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KEY-SHOP – NEW SOLUTION IN EMERGENCY MANAGEMENT
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In this paper is described a methodology combining current e-learning methods with the support of Intelligent
Agents technologies in integration with a methodology for problem solving. The aim is to favour the synthesis among
theoretical approach and based practical approach using a virtual tutor, software that exploits the artificial intelligence,
and a problem-solving tool, based on the approved by European Commission methodology “European Awareness
Scenario Workshop”/EASW/, both facilitating the consumers in the training operations, adoption of procedures for
emergencies management and the development of efficient strategies and solutions in crisis situations.

The paper illustrates how such algorithm will be realized in the innovative environment for vocational education
and training which is developed under the framework of the project “KEY-SHOP – New Culture of Learning” co-funded
by the Life Long Learning Programme of the European Union. Theoretical, methodological and technical fundaments of
proposed solution are briefly presented. In the last section is described briefly the conceptual model of the proposed
solution. Paper ends with short summary and conclusions
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Introduction
One of main objects of the Key-Shop project is

to be developed a new knowledge and skills acquisi-
tion methodology, aiming the implementation and
spreading innovative learning opportunities for all play-
ers in education, offering variety of facilities for im-
provement of their respective qualifications and pro-
fessional competencies as well as easy-to-use prob-
lem solving tool.

In this perspective the Key-Shop is a project
developed considering two successfully finished joint
projects as a baseline.

One of the baseline projects is PARMENIDE
project - two-year project co-funded in the frame-
work of the Leonardo da Vinci Programme, with the
specific aim of addressing updated and effective train-
ing for technical staff employed in railway and air-
port sectors [PARMENIDE website]. The reasonable
behind the project is represented by the limited re-
sources in terms of teachers, spaces, but above all
of the distant users’ available time, the latter being
far from the places of teaching, of student-workers
and, particularly, of those workers that want to im-
prove their knowledge or need to update their pro-
fessional skills. PARMENIDE project methodology
combines a distance learning environment with an
educational system based on Intelligent Agents /IAs/
, enabling individual experiential on-the-job training
and the providing guidance and assistance to train-
ees. Following virtual learning by doing mediated by
IAs, acting as virtual tutors, users acquire practical
skills, thanks to the experience coming from an edu-
cational use of devices, systems and equipments. The
innovative methodology great potential and effective-
ness have been proved by evaluation made by safe
operators employed in the transport sector (rail and

air) and by their results achieved after their training
and work with the pilot applications developed into
the PARMENIDE framework.

Another one baseline component is the project
“Knowledge Shop” [www.the-knowledge-shop.org].
This is tree-year project co-funded by Socrates,
Grundtvig programme, sub-programme “Learning
partnership”. During the project was achieved con-
sensus with respect to the ancient concept of
“Agora” as spatial and contextual model most suited
to foster learning and social participation of civil so-
ciety in the life-long learning. The proposed concep-
tual model gives awareness of questions like these:

• How can adults find suitable provision for their
learning demands?

• What makes an environment attractive and
supportive for learning and practice?

• Is it possible to learn in other way than through
rudimental courses and seminars?

• How can players participate in identifying
contents and methods of learning?

In the Knowledge Shop framework the team
was trained in the implementing of the Scenario
Workshop method, based on EASW methodology
[Carlsson, 1997]. In original, the method is devel-
oped by the European Commission for using in real
face-to-facesituations. It is very effective tool to
explore visions and to involve actors in decision-mak-
ing and problem-solving processes.

Theoretical and Methodological Fundaments
It is proved by practice that the blended solu-

tions are most applicable when the training requires
trainees to be aware of, understand, apply, evalu-
ate, and synthesize like information in different situ-
ations. Bearing in mind the specific of our target group
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(adult learners, highly skilled people, professionals),
as fundaments in the methodology development were
taken into account  both the “Andragogy” theory
[Knowles, 1980, 1984] and the “Homo Zappiens”
theory [Veen, 2005] which we tried to blend appro-
priately with SEL theory [http://www.casel.org/ba-
sics/index.php] and “Europeans Awareness Scenario
Workshop” methodology [Carlsson, 1997].

Currently, the simulators are used for training
in the sector of transport, for professional figures
called to control the vector, for example pilots, ships
and/or submarines captains, trains and high speed
underground trains drivers, etc. On one hand, simu-
lators are not very useful in order to make interven-
tions in complex non-standard situations, on the other
hand, they seldom allow a constant dialogue with
the teacher/trainer who helps understanding the mis-
take one has made and how one must behave in or-
der to avoid repeating it.

