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1. Summary

The CIM project dealt with the acquisition and validation of competences related to Creativity and
Innovation. In the 25-years project more than 50 learners created innovative concepts and
prototypes for products and services needed within European Societiehwahe existing in times of

OKIFy3Sa GKIG INB SEA&GSYdAlftfte RAANHZIGADBSO 2 KA

dzy RSNJ aNB @2t dziA2yaé¢T / 20AR YR Ot AYIl (0 %olahger y IS
sustainable and withreaten our survival.

One of the very few countermeasures we have as human beings is our ability to learn and (in contrast
to machine learning) to develop innovations that not only solve technological but also societal
problems and challenges.

To achievehat we need (immediately) humans withém international, globalorkforcewho areable
to think interdisciplinary, intersectorahternationalandwho are ablgo create innovationsn teams.

The acquisition of competences needed to cope with this ehg was the first goal of the CIM

projectL i NBfFGSR (2 GKS 4/ 2YLSGSYyOS G2 {LRG LRSI a

To tackle these fundamental challenge® needa paradigm change ieducation 22 Century Skills
cannot be brought about within the walls of foetheducation instituteg they requireholisticLearning

& Developmentapproactes whicharey 2 i Sy G ANBf & T2 OdzaheysHoulR afso & lj dzI €

promote personal development and the ability to think and work in complex, uncertain and ambiguous
systens and to react on volatile frame conditions.

CIM developed an educational approach to provide competences to tackle these challenges, and
trained more than 6 professionals in Higher Education and Business to bring about these

N (N

02YLISGSyOSas ISy Saa 3¢ Cl. ORISRU I/ Bhiesk brofessidnalsAioBm [ S NI/

facilitates Learning & Development of 90 students, interns and staff members in 66 learning projects
in Academia and Business.

The document on handlescribes in its first part, the CIMCompetence Oriented Learning and
Validation approachthe competence theoretical background and illustrates the tools and instruments
used within the CIM project.

In the second part it reports about the experiences made with the approach by the 16 partner
organisationsand puts a focus on the feasibility and the perspectives of the approach.

Assessment Packs and Documentations on the ECTS transfer are added as annexes.
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2. Background and Theoretical Framing of CIM

2.1. Learning 2030 Didactics and Mathetics

Techology supportedlearning environmerd® are increasingly prowg to be responsive to the
individual profile andhe web history of the userUserswill increasinglylearn in an environmenof
their own,whichdiffers from that of others.

This implies that the contextual component of competer(eeg. environment, preferences and
expected quality)oecomes more and more important and has to be considered in teaching and
learning

Societyis moving in a directionin which we all operate in a rich and increasingly personalised-work
learning environment (triggered for instance the home-office and other nortraditional working
modes). For matters of education and learning this implies that learning increasingly tecekecome

a mutual process rather than a one, or tm@y process.

This requires new and different competences from both learners and trainers (including mentors,
coaches and other learning supporters).

2.2. Didactics- Competences for Teachers afdainers

To tackle these new challengesmh the instructional pointof view we need appropriate and
specificallyadapted approaches to teaching and learning in order to cope with the new societal
(learning) environments.

It will require a paradigm chandeom a formalised, structured, subject and supplyented training
and qualification approach to a more informal, demand oriented, nedridlen and individualised
learning design.

In a time of nearly unlimited access to information, kiedge, facts (andakes) the main task of
teachers and trainers is not merely the processing of knowledge anymore, but rather the facilitation
and (se)management of competences of their learners.

2.3. Mathetics - Competences for Learners

In future, wewill not only need corpetent teachers but also competent learnefsot just smart
training and teaching skilisill be required but also advancddarning competences.

We view eaching and learningstwo sides othe same coinalthoughthis is not a new idea. Already

Comeniuf ¢ K2 RS@St21LISR GKS 02y OSLIi 2F Ga5ARIOGAO&E
Gal GKSGAO&aE a GKS a! NI #dentinSF NYyAy3aé Ay (GKS YARF
The concept was rdiscovered in thaineteenseventies by a few progressive educational séitsit

however, it didnot play a role in the increasingly formalised educational systems in the following
decades up to 2020.

