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ABSTRACT

The mobility of students and workers is a relevapic in the Vocational Education and Trainingdiel
However, despite the introduction of several Euasp@struments, like the European Qualification
Framework and the European Credit system for VogatiBducation and Training, there are still several
barriers to the recognition of qualifications acediabroad. The above limitation could be overcasne
the creation of a European common profile that@dnd used by each education and training Authority
as a reference for the corresponding national figetions. In this paper, a methodology exploitamy
ontology and a taxonomy-based approach to ideatdgmmon profile within the European trade sector
is presented. The proposed methodology allows skesito compare the requirements of the labor world
and the outcomes of the education and trainingesouiith the aim of finding a common denominator.
Existing qualifications could then be added witaneénts belonging to the common profile, in order to

make them transparently recognized in a true titiamal perspective.
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1. INTRODUCTION

Lifelong learning and mobility for learning are tag place increasingly in a wide variety of
contexts; formal, non-formal and informal and irffetient countries. Mobility can be an
instrument to address existing skill or labor markeortages and skills mismatches in a
country or region, thus improving the efficiency labor markets and removing brakes on
economic growth.

The question of course is, if all parties involhalin principle benefit from transnational
mobility, why — on a proportional basis — does ti@ participation in transnational mobility
by young people in vocational training increasessatially? It seems that transparency of
qualifications, and moreover the differences inrti@aning, content and interpretation of tasks
and functions on the European labor market andntiiéual agreements on qualification
profiles are one of the barriers in the mobilityledrners and workers.

In order to overcome this limitation, in recent ggaEuropean legislators made a huge
effort for improving students’ and workers’ mobjtitin fact, several initiatives have been
accomplished in order to guarantee comparabilingndferability and recognition of
gualifications across different countries, as wadl to enhance transparency and mutual
understanding across Member States, with the aimowdrcoming the gap between
heterogeneous education and training systems auieg that “the European labor market is
open to all”, as it is expected from the Bruges-€&udmgen process.

Nevertheless, even if Higher Education (HE) alregagsents qualifications depicted
according to standard rules, Vocational Educatioth &raining (VET) training paths are still
lacking a uniform description, thus limiting studetransfers between countries.

A first attempt to create a shared understandintpénlifelong learning domain has been
done in 2008, by the European Parliament Counchjchv established the European
Qualification Framework (EQF) [12], a common refere system conceived to support the
linking of different countries’ national qualifidgahs systems and frameworks together.
According to the EQF, this could be done by expigita rigorous classification of lifelong
learning qualifications based on eight referengele and by defining precisely the semantics
of associated learning outcomes, in terms of kndgdethe body of facts, principles, theories
and practices that is related to a field of workstudy, skills the ability to apply knowledge
and use know-how to complete tasks and solve prapknd competencdahle demonstrated
ability to use knowledge, skills and personal, aband/or methodological abilities, in work
or study situations and in professional and perdal®velopment in order to achieve objective
results according to a specific level of autonomd aontext complexityconcepts, thus
opening the way for the creation of a shared utdeding in the lifelong learning domain.

Even though the definition of a European-wide framek could provide a shared format
for the description of qualifications, other tookuch as instruments for supporting students
and workers who want to continue their trainingmarking career abroad, or companies who
are looking for workers with specific abilities -ave to be developed in order to increase
mobility. Consequently, it is clearly visible tha, order to be able to work at a transnational
level, the above instruments should rely on desorip of qualification (and composing
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learning outcomes) achieved by a student or workased on a standard and syntax-
independent formalism, i.e. by exploiting strategénd tools developed in Semantic Web
initiatives.

In this paper we give an overview of the resultbi@eed by the TIPTOE project, a
transnational project funded under the Lifelong rhéag Programme (LLP) that aimed at
exploiting a semantic platform for the constructafra common European profile in the trade
sector. Specifically, the designed environment gmeed in this work exploits a semantic
engine that is able to perform an EQF aware taxgrbased comparison of country-based
formative offers expressed through educational il@ofand labor market requirements
represented by national occupational profiles witie goal of finding similarities and
specificities emerging from heterogeneous “localsctiptions structured in terms of
knowledge, skills and competences.

