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Executive Summary 

 

The overall objective of the ICOPER Roadmap is to provide information on the ñcurrentò, 

ñdesiredò and ñemergingò situation of outcome-based learning in Europe, within a 10-year 

horizon and engage different groups working on this domain in an ongoing dialogue on the 

issues reflected in this roadmap. In ICOPER, we focused on Higher Education and on 

analysing and facilitating the adoption of current and emerging standards and specifications 

for supporting outcome-based education, while addressing issues such as creating learning 

designs and teaching methods, authoring content for re-use, transferring knowledge in an 

outcome-oriented way and assessing it, or evaluating learning activities. Consequently, the 

roadmap was built with special attention to ICT standards, but it also has a broader horizon 

and scope. Although, ICT standards is our main focus, as opposed to institutional and cultural 

considerations, the Roadmapping activities aimed to bring in ñthe communityò requirements 

into the specification design process and in the standards consensus building process. 

Therefore, we are aiming at bringing in the perspectives and views of the different stakeholder 

groups, such as TEL projects, domain experts, industry experts, and users of outcome-based 

education (faculty and learners) in an attempt to support the adoption of such standards in the 

domain.  This is necessary, since our focus was not only on the definition or selection of 

standards, but also on addressing the challenge of overcoming the lack of adoption of these 

standards. Overall, the confusion around the applicability (fit-for-purpose) of standards and 

specifications in technology-enhanced learning results in a lack of adoption, which 

consequently has a profound negative impact on making digital content in Europe more 

accessible, usable, and exploitable.   

 

Outcomes of the Roadmap include: issues and gaps identified during this Roadmapping 

process; recommendations on outcome-based learning; plus a sustainable dynamic process 

and a Roadmapping community of practice that will foster collaboration, consensus-building, 

and disagreement management across specialized standardization communities and research 

groups. For the purpose of supporting and sustaining these activities, a European SIG was co-

founded by CEN WS-LT, other European research projects and associations. This SIG servers 

as a platform for CEN and other European Research projects in the area of technology-

enhanced learning (TEL) to cooperate by comparing their approaches and using modelling 

activities and sharing their maps for the domain on a common server (ICOPER Cmap server). 

This cooperation aims at investigating the gaps related to outcome-based education and also 

harmonizing the different models developed by different groups, having different scope and 

focus and using different approaches. The results are then periodically presented to CEN and 

other standardisation bodies via CEN WS-LT. 

 

Since the Bologna declaration in 1999, the educational systems of all member states in the 

European Union have been undergoing important changes in educational policy and higher 

education, e.g. modularisation of programmes of studies, adoption of the European Credit 

Transfer System (ECTS), diploma supplement, and a change in paradigm toward ñoutcome-

based learningò. This shift towards outcome-based (competency-based learning) is a difficult 

goal to reach, but necessary in the view of the challenges we face with respect to employment. 

(For further details on PESTLE drivers and weak signals analysis for outcome based 

education, see D8.5, emerging situation and weak signals section pp. 14-27)  

 

The main stakeholders we have identified in this move are: 

- The management of the Higher Education Institution  

- The faculty of the Higher Education Institution 
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- The standardisation organisations 

- The industry from the employer demand-side as well as the TEL provider supply-side  

- The Technology-Enhanced Learning community (R&D community) 

- Accreditation bodies and Assessment bodies 

 

In this ñRoadmapò we investigate a range of issues and gaps that have been identified via 

literature review, scenarios analysis, trends and weak signals analysis, expertsô consultation 

workshops, as well as the work done in ICOPER work packages. The focus is on 

understanding on how this roadmap can contribute towards this paradigm shift from todayôs 

realities and practices, towards outcome-based education and competency development.  

The gaps that have been identified have been classified into seven groups relevant to: 

 

¶ learning outcomes definition,  

¶ assessment, recognition and verification of learning outcomes,  

¶ learning design and content authoring,  

¶ outcome based descriptions of learning opportunities and search,  

¶ adoption and change issues required in HEIs,  

¶ collaboration and re-use issues, 

¶ strategic issues related to outcome based learning for organizations and, specifically, 

HEIs. 

 

Recommendations to close these gaps have been classified in action groups related to policy 

making, standardisation and research. Key recommendations are presented below: (full list in 

Section 4 of this document)  
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Key Recommendations 

 

Policy 
Use learning outcomes that are common and agreed upon by a domain / subject interest group, 

national/international framework or HEI 

Develop a framework for assessment bodies and cooperation between different stakeholder groups 

concerning assessment of informally obtained learning outcomes 

Relate assessment resources to intended informally obtained learning outcomes 

Support a coordination effort at industry level for the recognition of the meaning of obtained learning 

outcomes 

HEIs should offer training and support to teachers when adopting IMS-LD software. 

HEIs should associate learning outcomes to learning opportunities in their learning program descriptions and 

make these opportunities available to learners via federated repositories, e.g. OICS 

HEIs should provide program managers and curricula developers with tools that facilitate attaching intended 

learning outcomes to program/learning opportunity descriptions. 

Embed societal issues into the design of programs: values for society, ethics, citizenship, biodiversity, 

democracy, building the EU, European identity, societal role of HEIs.  

Promote a culture of reuse respectful of rights of authors 

Disseminate the open content philosophy and develop the expertise in OER at European HEIs 

Adopt quality insurance and content acquisition strategies. 

Promote the adoption of service oriented architectures (enterprise architecture) that make shareable 

educational resources accessible from the environment where educational processes take place.  

Encourage HEIs to focus on what people need to know for the development of an autonomous, complete and 

free human being 

Find the right balance between productivity gains that technology enables and quality of learning 

Support European HEIs and e-learning companies, especially SMEs, to become world-class players in the 

design of high quality content 

Establish a dialogue between the standards community and the quality community for e-learning, with a focus 

on learner needs and benefits 

Standardization 
Experiment with the PALO model and investigate how to extend its reach 

Develop extensions (in MLOïAD or the European Learner Mobility suite of specifications) that support 

structured description of learning outcomes 

Research 
Develop new support mechanisms and tools that can provide the required interoperability and align the 

various learning outcome taxonomies/ terminologies (these mechanisms can take the form of vocabularies, 

platforms, techniques or tools). 

