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Abstract 
Deliverable D5.2 focuses on Ontology Supported Learning. We analysed and partially 
enhanced already defined requirements and derived additional ones from field research. 
Recommendations should comprise (contact information of) experts who can mentor a 
learner, wiki articles that correspond one-to-one to model elements (regarded as learning 
objects related to these model elements) and, learning material like textbooks but also audio 
and video documents.  
Recommendations of experts, learning objects and learning material are provided in a 
context-sensitive and personalized manner. This is possible as the Learn PAd ontology not 
only represents characteristics of the wiki content (and hence, the models), but also profiles 
of the learners, containing their competencies and learning preferences. In addition - at run-
time – process execution data and application data are analysed for recommendations.  
Recommendations can be made in all of three modes of learning supported by the Learn 
PAd system, i.e. browsing, simulation and execution. The more is known about the context 
of a learner the more sophisticated the recommendations. 
For the research reported in D5.2 we adopted the design science research methodology for 
information systems complemented by the posing competency questions for ontology 
engineering and evaluation. 
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For the research reported in D5.2 we adopted the design science research methodology for 
information systems complemented by posing competency questions for ontology 
engineering and evaluation. 
In order to elicit realistic requirements and to make sure that the solution can be applied in 
practice, we created an application scenario together with Marche Region that reflects a 
learner's real working environment and illustrates role and output of the recommendation 
system.  
The main artefact reported on in this deliverable is the recommender system specification. 
We assessed the first iteration of the recommender system by comparing the specified 
behaviour with the requirements. In addition, recommendations provided for learning within 
the browsing and simulation mode are evaluated within D8.2.  
Based on the specification the recommendation system is currently being developed. D5.2 
provides the technical specification for it. 
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Glossary, acronyms & abbreviations  

Item Description 

ArchiMEO Enterprise Ontology developed by FHNW based on ArchiMate 
Standard and enhanced for Learn PAd 

Bloom Bloom's taxonomy refers to a classification of the different objectives 
that educators set for students (learning objectives) 

BMM Business Motivation Model 

BP Business Process 

BPMN Business Process Model and Notation 

Browsing Learning mode that allows navigating through models 

CMMN Case Management Model and Notation 

DeSeCo Definition and Selection of Competencies 

DKM Document and Knowledge Meta Model 

e-CF European e-Competence Framework 

EQF European Qualifications Framework 

Execution 
Model 

Learning mode that supports learning-by-doing, i.e. support is 
provided during the execution of a real business process 

FHNW University of Applied Sciences and Arts Northwestern Switzerland 

LCMM Learn PAd conceptual Meta Models 

Learning 
Material 

All entities not representing models but relevant for learning as books, 
tutorials, learning audio and video file but also browsing and 
simulation 

Learning 
Objects All models represented in the wiki are considered learning objects 

LPIMM Learn PAd Platform Independent Meta Model 

OMM Organisation Meta Model 

RDCEO Reusable Definition of Competency or Educational Objective 

Simulation 
Mode 

Learning mode that simulates the executing of (part of) a process in a 
training environment with training data 

SPARQL SPARQL is a W3C recommendation defines the syntax and 
semantics of the SPARQL query language for RDF. 
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Item Description 

SPIN SPIN is a W3C Member Submission that has become the de-facto 
industry standard to represent SPARQL rules and constraints  

SUAP Sportello Unico Attivitá Produttive 

Titolo Unico ‘Titolo unico’ means in English standard request to start business 
activity; here used to name the business process considered 

UC Use Case 

UML  Unified Modeling Language 

ZPD Zone of Proximal Development 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Learn PAd                                                                                           vii 

FP7-619583  

Table of Contents 

1.	   Introduction ................................................................................................................... 10	  
1.1.	  Personalized and Context-based Workplace Learning ............................................... 10	  
1.2.	  Representation of the Ontology from D5.1 .................................................................. 11	  
1.3.	  "Semantics for the Wiki” - Definition ............................................................................ 11	  
1.4.	  Methodology ................................................................................................................ 11	  
1.5.	  Structure of the Deliverable ......................................................................................... 12	  

2.	   Recapitulation and Enhancement of Requirements .................................................. 13	  
2.1.	  WP5-related Requirements as Described in D1.1 ...................................................... 13	  
2.2.	  Requirements Derived from the Questionnaire (D8.1 Addendum) ............................. 15	  
2.3.	  Requirements Derived from Literature ........................................................................ 17	  

2.3.1.	   Competency Frameworks .................................................................................. 17	  
2.3.2.	   Imparting Knowledge ......................................................................................... 22	  
2.3.3.	   Learning Styles .................................................................................................. 24	  

3.	   Application Scenario .................................................................................................... 28	  
3.1.	  Business Process ........................................................................................................ 28	  
3.2.	  Personas ..................................................................................................................... 29	  
3.3.	  Concrete Case Description ......................................................................................... 31	  
3.4.	  Performing the Titolo Unico Process ........................................................................... 36	  

4.	   Recommender System Specification .......................................................................... 39	  
4.1.	  Basis for Recommendations ....................................................................................... 39	  
4.2.	  Recommendation of Experts ....................................................................................... 45	  

4.2.1.	   Recommendation of Line Managers .................................................................. 47	  
4.2.2.	   Recommendation of Experienced Colleagues ................................................... 48	  
4.2.3.	   Recommendation of Experienced Colleagues in External PAs ......................... 49	  

4.3.	  Recommendation of Learning Objects ........................................................................ 49	  
4.4.	  Recommendation of Learning Material ....................................................................... 51	  

5.	   Analysis of Requirements Fulfillment ......................................................................... 53	  
6.	   Technical Specification ................................................................................................ 55	  

6.1.	  High level Architecture ................................................................................................ 55	  
6.2.	  Description of Components ......................................................................................... 56	  
6.3.	  Transformation into Ontology and XWiki ..................................................................... 61	  

7.	   Future Work ................................................................................................................... 64	  
8.	   References ..................................................................................................................... 65	  
Appendix A - Definition of Competency Levels ................................................................ 67	  

A1 EQF Reference Levels for Knowledge, Skills and Competence ................................... 67	  



Learn PAd                                                                                           viii 

FP7-619583  

A2 EQF Competencies for Marche Region ........................................................................ 68	  
 

List of Tables 

Table 1: Mapping between our Learn PAd learning styles and Dunn & Dunn learning style 
model .............................................................................................................................. 27	  

Table 2: Analysis of requirements fulfillment ......................................................................... 54	  
Table 3: BridgeInterfaces - Interfaces with Parameters and Specifies Further Interface 

Details ............................................................................................................................. 59	  
Table 4: CoreFacade - Interfaces with Parameters and Specifies Further Interface Details . 60	  
Table 5: Description of Knowledge ........................................................................................ 67	  
Table 6: Description of Skills15 ............................................................................................... 67	  
Table 7: Description of Competence15 ................................................................................... 68	  
Table 8: Specification of Required Competencies according to EQF for Marche Region 

related to the Titolo Unico Process ................................................................................. 71	  
  
 
  



Learn PAd                                                                                           ix 

FP7-619583  

List of Figures 

 
Figure 1: Bloom’s Taxonomy (taken from IOWA State University) ........................................ 21	  
Figure 2: The Zone of Proximal Development ....................................................................... 22	  
Figure 3: Dunn & Dunn Learning Style Model ....................................................................... 25	  
Figure 4: Dunn & Dunn Model (Wolf 2002) ............................................................................ 26	  
Figure 5: Titolo Unico Process Overview ............................................................................... 29	  
Figure 6: Titolo Unico Sub-process 4 .................................................................................... 29	  
Figure 7: Competency Profile of Barnaby Barnes ................................................................. 30	  
Figure 8: Introduction Part of the Instance Form ................................................................... 32	  
Figure 9: Instance Form: Sections 1-5 of Declarations .......................................................... 33	  
Figure 10: Instance Form: Sections 6-10 of Declarations ...................................................... 34	  
Figure 11: Instance Form: Sections 15-16 of Declarations .................................................... 35	  
Figure 12: Example of a Competency Described according to EQF and RDCEO ................ 40	  
Figure 13: Learning Goal and its Relation to Competencies ................................................. 41	  
Figure 14: BMM Model using the Extension of BMM for Learning Goal ................................ 42	  
Figure 15: Document and Knowledge Model with Competency Profiles ............................... 42	  
Figure 16: Example of Competency Profiles Assigned to a Role and a Performer ............... 43	  
Figure 17: Learning Material is Linked to a Competency ...................................................... 44	  
Figure 18: Example of a XWiki Page with Main Canvas and Recommendation Panel ......... 45	  
Figure 19: Excerpt of the Organisation Charts of Monti Azzurri and Comune Sarrano ......... 46	  
Figure 20: LearnPAd Platform Integration ............................................................................. 55	  
Figure 21: Ontology & Recommender Component Architecture ........................................... 56	  
Figure 22: BridgeInterfaces ................................................................................................... 58	  
Figure 23: CoreFacade Interfaces ......................................................................................... 60	  
Figure 24: Transformation into Ontology and XWiki .............................................................. 62	  
Figure 25: Ontology & Recommender Component ................................................................ 63	  
 
 



Learn PAd                                                                                           10 

FP7-619583  

1. Introduction 
As defined in the Description of Work, Deliverable D5.2 will report defined semantic 
extensions of the wiki to identify relevant learning objects and to modify and add new 
learning objects as extension of wiki content. In the following we will detail the goal we aim to 
achieve with the approach, explain our notion of ‘semantics’ in the context of Learn PAd and 
will briefly recapitulate the main findings of D5.1 we base on. Next we describe the 
methodology and methods chosen for our research. We conclude the introductory chapter 
with an outline of the document.	  

1.1. Personalized and Context-based Workplace Learning 
Learn PAd aims at supporting holistic learning solutions for the Public Administrations 
providing collaborative workplace learning centered on Business Processes (BPs) and their 
context. Graphical representations of process models and their context are created within 
the modelling environments provided by the Learn Pad technical partners BOC and 
NoMagic. They are the basis of learning support in XWiki.  
Since in Learn PAd learning is deeply integrated in daily business, the learner’s needs can 
be derived from the learner's context, e.g. the tasks he/she has to perform in business 
processes combined with organizational knowledge about his/her position in the PA, his/her 
working experience and the progress he/she already made in learning. Based on this context 
information, appropriate learning objects and learning material are determined and 
recommended to the learner according to his/her learning preferences. Basically all models 
represented in the wiki are considered learning objects since the learner needs to get 
familiar not only with a process, its structure and tasks but also with the involved roles, 
organizational units, business documents, IT systems and so on. For differentiation we call 
books, tutorials, learning audio and video file etc. 'learning material' 
With Learn PAd we support three types of learning, namely (1) browsing, (2) simulation and 
(3) execution (learning-by-doing). Browsing allows for exploring a process, its tasks and 
context by entering the respective wiki pages, clicking on links to reach related information 
like an organizational chart or inspecting the graphical representation. Since no data about 
the business case and already performed process steps are available, context information is 
shallow and hence only basic recommendations for learning can be made. Simulation is a 
more challenging learning approach since the learner must take on a role and collaboratively 
solve business problems along a business process. As this type of learning provides a 
learner's context - although in a simulation environment - more sophisticated 
recommendations for learning can be determined. For example experts can be determined 
as experienced colleagues having the same role as the learner and textbooks appropriate 
for the learner and his/her level of competence can be recommended. The most advanced 
type of learning is supported within the execution mode, i.e. he/she is learning-by-doing. 
Here the learner is performing a real business case, executing a business process, 
respectively the tasks his/her role is assigned to. Comprehensive context information is 
available like application data, data about already performed tasks, the learner's competence 
profile, his/her learning goals and so on and hence elaborated recommendations can be 
made. 
The recommendations are inferred from the Learn PAd ontology in which models and their 
context, i.e. relations between them and background knowledge, is stored. These semantic 
enrichments are described in section 1.3 and its basics are recapitulated in the following 
section 1.2. 

