D8.6 Gap analysis report — conclusions of strengths
and weaknesses of current specifications and
standards

ECP 2007 EDU 417007
ICOPER

Gap analysis report — conclusions of
strengths and weaknesses of current
specifications and standards

Deliverable number D8.6
Dissemination level Public
Delivery date 20 July 2010
Status Final
Editor(s)

Vana Kamtsiou (BRUNEL)

eContentplus

This project is funded under the eContentplus programme!,
a multiannual Community programme to make digital content in Europe more accessible, usable and exploitable.

1 0JL 79,24.3.2005, p. 1.

1/101



D8.6 Gap analysis report — conclusions of strengths
and weaknesses of current specifications and
standards

Authors:

Executive summary: Vana Kamtsiou, Adam Cooper, Michel Klein, Bernd Simon,
Strategy for Foresight building and Gap analysis (Sections 2, 3): Vana Kamtsiou
Context scenarios (Section 4): Tomaz Klobucar, Vana Kamtsiou

Detailed Gap analysis methodology for future scenarios (Section 5.1: future scenarios):
Michel Klein, Vana Kamtsiou, Jacques Dang, Yann Denoual

Future scenarios — Gap analysis results (Section 5.2): Michel Klein, Jacques Dang, Yann
Denoual

Revision of the Desired State and final visions identification (Section 6): Vana Kamtsiou

SWOT analysis-documentation of the Leuven Experts Summit (Section 7): Bernd Simon,
Vana Kamtsiou (scenario 5)

Relevant LET(Learning, Education and Training) standards (Section 8): Erlend Overby

Further work: lessons learned, how to evaluate standards and data models, input for the
ICOPER IRM evaluation (Section 9): Adam Cooper

Experts /Contributors :

Miguel Rodriguez Artacho, Frans van Assche, Phil Barker, Francis Brouns,

Mike Collett, Teresa Connolly, Adam Cooper, Gottfried Csanyi, Ingo Dahn, Michael Derntl,
Erik Duval, Dai Griffits, Israel Gutiérrez, Joris Klerkx, Eugenijus Kurilovas, Katherine
Maillet, Teresa Conolly, David Massart, Daniel Miiller, Jad Najjar, Susanne Neumann, Petra
Oberhuemer, Fredrik Paulsson, Elisabetta Parodi, Mirja Pulkkinen Serge Ravet, Raquel
Crespo, Martin Sillaots, Eneli Sutt, Stefaan Ternier, Michael Totschnig, Oliver Vettori, Luk
Vervenne

2/101



D8.6 Gap analysis report — conclusions of strengths
and weaknesses of current specifications and