1 For the avoidance of misunderstanding: We are not promoting solely technical solutions but rather
blended learning ones as direct human interaction is vital for human learning and development.
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In the third decade of the Millenniurhowever,our societies are facing fundamental changes which
will also affect our professioh@nd educational lives. Mathetics, asvayto facilitate selflearning,
may become a key approach to teaching and learning in 2030.

The affective (emotional, attitude and value related) dimension is of the utmost importance for self
learning competencedor instance:

1 by usingattractive, demand driven learning formats that create curioaitgl motivation,

1 which bringinto play the rules and norms oéntral societal values and

1 whichconsider the individual learning context and gaeowledge and existmncompetence
levels.

When it comes to technology aided learning, we asget scratching the surface and still admire the
shiny but often didactically very poor video based, technolddgyen learning assignment$heseare
too often justcomprised oknowledge deliverpr behaviouristic drills ands a consequence relate to
low competence levels.

In most cases the necognitive components of learning are —_///{;—
neglected or not considered even though we know about thei| Greatest problem
importance. However, the affective competence dimension is
what distinguishes human from computbased learning.

LY wnun Ylye SRdOFiGA2ylfAada
however, someefer exclusivelyto digital tools, others tasolely
video-basal learning formatswhile some other experts put nearly
every didactic model in a Massive Open Online Course (MQQ o e meshatveusbe you greatest poblem?
context Today, many learning technologies (among them als(  telaxotarnkngvater

Open Educational Resourd@ER]jools like H5P) still offer rather Cagaras nose

poor didacic options and suffer from the limitations of Having too much seaguls and tours insome of e days
GLINBINI YYSR € SENYAYTEST GKAE S| Lo 12
are lacking the options to design multiple learning spaces for th ~ »= : -
planning and delivery of various contents. Nevertheless, there at :Eiﬁfsrf;fﬁiﬂf;@‘Sffffefﬂiﬁffgmgfmaf‘. keep
open source larning management systems ((LMS e.g. MOOGIE o s useries g sags e o oy

and eportfolios (mahara) which are in use in many institutions ir] =~ "**= "o

all educational sectors and which offer a fairly wide range @ x> 111

structuring, designing, delivery and methodological options anb——__ |
tools. However, lte created learning environments are often

unattractive for the learners i1 2 2 02 YLX AOF GSRX (22 YdzOK NBfI GSR @
these LM&re just used as carriers for learning materials.

0 2 dzi

pul;
w
¢
m

Whilst technology has changedpidly, there remairs a distinct lack of adequate didactic blended
learningcompetencesvhichwill be necessary tbelp us explore the full potentialf the new learning
technologies. In the overall discussion we should not forget the threat that in our ever more
technologydS LISY RSy (i 220A8GAS84s GKS GRANBOG SyO2dzy i SNE
world, may vanish behind a digital learning facade promoting just behaviouristic, programmed learning
assignments. We run the risk of detaching learning from thel lesgoerience and of becoming isolated

behind our screens.

2 which creates a kind of contradiction in terms since it reduces learning to digital on-off processes
and therefore comes as a completely misleading metaphor
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It is important to state that we are not taking an atgchnology stance here: Digital learning offers
great opportunities and we have been promoting blended learning since the beginning of the
millennium¢ however we feel strongly that it should always be used to promote human learning and
not to determine it.

We believe that it is not only the problem of the technologies but more the problem of the old
fashioned learning and teaching designs whgcevent us from ehieving amore successful use of
attractive blended learning approaches which encourage learners to start and continue learning on
higher competence levels.

If our aim isto promote more individualised, useentred learning we have tthange the educational
concepts and training, teaching and coaching approachatleast to some extent. Thereforave
consider a modern adult educati@ystemto be so important.

We have to enable and empower our learners to use learning technology apjopriate and
meaningfulway, to make them drivers of the development and jt the passengers of externally
driven learning programmes.

