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Abstract: In the process of searching for a particular course on e-learning platforms, it is required to browse
through different platforms, and it becomes a time-consuming process. To resolve the issue, an ontology has been
developed that can provide single-point access to all the e-learning platforms. The modelled ONline Course On-

tology (ONCO) is based on YAMO, METHONTOLOGY and IDEFS and built on the Protégé ontology editing tool. ONCO is integrated
with sample data and later evaluated using pre-defined competency questions. Complex SPARQL queries are executed to identify the effec-

tiveness of the constructed ontology. The modelled ontology is able to retrieve all the sampled queries. The ONCO has been developed for the

efficient retrieval of similar courses from massive open online course (MOOC) platforms.
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1.0 Introduction

An ontology provides a way to organize and structure infor-
matjon, making it easier to find relevant facts and data. On-
tologies are used to define the concepts and relationships
within a specific domain of knowledge and can be used to
represent the structure of the data. Ontology is defined as a
formal explicit specification of a shared conceptualization
(Studer et al. 1998). Ontology provides an abstract model
by identifying its concepts within a specific domain that can
be understood by humans and machines (Guarino et al.
1995).

E-learning is gradually becoming a part of every student’s
life as it provides the facility to learn something new and in-
teresting to an individual. E-learning platforms have made it
possible for learners from anywhere in the world to get ac-

cess to online courses offered by top academicians and uni-
versities (Conache et al. 2016). Learning is made hassle-free
as one is enabled to get the exact course that one wants to
learn based on his interest, cost, level of knowledge and all
other factors.

1.1 Objectives

In the information society, the process of learning is contin-
uous. However, it is not possible to enrol for everything in
formal education which leads to an online learning boom.
But there are certain problems when someone searches for
courses online. Firstly, search engines pop up with many
massive open online course (MOOC) platforms. Secondly,
browsing through each platform provides thousands of
similar courses. Finally, comparing courses from one plat-
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form to another takes considerable time. Hence, selecting
the course of one's choice is a tedious process. We are mostly
dependent on search engines such as Google, Bing, etc. for
information retrieval, and Google Search can discover
courses from MOOC platforms which are based on simple
queries such as courses on Python, Java, music, etc. How-
ever, when it comes to the ability to find specific require-
ments such as courses provided by Harvard University on
topics related to Python which are of beginner level and
similar queries, search engines cannot deliver accurate re-
sults. Ontology can be employed for semantic-based infor-
mation retrieval which aims to improve the accuracy of re-
sults through query expansion and terms disambiguation
resolution (Asim et al. 2019). Ontology is one of the most
common knowledge representation models used extensively
in information retrieval as it represents the knowledge in
terms of machine-readable, understandable, and processa-
ble information hierarchies (Gai et al. 2015). The objectives
of the current study are as follows:

1. To design and develop an ontology that can support the
retrieval of courses from various platforms in time when
implemented in the backend of a system.

2. To develop an ontology that supports personalization,
for instance for finding courses based on one's particular
need such as the frontend coding course provided by
Harvard University which is meant for the introductory
level of knowledge.

1.2 Purpose

The purpose of the study is to construct an ontology that
enables the representation of information about courses
available in various MOOC platforms based on certain cri-
teria such as level of knowledge, subject, language, univer-
sity, instructor, etc. for a better understanding and retrieval
of courses according to learners’ needs. Here, learners’ needs
can be course language, subject area, level of understanding
of a particular course, and so forth. In the event that the
course is provided in German language and the student
lacks proficiency in the language, the language parameter is
a requirement of learners and they can choose the course in
any language which is easier for them to understand (Dutta
etal. 2009).

1.3 Contribution

The primary contributions of the current work are:

1. A modelled ontology has been developed by identifying
the various facets of a course and MOOC platforms.

2. An integrated methodology for ontology has been pro-
posed based on existing methodologies.

3. An open-source knowledge graph has been formulated
based on ontology.

E-learning has become an integral part of the student as well
as the commercial community. Especially in the post-Covid
era, online learning will probably gain prominence over tra-
ditional learning. Hence, the motivation is to reduce the
time and effort in finding the right course for an individual
by introducing information retrieval through Ontology.
The rest of the paper is organized as follows: section 2 briefly
explains the ONCO and its evaluation section 3 discusses
the related works; section 4 finally concludes the paper
along with future prospects of the study.

