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What is Linked Open Data?

Linked Open Data

Open Data

ﬂOpen Data” refers to data and \

information
beyond just governmental
institutions and includes those from

other
relevant stakeholder groups such as
business/industry, citizens, NPOs

Qnd NGOs, science or education. j

Wikipedia

Linked Data

Linked Data describes a method of
publishing structured data so that it
can be interlinked and become
more useful

Exposing, sharing, and connecting pieces of data, information, and knowledge on the Semantic
Web using URIs and RDF

Linked data describes a method of publishing structured data so that it can be interlinked and
become more useful



What is Linked Open Data?

The Semantic Web isn't just about putting
data on the web. It is about making links, so that
a person or machine can explore the web of data.
With linked data, when you have some of it,

you can find other, related, data.

- A roadmap to the Semantic Web by Tim Berners-Lee

http://mww.w3.0rg/Designlssues/LinkedData.html


http://www.google.com/url?sa=i&rct=j&q=tim+berners-lee&source=images&cd=&cad=rja&docid=VxUqQ6HK79gyRM&tbnid=Q-XQn_GXtxjU9M:&ved=0CAUQjRw&url=http://www.techweekeurope.co.uk/news/splunk-ibm-big-data-ceryx-roi-104475/attachment/tim-berners-lee&ei=VvoaUZ6XCaTviQKW54GQDg&bvm=bv.42261806,d.aWc&psig=AFQjCNEYaBSXmWYA26AfWRaf1_Z8K10hFQ&ust=1360808390869285

Evolution of the Web

The Vision of the Web

» Nowadays, the idea of linking web pages by using hyperlinks is obvious, but this was a
groundbreaking concept 20 years ago. We are in a similar situation today since many
organizations do not understand the idea of publishing data on the web.

» The evolution of the web can be seen as follows:

semanticness
of the web

Web of Data
(Linked Data)

Data on the Web
(Open data)

Web of Documents
(Hypertext)

.Documen'rs on the Web

time

1990 2010 2020



LOD of the Semantic Web

» LOD in the Semantic Web Cake

User Interface & Applications l
Trust '

___Uniying Logic )

Ontology:
OWL

Query:
SPARQL

Crypto

Data interchange:
RDF


http://www.google.com/url?sa=i&rct=j&q=semantic+web+layer+cake&source=images&cd=&cad=rja&docid=Tq9GbcHFF1vfXM&tbnid=tT5SuDSZ9fgn5M:&ved=0CAUQjRw&url=http://www.semanticfocus.com/blog/entry/title/introduction-to-the-semantic-web-vision-and-technologies-part-1-overview/&ei=9_0aUZHWKsWEjALVr4GoCw&bvm=bv.42261806,d.aWc&psig=AFQjCNFEkOoqiGjS1PFiwHTS1aqjUzpu_A&ust=1360809818048140

Principles of Linked Data

1. Use URIs to identify things.

2. Use HTTP URIs so that these things can be referred to and looked up ("dereferenced") by people
and user agents.

3. Provide useful information about the thing when its URLl is dereferenced, using standard
formats such as RDF/XML.

4. Include links to other, related URIs in the exposed data to improve discovery of other related
information on the Web.
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Five Star Linked Data

Available on the web (whatever format) but with an
open licence, to be Open Data

Available as machine-readable structured data (e.g.
excel instead of image scan of a table)

as (2) plus non-proprietary format (e.g. CSV instead
of excel)

All the above plus, Use
» S0 that people

All the above, plus:
to provide context




Linked Open Data Cloud

Linking Open Data

» The so called LOD cloud covers more than an estimated 50 billion facts from many different

domains like geography, media, biology, chemistry, economy, energy, etc. The data is of varying
quality and most of it can also be re-used for commercial purposes.
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Overview of ASN

Achievement Standards

» Generic term indicating all forms of statements formally promulgated by a jurisdiction,
community or organization to help shape teaching and learning in K-12 schools.

» Curriculum standard describes what should take place in the classroom. Specifically,
curriculum standards address instructional technique or recommended activities as opposed to
knowledge and skill per se (Marzano & Kendall, 1997).

