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Abstract:

This paper presents the current state of an expatimtended to use the CIDOC CRM as a knowledge
representation language. STEM freshers freely @atsgroups of 2 to 4 members and choose a theme;
groups have to model, structure, write and preaestbry within a web-hosted semantic wiki. The main
part of the CIDOC CRM is used as an ontologicakaghere students are hanging up classes and
properties of the domain related to the story. iyygothesis is made that once the entry ticket kas b
paid, the CRM guides the end-user in a fairly redtavanner for reading - and writing - the storieT
intermediary assessment of the wikis allowed wietect confusion between immaterial work and
(physical) realisation of the work; and difficulty having event-centred modelling. Final assessment
results are satisfactory but may be improved. Sgroaps did not acquire modelling abilities - altgbu
this is a central issue in a semantic web courssuls also indicate that the scope of the course
(semantic web) is somewhat too ambitious. This B&pee was performed in order to attract studemts t
computer science studies but it did not producesitpected results. It did however succeed in angusi
student interest, and it may contribute to theatissation of ontologies and to making CIDOC CRM
widespread.
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Introduction

This paper presents the current state of an expatimtended to use the CIDOC CRM
as a knowledge representation language inside argemviki. The wiki is the
infrastructure supporting the collaborative editofg story (a book, movie, TV serial,
biography, video game, etc.). This experiment rfgpmed within a Semantic Web
course for STEM (Science, Technology, Engineeramg, Mathematics) freshers. This
course is classically composed of lectures and Ebwugh the main assessment is
based on a piece of collaborative homework —moait@nd assisted by the author on a
weekly basis. Students freely form groups of 2 toelnbers and choose a theme;
groups have to model, structure, write and preaesdry within a web-hosted semantic
wiki. Expected readers are the students themsedweistheir social network.

The CIDOC CRM is used as an ontological core wisardents are hanging up classes
and properties of the domain related to the stargddition to challenges related to
team work and collaborative editing, difficultiesse as a result of the rigorousness
necessary in structuring and producing knowledde. Aypothesis is made that the
CIDOC CRM is providing a stable and extensible §iaaind that, once the entry ticket
has been paid, the CRM guides the end-user irflg feitural manner for both writing
and reading of the story.

Due to the widespread use of Wikipedia and the @oemce software MediaWiki, the
initial shape of the website is designed by stuglasta set of articles linked together
with the use of categories as a means to classityes according to certain criteria.
The main extension provided by a semantic wiki saglsemantic MediaWiki (SMW)

is the notion of typed links, which enable usergeaerate structured information with
a well-defined semantics. This second step mowekests towards a ‘Web 2.0’ site.
Most elements of a semantic wiki are representedsemantic web language such as
RDF in a straight-forward manner, using an obvimapping: normal article pages
correspond to individuals, categories corresporaasses, and typed links correspond
to properties. Thus, the meaning contained in ¢h@fkwiki pages is composed of text
in natural language (informal part) and of semaatinotations (formal part). Search is
no longer limited to matching keywords against vakicles, but can be expressed in a
structured manner, yielding precise answers.

This paper reports on two years of experimentat@ttion 2 states the technical
background and section 3, our work hypothesesidedtpresents what we expect of
semantic wiki, the CIDOC CRM and its implementatwith a semantic wiki. Section

5 depicts objectives and contents of the coursetid®eé reports on wikis assessment,
and attempts to interpret quantitative and qualgatesults in order to identify the
failures of the course and plan possible improvemen

Background

This section introduces semantic web technologesantic wikis, and ontologies that
make main technical ingredients of this experiment.
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Semantic web technologies

The W3C consortium introduces the Semantic Web:Withaddition to the classic
‘Web of documents’ W3C is helping to build a teclugyy stack to support a ‘Web of
data,’ the sort of data you find in databases. Ulhmate goal of the Web of data is to
enable computers to do more useful work and toldpweystems that can support
trusted interactions over the network (W3C, 2018)first step towards the Semantic
Web is to associate metadata to content (callexiires in the W3C terminology).

The (Semantic) Web infrastructure relies primaaityits ability to identify and localize
resources. It is accomplished through the use dsWBniform Resource Identifier). A
URI lets a user attribute a unique identifier t@set of) resource(s), initially located on
the Web (URL, Uniform Resource Locator) but noweexted to ‘things’ that are not
on the Web, such as documents, persons ... All WBQukages are rooted from the
notion of URI and are also capable of expressiaheathange in an XML syntax.
Once resources and other ‘things’ (some authotsheah non-information resources)
are identified, the Resource Description FramewWBiRF) and RDF Schema (RDFS)
provide users with a better representation andoggtion of metadata. RDF models
metadata as 3-tuples (triples) which assert thasaurce (identified by its URI) has a
property (identified by a URI) which has a valuenfied either by URI, or given
literally. For instance the bodkhe Hobbit, or There and Back Agadentified by its
iIsbn978-0618002214as the propertgic:creator (identified in the Dublin Core
schema) which has the valdehn Ronald Reuel TolkieAlthough RDF triples may
use a syntactic representation in XML, the dataeh@dclosed to semantic network
rather than tree- oriented. RDFS adds classesrapeies to RDF. RDF and RDFS
are property-centred and are not a kind of enétgtronship model. Properties (and
sub-properties) shall be seen as a function evidpttanstrained from a domain
(rdfs:domain, the set of all permitted inputs ts flanction) towards its image or range
(rdfs:range, the set of all resulting outputs). B¥e¢hemas (themselves identified by
URIs) can be associated with an application donsaioh as the Dublin Core for
metadata management or Calendar for meetings. [giatteynaud, & Charlet, 2002)
sum up W3C technologies: ‘XML can be seen as théasyic transport layer, RDF as a
basic relational language. RDFS provides primitiicegepresenting structures or
ontological constructs’.

The next step will be the use of ontologies. Orggldenotes a certain level of
consensus and shared meaning that is essentha &xploitation of knowledge and
resources within a domain. The W3C proposition, Oi@htology Web Language)
built on RDFS, yields descriptive logic with XML stax. Class definitions are much
more complex with the use of logical connectorgefisection, union, disjoint, etc.).
Properties can be defined as symmetrical, tramsgrwith the existence of inverse
properties. These descriptions can be used bysameato infer new knowledge based,
for instance, on the subsumption of concepts.

The observation (Laublet, Reynaud, & Charlet, 2Gf#2)vo complementary visions
for the Semantic Web still seems topical. The fiostd emphasizes the use of complex
tools relying on formal semantics and powerful iefece mechanisms, with a high cost
associated with the building and maintenance ofWtedge. The second way placed
more emphasis on semi-formal representations,nglyiainly on the user for
operational exploitation. Our approach is resojutélthe second type, and privileges
the implementation of a disciplined editing procestber than the use of a
sophisticated tool.
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Semantic wikis

Wiki (quick in Hawaiian) was defined in 1995 by itwentor, Ward Cunningham, as
‘the simplest online database that could possildykw In a wiki, users write simple
text following a small number of conventions. Tlystem creates the HTML files and
the necessary links automatically, so it is exceaily easy for anybody to edit Web
pages (Louridas, 2006). A powerful mechanism presidomprehensive versioning
and change control for their content. The wiki kealp changes in a history file and
everybody can check what has changed, who chahgelden, and eventually can
revert to earlier versions of wiki pages (Lourid2806).

