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Abstract Wikipedia is one ofthe largest onlineencyclopedias  main idea being exploreds a resultthere is no clear linkage
that existin a hypertext form. This nature preventsWi k i p e d betwieen each topic and other extertmgdicsthat could be of
potential to be fully discovered Therefore the focus of this paper  great importance to the reader. However the main power of
is on the role of domain knowledge in supporting the exploration Wikipedia is in containing a vast amount of concepts.

of classical encyclopedic contentvhich in this case isWikipedia. o ) ) )
A main contribution provided by the author of this work is a The open nature of Wikipedia raised concerns regarding the

methodology for identifying the nature, the form and the role of ~ quality and consistent of information. These concerns led to an
domain knowledge expressed in conceptual form.l t 6 s a a liny&stigation conducted by Nature journal that showed that
method of representationand analysisfor describing the domain ~ science articles have a very close accuracy rate to that of
knowledgeand for the extraction of the logical representation of  Encyclopedia Britannicg22]. Wikipedia articles are loosely

a raw form of the domain knowledge. Such logical representation organized; however any article usually starts with a short
is of limited value in describing the real nature of domain paragraph that summarizes the main features aftate with
knowledge. Hence we transform it into an adequate graphical some definitions and hyperlinkdhe scope of thispaper
representation, mostly of an arenode fom which is called  considers thisintroductory paragraphof scientific domains

conceptual representation within the analysis
Keyword$ Conceptial Mapping; Conceptual Representation Wikipedia offers two features for navigating across article,
Domain knowledgeWikipedia; Seltregulated learners the first feature is hyperlinks. Hyperlinkse merely an entry
for other articles that exist in Wikipedia and mentionedhuwy
I INTRODUCTION name in the current articl€heother feature is Categorigs],

Domain knowledge exploration is one of key elersdat ~ most users who are interested in finding the relations between
learnersspecially when exploring open sources of knowledgetopics and each other investigate the Méklia category tree.
This explorationis not onlya naturalstep for learnerwishing
to acquire new information related to their exploration intereSICat ;
but itds a ¢ apemspectivedo thairdcdrient g hie gr h\@
knowledgefrom the wide range ofvailableresources The
rapid technologicalage we are living has made it more
demanding to develop new approachad methodologies for
exploringthe knowledgeavailable on the welIhis requires a
proper support fotearners when exploring theeb especially
when they only have limited knowledge of a subjetdmain
[11]. Learnersvhodepend on online resourca® usually self

Wikipedia category trees are arranged in the form of: main

> a humber ofib-categorial levels >> Page§ his

is the only arrangement for Wikipedia category tree,

so an article is placed under another if accortinthe author

of the article they are related. These articles may not
necessarily be having a hierarchal structure according to their
content modeling.
However this categorization t ¢
for the following reasons.

regulated lerners who need proper guidandéeseonline 1 Thesecategor'e ar e arranged by th
resourceprovide a rich and prperousenvironment, buif not view, this means that important articles may not be
well managed learners cdiace a cognitive overload and included in a category or vice verse.

distraction[13]. . o . , . .
9 There is no clear criterion for including topics within
One of the online resources that are already available to categories and no provision over the referencing.
help uses get introductory information about specific domain o ) )
is Wikipedia; Wikipedia is an nline encyclopedia with around T Categories includengries under different contexts that

30 million articles in 286 languagef22]. It 6s wr iaethet gxplicitly stated, the name of an article is only
collaborativey by volunteers around the wordikipedia has mentioned with no elaboratidti4].
become very popular on the interneith 365 million readers Wikipedia categories trees are considered the most

worldwide and ranked sixth among all worldwidebsites appropriate method for navigating a certain domain

Wikipedia is available in a hypertextnode The main  nopledgewithin Wikipedia. Thus Wikipedia Categories are
disadvantage of Wikipedia that when navigating throitsh the focus of the analysis conducted in this paper.
links each link takes the user to a different context far from the
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Conceptual representation is an area that has been attractiugsube| that learning takes place by incorporating new
researchers recenttAs o ncept s f or m t h e cofcepss ewithf existinghconoepts dnsthe learner brain and
cognition and gaphical representation issuwally more generating relatioship between them to make it easier for
appealing for learners to read and understdhd use of information to be memorized and retrieved when neetieid.
graphical representation for concepts to support cognitve s known as fiindividual's cog
processhas been the coref several studiesNovak defines the basis for a lot of research especially in teaching, learning
concepts map as a graphical tools for representing knowledgend assessment.