 



Learn PAd                                                                                           11 

FP7-619583  

1.2. Representation of the Ontology from D5.1 
In deliverable D5.1 we described the base of our work. The main artefact reported on in this 
deliverable is the Learn PAd recommender. We draw upon existing work re-using the 
ontology namely ArchiMEO that was developed by FHNW. In order to cover Learn PAd 
specific requirements the ontology was enhanced regarding concepts and relations defined 
in the Learn PAd Conceptual Meta Model (LCMM) and the Learn PAd Platform Independent 
Meta Model (LPIMM) which were developed in WP3. Within task 5.2 the ontology was 
further enhanced to meet the needs for recommending context specific learning objects and 
material to the learner.   
Another pillar of our work of which the basics are detailed in D5.1 is the concept of model 
transformation. That is, all model types and their elements and relations are represented and 
semantically enriched in the Learn PAd ontology and also translated into a Wiki structure. 
For all model elements a wiki page is created which can be used then for browsing or 
learning-by-doing as described in the following section. 

 

1.3. "Semantics for the Wiki” - Definition  
The semantic extensions of the wiki are implemented in the Learn PAd ontology. Firstly, all 
(static) model elements are represented in the ontology as described in D5.1 and briefly 
recapitulated in section 1.2. Secondly, dynamic information, as information about the 
instance of a process, respectively a tasks, a user is performing while learning-by-doing is 
also stored in the ontology. Therefore the ontology was enhanced to store actual context of a 
learner. With this approach it is possible to identify and recommend relevant learning objects 
that are related to the current process step. The ontology exploits characteristics of the 
learner and her working context in order to guide the person to relevant content. The 
provisioning of relevant contents to learners taking into account their profile and expertise 
helps in keeping the learner interested in the learning experience.  
We call this the Learn Pad Recommender System. According to Melville & Sindhwani (2010) 
the goal of a Recommender System is to generate meaningful recommendations to users for 
items they might be interested in. The design of such a recommendation system depends on 
the domain [in Learn PAd Public Administrations] and the particular characteristics of the 
data available [in Learn PAd the learning objects and learning material] (Melville & 
Sindhwani 2010). 
 

1.4. Methodology 
As for D5.1, for developing this deliverable we adopt the design science research 
methodology for information systems research (Hevner, March, Park, & Ram, 2010). Hence, 
the research design will follow the stages in the design science research methodology:  
problem awareness, suggestion, development and evaluation. In the following paragraphs 
each stage is described. 

 
1. Problem awareness – The major problem for Public Administration lies in the current 

setting of their business processes. To go down to the more concrete problems we 
prepared questionnaires and analysed the findings (see D8.1 addendum). 
Interviews are done with Marche Region and SUAP officers in order to identify 
problem areas in their work, challenges related to their work, resources and 
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knowledge relevant to them, their preferences for learning support, as well as 
possible KPI’s for measuring the performance of their job and learning activities.  
Furthermore, we considered the requirements detailed in D1.1 and requirements we 
derived from literature. 

2. Suggestion – Based on the findings in the problem awareness stage we define the 
criteria for the recommender system and created in close cooperation with Marche 
Region and UNICAM an application scenario. The application scenario is used for 
illustrating our approach in a realistic setting. 

3. Development – In this stage we design recommender blocks, develop the retrieval 
strategies and enhance the ontology by instances and rules. In D5.1 we introduced 
the approach of Grüninger & Fox (1995) for ontology design and evaluation and 
continued for D5.2 by enhancing the formal representation of the conceptual model 
and transforming the informal competency questions into formal ones (see Chapter 
4.4 in D5.1). 
The developed artefact is a prototype of a recommender system showing the 
functionality within the defined application scenario.  

4.  Evaluation – The solution will be evaluated in D8.2. We will cooperate with WP8 for a 
joint evaluation of the functionalities of the Learn PAd platform. 

 
1.5. Structure of the Deliverable 
The deliverable is structured as followed: In chapter 2 we recapitulate requirements to be 
met by the recommender and specified in the D1.1 and D8.1 addendum. We complement 
these requirements by such derived from literature following the reviewer’s advice for 
checking on competency frameworks and learning styles. In chapter 3 we introduce an 
applications scenario to support communication among our stakeholders, i.e. explaining the 
recommender by storytelling. A specification of the recommender is provided in chapter 4 
where we introduce the basics and implementation details of the recommendations. In 
chapter 5 we provide an analysis of requirements fulfilment by the achievements of task 5.2. 
Chapter 6 describes the system architecture. The deliverable closes with chapter 7 on future 
work. 

 

  



Learn PAd                                                                                           13 

FP7-619583  

2. Recapitulation and Enhancement of Requirements 
In this chapter we briefly recapitulate the requirements addressed in task 5.2, specified in 
earlier deliverables and supplemented by new ones derived from the literature, particularly 
regarding competency frameworks and learning styles (section 2.3).  
The requirements we base our work on are derived from three sources: (1) WP5-related 
requirements described in deliverable D1.1 (Section 4.1, p. 30 ff.); (2) conclusions drawn 
from the results of the questionnaire as described in deliverable D8.1 Addendum; and (3) 
requirements derived from literature regarding competency models and learning styles. 
An overview on how the requirements are met is provided in Chapter 0. 
 

2.1. WP5-related Requirements as Described in D1.1  
Semantics in Wikis and meta-models enrich the collaboration, content management, 
performance measurement and expert feedback as well as the alignment between business 
processes and the Wiki content. Based on the requirement analysis we recapitulate on 
relevant requirements that need to be considered when elaborating semantic aspects in 
Wikis and meta-models and especially when designing a recommender. 
Therefore we briefly summarize the requirements from D1.1. We have clustered some of 
these requirements (given in brackets in the text below) into new requirements. To easily 
refer to the grouped requirements, they are also numbered (LP1 – LP6).  
 
Business Process Model and Wiki Content Alignment 
The business process model and the content in the Wiki that represents the execution 
infrastructure need to be aligned (requirements 147, 19). 
Hence, collaboration mechanisms (based on requirement 15) must consider that changes in 
business process models are exported, overwriting and extending existing business process 
representations. The semantic must be aware of the fact that annotated business processes 
may be changed and overwritten. 
As learners are working and learning in the Wiki, it is expected that continuous feedback is 
provided to the business process model (based on requirement 8). The semantic in the Wiki 
hence must be capable to enable the correct assignment of Wiki feedback to business 
processes. 
Furthermore, in case of sufficient semantic enrichment, suggestions for business process 
improvements are targeted via retrofitting (requirement 98, 229). The possibility of model 
and Wiki updates implies that the recommender must also adapt to these changes.  
 
Requirement LP1: Wiki supplements (e.g. additional articles, but also recommender 
suggestions) and business process models must be kept aligned 
 
 
Content Related Requirements 
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The content represents both learning content and business process execution content 
(requirements 187, 115, 191), hence it has to be provided in such a form that it can be 
searched, filtered and navigated. 
In addition, the content should be provided in a role oriented and learners profile oriented 
view (requirement 118). This ensures that novices get content that they are capable to deal 
with, whereas advanced learners are not annoyed by unnecessary explanations. 
 
Requirement LP2: The recommender must take into account the competence level of 
learners. 
 
It is in the nature of the application that different content types (207, 217) are expected 
ranging from documents, expert chats, videos or graphical models.  
 
Requirement LP3: Learning material must be provided in different types. 
 
Learners Context 
Process oriented learning focuses on the relevant parts of the business process, hence 
learning considers the process context like roles, responsibilities and competence of the 
learners, as elaborated in the requirements (256). 
Hence, the semantics of the Wiki need to consider a separation of concerns based on 
ontologies and to identify different categories of learning tasks across the business process 
(like mentioned in requirement 186, 216) 
 
Requirement LP4: The recommender must adapt to different learning tasks – as they arise 
in the context of the different BP tasks – across the business process. 
 
Roles, Experts and Actors in the Wiki 
Users are identified with a role concept (requirement 7, 94, 172). Roles define the 
organisational responsibility and hence define the responsibility to execute certain business 
process activities. Thus, those roles define the “should-competence profile”. 
According to the concrete level of expertise (requirements 128, 181), each user has an 
individual expert level, which is the “is-competence profile”. A potential gap between “should” 
and “is” competence profile defines the learning demand, i.e. the individual learning goal. 
Hence, the semantics in the Wiki need to consider the roles, the “should” and “is” 
competence profiles and enable the analysis of skill profiles. 
Different users need different entry points to the knowledge (requirement 194), so different 
entry points (in terms of e.g. level of knowledge) and different learning paths need to be 
considered for the recommended learning material. 
 
Requirement LP5: The recommender must provide different entry points to the knowledge 
depending on a learner’s role and required competencies. 
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Expert Roster 
The aforementioned consideration of roles and competence profiles can be used to establish 
so-called expert roster (requirements 63, 64, 66). Hence the experts are allocated to certain 
domain classifications. The semantic in Wiki does not only need to consider domain 
classification but also work out expert profiles that are relevant in the context of the business 
process. 
 
Requirement LP6: The recommender must be able to recommend experts for a certain 
domain and/or a certain (part of a) business process. 
 

2.2. Requirements Derived from the Questionnaire (D8.1 Addendum) 
We first analysed the profiles of civil servants who answered the questionnaire and hence 
would be the potential users of a recommender. More than 85% of the interviewees have an 
expertise of more than 10 years (Q1) and almost half of them have been working in the 
same role (Q3). 
Requirement Qu1: Recommendations for learning should focus on supporting optimization 
of business process executions and involved knowledge rather than of getting to know new 
processes. 
As almost 70% of the interviewees are familiar with social networks (Q5) and almost 80% 
already participated in e-learning activities, thus it seems that knowledge about basic 
functionality of collaboration tools can be assumed in Public Administrations. Hence, no 
specific support for using the wiki as intended in Learn PAd is necessary. 
We then searched for indications of general requirements for a recommender that supports 
learning-while-doing. The answers to Q13 (learning strategies) indicate that the most 
promising learning strategies in the eyes of civil servants, besides guidance by an expert, 
are those where they can apply the knowledge directly, either by playing a game or by 
executing a real process. Civil servants like to learn while doing and mastering the execution 
of an unfamiliar process by getting help in specific contexts where knowledge is missing. 
This rather strongly supports the insight that learning is more effective when new knowledge 
can be directly applied in practice. 
 
Requirement Qu2: The recommender should be able to provide help in specific contexts 
where knowledge is missing (i.e. it must be context-sensitive). 
 
Besides this general requirement, civil servants have also expressed more detailed 
requirements regarding such context-sensitive help. When asked for frequent problems 
during process execution (Q8), there are 17 civil servants out of 52 who say that they 
frequently face the situation where they do not know where to find manuals and regulations 
associated to the process. This shows that there is in principle a requirement for 
recommending documents that will help civil servants to solve problems while working on a 
process. In addition, there are also 15 civil servants who state that for most processes, 
various documents, regulations and laws must be consulted to understand how to correctly 
execute a process. This implies additional workload on their side to gather the necessary 
pieces of information. Finally, 23 civil servants state that for new regulations and laws, help 
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should be provided about how to apply the modifications. In all these cases, a context-
sensitive recommender can help by indicating in which context the documents / regulations 
should be applied: 
 
Requirement Qu3: The recommender should help civil servants by showing them where 
(i.e. in which parts of a business process) to apply (especially new) regulations and laws, but 
also the content of other documentation, based on their current context 
 
When studying civil servants’ expectations about properties of good documentation (Q7), we 
find that many civil servants require extensive details in a process documentation – 22 of 
them stated that “it should be as detailed as possible”. Quite likely, they need the details in 
order to look up the right way of dealing e.g. with special situations. 
On the other hand, there is also a need not to lose the overview – 9 civil servants expect 
overview from a documentation in Q7 and 18 of them describe the problem of unclear 
sequence of actions in Q8. Hence, in order to strike the balance between these conflicting 
needs, we need to choose an approach where the main documentation can be kept rather 
short and concise, but civil servants have enough opportunity to access details when 
required. In particular, a graphical representation of the process model should be available 
to increase the understanding of the sequence of actions. 
 
Requirement Qu4: The system should provide a clear overview by graphical representation 
and concise documentation and the recommender should complement this overview by 
offering context-based help in special situations. 
 
Next, we tried to elicit the types of information or learning objects that should be 
recommended to civil servants: when assessing the types of information resources that civil 
servants currently use when executing a business process (Q11), the analysis revealed that 
expert consultation is used either “very often” or “sometimes” by a large majority of civil 
servants. Besides involving experts, there is also a notable number of civil servants who say 
(Q9, Q11) that they check additional reading and historical cases to solve problems. 
Complementing this with the answers to Q10, we find that civil servants find it difficult to find 
the right resources and often use much time in reading irrelevant documents before finding a 
solution: 16 civil servants indicated that they have this problem and 14 said that organizing 
resources according to the process would make it easier to find the required information. 
 
