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nearly impossible for a teacher to teach individual deficits to a whole class. The instructors generally use
additional media types or methods like discussions, videos or whiteboards to delve into specific topics.
The driving instructor is put into charge by law that the learners own a sufficient level of knowledge and
driving abilities. Otherwise it is not allowed for learners to take any official tests. Caused by the fact that
multiple choice tests are easy to pass by memorization of correct answers, their primary use for teachings
or valuation of knowledge is not applicable and not desired by law. On the other hand it is obvious that it
is a challenging task for the driving instructor to valuate individual strength and deficits in phases of
classroom lessons or short practical lessons.

Another problem is the linkage between theoretical and practical lessons, demanded by law: Usually the
subjects of theoretical and practical lessons should correspond to each other to force a systematic and
understandable learning process. But for reasons of costs most learners first pass their theory and then
focus on the practical lessons later on, so that an optimal linkage is not possible. Fro example, in practise
discovered deficits can’t be scheduled to explain or discus in class, because the learner has already fin-
ished all mandatory theoretical instruction.

Recapitulating the role of a driving instructor shows two main tasks. First, the instructor has to choose
and teach the learning material. Second the learning process and knowledge of each individual learner
has to be supervised.

Existing e-Learning solutions in the range of driving schools focus on multiple choice test. They are
usually used in private to memorize correct answers to the official question catalogue, which is used in
the mandatory official theoretical exam. As shown, they are not sufficient to improve the learning proc-
ess of a current driving school instruction. This is the motivation to analyse and make an approach to
develop an e-Learning scenario integrated in the learning process in German driving schools.

2. Concepts

The motivation shows some interesting spots and problems which could be improved by a sophisticated
e-Learning environment. One important approach seems to link the actions in driving schools with the
private phases of self-directed learning. Under the restriction that learners and driving schools are con-
nected to the internet the headstone of an e-Learning scenario is set.

The first goal of the prototype, on which this paper is based, was to determine an appropriate structure to
organize the learning material electronically and to find a reasonable knowledge representation. There-
fore the concept of the semantic net-like content graph, introduced by Wittmann [2], was considered. A
content graph is able to include a multitude of media types as so called content-units besides abstract
concepts, called terms.

T |l - - - - Fig. 1 Example of a stylized content graph.
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The semantic relations in a content graph mark all kinds of dependencies of the incident nodes. A seman-
tic relation is for example “... legal basis to ...” or ... is visualization to ...” etc. Especially the in-depth
understanding of dependencies between different learning objects is very conducive for the learning
process in driving schools, where nearly every learning content has a certain place in the skeleton plan
and a link to some traffic rules. Additionally it is obvious that both, learners and instructors, can use the
elements of the content graph for learning or for teachings.

Another advantage of the fine grained knowledge representation is that the tracking of user interactions
can be done very detailed. As consequence a driving instructor acting as a tutor in the e-Learning envi-
ronment is able to observe the learning progress of each individual learner. Furthermore with the possi-
bility of modifying a learner’s profile, the instructor is able to have impact on the individual learning
processes. The prototype is tracking user interactions very simple by remembering which content-unit
was seen by a learner. This was sufficient to demonstrate the impact: If an instructor spots an individual
deficit in a practical lesson and resets the appropriate learning objects in the user’s profile, the learner has
to review the missing theoretical learning objects. This mechanism eliminates one major problem shown
in the motivation: The lack of feedback between practical lessons and theoretical knowledge.

With the introduced approach of knowledge representation, tracking of interactions and possible impact
on individual learning processes another concept is faced by the prototype: Because of different types of
driving licenses different sets of learning materials are needed. Additionally the request of law to apply a
multitude of didactical methods leads to a concept concerning the selection of relevant learning content.
One view of didactics is to affect decisions on selecting and teaching learning units, like courses. Some
facets are learning and teaching targets, selection of appropriate learning material, organization of teach-
ings and the use of media. In most existing e-Learning solutions a course management forces an author
to create a course with static content ignoring any individual context. But in terms of individualizing the
learning process the learner’s context is essential because it can include didactical details like the pre-
ferred way of learning. For example a learner might prefer visual components like pictures or videos
instead of pure text based definitions and formulas. Wiegreffe [3] shows that it is possible to enhance the
flexibility of learning by the use of the content graph concept under the consideration of the learners’
prerequisites. But it doesn’t show how the didactics are represented.

The didactical concept which is presented here, is rule based. A didactic is described by:

e A set of Selection rules. They are responsible for selecting the appropriate nodes from the con-

tent graph.

e A set of Sequence rules, with which it is possible to apply a proper order to the selected content.
During the sequential execution all rules are able to access the learner’s context, which contains didacti-
cal preferences or prerequisites for a learner. In doing so, an individual content selection and individual
learning process can be forced.

Numerous of different selection rules are imaginable. Using the previous knowledge of a learner, rules
can focus on individual deficits. By ignoring individual data the rules can select the same content for
every learner, like static assembled courses. Or it is even possible to define rules which use random se-
lection characteristics.

Selection rules also select the relations which were jointly responsible for the selection of following
nodes. The result is a learner specific sub content graph, referred as individual content graph. In the
learning process the learner navigates through the individual content graph by mainly following its rela-
tions. The individual content graph serves as input for the set of sequence rules. They are executed for
each node and recommend a specific sequence of child nodes in which the selected learning objects
should be learned. The resulting sequence is call learning path. Figure 2 shows a stylized individualized
content graph derived for the content graph in Fig. 1. Figure 3 shows a corresponding result of sequence
rules.

Conclusion
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The introduced conceptual framework is able to support and improve the current situation in German
driving school teachings. It offers a more efficient coaching of prospective drivers through the inclusion
of their learning process into the workflow of a driving school. The didactical concept with its dynamic
composition of learning material makes a various number of didactics possible and allows an individual
learning process. Furthermore is the possibility of instructors to modify the user profiles an efficient step
to face discovered individual deficits. As shown, the discussed lack of feedback can be eliminated by
integrating the e-Learning scenario into the workflow of driving schools.
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Fig. 2 A stylized individualized content graph. Fig. 3 A learning path corresponding to Fig. 2

Experiences with the prototypes lead to one major problem and shouldn’t be underestimated: The visu-
alization for the administration or intuitive understanding of bigger (individual content) graphs is crucial.
It is to mark that the sum of relations of a content graph can increase exponentially with new inserted
elements. Additionally a sophisticated tool to develop and combine didactic rules is needed, especially in
big content graphs.

The implemented prototype also shows that the concepts are not restricted to the application field of
German driving schools.
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