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Overview of Achievement Standards

|NDEX Linked Data of Achievement Standards

Mapping ASN and Korean Achievement
Standards



What is Achievement Standards”?

Achievement Standards

» Definition : a statement of the ability and characteristics of knowledge, skills, and
attitude that students must achieve through learning, to be presentedas a practical
basis of teaching/learning and assessment.(According to the 2009 Revised National
Curriculum of Korea)

Definition of
achievement level

Achievement
measurement

Standards

Achievement
Practical basis about Level
what has fo be
achieved by students

Practical guidelines
about what to be
taught and learned

Guideline about good,
fair, and poor

Instruction & achievement levels
. Assessment
Learning

Understanding and
planning about what
should be examined
and evaluated



What is Achievement Standards”?

» Example(Connecticut Science Grade-level Expectation)

Second criteria of science subject (second level)

Curriculum standard per school grade , First criteria of science subject (top Ie}eDGoal of achievement

I Properties of Marter -I—.Hc:m' does the structure of matter affect the properties and uses of materials?

PREKINDERGARTEN £&— School level

S PE.1 - Objects have properties that can be observed and used to describe similarities and differences

Core Science Grade-Level Expectations Preschool

Curriculom - i . rork Assessment
Framework Preschool Curriculom Framework Students should be able to- pssessment

PE.l.a. Some s ~ ) . SN NSNS EEE NS EEEEESESEEESESEEEEESSEEEESEEESESEEEEEEEEEEEEEEEEEEEE .

properties can be i;j’mtﬂ etf::l:":ﬁg::fg: Lo.g1f:la.l; 1. Use senses to make observations of objects and ;c:ge;lmir:gﬂges
observed with the - ! =T materials within the child’s immediate environment. . .

senses, and others can 1. Ask questions about and comment Uy

be discovered by using on observations and 2. Use simple tools (e.g., balances and magnifiers) and COG 3 Sorts
simple tools or tests. experimentation; nonstandard measurement units to observe and compare {| objects

properties of objects and materials.

b2

Collect, describe and record
information;

COG 5 Compares
and orders objects
and events

COG 6 Belates
number to quantity

3. Make comments or express curiosity about observed

Use equipment for investigation; phenomena (e.g.. “T notice that...” or I wonder if._.™).

4. Use common instruments to

- 4. Count, order and sert objects (e.g. blocks, cravons,
measure things:

toys) based on one visible property (e.g.. celor, shape,
5. Demonstrate understanding of one- size).
to-one correspondence while
counting; 5. Conduct simple tests to determine if objects roll. slide

or bounce.

6. Order several cbjects on the basis
of one attribute;

Sort objects by one or more
attributes and regroup the objects
based on a new attribute;

8. Engage in a scientific experiment
with a peer or with a small group.

\

Achievement statement (third level)



What is Achievement Standards”?

An example of the achievement standards of the science subject of middle
A. What is Science?

school.
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Achievement Statements Path

» Hierarchical Path

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

[hitpyfkasn.org ke/KASN/D3190121]
AHAIO| 20| 71X = 1fs oig =Yg
TASHD, T8 B2 N 0| CHIBIHE 22

g9g + 9o,

[httpy//kasn.org.kr/KASN/D310028]
FH0 WD s 4371

{hﬁp;f,fasn.org.ko’%ﬂﬁﬂml,d] sChidof
7)aksko| 2

Statemen

[(hitoifkasn.org ki/KASN/D31901.2]
afsto| 2| Meo] e
g 0L YSE D*Ef

sChildOF

[hito fkasn.org kr/KASN/S31801 1T
21 20| A= MHE SOt
2eto| Q842 OfsfBiLt.