2.0 Related work

El-Ghalayini (2011) constructed an ontology for develop-
ing an e-course to describe the concepts of the e-learning do-
main. An e-course ontology can improve the quality and ef-
fectiveness of e-Learning courses by providing a clear and
standardized structure for the course content. Tulasi et al.
(2013) developed a generic ontology for the concepts related
to the e-learning domain. The current study is focused on
the retrieval of courses using different facets of courses from
MOOC platforms rather than creating content of courses
for e-learning such as Course, Unit, Lesson, and Activity
and generalized retrieval of information regarding the e-
learning domain.

Sammour et al. (2015) presented an ontology for recom-
mending MOOC courses based on the learner's knowledge
of subjects. Harrathi et al. (2017) proposed a hybrid recom-
mender system based on ontology, knowledge, and rules.
The system provides recommendations based on learners
and learners’ activities in the setting of MOOCs. Rabahal-
lah et al. (2018) also proposed a hybrid approach based on
ontology and collaborative filtering to recommend online
courses based on learners’ activity in MOOC platforms
which led to lessening the dropout rate. These studies fo-
cused on the recommendation of courses based on learners’
existing knowledge and activities in MOOC platforms ra-
ther than supporting the free will of students in search of
different courses from different domains based on personal
requirements.

Dang, Tang and Li (2019) developed a knowledge graph
called MOOC-KG which is based on curriculum course syl-
labus ontology. They have constructed the knowledge graph
to represent and capture information about MOOC:s. They
focused more on the knowledge graph than formulating the
ontology. Abdulazeez and Salah (2020) presented an ontol-
ogy specific to the Coursera MOOC platform with the
scope of finding courses according to learners’ interests and
navigating through the course. They had limited the work
to Coursera, some of the classes and subclasses might be ir-



https://doi.org/10.5771/0943-7444-2022-8-563
https://www.inlibra.com/de/agb
https://creativecommons.org/licenses/by/4.0/

Knowl. Org. 49(2022)No.8

565

S. Bardhan and B. Dutta. ONCO: An Ontology Model for MOOC Platforms

relevant while implementing for all MOOC platforms and
didn’t follow any methodology to develop the ontology.

Gupta and Sabitha (2020) identified interaction with
the instructor and social environment as the cause of drop-
out and provided a solution by constructing an ontology to
deal with the issue of dropouts in MOOCs. Some learners
may not have the perseverance to complete a course that
takes a long time to finish. The ability to identify a course
with parameters such as course length and course mode can
significantly reduce the dropout rate that is considered in
the current study.

The current study focuses on the retrieval of relevant
courses based on different parameters such as subject area,
university, instructor, language, knowledge level and so on.

3.0 Methodology

ONCO is based on three existing methodologies, namely
YAMO (Yet Another Methodology for Ontology) (Dutta et
al. 2015), Methontology (Fernandez et al. 1997) and IDEF5
(Integrated Definition for Ontology Description Capture
Method) (Benjamin et al.1994). YAMO is based on the
facet-analysis approach proposed by S.R. Ranganathan
(Ranganathan 1967) where facets are aspects of meaning.
Methontology is one of the ontology engineering method-
ologies which focuses on the full development lifecycle from
knowledge gathering to maintenance. In the present work,
Methontology plays a crucial role in shaping ONCO ontol-
ogy as a continual process. IDEFS methodology is based on
the entity-relationship modelling approach. We have imple-
mented the entity-relationship approach while modelling
the ontology. Based on the above-mentioned methodology,
the ONCO is developed (as shown in Figure 1). The steps
followed in the development of the ontology are as follows.

{ Identification ]

3.1 Identification of domain

The first step of constructing a domain ontology is to select
the domain for which modelling work is to be performed.
The domain of the present ontology is to model Massive
Open Online Course (MOOC) platforms’ contents in such
a way that can be retrieved from various parameters.

3.2 Specific purpose

The next step is to identify the problem that needs to be
solved, in other words, finding the objective and purpose of
developing an ontology. The purpose of the study is to iden-
tify the courses based on level of knowledge, subject, lan-
guage, university, instructor, and other parameters. Based
on this purpose, some of the competency questions are
formed to evaluate the entire model. Competency ques-
tions help in better understanding and building the ontol-
ogy. Competency questions are questions for which an on-
tology can give a specific answer.

i.  What are the courses available?

ii. What are the courses available at different levels?

ili. Show the courses related to Python.

iv. Find the courses along with the sponsored organiza-
tions/universities and instructors.

v.  Find the affiliation of a particular instructor.

vi. Find the course provided by a particular instructor and
his area of expertise along with the language in which
he/she taught.

vii. Find all the courses which have more than 1,00,000 stu-
dents

viii. Find all the courses having an introductory level which
is provided by a particular institution.