A concept map includes concepts contained in circles or boxes E . t ina by i ting it with th
of some type. Relationships exist between pairs of concepts; Mpoweng concepts mapping Dy incorporating 1t wi €

these relationships are represented as a link connetting power of computersvas the focus of several studiesor

related concepts. On the link the connecting word or phrase igstance[S] suggestedhe use of advanced computssed

PN N " : ncept maps$o help students in managing knowledge when
Fvl\/é(l)c(e:gnvggigct;zlg]d icated the type of the relationship between thtcﬁ)ey cope with the complexity of knowdge and Knowledge

resources in many domains particularly in resoiased

(concept s learning scenarios.
— e ettty Experimentsthenwere conducted to measure the effect of
ok v s 7"“'::_ P A using Concept Maps as a knowledge construction tool. One of
T - S these experiments was conducted on a gtedorline course

oo onmected | UNKIN0 | usedte A L »| Effective | .

5 >  Words [~lerm > propesions [ebl Ak [6]. In this course students were asked to construct a Concept
e ey /i I —— Maps after reading four texts that are related in topic to one
oy Gied] [ Wirarchicay orbivani . [Gronsieis = another. Students were asked to synthesize their understanding
S S =), e el of the texts by representing graphically at lefifsten key

oo | [\ [Srmb] vore 5 e R - knowledge objects. Overall observations show that students
X o bew] e generally found the concept mapping activity useful but its full
e b potential as a knowledge construction support tool was far

from optimal. A similar experiment was conducted if,[in

which students were asked to study issues from their everyday

Fig. 1. A concept mapshowingthe key features of concept maps. Concept I'fe in a selfregulated way. Then the ISSues were organized and

maps tend to be reguogressingfrom the top downwar{21] simulated by the cognitive approach with the use of computer
based conceptual mapping software.

Our motivation is to benefit from Wikipedia by combining
the advantage of it along with the advantage of conceptual
representation. We are proving that using conceptual mappir?
for the analysis and exploration of a certain domain o
knowledge within Wikipdia provide the user with the ability
to navigate and explore through concefitsa manner that
coul dndét be achi Weaaasdhcgmpariog
the findings with what the current navigational method of

The association of concepts to irape domain knowledge
ploration isproposedn [11], in which amethodology that
akes use of concepts association bank is introduided
ank is used then to recommend new concepts within certain
subject domain to knowledge explorers. The concepts
ﬁgcliatiopn Ba,crll Létilities the use of min.d map to extracts
concept associations from collective domain databases.

Wikipedia Provide, to show the potentiathat conceptual Domain knowledge exploration can also be supported
representation addg the navigationaland representation through the enhancement of knowledge and knowledge
capabilities of Wikipedia. resources themselves. With the availapilibf advanced
computerbased concephapping tools, several researchers
II. RELATED WORK have discussed the potential of using digital concept maps to

The process of learning in a seHgulated manner is support spatial learning strategies and processes of individual
challengingasthe learner can find himself overwhelmed with aknowledge management. Ifi3] the researchers not only
flow of information in several directions and in many fields.shaved that digital concept maps can support knowledge
The increased volume of knowledge, particularly when relatethanagement and learning strategies, but he also showed that
to many fields makes the cognitive process more difficult tdhese tools can be used to represent content knowledge about a
manage. As a result, éhneed for an adequate cognitive tooldomain, as well as knowledge resources.
that allows users to easily construct their growing knowledge
schema and navigate through large amount of avaitaiiee
resources become very demanding.