Semantic wikis let users add semantic informatmthe pages. Semantic MediaWiki
(http://semantic-mediawiki.org), a free semantic extension for the free wiki eagin
MediaWiki (http://mwww.mediawiki.org), lets users add properties to pages and define
typed links between pages. For instance, the BdakHobbit, or There and Back
Again better known by its abbreviated til&e Hobbit was published 081 September
1937and this value can be associatedite Hobbitwith the attribute
dc:datePublishedThe Hobbitis also linked with the page related to its autid®.R.
Tolkienand this link can be typed with the propeattycreator. Each time a page is
updated, the wiki [re]generates RDF triples wita fage URI (e.dl'he Hobbitpage)

as subject, attribute (e.g. dtatePublishefor typed link (e.gdc:creato) as

properties, literal (e.®21 September 1930r URI (e.gJ.R.R. Tolkiepage) as values.
Semantic Web annotations go beyond familiar texanalotations and are intended
primarily for use by document creators. Annotatiequires a disciplined editing
process that can be supported through the usenpiages. MediaWiki templates have
immense value for normalizing and simplifying despin any wiki (once users
understand the template syntax in general andcpéat). Semantic templates are a
method of including the semantic annotations throMigdiaWiki templates. Users
specify annotations without learning any new synéonotations are used consistently,
I.e. users do not have to look for the right préipsror categories when editing a page
(ontoprise, 2009).

Semantic search allows users to write simple (argex) queries (e.dgook
dc:datePublished between 1930 and 1)%8&d retrieve precise answers. Searches can
use taxonomies, based on the categories of the Sg&knantic MediaWiki provides a
simple browsing interface that displays all the aetit properties of a page, as well as
all the semantic links pointing to that page. Bglkihg on these links, the user can
browse to another article. This provides users wikind of navigation through
semantic properties.

Ontologies

(Uren, et al., 2006) believe that Semantic Webrietdgy matters for knowledge
management (KM) because KM often centres on doctsvaerd the business processes
that build on them. The Semantic Web proposes atingtdocument content using
semantic information from domain ontologies. (Urehal., 2006) state that semantic
annotation formally identifies concepts and relasibetween concepts in documents -
which is, in our opinion, one of the shortest uistimdable definitions of ontology.
Despite the fact that ontologies differ fundamedptitbm conceptual models employed
in databases, introducing ontologies to end usamsuich easier through an entity-
relationship approach. Moreover, MediaWiki (andifédia) popularized the
presentation (and the editing) of individuals (@ dpook, an actor ...) through templates
that are perceived (at least informally) as a cphed model of individuals.
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Ontologies are related to an application domaintardexperiment presented in this
paper is about storytelling, hence related to es;g@ople, things, place, time ...

Work hypotheses

This experiment has been conducted in a bid toresghthe opinion that STEM
freshers may have about computing in order tocttheem towards computer science
studies. We reduced the ‘universe of possible’ pgrating few choices that are
presented in this section.

Team work

Team work is a technique often cited as a meanstaihing students by creating
programmes to keep them interested in computenseiDoerschuk, Liu, & Mann,
2008). In an effort to combat the high drop-oueratt first-year students in computing
disciplines, the department of Computer SciendBimois has instituted several
programs designed to foster a sense of communibngrireshers, undergraduates,
graduates, professors, and staff (Talton, Peteksamjn, Israel, & Al-Muhtadi, 2006).
Increasing participation of women and minoritiealso a concern for Computer
Science departments. In particular, there are féaNb disciplines other than
Computer Science in which women are worse repredeiihe content of the
computing curriculum, especially introductory casgsis believed to contribute to the
under-representation of women in IT. The Nationaht@e for Women & Information
Technology (NCWIT) suggests that women are moexr@sted in using computing as a
tool for accomplishing a goal than they are inwlmekings of the machine (NCWIT,
2007). The first hypothesis we made is that a (sig)aviki is an environment that is
both easy-to-use and suitable for collaborativekwand more attractive than
programming or database courses.

Semantic web (Web 2.0) environments

The Semantic Web (Berners-Lee, Handler, & Las2il®1) relies on rich metadata,
also called semantic annotations, offering exp$ieitnantic descriptions of Web
resources and built on domain ontologies. A ‘semnamtb application’ is any software
application that depends on Semantic Web techndlmgys execution. Today end-
users are familiar with semantic web applicatiomd this domain was considered a
good starting point to awaken their interest. Wit{social) semantic Web
environments, beginners mimic experimented usefgwour and habits in order to
learn good practices. We supposed that first sStegsowledge Management should
be guided by mimicking working usages and perforimeslfamiliar environment.
Widespread use of Wikipedia and free diffusion cfdib\Wiki seems to us to provide a
good starting point. Semantic MediaWiki (SMW) powéne MediaWiki sites with the
ability to create semantic annotations. Then weoshdMediaWiki + SMW as the
environment, thus providing as much familiaritypassible to end-users.

Ontologies

One of the main concerns of semantic web applicamal-users is information
retrieval (IR). According to (Corby, Dieng-Kuntz, Baron-Zucker, 2004), IR (on the

CIDOC 2010 Ribaud 5



Semantic Web) can be addressed according to tiffeeedt points of view: developers
of ontologies focusing on the representation of dionknowledge, annotators of (web)
resources creating semantic annotations basedtologies, and end-users asking
ontology-based queries for searching (web) ressuideese three aspects are also
relevant for our storytellers and emphasize the& rieedomain ontology for
storytellers. Among available high-level ontologsegh as OpenCyc
(http://mww.opencyc.org/) and WordNethttp://wordnet.princeton.edu/), we selected
the CIDOC CRM (Conceptual Reference Model) promdigthe ICOM CIDOC
(Comité International pour la DOCumentation). Hypothesis is made that the
CIDOC CRM is providing a stable and extensible togwal core; and that, once the
entry ticket has been paid, the CRM guides theus®a-in a quite natural manner for
writing - and reading - the story. The CIDOC CRB&klbeen published as the ISO
standard 21127:2006 (ISO, 2006).

Summary

Summing up the choices we made (and benefits eagheate can say that - 1 - we
selected a semantic wiki from among a range of Kadge Management Systems
(Maedche, Motik, Stojanovic, Studer, & Volz, 2003painly for its ease of learning
and use. Then, - 2 - we picked up MediaWiki and@&santic extension SMW,
Semantic MediaWiki (Krotzsch, Vrandecic, Volkel, Iléa, & Studer, 2007), mainly
because the familiarity due to the widespread @i$®ikipedia and the quantity of
systems using MediaWiki (and SMW); Finally - 3-m@ng suitable ontologies, we
chose the CIDOC CRM (Crofts, Doerr, Gill, Stead$S&ff, 2010), mainly for its broad
scope, free diffusion and associated resourcesasidbcumentation and presentation.
We apologize for the fact that none of these clsoiaes been dictated by
epistemological reasons; we have preferred to stitke ‘Keep It Simple’ principle,
which obviously does reduce the scientific scopthisf paper.