: |

[ Specific

Knowledge }_,[ Knowledge }4,[ Knowledge ]_.[ Knowledge }

A

Yes

Evaluation

Figure 1. Steps of ONCO development process.
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ix. Find introductory courses from a particular university
on a particular topic.

x. Find the number of courses available on different sub-
jects.

3.3 Knowledge gathering

In order to understand a problem and find the solution for
it, it is necessary to have knowledge of the domain. For that
purpose, the collection of information from various sources
to acquire knowledge about the domain in depth. In order
to build the ontology, information has been collected from
various MOOC platforms. The following are the resources
from which information has been collected.

i edX: edX is a MOOC platform developed by two
world-class institutions Harvard University and Massa-
chusetts Institute of Technology (MIT) in 2012. It pro-
vides high-level courses from various universities and
institutions. It runs as a not-for-profit organisa-
tion. Udemy: Udemy was started in May 2010 as a
MOOC platform to provide content on the web by
Eren Bali, Gagan Biyani, and Oktay Caglar. The
courses are mainly for professionals.

ii. Coursera: Coursera is a MOOC platform founded in
2012. Daphne Koller and Andrew Ng are the founders
of the website. They are from the computer science de-
partment of Stanford University. Coursera provides ac-
cess to online courses and degrees from various univer-
sities and companies to anyone, anywhere and anytime.

iii. IITBX: IITBombayX is an online platform developed
by the Indian Institute of Technology Bombay which
provides MOOC courses. Above are the main plat-
forms from which most of the information about a
course in the MOOC platform has been acquired.
However, this is not the exclusive list of platforms that
have been searched for understanding the domain. We
have gone through other platforms such as Udacity,
SWAYAM, Khan Academy, etc. Most of the platforms
provide similar information about a course.

3.4 Knowledge analysis:

The acquired knowledge has to be analysed and evaluated
to fulfil the purpose of constructing an ontology. Knowl-
edge analysis is the process of analysis of the various re-
sources available. Data are analysed to understand the im-
portance of the information provided by the platforms
about a course and related information. The analysis has
been done by taking each facet of a course such as course
name, course length, and course mode in MOOC. Each
course has a different level of knowledge which means the
depth or intention of a course. A beginner-level course gives

an overview of basic study materials and learning scope to
the learners. An intermediate-level course provides an op-
portunity to learn another level of depth of the course
which can be understood once a student has the basic
knowledge of the topic. An advanced-level course offers a
deeper intention of a course. Beginner-level, intermediate-
level and advanced-level courses are ideas that can be broken
down to the level of courses. Some terms that are extracted
from edX are instructors, institution, level, language, sub-
ject, prerequisites, effort, video transcript, course type,
length, title, price (verified track and audit track), enrolled
number, and syllabus.

Some terms that are extracted from Udemy are certifica-
tion on completion, created by, the organization from
where instructor belongs, language, subtitle, rating, num-
ber of students rated, certification/ result, syllabus, stu-
dents, and description. Some terms extracted from
Coursera are shareable certification, skill, level, duration,
flexible deadline, subject, language, subrtitle, instructors, a
skill you will gain, offered by, syllabus, enrolled number of
students, about this course, rating, number of ratings. Some
terms extracted from IITBX are effort, course number,
course start and course end.

To retrieve a course, it is required to have a course name,
and the course needs to be taught by someone who can be
affiliated with some university or institute or he can inde-
pendently teach.

3.5 Knowledge identification

Identification of various related terms of the domain and
their features are arranged in a hierarchy. As ontology is for
reuse and interoperability, the terms used in the ontology
should be commonly shared vocabularies and most fre-
quently used terms by domain experts. Knowledge identifi-
cation is the process of identifying relationships between
concepts, object properties and data properties. In order to
provide the standard terms, authors have searched for some
ontologies and reviewed some literature. The work of Dang,
Tang and Li (2019) has been useful for identifying the
standards term in the MOOC domain. Each MOOC plat-
form has different terminologies describing the same con-
cepts. A course needs to have a person who can teach the
study materials. The person mentioned can be addressed by
various names such as instructor, teacher, creator etc. In or-
der to improve the searchability, we have used synonyms
terms under skos:prefLabel, skos:altLabel.