The analysis of training processes in the sector
of transport, and in particular in the sector of air and
railway transport, highlights a widespread use of driv-
ing simulators, but nothing seems to be available for
simulation processes and the trainer’s direct inter-
vention for safety operators. The error margin of such
operators must be equal to zero, and not always is
the operator sure about what would happen in case
of a mistake and of an intervention taking place while
not following the procedures. In particular, the peda-
gogical methodology here proposed aims at favouring
the difficult synthesis between theoretical approach
and practical approach based upon strong experien-
tial components (learning by doing), having IAs as its
own basis.

Didactic methodology combing current e-learn-
ing methods with the support of IAs technologies for
the training is one of innovative elements of the
project. The proposed methodology aims the provi-
sion of constant interaction with the teacher/trainer
in a context of practical (real or virtual) activities
leading the user through learning by doing as well as
support of the collaboration and cooperation of par-
ticipants in the development and adoption of safe
procedures in emergency management process.

Intelligent Agents as Virtual Tutors
IAs are autonomous software systems realized

with AI methods that can operate in the training en-
vironment as virtual tutors that adaptively assist us-
ers in the performance of the training tasks. They
can intervene in case of suboptimal performance,
demonstrate skills, provide explanations and answer
to questions, and play the role of team members in
multi-person tasks [Chen&Mizoguchi, 1999].

IAs, represented as virtual humans, take ad-

vantage from non-verbal behaviours, in order to cap-
ture the student’s attention on the crucial moments
of learning [Craig et al., 2003]. Thus, IAs become
learning facilitators gifted with great reactive, intui-
tive and interpretative skills. Thanks to them, learn-
ing is based upon a knowledge transfer where the
student is followed “step by step” by his own agent/
trainer, enjoying a new learning methodology being
highly experiential which allows real time testing of
what has been learned and at the same time how to
correct possible mistakes in the intervention.

Compared to traditional multimedia learning
systems, contents delivery becomes highly interac-
tive and personalized, following individual paths con-
sidering the natural inclinations of students and re-
specting the different knowledge acquisition times,
different from an individual to another one. Virtual
tutors may use Artificial Intelligence methods to
evaluate in depth the student’s performances and
reactions and adapt teaching to specific needs and
environments as much as possible. They show the
student how to accomplish a rather complex task,
such as for example controlling an assembling pro-
cess, using a mechanical circuit, repairing a system
or specific machines; they take advantages from non
verbal behaviour in order to attract the student’s
attention on crucial moments of learning. Virtual tu-
tors, thanks to their anthropomorphic features, make
interaction between student and learning system
more interactive, involving and effective, allowing
improvement of contents use and considerably in-
creasing the student’s learning level through an ac-
tive experiential participation.

The students/operators, thanks to these new
learning paths, will be able to understand in real time
the consequences of their own mistakes and acquire
a capability of direct intervention in potentially un-
safe situations being typical of the sector of trans-
port.

Europeans Awareness Scenario Workshop
Method

The European Awareness Scenario Workshop
Method allows the direct participation of social groups
from civil society. The setting of a EASW Workshop
offers the participants a direct opportunity for ex-
changing and discussing their points of view, doubts,
suggestions and wishes regarding a particular topic
or problem with experts and decision-makers. Fur-
thermore it is a tool for promoting dialogue, further-
ing involvement and for managing a constructive dis-
cussion between various actor groups.

The Collingride dilemma also supports this choice
of method. It states that: “The attentiveness of soci-
ety for a certain problem or future development
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reaches its highest point at a time when control or
influence of society on this problem is not possible
any more”. As a consequence, the timely involve-
ment of the citizens in decision-finding processes,
with respect to problems they are concerned with,
can increase the chance of timely intervention and
control [Carlsson, 1997].

The central element in the Scenario Workshop
approach is dialogue aiming at moderating the par-
ticipants to develop their own visions related to a
specific focus question and their specific area of in-
terest, and through discussions enabling the partici-
pants to identify and develop suggestions on options
to achieve their vision.

1. Step: Creating a Scenario on the Focus
Question

In a scenario workshop the participants develop
their own visions related to a specific focus question
and their specific area of interest. The focus ques-
tion is the theme of the workshop.

With respect to the key stakeholders the vari-
ous interests of the different role groups are balanced
and included on an equal basis. All participating role
groups are regarded as experts on an equal basis with
knowledge of the problem and solution trails.

The participants develop and discuss within their
role group a positive scenario related to the scenario
workshop focus question (the prospective question)
reflecting their interests and future expectations. The
scenario is allowed to be very utopian, without re-
specting the financial and structural boundary condi-
tions to create new ideas.

The common future scenario as a groups� re-
sult is visible to the other groups.

Thus one can learn to understand the ideas, fears
and wishes of the participating role groups and iden-
tify common ground and conflicting issues. The dis-
cussion stimulates mutual understanding. Individual
motives, backgrounds, intentions become visible and
decisions are made transparent and comprehensible.