Elaborate an ontology of assessment methods 

Develop case studies with IMS-LD to establish more evidence of the need and usefulness of unbundling 

learning design and course content  

Study existing concepts and theories concerning learning and instructional strategies to explore possibilities 

to validate them  

Explore the use of DITA as a standard for e-text books  

Improve search through integration with social networks and the use of social metadata  

Create learning outcome related data structures and ontologies that support advanced search mechanisms, e.g. 

semantic web based search. 

Develop research on expected impact of changing learning environments, tele-working, critical thinking, 

social networking. 

Study how adoption of standards impacts quality, and how quality in e-learning translates into enhanced 

learning experience and effectiveness for learners 
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LIST OF ACRONYMS  

AI  Artificial Intelligence 

CEN   Comité Européen de Normalisation 

ECVET European Credit System for Vocational Education and Training 

ECTS  European Credit Transfer And Accumulation System 

ELM  European Learner Mobility 

EuroLMAI European Learner Mobility Achievement Information 

EQF  European qualification framework 

GA  General Assembly 

HEI  Higher Education Institution 

IMS LD IMS Learning Design 

IMS QTI IMS Question and Test Interoperability 

IPR  Intellectual Property Right 

IRM   ICOPER Reference Model 

ITLET  Information Technology for Learning, Education and Training 

ISO  International Organization for Standardization 

LET  Learning, Education, and Training 

LMS  Learning Management System 

MCQ  Multiple choice question 

MLO-AD Metadata for Learning Opportunities - Advertising 

OAI-PMH  Open Archives Initiative ï Protocol for Metadata Harvesting 

OICS  Open ICOPER Content Space 

PALO  Personal Achieved Learning Outcome 

PESTLE Political, Economic, Social, Technological, Legal, Environmental 

SCORM Shareable Content Object Reference Model 

SECI  Socialization, Externalization, Combination, Internalization 

SIG  Special Interest Group 

SKOS  Simple Knowledge Organization System 

SOA  Service Oriented Architecture 

SWOT  Strengths, Weaknesses, Opportunities, Threats 

TEL  Technology Enhanced Learning 

VAE  Validation des acquis de lôexp®rience 

VET  Vocational Education and Training 

VLE  Virtual Learning Environment 

WP  Working package 

WPL  Working package leader 

XML   Extensible Markup Language 
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1 Introduction 

In this document, we will address first the Roadmapping methodology (Section 1); then we 

will compare the various concept models developed for the competency domain by different 

groups from different perspectives such as the higher education view, the lifelong learning 

view, the industry view, the European mobility view, etc. (Section 2); which were synthesised 

into four context scenarios (Section 3). Finally, the last section derives recommendations from 

the analysis of the gaps between the current situation and the desired futures described in both 

the context and the future scenarios (D8.5).    

 

1.1 Our roadmapping methodology  

Our roadmapping methodology made extensive use of foresight analysis methods, including 

ñvisioningò (scenario development), ñfuturingò (weak signals analysis), and ñgap analysisò 

(gaps identification, SWOT, gaps assessment and recommendations). In addition, we have 

used semantic modeling tools (Cmap) for capturing and extending the knowledge and 

modeling activities of the target group communities. The results of these models were 

compared and contrasted in order to map out the differences and similarities among them and 

in this way, enable disagreement management (Naeve 2009, 2010) among the positions of the 

different groups. A dedicated SIG, the European Competency SIG was created under the CEN 

WS-LT workshop umbrella in order to facilitate these discourse and modeling activities 

among the groups working in the competency domain. The main aim of this SIG is to 

promote a common European understanding and practice regarding competencies in relation 

to schools, academic, lifelong and professional learning. Founding members of this SIG were 

ICOPER, EA-TEL association, CEN WS-LT, and several other EU TEL and CEN projects. 

http://wiki.teria.no/display/compsig/About+the+European+Competency+SIG  

 

The main components of the ICOPER roadmap are listed below: 

¶ Big Picture/Thematic orientation of the domain: Definition of the challenges, scope, 

and landscape of competence development. Main activities included: collection of user 

requirements; key concepts that synthesize the big picture of competence 

development; key concepts definitions; analysis and modeling of their key 

relationships ( resulting in competency models for the domain); contrast and 

comparison of the different competency models;  

¶ Visioning: Development of both future and context scenarios and identification of the 

critical elements needed to realize them 

¶ Weak signal analysis: Identification of the key uncertainties that could play a critical 

role as drivers for change, should they be realized, and analysis of their possible 

impact in the future directions. The aim of this work was to track the changing 

Educational and Technology fields, with reference to the larger Political, Economic, 

Social, Technological, Legal, Environmental, and (PESTLE) forces that drive them. 

¶ Gap Analysis: Comparison of the future state against present capabilities in order to 

highlight gaps that need to be addressed for achieving these desired futures states for 

competency- based learning. 

¶ SWOT: Gaps assessment using SWOT methodology. Identification of strengths, 

weaknesses, opportunities and threats (conflicting trends) of current standards and 

specifications to close the identified gaps. 

http://wiki.teria.no/display/compsig/About+the+European+Competency+SIG
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¶ Assumptions Preconditions: Increase transparency by bringing up the assumptions 

and preconditions of the different communities that will drive change or hinder the 

envisioned future state.  

¶ Actions/Recommendations: Actions plan (Recommendations) that would bring us 

closer to the desired future. 

 

 
Figure 1: Roadmap components 

 

In our approach, Roadmapping is viewed as a tool for collaborative strategic planning and as 

such it is very important, to develop a network infrastructure and a Roadmapping process that 

will amplify the efforts of the European groups in the domain of competency driven learning; 

enable scheduling of common activities; structure the discussions among its members; and 

represent the resulting positions in a way that can be easily understood and further developed 

by others. We have used the Activity Theory (Eerola 2002) and the SECI framework for 

knowledge creation (Nonaka 2002, 2003) as theoretical frameworks to build the Roadmap, 

combined with Foresight methodologies and conceptual modeling techniques (for details 

please see D8.3). The Activity Theory is used as the theoretical framework to support the 

interactions among the ICOPER and the different networks, which are linked by specific 

shared issues/problems they are trying to investigate/solve and through the scheduling of 

common activities. Existing modelling tools are applied for conceptual modelling in order to: 

a) be able to identify the key concepts and their complex relationships in various contexts, in 

order to visualize them in a way that can be communicated and discussed by the various target 

groups, and b) to model the results of these dialogues as positions that can be understood, 

monitored and negotiated.  