Requirement Qu5: A recommender should be able to support civil servants by 
recommending different types of learning objects. More precisely, civil servants would like to 
rely on experts for guidance (provide details regarding contact information and 
roles/responsibilities), knowledge from historical cases and suitable reading material (law 
texts, comments on law, other documents). 
 
We then took a closer look at the different types of possible recommendations and civil 
servants’ expectations regarding them. The way how the problems are solved (Q9) clearly 
led to the need for recommending experts, respectively provide contact details to ease 
access to an expert. In addition, the answers to Q10 (properties of problem solving 
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strategies) reveal very clearly that it is by far not always clear who is the right expert for a 
given question (only one civil servantsaid that it is generally clear to whom to direct a request 
for clarification / help). And the frequency with which civil servants use the address book and 
information about organizational structure (Q11) indicates that these resources should also 
be available on a fingertip. 
 
Requirement Qu6: There is a need for a recommender that can help civil servants by 
showing them the right expert to ask for solving problems in a certain work context. Such 
recommendation should enable the civil servant to quickly access the contact information of 
the experts and to see their place in the organizational structure. 
 
Finally, civil servants also see collaboration tools as an opportunity to share opinions and get 
feedback: answers to Q15 show clearly that, in the eyes of civil servants, collaborative 
editing of documents is by far not the only and actually a rather insignificant purpose of 
collaboration tools. 
 
Requirement Qu7: Since sharing experience and opinions is important to civil servants, a 
recommender should also have a feature that recommends relevant contributions of other 
civil servants for a certain work context.  
 

2.3. Requirements Derived from Literature 
In the following sections we provide findings from literature regarding competency 
frameworks and learning. We will use the results to describe learners’ profiles and to 
recommend suitable learning material.  
 

2.3.1. Competency Frameworks 
We studied relevant insights from research about competency frameworks that haven’t been 
considered for the competency meta-model as introduced in D5.1. As a result, we adapt the 
competency meta-model - and hence, the models - to accommodate aspects that are not yet 
covered.  
We have looked into the following frameworks  

• RDCEO: Reusable Definition of Competency or Educational Objective 
• TRACE: TRAnsparent Competences in Europe: Overview of European 

Competency Frameworks 
• DeSeCo: Definition and Selection of Competencies 
• DIGCOMP: A Framework for Developing and Understanding Digital Competence in 

Europe 
• e-CF: European e-Competence Framework  
• Bloom: A Model of Learning Objectives 
• EQF: European Qualifications Framework: Descriptor Defining Levels in EQF. 

For each framework a brief overview is provided below. 
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RDCEO 
“The Reusable Definition of Competency or Educational Objective (RDCEO) specification 
provides a means to create common understandings of competencies that appear as part of 
a learning or career plan, as learning pre-requisites, or as learning outcomes”1.  It is issued 
by by IMS Global, which came into existence in 1995 as a project (the Instructional 
Management System project) within the National Learning Infrastructure Initiative of 
EDUCAUSE. In 1999 IMS Global became an independent non-profit organization. IMS 
Global is supported by world’s leaders in educational and learning technology. 
The Reusable Definition of Competency or Educational Objective (RDCEO) specification 
provides a means to create common understandings of competencies that appear as part of 
a learning or career plan, as learning pre-requisites, or as learning outcomes.  
The competency meta-model introduced in D5.1 is based on RDCEO. 
According to RDCEO competency definitions should provide a standardised means for 
representing the key characteristics of educational and work related competencies or goals 

• Competency records, that hold context, evidence and dimension information with 
regard to an individual’s acquired and desired competencies 

• Job definitions, that can be compiled by means of reuse of existing competency 
definitions. 

In Learn PAd the competency record is represented as a particular object type of the 
document model. 
The structure of the competency model, respective object type, allows for describing an 
arbitrary collection of statements that determine a competency, as defined in RDCEO. 
 
TRACE 
TRAnsparent Competences in Europe (TRACE). The TRACE project aims at increasing the 
transparency of competencies and skills among EU countries, regions and sectors, and to 
foster the uptake and adoption of eLearning through a better understanding of the 
competencies-related challenges that still exist in the eLearning sector. TRACE will provide 
a framework for the transparency and interoperability of competences systems in European 
societies2. 
The competences considered in TRACE include: 

• cognitive competence involving the use of theory and concepts, as well as informal 
tacit knowledge gained experientially 

• functional competence (skills or know-how), those things that a person should be able 
to do when they are functioning in a given area of work, learning or social activity 

• personal competence involving knowing how to conduct oneself in a specific situation 
                                            
 
 
1 MS Reusable Definition of Competency or Educational Objective Specification URL: 
http://www.imsglobal.org/competencies/index.html (retrieved: 10.9.2015) 
2 TRAnsparent Competence in Europe. URL: http://www.eife-l.org/activities/projects/trace (retrieved: 10.9.2015) 
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• ethical competence involving the possession of certain personal and professional 
values. 

With the competency meta-model (as described in D5.1) we provide a structure for an 
arbitrary collection of statements that determine a competency. Currently competencies are 
grouped as Cognitive Competencies, Aptitude Competencies, Interpersonal competencies 
and Knowledge Competencies. Hence the aforementioned competencies could be described 
and - if needed - classified easily according to TRACE. 
 
DeSeCo 
The Definition and Selection of Competencies (DeSeCo) was carried out by OECD in late 
1997. The DeSeCo Project has the aim of providing a sound conceptual framework that can 
guide the longer-term extension of assessments into new competency domains (Rychen & 
Salganik 2003). 
According to Rychen & Salganik (2003) the DeSeCo Project’s conceptual framework for key 
competencies classifies such competencies in three broad categories.  

• individuals need to be able to use a wide range of tools for interactively interacting 
effectively with the environment 

• individuals need to autonomously be able to engage with others, and to interact in 
heterogeneous groups 

• individuals need to be able to take responsibility for managing their own lives, situate 
their lives in the broader social context and act autonomously. 

The mapping of competencies to goals (individual and shared ones, e.g. of a team or 
organisation) is already covered in the competency meta-model described in D5.1. 
 
DIGCOMP 
The Framework for Developing and Understanding Digital Competence in Europe 
(DIGCOMP) can be broadly defined as the confident, critical and creative use of ICT to 
achieve goals related to work, employability, learning, leisure, inclusion and/or participation 
in society (Ferrari 2013). 
Within the DIGCOMP project 21 competences were identified grouped into five areas: 

• Information: identify, locate, retrieve, store, organise and analyse digital information, 
judging its relevance and purpose 

• Communication: communicate in digital environments, share resources through online 
tools, link with others and collaborate through digital tools, interact with and 
participate in communities and networks, cross-cultural awareness. 

• Content-creation: Create and edit new content (from word processing to images and 
video); integrate and re-elaborate previous knowledge and content; produce creative 
expressions, media outputs and programming; deal with and apply intellectual 
property rights and licences. 

• Safety: personal protection, data protection, digital identity protection, security 
measures, safe and sustainable use. 

• Problem-solving: identify digital needs and resources, make informed decisions as to 
which are the most appropriate digital tools according to the purpose or need, solve 
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conceptual problems through digital means, creatively use technologies, solve 
technical problems, update one's own and others' competences. 

The areas of information, communication, content-creation and particularly problem-solving 
are already addressed by the Learn PAd approach. The safety area is addressed within the 
Learn PAd platform architecture. 
 
e-CF 
provide general and comprehensive e-Competences specified at five proficiency levels that 
can then be adapted and customised into different contexts from ICT business and 
stakeholder application perspectives3. 
The European e-Competence Framework provides a common language to describe the 
competences of ICT professionals, and is designed to meet the needs of businesses and 
other organisations. The 40 competences of the framework are classified according to five 
main ICT business areas: plan, build, run, enable and manage.  
Its purpose is to provide general and comprehensive competences specified that can then 
be adapted and customised into different contexts from ICT business and stakeholder 
application perspectives.  
Since the framework focus on ICT workplace competence it seems to be less suitable for the 
Learn PAd approach. 
 
Bloom 
Bloom's Taxonomy was created by Benjamin Bloom during the 1950s. “Bloom's Taxonomy 
is a multi-tiered model of classifying thinking according to six cognitive levels of complexity” 
(Forehand 2012). 
There are six levels in the taxonomy, each requiring a higher level of abstraction from the 
learner. The lowest three levels are: knowledge, comprehension, and application. The 
highest three levels are: analysis, synthesis, and evaluation. During the 1990's, a former 
student of Bloom's, Lorin Anderson, led an expert group, that came up with an update of the 
taxonomy (Krathwohl 2002). 
Among other modifications the cognitive domain was redefined as the intersection of the 
Cognitive Process Dimension and the Knowledge Dimension resulting in a three-
dimensional representation of the revised taxonomy4, as depicted in Figure 1. 
 

                                            
 
 
3 European e-Competence Framework (e-CF). URL: http://www.ecompetences.eu/e-cf-overview (retrieved: 3.9.2015) 
4 IOWA State University. A Model of Learning Objects. URL: http://www.celt.iastate.edu/pdfs-
docs/teaching/RevisedBloomsHandout.pdf (retrieved: 30.8.2015) 



Learn PAd                                                                                           21 

FP7-619583  

 
Figure 1: Bloom’s Taxonomy (taken from IOWA State University) 

In Learn PAd we experimented with Bloom’s taxonomy and created a version of the 
competency model that could represent the dimensions and levels. However, as Marche 
Region decided to use the EQF framework we didn’t pursue this version further. 
 
EQF 
The European Qualifications Framework (EQF) is a translation tool that helps 
communication and comparison between qualifications systems in Europe. Its eight common 
European reference levels are described in terms of learning outcomes: knowledge, skills 
and competences. This allows any national qualifications systems, national qualifications 
frameworks (NQFs) and qualifications in Europe to relate to the EQF levels. Learners, 
graduates, providers and employers can use these levels to understand and compare 
qualifications awarded in different countries and by different education and training systems. 
The EQF is envisaged as a meta-framework that allows to position and compare learning 
outcomes/competency levels. 
Appendix A1 contains three tables that represent the eight reference levels for the three 
learning outcomes knowledge, skills and competences. 
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Marche Region initiated the competency model based on EQF, which has been 
cooperatively enriched by FHNW and Marche Region. The Table in Appendix A2 shows the 
specification of required competencies according to EQF for the Titolo Unico process. 
 
Requirement CF1: The competency meta-model used in Learn PAd must draw upon the 
EQF framework to describe and refer to learners’ acquired and required competencies 
 

2.3.2. Imparting Knowledge 
What facilitates learning? In the following section we provide the relevant insights we gained 
from literature review.  One of the most important aspects is the notion of a Zone of Proximal 
Development (ZPD), introduced by Vygotsky (1978).  
He defined the zone of proximal development (ZPD) as "the distance between the actual 
developmental level as determined by independent problem solving and the level of potential 
development as determined through problem solving under adult guidance, or in 
collaboration with more capable peers" (Vygotsky, 1978, p. 86). Vygotsky believed that when 
a learner is in the ZPD for a particular task he is able to achieve it if appropriate assistance is 
provided. Figure 2 depicts Vygotsky's assumption that there are certain things that a learner 
can do without help, some that she cannot do (yet) and some she can do with help - those 
are precisely the things that are in her ZPD. 
 

 
Figure 2: The Zone of Proximal Development5 

                                            
 
 
5 Innovative Learning. URL: http://www.innovativelearning.com (retrieved: 22.8.2015) 
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The concept of ZPD has been expanded, modified, and changed into new concepts since 
Vygotsky's original conception. Thus, closely related to the ZPD is the concept of 
“scaffolding”.   
Scaffolding was coined by (Wood et al. 1976) whose conceptualization of scaffolding was 
consistent with Vygotsky’s model of instruction and emphasizes the teacher’s role as a more 
knowledgeable learner to help learners to solve problem-oriented tasks (Kim & Hannafin 
2011). 
We will later show how we implemented scaffolding learning in our recommender in order to 
support “the process by which a teacher or more knowledgeable peer provides assistance 
that enables learners to succeed in problems that would otherwise be too difficult” (Quintana 
et al. 2004). 
We derived the following requirement: 
Requirement IK1: the recommender should enable the learner to involve an appropriate 
expert for guidance solving a problem related to concrete work situation. Appropriate here 
means with respect to the ZPD of a learner and with respect to the context of a learner, e.g. 
the task she performs within a business process in which the problem occurred. 
 
