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Abstract

The purpose of the current research is to design an ontological model
of electronic learning objects based on the standard of learning object
metadata in the organizational repositories of Iranian universities of
medical sciences in order to organize learning objects in a structured
way. The purpose of the research is applied research. In the current
research, the observation and survey method was used and the matching
of the standard metadata elements of the learning object with the
metadata elements of the learning objects in the organizational
repositories of the research community was discussed. Then, the
researcher-made questionnaire was provided to the experts to perform
the Delphi technique in order to modify and validate the identified
elements. In the next step, a verified set of elements and entities for e-
learning objects was obtained in the organizational repositories of
Iranian universities of medical sciences. Finally, based on the identified
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entities, the ontological model of electronic learning objects was
designed based on the learning object metadata standard in the
organizational repositories of Iranian medical sciences universities. The
data collection tool is a researcher-made questionnaire and a standard
metadata framework of the learning object. Version 5.6.1 of Protege
software was used .During the ontology construction process, the
software outputs were evaluated by experts in the field. After
confirming the concepts and relationships, a conceptual structure was
presented based on the findings. The findings showed that the designed
ontological model consisting of 162 classes with a total of 189 types of
relationships and 2220 samples located in the classes was illustrated.
The results of the research showed that the learning object metadata
standard is comprehensive as a combined standard that includes all
types of metadata. Based on the identified entities based on the learning
object metadata standard, the ontological model of electronic learning
objects was designed in the organizational repositories of Iranian
universities of medical sciences. The designed ontology has the overall
accuracy as well as the accuracy of different components. The result of
this ontology is to present a conceptual structure consisting of concepts
in an explicit form in a formal format. By applying ontology based on
the learning object metadata standard in the structure of organizational
repositories of medical sciences universities of Iran, it is possible to fix
possible errors in the semantic level of data, including improving
retrieval, better access and designing intelligent systems.

1. Introduction

The present research attempts to identify standard metadata elements
for organizing learning objects in the organizational repositories of
Iranian medical sciences universities based on the learning object
metadata standard. The present research aims to design an ontology
model of electronic learning objects in the organizational repositories
of Iranian medical sciences universities in order to better display the
identification metadata elements. From the semantic point of view,
showing semantic relationships between learning objects and better
retrieval of learning objects in order to take an effective step towards
managing and making information resources available for e-learning.

2. Literature Review

The Institute of Electrical and Electronics Engineers Learning
Technology Standards Committee defines a learning object as a digital
entity that can be used, reused, or referenced during learning
(reusability). One of the electronic learning resources is online learning
object repositories. Repositories of learning objects are basically the
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storage of research data and educational materials. To efficiently
retrieve educational materials according to the needs of e-learners,
educational materials are tagged with a set of metadata that describe
educational works such as document topic, document type, etc.
Metadata is an important component of learning object description
resources. Metadata is also important for interoperability operations.
This is because schema metadata is transferable in interoperability
standards. The ontology of learning objects for the field of e-learning
provides semantic connections between learning objects and provides
high-level information and the development of e-learning. Therefore,
the ontology of e-learning objects for organizational repositories of
Iranian medical sciences universities provides accurate and meaningful
learning objects for the e-learning community. The proposed ontology
in this research is based on the metadata standard of the learning object
and the characteristics of the learning objects to help the organizational
repositories of Iranian medical sciences universities in organizing their
information, quickly and accurately retrieving educational materials,
facilitating the reuse of content and improving the quality of the
electronic learning process and it even provides the use of objects to
create a general context of learning environments using a concept map
of e-learning. In fact, the ontology design of electronic learning objects
for the organizational repositories of Iranian medical sciences
universities based on the learning object metadata standard helps to
describe the learning objects in a structured way, and this importantly
improves the retrieval of learning content and better access to electronic
learning content in the repositories.

3. Methodology

The purpose of the research is applied research. In the current research,
the observation and survey method was used and the matching of the
standard metadata elements of the learning object with the metadata
elements of the learning objects in the organizational repositories of the
research community was discussed. Then, the researcher-made
questionnaire was provided to the experts to perform the Delphi
technique in order to modify and validate the identified elements. In the
next step, a verified set of elements and entities for e-learning objects
was obtained in the organizational repositories of Iranian universities
of medical sciences. Finally, based on the identified entities, the
ontological model of electronic learning objects was designed based on
the learning object metadata standard in the organizational repositories
of Iranian medical sciences universities.The data collection tool is a
researcher-made questionnaire and a standard metadata framework of
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the learning object. Version 5.6.1 of Protege software was used .During
the ontology construction process, the software outputs were evaluated
by experts in the field. After confirming the concepts and relationships,
a conceptual structure was presented based on the findings.