The rest of paper is organized as follows: Secti@malyses and discusses approaches for
describing qualifications and for performing autdimaprocessing onto them defined in
previous research activities. In Section 3, themid&a behind the present work is explained,
by making reference to the four-stage methodologvetbped within the project,
encompassing data collection, formalization, sermargasoning and production of result.
Section 4 presents an example of application oatieve methodology in the trade sector and
reports experimental achievements. Finally, comghs and future developments are
developed in Section 5.

2. RELATED WORKS

As briefly presented previously, this work aimsdantifying common elements or differences
between European occupational and training wolgsxploiting core elements belonging to
the Semantic Web field. In particular, core conseqich as ontologies (defined by Gruber as
explicit specifications of a conceptualizati¢@]) have been utilized as a support for the
comparison and linking of qualifications, whereat®onomy (a classification arranged in a
hierarchical structure) has been created in omelefine relations among concepts and, thus,
to improve the comparison and linking processes.

The application of the semantic paradigm to workamgl learning domains has already
been investigated in the literature; a first examiplrepresented by the CUBER-project [10],
where a system exploiting standardized metadatarder to support learners in searching
higher education courses that match their neegseisented. A different approach, that goes
beyond the solution in [10] is shown in [8]: inghivork, a semantic search strategy based on
the analysis of the relations among concepts balgnp user queries and concepts used in
learning documents is presented. A different sgyaEmed at increasing students’ mobility is
depicted in [1]; here, the author suggests an estérg use of taxonomies for comparing
European engineering courses: in particular, aptatian of the Bloom’s learning taxonomy
for organizing verbs is investigated. A further eggzh that defines a general-purpose strategy
for measuring the differences among qualificatithysdefining meta-ontologies describing
referencing rules between national models is ptesein [5]. In this work, formal models of
national education and training systems are creard meta-ontologies are exploited for
overcoming the heterogeneity of qualification stuwes belonging to different countries.
Another interesting methodology is presented inif2this work, the authors try to reduce the
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cognitive overload and the cognitive disorientatitrat may arise by the inappropriate
curriculum sequencing during personalized Web-bédsaahing, and present a novel genetic-
based curriculum sequencing scheme based on aagetherntology-based concept map. A
further approach, that shows how ontologies cowddelploited in order to enhance and
maintain curricula belonging to students of mediseikence is shown in [3]: this research
presents an ontology-based knowledgebase able aowdth the multi-dimensional matrix
depicting relations between curriculum contents iatehded learning outcomes. The issue of
curriculum development has been tackled also i j[tiere the authors define an ontology of
electrical engineering curricula that takes inteamt correlated topics that might exist in
various courses, and allows the system to identifien a new course is added, which are the
pre-requisites and the foundational courses todaed to the study plan. Another work that
also deals with the need for a personalized cutnun the European perspective is presented
in [4]: in this research, the authors present armom conceptual model supported by the
Academic Ontology Bologna Process in order to aliateroperability between academic
management systems and automation of academic ew@ead Finally, in [7] the use of a
domain ontology for automatically producing a setitamnnotated electronic résumé is
proposed: according to the authors, the recruitrpbases could be possibly supported by an
ontology of terms, that could be used to suggéattisg from an initial set of competences
specified by the user, additional competencesrttagt be also included in the résumé.

As in some of the above works, the methodology wdised in this paper exploits
taxonomies and ontologies for representing qualiims and for developing semantic-based
comparison strategies. However, while the aboveksvgienerally aim at ranking elements
according to their degree of similarity with a targlescription, the objective of the present
work is the identification of common elements amoaghuge variety of descriptions.
Moreover, the current work proposes a general-mepmethodology strongly exploiting
subsumption relations within a strictly structursghtext represented by the EQF framework
and by its associated principles, and aims at tigeting whether the use of classifications of
concepts could improve (or worsen) the resulthiefaomparison.