» Content standards specify ‘what students should know and be able to do.” They indicate the
knowledge and skills—the ways of thinking, working, communicating, reasoning, and
investigating, and the most important and enduring ideas, concepts, issues, dilemmas, and
knowledge essential to the discipline—that should be taught and learned in school (National

Education Goals Panel, 1993)”
Achievement
Standards

/7

Tight Coupling

Achievement Standards
Define What Skills Are
Tested

Achievement Standards
Define What Is Taught in
the Classroom




Overview of ASN

» Achievement Standards Network

» The ASN is made up of two fundamental [httoipurt org/ASNIrosourcos/D100017A]
. Doctment Ohio: Academic Content Standards K-12
entities: (1) standards documents, and (2) Mathematics (2001)
statements.
» ASN takes each standards document as it is
produced by its official promulgating agency dctorms:isPartof
and "atomizes" its content into atomic gom:IsChitdOf
Sta tem en tS . ,{h:rpj/purf O(QM SNiresources/S1024934)
L. S and Operations
» These two entities—documents and Standard
statements—are framed in terms of an entity- ;
gem:isChildOf
relationship model (ER) and embodied in It ApuroryASNesouroes/S100562F]
putation and Estimati
RDF/XML (Resource Description Framework).
» Both structural and semantic relationships
! 3 13 ttotpurt, ASN/reso '$102487C,
between the ASN's primary entities—the anm"fa.?'fso:v. s —
. 3 s ddition, subtraction, Itiplicati d divisi
standards document entity and its atomic st ;:,,;:Mﬂp;';;,g,:;ngz:g,, ot
statement entities—have been defined. rosults with respect to the original problem.

http://asn.desire2learn.com/


http://en.wikipedia.org/wiki/Entity-relationship_model
http://www.w3.org/TR/rdf-primer/

Overview of ASN

» ASN Taxon Paths

» A single traversal of a branch of a standards document--here from the root (i.e., the standards
document description) to a leaf (i.e., a statement at some arbitrary level in the branch hierarchy).

Document: History-Social Science Content Standards for

———> California Public Schools, Kindergarten through Grade Twelve
{http:/ipurl.org/ASNiresources/D1002AS)

People Who Make a Difference

>
(httplipurl.org/ASNiresources/S1008A%96)
2.3 Students explain governmental institutions and

7> practices in the United States and other countries.
(http:/ipurl.org/ASNiresources!S1021248)

1. Explain how the United States and other countries
make laws, carry out laws, determine whether laws have
been violated, and punish wrongdoers.
(hitp:/ipurl.org/ASNiresources/S101307 1)




» ASN Goals

Overview of ASN

» Create an international repository of curriculum in machine addressable form that

Are accurate digital representations of curriculum and their component statements (semantic units);
Are consistent in form; and
Are modeled in RDF and amenable to the

Semantic Web
Intermediary
Statement
Standard ," ALY % Standard
Allgﬂ 5 ’Inimod Mappings : nferred Mx:gmp mmr‘s
”~ ’ \
Texss Drect Mappings Dwrect Mappings
o @@ TG

Resource Resource
Correlations Correlation

SRR

Educational Resources
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National Curriculum of Korea

» 2009 revision

>

[t proposes the achievement standards of subjects which are taught in elementary, middle, and
high schools.

» NCIC(National Curriculum Information Center) maintains the achievement standards documents
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Mathematics achievement standards of
middle school.



What is Achievement Standards”?

Achievement Standards

Achievement standards describe the knowledge, skills, and attitudes achieved by students after
—_learning subjects in the classes.

._ Teachers understand what they must teach and assess according to
Achievement ' the achievement standards of subjects.

Py p— Students understand what they have to learn and achieve from the
' achievement standards.

Teaching-
. Assessment
Learning -
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An example of the achievement standards of the science subject of middle school.
A. What is Science?