standards
Contents
1 EXECUTIVE SUMMARY ..ottt sttt et ste e s e e staeste e st e s nbessaeanteesteebeesteesseesseesneesseesaeenseensenns 4
1.1  STARTING POINT, D8.5: BUILDING THE FORESIGHT CAPACITY ....eeeevieeirieeereeeireeeeteeeereeeeseeeeseeeeiseeensseeennes 4
1.2 THE ICOPER GAP ANALYSIS APPROACH ........ccciiuiiiitieeeteeeiteeeeeteeeeteeeeseeeeeseeeesseeeeseeessesesssesesseeeesesenssesennes 5
1.3 MAIN CONCLUSIONS DERIVED FROM THE GAP ANALYSIS OF THE FUTURE SCENARIOS.........ccovveeiueeeerveeenns 6
1.4 MAIN CONCLUSIONS OF THE EXPERT SUMMIT IN LEUVEN 31ST MAY 2010 ....oooiiiiiiiiiieieeeeeeeeeee e 8
2 INTRODUGCTION L.ttt st e b st et e e e st e s b e e st e s b e besbeebeens e et e sbeaseesaestenbesnanneeneeneas 9
3 STRATEGY FOR FORESIGHT BUILDING AND GAP ANALYSIS: RELATION TO THE
ROADMAPPING PROCESS AND THE ROLE OF THE CONTEXT AND FUTURE SCENARIOS...... 10
3.1 ROADMAPPING PROCESS: BUILDING THE FORESIGHT CAPACITY AND DEFINING THE FUTURE STATE........ 10
3.2 ROADMAPPING PROCESS: SCENARIO ANALYSIS AND GAP ANALYSIS ....uuvieouviierieeereeeereeeeeeeeereeeesveeeeseeeens 12
4 CONTEXT SCENARIOS ...ttt s b et e s et st e s b e e st et e besteeneesresbaaneentens 15
4.1  CONTEXT SCENARIOS STORIES (REVISED) ....c.uieuiiiiiiiiieiieie ettt ettt st est et st ettt es e e e s e 16
4.2 CONTEXT SCENARIOS ANALYSIS ...c.uieuteuieiertietietetenseestessesesseeseessessessssssessensessasssessensessesssessensessesssensensenses 21
5 DESIRED FUTURE: FUTURE SCENARIOS GAP ANALYSIS ... 33
5.1 DETAILED GAP ANALYSIS METHODOLOGY FOR FUTURE SCENARIOS ........cccveetieiriiereeereereenreereeereenseenseens 33
5.2 GAP ANALYSIS RESULTS ...uvieveitecreieteeeteeeteeeteeeeeeseeeteeetveenseeseenseenssenseeessesseeesseessaessessseenssensesnssenssensesnsesns 37
5.2.1 SCOIAFIO SITUCLUFC ... e et e e e e et e e e e 37
5.2.2  Analysis of future scenarios using the processes and services defined in the IRM — identified
research themes and POENIIAL GAPS ............cocccueieeeeieieeeee ettt ettt eaesaeseeaeaas 40
5.2.3  Gap analysis: FEGFOUDITG GAPS............cc.ccurueeeeueseeieeieieeeeeeeit et e ettt ettt et et es et eaeeeseeeenean 52
6 REVISION OF THE DESIRED STATE AND FINAL VISIONS IDENTIFICATION.........cccccevenee. 59
6.1 THE FIVE VISIONS FOR OUTCOME BASED EDUCATION .......ccoiuieieueeeeeueeeeueeeeseeeesseeeeseeeeseesnseeeessesenssesenseeenns 60
7 THE EXPERT’S POINT OF VIEW — LEUVEN EXPERTS SUMMIT .....coocoiiiiiiiiiie e 61
7.1  OBJECTIVE AND METHODOLOGY ....ccecveeeetuieeiteeeeiueeeeiseeesseseeiseeseissessssseessesessssesssssssssessessssssssesssesesssessnsseesns 61
7.2 RESULTS utieuteuteiteeteetieiestettettestestesseeseessassensesssassassesseasaassessensesssassassansesseessansesseeseessensensesssansensansessesssensessens 61
7.2.1  Critique of the ICOPER Reference Model ..................ccccccoouiioiioininiiinineiieseeeee et 61
7.2.2  Methodology CHilIQUE ..........c..ccoouereeiiiiieieeeteeeeett ettt ettt sttt e eae s 62
7.2.3  Vision 1: Sharing Learning Outcomes: From the Study Programme into the Lecture into the
Learner’s AChieVement PrOfille..............ccoooioeiioiiiiieiiieeeeee ettt 62
7.2.4  Vision 2: Sharing Learning Designs: Collaborating around the Design of Courses .................... 65
7.2.5  Vision 3: Sharing Learning Content - An Authoring Round Trip..........c.cccocovoevecieceicenieiieennne 69
7.2.6  Vision 4: The Life Cycle of an Assessment Resource: From the Authoring to the Learner’s
Personal AChIeVEmMEnt PFOfile ...............occooioiiiiiiieiiieiei ettt e 70
7.2.7  Vision 5 (future vision): Adaptive Study Programme Design and Delivery....................c..cc........ 72
8 RELEVANT LET STANDARDS ...ttt sttt st s b e ne et et teeteenne s 76
8.1  TICOPER STANDARDS .....uvtiiittieeteieeeteeeeteeeeteeeeteeeeaeeeeeseeeeseseeaeeseseeeesesesseeeseasseeseeeeseseessseessseeenssesenseeennnes 77
8.2  STANDARDS MENTIONED IN ICOPER DELIVERABLES ........uoeiiuiiiitteieteeeetteeeeaeeeeiseeeeseeesseeeeseseessesenseeeenes 79
8.3 OTHER IDENTIFIED STANDARDS .....ccteiteteetierietentesseestestesessesssensensessessssssessessesssensensessessesssessessesseessessensense 80
9 FURTHER WORK: LESSONS LEARNED, HOW TO EVALUATE STANDARDS AND DATA
MODELS, INPUT FOR THE ICOPER IRM EVALUATION ...ttt 80
9.1 SOME TYPICAL PAST AND RECENT PRACTICE .......ccoiuiiiiiiietiiectieeeeiee et eetee et eeaeeeeveeevneeeneeeaveeesneeees 80
9.2 CONCERNING “EVALUATION ....ccuttiietteeetieeeeteeeeteeeeteeeeeteeeetteeeeseeeseseeeesseseesssesseseanseseesseesseseeseeensresanseeenns 82
9.3  SOME CARICATURES OF EVALUATION APPROACHES........ccoiuiiiiieeeitieeereeeetreeeesreesseeeeseeeesseessesenssessssseenes 85
9.4  THE ICOPER GAP ANALYSIS APPROACH........ccoiieiiteeeiteeeeiteeeeteeeeseeeeiseeeeseesesseesseeseseeeeseseesseeesssesseseeeans 87
9.5 REQUIREMENT FOR FURTHER WORK ......c0ieiitiiieiieiitieeeiteeeeteeeeeeeeeteeeeteeeesseeeeseseeseesessessesseeeseesnssessnseeeans 88
1O ANNEXES. ... oottt et s b bt te et et e b e e R e e R e e Rt eEe e Ee e R e et e b e Rt e Re e R e et beebe et et e benreeree e e 89
10.1 ANNEX 1: FUTURE SCENARIOS LIST ....uvtieuieeeteeeitteeeeteeeeteeeeseeeeseeeeseessssesensseessesessssssnsssssnsesassessnseeesns 89
10.2 ANNEX 2: DOCUMENTATION OF EXPERTS SUMMIT........ccveeiuieitieereenreeeteeireesseeenreeseeseeseenseeseeseesseesseens 90