Semantic wikis and CIDOC CRM

From wikis to semantic wikis

A wiki is basically a set of pages interconnectethnks. Neither the page content
nor the links have a formally-defined meaning, thetre is an underlying semantic to
the statements syntax used in MediaWiki pages.cedpein such a site as Wikipedia.
One of the main indications is given accordinge ¢tategories a page belongs to.
Thus, a domain-familiar user is expecting to fiothe values related to properties that
may be used for these categories. In a semanti¢ tivdse values (and the properties
that the values are instantiating) are formallyraed by the end-user, parsed when the
page is published, processed and stored as RDéstrgnd retrieved during semantic
searches.

It is the choice of a common schema (ontology) #flatvs a user community to share
meaning, and in the next section we will discugsdioice to use the CIDOC
Conceptual Reference Model. The rest of this seatitl present an overview of the
annotating process, using sometimes the Dublin @emroperties ontology (Dublin
Core Metadata Initiative, 1999).
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The Hobbit, or There and Back Again, [~~~ | | [T The Hobbit, or There and Back

better known by its abbreviated title The The Hobbit, or T_here and Again''''', better known by its

Hobbit, is a fantasy novel and children's 2SSl H abbreviated title """'° The Hobbig''''! ; is

book by J. F. R. Tolkien. It was published | Author J. R. R Tolkien 2 [[Juvenile fantasy|fantasy novel]l] and

on 21 September 1937 to wide critical llustrator J.R.R. Talkien rof;:;f_er ?tbﬁgz'buﬁi.-_;gigi e

acclaim, being nominated for the Carnegie B LR 1R R Talkien September 1937 to wide critical acclaim,

Medal and awarded a prize from the fMew — being nominated for the [[Carneglie Medall)

York Herald Tribune for best juvenile LY S Unted Kingdom ?'f ‘?wa:f?d_a L.Tf—ffe ffom tte_.“j’j‘_’""r_.‘]'.zw L4223
" lerald Tribune] ] for best juvenile

fiction. The book remains popular and is Language Engish fiction. The book remains popular and is

recognized as a classic in children's Genre(s) Children's ltersture recognized as a classic in children's

literature. Fartasy novel Eicerainee

Figure 1. Excerpt from the English Wikipedia page http://en.wikipedia.org/wiki/The_Hobbit

The excerpt in Figure 1 is about the bddle Hobbit, or There and Back Again

On the left, the content of this Wikipedia artidestructured in several sections:
introduction, characters, plot, etc. Each sectmma&ins formatted text including
hyperlinks towards other articles of the EnglistkiMedia. This article belongs to a set
of categories: 1937 novels, British novels, Mid&larth books, The Hobbit, Dragons in
fiction. Other articles about books may or may fetiow the same structure. The
editorial control is stronger when the article mgjs to a portal (e.qg.
http://en.wikipedia.org/wiki/Portal:Middle-earth).

In the middle of Figure 1, a so called Infobox jrés structured information about this
book: book attributes such as language, genrejgatioin date, etc. and links towards
other Wikipedia pages such as author, publishersarah. This Infobox is using a
MediaWiki template (in this case the ‘Infobox Bodkmplate) that writers may (or
may not) use when writing articles about booksgees are familiar with the Infobox
display in general and may also know this templalinough the underlying semantics
of a template such as ‘Infobox Book’ is generaligarstood and shared by the
Wikipedia community, this agreement is tacit, rmtifialized (for instance, nothing is
forbidding using this template for something tisahot a book) and cannot be used by
machines.

On the right of Figure 1, the MediaWiki code copasding to the left part is
displayed.

A ‘Semantic Wikipedia’ version of this article willse SMW features for textual and
structured contents. Semantics of any value ongfrgyperlink within the textual part
may be added through a straightforward syntaxgusuo kinds of SMW properties
(and RDF features as well): data type propertiespaye (object) properties. For
instance21 September 1938 a value of the Date propedgtePublisheand the link
towards]. R. R. Tolkiers an instance of the Page properyator. ‘Semantizing’ this
textual part requires an annotator to carefullyiraad annotate the text with suitable
properties of the domain ontology. This is a teditask that can be simplified by the
use of semantic templates instead of the MediaWikiplate. Each of the fields used in
the ‘Infobox Book’ template can be associated \@igemantic property. A field used to
input values is associated with a data type prgperg.languagegenre etc. A field
used to input hyperlinks is associated with a gabgect) property, e.quthor,

publisher Semantic templates can be strongly linked witegaries — for example,

the creation of an instance of ‘Book’ category \ailitomatically use the ‘Book’
semantic template. As mentioned in the Ontologidsection, developers of
ontologies will create and update templates, pagestators will use templates for
creating semantic annotations, and end-users mdletstand template structure while
editing queries for searching resources.
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Let’s take a look at the MediaWiki code correspogdio the display of the textual
part. It begins with:

""The Hobbit, or There and Back Again™", bett er
known by its abbreviated title """ The Hobbit™" ,isa
[[Juvenile fantasy|fantasy novel]] and [[children's book]]
by [[J. R. R. Tolkien]]. It was published on 21 Sep tember
1937 to wide critical acclaim, being nominated for the
[[Carnegie Medal]] and awarded a prize from the "[ [New
York Herald Tribune]]" for best juvenile fiction. The
book remains popular and is recognized as a classic in

children's literature.

Typesetting instruction such as bold or italics@smg straightforward code, or are
included within mark-ups. Links are double-brackieteth the displayed link name
preceding the link with a pipe sign (]). As menédrabove, the annotator has to decide
values requiring semantic ‘tagging’ such2dsSeptember 193@nd then s/he has to
double-bracket the value, preceding it with theecdrdata type property (e.g.
datePublishejl Links are already emphasized within double betekSome Wikipedia
links are used to relate individuals such as a layakits authors; and only the required
object property (e.gereator) has to be inserted in front of the link. Otheks may be
used to highlight a word and give access to itsnimgg In this case, the relationship is
related to the highlighted word rather than theepiégelf and no semantic tagging is
required.