 

In accordance with the SECI framework, we view the Roadmap activities as intertwined 

spirals that provide seed input for starting dialogues among experts inside and outside the 

ICOPER project. As explained in the ICOPER Roadmapping methodology (D8.3 Conceptual 

Model of the Roadmapping Process), our overall strategy was to enable the externalization of 

stakeholdersô visions in terms of ñdesired future scenariosò, together with the development of 

plausible ñcontext scenariosò against which, these visions will have to be developed and 

played out. Both of these scenario types went through a process of continuous validation 

against emerging realities (weak signals) that act as factors of change, which could play an 

important role in competency-based learning in the future. The aim was to identify and 



D8.8 Public Version of the Roadmap 

 
 

10/83 

externalize the emerging visions and concerns of the stakeholders in relation to outcome-

based education and clearly define both, the ICOPER Reference Model (IRM) contexts for 

the competency domain and the future state within a 10 year horizon time. The draft (seed) 

inputs used for these activities (e.g. key concepts, problem statements, scenario stories, gaps) 

are not to be taken at face value as an inclusive picture of the domain or as all the possible 

contexts and desired futures within the 10 year scope of the Roadmap. They were only seeds 

in order to facilitate the discussions with the different groups working in this domain and shed 

light into: the landscapes of plausible desired futures; what keeps us today from achieving 

these futures; as well as provide an indication of where the possibilities are compared to 

todayôs realities. The results of these dialogues are combined through modelling and analysis 

and then are internalized into new ideas for the IRM development and for the Roadmapping 

outputs. For this modelling work, we have employed the ICOPER Cmap server, which was 

successfully shared and used among ICOPER and several others (mostly CEN) projects in the 

domain. (A synthesis of the results of this modelling activity is presented in Section 2 Domain 

Models.) In order to facilitate this dialogue among the different groups and their modelling 

activities we have used extensively the meetings of the European Competency SIG as well as 

other CEN WS-LT projects meetings. Figure (2) depicts this Roadmapping approach.  

 

 
 

Figure 2: updated ICOPER Foresight activities framework based on the Nonakaôs SECI 

Model as explained by Eerola & Joergensen 2002 

 

1.2 Roadmapping process: Scenario analysis and gap analysis approach 

During the Gap Analysis work (reported in D8.6), we compared the future capabilities against 

present capabilities in order to highlight gaps that need to be addressed in order to achieve the 

desired futures states for competency-based learning. The goal of the gap analysis was to try 

to identify possible improvements to the IRM, as upgrades or future extensions (or at least 

relevant research directions), by comparing the characteristics of the future scenarios we have 

collected with the present state of the art. The Gap analysis methodology was first drafted 

during an ICOPER WP8 working meeting in Paris on 25-26 January 2010 between BRUNEL 
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and HEC partners. Later this methodology was presented and validated during the ICOPER 

General Assembly (GA) in Vienna on 3-4 February 2010. Dedicated workshops between 

WP8 teams on context and future scenarios were also held during this GA in Vienna. A draft 

position paper was used in the process of preparation of the roadmap. The main results of the 

ICOPER roadmap document will be included in a final position paper and sent to other 

institutions and sites for publication. (For details please see Section 4 of this document) 

 

At first, both the context and the future scenarios were compared to the current version of the 

IRM (reported in D7.1) This was achieved in several face to face and virtual meetings 

between the context and future scenario teams and during a 2 days face to face workshop in 

London (25-26 February 2010) among the WP8 scenario teams, WP7 IRM leader and the 

other ICOPER WP leaders. A first validation of the identified gaps, derived from the analysis 

of both Context and future scenarios, took place during this workshop. This work was 

continued with a series of follow up meetings and workshops. 

 

More specifically: 

 

Regarding the Future Scenarios:  

After the London meeting, a series of Flash meetings (FM, video conference) workshops with 

ICOPER work package leaders (WPL) were scheduled to continue with the future scenario 

analysis, on 15th March 2010, 26th March 2010, 13th April 2010, and 26th April 2010. 

During these virtual workshops HEC partner presented and discussed the preliminary gaps of 

each future scenario (derived from the comparison of future scenarios against the IRM version 

D7.1) with ICOPER work package leaders (WPL). During these workshops, the updated 

elements of the IRM were taken into account. 

Input for the flash meetings comprised of:  

ï preliminary analysis of future scenarios;  

ï excel spreadsheets per scenario; 

ï preliminary list of gaps per scenario; 

ï ongoing IRM development. 

 

Regarding the Context Scenarios: 

After the first revision of the 4 context scenarios analysis during the London workshop (25 -

26 February), the context scenarios were discussed again on several occasions with the 

ICOPER WP leaders and the WP7 team. In addition, ICOPER WPL and partners had the 

possibility to add their comments and directly update the four dedicated Google documents 

presenting the analysis of the four context scenarios. The updated context scenarios were 

again discussed in a face to face meeting among JSI, BRUNEL and the ICOPER prototype 

development team during a workshop in Vienna (29 April 2010). The purpose of this 

meeting was to align the current work on ICOPER prototypes implementation with the 

context scenario work and check which processes and services are not described or 

implemented yet.  The results of the Vienna workshop and the updated context scenarios were 

discussed again in a dedicated working meeting among WP8, WP7 and other ICOPER WPL 

during the ICOPER General Assembly (GA) in Crete (18 & 19 May 2010). During this 

meeting, the revised context scenarios were compared against the revised elements of the 

