
III. THE KNOWLEDGE BASE 
The eSIT4SIP project will deliver a Knowledge Base 

(KB) that allows teachers to plan for the technical realization 
of learning scenarios within their premises. To this end,  
knowledge of the feasibility of the scenarios is needed. It is 
based on the knowledge of the ICT facilities of the schools, 
that is, the infrastructure required to achieve the functions 
described in each of the scenarios. The infrastructure 
descriptions are meant to be used in two processes: 

x When a teacher plans a lesson, he or she selects 
existing scenarios or at least design patterns. This 
selection will be successful if the scenarios are 
realizable by the school’s ICT infrastructure or if the 
teacher can adjust the scenario to only include 
feasible functions. 

x When a media specialist or school principal plans 
the purchase of new ICT facilities, he or she will 
want to know the achievable patterns and scenarios 
so as to guide the choices. 

For these processes to happen automatically, the 
eSIT4SIP project thus requires a description language for 
infrastructure that will allow to categorize and describe each 
school’s infrastructure. Knowledge structures of facilities 
such as Common Information Model (CIM) [5] or the 
Internet’s Network Markup Language [6] could be 
applicable. However, these encodings appear to be oriented 
to technical purposes such as the network services’ 
management and not to represent a widespread standard yet. 

The eSIT4SIP KB employs knowledge encoded in three 
distinct but interconnected ontologies:  

x The “functions” ontology, which describes the 
functions described in the scenarios. The concept of 
function here is referring to the ability to perform a 
certain work provided by tools made available, 
where this work can be any process that manipulates 
information, such as creation, communication, 
information, calculation and so on.  

x The “educational practices” ontology, which 
requires knowledge on scenarios, instructional 
patterns and experience reports. An instructional 
pattern can be applied to a learning scenario. After 
the scenario is implemented in real-world settings, it 
can be instantiated by an experience report which 
aims to capture the specificities of this particular 
implementation of the learning scenario. Experience 
reports are implementations of a scenario which can 
be adapted for reuse in accordance with individual 
needs (i.e. scenarios in action). 

x The “school infrastructure configurations” ontology, 
which requires knowledge on the configuration of 
the school infrastructure. This, in turn, entails 
knowledge about the hardware, the software, the 
network, the services and the physical space. 

The organization of the knowledge in the form of 
ontologies allows us to create a knowledge base system that 
is valid long term and that can be adjusted by the use of 
axioms or rules. A UML class diagram describing the 
knowledge structure is represented in Figure 1. 

 
Figure 1.  UML class diagram of the Knowledge Base model 

IV. THE MATCHING ALGORITHM 
A question that applies to our problem is about the 

appropriate level of abstraction for describing educational 
activities employing ICT if they are to be transferable to 
schools with different ICT infrastructure. Clearly, a high 
degree of abstraction fosters the adaption to different 
contexts. On the other hand, it hinders the transfer in cases 
where the similarity of objectives and context would allow 
for an easy transfer of the scenario. In our approach, we 
would like to support the use of different levels of 
abstractions by the application of design patterns and 
scenarios in combination with the linking to concrete 
infrastructure descriptions. In order to map patterns to school 
infrastructure we conceptualised an algorithm which is 
briefly described below:  

x Step 1. From the scenario we extract a timeline of 
didactic sessions, each of which has some 
elementary ICT didactic requirements. ‘Parallel’ 
time lines express concurrent requirements. An 
example: session 1 involves a lecture which requires 
the equivalent of a video projector, then session 2, 
involves supervised groupwork which requires the 
equivalent of a workstation per group of students, 
plus a communication functionality for teacher 
supervision of the groupwork and finally, in session 
3, student groups report their work to the whole class 
and that requires the equivalent of a common data 
repository plus a video projector. 

x Step 2.  This is the basic (sequential) checking step 
which aims to answer “Can I do that?” This basic 
checking step provides a “Yes/No” answer and in 
the case of a positive answer, alternative lists of 
computing resources which can be used for this; 
some resources may be needed exclusively, others 
are shareable, still others are consumed by usage.  

x Step 3.  This is the parallel use checking step. When 
a didactic session includes more than one sets of 
elementary ICT didactic requirements, to check 
whether they can be satisfied in parallel, we 
repeatedly apply Step 2, each time subtracting the 