Representation and visualization lafowledgeis another
issue that facesselfregulated learners and knowledge
explorers.One of thecontributiors of Concept Maps that they

Knowledge based work demands ways of externallglepend on the visual perspective of the receiver as the
representing knowledge t o compl ement tcdgrdtive pnasens begohes easier when concepts are plotted
functions. As a result, the idea of using concept maps iaut in the form of map. However, this same property could
education was introducedConceptual mapping has a long result in a distortion as maps can get more and more complex
history with education; early research in sthfield was due to the amount of information and concepts contained. For
conducted if4]. They invented concept mappitechnique to  that reason visualization of concept maps and knowledge
follow and understand changes in children's knowledge afomain has become a dleage and a rich field for research.
science. Depending on the learning psychology of David
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A survey was conducted @] on Vigua“zatiortechniques TABLE I. TEXT TOCONCEPTUALREPS CONVERSION TEMPLATE [12].
of knOW|edqe doma'_nSThe lmpOf_taDC_e of this res_ea_rch tha '@)riginal Conceptual | Complementary Media Supplementary
d oesn 0t pravious worklbut & introduces bibliographjc text Outline Info Assets Info

data set. This dataset includedicies from the citation
analysis, bibliometrics, semantics, and visualization literatyres.
It applieddifferent visualization techniques on the dataset and q Original text Sentence by sentencetbg original text
comparel the resullts. is placed in this column. The original text is placed
here without change.

Also one of the interesting visualization of conceptual

information space techniques is that discussef@]init used f Conceptual outline In this section the conceptual
the infolead technology to navigate a large number of web outline is extracted and placed. It is extracted in the
pages simultaneously in a 3D visual presentaiibie. research form of <Concept> predicate <Concept>.

in this area is stilbpen and evolving the main goal is how to ) ) )
make the interaction between the human and the machine more 1 Complementary Ird. This section contains any further

flexible and simulate the way the human brain works. information not expressed in the conceptual outline.

o ) ) i ) ) This information is seen by the user as complementary

This is what ledJniversity of WisconsirMadisonto adopt and he can always go back to it for enhancing the
the project of CoMPASSConcept Mapped Projebased understanding of the conceptual map.

Activity Scaffolding System) J]. The CoMPASS is a ) ) o

hypertext system that uses two representations (concept mapsf Media Assets This columnfor any media (images,

and text) to enable multiple passes through the same material ~ video) asset extracted from the text and adds to the

and to support inquiryral learning. The COMPASS hypertext understanding of it.

is used to help students generate ideas and learn about scienc%

concepts that will help them to solve their design challenges.

Based on this system a study was made on middle school

students[10]. The study showed thatudents who used the

map version of the software their navigation was more focused As noticed from the above explanation of eaolumn role

and did better in the conceptual map and the essay test. in the creation of conceptual representation, the conceptual

A Buth wal b tructed? outline is recorded in this table. This recording allows the users
- Buthow conceptual maps can be constructed: to trace what they drew on the map back to the text. And also

Two main approachdsavebeen suggested [15] and[16]  determine the origin of each concept from the text.

for producirg conceptual maps. The first approachaitext- ) . :

based approacii5]. As the name states tesased maps are  1he other approach is dometased approach this

generatedtlosely relatedo certain piece of textt is based on aPproach is discussed [i6]. As our thoughts not always

textcharting and Rhetorical Structure Theory (RST a n d ©XPiegged in linguistic fonmhe domairbased approacks

done in severalstages. Starting with taking notes and used In representinghonlinguistic acquired knowledge.

summarizes of the texthen a text charting is done on the textAlthough there is no specific definition for this approach, some
while consilering the RST of the text to produce an initial Main features that characterize this type of representation can
map. The final stage results in the final concept map in whictpe found inf16].

concepts and relationshipsetiveen them is identified and It should cover the main attributes and features of

Supplementary Info:any external information from
sources other than the text in hand is added in this
column.

plotted. certain domain of knowledge.