IRM and more specifically with the IRM key concepts and IRM process elements. A parallel 

updating and revision of both the context scenarios and the IRM processes and sub-processes 

took place during that meeting. In addition, the context scenarios went through several 

updates in order to integrate findings from both the future scenarios analysis and the SWOT 

analysis.  The final version of the context scenarios are presented in Section 4.  
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Revisiting Future Scenarios: development of five visions for outcome based education: 

The results from the scenarios analysis (from both context and future scenarios), as well as 

their identified Gaps (derived from the comparison of the scenario requirements to both the 

current work of the IRM and the prototypes implementation) were discussed again among the 

ICOPER WPL via a series of emails and Skype meetings, in order to define a small number of 

visions (revised scenarios), which would be further analysed and validated by external experts 

during the experts summit in Leuven on May 31
st
 2010. (For details on the 5 visions see 

D8.6) These revised visions depicted the desired state for outcome-based education with four 

short-midterm visions and a long term one. Given the timeframe of 10 years it is quite safe to 

assume that there is a greater uncertainty with regards to the future scenario (long term vision) 

and less to the other four more immediate futures. This also holds true for the coordinated 

actions of the relevant stakeholders (near term roadmaps and the development of the ICOPER 

IRM) and the final recommendations (Long term Roadmaps) which were developed during 

the next phase of the Roadmap. Each vision (scenario) was expressed as follows: a) a short 

description b) a list of relevant stakeholders groups c) and a list of related standards and 

specifications that could be utilised to realize the vision. An online questionnaire was 

distributed based on these visions to the experts who were invited to participate in the Leuven 

Summit. During the expertsô summit in Leuven, these updated visions were assessed and 

validated using a SWOT methodology to analyse the current standards and specifications with 

respect to their capabilities to fulfil these 5 visions. More detailed information can be found in 

Sections 5 and 6 of the D8.6 document. 

 

SWOT analysis: 

On May 31st 2010, an Experts Summit in Leuven, Belgium, set out to gain intelligence about 

the strengths and weaknesses of the current specifications and standards as an input to the Gap 

Analysis work. The method revolved around four components, which are listed in Table 1, 

along with a description of the rationale for each component. 

 

Component Rationale 

Use Scenarios Scenarios were created as part of the systematic approach to modelling the current and 

possible future states taken in ICOPER. ICOPER is focussed on ñInteroperable Content 

for Performance in a Competency-driven Societyò, so our purpose is ñcommunity-

specific guidanceò and the context is vital. Current state scenarios provide an accessible 

encapsulation of the context. Future scenarios provide information about the desired 

future for this domain as expressed by different stakeholders groups. 

Indicate 

Standards 

The purpose of the Gap Analysis is to consider standards so hence indicating relevant 

standards identified by ICOPER partners and inviting additions from the experts 

provides the necessary focus for the evaluation. 

Engage Experts We believe that meaningful evaluation should address a complex ñnecessary unityò. 

Mechanical, criterion-based, approaches to evaluation are unlikely to capture this 

complexity and to miss the value of connections. Experienced humans are much better 

at dealing with complexity and fuzziness and by engaging experts with different 

perspectives in dialogue we hope to arrive at more reliable conclusions. 

Use SWOT SWOT (strengths, weaknesses, opportunities and threats) analysis provides a 

framework to structure both discussion and to capture conclusions that is widely 

understood by the invited experts yet does not prejudice their evaluation through the 

criteria imposed by ICOPER. This is primarily philosophically desirable as we 

recognise evaluating standards in LET are not fully developed and secondly it is 

practically-desirable as we wish to engage rather than alienate our expert guests. 

Table 1: Components and Rationale for the Experts Summit Method 
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Regrouping the identified Gaps and creation of draft position paper: 

The identified gaps were regrouped using the input from Leuven Summit, the WP8.6 Gap 

analysis document, additional future scenarios, further literature review, the ongoing IRM 

work and the draft recommendations of the ICOPER WPs. These revised gaps were then 

discussed during several internal meetings with ICOPER partners to produce a first list. This 

list was validated and updated in Barcelona in a workshop on September 28, 2010 and in two 

other ICOPER internal workshops in London on October 13, 14 and 25, 2010.  The final list 

of Gaps were analysed in a draft position paper for outcome-based education.  

 

Berlin Summit: Gap Assessment & Roadmapping Recommendations 

The main purpose of the Berlin meeting on 1 December 2010 was to collect comments on the 

Gap descriptions and to discuss possible actions/recommendations to solve the issues 

identified. The seed input for this meeting was the draft position paper produced internally in 

ICOPER. A dedicated wiki was created and an internal exercise started in ICOPER in order to 

select the experts who would be invited to participate in Berlin Summit. One of the main 

criteria for the expertsô selection was to achieve a good representation of experts in all 

stakeholdersô categories. The Berlin Summit was scheduled within the 3
rd

 Annual meeting of 

the European Competency SIG as a one day workshop. 

(http://wiki.teria.no/display/compsig/expert-summit-day1) This workshop was organized as a 

learning café and the participants were allocated into tables organized around the groups of 

gaps in the draft position paper. Each table had a facilitator who was responsible for reporting 

back from the table discussion using a specific template (see page 71, Berlin Summit, Agenda 

and templates link).  After the Summit, the table facilitators sent the completed templates to 

the WP8 team. The WP8 team led by HEC partners started a series of internal meetings in 

order to incorporate this input in the position paper and produce an updated version of the 

gaps. During this process, we also had several interactions with the Berlin experts in order to 

clarify issues and get their feedback on the updated templates. The present position paper 

presented in this document includes the revised list of gaps and the respective 

recommendations. (For details see Section 4 in this document). This position paper (which 

summarises the results of the Roadmap) will be published at the European Competency SIG, 

EA-TEL association, JISC CETIS, ICOPER and TEL-Map websites, and other related sites. 

The final document will be also submitted to CEN WS-LT and to the DG Enterprise as a 

position document to provide advice for further standardization activities in the TEL domain 

and for future funded projects.  