A class (Table 1) defines a set of instances of an entity
and the classes are defined using owl:Class.
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Class

Definition

Label

onco:Course

Course number or course code

rdfs:label: Course

onco:Course_Duration

Duration of the course

rdfs:label: Course Duration, skos:prefLabel:
Course Length

onco:Course_mode

Way of learning the course such as self-paced and
instructor-led

rdfs:label: Course Mode

dc:Language Language in which the course is taught rdfs:label: Language
dc:Subject Discipline or domain under which the course is being rdfs:label: Subject
covered
foaf:Agent Person, Organization or group rdfs:label: Agent
foaf:Organization Institution which provides the course and the instructor rdfs:label:
affiliated to that institution. Institution, skos:prefLabel: University
foaf:Person The person who teaches the course. rdfs:label: Instructor, skos:prefLabel: teacher,
skos:altLabel: creator
onco:Level The depth of the course rdfs:label: Level

onco:Mooc_platform

MOOC platforms such as edX, Coursera, Udacity, etc.

rdfs:label: Mooc Platform

onco:Assignment

Assignment are the task to complete to progress in the
course.

rdfs:label: Assignment

onco:Outcome

Outcome of completing the course as a form of
certification or degree

rdfs:label: Outcome

onco:Skill

Skill acquires after completing the course

rdfs:label: Skill set, skos:prefLabel: Skill

onco:Course_Material

Study materials has been used in teaching the course and
for further reference to students

rdfs:label: Course material, skos:prefLabel:
Study material

onco:Syllabus

Outlines of the course that will be taught

rdfs:label: Syllabus

onco:Module

Module is a section of syllabus. Subclass of Syllabus

rdfs:label: Module

onco:Article

Journal or Conference Article

rdfs:label: :Article

onco: Book

Books can be refered by the student for further reference

rdfs:label: Book

onco:Lecturer_Note

Note prepares by Instructor for students reference

rdfs:label: Lecturer note

onco:Useful link

Useful website link can be refered by the student for further
reference

rdfs:label: Useful link, skos:prefLabel: Website
Link

onco: Video Material

Primary material for teaching the MOOC course.

rdfs:label: Video Material

onco: Exercise

Subclass of Assignment

rdfs:label: Exercise

onco: Project

Subclass of Assignment

rdfs:label: Project

onco: Quiz

Subclass of Assignment

rdfs:label: Quiz

Table 1. Classes used in ontology with the basic definition of each class.

Access - [) ETa—
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3.6 Knowledge modelling

Modelling of ontology is the structuring of the objects and
their relationships between the two entities and structuring
the features of an entity. Knowledge modelling is the pro-
cess of modelling and structuring the concepts that are de-
veloped in knowledge production. It depicts the relation-
ship between entities and their properties which are based
on the entity-relationship approach of modelling. Instruc-
tor and Institution are class entities. They are related to each
other as Instructor has an affiliation with Institution. Ob-
ject properties (Table 2) provide a directional connection or
relationship between individuals.

Datatype properties (Table 3) relate entities to data val-
ues. A datatype property is said to be an example of the
built-in OWL class owl:DatatypeProperty. In other words,

data property is to describe the attributes of an entity in the
form of literals.

The ontology is built with the use of the Protégé ontology
editing tool. Protégé is developed by Biomedical Informatics
Research (BMIR) laboratory at Stanford University. Protégé
is a free and open-source platform that provides tools to con-
struct ontologies along with domain modelling (“Protégé”
n.d.). It supports RDF specification and OWL 2.0 which are
recommended by the World wide web consortium (W3C).

The structure of the Course is shown in Figure 2.
3.7 Data cleaning
Data collected in the step of knowledge gathering are

cleaned in order to integrate with the model (Figure 3). An
instance of cleaning data can be the price of the course is