10.3 ANNEX 3: ANALYSIS OF USE CASES DEVELOPED IN ICOPER (SERVICES, AND ACTORS INVOLVED) ... 98

3/101



D8.6 Gap analysis report — conclusions of strengths
and weaknesses of current specifications and
standards

1 Executive Summary
1.1 Starting point, D8.5: Building the foresight capacity

As indicated in the title of this deliverable, this report presents the findings of two main
Roadmapping activities that took place during the ICOPER project period from January 2010
to July 2010, namely describing:

a) the gap analysis work performed during this period which resulted in the identification
of gaps between the future state (as it was described in the previous Roadmapping
deliverable D8.5) and the current state of the art (captured by the contemporary
ICOPER Reference Model — the IRM) and,;

b) the SWOT analysis of current standards and specifications which are related to the
ICOPER visions for Outcome-based education.

The starting point for this work was the D8.5 “Envisaged Future State report — user
requirements and future scenarios”, which presented the analysis and results of the foresight
activities taken by the ICOPER partners to define outcome based education. The goal of these
foresight activities was to provide information on the ‘current’, ‘desired’ and ‘emerging’
situation of outcome-based (sometimes referred also as competence- development) education
in Europe.

These foresight capacity building activities produced the following outcomes (for further
details see D8.5):

a) information on the Big Picture of outcome based education as this was captured,
modeled and described by the ICOPER partners, the European Competency SIG and
other experts;

b) several “desired future scenarios” developed by specialised TEL projects (e.g. the
current EU RTD projects) and other experts in the field. The goal of this activity was
to externalize and express the projects’ visions according to their awareness of the
results of their research;

¢) aset of four plausible “context scenarios”, based on a scenario matrix that provided
an overview of the outcome based education in different contexts, against which the
identified visions and topics of interest of the ‘desired future scenarios’ and the IRM
ongoing development would be assessed and played out;

d) information on weak signals and trends that track the changing Educational and
Technology fields with reference to the larger political, social, economic, and
technical forces that drive them.

The future scenarios presented in D8.5 are essentially describing the desired futures. The
analysis of these scenarios was organized and led by a core team (the future scenario analysis
team) in collaboration with the context scenarios authors, the ICOPER work package leaders
(WPL), the WP7 team responsible for the IRM documentation and the ICOPER prototypes
implementation force. This analysis was achieved mainly by comparing the characteristics of
the future scenarios to the current developments of the IRM, using the D7.1 IRM document
for the first analysis and subsequently the more updated versions of the IRM as they were
made available later on. The main results and methodology for this analysis is summarized in
Section 5 of D8.6.

The context scenarios were first analyzed against the D7.1 deliverable, the use cases
previously developed by the ICOPER partners and the prototype implementation work. Later
they were analyzed against an updated D7.3a along with the latest version of the ICOPER

4/101



D8.6 Gap analysis report — conclusions of strengths
and weaknesses of current specifications and
standards

concept model. As a result of this analysis, the four stories of the context scenarios were
updated accordingly. In the beginning, the context scenarios were formulated to summarize
the current requirements of the different stakeholders groups in different contexts that
synthesized the outcome-based learning domain in Europe. Later they were used to identify
gaps between these stakeholders’ requirements and the current developments the IRM and
ICOPER prototypes. It is envisioned that the final versions of the context scenarios will
define the scope and business cases governing the ICOPER IRM. This analysis as well as the
updated stories of the context scenarios is presented in Section 4 of D8.6.