4. Results

The findings showed that the designed ontological model consisting of
162 classes with a total of 189 types of relationships and 2220 samples
located in the classes was illustrated.

5. Conclusion

The results of the research showed that the learning object metadata
standard is comprehensive as a combined standard that includes all
types of metadata. Based on the identified entities based on the learning
object metadata standard, the ontological model of electronic learning
objects was designed in the organizational repositories of Iranian
universities of medical sciences. The designed ontology has the overall
accuracy as well as the accuracy of different components. The result of
this ontology is to present a conceptual structure consisting of concepts
in an explicit form in a formal format. By applying ontology based on
the learning object metadata standard in the structure of organizational
repositories of medical sciences universities of Iran, it is possible to fix
possible errors in the semantic level of data, including improving
retrieval, better access, and designing intelligent systems.

Keywords: Organizational Repositories, University of Medical
Sciences, Metadata Standard, Learning Object, Learning Object
Metadata, Ontology, Organization
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Classes
Classes Assistant_Professor ‘Teaching Method'
owl:Thing ‘associate professor' Event
Access Mode Lecturer ‘evaluation event'
Accessibility Professor ‘teaching event'
Agent 'Administrative staff' ‘field of study'
organization Other_Staff discipline
edu_catl_o na,ll ‘technical staff' 'Knowledge Area’
organization
Center Student 'Knowledge Body'
college 'PhD Student' 'knowledge topic'
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department 'postgraduate student' 'Knowledge Unit'
division 'Undergraduate 'Learning Goals'
Student'
faculty Course Condition
institute Assignment criterion
school Exam_Quiz Evaluate
university 'Learning Material' 'Learning Method Type'
'information entity' 'learning objective' 'learning object'
regulation Lesson 'Additional Informaiton'
'training program' Chapter ‘content fragment'
‘research group' Subject ‘Content Object’
person Main_Subject ‘educational resource’
assistant ‘Major Subject’ 'knowledge grouping'
Learner Syllabus Module
researcher Title Program
staff Topic 'learning outcome'

‘academic staff'

Teaching Material

'learning path'

Classes

. Presentation Thesis
Learning_Resource_Type
Activity_Description Publication Diploma
Electronic_Journals Article Doctoral
Guide Book Masters

Learning_Asset

Book_Section

Web_Resource

Animation Conference_Article Learning_Web_Site
Artifact Digital_Publication Other_Web_Resource
Audio Patent Weblog
Diagram Proceedings Wiki
Exam Seminar_Material Program_Of_Study
Experiment Show/Exhibition Bachelor
Figure Workshop/Conference_Item Certificate
Image Paper Doctorate
Lecture Poster Master
Monograph Speech School_Diploma
Movie Research_Project Recommendation
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Class_Movie Resource_Pack Role
Turial_Movie Encyclopedia Adviser
Picture Glossary Author
Questionnaire Vocabulary Co_Worker
Table Software Contributer
Test Teaching_Plan Creator
Text Lesson_Plan Editor
Video Module_Program Illustrator
Other Teaching_Resource Interviewer
Classes
Publisher User_Profile
Reviewer Character
Superviser Educational_Information
Translater Knowlege_Ability
Skills Learning_Style
Non_Technical Motivation
Other_Skills Personal_Informaiton
Technical R
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- access mode
- accessinilty
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rganization

Y " educationg] arganization

- Center
- collge
- department
- dvision
- facaly
- institite
-0 sehool

- 0 niversity

Y " information entty

- requlaton

-~ training program

------ . research group
V- .person

------ - assistant
------ 0 Leamer

------ ) researcher
vlm

B

- l academic staff
1 Assistant Professor
1 associate pofessor
I lecturer
-1 professor
- Administrativ staff
0 Other_Staff
- technical staff

v 0 Sude

-~ ) PAD Studant
- postyraduate student

-~ Undergraduate Student
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v Course