The left of Figure 2 presents the display of a sginaersion of the excerpt in Figure
1. Semantic annotations appear at the end of the ipahe Factbox. The Semantic
MediaWiki code is displayed on the right of Figare

The HObb]t """ The Hobbit, or There and Back Again''''', better
) ) . ] known by its abbreviated title '''"'" The Hobbitc''''® , i3
The Hobbit, or There and Back Again, better known by itz ] a [lgenre::fantasy novell] and [[genre:jchildren's
abbreviated title The Hobbit, iz a fantazy novel and children's 1 book]] by [[creator::J. BE. R. Tolkien]]. It was
boak by J. R R Taolkien. It was publizhed on 21 September 1937 published on [[datePublished::21 September 1537]] to
to wide critical acclaim, being nominated for the Carnesgie Medal L wide critical acclaim, being nominated for the
and awarded a prize from the New York Herald Tribune for best il [[nomination::Carnegie Medal]] and awarded a prize from
. . D . . 0 the ''[[awardedFrom: :New York Herald Tribune]]'' for
juvenile fiction. The book remain: popular and is recognized as a [ s - . X . 2 .
L. X o best juvenile fiction. The book remains popular and is
clazsic in children's literature, . . P - - ~
b recognized as a classic in children's literature.
Facts about The Hobbit & ROF feeda® |
fumardedFrom  Mew York Herald Tribune + o D
Creator  J, R R Tolkien + . B
DatePublizhed 21 September 1937 +“o
Genre  fantasy novel + "o, and children's book, + a
Momination  Carnegie Medal + o

Figure 2. Semantic version of Figure 1 excerpt
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The CIDOC CRM

Blogs or social sites such as Flickr use tagslaigaiser-defined meaning to site
contents. Users tend to mimic others, reusing iegisags either to mark contents or to
search along tags, and the tag cloud may readteadtlled a ‘folksonomy’. The same
situation occurs in Wikipedia, where the categystem is supposed to converge
towards a taxonomy. Applied to a semantic wikis thiocess should lead to the
development of an ontology - a set of conceptsésmted with classes) and a set of
relationships between concepts (represented wapepties). The experience reported
in this paper was initially supposed to let endrsigriild their own ontology, related to
the type of story they will tell, but last year, stdgeams suffered ‘blank page’ syndrome
and failed to start. Hence, this year we provideers with an existing ontology
extracted from the CIDOC Conceptual Reference M{@sdfts, Doerr, Gill, Stead, &
Stiff, 2010).

E5 Event

Subclass of: E4 Period

Superclass of: E7 Activity
E63Beginning of Existence
E64 End of Existence

Scope note: This class comprises changes of stateftural, social or physical systems,
regardless of scale, brought about by a seriesompgof coherent physical,
cultural, technological or legal phenomena. Suanges of state will affect
instances of E77 Persistent Item or its subclasses.

The distinction between an E5 Event and an E4 Bésipartly a question of
the scale of observation. Viewed at a coarse lefvaétail, an E5 Event is an
‘instantaneous’ change of state. At a fine leves, E5 Event can be analysed
into its component phenomena within a space anel fieme, and as such can
be seen as an E4 Period. The reverse is not nebetsacase: not all
instances of E4 Period give rise to a noteworttgnge of state.

Examples:

the birth of Cleopatra (E67)

the destruction of Lisbon by earthquake in 1755) (E6
World War Il (E7)

the Battle of Stalingrad (E7)

the Yalta Conference (E7)

my birthday celebration 28-6-1995 (E7)

the falling of a tile from my roof last Sunday

the CIDOC Conference 2003 (E7)

Properties:
P11had participant (participated in): E39Actor
P12occurred in the presence of (was present at): E77Persistent Item

Figure 3. Class definition for E5 Event.

Back in 1996, the CIDOC Committee of the InternadloCouncil of Museums (ICOM)
set up a working group aimed at achieving semamtizoperability for museum data.
The resulting CIDOC Conceptual Reference Model (§iMntended to serve as a
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standard data structure for all museums. In (D@&®,), it is reported that the working
group had evidence for a set of basic classesaschemporal Entities, Actors,
Physical Objects, Conceptual Objects, Place, anteTihat was similar to
Ranganathan’s Fundamental Categories. Then, iprdwtical work, the CRM has been
created discussing logical groups of propertieshiae to do with notions of
participation, part-hood and structure, locati@sessment and identification, purpose,
motivation, use etc.

The application of this methodology has put TempErdities - and with it, events - in
a central place. (Doerr & Kritsotaki, 2006) outlithe importance of event-centric
documentation for structuring cultural metadata histbrical context. It should be
noted that the CRM is also property-centred: classe required to be eith@omain

(the class for which the property is defined) amge (the class to which the property
points or that provides the values for the propestysome property.

Although the CIDOC CRM is property-centred, the @gdread use of entity-
relationship models leads users to read entitiasges) description first. An example
of class definition, extracted from the Definitiohthe CIDOC CRM (Crofts, Doerr,
Gill, Stead, & Stiff, 2010) related to the E5 Evetdss is presented in Figure 3.

P11 had participant (participated in)

Domain: E5 Event

Range: E39Actor

Subproperty of: E5Event.P12occurred in the presence of (was presen&at].Persistent
Item

Superproperty of: E7 Activity. P14 carried out by (performedE39 Actor
E67 Birth. P96by mother (gave birthE21 Person
E68Dissolution.P99dissolved (was dissolved byg74 Group
E85JoiningP143joined (was joined by)X39 Actor
E85JoiningP144joined with (gained member byg74 Group
E86 LeavingP145separated (left byE39 Actor
E86 LeavingP146separated from (lost member t&/j4 Group
Quantification: many to many (0,n:0,n)

Scope note: This property describes the activeassipe participation of instances of E39
Actors in an E5 Event.

It connects the life-line of the related E39 Aototh the E53 Place and E50
Date of the event. The property implies that théoAwas involved in the event
but does not imply any causal relationship. Theeailwf a portrait can be said
to have participated in the creation of the partrai

Examples:

= Napoleon (E21participated inThe Battle of Waterloo (E7)
Or
= Maria (E21)participated inPhotographing of Maria (E7)

Figure 4. Property definition for P11 had participant (participated in).

CRM properties have double names: one for eacltaireof reading. For instance, the
participation relationship can be represented Wiehproperty P11. Its definition
indicates that an instance of E5 Event (an eveart)oe linked to a participating
instance of E39 Actor (an actor) with property Pl participant; and conversely, an
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actor can be linked to an event that s/he partiegban with property P11B participated
in (B stands for Backwards).

The CRM definition also provides users with projsrtdescriptions. An example of
property definition, extracted from the same docuin{€rofts, Doerr, Gill, Stead, &
Stiff, 2010) related to the P11 had participanttjpgated in) property is presented in
Figure 4.

The complete CRM comprises 89 classes and 138 piegeand was judged too big
for our purposes. We are using a slightly extendadion of the ‘reduced CRM-
compatible form’ found in the Definition of the C@C Conceptual Reference Model
(Crofts, Doerr, Gill, Stead, & Stiff, 2010). We amttla dozen classes (and most
associated domain properties), mainly in orderdb B21 Person and E40 Legal Body,
E31 Document, E38 Image, and to achieve a kindmtbiogical closure’.

A CRM-based semantic wiki

Let’s take a look at how semantic wiki and CIDOCM Rt together.