 

Overall, the Gap analysis work consisted of 5 phases as depicted in Figure 3. As pictured in 

this figure, the gaps were assessed and regrouped several times. The main activities that took 

place during these phases were:  

ï Revision of the 4 ñcontext scenariosò (first described in D8.5) and analysis of these 

scenarios according to the IRM (ICOPER Reference Model) elements: 

challenges/business rules, processes, and services 

ï Analysis of the ódesired future scenariosô (for details please see D8.6) and update of the 

context scenarios accordingly 

ï ñGaps identificationò for both, a) context scenarios encapsulating the competence domain 

(closely linked to the ongoing IRM development) and b) future scenarios (mid to long 

term focus, further development of the IRM) (for details see D8.6) 

ï Revision of the Future State and final identification of a small number of visions for 

outcome-based education that were directly related to standards and specifications (D8.6) 

ï  SWOT analysis of current standards and specifications to achieve these visions (based on 

experts panel) (D8.6) 

http://wiki.teria.no/display/compsig/expert-summit-day1
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ï Regrouping of gaps to take into account the SWOT analysis results, and the current work 

of the ICOPER WPs and IRM development.  

ï Final ñGaps Assessmentò based on experts summits and development of the 

ñRecommendationsò 

 

The above description of the Scenario Analysis and Gap analysis processes is presented in 

Figure 3.  

 

 
 

Figure 3: Scenarios Analysis and Gap analysis process  

 

1.3 ICOPER Reference Model 

In the past few years, the ICOPER partners have surveyed a number of existing standards and 

specifications relevant for outcome-based education, as well as current practices and 

experiences of European higher educational institutions in that area. The standards and 

specifications have been implemented in the Open ICOPER Content Space in order to be able 

to draw conclusions about their strengths and weaknesses in the real context of use. Based on 

the results of an evaluation among different stakeholders, such as study programme managers, 

learning facilitators, learners, learning technology developers, and TEL and standardization 

experts,  

 

¶ some of the specification extensions, changes or updates have been proposed, e.g. for 

MLO-AD,  

¶ missing specifications created, e.g. PALO, and  

¶ best practices of standards and specifications implementation and usage in higher 

education formulated. 

 

All these results were used in preparation of the ICOPER Reference Model (IRM) that 

represents a reference model for outcome-based learning in higher education. The model 

provides a framework to developers and users to develop open, interoperable, standard-

conformant outcome-based learning scenarios. It defines basic concepts, services and 

processes relevant for different areas in outcome-based higher education, such as learning 

needs analysis, learning outcomes definition, instructional modelling, content development 

and re-use, learning delivery through learning opportunities, assessment and evaluation, and 
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collection of information about learner achievements and obtained learning outcomes. For 

example, the IRM contains: 

 

- a process meta model consisting of learner, learning facilitator, and higher education 

management processes for the development, use, and improvement of outcome-based 

learning in Higher Education learning context with open educational resources; 

- a service model representing a collection of services relevant for the outcome-based 

processes, e.g. harvesting, registry, validation, identification, search and retrieval, 

publication, user management and recommendation services;  

- data model, consisting of instructional data model, learning opportunity data model, 

learning outcome data model, personal achieved learning outcome data model, 

assessment data model, user and group data model, and repositories data model; 

- recommendations for the various stakeholders such as learning facilitators, higher 

education management, implementers of educational tools, and standardisation bodies. 

 

The model integrates existing as well as new standards and specifications relevant for 

outcome-based learning, evaluated by learners, learner facilitators, technology providers and 

technology enhanced learning experts. Therefore, it can be considered as the current state-of-

the-art in outcome-based higher education. As such it was used together with concept 

scenarios as a starting point in WP8 for identifying and analyzing the gaps between current 

and future states (for more details regarding the ICOPER reference model see the ICOPER 

deliverable D7.3b). 
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2 The Big Picture: Gaps for Competency Domain at Concepts 
Level  

(Domain Models) 

2.1 Background Information 

The Big Picture started as an exercise in ICOPER to define the competency domain in terms 

of the ñkey conceptsò, ñtheir definitionsò and ñtheir relationshipsò, as broad groupings of 

critical elements that comprise the landscape in competence based learning. This big picture 

has been revised a number of times so far, and it will be revisited more times in the future, as 

new requirements are emerging, new groups are formed to work on these requirements, thus 

creating a continuous discourse process with the stakeholder groups.  

 

We have used two important tools for defining the big picture for competence based learning: 

a) conceptual modelling, and b) the European Competency SIG.  

 

a) Conceptual Modelling: 

In ICOPER, we have used conceptual modelling tools (Cmap Tools), in order to support 

distributed discourse management, more precisely, to support agreement- and disagreement 

management in the form of ñbottom-up conceptual calibrationò (Naeve 2005). We have done 

this in order to compare the different perspectives (conceptual models/context maps), thereby 

agreeing, disagreeing, commenting on, or refining each othersô concepts and/or concepts-

relations. In this way, we wanted to build a ñconceptual modeling approachò that connect a 

multitude of different perspectives in a way that creates an overview and invites participation 

without forcing consensus among the participants. The Distributed Agreement- and 

Disagreement Management that was carried out through a communicative modeling technique 

(described by Naeve, 2005), involved performing the following three steps: 

 

1) Agreeing on what we agree on. 

2) Agreeing on what we donôt agree on. 

3) Documenting steps 1) and 2) in a way that we agree on. 

 

This modelling approach was supported by the ICOPER Cmap server which was created as 

a dedicated modeling place for ICOPER and other projects and initiatives in the domain.  

 

b) The European Competence SIG : 

The competence domain was discussed in several meetings among the ICOPER partners and 

with other stakeholders. This was first discussed during the Berlin Symposium for 

competence development, which took place in December 3
rd

 2008. A dedicated wiki was 

created prior to the event in order to solicit information on the competency development from 

the projects doing research in this area. 