However, in workplace learning experts’ involvement is not always feasible. As shown by 
(Boud 2003) one limitations of workplaces as learning environments is the “reluctance by 
experts to guide and provide close interactions with learners”.   Hence, other learning aids - 
i.e. learning material created with certain didactic considerations in mind, is to be 
recommended to support learners.  
The critical question is, however, how to define the ZPD model? What determines the ZPD 
of a learner?  
The heuristic we applied in Learn PAd is that the ZPD of a learner is determined by the level 
of competences a learner has.  Hence, learning in the ZPD of an individual requires learning 
material that is classified one level above the learner’s current competence level. When 
expressed in terms of a competency framework such as EQF, this means that, if the learner 
has competences at level n in a certain domain, a suitable learning material is one that aims 
at reaching skill level n+1, not level n+2 or n+3. 
We derived the following requirement: 
Requirement IK2: the recommender must take the level of competence of the learner into 
account and recommended learning material and experts must be in her ZPD as defined 
above. 
 
That is it must be sufficiently new, but not too advanced, such that the learner can make a 
connection with her existing knowledge. 
A rather young learning theory that builds also on the ZPD idea and that takes into account 
the role of technology for learning is the so-called connectivism (Siemens, 2005). 
Connectivism postulates that learning occurs when connections are made between nodes in 
a learner's network - where a node can be anything ranging from a piece of knowledge in the 
learner's mind to a digital artefact or another person. This implies that new knowledge must 
be connected to existing knowledge or experiences – which can be understood as a 
concretization of the ZPD – and that such connection can be mediated by links in the digital 
environment. 
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We derived the following requirement: 
Requirement IK3: the recommender should create references to previous experience of a 
learner (e.g. via similar cases where the learner had applied the existing knowledge) that 
can be brought into consciousness for connecting with new knowledge. 
 
Finally, the theory of learning styles describes a number of ways in which learning can be 
different between individuals and claims that hence, different ways for supporting individual 
learning must be developed and adapted to a learner's individual preferences. For instance, 
the Dunn & Dunn model of learning styles6 distinguishes - among others - between impulsive 
learners (ones that prefer to try out new knowledge immediately), global learners (ones who 
would like to move from the big picture to the details) or analytical learners (who prefer a 
more bottom-up, inductive learning). An example of how e-learning systems can support 
these different learning styles is amongst others provided by Wolf (2002). 
We derived the following requirement: 
Requirement IK4: the recommender should recommend learning material that supports 
different learning styles; i.e. recommended learning material can be filtered depending on a 
learner’s learning style. If no filter is set recommended learning material should be marked 
clearly (e.g. through visual cues) regarding which learning style it supports. 
 

2.3.3. Learning Styles 
The Dunn & Dunn learning style (1978) describes several elements of learning styles: the 
environmental domain: sound, light, temperature, seating design; the emotional domain: 
motivation, task persistence, conformity, structure; the sociological domain: alone, pair, peer, 
group, authority, variety; the physiological domain: perceptual elements including auditory, 
visual, tactual and kinesthetic, plus time of day, intake, mobility; the psychological domain: 
analytic/global, impulsive/reflective. People deal with information and ideas in different ways 
because of their preference. These learning styles influence the achievement of the learners. 
Using the right combination of learning preferences will help the learners to achieve their 
learning goals.  
Figure 3 depicts the overview of the Dunn & Dunn learning style model. 

                                            
 
 
6 The Dunn and Dunn Learning Style Model indicates a range of variables proven to influence the achievements of 
individual learners from kindergarten age to adulthood. URL: http://www.ilsa-learning-
styles.com/Learning+Styles/The+Dunn+and+Dunn+Learning+Styles+Model.html (retrieved: 23.9.2015).  
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Figure 3: Dunn & Dunn Learning Style Model7  

 
After researching and consulting our learning expert in Marche Region we decided to add 
the perceptual elements for learning styles into the competency meta-model. By supporting 
each learner's own unique combination of preferences we can improve context based 
recommendations by taking also into account his/her liking. Since some preferences may be 
strong, in which case the learner will benefit significantly if the need is addressed and others 
may be moderate, in which case the learner might also select a non-preferred style if the 
content is attractive. Thus, the recommender system will visually emphasize 
recommendations that meet the preferred style but also offer non-preferred styles for 
contingency.  
For some variables, no preference may be indicated at all. The learner’s ability to engage 
with the work and to achieve success may depend on extraneous factors or his/her level of 
interest in the subject - or it may be that that particular variable has no real bearing on the 
learner’s ability to concentrate and study. 
 

                                            
 
 
7 The Dunn and Dunn Learning Style Model indicates a range of variables proven to influence the achievements of 
individual learners from kindergarten age to adulthood. URL: http://www.ilsa-learning-
styles.com/Learning+Styles/The+Dunn+and+Dunn+Learning+Styles+Model.html (retrieved: 23.9.2015). 



Learn PAd                                                                                           26 

FP7-619583  

Figure 4 is a picture of Dunn & Dunn's model as used by (Wolf 2002). The perceptual 
elements are shown in the middle. 
 

 
Figure 4: Dunn & Dunn Model (Wolf 2002) 

For Learn PAd we decided on a subset to the learning styles introduced by Dunn & Dunn8. 
 

 

Perceptual 
Elements Description Learn PAd 

Learning Styles 
Recommended 

Representation 

Auditory 

Preference to 

listen to 
instructional 
content 

Auditory Audio/Video instruction 

Visual (Text) Preference to Reading Documentations, wiki pages 

                                            
 
 
8 The Dunn and Dunn Learning Style Model indicates a range of variables proven to influence the achievements of 
individual learners from kindergarten age to adulthood. URL: http://www.ilsa-learning-
styles.com/Learning+Styles/The+Dunn+and+Dunn+Learning+Styles+Model.html (retrieved: 23.9.2015). 
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perceive 
materials 

as texts 

Visual (Picture) 

Preference to 

perceive 
materials 

as pictures 

Visual (Browsing) Process flowchart, organisational 
chart wiki pages 

Tactile 

Kinesthetic 

Preference to 

interact 
physically 

with learning 
material 

Simulation ask a question, commenting, 
simulation (gamification) 

Internal 
Kinesthetic 

Preference to 
make 
connections (to 

personal and to 
past learning 

experiences) 

Mentoring contact an expert, similar cases 

Table 1: Mapping between our Learn PAd learning styles and Dunn & Dunn learning 
style model 
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3. Application Scenario  
The application scenario was developed based on a real case and based on the results of 
several interviews conducted with SUAP officers from both Public Administrations Senigallia 
and Monti Azzurri. As shown by Caroll (2000, p 43) scenarios support communication 
among stakeholders, “helping to make design activities more accessible to the great variety 
of expertise that can contribute to design and addressing the challenge that external 
constraints designers and clients often distract attention from the needs and concerns of the 
people who will use the technology”. 
 

3.1. Business Process 
The application scenario builds upon already introduced parts, e.g. personas and the mock-
ups provided in D5.1. The application scenario describes the Titolo Unico process that 
belongs to the Public Administration of Senigallia. ‘Titolo unico’ means in English standard 
request to start business activity. It is a business process that was introduced in the Italian 
law D.P.R. 160/2010 in the article 7 in which a citizen requests to the municipality and third 
parties the permission to start an activity. In this case the entrepreneurs have to wait for a 
decision taken by PAs before starting the activity. We switched from the "SUAP process" 
(Sportello Unico Attivitá Produttive) for which we built our mock-ups in D5.1 due to the 
reviewers' recommendation to select a more complex process. The Titolo Unico process was 
chosen by Marche Region as for its special characteristics, that is the ‘conferenza dei servizi’ 
– service conference organized within the business process. The 'Service Conference' is a 
meeting in which all involved participants (municipality offices, third party administrations, 
and entrepreneur) discuss about a case and decide if the application is acceptable or not. 
That sounds easy to be but in practice, however, it is a very difficult and complex task. 
In general the whole process has to be performed within 60 days: within 30 days the 
regularity of the application must be verified and in the remaining 30 days the decision must 
be prepared. 
If a Service Conference has to be conducted, process duration is extended to 120 days. 
That is after the 30 days for verifying the regularity of the application, 60 more days are 
available for activating and performing the conference and for reaching a common decision. 
The process overview is depicted in Figure 5 below. 
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Figure 5: Titolo Unico Process Overview 

The knowledge intensive activity to organize the ‘Service Conference’ is performed in sub-
process 4, marked with the red rectangle in Figure 5. 

Figure 6 shows sub-process 4 with the activity of the ‘Service Conference’. 

 

Figure 6: Titolo Unico Sub-process 4 

 
 
 

3.2. Personas 
In the following two Personas are introduced: Barnaby Barnes, a SUAP Officer, and Susan 
Brown an entrepreneur.  
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Barnaby Barnes 

Barnaby Barnes is a SUAP officer since a few years, and is in charge of several activities 
within the „Titolo Unico“ process.  
According to the competencies defined for the role of a SUAP officer and needed to execute 
the Titolo Unico process (see section 4.1 for details) he has the acquired competencies as 
depicted in Figure 7. 
 

 
Figure 7: Competency Profile of Barnaby Barnes 

The competencies 1-4 depicted in Figure 7 are derived from the role (SUAP officer) Barnaby 
has. The figure also depicts the acquired competency levels that differ from the required 
competencies (cf. 4.1). Furthermore, learning preferences selected by Barnaby are depicted. 
He learns best if an expert mentors, by reading and by browsing. 
It is assumed that the competency profile is periodically checked for example within an 
annual goal definition with his line manager. How his learning improvement can be 
measured and the results provide input for such a definition is researched within task 5.4 
and will be reported in D5.4. 
 

Susan Brown 

Susan Brown is an entrepreneur who wants to restructure her beach resort, which is located 
along the coast of Senigallia. Susan is from England and since 5 years lives in Senigallia 
with her italian husband and their two children. All of them are involved in the beach resort 
business with different responsibilities and commitments. Her husband works as a cook in 
the internal restaurant that belongs to the beach resort, while one of the two children is 
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working as a maître within it as well as a beach care taker. The second child helps them out 
on the weekend only as she studies at the University. Restructuring the beach resort means 
a lot for Susan as she aims at consolidating her family business by reaching a more 
demanding target of people such as middle-up class of tourists.   
 

3.3. Concrete Case Description 
The use case description is structured as follows: First the application the entrepreneur 
submits to the PA is described by the concerns of Susan Brown. Then the tasks the SUAP 
officer, here Barnaby Barnes, has to perform within the Titilo Unico process are described. 
Focus is on the sub-process 4 regarding the organization of the service conference. 

Susan Brown's Application 

As Susan Brown wants to restructure her beach resort, which is located along the coast of 
Senigallia, she accesses the SUAP website from her laptop via internet connection, 
downloads the digital form of the application, i.e. instance form (aka istanza) and fills it out. 
The first page of the instance form is depicted in Figure 8. In Figure 8 the form has been split 
in three sections to ease the readability. 
The first section of Figure 8 is about basic information of Susan Brown and her business, i.e. 
her name, surname, birth city, birth date, residence, contact details, company, VAT number, 
location and contact location. 
The second section is about the required activity of Susan Brown, which in this case is of 
restructuring her beach resort. Hence, Susan Brown will select the checkbox labelled as 
“Ristrutturazione” (in English Restructuring) and she will key in details of the beach resort, 
i.e. name and location. Two groups can be distinguished within this section. One group 
refers to new productive systems (nuovi sistemi produttivi), and it includes localization, 
realization and transformation (in the form they are labeled as “localizzazione”, 
“realizzazione” and “trasformazione”, respectively. The other group refers to the modification 
of existing productive systems (modifiche dell’impianto produttivo esistente), and it includes 
restructuring, reconversion, expansion and transferring (in the form they are labeled as 
“ristrutturazione”, “riconversione”, “ampliamento” and “trasferimento”, respectively). The last 
two labels “cessazione” and “riattivazione”, are for cessation and reactivation of a business, 
respectively. 
In the third section Susan Brown ticks the first top-left box “Procedimento Unico”, which in 
English translates Unique Procedure. That is, the request will be subjected to the check of 
the SUAP officer, while selecting one of the other two boxes would initiate a Conference 
Service directly.   
There is a further section that is not depicted in Figure 8 and it is about the basic information 
of the service provider, i.e. name, last name, tax code, business type, business location, tel. 
number, email, timbre and signature. 
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Figure 8: Introduction Part of the Instance Form  

Susan Brown continues with the rest of the form providing information concerning 
declarations for authorizations in accordance to the article 47 of the D.P.R. 28th of 
December 2000. N. 445. Declarations are grouped by sectors and thus, associated to it. A 
few of these sections are depicted in Figure 9 highlighted by red bubbles. The total number 
of sections is 18 and they belong to the following sectors: 
-           Building sector 
-           Health sector 
-           Security sector 
-           Environment sector. 
 
