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Abstract

Competence-based approaches in the field of
formal or non-formal education and training are
becoming more common and appear to offer the
opportunity to devel op programmes that meet needs of
learners, trainers and potential employers. To support
the provison of competence-based learning services,
it is necessary to maintain a record of an individual’s
competences in a persistent and standard way. In this
paper, we investigate the problem of defining a
common metadata model for the description of
competencies based on the application of the current
state-of-the-art ~ specification (namely, the IMS
RDCEOQ) in describing competencies, in a real case
study, that is, the EuroPass Language Passport. To
this end, we identify four open issues on the
description capabilities of the IMS RDCEO
specification, and propose possible extensions to its
information model, demonstrating their application in
practice.

1. Introduction

Competence-based approaches in the field of
forma or non-formal education and training are
becoming more common and appear to offer the
opportunity to develop programmes that meet needs of
learners, trainers and potential employers [1, 2, 3, 4
and 5]. Competence is defined as the integrated
application of knowledge, skills, values, experience,
contacts, external knowledge resources and tools to
solve a problem, to perform an activity, or to handle a
situation [6, 7]. In order to provide competence-based

learning services, it is necessary to maintain a record
of an individua’s competences in a persistent and
standard way [8, 9], so as to ensure that learners can
find learning activities that fit and improve their
acquired competences. Therefore, a common agreed
mode for describing competenciesisrequired [10].

In this paper, we investigate the problem of
defining a common metadata model for the description
of competencies based on the application of the
current state-of-the-art specification (namely, the IMS
RDCEO [11]) in describing competencies, in a red
case study, that is, the EuroPass Language Passport.
To this end, we identify four open issues on the
description  capabilities of the IMS RDCEO
specification, and propose possible extensions to its
information model. The paper is structured as follows:
First, we present and discuss the current state-of-the-
art specifications for describing competencies,
identifying open issues related with their expression
capacity. In Section 3, we present our proposed
approach and demonstrate its use in areal case study,
namely, the EuroPass Language Passport. Finally, we
discuss our findings and the conclusions that can be
offered.

2. Description mode for competencies

In order to support and use effectivey the link
between competence and education, there is need to
provide reusabl e definitions of competences, acrossthe
different systems [10]. Description modds for
competences, such as the IEEE Reusable Competency
Definition (IEEE RCD) [12] and the IMS Reusable
Definition of Competency or Educational Objective
(IMS RDCEO) [11] specification, are coming to
provide a solution to this problem.
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The IMS RDCEO gpecification defines an
information model for describing, referencing, and
exchanging definitions of competencies, primarily in
the context of online and distributed learning. This
specification, aims to provide the means for formally
representing the key characteristics of a competency,
independently from its use in a particular context.
Hence, it aims to guarantee interoperability among e-
training systems that deal with competency
information, by alowing them to refer to common
definitions with commonly recognized values. On the
other hand, the IEEE RCD specification describes a
Competency Definition as used in a Learning
Management System or referenced in a Competency
Profile, by making direct reference of the IMS
RDCEO specification.

Based on the description capacity of the IMS
RDCEO specification, we have identified the
following open issues:

a. How to represent the level of a competency? The
IMS-RDCEO specification supports  the
representation of a competency leve, within the
‘title’ dement. The information stored within this
edement is in a narrative format, thus, it is not
machine undersgtandable and limits the scope of
interoperability among different systems.

b. How to represent the grading scale of a
competency? The IMS-RDCEO specification does
not provide a way to represent the “grading scale”
of a competency, thus, provides limited support for
the assessment of complex competencies.

c. How to represent the success threshold of a
competency? The IMS-RDCEO specification does
not support the definition of a “success threshold”
for a competency. Therefore, a learning system
cannot interpret the existence of a competence.

d. How to describe complex competencies in an
interoperable way? The IMS-RDCEO already
supports the definition of complex competencies
(that is, any competency consisting of other —
simple or complex — competencies) through the use
of ‘metadata/relation’ dement. However, it does
not provide a way to represent the weighting factor
of sub-competencies when assessing a complex one,
thus, provides limited support for the assessment of
complex competencies.