Object Properties Domain Range Inverse of
onco:has_affliation foaf:Person foaf:Organization onco:is_affliation_of
onco:has_course_level onco:Course onco:Level onco:is_level for_course

onco:learning_mode onco:Course

onco:Course_mode

onco:is_mode_of learning for_course

onco:has_duration onco:Course

onco:Course_length

onco:is_duration_for_course

onco:has_assignment onco:Course

onco:Assignment

onco:is_assignment_for_course

onco:has_instructor onco:Course foaf:Person onco:teach
onco:has_language onco:Course dc:Language onco:is_language_for_course
onco:prerequisited_knowledge_and_skill onco:Course onco:Skill onco:prerequisite_knowledge_for

onco:has_availability_status onco:Course

onco:Course_Availablity

onco:is_available_for course

oncozhas_sponsored foaf:Organization

onco:Course

onco:sponsored_by

onco:has_subject onco:Course

onco:Discipline

onco:is_subject_for_course

onco:subtitle_language onco:Course

dc:Language

onco:is_subtitle_language_of_course

oncozhas_study_material onco:Course

onco:Course_material

onco:is_study_material_for_course

oncozhas_weekly_hours onco:Course

onco:Course_Duration

onco:is_weekly_effort_for_course

onco:is_affiliation_of foaf:Organization

foaf:Person

onco:has_affliation

onco:Course

onco:offered_by

onco:Mooc_platform

onco:offers

onco:acquire_skill onco:Course

onco:Skill

onco:acquire_skill_from

onco:result onco:Course

onco:Outcome

onco:is_result_for_course

Table 2. Object properties used in graphs with their domains and ranges.

Access - [) ETa—
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Data Properties Domain Range
de:Description onco:Course xsd:string
dc:Identifier onco:Course schema:url

onco:end_date

onco:Course

xsd:dateTime

foaf:homepage foaf:Organization schema:url
foaf:Person

foaf:mbox foaf:Person xsd:string

onco:number_of enrolled_students onco:Course xsd:integer

onco:Fee onco:Course xsd:integer

onco:number_of reviews

onco:Course

xsd:integer

onco:rating

onco:Course

xsd:decimal

onco:start_date

onco:Course

xsd:dateTime

onco:summary onco:Course xsd:string
onco:certification onco:Course xsd:boolean
onco:title onco:Course xsd:string

Table 3. Data properties used in graphs with their domains and ranges.

$100 and the data property is an integer. So, the dollar sign
has been removed from the data so that it can be integrated
with the data property. In the current study, we have taken
sample data of 7402 courses (edx_courses.csv, udemy_
courses.csv) from Kaggle and cleaned them with the use of
Open Refine software. To successfully transfer the data into
the ontology, it is necessary to clean it thoroughly in accord-
ance with the defined classes and properties.

3.8 Data mapping

The process of merging the data with the ontology is in or-
der to have instances of entities. Cellfie plugin of Protégé
and JSON rules have been implemented to map or merge
the cleaned data with the ontology (Table 4).

4.0 Visualization

The ONCO has been visualized using GraphDB tool.
GraphDB (“GraphDB™ - Ontotext” n.d.) is a visualization

tool for ontology and knowledge graphs. It also allows run-
ning SPARQL queries and the results can be represented in
the form of tables and various charts such as bar graphs, pie
charts, and so on. For the current knowledge graph,
GraphDB is used to produce the graphs visually.

Figure 4 represents an instance of course along with its
object properties. Course8 has two predicates which are
English which is the same for both subtitle_language and
has_language. It has three instructors and other properties
are shown.

Figures 5 and 6 show all the courses on a particular sub-
ject and having the same level of knowledge respectively. Six
courses have subject as Business & Management and ten
courses have a course level as intermediate. It can be seen as
Course has_subject Business & Management and Course
has_course_level Intermediate. The graph shows the object
property and data property about a particular course and
that particular course is an instance of entity course.

Access - [) ETa—
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Class hierarchy: Course [eali 1| =] 0]E3)

X JCourse]

~ @ Course Availablity

+ | As
serted v
t’ | [:* R rdfs:label [language: en)

v @ Agent
""" : gema"mm“ rdfs:comment  [languags: en)
b rson .

v- @ Assignment Course is represented by some number or code
- @ Exercise

- @ Project Description: Course

~ @ Quiz

@
Annotations § S

Equivalent To G’;