Depending on the selected declarations, additional documents may be requested. 
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Figure 9: Instance Form: Sections 1-5 of Declarations 

Susan Brown should go through the all sections (here highlighted with red bubbles) of the 
instance form (see Figure 9) and tick declaration boxes appropriated to her case.  
Section 1) - Con Riferimento a Titoli in Materia Ediliza - concerns the constructing 
declarations. Here, Susan ticks the first box, which is subjected to the permission of building 
([...] è soggetto a PERMESSO DI COSTRUIRE […]). The other two declarations are not 
relevant for her request. The last check box indicates if authorization is needed from the 
organizational unit and concludes almost every section.  
Section 2) depicted in Figure 9 is about declarations regard the health sector, entitled “Con 
Riferimento al Parere Preventivo ASUR”. Susan Brown’s request is not subjected to 
preventive hygienic permission by the entity of competence ASUR, thus she ticks the last 
box only (“dichiara che l’intervento non è soggetto a parere igienico preventivo”).  
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Figure 10: Instance Form: Sections 6-10 of Declarations 

Section 7) (depicted in Figure 10) refers to the wastewater discharge permissions 
(environment sector). Within this section, Susan Brown selects the declaration “è servita da 
rete fognaria pubblica, di tipo separato e collegato a depuratore”, which means that the 
building location features already a public sewerage system that is of type separate and 
connected to a purifier. 
Section 9) (depicted in Figure 10) refers to the environmental protection aspects 
(environment sector). Susan Brown selects all declarations that start with “NON” are 
selected as her request does not threaten the environment.  



Learn PAd                                                                                           35 

FP7-619583  

Section 15) (depicted in Figure 11) refers to the presence of constraints on location, which 
protect environment, culture and landscape (environment sector). Susan Brown selects the 
second declaration of constraint 15.1 together with its sub-declaration, as the building 
request falls into a protected landscape area. Next, for what concerns the hydrogeological 
constraint (15.2), Susan Brown selects the second declaration as the building location does 
not belong to the hydrogeological area defined by the Marche Region. Point 15.3 refers to 
the presence or not of other constraints, and Susan Brown ticks the second box associated 
with the not. 
Finally, section 16) (depicted in Figure 11) is about compliance with the law D. M. 22.1.2008 
n. 37, in which is declared whether or not the building intervention exceeds the dimensional 
limits described in the law. Susan Brown selects the first declaration as her building request 
does not exceed these limits. 

 
Figure 11: Instance Form: Sections 15-16 of Declarations 

 

After Susan Brown checked the instance for completeness and correctness she submits the 
form to the SUAP office. 
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3.4. Performing the Titolo Unico Process 
The process is started when an instance form arrives, as the one from Susan Brown. When 
Barnaby Barnes checks his inbox he is informed that a new process is started. Barnaby has 
now 30 days to check the regularity of the form, and to ask for some missing documentation.  
After assessing the instance form, if Barnaby does not reject it, he has to identify the 
organisational units (aka 3rd party administrations) and hands the instance form over to 
them.  
Next, conditions for activating a Service Conference are to be checked. A Service 
Conference must be convened if the following conditions are true: 

1. The entrepreneur (or an intermediate business agency on behalf of the entrepreneur), 
who is the owner of the instance, asks the SUAP officer to do it 

2. Due the characteristic of the case a Service Conference is forced by national or 
regional law 

3. A third party has received a response request by the SUAP officer and it did not reply 
within 30 days; 

4. It is known in advance that a third party’s sub-process will not be performed within 90 
days 

5. Involved administrations didn't send an agreement, clearance act, concert or assent 
within 30 days. 

When assessing Susan Brown's instance form Barnaby Barnes immediately notices that the 
“restructuring” box is checked. This requires the organisational unit 'building office' to be 
considered as one of the entities of competence (D.P.R. 380/2001 ART. 5). The building 
office is one of those offices that belong to the Senigallia Municipality.  
Barnaby Barnes goes on in checking the instance form and his assumption about involving 
the building office is backed as the box for involving construction authorizations is ticked. 
Next, Barnaby notices that restructuring the beach resort includes the partial modification of 
a public good called “muretto”. Hence, he wonders whether to involve the organisational 
units of the port office and the port authorities – and whether there are further organisational 
units to consider. Furthermore, depending on the case, an organisational unit can be 
involved either actively or passively. The latter means that the organization unit does not 
participate in the decision making that leads to either accepting or denying a business 
activity request. In the application scenario we assume that all involved organisational units 
participate actively.   
In the following types of recommendations (R1 to R5) are explained. In chapter 0 it will be 
explained how the recommendations are created. 
(R1, R2) Barnaby Barnes needs advice and seeks support of an expert. He therefore 

checks on   the Learn PAd context panel for recommended experts. There he 
finds contact details of Sarah Brown, an experienced colleague within his PA, as 
well as Laura Cruciani, an external expert from the Monti Azzurri PA who has the 
same role as he has.  

Barnaby goes for the internal more experienced colleague Sarah Brown, from whom he 
learns which that, on one side, the port office has to be actively involved as it manages and 
maintain all the public goods of the coast in Senigallia. On the other side, she suggests to 
involve the port authorities passively only. Although they are the supervisory of the coast, 
they do not have the duty to provide authorizations but is to be informed in case the request 
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is accepted. These insights will be then written down by Barnaby Barnes in the form of a 
Wiki article and linked to the task in question as an additional learning material. Hence a link 
from the Wiki page is created automatically to the additional page.  
Moreover, Sarah Brown tells Barnaby to consider two further organisational units, i.e. the 
customs office and the responsible office. The former provides the customs authorization for 
all the intervention along the beach, according to the art. 19 DLgs 374/1990. The responsible 
SUAP office has to be considered as in this municipality it acts as the Property Office 
organisational unit, which provides authorization for non-substantial amendments applied to 
public concession, according to the art. 24 Reg. C.N. 
Afterwards, Barnaby Barnes continues working on the instance form.  
Until section 7 of the application nothing special must be considered. The selected 
declarations within section 7 however (see Figure 10), belong to the environment sector, and 
to the best of his knowledge, the organizational units of environment office and the sewer 
authority should be involved for authorization.  
(R3)  Barnaby Barnes wants to be sure about the involvement of the sewer authority 

but his colleague Sara Brown just left the office. Hence, he tries to contact the 
external expert Laura Cruciani (as above mentioned, the contact appears on the 
LearnPAd context panel), who works as a SUAP officer in the Monti Azzurri PA. 
Laura suggests Barnaby to have a look at the law article 124, c. 7 del d.lgs 
152/06, which states that the sewer authority is always involved when the public 
sewerage system is affected.  

(R4)  Nudged by Laura, Barnaby decides to learn more about it. Hence he looks at the 
learning objects that are displayed on the LearnPAd context panel, namely the 
article 124, c. 7 del d.lgs 152/06 and R.D. 523/1904, L.R. 05/2006.  

While reading these documents, Barnaby comes across additional information. That is, if the 
sewerage system is public, some documentation should be attached with the instance form 
and it retrievable in the following link: http://geniocivile.provincia.mc.it/?page_id=8&ID_p=A2058. This 
is one of the additional documents that the entrepreneur Susan should provide together the 
instance form in order to have a completed request instance. The same holds true for 
section 15 (see Figure 11), where the selected declarations in 15.1 require technical-
graphics attachments concerning the resort beach restructuration project (mentioned in the 
art. 146 of the part III of the D. Lgs. 42/2004). Barnaby Barnes is obliged to make sure that 
the documents submitted by the entrepreneur are complete.  
Check of completeness could be automated based on the analysis of application data. That 
is, depending on the tagged boxes of the application form we can determine what 
documents are to be provided and suggest a task for requesting missing ones. 
Barnaby Barnes should now involve the appropriate organisational units according to the 
declarations of section 15. He decides to have a look at the learning objects again which are 
listing also the following law regulations: art. 146 DLgs 42/2004 and the art.14-ter comma 3 
bis L. 241/1990.  
Here he finds out that the Landscape office and the Superintendency for the artistic, 
architectural, historical and environmental goods should be involved.  
However, Barnaby does not know yet that the Superintendency normally requires more than 
30 days to answer. This is an information that could have been provided by an internal 
experienced SUAP officer.  
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(R5)  By looking at the learning material in the recommender panel, however, he finds a 
document that supports him in getting knowledgeable in deadlines that must be 
met. Hence he is now aware of the late reply of the Superintendency 
organisational unit.   

Barnaby continues with case and recognizes that no more authorizations are ticked. 
Nevertheless, due to the type of business of the entrepreneur, further organisational units 
should be involved in the case.  
Also suggested in the recommender panel is learning material about “Beach Resort 
Business”.  
Barnaby learns that the following two entities should also be involved in the case: 

• Municipal Police and Surveillance. It provide consensus for the advertising sign of 
the beach resort according to the art. 23 D.Lgs 30/04/1992 n. 285 Codice della Strada 
and articles D.P.R. 16/12/1992 n. 495. 

• Tax office. It needs to calculate the fee for the advertising sign of the beach resort.    
As soon as Barnaby receives the missing documentation from Susan, he forwards the 
completed instance form to the identified organisational.  
However, since Barnaby Barnes already knows that the Superintendency will not answer 
within the required 30 days a condition for summoning a Service Conference is met (see 
condition 3 page 36).  
Barnaby now decides to announce the Service Conference.  
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4. Recommender System Specification 
We learned from Vygotsky and others (1978) that mentoring is very successful in supporting 
individual learning. However, particularly in workplace learning experts might be too busy to 
provide the wishful support or spending their time with mentoring is simply too costly. Hence, 
an efficient solution is needed that provides a) alternatives, and b) guides to experts most 
capable of giving advice (with respect to expert knowledge but also regarding the ZPD of the 
learner. In Learn PAd we developed an approach for recommending relevant information 
supporting the user in learning. 
As introduced in D5.1 Learn PAd considers three modes of learning: 

• simulation 
• browsing, and 
• execution mode (learning by doing). 

As already introduced (see section 1.1) we differentiate between learning objects, learning 
material and experts. As all wiki articles correlate one-to-one to model elements they are 
regarded as learning objects related to these model elements. Learning material is 
information dedicated for learning, for example (training) books, audio and video files. 
Simulation and browsing is considered as interactive learning material. 
Besides the characteristics of the wiki content (derived from the meta-model and the 
models), the Learn PAd ontology also represents characteristics of the learning material as 
for example the EQF level of knowledge that is addressed. Furthermore the ontology 
contains profiles of the learner, i.e. the workers in the PA, including his/her EQF 
specification, learning preferences and individual learning goals. With this holistic view on 
learners, their working environment and organizational network it is possible to identify 
relevant learning objects, learning material and experts, appropriate for the ZPD of the 
learner and according to her learning style. 
 

Most recommendations rely on rules. The left side of these rules (precondition) is defined in 
terms of the learner’s context - i.e. his/her required and acquired competencies (including 
levels) and learning style, as well as the context and application data of the currently 
executed business process. The right side of rules (consequence) contains the 
recommended material. 
 