The second part of the D8.6 deliverable presents the conclusions from the European “Experts
Summit” - during which a number of experts helped to evaluate strengths and weaknesses of
the current standards and specifications (including the ICOPER proposed specification
PALO). This work related to competency-based learning from both the ‘researchers’ and the
“practitioners’ point of view. The context and future scenarios conclusions, as well as the
current IRM and prototypes development work, formed the input for the identification of four
visions for competency-based learning. The SWOT analysis of standards and specifications
performed during the Leuven Experts Summit (May 31% 2010) was based on the requirements
and challenges derived from these four visions. This work is presented in Section 7 of this
deliverable DS.6.

1.2 The ICOPER Gap Analysis Approach

Sensemaking and value-judgment, or indeed evaluation, are at the heart of the ICOPER
project and all of its work. The ICOPER Suitability Reports (ISURESs) are one manifestation
of this work. The work reported in this document, D8.6 “Gap Analysis Report - conclusions
of strengths and weaknesses of current specifications and standards” are another
manifestation. In both cases, the work has been non-trivial and has exposed limitations in the
current “best practice” in the evaluation of standards, some of which are described in the
document. ISUREs will not be discussed here; our focus is on the methods that were
developed in the direct ICOPER work on Gap Analysis.

The evaluation approach used for the Gap Analysis expresses the level of shared, circa 2010
within the ICOPER project, about how this kind of evaluation should occur. It is not the “final
word” on how this should be achieved but it is a large step forward and an excellent
contribution to the process of creating shared knowledge.

The May 31st 2010 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 and this Report. The method revolved around four components, which are listed in
Table 8, along with a description of the rationale for each component.

During the design of this method (described in Table 8), a critical trade-off was identified.
“Why would experts participate?” was a key question that arose. Meaningful evaluation is
time-consuming and sufficient time was required to familiarise experts with the ICOPER
context and scenarios. Experts were found to be in short supply and generally not available
for extended periods. Our trade-off was one full day of face-to-face activity with a written
questionnaire. This was just sufficient but less than our ideal. One conclusion from observing
the proceedings of the ICOPER Expert Summit was that conversations often strayed into a
SWOT analysis of the real-world represented by the scenarios. Thus, care is needed on the
part of the facilitator and in the use of the SWOT conclusions to avoid contamination through
evaluation against an implicit preferred future state in the mind of one or more experts. This
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observation could be interpreted as strong validation for the use of scenarios; it seems clear
that the question of evaluation is only meaningful to the experts in context.

Table 8: Components and Rationale for the Experts Summit Method

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 “Interoperable Content
for Performance in a Competency-driven Society”, so our purpose is “community-
specific guidance” 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 The purpose of the Gap Analysis is to consider standards so hence indicating relevant

Standards 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 “necessary unity”.
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.

1.3 Main conclusions derived from the GAP analysis of the future scenarios

The following Gaps, related to Processes, were identified:
a) Planning and Design

“When facing the problem of designing a programme of studies for a learner it is necessary
first to identify :

o the learner’s pre-existing knowledge, skills and competences

e the learning goals in terms of learning outcomes

Then it necessary to select a coherent sequence of learning activities to reach the learning
goal. The ability for a human being (e.g. instructor, expert) to define this sequence of learning
activities involves much knowledge in the field considered. This sequence of learning
activities also implies the use of learning resources ( digital or not) in a given learning
environment. As a result, we conclude that: There is an important gap between the way such
design is presently made and what would be ideal in term of supporting such a process to
make it more efficient in the important field of knowledge or professional education.”

b) Improving concepts and language to describe and structure learning processes

The process of learning and teaching design was identified as a possible gap. One of the
difficulties with this process is that the description of a learning process is closely linked with
the content to be learnt. In other words the design of a learning process implies the knowledge
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of what has to be learnt. It is usually a sequence of activities that implies the use of cognitive
functions (e.g. concentrating one‘s attention, observing, memorising, replicating,
understanding, asking questions to clarify a point, explaining and so on...) in relation to a
learning resources and/or another person (e.g. an instructor, coach) who masters the
knowledge to be learnt.

Formalisms to describe learning processes exist, IMS Learning Design is an example'. The
validation and improvement of such a language is recognized as an important goal in these
processes. Thus it has been identified that:. There is presently a gap between the practice of
the vast majority of instructors and the minority who know, master and like to use a language
like IMS Learning Design .

Such a language is a useful tool when confronted with the task of developing an on line
course. It can help the designer of the on line course to analyse the learning process used by
the instructor. Such languages are not, to our knowledge, often used by instructors who are
teaching face to face, either to discuss or communicate about their successful implementation
of learning design. Again the following has been identified: What is lacking is a set of good
examples demonstrating the benefit of such language to the vast majority of instructors in
their field. This can be considered as a gap.