3. PROPOSED METHODOLOGY

The education and training domain, and in particthe VET scenario, is characterized by a
marked difficulty to find qualifications recognized the European level. In fact, qualification
descriptions and syllabi of VET courses are fregyedrawn at the national (or regional)
level, or even by the training body responsibletfer course. The lack for rules outlining a
minimum set of knowledge, skills and competences #h student should possess after a
training path creates strong information asymmethetween the education and the labor
worlds, and severely limits the mobility among ctrigs.

In fact, since a unique and well-defined qualificatprofile is missing, employers may
ignore the exact contents of the courses attengedstudent who is applying for a given job
position, and consequently, may not know which kieolge, skills and competences he or she
actually achieved. The depicted scenario is evemenjeopardized and complex in a
transnational perspective, especially when non-&rand informal learning paths are also
taken into account.
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A possible approach to overcome the above barisepsesented in this work, where the
results of the research activities carried outhi@ frame of a transnational project aimed at
defining a methodology for creating a unique Eussperofile and, finally, at applying it in
the specific domain of the trade sector are sunmedrilt is worth remarking that, although in
the TIPTOE project the devised approach was applied specific economic sector, the
proposed methodology could be considered as tagalheral-purpose; hence, its exploitation
in other contexts should be straightforward.

The strategy behind the present work is the foltmwfirst, an investigation by means of a
series of interviews with relevant stakeholdergésformed on the labor world. This first
phase aims at outlining a set of tasks a workeulshioe able to accomplish by characterizing
them in terms of knowledge, skills and competen&=tondly, the education and training
field is investigated: in this phase, several witews with relevant training organisms are
conducted in order to identify which knowledge,llskand competences a student should
possess at the end of a formal training path.

Once collected, the two sets of information musttepared in order to find the common
elements between the requirements of the occupdtidomain and the outputs of the
educational routes: this comparison is orientedht definition of a unique profile, drawn
according to the EQF principles. When considerhmg tuge amount of data to be evaluated,
the comparison operation would risk to be extrentiehg-consuming and to provide incorrect
results, if carried out manually.

As a consequence, suitable instruments should pited, allowing to catalogue the
outcomes of the interviews in a structured way tanperform the required semantic reasoning
onto them. The modus operandi pursued in the TIPP@Hect consisted in linking the
elements belonging to occupational and educatiatecriptions to a set of concepts,
organized into a taxonomy: the just drawn ontolegyhich shows the links among elements
of the descriptions and concepts of the taxonorogutd then allow to carry out the necessary
reasoning by exploiting the relations among elesiant, thus, overcoming lexical barriers.

As anticipated, the above methodology consistsoof fstagesinformation collection
taxonomy and ontology constructjodefinition of inference rules and approaches for
semantic comparisoand, finally,common profile creation and analysis of results

3.1 Information Collection

As already mentioned, theformation collectiorphase is aimed at collecting the requirements
of the labor world and the outputs of the educa#ind training domain, expressed in terms of
task and subtasks as well as of knowledge, skillampetence elements.

It is worth remarking that, in order to define aadd format for collecting information
(and then representing it in the taxonomy consitsacitage) the representation of knowledge,
skill and competence concepts made by [9] was éeploAccording to [9], a knowledge
could be seen as a set of knowledge objects (KGKilhcould be defined as a KO “put into
action” through an action verb (AV), hence by onenwore pairs KO — AV. Finally, a
competence could be represented as a triple KO —AWX, that describes the ability of
putting into action a given KO in a specific corttée€X). The information collection stage
was carried out by keeping in mind the relation@agithe above concepts.
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Within the TIPTOE project, the scheduled interviewgre performed in order to
investigate the relevant elements of four profesdigrofiles in the selected sector, namely
Shop Assistant, Shop Manager, Logistic Assistadtlaogistic Manager.