The rest of the section is structured as follows: first we describe the adapted Competency 
(Meta) Model and its relations to other model types like the Business Motivation Model (for 
representing learning and business goals) and to the Document and Information Model (for 
representing learning material and learner’s profile). Afterwards in introduction into the 
general approach of recommendations in Learn PAd is given followed by details on the three 
kinds of recommendations researches within task 5.3, i.e. recommendations for experts, 
learning objects and learning material. The chapter closes with an assessment on how the 
requirements stated in chapter 2.1 are met. 
 

4.1. Basis for Recommendations  
As already mentioned the amended Competency Meta Model is based on the EQF 
framework, as suggested by Marche Region. See addendum A2 for details. In the following 
we introduce the Competency Meta Model and the related BMM and Document- and 
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Knowledge Meta Model. We use the term 'competency' to summarize the three learning 
outcomes (knowledge, skill, competence). 
The models we use for recommendations are built with these meta-models, defined by 
Marche Region (see appendix A2 EQF Competencies for Marche Region). 

The Competency Meta Model based on EQF 
We model the competences of Public Administrations in terms of competences, knowledge 
and skills and the competence level according to EQF9. These attributes are added to the 
already existing attributes defined by RDCEO for structuring information on competencies. 
Figure 12 depicts a print screen of the detail panel of competency object type. The attribute 
'model source' refers to an external source that may describe the competency in more detail. 
 

 
Figure 12: Example of a Competency Described according to EQF and RDCEO 

                                            
 
 
9 Learning Opportunities and Qualifications in Europe URL: https://ec.europa.eu/ploteus/en/content/descriptors-page 
(retrieved: 13.9.2015) 
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Competences are assigned to learning goals so that learning goals can be specified to reach 
certain competence levels. Figure 13 depicts the learning goals defined for a role or 
organizational unit, defined by Marche Region (see appendix A2 EQF Competencies for 
Marche Region). It is possible to also model competencies specific for a task or process. 
 

For each learning goal the competencies are defined, needed to meet the goal. That is, each 
learning goal is related to one or more competencies. 
 

 
Figure 13: Learning Goal and its Relation to Competencies 

As in the notion of Learn Pad learning goals are related to business goals we extended the 
BMM. We added the object type of a learning goal that can be related to strategy, tactic, 
business goal and objective. Figure 14 depicts the relations modeled in T5.2. 
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Figure 14: BMM Model using the Extension of BMM for Learning Goal 

According to RDCEO competencies are grouped in competency profiles, which can be 
assigned to roles and organizational units to describe the required competencies and to a 
performer, to describe the acquired competencies a person has. 
Therefore we introduced a specific document type 'competency profile' in the Document and 
Knowledge Meta Model. Figure 15 shows two competency profiles with their details. 

 
Figure 15: Document and Knowledge Model with Competency Profiles 

Whereas the required competency profile, e.g. for the role of a SUAP officer is modelled 
manually the acquired competency profile, e.g. for Barnaby Barnes, can be automated. 
When the role, here SUAP officer, is assigned to a performer the competencies needed for 
this role are retrieved from the competency profile related to the role and the performer's 
profile is filled automatically with the required competencies except for the competency level. 
The performer's profile is edited by deleting or adding competencies and setting the 
competency levels. 
Figure 16 depicts the relations. 
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Figure 16: Example of Competency Profiles Assigned to a Role and a Performer 

In order to provide relevant learning material to a performer, learning material is related to 
competencies that can be improved. Therefore we enhanced the Document and Knowledge 
Meta Model with another object type called 'Learning Material'. 
Figure 17 depicts an example of a book 'Managing Service Conferences' and the related 
competency that is fostered by it. Furthermore it is stated which learning style is supported. 
In the example below it is 'reading'. 
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Figure 17: Learning Material is Linked to a Competency 

Depending on the learning mode recommendation differ in range. Since the more is known 
about the learner's working context the better (filtered) the recommendation. Thus, most 
valuable recommendations can be provided in the execution mode. Here the recommender 
system knows exactly what task a learner is about to perform, what tasks are already done, 
what decisions have been taken during the business process so far and what application 
data is relevant. In best case within the simulation such context information can be 'faked', 
i.e. instead of real data fictional data is used but same kind of recommendations can be 
provided. Less accurate recommendation can be made within the browsing mode as the 
learner is free to navigate within one or more processes. Hence no information is available 
about former actions and application data.     
 

Different elements are recommended for supporting learning: experts, similar cases, learning 
materials etc. as it is shown below on the sidebar of the XWiki page. 

Note that this kind of information is provided in addition as it is inferred from the Learn PAd 
ontology at run time. Figure 18 depicts an example: On the left side of the figure the main 
canvas of a wiki page is depicted (highlighted by the blue rectangle) showing information 
about the task a user is about to perform and documents related to this task. Objects 
provided on the main canvas were modeled during build time. On the right hand side of the 
figure the recommendation panel is depicted (highlighted by the red rectangle). Information 
provided there is determined during run time: the role a user has in this very task, the 
experts recommended to her, similar cases to the one considered in the current task, 
important documents (related to data of the case, i.e. application data) and learning material.  
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Figure 18: Example of a XWiki Page with Main Canvas and Recommendation Panel 

In the following sections, recommendations provided in the recommendation panel are 
described in detail. 

According to the approach of Grüninger & Fox (1995) for ontology design and evaluation, as 
introduced in D5.1 in the next sections we provide the informal competency questions 
followed by the SPARQL queries (their formal representation) for each recommendation. 
 

4.2. Recommendation of Experts  
Recommending experts is a way of satisfying requirement L1 (“the recommender should 
enable the learner to involve an appropriate expert into a certain concrete work situation in 
order to receive guidance.”). The difficulty lies in identifying the appropriate expert. 
Obviously, the choice of an expert depends on the work situation - and hence the knowledge 
required - as well as on the level of knowledge of the learner and possibly existing 
relationships between the learner and the expert. 

There are three ways to determine experts:  

1. line managers from the same organisation the learner belongs to  
2. colleagues, having the same role as the learner but having executed the very task the 

most times 
3. persons, having the same role as the learner but belonging to another PA 

 

Figure 19 depicts a part of the organisational charts relevant for the aforementioned 
recommendations. On the left side the ‘internal’ organisation is depicted with the 
organisational units, roles and performers relevant for the Titolo Unico process. Below the 
performers you see an icon of an execution log, i.e. log of process and task instances of 
each performer. 

On the right side of the figure the ‘external’ organisation (i.e. Comune Sarrano) is shown, 
where performers have similar roles. 
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Figure 19: Excerpt of the Organisation Charts of Monti Azzurri and Comune Sarrano 

 
Below the approach is detailed for 1-3 providing the informal competency questions and their 
formal representation in form of SPARQL queries used to query the Learn PAd ontology and 
to retrieve the experts. 
As detailed in D5.1, based on the application scenario (introduced in chapter 3) a set of 
queries can be framed which express the demands on the ontology (Uschold & Grüninger 
1996). These questions are called "informal questions" as they are expressed in natural 
language. Once the informal competency questions have been phrased and the terminology 
of the ontology has been defined, the questions are defined formally (Uschold & Grüninger 
1996). For this in Learn PAd we use SPARQL.10  
 
 

                                            
 
 
10 SPARQL 1.1 is a set of specifications that provide languages and protocols to query and manipulate RDF graph content 
on the Web or in an RDF store, recommended by W3C. URL: http://www.w3.org/TR/rdf-sparql-query/ (retrieved: 
14.10.2015) 
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4.2.1. Recommendation of Line Managers  
For every recommendation the informal competency question (CQ) is provided, followed by 
its formal representation in form of a SPARQL query. If CQ has been introduced in D5.1 a 
reference is given. 
 
Recommendation 1: 

Result of the query is the line manager of the organisational unit the performer belongs to 
(here: line manager of the SUAP Office). In the recommendation panel is name and contact 
details is provided. 
 

The following informal competency question (CQ) enhances CQ6 provided in D5.1: 

Informal competency question  

Given a user logged in to the Learn PAd system and the role this user has in a task 

AND 

some constraints regarding the organisation (e.g. superiors are considered more 
experienced than subordinates) 

what internal experts can be recommended? 

a.     rationale: the answer is used to recommend experts from the same 
organisation that are line managers of the organisational unit the performer 
belongs to. 

b.     decomposition: the name of the user, user is an actor, an actor has role in the 
task, role is associated with an organisational unit, organisational unit is part of 
organisational structure, organisational unit has line manager. 

 

Formal competency question (SPARQL query): 
SELECT DISTINCT ?organisationalUnitName ?lineManagerName ?email ?phone 
WHERE { 
    ?performer emo:performerHasEmailAddress "barnaby.barnes@fhnw.ch" . 
    ?performer omm:performerHasRole ?role . 
    ?role lpd:roleIsCastedByOrganisationalUnit ?organisationalUnit . 
    ?organisationalUnit ?eo:organisationalUnitIsHeadedByPerson ?lineManager . 
    ?organisationalUnit rdfs:label ?organisationalUnitName . 
    ?lineManager rdfs:label ?lineManagerName .     
    ?lineManagerName emo:performerRepresentsPerson ?businessActor . 
    OPTIONAL { 
          ?businessActor foaf:mbox ?email . 
    } . 
    OPTIONAL { 
          ?businessActor foaf:phone ?phone . 
    } . 
} 
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4.2.2. Recommendation of Experienced Colleagues  
Recommendation 2: 

Result of the query is a colleague of the performer, working in the same organisation, having 
the same role and great work experience in the tasks the performer is about to execute. In 
the recommendation panel is name and contact details is provided. 
 

The following informal competency question (CQ) also enhances CQ6 provided in D5.1: 

 

Informal competency question  

Given a user logged in to the Learn PAd system and the role this user has in a task 

AND 

some constraints regarding task (e.g. the task a performer is about to execute) and work 
experience (e.g. a performer’s work experience) 

what internal experts can be recommended? 

a.     rationale: the answer is used to recommend experts from the same 
organisation that executed the tasks most often. 

b.     decomposition: the name of the user, user is an actor, an actor has role in the 
task, role is assigned to more than one performer, performer has task log. 

 
Formal competency question (SPARQL query): 
SELECT ?experiencedPerformerName ?email 
WHERE { 
 { 
   SELECT ?experiencedPerformer (count(?executedTaskInstance) AS ?count)     
   WHERE { 
        ?taskInstance rdf:type bpmn:Task . 
        ?executedTaskInstance rdf:type ?taskInstance . 
       ?executedTaskInstance emo:activityIsPerformedByPerformer ?experiencedPerformer . 
        ?currentPerformer emo:performerHasEmailAddress "barnaby.barnes@fhnw.ch" . 
        FILTER(?currentPerformer != ?experiencedPerformer) 
      } GROUP BY ?experiencedPerformer 
   } 
  ?experiencedPerformer rdfs:label ?experiencedPerformerName . 
  ?experiencedPerformer emo:performerRepresentsPerson 

?experiencedPerformerBusinessActor . 
  OPTIONAL { 
      ?experiencedPerformerBusinessActor foaf:mbox ?email . 
   } 
} ORDER BY DESC (?count ) LIMIT 1 
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4.2.3. Recommendation of Experienced Colleagues in External PAs  
Recommendation 3: 

Result of the query is a colleague of the performer, working in another organisation, having 
the same role and providing the same service. In the recommendation panel name and 
contact details are provided. 

 

Informal competency question  

Given a user logged in to the Learn PAd system and the role this user has in a task 

AND 

some constraints regarding the organisation (e.g. an external organisation providing the 
same service) 

what external experts can be recommended? 

a.     rationale: the answer is used to recommend experts from another 
organisation, i.e. Public Administration, that has the same role and provides 
the same service 

b.     decomposition: the name of the user, user is an actor, an actor has role in the 
task, role is associated with an organisational unit, organisational unit is part of 
an organisation (here: Monti Azzurri), organisation provides service (here: 
decision on an entrepreneur's application), another organisation provides the 
same service and has performers with the same role. 