(https://sites.google.com/site/competencydriven/Home). A second meeting took place during 

the pre-workshop meeting of CEN/ISSS WS-LT in Berlin, April 2009 where it was decided 

to create a SIG of Competency development in the area. This SIG aimed at providing a 

consultation base for the continuous development and update of the Big Picture/domain 

analysis, engaging a number of other projects and groups as well, 
http://wiki.teria.no/confluence/display/semplan/Requirements+gathering+Competency+domain 

https://sites.google.com/site/competencydriven/Home
http://wiki.teria.no/confluence/display/semplan/Requirements+gathering+Competency+domain
http://wiki.teria.no/confluence/display/semplan/Requirements+gathering+Competency+domain
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e.g.,http://www.icoper.org/http://www.icoper.org/http://www.icoper.org/http://www.icoper.or

g/http://www.icoper.org/http://www.icoper.org/ ISO/IEC JTC1 SC36 WG3, the CEN projects 

such as ELM project within WS-LT, CETIS, and TEL research projects in the domain. Till 

today, the SIG had already three annual meetings and several other smaller working meetings. 

The members of the SIG also used the ICOPER Cmap server for their modeling activities and 

for developing their conceptual models.  

One of the main objectives of the SIG is to promote a common European understanding and 

practice regarding competencies in schools, academic, lifelong and professional learning. 

This is accomplished by: 

¶ Providing an overview of outcomes of key projects in this area, who is dealing with what 

issues related to competencies (competency map in the area) 

¶ Bringing in user requirements identified by the different research projects, the business 

world, national groups, and by individual experts 

¶ Developing a common understanding of the different competency models developed in 

the area using modelling and semantic technologies to link and compare them 

¶ Providing recommendations for harmonization 

 

This section presents a) the different conceptual models that have been developed by different 

groups working on the competence domain and which have been discussed during the various 

SIG meetings b) a comparison among the different models and the ICOPER conceptual model 

and c) a common conceptual framework that aims to support the harmonization of  the 

different models. 

 

Examples of such models include the ones listed below in this document. Up to now, we do 

not have any document or paper that describes the differences among these models at both 

concepts and relationships levels. One of the purposes of this exercise is to check how the 

different models are compatible to the ICOPER model and identify the differences among the 

conceptual models for interoperability and information exchange purposes. The main 

objective of this work, though, is to facilitate a disagreement management approach, where 

such comparisons among the different models will help us identify the different positions, 

viewpoints and opinions among the different groups working in the domain, reveal their 

assumptions behind their work, and eventually work towards a common accepted model in 

the domain that will harmonize all these individual models.  

 

As a first step, we have created an Excel sheet to collect all the key concepts and their 

definitions and mark their similarities as well as their differences on both the concepts and 

relationships levels. 

 

As a second step, we looked at the core key concepts and tried to build an initial Meta model 

that groups the concepts of the different individual models in a common conceptual 

framework for the domain. This work and the two outputs, Excel sheet of model comparisons 

and the Meta model are intended to serve as living documents that will be discussed with the 

competency groups and continuously note the agreements and disagreements among the 

emerging models.  

As mentioned above, this section describes the differences between the ICOPER and other 

conceptual models in the field of competency development. More specifically, the BRUNEL 

and JSI partners have compared the ICOPER conceptual model with a number of selected 

http://www.icoper.org/
http://www.icoper.org/
http://www.icoper.org/
http://www.icoper.org/
http://www.icoper.org/
http://www.icoper.org/
http://wiki.teria.no/confluence/display/EuropeanLearnerMobility/European+Learner+Mobility
http://wiki.cetis.ac.uk/Competences_2009-07-01
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competency models developed by other initiatives. Initially, we have produced a comparison 

report to give an overview of our approach and the initial gaps identified. We have used Excel 

as a tool for this comparison and the output was an Excel sheet that included all the models 

(concepts, descriptions, and a mapping to ICOPER concepts). Then the results of this 

comparison were discussed with Simon Grant (CETIS) and Cleo Sgouropoulou 

(Technological Educational Institute of Athens) who were involved in the creation of Simon 

Grantôs, eCOTOOL, and EuroLMAI models and a revised version of the Excel sheet was 

created. This version was also communicated and discussed with Milos Kravcik 

(TENComptence model) and with Christian Stracke of ISO/IEC TR 24763:2011.  

2.2 Aims and Objectives 

Aims and objectives of this work are: 

 

¶ Use this kind of semantic modelling approach to highlight the differences among 

ICOPER and other models at the conceptual level in the field of competency 

development and provide information on differences and similarities among the 

models 

¶ Help current TEL competency models (and eventually systems) to understand how 

interoperable the ICOPER model is in regard to the other models 

¶ Provide feedback to ICOPER IRM work and more specifically for updating/validating 

the earlier draft versions of the ICOPER conceptual model 

¶ Provide a seed input for managed discourse among the different groups (authors) of 

the emerging models and a tool for disagreement management 

¶ Lead to a conceptual framework for the domain in a form of Meta model that would 

cover all the concepts of the individual models. 

2.3 Comparison Approach 

The concept models comparison started with ICOPER as our focus point, which all the 

models were compared with. Therefore, the comparison is performed mainly from the 

ICOPER point of view, but also includes the concepts of the other models that were not 

present in ICOPER. The comparison was made in two phases. First, the models were 

compared to an older version of the ICOPER model (conceptual model), and later compared 

to a final version of ICOPER as it became available. Some of the other models were also 

updated during the second comparison. It is important to say that for some of the models, this 

is work in process, so the aim is to create a common understanding on the main concepts in 

the domain and how they are related conceptually to each other, rather than create a final-final 

model that everyone has to adopt. This work will also be continued within the European 

Competency SIG and hopefully will lead to further collaboration work between the authors of 

the models. An example of such collaboration is the InLOC proposal (integrating learning 

outcomes and competences) that has recently been submitted to CEN by several authors of the 

ICOPER and EuroLMAI models. 

At the moment, only conceptual level comparison has been done without the attribute level 

details.  

Relationships for all the conceptual models are not fully clear from the available documents 

(listed in the next section). This is an ongoing exercise which we intend to follow up (as an 

activity within the European competency SIG) when more data are becoming available. We 



D8.8 Public Version of the Roadmap 

 
 

20/83 

also intend to extend this work to the data models levels in order to achieve fully 

interoperability among the models.  

2.4 Models Descriptions 

Below is the list of the candidate models that were foreseen to take part in this interoperability 

study, their short description including a reference to the source document and the rational to 

whether the model was a good candidate for comparison or not. 

