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ABSTRACT

This study focuses on developing a metadata schema for organizing contextual information of digital textbooks
as learning resources, considering technological and educational environments. First, the research examines
the national textbook operation systems and identifies the descriptive elements of digital textbooks in different
countries. It also reviews the characteristics and functions of digital textbooks as defined by the Ministry of
Education. Additionally, international metadata standards and schemas for learning resources, including ISO/IEC
19788-1:2024, OER Schema, and DCMI LRMI, are analyzed. The proposed digital textbook metadata schema
is structured with vocabularies such as Thing, Curriculum, Classification Code, Resource, Assessment, Educational
Activity, Educational Audience Role, Stakeholders, Attributes, and Resource Metadata. To define the relationships
between vocabularies, 18 types of relationships between vocabulary, excluding hierarchical relationships, are
specified. In addition, this study confirms that the proposed vocabularies and relationship expressions effectively
reflect the key concepts and functionalities of digital textbooks emphasized by the Ministry of Education.
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ot Thing= ol SIXb} #¢d BE /Hde
FAsA} skl e, 2 Aol ek HE S

CreativeWork

Intangible \
Organizaiton M OER Schema
Person .

Place
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OAgR A et olE A7) A AT 365

‘Resource’ ¢} W% 347} AHE RS £33}
sh= f2dE Z82 Intangible = Vo] 4
gty =3 SAT Fg2 9ol el
7ol sl Au|E A= Tidel £/ ghol
g & 9= AW AL 2 A vledsigdth

Course
CourseSection
CourseSyllabus
Resource )
LearningComponent
LearningObjective

Topic

Class
ClassStanding
T Enumeration
Format
GradeFormat
Property
StructuredValue

4) OER Schema EFQ! BAHIZ; 2HtAI7HX| =H

Z3]: OER SchemaS AA s

Type expected Type
SEMEEY &4
Type o 24 Type
Type on Types
HIO|E{EHY &4
Type Type
g %

(2! 5) OER Schema &4

(E 67 OER Schema Et2; Resource ¥ Intangible ZM2=
124 22 A 49 S5EHA 6A
Course - - - -
CourseSection - - - -
CourseSyllabus - - - -
Resource -

ReferencedMaterial - -
LearningComponent | AssociatedMaterial SupplementalMaterial - -

SupportingMaterial - -
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Assessment Quiz
Submission -
Lesson - -
InstructionalPattern Module - -
Activity Project
Task :
Practice -
Unit - -
LearningObjective - - - -
Topic - - - -
Assess -
Discussing -
Listening -
Making -
Observing -
ActionType Presenting -
Reading -
Reflecting -
Researching -
Watching -
Class DataType -
Writing -
False -
Boolean No -
True -
Intangible Yes -
Date - -
DateTime - -
Number Integer -
Text URL -
Time - -
ClassStanding - - - -
Enumeration - - - -
Format FaceToFaceFormat - - -
CompletionGradeFormat - - -
LetterGradeFormat - - -
GradeFormat
PercentGradeFormat - - -
PointGradeFormat - - -
Property - - - _
StructuredValue - - - -
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(E T7) OER Schema E}2}; Thing =

28] &4 #d g§Y 7] WAl 4 Bl
name expected Type Text
additional Type expected Type Class
description expected Type Text
Thing image expected Type CreativeWork, URL
mainEntityOfPage expected Type CreativeWork, URL
sameAs expected Type URL
url expected Type URL
*Properties of thing expected Type -
..CreativeWork image on Types Thing
mainEntityOfPage on Types Thing
-+- MediaObject *Properties of thing expected Type -
------ ImageObject *Properties of thing expected Type -
.Intangible *Properties of thing expected Type -
..Organization *Properties of thing expected Type -
..Person department on Types Resource
institution on Types Resource
program on Types Resource
*Properties of thing expected Type -
..Place -
instructor on Types Resource
primarylnstructor on Types Resource
*Properties of thing expected Type -
LRMI, 2025b).
3.3 DCMI' LRMI
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Learning Resource Metadata Innovation) &
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= Bl o] Wos F7sthDCMI
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‘Educational Audience Role(S thid 93,
‘Educational Use(54 &4)", ‘Interactivity
Type(AE2F8 3)°, ‘Learning Resource Type
(3tE A 78) 59 A3E 7R aH
A A E e =),

A

LRML 20258).

