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Abstract. Ontology defines a set of representational primitives with which to model a 

domain of knowledge or discourse.  The representational primitives are typically 

classes, attributes and relationships. Course registration is the act of registering students 

properly for different courses with respect to their levels putting into consideration 

which course(s) has prerequisite course. In every session, students are prone to make 

errors due to lack of proper information during registration.  Therefore, this work builds 

an ontology on course registration for students in order to forestall the perpetual 

mistakes being made by the students during course registration at the beginning of every 

academic session. Unstructured interviews with both students and members of staff of 

the department were carried out in order to get specific and detailed knowledge about 

concepts, their properties, and the relationships between the terms in the domain. 

Protégé application software was used to model the ontology. The ontology has been 

able to resolve the problem of inadequate information for students during registration. 
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1. Introduction 

In the context of computer and information sciences, ontology 

defines a set of representational primitives with which to model a 

domain of knowledge or discourse.  The representational primitives are 

typically classes (or sets), attributes (or properties), and relationships 

(or relations among class members) (Gruber 2009).  The definitions of 

the representational primitives include information about their meaning 

and constraints on their logically consistent application.   

 

In order for an agent to make statements and ask queries about a 

subject domain, it must use a conceptualisation of that domain. A 

domain conceptualisation names and describes the entities that may 

exist in that domain and the relationships among those entities (Gruber, 

1993). It therefore provides a vocabulary for representing and 

communicating knowledge about the domain (Farquhar, et. al., 1997).  

 

Ontologies are useful in many ways for human understanding and 

interaction. For example, they can serve as the embodiment of (and 

reference for) a consensus reached by a professional community (e.g., 

physicians) on the meaning of a technical vocabulary that is to be used 

in their interactions (e.g., exchange of patients’ records). They can also 

serve as codes and standards for carrying out shared representation in 

dynamic organisations such as the public service, institutions, private 

and public organisations among others.  

 

In the context of database systems, ontology can be viewed as a level 

of abstraction of data models, analogous to hierarchical and relational 

models, but intended for modeling knowledge about individuals, their 

attributes, and their relationships to other individuals.  Ontologies are 

typically specified in languages that allow abstraction away from data 

structures and implementation strategies; in practice, the languages of 

ontologies are closer in expressive power to first-order logic than 

languages used to model databases (Gruber 1993). Hence, ontologies 

are said to be at the "semantic" level, whereas database schema are 

models of data at the "logical" or "physical" level.  



117 

 

Course registration is the act of registering students properly for 

different courses with respect to their levels putting into consideration 

which course(s) has prerequisite course. In every session, students are 

prone to make errors due to lack of proper information during 

registration. Course registration ontology gives the specification of 

terms in course registration process for students at different levels for 

the various academic sessions. It helps and guides students and all 

members of the department to understand the process of registration.  

2. Problem Statement / Motivation 

For many years now it has been noticed that the CGPAs (Cumulative 

Grade Point Average) of students with at least four carry overs always 

decrease drastically. This is because they tend to register all their carry 

over courses with the current ones they are to take in their new level. 

This usually makes their workloads to be many and hence leading to 

very poor academic performance. If students in such category have 

been restricted from taking all the above mentioned courses at once, 

they would have focused on the few ones they register for, thereby 

having better performance and getting their CGPAs boosted up. Hence, 

having an efficient registration system that will give students detailed 

information on how to go about their registration will actually be of 

help. 

3. Methods and Materials 

The ontology’s requirements were defined using the following 

competency questions: 

 What is the minimum number of course units to register for in 

a session? 

 What courses are to be taken in each of the levels? 

 What is the procedure for registration? 

 What necessary information does a student need from his/her 

level adviser? 
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Conceptual Modeling of the Domain 

The following steps were taking in building the course registration 

ontology for students: 

 defining classes in the ontology, 

 arranging the classes in a taxonomic (subclass–superclass) 

hierarchy, 

 defining slots and describing allowed values for these slots, 

 filling in the values for slots for instances. 

 defining relationships among the various entities 

 We used Protégé 4.1 (an ontology editor) to model the class 

hierarchy.  

 

The Entities of the domain and their subclasses are shown below: 

 Student 

 Matriculation Number 

This was made a functional requirement since no two 

students can have the same matriculation number 

 Course Registration 

 1. Get Form Online 

 Pay Fees 

 Get Manual Form 

 See Level Adviser 

o 100 Level 

o 200 Level 

o 300 Level 

o 400 Level 

o Maximum Unit 

o Minimum Unit 

o Advice 

o ReRuns 

o Course Codes and Titles 

 Fill Form  

 Submit Form 

 

Relationships Between Entities. 