 

Name of Model Target Domain/Audience 

ICOPER Higher Education 

MLO Advertisement of Learning opportunities  

ISO/IEC TR 

24763:2011(E) 

Generic ï meta model for the domain 

SIMON GRANT Framework for the whole domain 

eCOTOOL Industry, Europass certificate supplement 

EuroLMAI Learner mobility in higher education, Europass diploma 

supplement 

TENCompetence Individual, Life Long Learning  

Table 2: list of conceptual models which took part in the comparison exercise 

 

1) ICOPER  
 

Source: www.icoper.org 

   

One of the main goals of the ICOPER project was the development of the ICOPER Reference 

Model (IRM) that represents a reference model for outcome-based education and learning in 

higher education. The model defines basic concepts, services and processes relevant for this 

area, for example related to learning needs analysis, learning outcomes definition, 

instructional modelling, content development for re-use, learning delivery, assessment and 

evaluation, and collection of information about learner achievements and obtained learning 

outcomes. Special attention was put on shareable educational resources. The conceptual 

model of the IRM is intended  

- to help analysts in particular members of standardization bodies to understand the 

higher education domain,  

- to support communication between developers of educational technologies and experts 

in the higher education domain, and  

- to provide input for the design of data models, services, and IT-supported processes. 

 

The final ICOPER model presented in figure 4, against which all the models are compared, is 

part of the final version of IRM. The UML 2.0 class diagram syntax has been used in 

graphical representation of the model. This data model is represented as a number of class 

diagrams and relations between them. Only two types of relationships are depicted in the 

http://www.icoper.org/
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diagram: ñis-aò and ñpart-ofò. For the sake of better readability the ICOPER data model has 

the following three levels (see D7.3b): 

 

¶ Level I: At this level the most important data models covering specific concepts 

used in the IRM and relations between them are presented. The model shown in 

Figure 4 is a Level I data model. 

¶ Level II: At this level each of the concept clusters presented at Level I is 

presented. The PALO data model presented in Figure 5 is a Level II data model. 

¶ Level III: At this level fine-grained models adopted from specific standards and 

used at Level II are provided. 

 

 

    

 
 

Figure 4: ICOPER conceptual model (Level I Data Model) 
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In the previous version, the ICOPER model was graphically represented as a conceptual 

model, depicting also some of the processes and other relations between the concepts. As such 

it was closer to the other conceptual models presented in this document and also easier to be 

compared. As the final data model hides some of the concepts that are relevant for 

comparison to other models and were present in previous version of the ICOPER conceptual 

model, we included in this section also the ICOPER WP concept maps and data models that 

were used as the basis for creation of IRM, in particular the PALO data model and the 

concepts related to assessment and evaluation (figures 5,6,7,8). These models should be 

considered as sub models of the main model presented in the UML diagram. More details of 

the ICOPER data models of all three levels, as well as processes descriptions are available in 

the ICOPER deliverable D7.3b. 
 

 

 
 

 

Figure 5: Personal Achieved Learning Outcome data model (D3.2) 
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Figure 6: Assessment concept map (D6.3)  

 

 

 

 

 

 

Figure 7: Evaluation concept map (D6.3) 
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Figure 8: Key instructional modelling concepts (D3.2) 

 

2) MLO  

 

Source: ftp://ftp.cenorm.be/PUBLIC/CWAs/e-Europe/WS-LT/CWA15903-00-2008-Dec.pdf 

 

Description: CEN Workshop Agreement on Metadata for Learning Opportunities (MLO) is a 

model for addressing metadata of learning opportunities. The document defines the electronic 

representation of learning opportunities in order to facilitate their advertising and subsequent 

discovery by prospective learners. The metadata information helps learner to make the 

decision whether a learning opportunity is suitable for her needs or not. The target audience of 

the document are learning opportunities providers who wish to advertise them, people who 

offer electronic search services that aggregate results from multiple learning opportunity 

providers, and people, for example learners, who wish to compare learning opportunities that 

have been represented electronically. In comparison to other concept models in this section, 

MLO differs in sense that it is a metadata model and it covers only one concept relevant for 

outcome-based learning, i.e. learning opportunity.  

 

Initial Thinking: MLO describes the Learning Opportunity details including Learning 

Opportunity Provider, Learning Opportunity Specifications and Learning Opportunity 

instance. It does not include any other concept present in ICOPER, such as the learning 

design, teaching methods or assessment concepts. It contains only a subset of information that 

ICOPER has. The ICOPER has used MLO as a basis for modelling learning opportunity data. 

The ICOPER project has extended the MLO Learning Opportunity Instance ñobjectivesò with 

a ñlearning outcomeò sub-metadata instance in order to facilitate description of multiple 

learning outcomes associated to the learning opportunity in a structured way. 

ftp://ftp.cenorm.be/PUBLIC/CWAs/e-Europe/WS-LT/CWA15903-00-2008-Dec.pdf
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Figure 9: Concepts - Illustration of the domain model of MLO 

 

 

3) ISO/IEC TR 24763:2011(E) (Conceptual Reference Model for Competencies and 

  Related Objects):  

Description: This ISO document is a result of the ISO/IEC JTC 1/SC 36/WG 3 activities. 

According to the document, its primary purpose is to provide an information technology for 

learning, education and training (ITLET) conceptual reference model that will support 

consistency and enhance understanding and interoperability of various existing participant 

information models across learning, education, and training (LET) communities. The 

document deals with the exchange and integration of heterogeneous information relating to 

information technology systems that are used by learning, education, and training 

organizations and their communities in order to manage, develop, describe, transfer or assess 

competency information or other related objects. The conceptual model includes 9 classes of 

competency information and related objects, for example Competency, Outcome, Action or 

Evaluation assessment process, and 17 relationships between the different classes. 