The Structure of the Achievement Standards




Code Format

» Achievement Statement Code Format

School Grade Coding
Elementary 1-2 grade 2

Section | Subsection Detailed statement

Elementary 3-4 grade

11, bp2 xpyz [WHE AME2 =2 25+ QI

7] (2) B2 A9 FHO2 7|2 AT 4 ULk,

H
rOl-

4
Elementary 5-6 grade 6 1.7
Middle 1-3 grade 9




Achievement Statements Path

»  Hierarchical Path
» Achievement standards are composed of many statements, which have hierarchy relationships

[httokasn.org.kr/KASN/D3190121]
Atalo] 20|E 7HX| £ dtst 2d &
x-krarﬂ Ef% 23 =%0| CHYBIC

[httoykasn.org ki KASN/DI10028] =
Sota It} sy 4H7|E S 2
{hi‘i‘p,?’,i{fasn. org.kr/KASNAS 3190147 sChildoF
7h.afst0|2H? _

Statemen
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Conceptual Design of Korea Achievement
Standards Profile(KASP)

Core Entities

{ Achievement Standards

*Ex) 2009 revision National Curriculum(Science Subject)

{ Section Statement

*Ex) Section 06
*Content : 119062. 241
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Class

vV v . v v v Vv

EduOrganization
EduSubject

KASP Classes

StandardDocument

Statement
Achievementl evel
Syllabus
LearningResource

EduOrganization

1

.1 3

create Standards
i isStandand sOfSubject

StandardDocument

EduSubject

1

1 hasStatement

hasSubStatement

1

Statement

.1 .

Syllabus

has Syl

1“-

5

1

s Achievemnentlevel

AchievementLevel

1.7

1.7

hasLearning Leasounce

LearningResource

1.3




Class Definition

KASP Classes

Type Definition

Class Name EduOrganization

Class Label Educational Organization

Type n/a

URI http:/ /kr.kasn.org/KASN /schema/EduOrganization

Subclass n/a
dF7|ES WEStD 225t n|7|2S 7220k neR, A:
wsH, dsudEote S0 8 5 UL dixf= =71 7|22z S

Description 29| QIAEAT MEE = oL o2 Ex7 25 E= AbE 7|2
oz == EF sy 2222l 59| SUHASS 250 of o
Ct.

Type Definition

Class Name EduSubject

Class Label Education Subject

Type n/a

URI http://kr.kasn.org/KASN/schema/EduSubject

Subclass n/a
F7|z2 elote nitgRE 7tE[7|= AR Stug(=d 158

Description NE nit=mg AAEHAR FOloitt o & 0, 259t L =0{u, &
St dpstur, Asotn ot 50| AAEHAZ HO|EH 4= ULt




Class Definition

KASP Classes

Type Definition
Class Name StandardDocument
Class Label Achievement Standards Document
Type n/a
URI http://kr.kasn.org/KASN/schema/StandardDocument
Subclass n/a
i watmg= ol dF7|E 2ME ZtelZith 24 uitmgE
- dF 7|z 43l A B S 7Isc 24 AHE HASH
Pescription 5| 9i3t Zep2z M 2Ao| HEIHO|E X MK 2M=20| YAE &
go =z gostn ULt
Type Definition
Class Name Statement
Class Label Achievement Statement
Type n/a
URI http://kr.kasn.org/KASN/schema/Statement
Subclass n/a
AF71E MU0 ZolE E dF7|1E S Folste Sa20|0h d
F7lEe ot e dF 7|50 oM dF7IE2E R0 U
Description OO SIR2 WHZA+F 20 4§ MMt fMHe dF7|E8

oot £|22 oy ELs dF7IE ASTEE 25| Il
A7) At = o] LotEA S 7HX| A RACE.



Class Definition

KASP Classes

Type Definition

Class Name AchievementLevel

Class Label Achievement Level

Type n/a

URI http://kr.kasn.org/KASN /schema/ AchievementLevel

Subclass n/a
dF 7128 dFl+T2 Z2ote L0\ dF T2 WSO
O M7HX| ¥ o= FolElLt 2EdE 15l 4S5HE SafL 2

Description Ldoz golot= Yl e Safj2o| AAEHAZ WGttt = 5}
Ltel dF 7|2 = M7 (d,S0hel dx7|&E ALBAr HAE
BESHA EIC.