If this difficulty could be resolved and more evidence could be made available, e.g. by
providing a conceptual tool, this could probably help enhance the use of the IMS Learning
Design language?2. In addition, and connected to this premise, the capacity to describe the
learning process using pertinent concepts can also be related with another gap, identified as
the “possibility to define learning paths”. Nonetheless it has also been recognised that there is
also a: There is a gap in our ability to use competency description and qualification profiles
for specific qualification, occupation or position made by domain experts and the learning
outcome associated with specific programmes of studies. How and where are learning
outcome profiles for certain qualification, occupation or position represented?”’

c) Wide dissemination of information about Intellectual Property Rights

Wide dissemination of information about Intellectual Property Rights and their implications
for work and learning to help generate constructive solutions for the many conceptual and
practical problems of ensuring that IPRs facilitate rather than hinder e-Learning. For example
encouragement and support for licensing solutions : suitable standard contracts or licences (
including open licences) could be developed to deal with the problem of ownership of works
created by employees, especially in educational institutions.

The following Gaps, related to services, were identified:

a) Repository level
A gap exists in terms of more advanced search techniques for LO, which could be partially
solved by improved metadata and search engine .
Search techniques based on key words, or on number of accesses to a learning resources, do
not appear to provide adequate service for instructors. The user may be drawn to a multitude

1 IMS Learning Design uses concepts such as: learning activity, support activity, role, properties, unit of
learning,, environment (a structured collection of learning objects, services, and sub-environments)

2 This is normally the goal of a document like IMS LD Best practice and Implementation Guide but such
documents could be improved by adapting them to various fields of knowledge
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of web-pages that have little, or no, interest! to them, leaving them with an unfulfilled need to
use a more directed approach. The problem is even more acute when the search process tries
to identify learning resources which have a more subtle meaning such as a: study dealing with
the “impact of technology on learning”. What is obtained, generally, are the texts which
contain this sequence of symbols, or where “technology” appears or “learning” appears.
These are not necessarily accurate representations of what the user has sought. Ostensibly the
instructor is likely to have looked for particular resources with certain characteristics: perhaps
in a given language, or for learners who have a given background, maybe s/he seeks a
pedagogic presentation based on scholarly research and is not interested in newspaper articles
and so on... The instructor is usually willing to discriminate in his search, in other words
discriminate using his own experience but this possibility is not reflected in the search facility
categories available to him today.

b) Learning Design level
A language to suited to describing learning processes and the environment to support it is
proposed in the e-learning literature (IMS LD is an example). The goal of such a language
once it is implemented is to support the expression of any pedagogy in the design of units of
learning (whatever the level of aggregation) in an on-line learning or blended learning
context. The learning scenario is then captured for example as an XML document instance.
This will be the basis for developing the content, which is derived from the pedagogic works
of authors. We conclude that: The demonstration of the pertinence of the conceptual
framework of such a language and corresponding environment is an important task if such
languages are to be adopted by practitioners on a large scale.

In spite of such an interesting example provided by language such as IMS LD it seems that
much work is still needed to validate the concepts of this type of language and it is still
necessary to test the acceptance of it amongst practitioners. Again we can conclude that: This
situation can be considered as a gap and further research could be pursued to clarify the
benefits of such learning design languages.

1.4 Main Conclusions of the Expert Summit in Leuven 31st May 2010

During this Summit we have conducted an experts evaluation of the ICOPER visions — five,
standards-driven interoperability scenarios related to outcome-based learning. The evaluation
revealed that the ICOPER Reference Model constitutes a valuable contribution to the field,
but more work needs to be achieved in various areas, for example:

e The underlying pedagogical assumptions need to be made clear,

¢ In the context of learning outcome definitions vocabularies play a key role,

e Teaching methods and learning designs are ready to be shared from a technical point
of view, but more guidance on how and why sharing shall take place needs to be
given,

e When it comes to content sharing Web 2.0 technologies and related standards also
need to be looked at in the educational domain,

e A strategy that deals with the heterogeneity of describing assessment resources needs
to be developed.

11t is easy to check that for a research on a topic defined by its name, search engines usually provide hundreds
or thousands of links to resources which will be useless since they are not designed for instruction .
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2 Introduction

The Overall Objective of this deliverable is to provide information on the comparison
between the desired Future State (future capabilities) described in D8.5 and the Current
State (present capabilities) in order to highlight gaps that need to be addressed in order
to achieve the desired futures. This work provides direct input to both WP7 activities
related to the development of the ICOPER Reference Model (IRM); and to the ICOPER
Roadmapping activities related to the identification of Gaps and their assessment.
Furthermore, the assessment of these Gaps will identify the future research directions.