 
Formal competency question (SPARQL query): 
SELECT DISTINCT ?otherPerformerName ?businessActor ?email ?phone ?roleName 
WHERE { 
    ?performer emo:performerHasEmailAddress ?performerEmail . 
    ?performer omm:performerHasRole ?role . 
    ?role rdfs:label ?roleName . 
    ?sameRoleInOtherUnit rdfs:label ?roleName . 
    ?performerInOtherUnit omm:performerHasRole ?sameRoleInOtherUnit . 
    ?performerInOtherUnit rdfs:label ?otherPerformerName . 
    FILTER (?sameRoleInOtherUnit != ?role) . 
    ?performerInOtherUnit emo:performerRepresentsPerson ?businessActor . 
    OPTIONAL { 
       ?businessActor foaf:mbox ?email . 
    } . 
    OPTIONAL { 
       ?businessActor foaf:phone ?phone . 
    } . 
} 

 

 

4.3. Recommendation of Learning Objects  
In Learn PAd all models and model objects represented in the Wiki are considered learning 
objects. All application independent information, like documents and data objects related to a 
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task, is modeled at build time. In addition, based on application, i.e. case data, learning 
objects are inferred and recommended at run time. 

 
Recommendation 4: 

Result of the query are learning objects, e.g. documents but it also be software system that 
should be consulted. In the recommendation panel name and links to documents (or other 
learning objects) is provided. 
 

The following informal competency question (CQ) elaborates CQ12 provided in D5.1: 

 
Informal competency question  

Given a user logged in to the Learn PAd system and the task she performs 

AND 

some constraints regarding application data 

what information resources (i.e. documents) are recommended? 

a.     rationale: the answer is used to provide information resources (i.e. links to 
documents) that are relevant to perform the task while considering application 
data. Here: Since the “requested activity” is “restructuring" the document "art. 
64 ..." is recommended (in which is written that the building office should be 
involved) and since the “requested activity” has a “location” into a “protected 
landscape area” the document "art. 146 DLgs 42/2004 e smi and the art.14-ter 
comma 3 bis L. 241/1990 ..." is proposed (in which is written that both the 
Landscape office and the Superintendency should be involved). 

b.     decomposition: the task, application data, type of application data, document 
related to type of application data. 

 
Formal competency question (SPARQL query): 
SELECT ?documentTitle ?documentPageRef 
WHERE { 
    ?taskInstance rdf:type bpmn:Task . 
    ?executedTaskInstance rdf:type ?taskInstance . 
    ?executedTaskInstance eo:atomicBusinessProcessProcessesDataObject ?applicationData 

. 
    ?applicationData lpd:applicationDataRequestsForActivity 

lpd:RestructuringBusinessActivity . 
    ?applicationData lpd:applicationDataRequestsForArea lpd:ProtectedLandscapeArea . 
    ?lpd:RestructuringBusinessActivity lpd:documentsUsedForPerformingBusinessActivity 

?document . 
    ?document emo:documentRepresentsdocument ?foafDocument . 
    ?foafDocument elements:documentHasTitle ?documentTitle . 
    ?foafDocument eo:documentHasStorage ?documentNode . 
    ?documentNode lpd:xwikiPageRepresentsNode ?documentPageRef . 
} 
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4.4. Recommendation of Learning Material  
When recommending learning materials (artefacts), requirements L2 and L4 should be 
satisfied. For satisfying L4, a good selection of learning materials - supporting different 
learning styles - must be made. Hence recommendations of learning material are filtered by 
a performer’s  learning style: the learning material that matches her preferred learning style 
is listed on top of the list and the link to it is presented in bold characters. It is also possible 
to completely filter out learning material that doesn’t meet a learner’s learning style. 
For L2, i.e. in order to ensure that learning materials are within the zone of proximal 
development of a learner, the level of competency that the learning material fosters should 
be reasonably higher than the learner’s current level of this competency.  
 
Recommendation 5: 

Result of the query is learning material that fosters the competencies of a user that need to 
be improved and that is suitable for her Zone of Proximal Development and meets the 
learner’s learning style. For example: A book is recommended to Barnaby that is about 
facilitating meetings and fosters the competency of managing specific admin procedures. 
The level of competence the book addresses is 4, Barnaby's level of this competency is 3. 
Thus is ZPD is met and in addition 'reading' is a learning style he prefers. 
 

Informal competency question  

Given a user logged in to the Learn PAd system and her learning style 

AND 

some constraints regarding competencies (e.g. acquired and required, i.e. fostered 
competencies and their level)  

what information material is recommended? 

a.     rationale: the answer is used to provide learning material (i.e. links to documents, 
video files, simulation) that are relevant to the learner, i.e. fosters one or more 
competencies she has to improve and the the level of the fostered competency is 
exactly one level higher than the level of the acquired competency. 

b.     decomposition: the name of the user, user is an actor, an actor has a profile, profile 
contains acquired competencies and their level and the user’s learning style, learning 
material, learning material fosters one or more competency at a certain level suitable 
for a certain learning style. 

 

Formal competency question (SPARQL query): 
SELECT ?learningMaterialTitle ?learningMaterialType ?learningMaterialURI 
WHERE { 
    { 
       SELECT ?nextCompetencyLevelNumber ?aquiredCompetencyLabel ?learningStyle 
       ?competencyProfile emo:competencyProfileIsAquiredByPerformer ?performer . 
       ?competencyProfile cmm:competencyProfileContainsCompetencySet 

?aquiredCompetencySet . 
       ?aquiredCompetency cmm:competencyBelongsToCompetencySet ?aquiredCompetencySet . 
       ?aquiredCompetency cmm:competencyHasLevel ?competencyLevelNumber . 
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       ?aquiredCompetency rdfs:label ?aquiredCompetencyLabel . 
       BIND(?competencyLevelNumber+1 AS ?nextCompetencyLevelNumber) . 
          ?competencyProfile lpd:competencyProfilePrefersLearningStyle ?learningStyle . 
    } 
    ?nextCompetency cmm:competencyHasLevel ?nextCompetencyLevelNumber . 
    ?nextCompetency rdfs:label ?aquiredCompetencyLabel . 
    ?nextCompetency lpd:proposedLearningDocument ?learningDocument . 
    ?learningDocument elements:documentHasType ?documentType . 
    ?learningStyle lpd:learningStyleBelongsToDocumentType ?documentType . 
    ?learningDocument emo:documentRepresentsdocument ?foafDocument . 
    ?foafDocument elements:documentHasTitle ?learningMaterialTitle . 
    ?foafDocument eo:documentHasStorage ?documentNode . 
    OPTIONAL{ 
          ?documentNode lpd:xwikiPageRepresentsNode ?learningMaterialURI . 
    } 
    OPTIONAL{ 
       NOT EXISTS(?documentNode lpd:xwikiPageRepresentsNode ?learningMaterialURI) . 
          ?foafDocument elements:documentHasSource ?learningMaterialURI) .     
    } 
} 
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5. Analysis of Requirements Fulfillment 
 

Area Req. 
ID 

Short description How addressed 

 
Integration with 
Collaborative 
Workspace 

LP1 Keep Wiki 
supplements and BP 
models aligned 

Recommender is aware of the BP 
context and hence ensures that 
recommended supplements (e.g. Wiki 
articles) are aligned 

Qu1 Focus on optimizing 
(not learning new) 
process knowledge 

Learning while doing 

Qu4 Provide overview, 
complement with 
details 

Recommender provides details, 
overview is on the rest of the Wiki page 
(sidebar concept) 

Qu3 Show where to apply Provide recommendations within the 
context of tasks (sidebar concept) 

Qu7 Recommend relevant 
contributions of other 
civil servants 

Include collaboratively created content 
as a type of learning object that can be 
recommended 

Context 
awareness 

Qu2 Provide context-
sensitive help 

Recommendations based on context-
dependent rules 

LP4 Adapt to different  
learning tasks across 
the business process 

Recommendation rules depend on 
process context (e.g. current task, 
previously taken decisions) 

Competence 
awareness 

LP2 Take into account 
competence level of 
learner 

Recommendation rules depend on the 
user’s competence level 

LP5 Provide entry points to 
knowledge based on 
learner’s role and 
required competencies 

Recommendation rules depend on the 
user’s role and required competencies 

CF1 Use EQF to describe 
learners’ actual and 
required competencies 

EQF is used in the ontology to define 
competencies of learners 

IK2 Recommend material Use EQF levels for both learner profiles 
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that is new, but not too 
advanced 

and description of learning goals of 
learning material. Make sure that level 
of recommended material is only 
slightly above the learner’s current level 

Object types of 
learning 
material 

Qu5 Recommend different 
types of learning 
objects: experts, 
historical cases, 
documents 

Sidebar sections with the various types 
of learning objects 

LP3 Provide learning 
material with different 
content type, make 
sure it can be tagged 

IK3 Create reference to 
previous experience 
made by civil servants 

Recommendation of historical cases 
based on case-based reasoning 

IK4 Support different 
learning styles, filter 
material by learner’s 
preferences 

Include preferences regarding learning 
style in user profiles. Make 
recommendation rules depend on 
learning style of material and user 
preferences 

Experts Qu6 Show experts with 
contact info and their 
place in organizational 
structure 

Expert recommendations link to Wiki 
pages that contain this information 

LP6 Recommend experts 
for a certain domain 
and/or (part of a) BP 

Rules for recommending experts 
depend on task and domain associated 
with the current case. 

IK1 Enable learner to 
involve appropriate 
expert (w.r.t. to zone 
of proximal 
development) 

Rules for recommending experts 
depend also on the competence level 
of the expert 

Table 2: Analysis of requirements fulfillment 
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6. Technical Specification  
This chapter describes the high level architecture of the recommendation system component 
and its related components. On an abstract level, the LearnPAd platform integration and the 
components interaction are specified as well. 
 

6.1. High level Architecture  
Figure 20 depicts the components of the Learn PAd platform architecture. 
 

 
Figure 20: LearnPAd Platform Integration 

The Learn PAd platform architecture and its implementation loosely couples the components 
of each work packages through (mainly REST) interfaces. Functions provided by a 
component are exposed through a so called "Bridge" interface. If the component uses 
functionalities provided by the core platform or other components, then a so called Controller 
interface implemented by the core platform will make these functions available. 
The main components for a semantically enriched Wiki with learning recommendations are 
the modelling environments, the ontology & recommender component and of course the 
XWiki. In a more extended way the simulation and the transformation components are also 
supporting the recommender. The function of these components related to the recommender 
are described in the next chapter. 
 
Ontology & Recommender component architecture 

The OR component architecture business logic differs mainly between three modules: 
• Model Lifecycle Management: Processing of new model sets including data 

persistence, local versioning, transformations and model to model (LPIMO to LCMO) 
mappings derived from applying inferencing rules 

• Process State Engine: Handles execution states asserted to the execution ontology 
and thus provides the BP context used in the recommender 

• Recommender: Inferencer and rules to infer recommendations and render the inferred 
objects with properties (ex. person (expert) with role, name, phone number, email 
address, …). 

 

The components persistence layer can be executed with a file based storage or a triple 
store. The first one is used for development and testing and has the advantage of a fast 
continuous integration and configurable ontology loading mechanism. 
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Figure 21: Ontology & Recommender Component Architecture 

 

6.2. Description of Components  
Modelling Environment 
The modelling environments provide all models including the learning models and are 
provided via interface as a set of models in a single XML - file. Once a set of models is 
released in the modelling environment, the single export file is sent via platform to the 
ontology component as a binary character array.  
Transformation 

The transformation related to the recommender is described in Section 6.3 of this document 
and in general in the WP3. For the current deliverable of the recommender component we 
rely on the implemented XSLT transformation that is integrated in the OR component. 
 

Ontology & Recommender 
The component provides an interface to handle new set of models from the modelling 
environment expressed in either an AdoXX specific XML format or in a MagicDraw XMI  
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format. The models are transformed (see chapter 6.3) and an inferencer is called to apply 
the inferencing rules based on the SPARQL Inferencing Notation (SPIN11), a W3C 
specification submission. Basically its collection of RDF vocabularies enable the use of 
SPARQL12 (query Language for RDF) to define inference rules on Semantic Web models. 
The implementation of the inferencing engine is an open source library provide by 
TopQuadrant. The rules map the Learn PAd Conceptual Meta Model (LCMM) and the Learn 
PAd Platform Independent Meta Model (LPIMM) and create and add new relationships to the 
model. 
The recommendations are inferred based on SPARQL queriesto propose experts, learning 
objects, learning materials, as already conceptually described in the previous chapters. In 
the next deliverable also similar cases will be recommended. 
For the first LearnPAd platform prototype, recommendations for experts have been provided 
as a RESTful Service returning JSON13 or XML rendered lists of experts and their details. 
The detail specification of similar cases in the context of LearnPAd will be part of D5.3 and 
therefore the recommendation implementation and the integration of an existing ontology-
based CBR component developed by the FHNW, too.   
 