A method was suggest@u[12] to facilitatethe process of It is not specifically reled to certain coanitive
producing atext-basedconceptmap; it is called Texto- 1 schema P y g
conceptual representatiothe aim of this method is to '
facilitate the transformation dextbased information into a M Itisnotspecif c t o certai ntextfreec e
graphical armode conceptual representation. Traditionally the representation.

graphical conceptual representation was done directly while
extracting concepts from a piece of text. So the conceptual map
is being drawn while reading a piecé text. This required
several recorrection and réormulation andalso makes it
harder for users to trace back concepts in the map to the ¢ Graphical and visual iconsan be usetb describe the

original text. Once the map is plotted there is no way to dynamics of certain domain of knowledge.
identify where each specific concept is extracted frasthe

user depend only on his memory and brain to organized and 1 The produced domain map should ibeontestableo

extract the concepts without recording why and how he draw experts in the same domain

the map in this certain way. The analysisof Wikipediain this papelis done usingext
Textto- conceptual representation allowed for enrichingbased approach. Howewreresulting conceptual maps can be

The developed domain map should be of minimal
representation and yet captures the main features of a
domain.

the conceptual representation processconsidered a domain map as explaibetbwin the proposed
The conceptual outline extraction is done in a table of thénethod.
following form. II. PROPOSEDMETHOD
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Selection of

certain domain

of knowledge

o

The conceptual outline produced

from the textanalysis

Selectingon a topic
within the domain to be
the scoop and context
of the analysis

Perform Text-analysis on
the articles from
wikipedia category tree

A e
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Search Wikipedia
forthat topic's

categorytree

The extracted Wikipedia
Categorytree
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Perform text analysien the articles fronWikipeda category
tree.

The text analysis performed on Wikipedia category tree
articles isa textbased analysis done [extto- conceptual
representatiomethod mentioned above.

Mapping the conceptual outline

The produced conceptual outline from the previous stage is
transformed into a conceptual maje produced mais called
Domainmap based on tednalysiSDMT).

Apply visualization techniques
ltés widely known that when
thenumber of displayed concepts and relationships, they began

- o4 / to look cluttered and more difficult to read. Another dimension
~g of our research was to propose a method for the displaying of
Mapping the conceptual The produced ~ Aonly such large and nested maps. This leads us to the final stage of
outiine conceptual map <:| Visualization applying the visualization techniquégisualizationtechniques

(Domain-map based an techniques

text-analysis (DMT))

are applied orhe DMT mapproduced from the previossage.

These techniques aseiggested to improve the visuaiiion of

the produced DMT mapn order to facilitate the exploration of

such largeand entangled maps an organization is of the map is
proposed. The organization result in a 4 layers of the same
map. These 4 |l ayers end with t

Fig. 2. Proposed method for analyzing Wikipedia domains

Although te useof conceptual maps to support self
regulated learnersand to improve the navigation and
exploration capabilities for learnefsas been addressed in Layer4: is the bottom layer, this layer contains the DMT
several researchetheuse of c oncepbeam | magsd RiSin ith @&iginalGokm.
applied before on thigype of encyclopedic knowledge. i ,
Therefore it was necessarily to develop a new methodology to Layer3: n the 3rdl_a}yer., concepts are arranged aC(_:ordmg
demonstrate how concept mapan add significantly to the (© their topical classifications According to [18] topical

representation andavigation processhrough encyclopedic ~classification is abstract structured spaces for agiag
domains of knowledge.The stags of the proposed material spaces in which material or immaterial objects can get

methodologyshown in Fig.2 the details of each stage are @ location Such immaterial objects can be concepts of certain
discussed below. domainor disciplineor generally subjects of documents that
Selection otertain domain of knowledge are abstractly taken as information unibs this layer the
relationships that join the concepts remain apparent.