The Gap analysis work consists of 5 phases:

1. updating of the 4 *“context scenarios” (first described in D8.5) and analysis of these
scenarios according to the IRM elements: challenges/business rules, processes, and
services

2. analysis of the “desired future scenarios’ described in D8.5

3. gaps identification for both, a) context scenarios (closely linked to the current IRM
development) and b) future scenarios (mid to long term focus, further development of
the IRM)

4. revisiting the Future State and final identification of a small number of visions for
outcome-based education that would reduce the number of Roadmaps for the near and
midterm

5. SWOT analysis of current standards and specifications to achieve these visions (based
on experts panel)

This deliverable presents the findings of these activities and it is structured in 9 main
sections:

The first section provides an executive summary of this deliverable and of the main
conclusions. The second section provides an introduction to this deliverable; the third section
briefly refers to the overall strategy followed for developing the Gap analysis; the fourth
section refers to the description and analysis of the contextual scenarios for competency-based
learning; the fifth section refers to the analysis of the future scenarios and description of the
identified gaps; and the Sixth section presents the 5 revisited visions-scenarios (based on the
gap analysis work and discussions with the ICOPER WP leaders); the seventh section
presents the results of the SWOT analysis of current standards and specifications in their
ability to achieve these 5 visions (conclusions of the Expert Summit); the eight section
presents a short overview of the TEL standards and specifications and their relevance for
ICOPER; the final ninth section provides some views, on how we could assess standards and
specifications and the way forward.

It is important to mention that this work was going on in parallel with the development of the
IRM and thus cannot be viewed as a linear process. Both WP7, which is responsible for the
development and documentation of the IRM and WPS, responsible for the context scenarios
and Roadmap creation were interchanging and debating inputs and outputs. In accordance
with the SECI framework for knowledge creation [Nonaka 2000,2003], we view these
activities as intertwined spirals that provide seed input for starting dialogues among experts
inside and outside the ICOPER project. The aim is to identify and externalize the emerging
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visions and concerns of the stakeholders in relation to outcome-based education and clearly
define both the IRM contexts and the future state. 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. Figure (1) depicts this approach.

Tacit knowledge Tacit knowledge
) Dialogue
Socialization Externalization
* Core Roadmapping Group *IRM workshops
. * ICOPER Project Group *Weak Signals workshops E:\;plil.'.‘il
Tacit * EU competency SIG *scenario workshops knowledge
knowledge * ITEL Summer School *Brainstorming & consultation -
- * EC-TEL conference meetings
* Workshops — Symposiums *Contextual scenarios
* Project Web-site * Future scenarios Lf”,ll'f”g

Field '\ explicit

o I w, . R
building || . o ‘S J Big Picture Modeling
g ital?dardlzatlon. new wor *Weak signals analysis A‘?.’O'Il'h?('.ig(?
opics

*Scenario analysis

Vo

. 'IRM E.m.d Roadmapping «Cap analysis
Tacit .inctlwtles : *SWOT analysis expert summit TN
knowledee .ELDJ;TE"PE task force based *Updated visions E.‘Ll]llfﬂ
=IG on competency base *Updated IRM work/ knowledge
Learning activities . =
services/Data models
*IRM Pilots
Internalization Combination

Learning by doing

Explicit knowledge Explicit knowledge

Figure 1: Updated ICOPER Foresight activities framework based on the Nonaka’s SECI
Model as explained by Eerola & Joergensen 2002

3 Strategy for Foresight building and GAP analysis: Relation to
the Roadmapping process and the role of the context and future
scenarios.

3.1 Roadmapping Process: Building the foresight capacity and defining the
future state

As explained in the ICOPER Roadmapping methodology (D8.3 Conceptual Model of the
Roadmapping Process), our overall strategy is to enable the externalization of stakeholders’
visions in terms of “desired future scenarios”, together with the development of plausible
“context scenarios” against which, these visions will have to be developed and played out.
Both of these scenario types are going 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.
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Towards the above aims, we have adopted a framework to describe and understand the
different Technology Enhanced Learning (TEL) futures and the associated competency-based
learning requirements: The future scenarios relates to the stakeholders’ visions of the desired
future, while the context scenarios relate to a set of possible contexts within which the future
visions will be played out.

The context scenarios can both a) /ink the present needs and concerns of outcome based
education stakeholders to the more long term desired future scenarios, and b) provide a range
of possible contexts within which the IRM can then be assessed. In that way, they define the
scope and business rules of the IRM.

