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Rules describe LOM element assembly

o | GREP - a topic map of the curriculum
Rules are topics in our topic maps. Lok X
— - » The Norwegian Education Directorate has created a standardized " 56 Fosampin
L s ! Biologi som vitenskap _— Rul lati - . - . : : : p " 5.5 oy g (s
o— S ules are relatively simple descriptions of how to assemble a particular LOM element representation of the national curriculum as a topic map, called "GREP". " 5 Vardersomme S o s
e Ou st e ; o P v for learning resources that fulfil certain conditions. « NorLOM in supposed to use the GREP ontology for classification of
ormansystam ag * Planlegge og giennome- oG . .
| cocannygg R LS 0G 2 , _ , learning objects
si.mm."“ s s> Y oKk - Rules may be expressed in a query language like Tolog, or may contain more elaborate 5 Ob) : : : L
S Moo : ) :  The content providers in our example use GREP as an important classification
KT pieces of code, that the underlying system is able to evaluate. : : : . :
& notueg" vehicle. Like the other tools for meta tagging, this is an integrated part of the CMS.
oy . As an example, in a straightforward case a rule may be a simple concatenation of « Different content distributors (CMS, portals) will use the same standardized classifi-
eni i Qe . . . N N
x.mm?fj:ff;eﬂ?f,ﬂgf strings from occurrences of the learning resource topic. In a more complex case several cation for retrieval.
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queries would have to be made or other code evaluated.
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P In our implementation, we have preferred simple rules before more complex wherever
KAKURO | Rlere oversiag "“"“rmengdcr_m‘,n s aly G(Ife_.}a! . ° o go °
A e S O possible. Significant rule evaluation order
Mr;m:'nij:ln r k:?:m Hrukturar f enie raim, ster
S ”-"".r:!(‘P-.1-[-\r--§§rh.;ﬁr'|r:e trekk ved enklg 1q. 4 . . . . L. . .
s AoRAT I ot o st npe ot 7 98 500 s e U3 o g . With distributed rules associated to the existing topic maps, the underlying system must
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: ”"‘"‘ne343;?1'5111?;:f.,',”o':,:\-jwm. —— [ e Deferrlng rule evaluation QO a search for.relevant rule; when the time for metgd;ta generapon comes. T.h.|5 is
A Pkl 3001 o kombintory . et implemented with system wide knowledge of the priority of the different conditions
Fully, H,,o::‘;'fmf ¥ syl cr:;:‘;,e fotere og ilustrere enye gy 7 : e . . . . . . . L.
| L7 : ‘ e tetestetar ety o _ A rule may defer its work, indicating that it does not have the relevant information for (association types and role types).
I--l\ v S Vis oppgavesetre . 12 et RO a0t . . . .
Y. 4 — 0L 1 et o0 L ot this learning resource - LOM element. l.e. the rule was not appropriate for this case; the
" : ' - - - . : Typically evaluation order will assure that more specific rules are evaluated before more
query did not return a result. In this way, a rule may contain additional constraints or P
conditions for its evaluation. general rules.

We needed to export learning objects metadata in LOM format for a
large number of learning resources (topics) maintained in our CMS.

The LOM records are used in Learning Management Systems (LMS) Representing conditions for the rules in the topic map Example of general/specific rule
and in portals for educational resources.

\We have chosen to relate the rules to constructs in our topic map. Many of the e-learning web sitgs in question., U.se some.sort of tree-like structure for web
navigation (represented as topics and associations). This allows us to group the relevant
The learning resources span 200 different e-learning web sites and The rules, or rather the conditions that must be met for a rule to be valid, are partly rules in a natural way. The figure shows a simple example for the LOM element

.. . . . . defined by their n-ary associations to the existing topic map, using association types "General/Description”. “Rule 1" represents the general rule.
over 200,000 topics in three different topic maps with different / / 5 P b, PR I g g :

and role types to represent the types of conditions and validity of the rules. . . . S
onto-logies, thus requiring some sort of flexible solution. Our example learning resource is a biography about the physicist Richard Feynman. The

If the structures we are traversing at the time of metadata generation are hierarchical, Feynman biography is associated with a topic ("20th century”) in a tree structure. ‘Rule 2"

resources can be said to “inherit” policies for metadata inference based on the

applies to the LOM element “General/Description” and to topics that are instance of
Why? How? semantics in the topic map. This makes for a convenient way to organize a multitude "Biography” and that are associated with “The physics series” or any of its child nodes.
Our existing metadata was not We suggest placing metadata and infer- of rules using the existing ontology as the organizing principle. Rule 2 being a specialized rule is evaluated with greater priority than the general Rule 1.
modelled with LOM in mind. ence strategies into the topic map to
Manual registration of LOM- . . -
specific metadata (or metadata in * provide precise and specialized LOM : : Rule 1
LOM format) would be prohibitively records based on our existing ontology Query/“code ute
expensive and time consuming. « simplify registration and maintenance of Sci
The relevant data that exists are metadata . ‘ clence
not necessarily in proper LOM . ficmtalte flexible models for describing history ’
the rules
format « allow reuse of inference rules ‘ @ Query/“code” ‘ Rule 2 ‘ L OM: Description
We should be able to infer most of  provide mapping and inference of meta-
the necessary metadata from our data in a predictable and understand- ‘ ‘ Biographies
existing ontology. able fashion
.  minimize manual efforts ‘ ‘
The rules of inference should be ’
part of the topic map. Should be Our case forimplementing this was export ) : :
easy to understand and maintain. of metadata for LOM (NorLOM), but the ‘ ‘ The physics series Article
method is also usable for export of meta-
data in other forms. ‘