¥ Course_Requirment
-0 Assignment

- Exam_Quiz

- leamning objective
V-0 lesson

0 Chapter

v- 1) Subject
0 ain_Subject
0 Mo Suec
- syllabus

-~ () Teaching aterial
- Teaching Method

70 event

0 exaluation event
- teaching event

7 Field Of Study

0 discipline

- Knowledge Area
-~ Knowledge Body
(0 knowiedge fopic
(5 Knowledge Unit

v Learning Goals

-~ Conditon
0 criterion
- Evaluation

- Learning Method Type
7~ leaming object

0 Addional nformaiton
0 content fragment
0 Content Object
0 educational resource
¥~ knowledge grouping
0 Mot
- Program

-~ {1 leaming ottcome
-~ leaming path

¥

7- () Learning_Resource_Type

¥

¥

----- { Activity_Description
---- () Case_Study
---- { Electronic_Journals

7-- (0 Learning_Asset
-----  Animation

----- 0 Exam

-----  Monograph
\2 . Movie

Y.

----- { Book_Section

- Conference_Article
- {0 Digital_Publication

- () Patent

- Proceedings

- Seminar_Material
- ShowlExhibition

Y- . WorkshopiConferenc

- Research_Project
F- ' Resource_Pack
----- - Encyclopedia
..... . Glossanr
----- - @ Vocabulary

! Software

A

! . Teaching_Plan
() Lesson_Plan
=0 Moduke_Program
) Teaching_Resource
7.0 Thesis
-+ Diploma

- Doctoral

-1 Masters

V- Weh_Resource

(0 Learning_Web_Site
-~ () Qther_Web_Resource
- Weblog

- Wiki

7-- Program_Of_Study

- Bachelor

-0 Certficate

- Doctorate

- Master

-0 School_Diploma

- Recommendation

70 role

- Adviser

-0 Author

- Co_Worker

- Contributer

-0 Creator

- Editor

- ustrator

- Inferviewer

- Publisher

- Reviewer

- Superviser

- (0 Translater

7 User_Profile

- Character

- (0 Educational_Information
-0 Knowlege_Abiity

- Leaming_Style

-0 otivation

-~ Personal_Informaiton
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Object Properties

Domain

Range

Acquired_In_Course

Learning outcome

Course - learning object

Assessed_By

Learning object — course

Person

Learning object -

Assessment Person course
School —faculty — department — institute | Educational
Blongs_To — learning object —chapter organization —
university- course
. Digital publication - article —
Cited_By cor?fererplce article Agent
. Learning goals- learning object-course- Condition- learing
Consist_Of | path- chapter-
esson- ... knowledge topic ....
nowledge top
Course- program of study- publication- Co worker- translator-
Created_By educational resource... creator-student-
publisher...
Defines Recommendation- user profile Learning path- person

Deposited_By

Learning object

Agent

Education_Profile

Learner- student

User profile-
educational information

Enrolled_In Student Program of study
'field of study’' Organization- person Field of study
Focus_In Course- program of study Knowledge body
Fvorite_Subject Person subject
Has_Academic_Staff Educational organization Academic staff
Has_Accessibility Educational resource- learning object accessibility
Has_Adviser Thesis Adviser
Has_Answer Learning asset- course Test, exam-quiz
Has Author Educ_atlonal resource- learning object- Author
— learning resource type
First Author Edugatnonal resource- learning object- Author
— learning resource type
otherAuthor Edugatnonal resource- learning object- Author
learning resource type
Educational resource- learning object-
Second_Author learning resource type Author
Has_Character Person character

Has_Classification

Learning object- skills

Person- learning
resource type

Has_Condition

Leraning outcome- learning goals

condition

Has_Content

Learning object

Learning resource type

Has_Contributer

Educational resource- publication

contributer
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Object Properties

Domain

Range

Has_Course

Educational organization

Course

Has_Creator

Publication- program of study learning
resource type...

Creator- publisher-
student- co worker

Has_Criteriton

Learning object- learning goals

Access mode- criterion

Has_Degree

Student

Program of study

Has_Department Educational organization Department
Has_Depositing_User Learning object Person
Has Editor Publlcqtlon- Learning object- Editor
- Educational resource
Organization- course- learning object- Educational

Has_Educational_Organization

program of study

organization

Has_Educational _Resource

Field of study- course

Educational resource

Content fragment-

Has_Element Learning object content object-
educational resource.
Has_Event Course Event
Has_Executor_Of Plan Research project researcher
Has_Illustrator Learning asset Illustrator
Has_Inoformaiton_Entity Agent Information entity
Has_Institute Educational organization Institute
Has_Instructor Course Ac?‘dem'c staff-
assistant. ..
Has_Interviewer Learning object Interviewer

Has_ltem_Type

Learning object

learning resource type

Has_Knowledge_Ability

Academic staff- student- assistant-
learner

Knowledge Ability

Has_Learning_Goal

Learning path- Learning goals

Learning goals

Has_Learning_Material

Course

Teaching material

Has_Learning_Outcome

Learning method type- teaching plan

Learning outcome

Has_Learning_Path

Learning goals- Learning object

Learning path

Has_Learning_Resource_Type

Learning object

learning resource type

Has_Learning_Style

Student- learner

Learning style

Has_Motivation Agent Motivation
Has_Organization Program of study organization
Educational

Organization- knowledge area- field of

Has_Part organization- module
study- course...