Type Definition

Class Name LearningResource

Class Label Learning Resource

Type n/a

URI http:/ /kr.kasn.org/KASN /schema/ LearningResource

Subclass n/a
SF7|=0 A= S5k E Felots S A0|0t StEAR2

besciotion | ASSIS0| BBE|E RS J1217|0] A24M, 0|0|X, YHO|X £

2t XtRS0| 2 4= UL = S5 A0 Of

Ciget 22fel 5 2
=1

of 2Ct FHMO RS &M SHAE Fo|d BeJt Aol ULt




Class Definition

KASP Classes

- = Oy

Type Definition
Class Name Syllabus
Class Label Syllabus
Type n/a
URI http:/ /kr.kasn.org /KASN /schema /Syllabus
Subclass n/a
Wit 3 GF 7| E0f e = YA = HE FolSt= S22 0|0 =
- 20| £42 A= HEHHO|EE Foldt= A2 2 Witdy,
Description  cholny, 24}, % Thx|o] AR SeiAEA 2

x|
Mof tiiet @35 FHEIC.




KASP Classes And Properties

Class Diagram

EduOrganization EduSubject AchievementLevel
_Edu{]r\g]:[;l -edusubID 3
-edutrgName -edusubName S tementURT
-eduOrgEnName -eduSubEnName -achilevellabel
-role0fAchieve -schoolGrade -achilevelContent
-contact -description - comment
-comment - comment
hasSubStatement /q
! ! hasAchievementLevel
i Standard sOfSubject 1 1.*
creatk Standards Statement haslLearning Leasource
-statementID ) . LearningResource
1 1 . |-StatementNoctation - -learningRscID
1 has Statement 1" |-authorityStatus -learningREEFcrmat
StandardDocument 1.0 E
o -conceptKeywords -learningRscTitle
-standardID - hasSyllabus |-chapterTitle -resourcelRI
-5tan?ardT1t%E Syllabus 4 +|-statement -learningRscsubject
—CUPF}CUIQMTltlE -syllabusID -bloomTaxonomy -comment
—Eub%lcgtl?nStatuﬂ -courseName -localSegence
-jurisdiction -schoolGrade -comment
-createdDate -schoolYear
—llnk?dDatE -instructor
-doclLink -learningObjective
-comment -syllabusURI
- comment




KASP Classes And Properties

createStandard

EduOrganization

=edulrgID
=edulrghNamea
=edulOrgEnhName
=role0fAchieve
-contact
-comment

createStandards

1.* 1

StandardDocument

-standardID
-standardTitle
~curriculumTitle
-publicationStatus
-jurisdiction
-createdDate
-linkedDate
~docLink

=Ccomment

Type
Relationship
Label
Class
URI
Type
Domain
Range
Cardinality
Reverse

Description

Definition
createStandard
Create a Standard Document
EduOrganization
http://kr.kasn.org/KASN/schema/hasStandard
n/a
EduOrganization
StandardDocument
1.%
part of, isCreatedby

uWFI7|HOM SF 7= EME SIOtAS

mjo

X~ O|
o_—

re
n



Class design for Achievements 1LOD

isStandardsOfSubject

EduSubject

~edusSubID
-eduSubName
-edusubEnName
-schoolGrade
-description
-comment

andards

\ i

is Standanrd sOft

StandardDocument

-standardID
-standardTitle
~curriculumTitle
-publicationStatus
-jurisdiction
-createdbDate
~linkedDate
-doclink

= comment

Type Definition
Relationship isStandardsOfSubject
Label Is a Standards of a Subject
Class EduSubiject
URI http:/ /kr.kasn.org /KASN /schema /hasEducationalSubject
Type n/a
Domain EduSubject
Range StandardDocument
Cardinality 1.1
Reverse hasStandardDocument
Wit GF7|ETA ARO[ HAZM wut=0| IF7|EEME
Description 7K = A E Zolotit. O J2tA = dF 7= = M7 o n =29

MF7|ES Holst Aoz HAE d¥E = UCL




Class design for Achievements LOD

hasStatement
StandardDocument Statement

-standardID -statementID

-standardTitle hasStatement |- 5tatementMotation

~curriculumTitle 1 1.+ |-authorityStatus

-publicationStatus - conceptKeywords

-jurisdiction -chapterTitle

-createdDate -statement

-linkedDate -bloomTaxonomy

~-doclink -localSegence

-comment -comment

Type Definition

Relationship hasStatement
Label A standard document has statements
Class StandardDocument
URI http:/ /kr.kasn.org/KASN /schema /hasStatement
Type n/a
Domain StandardDocument
Range Statement
Cardinality 1.%
Reverse part of, isStatementOf
vescription | SEZIEEM O 240l FolE Trelw A HH7IETe