At a first stage, stakeholders (i.e. employershefrietail and wholesale sectors) belonging
to the labor context of different European coustrige. France, United Kingdom, the
Netherlands, Italy, Lithuania, Portugal, Germany &ovenia) were interviewed in order to
collect, for each of the four profiles above, & tif knowledge, skills and competences that a
worker must possess for fulfilling a task, eachrabterized by the corresponding EQF level
(depicting the complexity degree). After the finsterview phase, the education domain was
investigated by interviewing vocational trainingtAarities of the eight countries above, with
the aim of collecting information regarding leampioutcomes achieved by the students at the
end of a specific training route.

After having fulfilled this phase, several gridsredilled in with information concerning
tasks, subtasks, knowledge, skills and competences.

3.2 Taxonomy and Ontology Construction

Profiles collected in the previous phase were timspected in order to identify the core
elements to be structured in a taxonomy (knowledggects, action verbs and context
elements). In particular, for each instance of kieolge, skill and competence elements, one
or more concepts (or keywords) were selected.

Concepts were then linked to each other by explpisubsumption relations, and the
whole set of elements was expressed accordingdgamomic representation. Three families
of concepts were created in the hierarchical taefirst one made up of knowledge object, a
second one including action verbs and a third @peating the context.

For what it concerns the creation of the knowledgel the context families, it was
necessary to start from scratch, since the existirngnomies were not able to fully satisfy our
requirements. On the contrary, action verbs watilly structured by exploiting the Bloom’s
taxonomy [1] and by adapting it: at the end of fhiiscess, six families of verbatrange act,
prepare check assesandreactwere identified.

It is worth remarking that the definition of thextmomy was a crucial point, since an
improper hierarchy of keywords could provide inemtr results: thus, this phase was
performed with the support of experts from the é¢radctor.

Then, after the creation of the taxonomy, qualifaras, tasks and subtasks were described
by linking their composing elements (knowledge, liIskiand competences) to the
corresponding concepts (knowledge objects, actiwhs/and context elements).

During this phase, a graphical representation efatitology was drawn by exploiting the
UML notation, in order to provide a formal and e#&syead description to be possibly shared
with the other involved actors and stakeholders: this purpose, the open-source tool
UMLGraph [13], a software that is able to proceisgychms expressed in a textual form and to
draw the corresponding graphical representation exgdoited. It is worth remarking that
UMLGraph was selected since it could easily be atdbd inside a web platform as a tool for
the construction of the profile maps requestedhayuser. Figure 1 depicts an excerpt of the
subtask To welcome the customer and understand the cuswmmeeds and requests
belonging to the Portuguese Shop Assistant prafilere specifically, the diagram displays
the knowledgeCommunication techniques knowleddgke two skillsTo be able to apply
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selling techniquesand To be able to communicate in Englisiind the competenciull
responsibility in identifying the customer and hiseds In order to better characterize
knowledge, skill and competence elements, the spomding classes are colored black, while
the concepts of the taxonomy they are linked tgpaiated light gray.

Moreover, subsumption relations are expressed bglid line with a hollow arrowhead
that points from the class that is subsumed tcclags that subsumes. Finally, the fact that a
knowledge, skill or competence is characterizedobg or more concepts belonging to the
taxonomy is indicated by a dashed line. It is wadmarking that this type of lines has been
used in order to make more readable the diagranthatoit is immediately understandable
which are the relations that define subsumptioteahs, and which are the relations that link
knowledge, skills and competences to the taxonamyh{s case a dashed line is drawn for
showing the link between an element of a subtaskaanoncept in the taxonomy, or among
knowledge elements, action verbs and context, abéonindicating dependency relations).