Each CRM class corresponds to a wiki category,Ebg=vent. Each individual (e.qg.
the Battle of Five Armies in The Hobbit) is a pdaggdonging to the E5 Event category
(as well as to other categories). Each categooyladtds the properties for which this
category is the domain. Conversely, a backwardgatggelongs to the category for
which the category is the range. THREL had participanappears as a member of the
E5 Event category arféll1B participated iras a member of the E39 Actor category.
The Battle of Five Armies, depicted in The Hobhigs fought between the Goblins
and the Wargs against the Men of the Long LakeEtles of Mirkwood, and the
Dwarves on and near the Lonely Mountain. The Batiteudes several parts: the siege
of Thorin dwarves’ company by Men and Elves; thegaeof Thorin’s company with
Dain’s dwarves army; the theft by Bilbo Baggingtoé Arkenstone, a dwarf heirloom;
the union against the Goblins riding on the Wargskis; the arrival of a large force of
Eagles and of Beorn changed into a huge bear. dihject of the battle was the sharing
of the dragon Smaug treasure, stolen from men aciérst dwarves' treasure.
According to (Doerr & Kritsotaki, 2006), CRM usesuf fundamental principles:

Participation in an event
Part-whole relation
Reference (e.g. subject)
Classification

PwpE

A semantic annotator will classify the Battle of&iArmies as an E5 Event (or an E7
Activity) as well as the sharing of Smaug’s treastihe battld®17 was motivated by
the treasure sharing. The ba®#17B includeseveral parts (linked to the battle with
the inverse property 117 occurs during Each part is either an E5 Event witth1 had
participantactors or an E7 activity witR14 carried out byctors.

The result of these annotations is displayed imif€idp. Our implementation is in
French, but classes and properties begin withdaheesodes as in English.

CIDOC 2010 Ribaud 11



page || discussion adit | | history | | cetete || move | [ protect watch | | refresh

Battle of Five Armies

The Battle of Five Armies, depicted in The Hobbit, was fought between the Goblins and the
Wargs against the Men of the Long Lake, the Elves of Mirkwood, and the Dwarves on and near
the Lonely Mountain. The Battle includes several parts: the siege of Thorin dwarves’ company
by Men and Elves; the merge of Thorin's company with Dain’s dwarves army; the stole by Bilbo
Baggins of the Arkenstone, a dwarves heirloom; the union against the Goblins riding on the
Wargs backs; the arrival of a large force of Eagles and of Beorn changed in a huge bear. The
subject of the battle was the share of the dragon Smaug treasure, stole from men and ancient
dwarves’ treasure.

Category: E5 Evénement

Facts about Battle of Five Armies @ RDF feed Kg
Date de modification  2010/7/30T16:38:1% =+ €
P117B comporte e e of Thorin dwarves
Dain + 4, The stole of
Wargs + 4, and The a
P11 aeu pour Goblins +
participant  Mirkwood + €, and Dwarve:

P17 a €té motivée par  The share of the dragon Smaug treasure

Figure 5. Semantic version of the Battle of Five Armies

Temporal entities (especially Events and subclassesntended to be a kind of key
ring that holds different entities together. Mokthese entities are persistent entities
(sometimes called endurants). These are a few grepallowing two persistent
entities to be linked together; thus usually regginsing an Event - that is a temporal
entity by nature. For instance, linking a ‘thingch as the book ‘The Hobbit’ with its
creator requires creating the Event ‘The writing’be Hobbit'. The important task of
the annotator is to carefully choose the clashisftemporal entity, related to the
nature of persistent entities that are tight wiiis tkey ring’, e.g. an E65 Creation for
the creation of conceptual objects, E12 Produdboithe creation of physical man-
made things, E67 Birth for the birth of a humamigeeetc. Once the nature of the
temporal entity has been chosen, precise propaties as?96B gave birttor P97B
was father tpcan be used to relate persistent entities togdthae general temporal
entities such as E63 Beginning of existence andiE&#of existence may be used for
temporal reasoning about ‘things’.

A reader may be not interested to follow a patbulgh these temporal events to know
the relationship between persistent entities. Rstance, a reader should like to go from
‘The Hobbit’ to its creator ‘J. R. R. Tolkien’ amday not be interested in the
circumstances of its creation. So-called shortcatsbe used to ease the reading. A
shortcut has a syntactic aspect, such as creatended to carry a meaning that is easy
to understand; and a semantic aspect intendeatwadprthe whole path for this

shortcut is simplifying, such as P94B was createe-bE65 Creation— P14

performed by. Hence using the assertion ‘The Hatbator ‘J. R. R. Tolkien’ should
be expanded in the instantiation of an E65 Creatrmhtwo assertions ‘The Hobbit’
P94B was created by ‘an intermediary E65 Creatian’ jntermediary E65 Creation’
P14 performed by. R. R. Tolkien’. Shortcuts may also be usedwoid the creation

of instances bearing an obvious meaning in themeyauch as Place or Time
appellation. For instance, to relate the writing be Hobbit with its creation date 21
September 1937, it requires having an instances@f Eme-span class in order to use
the propertyP4 has time-span (is time span.d)shortcut to this latter property can be
defined with the range Date (a primitive data tyjpsjead of E52 Time-span.

Simplicity and clarity may be achieved but we masel certain reasoning features
related to the properties of the ‘short-cut’ class.
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Objectives and contents of the course

This course has been run four times over two yéaise in a Masters of Information
Technology; and two times to ‘fresher’ studentsmyithe STEM Bachelor first year
(STEM: science, technology, engineering, and ma#ties). For the second edition of
the course, we considerably increased the numbsows whilst significantly
shrinking the content. The current version hasdi$ of lessons (half of which are
spent on exercises); and 12 hours of labs. Tutafim@-mail, and tutor intervention on
student wikis are given on demand, without anytktion.

Appraisal of the course’s first edition on the Mastleads us to hide the quagmire of
Web 2.0 technologies as much as possible. Appraighe course’s first edition to
fresher students leads us to impose a CIDOC CRMcegtiversion as an ontological
core, supporting knowledge representation modelliity an Entity-Relationship
approach rather a semantic network approach.

Content of the current course

The course addresses the following topics:

« Entity-relationship (ER) modelling (6 hours):

» ER modelling basics: entity, binary relationshitributes;

> Extended ER modelling: multiplicity, specializatjayeneralization.
Technical presentation of MediaWiki software (3 fgu

The CIDOC Conceptual Reference Model (10 hours):

» Objectives, scope and terminology

» Implementation of the CIDOC CRM in Semantic Medi&iVi

» How to use Temporal Entities

» How to use Persistent Entities

< Story analysis with the CIDOC CRM (3 hours):

» Documentation of structure relationships and thpplication in the CRM
> Part-whole relationships: theory, examples andieaixbn
Semantic searches: definition and usage (2 hours)

Blank examination and correction (2 hours)

Extra-lecture : Introduction to FRBRoo (2 hours)

X3

%

X3

%

X3

%

X3

%

X3

S

Measurements of the current edition for fresheesbath quantitative (thanks to wiki
statistics) and qualitative (based on an assessohétel achievement for each wiki).
After classification of course objectives, the rafsthis paper is an attempt to interpret
these quantitative and qualitative results in otdedentify where the course is failing,
and plan possible improvements.

