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Research Objectives

 (Goal) : Provide rich and diverse
learning resources that enable students and teachers to
deepen their learning experiences, moving beyond the

traditional

* Propose a Methodology: Develop a Bridge Model to effectively
connect digital archives with educational practices, fostering
seamless integration into teaching and learning processes.

* Publish LOD Datasets: Design and implement a series of
Linked Open Data (LOD) models and datasets as a
foundational framework for the educational use of digital

archives.
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Courses of Study

*In Japan, the government establishes the Courses of
Study about every ten years, which define the content to
be taught in primary and secondary education. Textbooks
used in schools are certified based on these guidelines by
the government.

 Traditionally, the Courses of Study have been provided
just as a textual document, but to enhance their usability,
the government has introduced standardized identifier,
Courses of Study Code in 2020.

v'These codes assign standardized 16-digit identifiers to each
sections and sentences of the Courses of Studly.
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Example of Courses of Study Code

* (Courses of Study for Elementary schools)
e Section 4. SCIENCE
+« A. Matter/Energy 8260233100000000

v (1) Object and weight Regarding the properties of objects, provide
instructions to help pupils acquire the following items, through exploring
activities in which pupils compare 1_82602_3_3110660000 ng attention to the

shape and volume of the objects.
Oa. Develop knowledge and understanding of th

8260233111000000 d acauire

skills for observations, experiments, and other bererrarroorsererrses

»(a) The weight of an object remains un
hanges.

changed ¢8260233111100000 l

»(b) Objects may differ in weight even when their volum| 8260233111200000

properties of objects, through investigating the

b. Develop abilities to generate questions and express them regarding the

object’s
8260233112000000 ‘Iume and

shape and their weight, and the relationship |

_their weight, based on their differences and similarities. y

v (2) Effects of forces generated by W g550533120000000 5



Japanese Course of Study (CoS) LOD

hd B Japanese Course of Study LOD X =+

C s o o https://w3id.org/jp-cos/

E“\\ Home About HZAE Google # “

Japanese Course of Study LOD

Japanese Course of Study Linked Open Data (LOD) is a dataset which includes information for course of studies published, as well as the related information
such as the subject areas, the subjects, and the course of study codes.

Sources: FHIFEEE 1— RO 11— BF (24KHR) (CDULVT by Ministry of Education, Culture, Sports, Science and Technology (MEXT), Japan

CoS code: [8220233112000000 ‘ Display

& https://w3id.org/jp-cos/

About Japanese Course of Study LOD »

List of Course of Study

® Elementary School Curriculum Guideline 1989-03 Notification

* Elementary School Curriculum Guideline 1998-12 Natification

® Elementary School Curriculum Guideline 2008-03 Notification

® Elementary School Curriculum Guideline 2017-03 Notification

® Elementary and Lower Secondary Department of Special Needs Education School Curriculum Guideline 2009-03 Notification

® Elementary and Lower Secondary Department of Special Needs Education School Curriculum Guideline 2017-04 Notification
hitpsy//w3id.org/jp-cos/ 2rgarten Curriculum Guideline 2008-03 Notification

Japanese CoS LOD dataset
provides all assigned CoS
codes as permanent URIs
and offers access to the
past thirty years of CoS text
and codes.



https://w3id.org/jp-cos/

Example of Item in CoS LOD

v 0wl EEFEUTEESE: x +

< C M

E“\\ Home About HZAZE

2% jp-cos.github.io/en/826/0233

https://w3id.org/ip-cos/8260233111200000

Google a#

(b) Objects may differ in weight even when their volume is the

Same.

& https://w3id.org/jp-cos/8260233111200000

M Home / Elementary School Curriculum Guideline 2017-03 Notification / 5515 / 5528 / F460 / &2 ) (FE3IZFF) /2 /A /7 (1) [/ 7 /[ ()

Details

Course Of Study

Course Of Study Revision
Source

Item Number

Description of Course Of Study

Item

~_ £~ L ea. N la

Elementary School Curriculum Guideline 2017-03 Notification
Elementary School Curriculum Guideline 2017-03 Notification

[82V11] Code for Elementary School Course of Guideline published in 2017, version 1.1  (2021-08-20 release)
Number 2309

Source [82V11] Code for Elementary School Course of Guideline published in 2017, version
1.1 (2021-08-20 release)

Type Line Number

(N, MEFRELTEESERS LN BD L.

07£N127111300A0NN

 Each item (code) in CoS
has a corresponding
page on CoS LOD.


https://w3id.org/jp-cos/8260233111200000

Japanese Textbook LOD

» (CPrww——— https://w3id.org/|p-textbook/

€ C M % jp-textbookgithubiofen/ Q & I @

m HEELOD Home About

Japanese Textbook LOD is a dataset
E[RETIEES I RE900% (1012 which includes bibliographic

Japanese Textbook Linked Open Data (LOD) is a dataset which includes bibliographic information for textbook

gz::z::::nforced in 1992, as well as the related information such as the subject areas, the subjects, teaching Informatlon for textbooks pu b“Shed up
# hipslfidrgp oo to now since the 7th CoS guideline
enforced in 1992, as well as the
related information such as the subject
Current Curriculum Guideline (Since AY2020) dlreas, the su bjeCtS; teaChing UnitS,

Elementary School (1 Curriculum guideline

Japanese Language Penmanship Social Studies Map Arithmetic Science Living Environment Studies M Com piling prospectus and the Cou rses

Health English Moral Education

Lower Secondary School [T Curriculum guideline Of St u dy-

Japanese Language Penmanship Social Studies(Geography Area) Social Studies(History Area) Social Studi

Music(General) Music(Instrumental Music) Art Health and Physical Education Technology and Home Economics(Technology Area)