 A STUDENT IS_IN a LEVEL  

A STUDENT OFFERS some COURSES 

 Some COURSES are OFFERED in a LEVEL 
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Some COURSES have PREREQUISITES in Some LEVELS 

Some COURSES are being OFFERRED BY a STUDENT 

(This is an inverse functional requirement to “A STUDENT 

OFFERS some COURSES” 

 COURSE_CODE HAS TITLE 

COURSE_CODE HAS UNIT 

 

The Ontology Editor (PROTÉGÉ) 

Protégé is a free open source platform to construct domain models 

and knowledge-based applications with ontologies. Ontologies range 

from taxonomies, classifications, database schemas to fully 

axiomatized theories. Ontologies are now central to many applications 

such as scientific knowledge portals, information management and 

integration systems, electronic commerce and web services. Protégé 

OWL editor is built with the full installation of protégé platform. 

 

There are two main ways of modelling ontologies: 

 Protege Frames editor: enables users to build and populate 

ontologies that are frame-based, in accordance with OKBC 

(Open Knowledge Base Connectivity Protocol). 

 Classes 

 Slots for properties and relationships 

 Instances for class 

 

 Protege OWL editor: enables users to build ontology for the 

Semantic Web, in particular to OWL 

 Classes 

 Properties 

 Instances 

 reasoning 

 

OWL Properties 

OWL Properties represent relationships between two objects. There 

are two main properties: 

 Object properties: link object to object 

 datatype properties: link object to XML Schema 

datatype or rdf:literal 
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OWL has another property – Annotation properties, to be used to 

add annotation information to classes, individuals, and properties. 

(http://protege.stanford.edu/doc/owl/getting-started.html) 

4. System Implementation 

Protégé 4.1 was chosen as the environment in which this application 

was designed. The use of simple queries answered the competency 

questions raised for the ontology. Some of the results are shown in the 

following ontographs. 

 
Fig. 2: Ontograpgh Showing the Basic Things to get from a Level Adviser 
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Fig. 3: Ontograpgh Showing Minimum and Maximum Number of Units to Register 

for in a Session 

 

 

Fig. 4: Result of a Query Showing 100 Level Courses 

Fig. 5: Ontograph of Relationship Between Student and Courses 
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5. Conclusion 

The Computer Science department, University of Ibadan was the 

domain used to test this ontology. The relevant concepts which 

characterize the domain of discourse has been identified, appropriately 

defined along with their binding relationships and slots, and has been 

classified based on the inherent concepts they describe. The concept has 

been presented using a tree-like class hierarchy which shows the 

relationship between the super-class concept and the sub-class 

concepts. Hence, an error free, reliable and efficient registration process 

that will guide the students on how to register their courses has been 

presented here. 

6. Future Work 

We intend to expand the scope of this ontology to all the departments 

in the University of Ibadan and also build more relationships among the 

entities. 
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Some scientific fields that are currently receiving more attention both from scientific 

communities and in the general public are competitive intelligence, smart city 

(intelligent city), and territorial intelligence. Common to all these fields are the 

concepts of information, information systems, knowledge, intelligence, decision-

support systems, ubiquities, etc. The advantages for industries (production and 

service industries) and governments (federal, state and local governments) cannot be 

overemphasized. This resurgence is due to the impact of technologies for 

dematerialization of objects and human activities.  

Since the term “intelligence” is central for the theme of this conference, there is need 

to specify its meaning that we are using for the conference. 

Intelligence is a very general mental capability that, among other things, involves the 

ability to reason, plan, solve problems, think abstractly, comprehend complex ideas, 

learn quickly and learn from experience. It is not merely book learning, a narrow 

academic skill, or test-taking smarts. Rather, it reflects a broader and deeper capability 

for comprehending our surroundings—"catching on," "making sense" of things, or 

"figuring out" what to do. 

Individuals differ from one another in their ability to understand complex ideas, to 

adapt effectively to the environment, to learn from experience, to engage in various 

forms of reasoning, to overcome obstacles by taking thought. Although these 

individual differences can be substantial, they are never entirely consistent: a given 

person's intellectual performance will vary on different occasions, in different 

domains, as judged by different criteria. 

From this definition, it is obvious that intelligence in a way or the other rely on the 

process of observation (comprehending our surroundings) and ensuring that the 

observation is transformed into knowledge ("catching on," "making sense of things”, 

or "figuring out what to do”). 
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