The future scenarios describe desirable futures. They are high level scenarios that define the
desired future state which is also played out within the identified scenario matrix (4 context
scenarios) but also span beyond 10 years from now. The future scenarios can both inform and
provide additional insights into a) the context scenarios (validation and revision of context
scenarios) and b) the IRM in terms of looking at the identified gaps and decide which of these
gaps can be closed today via the proposed IRM and which require further research.

As a first step, in D8.5 we have defined a set of 4 draft context scenarios based on a scenario
matrix that provides an overview of the future states in four different contexts. They cover the
main topics of interest in our analysis, derived from the Big Picture modelling work, our weak
signals collection and analysis work as well as from user requirement surveys performed by
ICOPER WPs. This scenario matrix was integrated with the IRM work in order to link the
WP8 and WP7 approaches related to domain model analysis and definition of the IRM scope.

In parallel with the context scenario work, we have also approached several EU research
(RTD) projects and discussed with them the possibility to submit a future scenario that would
externalize their project visions. A set of guidelines and templates were prepared for this
reason. Additional future scenarios from other experts and stakeholders groups outside the
TEL community were collected. We have also created our own ICOPER future scenarios for
competency-based learning which we have used as examples for starting discussions with
external experts. The horizon for these scenarios is ten years from now, i.e. 2020 and beyond.

The revised set of context scenarios presented in this document provide the integration point
between the weak signal analysis (what topics are emerging), the topics of interest derived
from the future scenarios and the bottom up work of the ICOPER WPs. This approach is used
to narrow down the multiple longer term choices for the IRM to few context scenarios for the
near term future, which then can be developed in further detail, and extended with more
scenarios in the mid and long term.

This approach that links the Roadmapping work with the IRM work is depicted in the
following schema (See Figure 2).
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Figure 2: Context scenarios and desired scenarios in IRM (figure updated: Source WP7)

During these processes the WP8 teams were closely collaborating with WP7 in order to
compare, synthesize, revise and update the key concepts, processes, services and data models
of the IRM. As the IRM was progressing, its new versions were served as new input for
starting dialogues, revisiting the gaps and updating both the context scenarios and the
assessment of the future gaps.

3.2 Roadmapping process: Scenario analysis and gap analysis

During the Gap Analysis work (reported in D8.6) we compared the future capabilities against
present capabilities 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 is to try to identify
possible improvements to the IRM (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 a WP8 working meeting in Paris on 25-26
January 2010 between BRUNEL and HEC partners. Later this methodology was presented
and validated during the ICOPER General Assembly in Vienna on 3-4 February 2010.
Dedicated workshops between WPS8 teams on context and future scenarios were also held
during this GA in Vienna.

At first, both the context and the future scenarios were compared to the current version of the
IRM (reported in D7.1) This 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 in this workshop.

This work was continued with a series of follow up meetings and workshops.
More specifically:
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Regarding the Future Scenarios:

After the London meeting, a series of Flash meetings (FM, video conference) workshops with
ICOPER WPL were scheduled to continue with the future scenario analysis, on /5th March
2010, 26th March 2010, 13th April 2010, and 26th April 2010. During these virtual
workshops the scenario analysis team 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 WP leaders. During these workshops, the updated elements of the IRM
were taken into account.

Input for the flash meetings comprised of:
— preliminary analysis of future scenarios;
— excel spreadsheets per scenario;
— preliminary list of gaps per scenario;
— 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 with 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.

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% 2010. 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 will be developed during the next phase of
the Roadmap.
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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.

During the experts summit in Leuven, these 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 this document.

The above description of the Scenario Analysis and Gap analysis processes is presented in
Figure 3.

Scenario
Analysis

Gap. Revised
Analysis Visions

SWoT
analysis

'y 'y

A

5 visions
Context Future IRM current List of standards
scenarios | | scenarios development stakeholders

Strenghts

Weaknesses
Analysis of Opportunities

Context | Threats
scenarios d

IRM
” Revisions

Prototypes

Analysis of Gaps

Future identifications
scenarios

Figure 3: Scenarios Analysis and Gap analysis process
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4 Context Scenarios

In our effort to develop our context scenarios, we have taken into account several approaches
to competency development that depicts the perspectives and views of different stakeholders
such as: the educational view, the employer view and societal & market dimensions such
as the employee-employability view and the labour market processes. (Reported in D8.5 as
part of the Big picture of outcome-based education).