In this analysis the focus iscientific domains.Three . L
domains were selected for the analysis, the criteria suggested Layer2: the resulting map from layer3 is displayed but the
for specifying domains is as folloWhe first subject domain relationships are removed. This a!lows the user to concentrate
selected is a single subject single disciplihe, second one is ON the concepts and see them without the interference of the

single subject multiple disciplines, the third one is a multipld€lationships.

subjects multiple disciplines. Layerl: the cluster layer, in this layer concepts are
grouped into clusters with the header of each cluster is shown
in the top of the class. Each cluster is about certain topic, the
>)1eader is the main concept and the rest of the clustbeis

oncepts that are nesting from this main concept.
E?omain Expersupport

Selectinga topic within a domain to be the scoop and context
of the analysis

Within each domain a context should be stated clearl
while navigating through Wikipedia. Such context makes i
easier to judge on which concepts to include and which not i
the analysis.This makes the domain of a manageable size In all of the three explored domaiegpertssupported the
Without clear context so many compte can be included which analysis in two main steps Experts helpessentidy in
makes the analysis a daunting tasls when the chosen topic reviewing the extracted Wikipedia category tree and the
is subject groupor principle subject, the navigatetbmain  produced DMT mapln caseof the category treegvaluating
becomeso wide and harder to analyze and investigate. the extracted mapan cause the addition or removal asfy
concepts to the mapccording to their relatedness to the
context in handin the case of the DMT map, they help in the
comparison with the original category map

Search Wikipedia for that togicsategory tree

Each selected domain is searched in Wikipediaxtoact
the corresponding category tree of that domgiis extraction
is simply done by finding theontext relatedipper and lower It 6s been founexpedéc cpmr avindjed os
categories of the selected topic along with any related pagésat the produced conceptual map can be considered a
within the categorie§ hierarchy Categories opages thatre  reasonable domain mafhe analysis starts witkext-based
related to our context afecluded in the analysithat isdone  approachfor the articles extracted from Wikipedia category
on the next phase. This relatedness is judged by the help of tinees and ends with producing a domain map shtisfies the
expertsn each domain. domain map characteristics mentioned earlidris solves an
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important issue regarding the creation of domain maps that
require an epert to create them. So without the need for
experts a domain map can be obtaittedughthe text created

by Wikipedia users, the reason for seeking a domain map is
that these maps captures the main essential features of a
domain without relying on a ceaiit piece of text. Therefore the
resulting conceptual map is called Domaiap based on text
analysis (DMT).

In each case wer@ assisted by different expel the first
casethe experts are teacher assistaatsl the authors of this
work who workin the faculty of computers and information
systems. In the second cabe expertsupport is given by
domain map created [23]. This map was created as teaching
aid in the course of HAilmther od
final casethe expertsupportis the category tree extracted from
EduTechwiki EduTechWiki is concerned withducational
Technologyand related fields and hosted BYECFA- an
educational technology research and teaching unit at University
of Geneva. EdutechWiki is ra&sourcdor educational
technologyteaching and research.
(technicaltutorials for seHlearners that or to besad in
classes around the wor[@0]. EduTechWiki is organized in
the same manner as Wikipedia, it include categories and sub
categoriesAs notedfrom the abovexperts a not necessarily
human expertsThe support can be given byraap or a
reaserach calucted by some expert in certain domaihey
act as experts byelgng the analysisof this workto evaluate

Vol. 4, No.8, 2013

Relational Database

Relational Caleulus

Relational algebra

Database
T
include sub-category
Materialized view
Database model = -
Domain relational calculus

include sub-category

o Relational model
[Dhjact-r&\anur\al impedance mismatch
'\\ Query by Example
Relational data mining |g— =
includg pages
/ % { cardinality (data modeling)
N_——
Row (database)
Sublanguage
Sargable
Codd's 12 rules
Tuple relational calculus
Codd’s theoremn
Suppliers and Parts database

Relation (database) RDBMS Weak entity

include sub-category

Object-relational mapping

!
L

Polymorphic association

Synonym (database)