The diagram should be interpreted as follows: thevwkedgeCommunication techniques
knowledgeis characterized by the knowledge objesmmunication techniquébat is a type
of selling techniqued.e. another knowledge object. The subsumptitatiom betweerselling
techniguesandcommunication techniquésdicates that if someone has gatanmunication
techniquesknowledge, he or she has alsselling technique&nowledge. Furthermore, the
skill To be able to apply selling techniquissdescribed by the pair of concepigply, an
action verb that specifies the action vextt, and selling techniquesa knowledge object,
while the skill To be able to communicate in English defined by the action verb
communicatea specification of the action verbact, that is applied to thEnglishconcept, a
specification of aforeign language knowledge object. Finally, the competenéuall
responsibility in identifying the customer and heedss characterized byfall responsibility
context, applied to théentify action verb, that is linked toustomerand customer needs
knowledge objects.

I _act\on,verb ——
- [ TS
_— ~—
knowledge )j | assess To_be_able_to_communicate_in_English ¥ \[ react
! —— — ~_ /v’ 7
apply J¢” ( i in_identit_customer_and fore\gn_\anguage‘ A communicate |,
)3 R )
: | / /‘
12 | L [ 3, \ K
Communication_techniques_knowledge [ seling_technigues | [ full_responsibility ¥ 3
¥ ¥
[ communication_techniques | | customer_identification_and_targeting \,}\{ identify | basic_english

- —

A
el v
positive_suggestion = customer_needs {¢--~ customer R\‘;\
_—— - o
\

customer_additional_needs mstomerfcomplamts ‘,{ \ customer_doubts \ \ customer_trends \\ﬂ spec\flcicustomm regular_customer

[ complaint_resolution ) { source_of_the_complaint |

Figure 1. Ontology related to the subtab&:welcome the customer and understand the custemer’
needs and requests

3.3 Definition of Inference Rules and Approachesfor Semantic
Comparison

The hypothesis at the basis of the definition @ itference rules required for the TIPTOE
project is the following: since the common profitas to act as common denominator,
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necessarily it should be a combination of elemérasare present into all the profiles and, as
a consequence, it should be the sum of all the ledye, skills and competences that are
linked to the most used knowledge objects, actenbs or context elements.

The above statement could probably be explained iciearer way by the following
example: let us imagine that four subtasks belandm four profiles are defined by the
following knowledge:cleaning techniques knowledgdeaning means and tools knowledge
cleaning methods knowledgend cleaning methods, means and toadince each profile
contains (at least) a knowledge that is relatethéocleaning activity, this knowledge should
appear also in the common profile. On the contridiry,knowledge, e.g. theroduct lifecycle
knowledgeis mentioned in only one profile, it will not hawbe incorporated into the common
profile.

Moreover, the reasoning that has been describedeatimuld be based on the keywords
linked to the elements belonging to the profileadiggions. In fact, a semantic engine should
be able to understand that the four knowledge eisnmentioned above are linked to the
cleaning concept (then, in the ontology, they Ww#l characterized by tteéeaning knowledge
element).

It is evident that the common profile will then the sum of the most common knowledge,
skill and competence elements. As a consequeneerthine for semantic comparison should
be able to find the most used keywords, recogmizghtich elements they are linked, and then
include these elements into the common profileukhier step towards the achievement of a
more correct result could be the exploitation of thxonomy of terms and subsumption
relations: in this way, by examining the exampleowh in Figure 1, the number of
occurrences ofommunication techniquesustomeycustomer need&nglish apply, identify,
communicateand full responsibility would be 1, while the number of occurrences of the
(parent) elemergelling techniquesvould be 4, since theelling techniquesoncept has been
exploited once, but the (children) elemetwsnmunication techniqugesustomerandcustomer
needshave been used each one once too.

In order to find the best result, four comparistrategies have been developed; all of them
take as input a threshold (that is a minimum nundfetimes a keyword has to be used)
defined by the user, and explore the ontology @eoto identify the most common elements.