3. The case ctudy of EuroPass Language
Passport

The Europass Language Passport, a European
common model for language competencies, was

developed by the Council of Europe as part of the
European Language Portfolio [13]. It supports the
definition of individuals' language skills on a six-level
scale and it was designed to enhance the motivation of
individuals to improve their ability of communicating
in different languages.

The EuroPass Language Passport defines a
competence ontology consising of 5 simple
competencies and 3 complex competencies. Each of
these competencies is associated (directly or
indirectly) with alist of language topics (see Fig. 1).

e

Figure 1: Partial view of competence ontology used
in euroPass language passport

In this paper, we use the Europass Language
Passport as an example of the open issues recognized
in previous section. For each open issue, we provide
an example of the exising support that the IMS
RDCEO specification offers, we present our extension
proposal and demongtrate its usein practice.

3.1 How to represent the level of a competency?

The Europass Language Passport defines common
reference levels for the description of language
proficiency levels based on a six level scale retrieved
from the Common European Framework of Reference
for Languages [14]. These levelsare: level A1 and A2
for basic users, level B1 and B2 for independent users
and level C1 and C2 for proficient users. The below
example illustrates the use of IMS RDCEO
specification in expressing Al Level of the Reading
Language Skill.

<title>

<langstring xnl:|ang="en">European Al Readi ng
Language Skill </langstring>
</title>
<descri ption>

<langstring xnl:|lang="en">Can understand famliar
nanmes, words and very sinple sentences, for exanple on
notices and posters or in catal ogues</|angstring>




</ descripti on>

As it is shown, the IMS RDCEO specification
allows the description of the proficiency leve via the
‘titte’  dement, which does not discriminate the
narrative description of the name from the level of the
described competency. A possble solution to this
problem is the addition of two new e ements, namely,
the ‘level’ and the ‘value¢ eement, under the
‘description” edement of the IMS RDCEO
specification. The “description/level” eement aims to
provide the space for describing the level of the
competency and the “description/valug’ element aims
to provide the space for the narrative description of the
competency. The proposed new elements are depicted
in Table 1.

Table 1: Representing the level of a competency

reference competence levels, to support the assessment
of each language proficiency level. This scae is
numeric taking values from 1 to 10. The below
example illustrates the use of IMS RDCEO
specification in describing A2 Spoken Production
Language Skill.

As we can see bdow, the IMS RDCEO
specification does not alow the definition of the

grading scale of a competency.

<title>

<l angstring xnl:|ang="en">Eur opean A2 Spoken Production
Language Skill </langstring>
</title>
<description>

<l angstring xnl:|ang="en">Can use a series of phrases
and sentences to describe in sinple terms ny fam ly and
other people, living conditions, my educational background
and ny present or nost recent job</|angstring>
</descri pti on>

No Name Explanation Reqd Mult \S/:;(‘;: Datatype Notes
Description of the
.- Competency or
3 Description Educationdl (¢} Single
Objective
Example:
" “Proficiency in
The actual (L;"gls;('"g written and
Description of the ermitted spoken English
31 Value Competency or [e] Single* S1aximum and use of
Educational 2000 English for
Objective characters) meaningful
oral or written
expression.”
The proficiency I(;nzlsgng
level of the N "
3.2 Level Competency or [e] Single* permitted Example: “Al
: maximum Level”
Educational 2000
Objective
characters)

Following the proposed extensions the above
mentioned example of expressing Al Leve of the
Reading Language Skill takes the following form:

<title>
<l angstring xni:|ang="en">European Readi ng Language
Skill</langstring>
</title>
<descri ption>
<val ue>
<langstring xm :|lang="en">Can understand famliar
nanes, words and very sinple sentences, for exanple on
notices and posters or in catal ogues</langstring>
</ val ue>
<l evel >
<langstring xm :lang="en">Al Level </|angstring>
</l evel >
</ descripti on>

3.2 How to represent the grading scale of a
competency?

The Europass Language Passport also defines
grading scales for the above mentioned common

A possible solution to this problem is the addition
of a new element, namely, the ‘scae’ eement, under
the ‘description’ dement of the IMS RDCEO
specification. This new element consists of two sub-
eements, namey, the ‘minvdue’ sub-dement that
represents the minimum value of the scale and the
‘maxvalue sub-element that represents the maximum
value of the scae The proposed new elements are
depicted in Table 2.