A classification of objectives and difficulties

Course objectives can be classified at 4 levelsr@ s nothing scientific in the
proposed classification, and it would probably lethwvhile re-examining this
classification in the light of Bloom’s taxonomy ®Im & Krathwohl, 1956). However,
although this classification was not made priothi® course it may be yet used to
rework the course. This classification was establilsafter the course in order to
evaluate what has been understood and put in apipiic Regarding this point of view,
this classification is much closer to the concdptapability level’ as found in the ISO
15504 standard or the CMMI (Capability Maturity Medntegration,

http: //mww.sei.cmu.edu/cmmi). The 15504 standard has a capability dimensiseda
upon a measurement framework comprising six procagability levels and their
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associated process attributes (1ISO, 2004) [Pgrt\d, Within the 15504, the extent of
achievement of a process attribute is measured asirordinal scale of measurement
(ISO, 2004). We use the same scale of measurerhantabjective regarding its
application in the semantic wiki:

N Not achieved - There is little or no evidence of achievementhef defined objective
in the assessed semantic wiki.

P Partially achieved - There is some evidence of an approach to, ama so
achievement of, the defined objective in the agsgkesemantic wiki. Some aspects of
achievement of the objective may be unpredictable.

L Largely achieved - There is evidence of a systematic approachnid segnificant
achievement of, the defined objective in the aggksemantic wiki. Some weakness
related to this objective may exist in the assesseahantic wiki.

F Fully achieved - There is evidence of a complete and systemppeooach to, and
full achievement of, the defined objective in tlesessed semantic wiki. No significant
weaknesses related to this objective exist in isessed semantic wiki.

The ordinal points defined above shall be undetstoderms of a percentage scale
representing extent of achievemextd to 15 % achievemer®,> 15 % to 50 %
achievement,. > 50 % to 85% achievemerit,> 85 % to 100 % achievement.

This kind of measurement is not far from a competaassessment model that usually
defines several levels of performance such asaadi@Br, 1999): 4. Not meeting
requirements, 3. Partially meeting requirement$/&eting requirements, 1.
Consistently exceeding requirements.

Global and detailed objectives of each level ass@nted in the next section.

Level 1. Reproduction

At this level, the student is able to reproducestautts from the wiki or from other
wikis: pages, property selection and values assaginfile uploading, straightforward
typesetting. S/he is able to enrich wiki data (eot) but rarely its structure. Objectives
are:

1. To understand the basic principles and syntax afis&'iki and SMW
2. To understand the difference between categoryqcksd page (instance)
3. To understand the difference between attributeratadionship

Level 2: Customization

At this level, the student is able to create nemsticts: categories, properties,
templates. S/he knows how to update wiki presetatiith customizing menus, wiki
skin, etc. S/he is able to enrich wiki content atrdcture as well. Objectives are:

1. To understand the impact of a property quantifocaobn user interfaces and wiki
structures

2. To understand what the domain is, as well as thgaaf a property and
consequences on use

3. To define and implement semantic searches

Level 3: Transformation

At this level, the student is able to evolve th&iwstructure, by, for example, moving a
category in the hierarchy, modifying property setitaor a template. To borrow an
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analogy from house building, at the previous levelwere going ahead with interior
decoration, while at the transformation level, vpem@te on the shell. S/he is faced with
‘real’ modelling problems, in which s/he must tadexisions and apply heuristics. S/he
is able to model the story domain with the CIDOCNCENd to implement it in a
semantic wiki. Objectives are:

5. To understand the implementation of an n-ary retethip with binary relationship
6. To understand what event-centred modelling is
7. To define and implement inverse attributes (esfigdiarough semantic searches)

Level 4: Reflection

At this level, the student is able to reason withia different meta-levels and make the
difference (somewhat intuitively) between knowle@dpstraction levels and the
technical implementation of a semantic wiki. S/leecgives the limits of implementing
domain ontology inside a semantic wiki, reachirtgua capability level on the
Semantic Web. Objectives are:

1. To understand the ontological square.
2. To understand the problematic of ‘property of prtygeand its implementation.
3. To understand interoperability issues as multiladgum.

Nota Bene: The Ontological Square is a four-categbscheme that is obtained by crossing two formal
distinctions [...] - that between types (or unives3and tokens (or particulars) on the one handtlzaid
between characters (or features) and their beresubstrates) on the other hand (Schneider, 2008)

Wikis assessment

Intermediary appraisal and first improvements

An appraisal was carried out one month before these deadline.
In terms of qualitative appraisal, using the leaid objectives presented in the
previous section, 18 semantic wikis (for 36 acsti@dents) were assessed as follows:

= 1 wikiis in a state of neglect

= 1 wiki neither largely nor fully attains level 1

= 6 wikis largely or fully attain level 1, but notel 2
= 5 wikis largely or fully attain level 2, but notel 3;
= 5 wikis largely or fully attain level 3, but notel 4;

We found these assessment results fairly satistgdiat we also felt that an
improvement margin exists.
Wikis assessment allowed us to detect two mainlenad

1. Confusion between immaterial work (correspondinthtoconcept of F2 Expression in
FRBRo0) and (physical) realisation of the work (esponding to concepts of F4 Manifestation
Singleton and F3 Manifestation Product Type in FRBR

2. Adifficulty (related to the domain subject in somikis, e.g. video games) in having event-
centred modelling (instead, they used modellindgpaipersistent entity-centred point of view).
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Thanks to a tutoring program intended to help feesisucceed with first-year study,
we were able to add an extra-lecture and someingttabs.

The Functional Requirements for Bibliographic RelsofFRBR) is a conceptual model
of the bibliographic universe, describing the éesiin that universe, their attributes,
and relationships among the entities. The FRBR in@ds originally designed as an
entity-relationship model by the International Fedien of Library Associations and
Institutions (IFLA); FRBR was first published in 9B, last amended and corrected
through February 2009 (IFLA, 2009). The idea thathldhe library and museum
communities might benefit from harmonising the mvodels led to the formation in
2003 of the International Working Group on FRBR/OIO CRM Harmonisation,
which brings together representatives from bothroomties with the common goals
of expressing the IFLA FRBR model the CIDOC CRMd atigning (possibly even
merging) the two object-oriented models thus olet@i(Bekiari, Doerr, & Le Boeuf,
2009). The final model is called FRBR

In order to resolve the number one problem, we @dateextra lecture, introducing a
simplified view of FRBRyo, and we gave strong directives that wikis sho@dipdated
in order to differentiate between, on the one h&drk and Expression (abstract
intellectual or artistic creation), and on the ofiManifestation and Item (physical
embodiments of Work and Expression).

Since most wikis did already create a Work claasuigng mixed aspects of Work,
Expression and Manifestation, it was not easy mgbout a solution, and we adopted
the compromise of asking students to create a nevkA&Xxpression class to hold
identifiable immaterial objects which cannot exigthout a physical carrier, yet which
do not depend on a specific physical carrier, aeccapable of existing on one or more
carriers simultaneously (Bekiari, Doerr, & Le Bog2®09). The existing Work class
was generally used as a Manifestation class (hgldhiaterial aspects of the Work) and
was acting either as the FRB&RF4 Manifestation Singleton (a unique, physique
object) or the FRBBo F3 Manifestation Product Type (a publication,, iaa abstract
notion recognisable only through its physical exkars).