2. Step: Identification of common Themes de-
rived from the groups{ Scenarios

In a first step a list of common topics and the-
mes derived from the four scenarios gets drawn up
by the moderator. In a second step this list gets
whittled down to four themes to continue working in
the thematic groups.

3. Step: Thematic Groups
Here the participants are divided into four the-

matic groups, and the aim is to discuss and develop
means of actions towards the chosen theme for fur-
ther discussions. Each thematic group consists of
participants of all role groups. Thus the scenarios

from the individual groups are present in each the-
matic group. The results of each thematic group are
visible at the end of the discussion process

4. Step: Masterplan
This part of the participatory workshop brings

us back to reality. Based on the results of the the-
matic groups a plan is developed for the implementa-
tion of the results, i.e. what each participant or par-
ticipating group can contribute to the realisation of
the scenarios. This last step opens up perspectives
for concerted action, shows practicable ways for
implementation and can go as far as developing a
strategic action plan. In some cases an actual action
plan is developed pointing out responsibilities of the
different actors, and in other cases, the scenario
workshop ends with several suggestions to change a
given situation.

Learning environment
The urgent need for innovation and continuous

personnel training and competence development is
evident and the emergencies management domain is
not exeption. These have to be developed systemati-
cally around sound training structures, which will
ensure that working and learning are matched effec-
tively.

The training platform has to support a number
of facilities that proved extremely efficient in sup-
porting the virtual e-learning and e-working para-
digms. These facilities are:

• The Digital Library, which has been used to
provide a common pool of information in different
file’s formats (documents, presentations, spread-
sheets, multimedia content etc.).

• Discussion Forums, which have been used to
facilitate the communication and exchange of knowl-
edge and information between the network mem-
bers.

• Development of the training material on-line,
in a set of web-based presentations.

• Provision of registration and “virtual desk”
tools to users, such as annotations on the training
material.

• Development of on-line and automatically cor-
rected exercises on the basis of the innovative meth-
odology having intelligent agents, acting as virtual
tutors.

Users will be supported also by real coach who
will inform them about the program of the course,
collect requests on technical doubts/problems, up-
date the NEWS section available in the e-platform,
promote the interaction among the users through the
Web conferences, Forum, and etc.

The learning environment is structured in train-
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ing area and communication area. The communica-
tion area consists of a set of instruments promoting
collaborative and cooperative learning – forum, news
section, web-conferencing facilities, virtual lab, cal-
endar informing users/learners about the availability
of new modules and facilities.

The training area provides learning contents
structured in modules and lessons and available
through different formats promoting a personalized
learning. Learners will be able to act in a simulated
hall of an airport or railway station, where each stu-
dent plays the role of a public official responsible for
managing fire emergencies.

The developed learning environment is aimed
at training users on safety procedures to be used in
crowded environments, such as airports and railway
stations, affected by emergencies. The accent is on
the building a simulated learning environment, en-
hanced with an intelligent agent playing the role of
virtual tutor, where the learner has to react to the
event of a fire. This learning environment requires
the student to carefully apply emergency plans, ad-
justing them to specific circumstances such as the
location and magnitude of the fire, the location of
emergency exits, the availability of fire extinguish-
ers, etc., and therefore experimenting with several
evacuation methods.

The 2D virtual hall is crowded with simulated
people; each of these is controlled by a fuzzy logic
system, emulating the behaviour of a real person
[Russell&Norvig, 1995]. The environment is able to
respond to the user’s inputs and within it the virtual
tutor (the Intelligent Agent) verifies if emergency
procedures and rules are respected and followed
correctly by the learner. The initial conditions may
be paracasual [Magoulas et al., 2001; Nedic et al.,
2002]. The MATLAB’s Fuzzy Logic Toolbox is used
to implement the rules defined in the scenario. The
rules are presented to the Fuzzy inference engine
which provides to translate them in a mathematical
way and generates automatically the code behind.
In the PARMENIDE project framework were devel-
oped the following inference engines:

• The first engine manages the settings of the
learning scenario.

• The second inference engine controls the
score process on the basis of the levels of the impor-
tance and the difficulty of the task, as well as of the
fastness and correctness of the student’s action/an-
swer.

• The third manages the tutor’s behaviour as
learner’s supervisor and “advisor”, using the fuzzy
rules for evaluating the student’s performance.

Fuzzy logic both enables teachers to provide
more easily the set of rules which must be used by

the IA for evaluating the student’s performance, and
experimenters to create a faithful simulation of the
behaviour of people in a crowded place [Klir&Folger,
1988].

In summary, from instrumental point of view is
proposed architecture matching a distance learning
environment with an educational system based on
IAs enabling individual learning and providing guid-
ance and assistance to users.

The learning-by-doing and on-the-job training in
e-learning mode ensure different use of Web-based
technologies to create personalised introduction of
concepts, notions, knowledge and products for the
users as well as spatio-temporal flexibility according
to learners’ needs. These facts suggest that on-line
learning could be a good answer in this context.