BridgeInterfaces (provided by OR - component) 
The following chapter lists and specifies the interfaces provided by the Ontology & 
Recommender component. 
 

The interfaces are modeled with value objects (or transfer objects) which are annotated with 
standard JAXB14 annotations to support an automated transformation into the transport 
format of the  RESTful service (in our case XML).  
 

                                            
 
 
11 http://spinrdf.org/ 
12 http://www.w3.org/TR/rdf-sparql-query/ 
13 http://www.json.org/ 
14 http://jcp.org/en/jsr/detail?id=222 
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Figure 22: BridgeInterfaces 

 

Interface: Parameter: Description: 

ModelSetImported • modelSetId: The unique 
version of the model set 
released 

• type: The modelling 
environment type 
(“adoxx” or “md”) to 
apply the corresponding 
transformation script  

 

Return: - 

Notification interface which gets 
called if a new version of a set 
of models has been released. 
This triggers the loading and 
transformation of the new 
model sets.  

AskRecommendation • modelSetId: Unique 
version of the model set 
released 

• artefactId: the unique id 
assigned to any model 
element in the modelling 
environment 

• userId: The unique id 
(email address) of the 
user logged in 

• type:A filter to ask for 
specific 
recommendations 
(“experts”, 
“learningobject”, 
“learningmaterial”) 

Provides context specific 
recommendations as 
conceptually specified in the 
previous chapters.  
 

Example recommendation 
message rendered in the XML 
format:  
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ListExecutionStates • userId: The unique id 
(email address) of the 
user logged in 

List the different states from 
any process execution 
belonging to the user. 
Parameters encapsulated in the 
state object are specified in the 
UML diagram above. 

AddExecutionState • state: Status object with 
properties as defined in 
UML diagram above 

Each interaction during the 
execution of a process in XWiki 
will be stored with this method 
to the ontology instances base. 

SimulationNotification • modelSetId: Unique 
version of the model set 

• modelId: Is the model ID 
concerned by the 
simulation 

• action: The simulation 
action executed 
(“started” or ”stopped”) 

• simulationId: is the ID of 
the concerned 
simulation 

Information gathered during 
simulation will be provided via 
this interface to the ontology 
component for further 
reasoning and 
recommendations. 

GetSimilarCases • caseCharacterisation: 
Structured cases 
characterisation object 

 
Return: Similar cases with 
similarity value and lesson 
(“solution”) 

First version of the interface to 
retrieve experiences made in 
the past.  

Table 3: BridgeInterfaces - Interfaces with Parameters and Specifies Further Interface 
Details 

 

CoreFacade interfaces (core platform interaces) 

The following chapter lists and specifies the interfaces provided by the core platform 
(CoreFacade interface) for the Ontology & Recommender component. 
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Figure 23: CoreFacade Interfaces 

 
 

Interface: Parameter: Description: 

Class: 
ModelImporter 

Method: 
getModel 

• modelSetId: The unique 
version of the model set 
released 

• type: The modelling 
environment type 
(“ADOXX” or “MD”) 

 
Return: Serialized set of 
models (byte[] ) 

Returns a single file (byte[] ) with 
all models serialized in the target 
format depending on the type. 

GetCommends • modelSetId: see above 
• artefactId: the unique id 

assigned to any model 
element in the modelling 
environment 

Provides all comments and 
feedbacks added via Wiki page for 
a model set version and a model 
element of the model set (artefact) 

Table 4: CoreFacade - Interfaces with Parameters and Specifies Further Interface 
Details 

 

XWiki component 
The recommendations provided by the Ontology & Recommender component are shown in 
the right side panel of an XWiki page either in the “browsing”, “simulation” or later in an 
“execution” mode. Links to learning objects might point to resources which should be opened 
with the installed and associated standard programs or browser plug-ins on a client system.  
 

Simulation component 
The simulation component makes use of dedicated technology and library and is very 
loosely integrated in the platform. Nevertheless, structured application data might be 
available from simulation executions and can be asserted to the ontology as well. This 
simulation data would again be used for the reasoning with recommendation rules.  
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6.3. Transformation into Ontology and XWiki 
A new release of models in Learn PAd has to trigger updates in both XWiki and the ontology 
and thus changes the data on which the recommender operates. 
Such a new release would be grouped to a model-set and versioned with a model-set-ID. 
This ID is created by the modelling environment when a set of models are released and 
follows the pattern:  
 
    <Project Initials>_<Component Initials>_<Platform Name>_<Date>_<Time> 

 
    Example: LP_ME_ADOXX_12102015_141114 
 

Releasing a model-set triggers the other platform components and provides the new models 
in a single export file. The recommendation related components XWiki and Ontology & 
Recommender (OR) transform the models independently into their target formats. XWiki 
relies on the EMF based transformation provided by WP3 whereas the OR component still 
relies on its own XSLT based transformation as shown in the figure below. This 
transformation approach has been introduced for testing purposes and because it has a high 
coverage of models and model elements transformed into the target ontology that is needed 
to implement relevant rules of the recommender.   



Learn PAd                                                                                           62 

FP7-619583  

 
Figure 24: Transformation into Ontology and XWiki 

 

The OR component uses the model-set-ID in the ontology and applies it to each asserted 
instance of a model element. The model-set-ID is also used for the OR component’s 
persistence mechanism, where each new model set released is stored in a directory named 
according the model-set-id. The persistence mechanism supports also OR internal 
subversioning where a changed set of models with the same model-set-id is recognized 
(based on a comparison) and stored in a numbered subdirectory.  
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Recommendations derived from the design of business processes and other models are not 
sufficient for helpful and proper recommendations we head for in the LearnPAd project. 
Additional process relevant run-time information is required, such as the information 
acquired from the current execution of a business process, comprising e.g. a decision that 
was taken by the process executor in an earlier task. Regardless of where this information 
comes from (XWiki user entered data during  execution, external legacy systems or workflow 
engines, etc.) the information has to be stored in the Ontology & Recommender 
component  and made available for reasoning together with the ontology and model 
instances.  
Here, we face the problem of a missing support of multilevel modelling by the ontology 
description standards, like OWL we are using. If we add execution data to our ontology we 
have an instance of an instance problem, i.e. the execution data represents one layer, the 
process and other model instance the next higher layer and our PIMM/LCMM meta-models 
the highest layer. (Fanesi Diego 2015) has shown an approach how to overcome that 
problem and still keep it decidable by the used reasoner. We will use this approach in the 
OR component. 

 
Figure 25: Ontology & Recommender Component 
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7. Future Work  
Within the next deliverable, i.e. D5.3, we will build a repository of performed business cases. 
Therefore we will describe business case with respect to the performed process(es), e.g. 
what tasks were performed, what decisions were taken, and with respect to the application 
data that was processed. As also depicted in Figure 18 in the recommendation panel of a 
wiki page former cases - similar to the current one - are suggested. In D5.3 we will build on 
the KISSMIR system that has been developed in the MATURE project. A case consists of 
content used and generated during one or more processes. The case representation is 
based on an adaptation of the Case Management Modeling Notation (CMMN). A semantic 
similarity measure is developed that exploits the ontology in order to identify the cases that 
are most similar to the current case. Whereas in T5.2 - and hence, reported in the 
deliverable D5.2 at hand - recommendations are based on rules and T5.3 - to be reported in 
D5.3 - recommendations are based on similarity. 
Furthermore, learning is supported not only by reusing experiences from previous cases. By 
reusing the solution from a previous case the employee can provide feedback about the 
usefulness for the current situation. This is done adding annotations to the learning objects, 
i.e. the recommended cases, in the wiki applying the methods developed in Task 5.2.  
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Appendix A - Definition of Competency Levels 
In appendix A we provide the EQF reference tables and the implementation of EQF Marche 
Region did for the role of the SUAP officer. 
 

A1 EQF Reference Levels for Knowledge, Skills and Competence 

 
Table 5: Description of Knowledge15  

 

 
Table 6: Description of Skills15 

 

                                            
 
 
15 https://ec.europa.eu/ploteus/en/content/descriptors-page 
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Table 7: Description of Competence15 

 
 

A2 EQF Competencies for Marche Region 
Table x provides the competencies, i.e. the set of competence, skill, knowledge and the EQF 
level as well as derived learning goals defined by Marche Region applicable for the role of 
the SUAP office. 
 

Competenc
e 

Competen
ce No 

Skills Knowledge EQF 
Lev
el 

Learning Goal 

Front-office 
and external 
relations 
manageing  

1 Analytical 
skills 

Identifying the 
needs and 
expectations 
of users 

 

Diagnostic 
skills: 

Conveying 
correct 
information to 
external users, 
through direct 
interview 
and/or the 
website, in 

Norms and regulations on 
specific business start-up 
sectors (i.e. Trade, tourism, 
building, environment) 

 

SUAP forms and checklist 

 

SUAP Software installed in 
the web form site 

 

Drafting texts techniques 
for Internet communication 

 

English language skills  

4 proper 
management of 
user requests  
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order to 
provide 
guidance and 
assistance; 

 

Managing the 
in-coming 
information 
and directing it 
to third parties  

Assess 
administrativ
e and 
procedural 
regularity 
through 
checking the 
completenes
s and formal 
correctness 
of the 
request.  

2 Diagnostic 
skills: 

Activate 
control 
procedures of 
data and 
documentation
, identifying 
any anomalies 
and 
irregularities, 
in according to 
sectoral laws. 

Software used by the 
specific OSS for the formal 
control. 

 

Legislation related to the 
administrative 
documentation (445/2000). 

 

Regulation on Certified 
Notification of Starting 
Activity (Law 241/1990)  

4 Check 
regularity/irregula
rity of the 
requests.  

Manage and 
coordinate 
the specific 
administrativ
e procedure  

3 Implementatio
n skills: 

Apply 
prescriptive 
norms to 
check the 
regularity of 
documentation
, related to 
specific 
request and 
through the 
collaboration 
of third PAs 
parties 

 

Apply editing 
technique, 
using standard 
format to write 
formal 
communicatio
ns, Service 
conference 
minutes and 
convocations 

 

Set of rules: DPR 
160/2010; L. 241/1990; 
DPR 445/2000. 

 

Norms related to the 
specific sector and specific 
administrative procedure 
(i.e. trade, tourism, building 
activity, environmental 
code) 

 

Norms regulating the 
"Service Conference" 
/L.241/1990) 

 

Dedicated web sites (i.e. 
www.impresainungiorno.go
v.it); interchange software 
with "Registro delle 
imprese"; other 
technological facilities to 
communicate with third 
parties (Certified e-mail; 
data base etc.)  

5 Coordination of 
the administrative 
procedure in 
respect of timing 
and modality 
provided by the 
norms 
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Coordinate the 
specific 
business 
process and 
the third 
parties 
involved, 
using 
customized 
information 
systems. 

Verify 
congruence 
and 
pertinence 
of data and 
documentati
on 

 

4 Analytical 
skills: 

Properly 
identify data to 
be verified 

Classify data 
to be verified 
with respect to 
norms and 
laws 

 

Understand 
clearly the set 
of norms that 
are useful to 
check the 
regularity of 
users 
declarations 

 

Diagnostic 
skills: 

Properly 
identify third 
parties to ask 
for formal 
documentat- 

ion 

 

Analyze 
formal 
documentation 
in order to 
point out any 
irregularities 

 

Implementatio
n skills: 

Legislation related to the 
administrative 
documentation (445/2000).  

 

Norms related to the 
specific sector and specific 
administrative procedure 
(i.e. trade, tourism, building 
activity, environmental 
code) 

 

4 Check regularity 
of data and 
declarations 
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Provide 
guidance to 
restore 
regularity 
suggesting the 
necessary 
measures 

 
 
 

Draw up 
formal 
documents 
at the end of 
the 
administrativ
e-procedure 

5 Implementatio
n skills: 

Draw up 
administrative 
acts, 
appropriate 
and valid in 
form and time, 
also using 
predefined 
templates 

 

General and specific norms 
regulating the 
administrative procedure. 

 

English language 

 

4 Draw up an 
administrat- 

ive act  

Table 8: Specification of Required Competencies according to EQF for Marche Region 
related to the Titolo Unico Process 

 
 
 