@ Course duration subciass of @)
v- . Course material SubClass O
— @ Article @ 'has assignment’' some Assignment
'© Book @ 'has course level some Level
@ Lecturer Note r— —
- . Useful link as language min anguage
- @ Video Material @ 'has subject’ some Subject
' : Eourse mode @ 'has syllabus’ some Syllabus
o anguage
-® ngl 9 @ 'is offered by' some 'MOOC platform'
______ @ MOOC platform @ is sponsored by’ some Organization
: Outcome @ 'learning mode® some ‘Course mode"
- Skill set
_ . Subject . ‘Number of enrolled students’ some xsd:integer
v . Syllabus @ 'Number of rating' some xsd:integer
~ @ Module @ 'Number of reviews' some xsd:integer
@ Identifier exactly 1 xsd:anyURI
Figure 2. Course class with subclass.
A B C +] E F G H 1 J
Course tithe  summary number_of has_cours foafl Organizatio  Instructor has_course_ has_subje has_ling
_enrolled_  e_type n level <t uage
1 students
2 Coursel How toleilearn esse 124980 Self-paced edX Nina Hunter Introductory Education Englah
1 Coursel Robyn Belair
4 Couriel Ben Placopo
S Coursel ProgrammThiscourss 293864 Seif-paced «The University of Charles Seve Introductory Computer Englah
6 Coursel CS50's IntrAnintrodu 2442271 Seif-paced (Harvard Universit David ). Mali Introductory Computer English
7 Courtel Doug Uoyd
& Coursel Brian Yu
9 Courted The AnaltThrough ir 129555 Instructor-) Massachutetts In Dimitris Bert Intermediate Data Anah English
10 Courcd Allnon Q'Hair
11 Coursed John Siberholz
12 Coursed lain Dunning
13 Course5 Marketing This cours: 81140 Self-paced «University of Caldf Stephan Sorg Introductory Computer Englah
14 Cournsed IntroducticLlearn the | 301793 Scif-paced «University of Ade Frank Schultr Introductory Business 8 Englah
15 Courseb Noel Undsay
16 Courned Anton Jordaan
17 Courseb John Sing
18 Course? Leading Hilearn how 32847 Scif-paced « The Unhversity of Tyler G. Oldm Intermediate Communi Englah
19 Course8 The Foundlearn why 67073 Self-paced «University of Calf Dacher Keltn Introductory Business EEnglsh
20 Courie8 Emiliana Smon
21 Coursed Thomas

Figure 3. An overview of the cleaned dataset
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Individual: @ A*(rdfs:label=(@A*))
Types: Course
Facts: title @B*(xsd:string),
summary @C*(xsd:string),
number_of_enrolled_students @D*(xsd:integer),
Fee @N*(xsd:integer),
has_syllabus @Q*(xsd:string),
has_course_mode @E*,
sponsored_by @F,
has_instructor @ G*(rdfs:label=(@G*)),
has_course_level @H*,
has_subject @I,
has_language @J*,
has_subtitle @K*,
has_weekly_hours @L*,
has_duration @M*,
Identifier @R*

Table 4. A glimpse of JSON Transformation rule.

2-3HoursPerWeek

English

has_course _level

%4‘
N
2 Xon
3
3
Self- pacedOnYourTime
4Weeks

Figure 4. Shows the relationship between an instance of a course and its relationship with other classes.
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. ‘ JI
i

P

. | \

Figure 5. Courses available based on a particular subject.

5.0 Evaluation

Evaluating the quality of the ontology as well as fulfilling the
purpose is the final step of developing the ontology. We have
implemented the pallet reasoner which is an open-source
OWL reasoner. The pallet can be used to infer new infor-
mation from an OWL ontology based on the relationships
between its classes and individuals and to detect inconsisten-
cies in the ontology (Sirin et al. 2007). The constructed on-
tology has consistency in its structure. The quality of the on-
tology is dependent on the effective retrieval of course infor-
mation. In order to identify the efficiency of the ONCO,
some of the competency questions are transformed into
SPARQL Queries. The queries are given below:

PREFIX is used to avoid repeating the resource IRIs in the
query. The following prefixes are required for every query.
Prefix onco is the IRI for onco ontology and has used some
Dublin core prefixes to build the ontology.

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syn-

tax-ns#>

PREFIX owl: <http://www.w3.0rg/2002/07/owl#>
PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema>

Figure 6. Courses having intermediate level.

PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>
PREFIX dc: <http://purl.org/dc/elements/1.1/>
PREFIX onco:<http://www.isibang.ac.in/ns/onco/>

- Query 1 (Figure 7): find courses which have “python” in
its syllabus and also show their levels.

- Query 2 (Figure 8): retrieve courses with their instructor
and institution.

— Query 3 (Figure 9): find a particular instructor’s affilia-
tion.

- Query 4 (Figure 10): find the course provided by a par-
ticular instructor and his area of expertise.