Unfortunately, we noted during the final appraisat these recommendations were put
into practice only in 3 wikis (out of 17), and mover, that they were only superficially
understood. We plan to introduce the differentrati@tween Work/Expression and
Manifestation/Item very early on in the next editito incorporate new classes into our
customized CIDOC CRM and probably to hide the FRBRodel.

Regarding the number two problem, we did not finchaversal solution suitable to all
kinds of stories: artists’ group or single artigtn, TV series, video games, and
cartoons. It therefore requires individual coachingd dedicated directives have been
given to students in order to put back wikis onrdits. Some wikis took a Wikipedia-
like flavour, with most ‘encyclopaedic’ articles persistent entities. There were few
(or no) events, so that these wikis were lackitigread for reading, and so were not
pleasant to browse. When the theme had a strongitpleas not difficult to guide
students towards emphasizing the plot. They creagsd plot events, linked the
participation of persistent entities to events, srilbduced sequence and part-hood
relationships between events. The wiki was muchematiractive to read and generally
reached the upper assessment level. Some wikis‘arergclopaedic’ by nature - such
as video games or songs by a particular band,hendrtly solution we found was
asking students to add a history to their wiki: higtory of setting up the video game or
the history of the band, for instance. This is mewhat artificial solution, but it
allowed students to understand what an event-@demiodel is (which was the
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teacher’s objective) and to reach the upper asssgdavel (which was the students’

objective!).

Final assessment

Final appraisal was made at the end of May 200a# quantitative (related to wiki

statistics) and qualitative (related to the leweslahed). We also attempted to see how
far both problems above were (partially or totafigjved.

Quantitative assessment

Quantitative facts are given in table 1.

Regarding the mark (column 2), french work is alsveyarked out of 20. The pass
mark is 10. 12 denotes satisfactory work, 14 goockwl6 very good work and 18

excellent work.

URLSs of wikis are given in column 1 but unfortudgter English readers, wikis are

written in French.

Columns meaning is: 2 - Mark awarded; 3 — Actuahhar of students in the group; 4 -
Percentage of female students in the group; 5 -Iduraf pages created; 6 - Number of
classes added to the CRM core; 7 - Number of tetleplareated; 8 - Number of valued
properties; 9 - Number of used properties (CRM dowhain-specific); 10 - Number of
uploaded files; 11 - Number of wiki visits.

Wo- Tem- Pro-
Stu- {men |Pa- |Cla- |pla- |Val- |per- |Up- |Vi-

Site URL Mark | dentg % ges |sses|tes |ues [ties |loads| sits
lesfrerescoenreferata-com 8 1 0% |5 0 1 3 1 0 55
lesroismaudits.referata.com 10 |1 0% |0 0 1 26 |1 0 127
ncis.referata.com 13 |3 33% |54 |5 3 315 |39 |6 1264
oasis.referata.com 13 |1 0% |98 |5 6 661 |60 |28 |1524
stargatesg-1.referata.com 13 |2 0% |38 |6 3 24 |25 |27 |1554
warcraft3.referata.com 13 |1 0% |146 | 15 |2 548 |42 |107 |2568
alien2.referata.com 14 |3 33% |32 |4 4 187 |21 |9 1603
lol.referata.com 14 |3 100%|34 |3 4 204 |21 |19 1428
skins.referata.com 14 |2 50% (52 |4 2 291 |27 |26 |1409
stargatesatlantis.referata.com 14 |2 0% |145 |7 7 588 (28 |17 |[1266
masseffect.referata.com 15 |2 0% (56 |4 2 462 |23 (41 |1800
starwars.referata.com 15 |2 0% (49 |6 5 277 |24 |16 |1267
tintin.referata.com 15 |4 100%|41 |7 7 166 |33 |19 |2100
charlieetlachocolaterie.referata.com16 |3 67% |69 |8 13 |618 |37 |25 |2773
clamp.referata.com 16 |2 100%| 64 |7 6 742 (48 |98 |2600
finalfantasyl13.referata.com 16 |1 0% |68 |7 7 441 |21 |53 |2795
lost.referata.com 16 1 0% |63 |8 8 760 |29 |53 2782
michaeljackson.referata.com 16 |2 0% |55 |7 7 694 |62 |41 |1878

Table 1. Quantitative statistics
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One wiki was abandoned; its data is crossed oua ERderring to those groups which
were reduced to a single student (either from thiseat or during the course) is
presented in italics.

The number of visits — last column — denotes thdesits’ activity. At the time of
appraisal, it may include some ‘real’ visitors bubst visits were performed by the
contributing students. It is therefore no surptesénd that the final mark is roughly
proportional to the number of visits.

The number of created pages — Column 5 — is alserghy related to students’

activity. However, three wikiso@sis warcraft3 stargatesatlantis) have a large number
of pages with a ‘medium’ mark. All groups adoptecbay-paste attitude: students
imported a lot of pages from existing sites (geliyefeom Wikipedia) and neglected

the semantic counterpart required to turn theserted pages into semantic pages.
They probably adopted a strategy of ‘the more #téeb. Although we regularly issued
strong warnings to students that they were notrguth enough work, two of them
resisted, continuing to fill their wiki with a latff imported content but very few
semantics. We supposed that they were unable egmexe that they had gone the
wrong way and that they were unable to abandoubeless) effort they had made.
The number of classes added to the CRM core — Goumand corresponding
templates — Column 7 — provide us with a good iatahey of how students understood
what ontology is. Lectures and lab examples wesayd using CRM classes in order
to facilitate CRM learning. A few classes were itifggd as missing — such as Film,
Book, Actors, and Characters — and almost all ggaduled these missing classes to the
CRM core of their wiki. Only a third of student gius took this problem further,
specializing the CRM core to their domain, and ttaksng on the role of ontology
developers.

The number of semantic values — Column 8 — andestigs used (belonging to the
CRM core or added by students) — Column 9 — inditaat students were able (or not)
to work as semantic annotators. Results are highyrasted: a high number of
annotations generally indicates a ‘good’ semantic (for instance, the three wikis
mentioned above failed to annotate imported cosjemhe wiki about two comic-strip
albums ‘Destination Moon’ and ‘Explorers on the Mo¢The Adventures of Tintin —
very popular in France) is an example of a minimalsatisfactory semantic annotation
activity. The four young women in this group (dlivehom wish to become maths
teachers) used templates to rationalize the secnamtiotation activity. They added the
required classes to the CRM core (Cartoon, Afisiaracter, etc.) and developed
templates for these new classes or existing CREkek(such as Event or Place). Then,
they analyzed the cartoon story and instantiatdiyicuals of required classes with the
corresponding templates. They imported very fewenat (except images) from
external sources, so that they have little texhiipages and fewer semantic
annotations than other wikis — but the semantidiyu@mains high.