4) Stagefour: Perform text analysis on the articles

It also provide somérig. 3. Wikipedia Relational model Category tree

from the category tree
Below is sample of theext analysis done on thrRelational

Database

model

article

TABLE 2. TEXT TO CONCEPTUAL RIPRESENTATION OFRELATIONAL DATABASE

the results in comparison éotifacts in hands MODEL ARTICLE
Relational model Article analysis
V. RESULTS AND DISCUSSI® Original text Conceptu | Complemen Media
. . . . 9 al Outline tary Info Assets
In this section the proposed method is applied on three i< cmional e
casestheseltree cases are discussed below. modelfor databasenan Relat S
. <Relaton e
. agement is database T
A. RelationalDatabase model case modelbased  orfirst- ﬁ:odeb . =T
1) Stage one: Selection of certain domain of | order predicate logic| = oo
knowledge first formulated and model>
. . " . proposed in 1969
The domain selected in the first cas®atabasethere are by Edgar F. CoddiL][2]
two mainreasons for choosing this domalfirst this domain <Relation
satisfies the puefined criteria in which database is al
considered a single subject, single principle domain In the relational model Eg(rji;t
. . of a database, all data i A
The other reason is thdhe authors of this work are represented  in  term{ 92t& i
professors and teacher assistanthe faculty of computers of tuples grouped <T“p'ez>
and information systems in the Information system | intorelations epe
departmentand so consideredxpers in this area.We also <relations
consulted with another teacher assistant the same >
department. <relation
al DB>
2) Stagetwo: Selectingpn a topic within a domain A database organized i| organized
to be the scoop and context of the analysis te”gsl of the ff'?t'oni’i' according
For our analysis we selected relatiodatabase mod§24] model is aelational | to
. database <Relation
to be the context of this case al
. . . model>
3) Stage three: Search Wikipedia for that topic <relation
category tree The purpose of the al
According to Wikipedia Relational Database model relaﬁoﬁal pmodel is to| Model>is
category tree is as shownFig.3 i a _
provide <declarati
adeclarativemethod for
specifying data and ve
f method>
queries for
<data>
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and
<queries>
users directly state wha BSB?\;IZ L;ge
informationthe databas¢ <DBMS>
. ] state what
contains and  whai describe
. ; should be
information they want| <Data contained
from it, and let the| Structure | . the
database manageme| > for gatabase
system software take{ <sorting> and what is
care of describing dat{ and the type of
structures for storing the <retrieval inforr)rllgtion
data and retrieval > of they want
procedures for| <data> y
answering queries to retrieve
from it
<relation
al
Most implementations| inr:]oclig::en
of the relational model tec? b
use theSQL data <sqf y
gerjé”u'ggg and  query| pps and
<Query
Language
>
However, SQL AnOtheer |
databases, including gggal?aseg
DB2, deviate from the .
relational model in 1S DB2 that
many details; Codd ::Sonsidered
fiercely argued agains deviati
deviations that a deviation
> L from the
compromise the original .
principles relational
model

5) Stage FiveMapping the conceptual outline
This process includdasansforming the conceptual outline
from the previous stage int conceptual representatiorhe
produced map from this stage is showed below for th
relational model casenly a snap shot is shown below due to

the size of the map
Layer 4:
? subtype enul-es‘\r are either,_

P .
| — Uncamplele subtype relationship J
has two type

|
called x
| \
\
identifying relationship mrmscg
@mw relationship diagrams fines #{ Week ent\th
with
|

bold rectangler
Database system

/

~consists of
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—uses

data structures

for sorting and retrieval of

!

\

it's attribute | | foreign key

*

\
form

Polymorphic association |y
T

(sme) o
4

|
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\

low access hides identity of "\
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| for, \
p] / \
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Fig. 4. Layer4 map Conceptualrepresentation of Relational model case
(DMT map)

I. Stage Six: Apply visualization techniques
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Wikipedia categoryiree:
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Wikipedia Categories are arranged in a hierarchy which
could leadto misleading information about what is related to

what. For ex: inFig.3 t opi ¢ ARDBMSO i s p
iRel ati onal model 06 as a subsid
go under ADBMSO which is a s
mai ntain DatabMSe®. alNoeng@ wihtal i

form fADatabase systemo which
iRel ati onal model 06 in the Data
1 An example of the misplacing of concepts under

different categoriesF o r ex: the topic
exists while theR Ent i ty Rel ati onshi
describes week entities and
included.

