver Supervised News Group to ds· 
(world wide access) cua.s questione and ldea.o on the 

subject 

3. Baalc Lenon• Kalserstaulem Froltllllessons 

4. ICT-Exen:l111 Kalsemautem Conferendng tools Lesson to learn the use olthe 
· VIdeo Conlerenclng (vic) different ICT tools 
·Visual Audio TOOl (val) 
- Session Directory (sd) 
• White Board (wb) 

5. Compact Course Kalserslautem and Conlerenclng tools Planning In a cisttlbuled team 
Darmstadt (see ICT axercises) 

6. Working Material Kalserslautem WWW-SeMir Data Sheela, Layout plans 
(world wide acc:ess) personal Information, ..• 

Figure 4: Tools in the MinePlan environment. 

5 THEGAME 

In the first stage of development, which was oriented on an explorative prototyping 
process, the game MinePlan was hosted by the FBK (Institute of Manufacturing and 
Production Management) in Kaiserslautern and the GMD (Gennan National Re­
search Center for Infonnation Technology) in Darmstadt. The groups were split into 
two teams, consisting of three and two participants, who were placed at two different 
locations (figure 5). 

The groups had to perfonn both single-person tasks and joint-group tasks. The dis­
tributed infonnation made interaction between the groups necessary, especially in­
tasks like layout-planning. Therefore, conferencing tools were used extensively. 

The supply of infonnation was personalized using the WWW with passwords (fig­
ure 6). With this, each group could build up its own Knowledge Based Management 
System through joining their infonnation, using the different methods and tools for 
cscw. 
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Figure 5: Information technology usage in the production design process. 

6 RESULTS 

The case-based game has already been played with groups joined together in one lo­
cation and all the stated aims of the game have been reached (Augustin, 1996). 

The compact course was initially held as ICT-oriented game in June 1997. Further­
more, the distance between Darmstadt and Kaiserslautem made face-to-face com­
munication impossible, forcing the students to use communication tools. 

For the evaluation of the game concept, the following points were evaluated during 
and after the compact course: 
• Did the students manage to solve the problems without face-to-face communica­

tion? 
The students were able to solve the problem in a much more efficient way. To 
communicate by video-conferencing or an application sharing session the stu­
dents had to be will prepared. Due to this, the students came to faster decisions in 
each ICT supported meeting compared to the groups communicating face-to-face . 
The way of cooperating was more aim-oriented. 

• How long did the group take to socialize? Did the usage of ICT help? In which 
situations would a face-to-face communication be helpful? 
It took one day to socialize in the group. After this, the video signal was turned 
off most of the time and application sharing with audio-conferencing were the 
preferred tools. The usage of ICT helped, as mentioned above, to work in a more 
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structured and efficient way. For the socializing process, a face-to-face meeting 
would have been preferred by the group. 

Figure 6: Implementation of personalized information supply using 
WWW -technology. 
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• Did the students use different communication tools for the same problem? Did an 
evaluation for the best method take place in the group? 
The learning effect influenced the usage of ICT. In the beginning, video has been 
a very important tool to socialize. After the forming and storming phase, the group 
concentrated on application sharing, news group and audio-conferences· to sup­
port the performing of the game. Different applications were used for specific 
tasks which showed a learning during the game. 

• Which conflicts occurred? Were they due to the distance between the members of 
the group? Were these technical problems caused by the communication tools? Or 
were these social problems? 
Only technical influenced problems occurred. Due to the fact that the bandwidth 
in the Internet can't be reserved, the video conferencing session often ended with 
a network break-down. Also whiteboard sessions were influenced by small band­
width: Sometimes the group couldn't receive all signals on the whiteboard which 
caused misunderstandings. 

• Was it possible to design a Group Knowledge Based Management System for the 
group and what were the main restrictions to fulfill this? 
The students did not put together all their information in a shared knowledge da­
tabase. Therefore they used the newsgroups to supply everybody with all infor­
mation and data. 

• How much did the results of the distributed groups differ to those of the locally 
placed groups in Kaiserslautern? 
There were no major differences in the results of the groups. 

All evaluations led to the conclusion that the planning task can be well supported 
by ICT an fulfilled by distributed teams. For the socializing process a face-to-face 
meeting at the beginning seems to be necessary to increase the efficiency of the plan­
ning task. 

7 KNOWLEDGE TRANSFER 

The changes in the industrial environment mentioned in the introduction are imple­
mented in the game concept and offer the students the possibility to gather practical 
knowledge and experience. 

The compact course should give students a feeling of the potentials and limitations 
of ICT usage and, more important, demonstrate how important communication for 
team processes is. This knowledge can only be gathered through experiencing in a 
compact course, because communication can only be trained in practice and can not 
be theoretically taught. 

After the first stage of implementation in June 1997, the MinePlan concept is 
planned to be extended to various universities in Europe. The pan-European partici-
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pation will give students the opportunity to work within an international team using 
the English language to communicate. The students will be placed in an international 
network in which they can work without moving physically so that a virtual reality 
with a real life background emerges. 

The transfer of this knowledge to industry is first of all realized through the quali­
fication of future engineers and secondly by offering companies the possibility to 
participate in the compact course, so that direct knowledge transfer can take place. 
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