[hitp/kasn.org ke/KASN/D3190122]
Hsh0| 22| o] 22 FHE
0% 3 8e 2 + ULk

isChildof

[hitpkasn.org ke/KASN/S3180111]
THAO| FHOA AT 4 9l A E
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Code Format

Achievement Statement Code Format

School Grade Coding
Section | Subsection Detailed statement

Elementary 1-2 grade 2

i = HE A OlC
Elementary 3-4 grade 4 R . HIE R E (1) HIE XM 2 e B E = ULt
Elomentary 5-6 grade | ¢ Sy e (2) BHE TtAl9 FY o2 o47|8 @R 4 r
Middle 1-3 grade 9

iy =
ul 7y = 4 1 1 1




Achievement Standards Repository

» Need of the digitized achievement standards

» Itis necessary to convert the contents of achievement standards distributed
presently in a document format for each subject into a data structure that a machine

can process through conversion to data and hierarchical structuralization.

» Approaches

» RDB(ER Modeling)
» Linked Data

NCIC3tasuyn=ac
National Curriculum Information Certer
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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. /

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



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 usefulinformation 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.



Overview of Achievement Standards

|NDEX Linked Data of Achievement Standards

Mapping ASN and Korean Achievement
Standards



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, di ould be taught
and learr Achievement
Standards

Achievement Standards
Define What Skills Are
Tested

Achievement Standards
Define What Is Taught in
the Classroom

/

Tight Coupling

Assessment



Overview of ASN

Achievement Standards Network

» The ASNis made up of two fundamental
entities: (1) standards documents, and (2)
statements.

» ASN takes each standards document as it
is produced by its official promulgating
agency and "atomizes" its content into
atomic statements.

isChildOf

hasChild =

)

STATEMENT }

» These two entities—documents and L
statements—are framed in terms of an
entity-relationship model (ER) and T
embodied in RDF/ XML (Resource hasChild

Description Framework). |

» Both structural and semantic
relationships between the ASN's STANDARDS
primary entities—the standards DOCUMENT
document entity and its atomic
statement entities—have been defined.

isPartOf



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).

itpLpurt. org/ASNiresources/D100017A]
Ohio: Academic Content Standards K-12
Mathematics (2001)

dcterms:isPartof

gom:isChitdOf

[httoHpur. org/ASN/resources/S 1024934)
Number, Number Sense and Operations
Standard

gem:isChildOf

[http:/purl org/ASN/resources/S100592F]
Computation and Estimation

[httptpurt org/ASNresouwrces/S 102487C)

Analyze and solve multi-step problems involving
addition, subtraction, multiplication and division
using an organized approach, and verify and interpret
results with respect to the original problem.



Overview of ASN

» ASN Goals

» Create aninternational 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 £ Yy “ % Standard
ngﬂ o ’lnhuodihppmg'. : nferred M);pm;. \A\'mmm
-~ ~

- ~

ASN

Drect Mappings @ Dwect Mappings

Resource Resource
Correlations Correlation

N O 0 e e

Educational Resources
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Standards



ASN Documents and Implementation

ASN Achievement Standards Document and Implementation

Curriculum standard per school grade

/ First criteria of science subject (top level)
/

Second criteria of science subject (second level)

Goal of achievement

=

I Propermies of Martter -I—Haw does the structure of marter affect the properties and uses of materials?

FPREEKINDERGARTEN <— School level

FPE.1 - Objects have properties that can be observed and used to describe similarities and differences

Core Science
Curriculum

Framework

Preschool Curriculum Framework

Grade-Level Expectations
Students should be able fo:

Preschool
Assessment
Framework

PEK.l.a. Some
properties can be
observed with the
senses, and others can

simple tools or tests.

be discovered by using

Cognitive Development: Logical-
Mathematical/Scientific Thinking -
1. Ask gquestions about and comment

on observations and
experimentation;

Collect, describe and record
information;

(]

3. Use equipment for investigation;

Uze common instruments to
measure things:

5. Demonstrate understanding of one-
to-one correspondence while
Connting:

6. Order several objects on the basis
of one attribute:

Sort objects by one or more
attributes and regroup the objects
baszed on a new attribute;

8. Engage in a scientific experiment
with a peer or with a small group.

1. Use senses to make cbservations of objects and
materials within the child’s immediate environment.

[S]

Use simple tools (e.g.. balances and magnifiers) and
nonstandard measurement units to observe and compare
properties of objects and materials.