 

Initial Thinking: ITLET Conceptual Reference Model comprises classes of entities and 

relationships, which include in total 275 concepts such as competency, actor, action, outcome, 

evaluation, assessment process, etc; (From SC36/N1916 Areas of Application). It describes 

the interoperability issues with the competency information and it also includes a model for 

competency information (Models at different levels). It also includes the learnerôs profiles, 

learning records, learning objectives, Assessment of Learner knowledge before and after the 

achievement. Finally, it includes the expression of oneôs ability and experience in terms of a 

resume, profile. It contains only a subset of information that ICOPER has but is a good 

candidate to be compared with ICOPER, since its main purpose is to act as a reference model 

for the competence domain. ICOPER does not concentrate too much on learner resume, 
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profile etc though it has the learner information but not in such detail. Also ISO has more 

focus on Environment and Institution where ICOPER does not have detailed information. 

 

 
Figure 10: Conceptual Reference Model of Competencies and Related Objects (Source: ISO 

SC36) 

 
 

Figure 11: Information model derived from the CRM for Competencies and Related Objects 

(source ISO) 
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4) Simon Grantôs Model 

Source: http://www.simongrant.org/pubs/JITSR/GrantYoung2010.html 
 

Figure 12: Simon Grant model for competency domain (Source 

http://www.simongrant.org/pubs/JITSR/GrantYoung2010.html) 

 

Description: This model is being developed by Simon Grant. It provides a selection from an 

older more detailed conceptual model (see, for example, Grant, 2009). It is a work in progress 

aiming to provide a common conceptual model for the domain to be used as a framework for 

the developing information models. In that respect, it has a similar purpose as our intended 

Meta model for the domain.  

 

Under Simon Grantôs model, competence and competency are both understood as being 

related to the knowledge, skill and attitude or behaviour required for the effective 

performance of a task or role, as being measurable and certifiable, and composed of a number 

http://www.simongrant.org/pubs/JITSR/GrantYoung2010.html
http://www.simongrant.org/pubs/JITSR/GrantYoung2010.html
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of individual components. From this perspective of drawing concepts together, it seems most 

straightforward to regard competence as a binary quality. Here, a knowledge learning 

outcome is understood as being about a desired pattern of belief of the individual. A skill 

learning outcome is about individual behaviour patterns, but also needs to be supported by 

knowledge. Competence, on the other hand, is always described in terms of a real world 

situation, and seems to be about behaviour patterns and knowledge that together produce 

outcomes conforming to agreed quality criteria, in agreed real-world contexts. 

 

Initial Thinking: This concept contains many of the areas that ICOPER has and is a very 

good candidate for comparison. On the other side, comparison is difficult as the two models 

use different representations. In addition to the actual concepts as in ICOPER, Simon Grantôs 

model differentiates between agents, processes, material reality, patterns and expressions 

about reality. For example, ñthe individual Learnerò area contains patterns (Behaviour 

Pattern), processes (Observation/Action) and expressions (Belief of knowledge). The model 

contains concepts related to the assessments, learning opportunities, learning outcome (in 

terms of skill pattern, competence pattern and knowledge pattern) and learnerôs role details. 

As the focus is solely on the competence domain, it does not have some concepts present in 

ICOPER like repository, teaching methods, learning designs, detailed assessment information, 

or separate role for learning facilitator. It is an important model since it aspires to serve also 

as a domain model. 

 

 

5) eCOTOOL 

 

Description: eCOTOOL is a project from the EU Leonardo da Vinci programme with an 

objective to develop a European skills and competence model that can be integrated in the 

existing European policies (namely Europass, EQF, EQAVET, ECTS, and ECVET) and 

adapted to all branches. Its main focus area is initial and continuing vocational education and 

training. The project aims at contributing to the improvement of the development, exchange, 

and maintenance of vocational education and training (VET) certificates and their 

accessibility and transparency, as well as at increasing of the European mobility and 

transparency in general. Therefore, its main focus is on Europass certificate supplement.  

 

Initial Thinking:  The eCOTOOL model uses the same representation as Simon Grantôs 

model and differentiates between patterns, expressions, processes, material reality and agents. 

It includes concepts and processes that cannot be found in the ICOPER model, for example 

the concepts related to job descriptions or job requirements, occupational standards and 

industrial categories, or employer activities. Similar to Simon Grantôs model it does not 

model ICOPER HEI specific concepts, such as teaching methods, learning designs or learning 

opportunities. The model contains many of the areas that ICOPER has and is a very good 

candidate for comparison. It has a lot of resemblance with the Simon Grantôs model. 
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Figure 13: eCOTOOL model (source: Simon Grantôs presentation on the 2
nd

 day of European 

competency SIG) 

 

 

6) European Learner Mobility (EuroLM)  

 

Source: http://www.cen-wslt.din.de/sixcms_upload/media/3378/CWA16132.pdf 

 

Description: The development of the EuroLM model has been carried out within the context 

of the European standardization initiative CEN "Workshop on Learning Technologies" [WS-

LT] and the European standardization committee CEN TC 353 "ICT for Learning, Education, 

and Training". The aim of the EuroLM conceptual model is to clarify the meanings of the 

concepts, and the relationships between them in the area of European learner mobility. A list 

of the concepts relevant for learner mobility includes for example learner, credit, transcript, 

intended learning outcome, diploma, assessment process, etc. Schematically, the conceptual 

model groups the concepts into the learning opportunity provision, award of credit or 

qualification, and assessment parts, and the part related to the learner, her actions and the 

evidence of those actions. Unlike the eCOTOOL which is focused on the Europass certificate 

supplement, ELM is focused on the Europass diploma supplement.  
 

http://www.cen-wslt.din.de/sixcms_upload/media/3378/CWA16132.pdf
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Figure 14: EuroLMAI model (source Cleo Sgouropoulouôs presentation on the 2nd day of 

European competency SIG) 

 

 

Initial Thinking: It covers many of the areas that ICOPER has and is a very good candidate 

for comparison. The main areas are related to learning opportunities, assessment and 

qualifications and credit awarding processes.  EuroLMAI does not contain Learning Design, 

Teaching Method, Learning Content and Evaluation Design concepts. This is also an 

important model for the domain, since it supports the enhancement of learner mobility and 

employability, which are high priority action item within the European Education Area, and it 

is in alignment with the European initiatives and frameworks like EQF, Europass and ELM.  

 

 

 

 

 

 

 

 

 

 






















































