In the third decade of the Millennium, competitive economies in liberal and sustainable societies need
creative,innovative, communicative, collaborative and critical thinking workforce and citiZésesold
FOOSLIiyOS 2F W! RdzZ i 9RdzOlF GA2y qi 2128 AFHADK FNIgI2 N] F@
cheaper alternative to automation has to be challengedulf @aspiration is to move to a truly circular
SO2y2Yeé 6KSNB 2dz2NJ OAGAf A&l A2y Qa NBaz2daNOSa I NB L
have to apply this doctrine not just to energy, materials and the environment, but to people as well.

Education must respond to these neeisd challenges

It has to become less formal and more flexjlWpenand participatory It has to offer a multitude of
different entry gates for adult learners with interfaces between the formal and informal sector.

In a more learnefcentred perspective, training will be more about support of navigation on the
individual leaning pathway and collaboration with others than about-getermined content and
programmed learning.

Hence we should expect a shift from teaching learning and from instruction to more saféntred
learning.

Mathetics ¢ the art of learning- is going to become a crucial element in this development and it
requires a competenceriented learning and training approach. It is aimiogselfdevelopment and
empowerment of the learners rather than their formal qualification.

Today we have reached a state of play in which the original differences of theories no longer
substantially divide the experts. As in so many societal domains peaeand choose; they select

the elements they find useful and compose their own mix of elements from the available theories and
concepts. However, the mainstream approach to adult learning and education today includes elements
of:

1. Social constructivispes well as
2. processes of creating and giving personal meaning, and personal grogé#ther with
3. Blended learning in which the virtual environment plays and important role.

These three elements form the background against which we have opted for a cemep@riented
approach to learning, educating and validating learning.
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2.4. Competence acquisition

2.4.1.The Concept of Competence

Competences as defined by various European bodies, as well as by educational experts throughout
and beyond Europe, consist of threeamtelated ingredients:

1 Knowledge (cognition),

1 Skills (capabilities and the overt behavioural repertoire) and

1 Attitudes (emotions and values).

Competences consist of a combination of cognitive, behavioural and affective elémeguged for
effectiveperformance of a realvorld task or activity. A competence is defined as the holistic synthesis
of these components.

If we see it this way it mdye explained as the (inner) potential of a person to tackle a task.

From another (an external) perspectivecampetence mayagainbe divided in three aspects. A
competent person is able to:

1 demonstrate behaviour

1 ina specific context and

9 at an adequate level of quality.

Competence area

POTENTIAL (Internal)
(lrewsaix3g) SNOILV.LDIdXT

Fig. 1: Bow tie model of competence components

¢tKS @asg Y2 RS fli avisyalisatibriofiaN&mpetence components and their
interdependencies, brought together in one picture.

3 knowledge, attitudes and capabilities (to be exchanged?)
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In the model knowledge (as quality)isonly one componentWe know that what is often criticised
informaledu¢ A2y > A& GKIFIG FSSRAy3a 1y2¢ftSR3IS Ayld2z2z tSIN
Ala NBOGSyGA2y Aa AAYLIX AadGAOFtfte dzASR G2 YSI adaNB

In this more accurate representatiorhe circle where the two triangles meet can be understood as a
1AYRISNGF20NX I yOS fSyaédaod | SNBx aijAfta FyR OF LI oAf A
with the activities and behaviours (of the learnersg) the same time the performance lens also

covers the other internal aspects (cognitiand affective) and>@ernal aspects (quality and context).

Knowledge and cognition are needed to understand the content matter, theories, principles,
functionalities and the own behaviour.

The affective dimension is vital since learning is always connected to emotions aad wdlich
bring in curiosity, motivation and volition (commitment) to learn and develop more.

Eventually the contextlso becomes crucial factor since it determines the environment in which
the individual has to performg and it is certainly a differemnhatter to solve an exercise @ engage
in

role play or to tackle a challenge in real lif&t.the same timethis critical element of
contextualisatiorbrings in the quality aspect.