Has_Prerequierd knowledge area Course

Has_Program Knowledge grouping- educational program

organization

Has_Program_Of_Study

Person

Program of study

Has_Publication

Academic staff- student- publisher

publication

Has_Published

Publisher

Publication- learning
object

Has_Publisher

learning object- course

publisher

Has_Registered

Program of study

student

Has_Relation

learning object

learning resource type-
educational resource

Has_Reviewer

Publication- learning asset- learning

object Reviewer
Has_Skill Person Skills
Has_Staff Organization Staff
Has_Student Educational organization student
Has_Subject Lesson subject




Y[ O1)Ken 5 6 50,8 e s o 031318 51kl ool py (K3 5SU1 6,8 5b Sledl it 1o

Object Properties Domain Range

Has_Superviser Thesis Acader_nlc staff-
superviser

Has_Syllabus Lesson- course syllabus

Has_Teacher

Learning event- course- teaching
resource

Academic staff-
researcher- assistant

Has_Technical

Person

Technical

Has_Theory Educational resource Knowledge topic
Has_Translator Publication- learning object Translator
Has_Type Learning object Learning method type

Intended End_User_Role

Role- person

Learning object

Is_Adaptations_Of

Learning object

Learning object

Is_Based _On

Content fragment- teachning material

Learning object

Is_Described_In

Accessibility- knowledge grouping-
educational resource

Access mode- program

Is_Part_Of

Field of study- educational
organization- module

Organization, course-
discipline- knowledge
area...

Is_Prerequired

Course

Course

Is_Reference_By

Learning object- recommendation

Academic staff

Is_Related To

Training program- regulation

Information entity

Is_Required_By

Educational resource

Research group

Istructure_Of

Academic staff- researcher- assistant

Course

Lifecycle Learning object Learning object
Status Learning object- educational resource Learning object
Version Learning object Learning object

Member_Of Academic staff Educational

organizaiton

Organises Organization Program of study-

assignment

Prepared_By Program of study-assignment organizaiton

Provided_By Program of study Educational

organizaiton

Provides_Program

Educational organization

Program of study

Relates_To

Information entity

Educational
organizaiton

Responsible_For

Organization- person

Knowledge grouping-
learning object

Resposibility Of

Knowledge grouping- learning object

Organization- person

Satisfied

learning object- course

Learning outcome

Superviser_Of

Superviser- academic staff

Thesis

Teaches_In

academic staff-researcher- assistant

Course- learning event-
teaching resource

Typical_Learning_Time

learning object

Student- learner

Used_For Teaching material Course-
Works_For Staff organization
Written_By Teaching material- learning object- Author

teaching resource
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Data Properties

Interactivity Type Description Location
Abstract Difficulty City
'Additional Informaiton' | DOI University_Location
Affiliation Duration Material_Ratings
Aggregation_Level Educator_Guide Material_Visited Time
Branch Email Metadata
'Case Study' Evaluation Name
Catalog Format Number
Concept Gender Objective
Conference_Proceedings | ID Other_Information_Source
Context Identifier Other_Platform_Requirements
Course_Description URI Page Range
Course_Fee URL Qualification
Course_Name Impact_Factor Requeirment
Coverage Interactivity Level Rights
Date ISSN Copyright

Approval_Date Jurnal_Index Copyright_And_Other_Restrictions

Date_Available Jurnal_Of_Publication_Ttile Cost

Date Created Keyword Scope

Date_Deposited Language Group_Project

Date Issued Learning_Web_Site Organizational

Date_Modified Material_Ratings Semantic_Density
Date_Valid Material_Visited_Time Size

Teaching_Plan Typical_Age_Range Version
Title Typical_Learning_Time Max_Version
Type University Address Min_Version
Status Volume | -
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label See also description
preflabel Is defined by Incompatiblewith
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