- Query 5 (Figure 11): retrieve all the courses which have
more than 100,000 students.

- Query 6 (Figure 12): find introductory courses from a
particular university on a particular topic.

- Query 7 (Figure 13): identify the number of courses
available on different subjects.

BOUECT Mowrse Lewel Mite Pyylatin
WAL | “Cours D00 i _liue e TLve
Womrss s W ME
TLourve CE vSmie tr e
PLTER mpos Paplatan. TyPes" T
]

o Lol - wylataa
Counath R TP Basis b Data Sowecs” Wadue |- FyPos Basis Tour bl peagras Tipes Dagres
Courvadd e Wnry PyPot b Teseert” Civwws 1 PyPoe Besa s Teses of lewi PP ) megeage

Figure 7. Shows the python courses based on syllabus.
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Figure 8. Shows the courses along with its instructors and institution.

A s Py s, s ek s ¥ i g TV L mmnd [ b gt N [t s e sl -
Fis [8t View Fassorss Took Befachor Window Help
a oM NP Cews T el op T oMoopee T2 * Saarth
|
Le ]
— S
S8 TRe A D s s a4
Figure 9. Shows affiliation of a particular instructor.
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Figure 10. Shows the subject interest, language and course provided by a particular instructor.

Some of the queries have been shown to provide an idea of
what we can expect from the ONCO graph. Since the name
and syllabus of the course are a string, a regex filter has been
used to identify a particular topic in Figure 7. The model
can retrieve information about instructors that can be de-
picted in Figures 9 and 10. Figure 11 shows the arithmetic
filters on integers and strings. Figure 12 also shows one of
the complex queries by using double filters. Last but not the
least, the query is used for information purposes as it shows
the count of courses on various available subjects and shows

the visualization of the number of courses as a percentage of
available courses on various different subjects which are
based on the query of counting courses of various subjects
in Figure 13. Most of the courses are related to the computer
science field.

In the process of modelling an ontology, the first step is
to identify the domain and the problem that is required to
be solved. The next step is to identify the sources of infor-
mation and brainstorm to identify with precise questions or
in other words, competency questions. The modelling is
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Figure 11. Shows courses having more than 100,000 enrolled students.
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Figure 12. Show the courses provided by Harvard University on topics related to python which are of beginner level.

#HComputer. ..
#H#Business. ..
HCommuni. ..
#HDataANnal. ..
HHumanities
#HSocialSci...
#Architecture
A& Culture
i Biology&.. ..
HChemistry
H#HEconomic...
HEducatio. ..
#HENnvironm. ..
#Ethics
HFood&Nu. ..
HtHealth&S. ..
HMath
#Medicine

Figure 13. Shows the percentage of the number of courses available on various subjects.

like three planes of work given by Ranganathan in 1967. the form of questions and terms that can be used in the
First, the idea plane where the main process of modelling model. Finally, the notational plane is implemented from
starts as modelling is a mental process followed by a verbal various shared vocabularies such as foaf, dc, etc.

plane in which the idea is presented in natural language in
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With the use of Protégé, the modelling of class, object
property and data property with constraints is developed. A
sample data of 7402 courses is merged in the ontology with
the use of cellfie tool and rules based on is on OntoGraf,
SPARQL query and Span SPARQL query are applied to
display and validate the knowledge graph.

6.0 Conclusion and future prospect

In this present study, an ontology has been constructed to re-
trieve information related to courses available on various
MOOC platforms based on level of knowledge, subject, lan-
guage, university, instructor, etc. Ontology helps in retrieving
and representing knowledge in a well-structured manner.
ONCO can be implemented for educational courses that
are delivered online by institutions. The ONCO ontology
can be extended to overall e-learning which will include the
electronic materials provided by institutions to their students.
In the CoVID 19 pandemic situation, almost every school,
college, and university has shifted to online learning. But ac-
cess to study materials and class recordings is limited to spe-
cific students of that particular institution and over time
course materials will increase and searchability will be an is-
sue. An institute can use the ONCO ontology in the backend
of the platform from where materials are delivered so that stu-
dents will have better access to the content of the courses.
Our future plan is to validate the ontology by utilizing
course data from various MOOC platforms. The evaluation
of the ontology will be carried out by experts and students en-
gaged in online learning. Further, a website or a system can be
built where the model ontology will be implemented in the
backend and data can be integrated by implementing various
technologies for crawling and cleaning the data automatically.
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