At the time of intermediary appraisal, all best ksagxcept one were attributed to
groups in which students were either all femalenavhich female students were in the
majority (this is no longer true in the final apisead). We delivered the intermediary
marks to students in order to motivate them to owertheir work, particularly in terms
of the two main problems reported in the ‘Internaegdiappraisal and first
improvements’ section. Women'’s groups (regardléssesr STEM majors)
conscientiously did what the teacher asked, attgithe upper level and thus staying in
the top position. Three 2-man groups (majoring @mPuter Science) realized that they
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had not produced what was required and startestk. Wwhey ended up with a good

mark. Two single male students (majoring in Comp8i@ence and awarded a very

bad mark) started a strong interaction with thelteaduring labs and/or through e-
mails, and we pursued these exchanges over a pdrate month, up until the project
deadline. We mostly gave continuous and positiediback to these young men and
step-by-step, they reached each assessment l@tklyBung men initially chose to

create their wikis alone, refusing to join a grolpt it looks as though they needed

some encouragement to perform the project. We sgupthat they had never aimed
for top marks, but since they (asked for and) rembrontinuous encouragement, this

was enough to motivate them to reach the best marks

We observed that encouraging one another was \&uyal within those groups having
a majority of women, and also that these groupstspeously divided the work among

team-mates. In groups having a majority of menph&erved that these were either
composed of a single student or that a group leaaerged, who distributed (or
performed, mostly alone) the work. The amount ofkwequired for this project was
do-able for a single person, and this strategyccaurk in this case, but this was

neither what the teacher expected nor what he @wighdevelop.

Qualitative assessment

Qualitative facts are shown in table 2. URLs ofiwiére given in column 1; columns 2
to 13 are labelled x.y where x represents the landly the objective number within the
level (see the section entitles ‘A classificatidrobjectives and difficulties’); the last

column represents the mark given to the work.

Site URL 1.1(1.2(1.3(2.1(2.2|2.3|3.1|3.2|3.3|4.1|4.2|4.3|Mark
lesroismaudits.referata.com L |[P [P |[P [N [N [N [N [N [N [N |[N |10
ncis.referata.com F |[F |[F |[F |[F |P |L |[L [N [N [N [N |13
oasis.referata.com F |([F |[F |F |F |L |L |L |N |N |N |N |13
stargatesg-1.referata.com F |[F |F |L |[L |[F [P |P [N [N [N |[N |13
warcraft3.referata.com F |[F |[F [P [P I[N [N [N [N [N [N [N |13
alien2.referata.com F |F |F |F |F |F (L |L [N |[N [N |[N |14
lol.referata.com F |[F |L |L |L |L [P |L |L [N [N [N |14
skins.referata.com F |F |F |F |F |F (L |[P [N |[N [N |[N |14
stargatesatlantis.referata.com F |\F |F |F |F |F |L |[L [N [N [N |[N |14
masseffect.referata.com F |F |F |F |F |F |F |F |F |P [N |P |15
starwars.referata.com F |F |F |F |F |F |L |L |F |N |[N |N |15
tintin.referata.com F |[F |[F |[F |F |F |L |[L [N [N [N [N |15
charlieetlachocolaterie.referata.com |F |F |F |F |F |F |F |L |P |N |P |16
clamp.referata.com F \F |F |F |F (F |F [F |L [P [N |P |16
finalfantasy13.referata.com F |F |F |F |F |F |F |F |F |P |N |N |16
lost.referata.com F |F |F |[F |F |F |F |F |L |L |L [P |16
michaeljackson.referata.com F |\F |F |F |F |(F |F |F |F |P [N |P |16
Table 2. Qualitative statistics
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Data referring to groups reduced to one studeptasented in italics.

17 semantic wikis (for 35 active students) weresssd as follows:

» 1 wiki (lesroismaudits neither largely nor fully attains level 1

« 1 wiki (warcraft3) largely or fully attains level 1, but not level 2

« 1 wiki (ncis) largely or fully attains level 1, mdsvel 2 objectives, and
some level 3 objectives

» 5 wikis largely or fully attain level 2, but notel 3

« 2 wikis largely or fully attain level 2, and moswEl 3 objectives, except
for inverse attributes

» 7 wikis largely or fully attain level 3, but notvel 4

Looking at individual contributions for the ‘bestikis, we also note that 3 students
individually attained level 4.

From the teacher’s point of view, results are &atisry but need to be improved. 7
wikis did not achieve level 3 objectives, indicgtithat modelling abilities were not
acquired even though this is a central point ieraantic web course. The modelling
part of the course lasts only 6 hours, and studesitiaving majored in Computer
Science do not have any modelling course in themculum. This part should be
increased, and is probably lacking in exercisescaiseé studies.

Only 3 students achieved level 4 objectives, intihgethat the scope of the course
(semantic web) is somewhat too ambitious. A sligrgbduced version of this course
was given in a Masters of Information Technologgt, ¢id not yield better results, even
though the students’ technical background was nwchder (ER modelling, database,
XML). This probably indicates that semantic modwgjland annotation (and team
work) require much more non-technical skills (sashreading, writing, and
collaboration) than computing studies.

Assessment of this course by students (not provieee, but available on request by
email) indicates that most students were interestéioe course content and
appreciated the co-operative work although sontbesh (usually those not having
majored in Computer Science) pointed out that periiag the required work was too
demanding in terms of time.

By-product results

Looking at the gender composition of those groupelwreached a satisfactory level,
we empirically remarked that groups partially diatty composed of female students
were initially assessed at a significantly highearell than male-only student groups. A
second-order result of this work - to be comparét wther similar results, such as
(Hardy, 2008) - may be that a course that reliegvet 2.0 technologies and uses
group work is much more attractive to female stasléman classical programming
courses.

A personal remark — and one we have stated in mfegsional life within a software
company and as computing teachers as well - ighleaechnical aspects of computing,
such as detailed design or programming are donrawmgich single male employees
(or students) may be extremely motivated (usuadiding good performance) when
they are competing against one another and regukaslarded (via salary, distinctions
and so on). Women in most cases work hard, colielgtand consciously, once they
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know what has to be done. Women generally tenohtiv their technical investment
when they felt that the work had reached a satisfpdevel, probably in order to
preserve other aspects of life (professional osqeal). Since most software company
managers are men, the former attitude is gengoediferred although, in our opinion,
non-technical aspects are at least as importaheteuccess of software projects.
Wikis are very suitable environments in which téph&tudents, because once a
guestion or problem has been raised by studeatshées can provide remote feedback
- either to build an operational example, or tovedhe problem directly at the students’
workplace.

Finally, it could be also noted that students amase interacting with teachers through
emails and wikis, sometimes preferring this to faxéace interaction - probably
because they belong to generation Y, or the Netrgdion
(http://www.businessweek.com/managing/content/ma8asa20080313 241443.htm).
It may facilitate student-teacher interaction whichs ever - improves students’
production and learning.

Conclusion

This experience was performed in order to show SEfMents that computer science
is not only related to pottering about a PC or ga@igramming, partly to attract female
students to computer science studies. Day-to-dplyjcapions such as Internet,
electronic commerce, multimedia, social knowledgiding, were taken as a starting
point in leading towards computing topics. Lookatgstudent choices for the second
university year seems to indicate that this ‘mangtdid not produce the expected
results, whilst non-Computer Science students gdilgenaintained their initial choice.
However, the part of the course presented in lypepreached a real students’ interest
and success, which may contribute to the disseramat ontologies and the Semantic
Web in general, and to the CIDOC CRM becoming widead, in particular.
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