Technology and Home Economics(Home Economics Area) English Moral Education 8

Upper Secondary School [T1 Curriculum guideline



https://w3id.org/jp-textbook/

Example of a Textbook Data in Textbook LOD

™ [ TTCTE—— https://w3id.org/jp-textbook//NF#/2019/38 %l /301

<« C M % jp-textbookgithub.io/en//\F4/2019/2#/301 . .
* Textbooks contain several teaching
#HRELOD H H .
f units, similar to a table of contents.
|
FIE [IRAT?2] &, & Page of Textbook FTUWER] 3
A ) —
%ﬁ' L/ L \EE*\_I_ 3 PUTHES, Textbook Page FHRE~p. 3
# Home / Elementary School Curriculum Guideline / Science / Science / LU 2 EROFUS Page of Textbook AUVERE 3
Textbook
Page p.4~5
Details Type http://schema.org/Chaptere
Title UWLERL 3
Editor(s) EA B KB F0 (FHM014
Publisher RREEFEA ST
ISBN 9784487105533 Cy o— .
1EOULEAICEUITE Page of Textbook FUWER 3
The total pages 182 5 Textbook
Dimensions Ad Page p-6~13
Target grade 3 Type http://schema.org/Chapter®
Authorized year 2019
Textbook catalogue Textbook Catalogue for Elementary School of 20!



https://w3id.org/jp-textbook/%E5%B0%8F%E5%AD%A6%E6%A0%A1/2019/%E7%90%86%E7%A7%91/301

Example of a Teaching Unit Data in Textbook LOD

v NI wmoEmssaals - gHE0 X+ - 0 x‘

< - ° 8 s pesmaoneeieenee | Nitps: //w3id.org/jp-textbook/AA100000003244

Lidlpowe » Each teaching unit includes links to the
corresponding Courses of Study (CoS)

MIDEZ < BREKD | items.

& https://w3id.org/jp-textbook/AA100000003244

BREOZHNR—D BqHE HUWER] 3
R— p.116~125
Type http://schema.org/Chapter#

U I EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEENEENEEEEEEy

AEEEEEEEEEEERR®

e FEESERADOHE - https://w3id.org/jp-cos/8260233111100000% 15 / 56255 / 56460 / 62/ (EB3FEF) /2/A/ (1) /77 [ (7)
_;E%Hil ﬁﬁ . W3, BHEDO TEEESEEDSRNC L. NHKfor School A>T > \Waiass Q ‘
= 1I* -
? Rk = https:;//w3id.org/jp-cos/8260233111200000& %1@/ B8 ) BBART /552 ) (BB3FEF) /2/A/(1)/ T /()
s 32 B Y, FENMNEIU CEESTEEDCENAbD S, NHK for School > F > WEKRE Q ‘
H5TIER EEDF AR -
BRg D= a https://w3id.org/jp-cos/8260233112000000 & %15/ SE2EE JSEAfD JEE2 ) (BB3FMF) /2/A/ (1) /A

~ = MOROAIESES EOBMRIC OV OBTTI 2T, ZRRNERAR(C, MOWEC DL COmMEEZ RS
FRUER INERT =
m U, RIRITDBTE. | NHK for School > T > WERTR Q ‘

EEEF 2019 = =] — ‘.IﬂlIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII'
5H 18F FHRISEIEOME (SNIL) A
#H (HE) FIRy wEBSE INFALIEIBR (B E)201 AR T BRI B RIS IES
TP E 3 [RE]EE5 [R5 7

BHBEORHN—Y BEE Type http://schema.org/Duration&

e i



https://w3id.org/jp-textbook/AA100000003244

Use-case Scenarios with Our Bridge Model (1)

CoS items

<IIIIIIIIII

— \\ %

Teaching Units

NHic NHKfor School
Educational contents from broadcasting programs

for

11 SXUKILAM workshop (Oi et al., 2022)
% Workshop program for curating and sharing
digital collection items into educational context

Open Educational Contents Archive of

Tokyo Gakugei University

Digitized materials in a university library’s digital
collection

Linked Open Data (LOD) datasets for educational

contents

Masao Oi, et al.:”SxUKILAM” Collaboration to Connect Local Digital Resources and School
Education: Workshop and Archiving to Construct Network of “People” and “Data”. 2022,
Proceedings of ICADL 2022, 125 - 134. https://doi.org/10.1007/978-3-031-21756-2_10



https://doi.org/10.1007/978-3-031-21756-2_10

Use-case Scenarios with Our Bridge Model (2)

* Through the CoS items, various teaching units, educational objectives, and
learning content are interconnected:

v'Students can deepen their learning by exploring high-resolution digital archive
content similar to the illustrations found in their textbooks.

v'Students become capable of independently searching for their own learning
materials, enabling them to extend their learning beyond the resources at hand.

v'Sharing and searching for links between teaching materials and CoS items
created by other teachers or educational material companies can significantly
reduce the time and cost of lesson preparation for teachers. This also
enhances learning outcomes, offering substantial benefits.

* Based on our experiences, links between CoS items and digital resources
are more effective when aligned with teaching plans or teaching units, as
they are more compatible with educational practice.

v'In other words, directly connecting standalone digital content to learning

objectives, such as those outlined in CoS, is often challenging... 19



Future Works

* Research Challenges

v'Develop applications for searching CoS items and learning resources and its
evaluation

v'Develop the methodologies for streamlining the process of linking to enable
extensive link descriptions

OQ: How and who is responsible for adding links between resources and the CoS
items?
* Challenges in Social Implementation

v'The need for national strategy on (digitalized) educational systems and
national educational data infrastructure

v'The importance of social acceptance in sharing foundational educational
data, especially on the constraints of private companies’ business models

13
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