L 7S] 8 o3 F
Type'& F91et 9] 7dS Al DCMI
LRMI, 2025a). Bt} 741421 /id o2 /3l
of k= ZHFUEE SKOS(Simple Knowledge

‘Learning Resource
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« Alignment Type
 Educational Audience Role
» Educational Use

* Interactivity Type
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« Alignment Type

[- Learning Resource Type ]

 Educational Audience Role
+ Educational Use
* Interactivity Type

<

a
=

Active

Expositive Interactivity Type

Mixed

Activity Plan

Assessment

Assessment Item

Educator Curriculum Guide
L€ssen Flan Learning Resource Type
Physical Learning Resource
Recorded Lesson
Supporting Document
Textbook

Unit Plan

2l 67 DCMI LRMI & dhek
el

A DCMI LRMI(2025b)

Assesses

Complexity Level

Educational Level
Alignment Type Educational Subject
Prerequisite
Reading Level

Teaches

Administrator

General Public

DCMI LRMI Mcntor

Parent

Peer Tutor
Professional
Student

Teacher

Assessment

Educational Use

Instruction

Professional Support

<& 7) DCMI LRMI 27|at o=
£2): DCMI LRMI(20252) & 1902 Helst

Organization System)& AFE-ale] et
S X918}, skos:broadMatch & Eaf %43
LRMI 7Hd+ vk 22 @745kl JieHDCMI
LRMI, 2025a).
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Use', ‘Interactivity Type' 5-& ¢35 A3}
T Aol tETH(E 8)F (£ 9) FD), ey
‘Learning Resource Type’, ‘Alignment Type,
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(3£ 8)ollX= 13E 2 Definition(%4€]), Scope
Note(H<] 571), Source(E*) & A28l th
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o132 Definition(2]), Scope Note(H¢]
F71), Source(£4) & ¥ ofHgl Exact
Match(F2] 7ld), Close Match(fAF 7).
Broad Match(’3$] 7H'd), Narrow Match(3}
9l 714), Related Match(1& 7d) 52 A
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Vocabulary

Definition

Scope Note

Source

Reading Level
(&7 2)

xdol ZydYPa
o Aloll = MetaMetrics®
Lexile Framework,
Renaissance Learning®]
ATOS 5ol =3Hd

https://ceds.ed.gov/element/00
0869 # ReadingLevel
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A&7k DCMI LRMI
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Use(53 &4)", Interactivity Type(’322} & Zg 2 Data Element &
& &4)", Learning Resource Type(&<5 AR
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WA HEHE|olE 27)np A Al WIS WS &

Het Yu =S FEsn A4

3.4 st A

271 32 o181

EL) ‘Educational

B33]2 A594 Alls 2025

3])’, "Educational

MIEH|O[E] A7|0F B 24

Ae7HA =A] 3221 ISO/IEC 19788-1:2024, <]

OER Schema, DCMI LRMI
RS 2710 24 ekt A4 £ 7]
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-

A2 Al 7He) 27mp B 2 FFSL YT
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W 7P A EEHL 93S % 5 99
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e AL A5
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2 430 3e

rlo weyorr
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3 2 A At wEH o
ISO/IEC 19788-1:2024
oA 2 =#t=dl 53] Application Profiles
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s F2UE HAFAL
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9 A *
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olal| #A A} Person .Person Educational Audience Role
AR Mgl et 28 Representation, Property _Intangible Alignment Type
s 24 Resource Educational Use
R o T Resource Interactivity Type
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