The presence of a virtual tutor (envisaged as
both teacher and consultant) is another important
element of an efficient on-line learning experience,
especially in a working adult situation. The virtual
tutor has the task to guide the entire training pro-
cess by creating awareness and motivation, facili-
tating the learning process and customising the pro-
cess if necessary.

Effective learning and performance manage-
ment systems must have methods of determining
individuals’ needs, providing learners with access to
appropriate training and development activities, and
evaluating individuals’ performance and growth.

Defining job competencies is useful in assisting
individuals develop their competencies for that job.
A primary advantage of a competency-based ap-
proach is that once an individual or group is mea-
sured against a competency model (that is, when in-
dividual level of competency is determined), decisions
can be made based on that information. Individual
competencies will be grouped according to the com-
petency model to be described all or most of the re-
quirements for job, function, or SME success.

Exercises are an important part of the e-Learn-
ing and e-working environment as they strengthen
the interpretation of the material and provide a com-
prehensive means for monitoring the training process.
They are on-line, interactive, of several types, some
of which are automatically corrected by the IAs,
acting as virtual tutors.

The problem-solving tool is another key compo-
nent of the intended environment. The tool will be
implemented as a stand alone application based on
European Awareness Scenario Workshop Methodol-
ogy. Integration of such kind of problem-solving sys-
tem into the Key-Shop project environment could be
discussed in several aspects summarized as follows:

• It helps raising awareness of future problems
in the community.
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• It helps developing a common definition of a
desirable development.

• It allows discussions with different social
groups about obstacles on the way towards a future
worth living.

• It allows to be identified and discussed the
differences and similarities of problems and solutions
as perceived by different groups of participants.

• On the one hand a Scenario Workshop helps
to develop and generate utopian ideas. On the other
hand it allows to plan first steps that can be realised
in the near future or even to develop an action plan
for the implementation of solution trails.

• It supports attempts to work out solutions
together.

Core phases of implementation
The network establishment process has to be

organized in way wich ensures the fastest possible
set-up of the training and consulting activities.

The Key-Shop network has to be established
on a sound technological baseline. Technology has to
be considered as a critical element of the learning,
working and decision-making processes by allowing
substantial methodological and cognitive innovations.
The adoption of effective learning methodology is
another critical point. The special requirements of
adult training as well as the support of the in-class-
room, in-company, distant learning, self-paced and

group-work learning, have to be considered during
the methodology tailoring. The standards regarding
re-usable learning objects fostering the creation of
specialised courses by intermixing and exchanging
material with other learning environments support-
ing these standards have to be considered too.

Figure 1 depicts the overall work have to be
done starting from its baseline and advancing gradu-
ally until the network is fully operational. In particu-
lar, the work is organised in three distinct phases.
The first phase takes as input the work of successful
projects along with international e-Learning standards
and builds the training network. This phase has two
stages.

Stage 1 refers to conducting the necessary
adaptations on the suitable training platform, custo-
mising the relevant training content and training
methodologies, and selecting appropriate e-leaning
standards to follow. In parallel there is a user re-
quirements analysis running to specify the specific
features of the training network in order to meet the
needs of the civil society in terms of concrete sector
or domain.

Stage 2 of this phase integrates the customised
material into the adapted learning platform following
the selected e-Learning standards and methodologi-
cal and technical models.

During the second phase, the network is opera-
tional and the monitoring of its performance starts.
In parallel a detailed evaluation framework has to be
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elaborated based on concrete principles about the
functionality of the learning environment, specific
objectives in terms of building and using competen-
cies by users, and methodological aspects for adult
training. The extensive monitoring along with evalu-
ation and refinements are high-priority tasks in order
to have a self-sustainable and fully functional envi-
ronment. The detailed specifications of the bench-
marks for measuring the impact of the used approach
to the concrete SME sector are mandatory.

The final phase includes extensive testing and
refinements on the basis of the evaluation frame-
work specified in phase 2. In addition, during this
phase the deployment of extensive dissemination
activities contribute for the fast expansion the net-
work achievement.

Conclusions and expectations
The development or adoption of suitable mod-

els and tools for learning, practicing, and decision-
making ensure the expansion of the Key-Shop net-
work. These will help the attraction of more users
and will provide coaching for participants to estab-
lish partnerships (possible in virtual and/or real forms)
will provide new products and services for the broad
public.

Another expectation in this context is to be
elaborated specialized curricula addressing the needs
of various sectors and domains in the field of emer-
gency management by appropriate adaptation and
combination of existing training materials.

The Key-Shop network for e-Learning and e-
Work will provide consulting and expert help in the
fields such as in-company management and working
environments safety; consulting and expert help in
the field of ICT innovations as well as transfer of
technological expertise and dissemination of the best-
practice results.
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