The bowtie model visualises that, for a holistic understanding obapetence, the performances
should neither be reduced tjust the knowledge and quality aspect onlythe behaviour.

It demonstrates that the shape and the size of the performancevwéhindicate the level and
guality of a competence. Competence lexate schematically indicated as circles in this mqdel
meaning that a individual is more competent the larger tla@eacoveredby the circlds and the
more equally all the aspects are covered.

This is how educational scientists may describe what coemuets are.

To put this in terms perhaps better understood by the layntaig implies that what matters is not
only what we know about things, but more importéntit is what we are able to do with this
knowledge, and whether we are able to go on devaigpbur abilities.

Should education make learners knowledgeable, or should it make them compéateaitis no
longerthe question
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2.4.2.Competence Taxonomies

The increasing level of control (management) over a particular competence can also beacalled
@ompetence leveQ This implies that #ompetencéls a dynamic concemtcompetences grow while
learning. The gquestion on how to measure and document different competence levels is ast@d as
complex. It has probably challenged generations of educaligisaon practical, administrative and
political levelsin formal education but also in professional development domansh asn Human
Resources

The problem in measuring competences is not only a certain ambiguitye term @Qompetenc&
caused for instance by different connotations in different languabes,also bydifferent cultural
viewson competence and learning theory.

Additional complexy comes in as competences areinlike (school) subjectsalways dependent on

their contexts. Teamwork competences are (among others) dependent on the team composition and
the task leadership competenceare dependenton the group and the environment iwhich it is
practiced and teaching competences relate to the learning environment, the students and their
familiarity with the learning schemesamong many other contextual aspects.

In order to operationalisecompetences one needs certain reference pag against which
competences can be describethxonomies are such reference systems.

They are the major instruments to classify, and later to measure and document competence levels.

One of the besknown taxonomies was developed by Benjamin Bloom in 1856Taxonomy of
Learning Obijectives. He differentiates 3 main areas:

1 Taxonomy for the area of cognitive behaviour

1 Taxonomy for the area of affective behaviour

i Taxonomy for the area of psycimaotor behaviour

Fig. 2: Taxonomy according to Blogn

4 Heer (2012), lowa State University, CCBYSA
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Bloon@ taxonomy has been constantly further developed by his followers (Anderson/Krathwohl and

others)and describes cognitive objectives, psyghotor objectives and affective objectives

along a number of quality levels.

Asecond, well known taxonomy is for instance the European Qualification Framework and the
related Credit Transfer Systems (ECTS and ECVET).

Level | Knowledge Skills Competence
Level 1| Basic general knowledge basic skills required to carry oy work or study under direct
simpletasks supervision in a structured context
Level 2| Basic factual knowledge of | basic cognitive and practical skil work or study under supervision wit
field of work or study required to use relevant information some autonomy
in order to carry out tasks and to soly
routine prablems using simple rule
and tools
Level 3| Knowledge of facts, principleg a range of cognitive and practical ski| take responsibility for completion o
processes and generg required to accomplish tasks an{ tasks in work or study
concepts, in a field of work o solve problems by selecting an
study applying basic methods, tool{ adapt own behaviour tg
materials and information circumstances in solving problems
Level 4| Factual and theoretical | arange of cognitive and practical ski exercise selffnanagement within the
knowledge in broad context{ required to generate solutions tq guidelines of work or studcontexts
within a field of work or study| specific problems in a field of work ¢ that are usually predictable, but ar
study subject to change
supervise the routine work of otherg
taking some responsibility for th
evaluation and improvement of wor
or study activities
Level 5| Comprehensive, specialise{ a comprehensive range of cognitiyj exercise management an
factual and theoretical | and practical skills required t{ supervisbn in contexts of work o
knowledge within a field of develop creative solutions to abstraq study activities where there i
work or study and ar| problems unpredictable change
awareness of the boundarie
of that knowledge review and develop performance ¢
self and others
Level 6| Advanced knowledge of a fiel| advancel  skills, demonstrating manage complex technical ¢
of work or study, involving § mastery and innovation, required t{ professional activities or projectg
critical understanding of solve complex and unpredictabl taking responsibility for decisien
theories and principles problems in a specialised field of wo| making in unpréictable work or
or study study contexts
take responsibility for managin
professional development o]
individuals and groups
Level 7| Highly specialised knowledg( specialised problersolving skillsy manage and transform work or stud
some of which is at thg required in research and/o| contexts that are complex
forefront of knowledge in g innovation in order to develop nev| unpredictable and require ney
field of work or study, as thg knowledge and procedures dnto | strategic approaches
basis for original thinking| integrate knowledge from differen
and/or research fields take responsibility for contributing tq
professional knowledge and practia
Critical awareness 0 and/or for reviewirg the strategic
knowledge issues in a field ar performance of teams
at the interface between
different fields
Level 8| Knowledge at the mos| the most advanced and specialis§ demonstrate substantial ahority,
advanced frontier of a field o| skills and techniques, includin innovation, autonomy, scholarly an
synthesis and evaluation, required { professional integrity and sustaine
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work or study and at the solve critical problems in researq commitment to the development o