3. Make comuments or express curiosity about cbserved
phenomena (e.g.. “I notice that...” or T wonder if...7).

4. Count, order and sort objects (e_g. blocks. erayons,
toys) based on one visible property (e.g.. color, shape,
size).

5. Conduct simple tests to determuine 1f objects roll. slide

or bounce.

NN N NN NN AN AN AN AN AN AN AN AN NN AN NN NN NENENEEENENEREEEEEEEEEEEEEE

COG 1 Engages
in scientific

inguiry
COG 2
objects

Sorts

COG 5 Compares
and orders objects
and events

COG 6 Felates
number to quantity

Achievement statement (third level)

\




ASN Documents and Implementation

» ASN Achievement Standards Document and Implementation

» All data of the standard are registered into ASN Framework and can be browsed
each information on the web

Connecticut Science Curriculum Grade-Level Expectations

View | | Aboutthese standards

About this resource:

Title en-US: Connecticut Science Curriculum Grade-Level Expectations

Description en-U/5: The Connecticut Prekindergarten-Grade 8 Science Curriculum Standards Including Grade-Level Expectations is a resource that supports the use ofthe
2004 Core Science Curriculum Framewaork to develop rigorous science curriculum, instruction and assessments. Grade-level expectations (GLEs) are instructional guidelines
that describe what students should be able to do to demonstrate the science knowledge and abilities they have developed as a result of 3 series of learning experiences and a
comprehensive curriculum.

Publication Status: Fublished

Subject: Science

Education Level: Pre-k K, 1,2, 3,4,5,6,7.8

Language: Enalish

Source: hitp:fwww sde ctgovisdelib/sde/pdiicurriculumiscience/pk8_science_curriculums...

Date Valid: 2010

Repository Date: 2011-03-02

Author en-US: Connecticut State Department of Education

Publisher en-US: Connecticut State Department of Education

Identifier: hitp:fpurl.org/ASN/resources/D1000383

Manifest: hitp:fasn jesandco.orgiresources/D10003B3/manifestjson



ASN Documents and Implementation

» ASN Achievement Standards Document and Implementation
» Achievement stated in the document could be interpreted to metadata applied ASN

entity and properties as follows:

Connecticut Science Curriculum Grade-Level Expectations

View | | About these standards

Connecticut Science Curriculum Grade-Level Expectations

x| [ i)

Quick Find:

=£5 Properties of Matter
@+ Objects have properties that can be observed and used to describe similarities and differen
=] Use senses to make observations of obiects and materials within the child's immediate &
5 Use simple tools (e.g., balances and magnifiers ) and nonstandard measurement units tc
5 Make comments or express curiosity about observed phenomena (e.g., "l notice that...”
5 Count, order and sort chjects (e.g., blocks, crayons, toys) based on one visible property
5 Conduct simple tests to determine if objects rol, slide or bounce.
# ] Objects have properties that ¢an be chserved and used to describe similarities and differan
) [_] Materials can be classified s solid, liguid or gas based on their ohservable properties.
@ [_] Materials have properties that can be identified and described through the use of simple tes]
@ [_] Materials can be classified a5 pure substances or mixtures, depending on their chemical an
@ ] Heredity and Evolution
(] Energy in the Earth's Systems
© ] Science and Technology in Society
@[] Forces and Motion
(] Structure and Function
@[] The Changing Earth
& (] Matter and Energy in Ecosystems
) [_] Energy Transfer and Transformations
@[] Earth in the Solar System

ASN Dashboard

£2[ Metadata Viewer

ASN URI:

Authority Status:
Indexing Status:

Education Level:
Subject:

Statement Label
en-Us:

List ID:

Description
en-Us:

Identifier:
Language:

id

http://asn.jesandco.org/resources/S11383C9
Original Statement

Yes

Pre-kK

Science

Grade Level Expectation

1.

Use senses to make observations of objects and
materials within the child's immediate environment.

http://purl.org/ASN/resources/S113B3C9
English



Korean Achievement Standards Document

» The curriculum standard area of content per educationlevel

Grade group

Area of contenf/u'\
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Korean Achievement Standards Document

Definition of Korean Achievement Standards Document

» According to ASN class/property model, Korean achievement standards documents
can be defined as follows:

* Title (en): Science subject curriculum.