Table 2: Representing the grading scale of a
competency

q Vi
No Name Explanation Reqd Mult Spalalrj;z Datatype Notes
Description of the
.- Competency or
3 Description Educationdl (¢} Single
Objective
Example:
The actual Lengaiing PO 0
Description of the (?ni"ltz; spoken English
31 Vaue Competency or [e] Single * permi and use of
" maximum .
Educational 2000 English for
Objective characters) meaningful oral
™ or written
The proficiency I(S?zlséng
level of the . .
3.2 Level Competency or [e] Single * pern_mt(ed Exaj!ale AL
Educationdl maximum: Level
Objective 2000
Thegrading scale
of the
33 Scale Competency's [e] Single
level
#PCDATA
N The minimum Integer in wan
331 | Minvalue value of the scale [e] Single therange 1 Example: “ 1’
to 100
#PCDATA
The maximum Integer in “10"
3.3.2 | Maxvalue value of the scale [e] Single therange 1 Example: “ 10
to 100

Following the proposed extensions the above
mentioned example of expressing A2 Spoken
Production Language Skill takes the following form
for the scale taking values from 1 to 10:

<title>
<l angstring xnl:|ang="en">Eur opean Spoken Production




Language Skill </l angstring>
</title>
<descri ption>
<val ue>
<langstring xm :lang="en">Can use a series of
phrases and sentences to describe in sinple terns ny famly

and ot her people, living conditions, ny educational
background and ny present or nost recent job</l|angstring>
</val ue>
<l evel >
<langstring xm :lang="en">A2 Level </|angstring>
</l evel >
<scal e>

<m nval ue>1</ m nval ue>
<maxval ue>10</ maxval ue>
</ scal e>
</ descripti on>

3.3 How to represent the success threshold of a
competency?

Asit was dready mentioned, the Europass Language
Passport defines a grading scde from 1 to 10 for each
language proficiency level recognized. Additiondly, the
Europass Language Passport defines for each language
proficiency level athreshold on this scae that indicates
the existence of the relevant competency. Thisthreshold
has been defined equa to 3. Again the IMS RDCEO
specification does not alow the definition of the
success threshold of a competency (see also previous
example).

A possible solution to this problem is the addition
of a new element, namely, the ‘threshold’ element,
under the ‘description’ dement of the IMS RDCEO
specification. The proposed new elements are depicted
in Table 3.

Table 3: Representing the success threshold of a
competency

Skill with scale taking values from 1 to 10 and
threshold defined equal to 3.

<title>
<l angstring xnl:|ang="en">European Witing Language
Skill </l angstring>

</title>
<description>
<val ue>
<l angstring xnl:lang="en">Can wite a short, sinple
postcard, for exanple sending holiday greetings. Can fill in

forms with personal details, for exanple entering ny nane,
nationality and address on a hotel registration
forme/ |l angstring>
</ val ue>
<l evel >
<l angstring xm :|l ang="en">Al Level </| angstring>
</level >
<scal e>
<m nval ue>1</ m nval ue>
<mexval ue>10</ maxval ue>
</ scal e>
<t hr eshol d>3</ t hr eshol d>
</descri pti on>

q Vi
No Name Explanation Reqd Mult Spalalrj;z Datatype Notes
Description of the
.- Competency or
3 Description Educationdl [e] Single
Objective
Example:
The actual Lengaiing  FIETENEY 0
Description of the (?ni‘iltz; spoken English
31 | vaue Competency or o | single* perm and use of
" maximum .
Educational English for
P 2000 "
Objective characters) meaningful oral
or written
The proficiency I(S?zlséng
level of the permitted Example: “Al
32 Level Competency or o Single* maimum: Level”
Educational 2000
Objective
The grading scale
of the
33 Scale Competency's [e] Single
level
#PCDATA
N The minimum Integer in wan
331 | Minvaue value of the scale [e] Single the range 1 Example: “1'
to 100
#PCDATA
The maximum Integer in w0
3.3.2 | Maxvalue value of the scale [e] Single the range 1 Example: “10
to 100
#PCDATA
Thevalueof the Integer in -
3.3.3 | Threshold sale [e] Single therange 1 Example: “5'
to 100

Following the proposed extensions, we provide
below an example of expressing A1 Writing Language

3.4 How to describe complex competencies in an
inter oper able way?

The IMS-RDCEOQ aready supports the definition of
complex competencies through the use of
‘Metadata/Relation’ element. However, it does not
provide a way to represent the weighting factor of sub-
competencies when assessing a complex one. A
possible solution to this problem is the addition of a
new dement, namely, the ‘weight’ element, under the
‘Metadata/Relation/Kind’  sub-element of the IMS
RDCEO specification. This dement represents the
weighting factor (importance) of a specific
competency when it is aggregated within a more
complex one. The proposed extension is depicted in
Table 4.