The four comparison strategies developed aimple range simple range with mean
aggregate simple rangendaggregate range with mean

The simple rangestrategy is the simplest way of determining whiclowledge, skill and
competence elements will belong to the common lgroBince it calculates a value that
corresponds to the number of times a keyword han bimked to the elements of the
ontology; if this value is higher than the threshdkefined by the user, the strategy includes
the considered knowledge, skill or competence tilocommon profile.

A slightly more complex approach is tlmple range with mearaccording to this
strategy, the value computed by the comparison ¢atich, in order to add the element
belonging to the common profile, must be highenttiee threshold defined by the user) is the
average of the number of occurrences of each kelninked to the knowledge, skill or
competence being considered.

A third approach, which takes into account alsadrighical relations expressed by the
taxonomy, is theaggregate simple rangeccording to this strategy, the tool calculates t
number of times a keyword, and the subsumed cosicépive been used to describe the
elements of the ontology; if this value is highean the threshold specified by the user, the
examined element is added to the common profile.
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A fourth strategy, that is similar to tlsémple range with meaand that allows to consider
also subsumption, is theggregate range with meamccording to this approach, the value
computed by the comparison tool is the mean oftlmaber of occurrences of each keyword
and its children in the taxonomy.

In order to better understand the logic behind fthe different approaches, it could be
useful considering a further example, e.g. repieskeiby theKnowledge of products and
relevant display techniques (i.e. volume displayd an shelf couponingglement: let us
assume that this knowledge is described by the &eysproduct(used 38 times in the profile
descriptions) exposition technique@ised 12 times)yolume displaygused 3 times) andn
shelf couponindgused only in this description). Furthermore, Ustsuppose that thgroduct
and theexpositionelements have several children in the knowledgenmmy, and that the
respectively subsumed classes have been used &ldimd 14 times, respectively.

When the simple range approach is followed, thelrés 38, that is the maximum value of
occurrences of the keywords linked to the knowledge the other hand, the result of the
simple range with mean strategy is 13.5, that ésdlerage of the occurrences of the four
keywords linked to the element.

When subsumption relations are taken into accabatcomputed value increases: in fact,
according to the aggregate range approach, thé redi22, that is the sum of the occurrences
of product (122, that is 38+84)exposition(26, that is 12+14)yolume displayg3) andon
shelf couponindgl) concepts, whereas if the strategy applietiésaggregate range with mean,
the result is 38, that is the average of the vallrwe.

It is worth remarking that the results just expéain(and shown in Table 1) are only an
estimate of how common a knowledge, skill or corapee is; hence, a given value could not
be good or worst a priori, because it has to bepeawad with the other results. As a
consequence, possible ways for identifying the commrofile could be to order the results
from the one that obtained the highest value, éowbrst one, and then select a number of
elements defined by the user (i.e., the numbenofedge, skill and competence elements in
the common profile would be fixed), or — and tlidhe case — to use the threshold expressed
by the user to select only those elements thakaetia score higher than it.

Table 1. Results obtained from the application efédbmparison strategies to tieowledge of products
and relevant display techniques (i.e. volume digpknd on shelf couponinglement

Strategy Result

Simple range 38

Simple range with mean 13.5=(38+12+3+1)/4
Aggregate range 122=(38+84)+(12+14)+3+1

Aggregate range with mear88 =[(38 + 84) + (12 + 14) + 3+ 1]/ 4

3.4 Common Profile Creation

The approaches explained in the previous stage exgnleited for the creation of the common
profile. According to the above discussion, the Wisalge, skill and competence elements
obtaining a specific value become potential compt®f the common profile. However,
since — as in the case of the above example withst#t of knowledge described by the
cleaning techniques concept — it would be redundedrting into the common profile four
elements with the same meaning, we decided thiéetiser choose, among the set of elements
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exploiting the same keywords, the one that couttebeepresent the specific knowledge, skill
or competence.