1 Someentriesare placedunder different contextas in
menti oning ifRel ati onal Al ¢
cal cul uso; these t wo topi

foundation for query languages. A context where they
are mentioned is usually when we are talking about
Query Languages and the power of using them with

fiRel ati onal Dat abaseo. Ot he
contexts |l i ke AWeek medt i t i
with the establishment of a database schema.

1 Fig.3containsthé opi ¢ A Rel ati thisal D

topic describes a data mining technique applied on
relational dat abase; it mu
miningo category for those
and its techniquesThis is evidencethat there is no

clear criterion for including topics within egories

The Resulting DMT mapsThe maps produced bythe
proposed methodhows significantly the difference between
Wikipedia representation afomain knowledgeand between
the resulting conceptual representat®nEven though our
representation began by the analysis for adiclfrom
Wikipedia category tree and not frasther sourcestheresults
show wider views and interconnectivity between concepts
within a domain

The resulting cluster map Fig.7 showsa variety oftopics
inside Relational model domainFor instance, Entity
relationship diagram (ERD) that contains different types of
entities including normal entities and week entities and the type
of relationships between these entities are descicheatly.
Suchnformation didnodt appear i n
map, only mentioning week entity article as a page within the
relational model category. Note that ERD is an essential
concept in the creation and development of any relational
database modelFig.7 also contains the different types of
Database objects, database models, query languages and
concepts of normalization and denormalization. The different
operations allowed by relational algebra and relational calculus
are also placed ithemap inFig.7.

The Role of domain expersupport proving how well
domain knowledge is represented is judged by the domain
expert. Experts also hefmalyzing the included topics on both
the category tree and the resulting DMT mag explained
above theresulting conceptuaDMT maps provide a much
more comprehensive view for the domain in hafibo the
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relationships between the concepts are much easier to locate A Pendul um+ dynami cal syst
and understand. pendulum concept exisni Adynami cal Sy
di dshéw in the results andi dn 6t refl ec

In this casehe evaluation process of Wikipedia category category tree of them together

tree resultedin exluding some articlelike Relational data

mining, Relver and other unrelated concepts. 1 Also the steady state and transient states of system
. . . behavioralfeatures exist under different categorias
B. Simple Harmonic motion case from SHM

The scope ofthe second case is Simple Harmonic Motion ) ) o
(SHM). SHM is a single subject, multiple disciplineBhe ~ The Resulting DMT mapsThis classification shows the
concept of SHM is related to seveaatasi t 6 s us ed domainphSyM in @ more detailed and clearer representation.
in mechanics, in engineering. t @ssinvolved in somany !t spécifies the natural phen
dynamical systems f osprexng ofrdeimelipnlike feeguency;ipyity, soscillation)different
itos related likeCircdar mation. Innmtoet i P@s<of dynamical systems that are subjectntuiion like

analysisof this casehe expertsupportis a SHM map(expert ~ (SPrings, pendulums, oscillatorsjifferent types of periodic
map[23]) Fig.8 motion like (cicular motion, SHM, molecular motipn

_ ) - dampingand their typeshat affects the motion of dynamical
after searching for SHM in Wikipedia the extracted systems and the states these systems can be under.

category tree idrawn asn Fig.9 ) R
The resulting cocept ual maps donot

Then guided bythe expertmap the first category tree is concepts, but they also arrange them and specify the type or
expanded in which we searched Wikipedia for topics thiat e relationships between theffihis shows the importance tfe
in the expert map and adbese articles to the firgixtracted  conceptual representation in detecting concepts that are highly
category treerig.10 After applying all the six stages of our related to the domain and yet arvet included or included in
proposed method the resulting DMT map in the form ofambiguous way.

clusters (Layer 1is then drawn irrig.11 ) i .
The role of domain expesupport The first category map in

Domainanalysis _ o Fig.9 showsthat normal users will only find articles about
Wikipedia categoy tree: For any user investigating SHM simple harmonic motion, classical mechanics and pendulums.
topic, the first category treféig.9is what he will find in It is almost impossible fousers with no knowledge about the

Wikipedia. This shows the difference between amap truly  domain to find the rest of the topics thagaired by using the
describing the domain and wgettmapifFges who dondt have enouc
knowledge will find.