Table 4: Describing complex competencies
No | Name Explanation | Reqd | Mult Value Space | Datatype Notes
. Theinformation SeeBest
Additiona contained inthis | Smallest Practice
. embedded A "
{Additiona Metadata o Multiple sectionis permitted document
Metadta} | g e UIPIe | Gefined bythe | maximum  guidance for
ribing thi IMSMetadata | 10 Metadata
RDCEO PP
specification. records
This category
definesthe
relationship ;‘;ﬂi ’
7 Relation between this (¢} Multiple maximum:
Competency 100 items
and the “ Child"
Competencies, if
any
Nature of the
relationship
. between this Consists Of Vocabulary
71 Kind Competency [e] Single |s Part Of
and the “ Child"
Competencies
The #PCDATA
. importance of Float in Example:
72| Wweght | e chilg O | Single therange0 "0,7"
C tol

The below example illustrates the use of IMS
RDCEO specification in describing “Understanding”
competence as a synthesis of “Listening” and



“Reading” competencies (see aso Figure 1). In this
example, the importance of listening skill is defined
equal to 0.4 in ascale from 0 to 1 and the importance
of reading skill is defined egua to 0.6 in the same
scale.

<title>

<l angstring xm :| ang="en">European Under st andi ng Language
Skills</langstring>
</title>
<descri ption>

<langstring xm:lang="en">......ccccccorrieiririnininns </l angstring>
</ descripti on>
<definition>

<nmodel >htt p://cul ture2.coe.int/portfolio/docunents/ 052180

3136t xt . pdf </ nodel >
<statenent statenmentid="1" statenmentnanme="Content Area">
<st at enent t ext >
<l angstring xnl:|ang="en">Language
Skills</langstring>
</ stat enent t ext >
</ st at enent >
</ definition>
<met adat a>
<rdceoschenma>l M5 RDCEO</ r dceoschena>
<rdceoschenaver si on>1. 0</ rdceoschemaver si on>
<l o>
<rel ation>
<ki nd>
<sour ce>LOM v1. 0</ sour ce>
<val ue>Consi sts of </ val ue>
</ ki nd>
<wei ght >0, 4</ wei ght >
<r esour ce>
<i dentifier>
<cat al og>URL</ cat al og>
<ENET Y.t ciiiiee e </entry>
</identifier>
<descri pti on>
<langstring xni:|ang="en">European
Li steni ng Language Skill </Iangstring>
</ descri ption>
</ resource>
</rel ation>
<rel ation>
<ki nd>
<sour ce>LOM v1. 0</ sour ce>
<val ue>Consi sts of </ val ue>
</ ki nd>
<wei ght >0, 6</ wei ght >
<r esour ce>
<i dentifier>
<cat al og>URL</ cat al og>
<ENET Y.t ciiiiee e </entry>
</identifier>
<descri pti on>
<langstring xni:|ang="en">European
Readi ng Language Skill </langstring>
</ descri ption>
</ resource>
</rel ation>

4. Conclusons and future work

In this paper, we invedtigate the problem of
defining a common metadata mode for the description
of competencies based on the application of the
current state-of-the-art specification (namely, the IMS
RDCEO) in describing competencies, in a rea case
study, that is, the EuroPass Language Passport. To this
end, we identify four open issues on the description
capabilities of the IMS RDCEO specification, and
propose possible extensions to its information model,
demonstrating their application in practice.

Future work, includes the application of the
proposed extensions of the IMS RCDEO specification
in the description of other competence models (i.e. the
EuroPass Curriculum Vitag), so as to verify the
generality of the proposed extensions. Additionally, in
our future work we will investigate how other models
than competence models (i.e. human resources
description models) could contribute towards defining
a common metadata model for competencies.
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