A E 2|0|StC.



http://kr.kasn.org/KASN/schema/hasStatement
http://kr.kasn.org/KASN/schema/hasStatement
http://kr.kasn.org/KASN/schema/hasStatement
http://kr.kasn.org/KASN/schema/hasStatement
http://kr.kasn.org/KASN/schema/hasStatement
http://kr.kasn.org/KASN/schema/hasStatement
http://kr.kasn.org/KASN/schema/hasStatement

Class design for Achievements LOD

hasSubStatement

has SubStaternent

1 1.7

Statement

-statementID
-StatementNotation
-authorityStatus
|-conceptKeywords
-chapterTitle
-statement
-bloomTaxonomy
-localSegence
-comment

Type Definition
Relationship hasSubStatement
Label A statement has the detailed sub statements
Class Statement
URI http://kr.kasn.org /KASN /schema /hasSubStatement
Type n/a
Domain Statement
Range Statement
Cardinality 1.%
Reverse part of, isSubStatementOf

StLtel dF7|E2 1 5tel AT 20 2Lt SMSHA M&=te o

Description 29| MF 7|28 7IE £ L} hasSubStatement ZHAH|= Statement

AA
QIAEAS ALO[O ASTZE Folettt



http://kr.kasn.org/KASN/schema/hasSubStatement
http://kr.kasn.org/KASN/schema/hasSubStatement
http://kr.kasn.org/KASN/schema/hasSubStatement
http://kr.kasn.org/KASN/schema/hasSubStatement
http://kr.kasn.org/KASN/schema/hasSubStatement
http://kr.kasn.org/KASN/schema/hasSubStatement
http://kr.kasn.org/KASN/schema/hasSubStatement

Class design for Achievements LOD

hasAchievementl evel
AchievementlLevel
-achilevelID .
- statementURL Type Definition
-achilevellabel Relationship hasAchievementLevel
-achilevelContent Label A statement has an achievement level
-comment
Class Statement
113
URI http:/ /kr.kasn.org/KASN /schema /hasAchievementLevel
hasAchievpmentLe vel Type n/c|
Domain Statement
has SubStaterpent
Range AchievementLevel
1 1 1+ Cardinality 1.3
Statement Reverse part of, isAchievementLevelOf
-statementID Descrintion SHLIO| MA|J|=2 A = Blo| MA|AZ=S JLX|C
- StatemantNatation p tLte| A3 7| =2 &, &, otel dF|+=&2 71Tt
-authorityStatus
“1-conceptkeywords B
-chapterTitle
-statement
-bloomTaxonomy
-localSegence
- comment



http://kr.kasn.org/KASN/schema/hasAchievementLevel
http://kr.kasn.org/KASN/schema/hasAchievementLevel
http://kr.kasn.org/KASN/schema/hasAchievementLevel
http://kr.kasn.org/KASN/schema/hasAchievementLevel
http://kr.kasn.org/KASN/schema/hasAchievementLevel
http://kr.kasn.org/KASN/schema/hasAchievementLevel
http://kr.kasn.org/KASN/schema/hasAchievementLevel
http://kr.kasn.org/KASN/schema/hasAchievementLevel

—

Conceptual design for LOD with Learning Analytics

K-12

Curricula
HE
Curricula
Global
Curricula
LOD
Research profiling
DB
Content
LOD
Education
Search
\/
Private

DB

Global
Search

2™ filtering
(Anonymous,

Curricula-

Content
LOD

Identifying

Results of
earning analytics
Analyvtics
(Micro)
Analytics Algorithm
Data
collection
Crawling

learning data

Digital Textbook, online content, etc.
User data, system logs. etc.

T Te=

R | i
: T L ey
4

- - —— L

~

v Effectiveness of curricula
v Service trends

000000 000

v Learning pattern or attitude. etc.
v Suggesting Learning path
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