An example is shown in Figure 2 where, concerning knowledge described by the
knowledge objectleaning techniqueghe user selected as the representative knowlddge
element cleaning methods moreover, among the elements linked ¢ommunication
techniques knowledgthe user selectddhowledge of selling and communication techniques

Finally, for each common profile an EQF level wasnputed as an average of the EQF
values assigned to each knowledge, skill or conmpeteselected as potential components of
the whole profile.

Enowledge
cleaning technicues
[ Cleaning techniques knowledge
[ cleaning means and tools

cleaning methods
[ cleaning methods means and tools

commumnication_technigues

O Communication techniques
[ Communication techniques knowledge

U _Costumer oriented communication verbal and nonwerbal
Enowledge of selling and communication techniques

[ commercially driven conversation techniques for selling additional
products

Figure 2. Selection of the elements that will beglom the common profile

4. EXPERIMENTAL RESULTS

The depicted methodology has been followed for dbmstruction of a common European
profile for each one of the four trade qualificasoconsidered in the study. In particular, for
each profile, eight descriptions of job positionghe labor market field and qualifications in
the educational domain have been collected.

In the following, experimental results concernirfte tShop Assistant profile will be
analyzed. For this job position, the total numbklearning outcomes inserted and organized
in the ontology, together with an EQF level idgetifby the experts, has been 1096 for labor
market and 1095 for the training dimension.

In order to perform a quick analysis of the insgneofile, the wordle tool [14] has been
exploited for the creation of a tag cloud of thenpmsing learning outcomes (Figure 3).
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Figure 3. Tag cloud of the learning outcomes relabethe Shop Assistant profile

Even though this tool allows users to identify afije by giving a quick look to the tag
cloud (since the tag cloud of a managerial job tpws will be a combination of concepts
denoting higher responsibility, while an assistait visual description will be characterized
by more lower-level activities), the size of a wasd only linked to the number of its
occurrences in a sentence, without taking into actalso relations among terms. An
example is shown in Figure 3: in this representatierms likegoods product (product)
characteristicsare not related to each other, while, in realitgyt refer to the same thing (the
produc); as a consequence, the number of occurrencdssofitoup of terms, instead of the
value expressing single occurrences, should beidenesl. Hence, composing concepts have
been organized in a taxonomy, consisting, for thepSAssistant qualification, of around 600
elements.

Figure 4 shows a statistic of the most used coscéptthe description of learning
outcomes belonging to the Shop Assistant job mofil the chart, the occurrence of single
concepts and aggregate concepts (computed by ampalyabsumption relations) is depicted.
An interesting behavior is related to tkelling techniqueconcept. In fact, this knowledge
element is certainly important for a Shop Assistatvever, only few learning outcomes, if
compared to thproductknowledge element, mentioned it. Hence, a strategyting single
occurrences (blue bars) would probably not be tbidentify it as a common element. On the
contrary, when aggregate values are exploitedh®icteation of the European profile (orange
bars), this knowledge acquires more importance,nbgrly becoming as relevant as the
productknowledge.
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Figure 4. Most used concepts in the descriptidearning outcomes characterizing the Shop Assistant
job profile

Having considered all of the above, we could sat,tm general, “simple” approaches
(simple rangeandaggregate rangeperform better with long sentences charactertzgdhe
description of a knowledge and several exampl&s, Knowledge of products and relevant
display techniques (i.e. volume displays and onf gfmiponing) but they provide worst
results with skills and competences defined by mmon verb and an uncommon noun (an
example could be the skiib apply stocktaking proceduresince this element obtains a high
rate, even if the stocktaking procedure knowledge irare concept). On the contrary, a
strategy that computes the average of the occuesepmoduces better results with elements
like the skill above, but risks to provide worssués in case of long sentences.

For what it concerns the exploitation of subsumptielations, if an approach that does not
consider the taxonomysifmple rangeand simple range with meanis pursued, all the
keywords (children and parents) have the same i@apoe but, if the different profiles are
described with a huge variety of terms, incorrexgutts could be achieved; a strategy that
considers also the taxonomgggregate rangeand aggregate range with megarimplicitly
interprets as more important the highest elemefrtsectree (the parents) and, for this, it could
be useful to overcome lexical differences.