* Description (en): (omission).

* Publication Status: Published.

* Subject: Science.

¢ Education Level: K-3,4,5,6,7, 8, and 9.
* Language: Korean.

*  Source: http://ncic.re.kr/nation.dwn.ogf.inventoryList.do .
* Date Valid: 2011.

* Repository Date: 2012-12.

*  Author (en): Ministry of Education -

*  Publisher (en): Ministry of Education.



Korean Achievement Standards Model

Based on three classes of ASN profile

>
>
>

CurruculumStandard(StandardDocument)

StatementDocument(AchievementStatement)

LearningResource

StatementDocument

LeamingResource

AssessesCompetency
BroadCaorrelation
ExactCorrelation
MajorCorrelation
MinorCorrelation
NarrowCorrelation
PrerequisiteCompetency
TeachesCompetency

CurriculumStandard

AlignFrom
AlignTo

Author
CurriculumVersion
DateCopyrighted
DateValid
Description
EducationLevel
HasChild
LocalSubject
Note
PublicationStatus
Rights
RightsHoolder

Subject

AlignFrom
AlignTo

Author
AuthorityStatus
Comment
ComprisedOf
CoreCompetency
Creator

Created
CurriculumType
DerivedFrom
Description
EducationLevel
HasChild
Identifier
IsChildOf
IsPartOf

ListID
LocalSubject
PrerequisiteAlignment
Rights
RightsHolder
SkillEmbodied
StatementLabel
StatementNotation

Subject




Korean Achievement Standards Model

Additional Entities

» Achievement Level

» Teaching/LearningPlan < II-14> =

AchievementLevel

LevellD
StatementURI
LevelLabel
LevelContennt
Comment

stal Ao geprel Hagdsel d@ AASE A&

Yzl & Mz4E
g | RUFERE g3 A AAFY AUFArE T
91013-1. T A
Ao FFF o : — - —
Ao olma | = | 2AFEAE olgdA F AALY HUFFsE 7@
d &S o] 3} & o~ 6 E]—
i, °olF % T ‘
T Ut ] _
v 3 | ¥ Ads Agedss 7 £ g
Syllabus
SyllabusID
SchoolName
CourseName
SchoolGrade
SchoolYear
Instructor
LearningObjective
SyllabusURI

Comment




Korean Achievement Standards Model

Implementation of Achievement Standards Linked Data

» Namespace definition
xmins:asn="http://purl.org/ASN/schema/core/"
xmins:dc="http://purl.org/dc/elements/1.1/"
xmins:skos="http://www.w3.0rg/2004/02/skos/core#

» RDF/OWL specification

<asn:Statement rdf:about="http:/ /kasn.keris.org/resources/S382119">
<dcterms:isPartOf rdf:resource ="http://kasn.keris.org/resources/D10003B3" />
<asn:authority Status rdf:resource="http:/ /purl.org/ASN/scheme /ASNAuthority Status /Original" />
<asn:indexingStatus rdf:resource="http:/ /purl.org/ASN /scheme /ASNIndexingStatus /No" />
<dcterms:educationLevel rdf:resource="http:/ /purl.org/ASN/scheme /ASNEducationLevel /7" />
<dcterms:educationLevel rdf:resource="http:/ /purl.org/ASN/scheme /ASNEducationLevel /8" />
<dcterms:educationLevel rdf:resource="http:/ /purl.org/ASN/scheme /ASNEducationLevel /9" />
<dcterms:subject rdf:resource="http:/ /purl.org/ASN/scheme/ASNTopic/science" />
<asn:statementNotation xmllang="“ko”>19011 </asn:statementNotation>
<dcterms:description xmllang="ko">Xt & 2| FEHO|AM LZ4St o= Y= ALY E S| 2ete| fFE8ES d¥< 5+ UCt
</dcterms:description>
<gemgq:hasChild rdf:resource ="http:/ /kasn.keris.org/resources/S382119A" />
<gemq:isChildOf rdf:resource="http:/ /kasn.keris.org/resources/D10003B3" />
</asn:Statement>
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