interface between fields and/or innovation and to extend and new ideas or processes at th
redefine existing knowledge o forefront of work or study contexts
professional practice including research

Fig. 3: EQFTaxonomy

Both taxonomies not only differ in struate (EQF is clustered in Knowledge, Skills and Autonomy/Res
ponsibility andhas8 levels while Bloom distinguished Cognitive, Psydbtor and Affective traits on
4-6 levels).

The main difference between these taxonomdgand this is often forgotter istheir purpose.

While Yearmnings & Ay GKS T2 O0dza @dlificatidi(Bs2he @nain diiveEfar yha Y &
establishment of the EQF.

What dl taxonomies have in commasthat they aim to describe competence dimensions (the vertical
columns) and comgtence levels (the horizontal competence qualities) with the help of learning
outcome descriptors. These learning outcome descriptors have to be precise and consistent in order
to facilitate distinguishingpetweendifferent competence quality levels.

There are several other competence models and taxonomies which try to explain and describe
competences and try to operate them for different purposes.

The REVEAL group has developed its own taxonomy (LEVELS5) based onBl@opatsixonomy in a

blend with a deivate of the emotional intelligence taxonomy. It consists of Knowledge, Skills
(capabilities) and Attitudes (emotions/values) on 5 levels. This taxonomy facilitates assessing,
documenting but also planning competence developments in highly codepgndent environments

such as learning in mobility or learning on the job or in leisure time activities.

KNOWLEDGE SKILLS ATTITUDES
LEVEL Capabilities Emotions/Values
Know where else... Transfering Incorporation
5 (Transfer Knowledge, Developing/ (Internalising)
Strategic Knowledge Constructing ,Unconscious*®
Versatility Competence
Know when... Discovering/ Commitment
4 Practical (Procedural acting independently | Affective
knowledge (disturbed systems) | self-regulation
(Willing)
Know how... Deciding/ Appreciation
3 Theoretical selecting Motivation
knowledge (Known systems)
Know why... Applying Perspective taking
2 (Distant Imitating (Curiosity)
understanding) (Exercising)
Know-that... Perceiving Self oriention
1 Basic Listening Neutral
Perception

Fig. 4: LEVEL5 Taxonomy

As Fig4 shows the LEVELS taxonomy comes with general descripferse( title<p which are derived
partly from Bloon® systems and pHy from other taxonomies and concepts, like levelsemhotional
intelligenc& Yy R QI F F S O (i ot Gffecdive ¥aifiGyiiladion O S
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Creativity and Innovation Management in Higher Education

The LEVELS taxonomy is the basic system for so @dfedence systen@n which the taxonomy is
transferred to disinctive competences.

In the reference systems competences are contextualised with the help of specific learning outcome
descriptors for each of the cells.

Fig. 5: LEVELS5 Reference system with general descriptors on teamwork

With the help of theeference systems each competence can be described properly on 5 quality levels
along their three basic dimensions: the knowledge, skills (capabilities) and affective (value)
competence components.
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