Self managed
Facilitating Competency ERpIaTiIn
Provide opportunities development
Re-skilling Professional Development
{community programmes) (Individual competence needs

Increasing employability )

Working
community

individual

— S competence

competence needs

needs

Develop a new Masters
Degree or a course within

Develop corporate an institution
competences in: (Advanced new knowledge
Strategic needs & company and practices in specific
Process needs domains)

(i.e. Managerial training)

Within certain Institution Domain specific
managed

work context
Competency

development

Figure 4: Scenario matrix (context scenarios)

Our scenario matrix (see Figure 4) is identified by two dimensions which differentiate
competency development. The ‘values’ dimension reflects the underlying principles driving
the choices made by individuals and organizations (e.g. Higher Education Institutions — HEIs
- and Life Long Learning - LLL - institutions, or companies) in terms of setting up and
organizing the competency-development, while governance is related to the degree of
autonomy in managing competency-development. Thus, these dimensions reflect the level of
autonomy of one’s learning and the needs of the target audience. The vertical axis shows
whether competency development is managed by an individual or by an institution. This
differentiation relates to the autonomy and responsibility levels of one’s learning. The
horizontal axis differentiates competency development as “individual competency needs”
versus “working community competency needs”. An individual could be a university student,
an employee, or job seeker or unemployed person and a working community could be a
company, a department, a Small or Medium Enterprise (SME), an association, a community
of practice, a specific project within an organization, etc. The main assumption made here is
that individuals are usually motivated by different personal needs, learning goals and motives,
while working communities are usually motivated by specific common learning goals.

Here we would find scenarios for Re-skilling (upper left quadrant), Professional development
(upper right quadrant). Development of corporate competences (lower left quadrant), and

15/101



D8.6 Gap analysis report — conclusions of strengths
and weaknesses of current specifications and
standards

Development of a new Masters degree or a course within an institution (lower right
quadrant).

At the individual end of the spectrum competency development is focused on developing new
and emerging competences (related to self exploring or domain specific research) while at the
end of the community spectrum competency development is focused on maximizing the
existing competences of a group usually related to specific business or task processes that are
predefined for the community (providing opportunities for re-skilling or competency
development within specifics work contexts).

4.1 Context Scenarios stories (Revised)

This section presents the updated context scenarios (14 June 2010) and their analysis. The
analysis was started by identifying the related challenges and problems addressed by each
scenario. Then, for each challenge/problem we identified the related process areas and the
related services needed to meet these challenges in order to realize the scenario. A comparison
with the current development of the IRM was performed, looking at the respective IRM
process/sub process areas, services (as specified in the IRM prototypes), and IRM data
models. The red characters in the following tables denote the current identified gaps with
respect to the IRM elements. A new category referring to the data exchange needs for
realizing the scenarios (related to the IRM data models) will be added at a later stage in
collaboration with the Prototype task force and the WP7 leader. As explained earlier, the final
goal of the context scenarios is to serve as the business cases for the IRM therefore, it is very
important that at the end of the project all the scenario elements are completely covered by the
IRM. Therefore, each context scenario goes into a continuous update, taking into
consideration the visions from the future scenarios, the prototypes development work and the
IRM development. In parallel, since the context scenarios also specify the scope of the IRM,
a continues debate is taken place between the WPS8 teams and the IRM development teams, in
order to make sure that all elements of the context scenarios are included in the IRM version
at the end of the project. Finally, for each scenario we are also listing the main stakeholders
that are relevant for this scenario.

Scenario 1: Re-skilling

The Labour market perspective comprises of:

- Self managed, community based learning

- 20% unemployment

- 20% of job offers are not satisfied

- Gaps between competences needed and workforce abilities (demand doesn’t match the
offer)

- Increased Government funding programs on personal initiative for re-training and up-
skilling of individuals

The following scenario outlines this type of professional development:

The recent economical crisis affected almost all European regions and economical sectors. In
the past two years (Sept 2007 — Sept 2009) the overall unemployment rate in EU-27 rose from
7.1% to 9.2%, with extreme cases of Ireland (from 4.6% to 13%), Latvia (from around 6% to
19.7%) and Spain (from 8.6% to 19.3%). Nonetheless occupations where demand is lower
than the offer or where the people taking job positions are not qualified enough for the job, for
example in natural sciences and technology teaching, still exist. One of the government’s
attempts to reduce unemployment rate is a newly established community programme that
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motivates people from particular sectors, e.g. financial, to be re-skilled and get another
occupation.

Maria worked as a junior financial analyst in a large investment bank that recently went
bankrupt. She has not been able to find a new job in the financial sector for the past 6 months,
so she decided to take an opportunity that a government programme offers and try to obtain
some missing qualifications for a potential mathematics teaching position. The courses are
mostly related to pedagogy. The programme helps her by provision of a portal/social
community where people interested in the programme can meet and learn together, a list of
required learning outcomes(knowledge, skill