In the expanded category tree fiFig.11 it included Ay
important articles like, oscillation, waveform, amplitude,
damping, sine wave, circular motion, spring pendulum and
pendulum. This shows the deficiency of navigating Wikipedia
without previous knowledge ia domain. Vithout the guide
map such articles that are according to the guide map form a
very important aspects of SH
For users who are reading for the first time about SHM, these
topics will look like any other topic on medtias category
that contains over 200 categories,-sabegories and hundreds
of pages under these categories.

reache

1 Wikipedia categorization trees have ad hoc
organization of topics insufficient to fully and
satisfactory characterize a domain. ot topic like
AOscillationsd is categor
classical mechanics, and treated as a topic of higher
level than SHM. While in fact oscillation is one of the
behaviorafeatures that describe SHM it is part of it.

el wi t h

9 Concepts that are supposed to be linked to each other
appear here as separate entities not related in the
Wikipedia category tree. For ex: dynamical systems eyl
t hat contains Systse@ms ngsq | .

APendul umsd, and fAspring pendul umso.
Fig. 8. SHM guide map, created by domain expert

1 When searchingof concepts related to engineering
and SHM, the only results are instruments related to
the control part of engineering and not the motion.Even
when searching for the two concepts together
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Fig. 9. Wikipedia SHM Category tree
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Fig. 11.Layerl map, DMT map arranged into clusters of topics

C. Cognitive support tools

The thirdcase isCognitive supportopic. Following same
selection criteria as done on the previous 2 cases, this case is a
multiple subjects, multipledisciplines. The selected topic
within cognitive support domain is cognitive support tools.

Wh e n sear chi ng cogmtive toolé ins to
Wikipedia, this topiova s n 6 t in Wilopedigcot even the
topic 6 c 0 g ni t.inthe caseutipepexpesupportthat
will guide the search in Wikipedia is EduTechWiKil9].
Guided bycategory tree dEdutectWiki map irFig.12a search
is conductedn Wikipedia for finding topics that matchésose
in Fig.12 The resultingWikipedia category tree farognitive
support toolds drawnin Fig.13 Although the main concept
&ognitivetoobbd o e s n 6t e x i sotne df the akiGlek i p e «
in EduTechWiki category treeexist in Wikipediabut under
different categoriesAfter applying all the six stagesf the
proposed method the resulting DMT map in the form of
clusters (Layer 1is drawn inFig.14

Domain analysis:

Wikipedia category tree: Same issues regarding the
organization of Wikipedia categoriearc be seen in this case
too. Fig.19 shows that concepts that are related to cognitive
tools appearhere to be scattered all over Wikipedia under
different categories. Only few articles seem to have some sort
of a connectioras Note taking,Mind map andConcept map,
Instructionalscafblding andNote taking

The Resulting DMT map®lthough the conceptof Cognitive
tools and cognitive support are not explicitty mentioned in the
articles extracted from Wikipedia budfter clustering these
conceptsstart to surface. Cluster likognitive skillsinclude
concepts that describes cognitiand skills acquired by the
brain. Also the Cognitive support cluster shows type of support
that can be given to learners in order to support the cognitive
skills. It alsoshows the type of mentalqmesses and functions
that human brain is capable of.

The cognitive tools cluster is a group of the cognitive tools
that can support the cognitive process performed by the brain.
Some of these tools use visualization techniques ke
approach in hand&onceptual maj so another cluster appears
that include some of the visualization features used in the
cognitive process.
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