Author
‘ 20. century ‘ Biography
Reuse of data and semantic relationships
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In addition we must allow metadata not only to be assigned to learning objects, but
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also to more structural elements in the topic map. / Feynmann
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Description:
Since all learning objects are topics in our CMS and are associated to existing Gjennom fysikerserien ‘
structures in some way, we can make use of these relationships to fardu ... ‘

« infer facts about learning resources which can be used to generate metadata
« organize the rules of metadata inference for easy maintenance

« provide simple “inheritance” of rules and values in hierarchical relationships

-

FYSIK:K ll 0G 2
Several types of structures are meaningful in this regard:

« Topic type (instance-of), which is part of a type hierarchy. May imply type of Language Description:
learning object

« Structures related to web publishing: Navigation, by-lines, dates, sizes etc av de mest innflytelsesrike
 Structures from the textbook: Parts, chapters, sub chapters. May imply fysikerne

educational dependencies and will group together similar learning objects.
« Shared ontologies like the Norwegian national curriculum (GREP).

« Organizational structures. E.g. department may imply subject, author, copyright
information.

« Domain-based taxonomies and vocabularies.
« Site-specific grouping mechanisms
« Language, contributing organizations, persons, etc.

Richard Feynman er en

LOM - Learning Object

LOMv1.0 schema
L Metadata .
Other types of existing metadata . —
- B . ificati
« IEEE 1484.12.1 - 2002 Standard for Resource o1 o[ 7 Relation = _ Ao
. - . - - : . Description[0..*] : Langstring Kind[0..1] : State 0.* Purpose0..1]: State
Besides associations and type hierarchies, the topic map contains textual data in Learning Object Metadata T PSTON 1) tanifg
names and occurrences that may be transformed and used in generation of LOM « Usually encoded in XML (IEEE A Ctateriiig T:;;npam Ny —
metadata. 1484.12.3), though IEEE 1484.12 4 Loserpton0. 1] Langsting Sourcel0 T Tangsving [® 9011 : CharacierSting
’ B ’ ’ it Entry[0..1] : Langstring
: : : : : : describes representation in RDF.

Most metadata available in the CMS are not immediately compatible with the Defines the Etructure I 0.1 0.1 [ 0.1 0.1 0. | 0.1 |

° * . : .
requirements of the LOM standard. The required transformations might be simple . : . : 10eharl i A:Technical i SRiahts

. . : L Instance Used 1{0) deSCﬂ be lea min g Title[0..1] : Langstring Version[0..1] : Langstring Format[0..*] : CharacterString Interactivity Type[0..1] : State Cost[0..1] : State
format’[”‘]g Opera’uons or Comp[ex tranSfOfmaUOHS CO|‘|’]b||‘]||’]g da’[a from Se\/era[ ) ) i Language(0.."] : CharacterString Status[0..1] : State Size[0..1] : CharacterString LearningResourceType[0.."] : State Copyright and oth. restrictions[0..1] : State
ObJeCtS and |S defmed by data elements Description[0..”] : Langstring ’ Location[0.."] : CharacterString InteractivityLevel[0..1] : Enumerated Description[0..1] : Langstring
sources (| e par’[s Of the topic map) ! Keyword[0..*] : Langstring InstallationRemarks[0..*] : Langstring SemanticDensity[0..1] : Enumerated
o ’ their da’[a type their Vaer Space and a Coverage[0.."] : Langstring OtherPlatformRequirements[0..*] : Langstring IntendedEndUserRole[0.."] : State
. ! ' Structure[1] : State Duration[0..1] : Duration Context[0.."] : State
g|era c Ty Ofl?lements. fl UK LOM Aggregation Level[1] : Enumerated T Bﬁ:ﬁ@ﬁfi??ggi[gﬁl.gr:[:é‘gsmng
« Several application profiles: 3.Meta-Motadata 0.. TypicalLearingTime[0..1] : Duration
- " Description[0..*] : Langstring
LOM elements treatEd Separately COfe, CanCore’ NO[’LOM etc. MetadataSchema0..1] : CharacterString R ulmmert Language(0..*] : CharacterString
L . . e Our LOM-export module generates 0.0 T

To simplify our data model and implementation, we treat each LOM element (e.g. P . 5 L . . o 0 0.* 0?
" .. " . NOrLOM; d NOfW@g@n appllcatlon prOﬂle. 0. Identifier _ Contribute OrComposite
General/Description”) separately. The LOM elements are each represented with a Gataiogio 1] Langeting Roielo 1] Swie _ T T St
topic in our topic maps, with the structure of the complete LOM record represented e Ry I sl hj?ﬂ;[?r;:f]e:rssi;a;[eo..ﬂ:CharacterStrirlg
by associations (which can be used to assemble a complete LOM record for a o oD ) - Thamee g

learning resource).
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