Clearly, it is impossible to identify a priori tHeest approach, since the adoption of a
particular strategy would depend on the descripbibthe elements of the ontology: the choice
of the approach to be followed could only be dorposteriori. However, taking into account
the linguistic barriers we encountered during thevipus stages, we identified as best
approaches for creating a common profile dlggregate range with meaand theaggregate
range

Table 2 shows the learning outcomes that shouldnbleded in a common European
profile, identified by means of treggregate rangstrategy. With respect to the EQF level, we
experienced that, when experts had to assign an [E@# to a profile, they first tried to
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identify the level of each learning outcome (bydsing the degree of responsibility and
autonomy, the characteristics of the knowledge elgm etc.), then they determined the
overall level by finding the value occurring the shaHence, we decided to compute the EQF
level of each learning outcome that will appeathie common profile as the average of the
value of learning outcomes described by the sameegis (where, indeed, fractions have to
be interpreted by making reference to the closgsger value). In this view, the EQF level of

the skill To be able to describe clearly the products andrshepecificitiesdenotes that the
majority of the learning outcomes described bydbecepts related to throduct specificities
knowledge and thdescribeaction verb are characterized by an EQF levelketlioe higher),

and only few skills are assigned an EQF level tardgwer).

Table 2. Results of theggregate rangstrategy for the Shop Assistant job profile

Knowledge

EQF _ Skills

EQF Competence

EQF

Costumer oriented 2.00
communication verbal and
nonverbal

ICT knowledge 2.40
Internal procedures knowledge.13
Knowledge of cash register 2.75
operations, invoicing, means of
payment, and VAT refund form
Knowledge of processes for 3.00
providing customer service and
assessing customer needs
Knowledge of products
Knowledge of selling and
communication techniques
Knowledge of store policy and4.00
basic sales legislation

Knowledge of organization an@.00
arrangement of merchandise
Knowledge of differences
between specific

and regular customers

3.00
2.50

2.00

To be able to apply proper  2.40
communication technique
To be able to apply selling
techniques

To be able to communicate in 3.00
English with the customer

To be able to describe clearly 2.90

the products and their

2.50

specificities

To be able to differ customer 2.00
types

To be able to follow internal 2.75
procedures

To be able to handle cash and2.00
other payment means

To be able to identify shop
logistic needs

To be able to understand whicB.42
products are more adequate to
customers s needs

To be able to use and take car@.00
of tools for goods movement in
accordance with the legal
regulations

To be able to use the Internal 2.41
Registration program to

register all products delivered

To be able to work with ICT  3.00
To be able to act on 2.00
guantitative and qualitative
deviations

To be able to apply company 2.00
specific procedures in

receiving and approaching
customers

To be able to keep a customer3.14
oriented attitude react quickly

be proactive take initiatives

2.86

Responsible for an effective 3.00
and appropriate welcoming

for the identification of

customer requests and needs
and for identifying how

many products can that

specific customer buy
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5. CONCLUSION AND FUTURE WORKS

In this paper, a methodology for the comparisonafupational and educational profiles and
for the identification of their common elementspeesented. According to the proposed
approach, once a profile, defined in terms of aofeask and subtasks — that require several
knowledge, skill and competence elements — has &gamessed as a set of knowledge objects,
action verbs and context components (further omgghiinto a taxonomy), then it becomes
possible to perform a semantic analysis and to\ihtth elements appear more frequently in
the profile descriptions. In order to identify thest approach for the definition of a common
profile, four strategies for the comparison ardrds=f.

The proposed approach could also be exploited G@parting the definition of new
syllabi, since it defines guidelines for the conipam of the requirements of the labor world
and the outputs of the education and training domButure works will be addressed to
extend the devised methodology by implementingritlyms exploiting subsumption relations
to identify the differences and the missing elemm@mong profiles.
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