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ABSTRACT 

Case-based reasoning adapts old solutions to meet new demands; using old cases to explain new 

situations; using old cases to critique new solutions; or reasoning from precedents to interpret a 

new situation. This study discusses the processes involved in case-based reasoning and the tasks 

for which case-based reasoning is useful in course selection by students. Selecting right courses 

plays an important role in deciding the career path or getting the better-structured job having 

promotional ladders. On the other hand, a wrong course depresses the students in the first 

instance and creates gloominess in their professional life. The methodology used for analyzing 

this proposed system for online project allocation system is Structured System Analysis and 

Design Methodology (SSADM) which analyzes the system in stages and phases. The system was 

implemented using PHP scripting language, HTML, MySQL Server and web technology because 

it is a server side application, which needs a scripting language and a standard database 

management system.  
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1. INTRODUCTION 

Information system has always ushered in new challenges to human interaction. No technological 

innovations have ever brought comparable great changes to the ways humans express themselves, 

interact, associate, play, demonstrate, shop, debate, organize and start revolutions as have ICTs 

such as the Internet (Jessup et al., 2008).  Students enrolled in college, regret choosing their 

courses. In fact, in a study conducted in 2015 by a US organization, nearly 500,000 out of 1.4 

million students believe they chose the wrong course. Picking classes in college is different from 

the way high schools pick their own field of study. For one thing, colleges can offer hundreds, 

even thousands, of classes. One of the important processes in student educational life is to make 

the right choice of selecting course to study in higher institution. Moreover, students in higher 

institutions usually have to plan their own schedule.  This study proposes a case based reasoning 

(CBR) system that recommends to the students the most suitable courses in their field of study, 

after comparing the existing cases of choosing courses by the students. The system converts each 

departmental into a group of concepts for each course filed. The system checks the similarity 

between the student taken the same course and the stored the performances of students offering 

the same course based on his or her previous performance and interest. CBR system had proven 

its effectiveness in selecting the best cases (Chen et al, 2008). Based on the CBR system 

recommendation, the student can take a decision which major is the best based on the achieving 

level. CBR framework is composed of two main phases: adding archival cases, testing the new 

case. The proposed approach compares the new case of the student transcript by course in 

different major curriculum. Each course is divided into concepts with weights to represent its 

importance. The similarity process compares the student taken concepts and the concept of each 

major stored in the advising database. After this, the CBR system proposes the nearest major to  
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the taken concepts, the major of highest achievement level is the chosen major unless the students 

indicate other preferences (Wakil et al, 2015). In this dissertation, we consider the ways of 

allocating student project in our various institutions using case based reasoning, Career path or 

getting the better-structured job having promotional ladders. On the other hand, wrong courses 

depresses the students in the first instance and creates gloominess in their professional life. People 

study the wrong course thereby making them not to be productive as expected. Course selection 

system is facing challenges which include: (i) Lack of competency by university graduates 

because they read the wrong course, (ii) Inability to effect changes to their field of study and (iii) 

Low performance in academics courses.  

 In higher education in Nigeria and other Countries, a course is a unit of teaching that 

typically lasts one academic term, either compulsory/required or elective material that is led by 

one or more instructors (teachers or professors), and has a fixed roster of students. A course is 

usually an individual subject. Upon courses selection made by students, they may receive a grade 

and academic credit after completion of the course (Bill, 1989). The basic issue here is the 

elective courses in that the students need to make choice from them to suit their needs and 

capabilities. Selecting a course structure refers to the choice of topics and the organization and 

sequencing of course content. An elective course is one chosen by a student from a number of 

optional subjects or courses in a curriculum, as opposed to a required course, which the student 

must take. While required courses (sometimes called "core courses" or "general education 

courses") are deemed essential for an academic degree, elective courses tend to be more 

specialized. Elective courses usually have fewer students than the required courses. Elective 

courses are offered in the third and fourth years of university, though the choice is more restrictive 

and will depend upon the particular major the student has chosen. In addition to these required 

courses, however, students would choose among several third- and fourth-year elective courses on 

topics not directly related to their department (Begum, 2011). 

Selecting courses is not done haphazardly but often follows a practical process. This 

process involves organization and sequencing which tend to organize a course to accomplish a 

particular set of objectives, selecting a teaching strategy that seeks to combining and sequencing a 

number of different instructional activities to help students accomplish the learning goals of the 

class. To determine an effective teaching strategy, think about what you want students to be able 

to do when they leave the course (Woolvard & Anderson, 2003) and creating a schedule meant to 

gauge the amount of time necessary for the activities we have in mind, both in and outside of class 

time, and to map this structure onto the academic calendar (Nilson, 2003). While there is no easy 

formula for devising the course schedule, here are some things to think about: 

1. Consider the time constraints of your particular course: obviously, a 3-hour class that 

meets once a week will pose different challenges than a 50-minute class that meets three 

times a week. 

2. Spread assignments out to help students manage the workload and to avoid an unrealistic 

grading burden for yourself. 

3. Provide sufficient time between assignments to give students feedback and allow them 

opportunities to incorporate it. 

4. Take into account religious holidays and special events on campus that may affect student 

work. 

5. Think about how interruptions (weekends, holidays, etc.) will affect the flow of your 

course (for example, you might not want to schedule a film for one class day and a 

discussion of it the next, if the viewing and discussion are separated by a week.) 

6. Leave some unscheduled time in your course in case exciting, unanticipated opportunities 

present themselves or certain topics or activities take longer than expected. 
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Manual method of selecting courses is not very effective; hence the need for a recommender 

system. A recommender system or a recommendation system (sometimes replacing "system" with 

a synonym such as platform or engine) is a subclass of information filtering system that seeks to 

predict the "rating" or "preference" a user would give to an item (Francesco et al., 2011) 

Recommender systems are utilized in a variety of areas including movies, music, news, books, 

research articles, search queries, social tags, and products in general. There are also recommender 

systems for experts, collaborators, jokes, restaurants, garments, financial services, life insurance, 

romantic partners (online dating), and Twitter pages (Mooney & Roy, 1999). 

Recommender systems typically produce a list of recommendations in one of two ways – 

through collaborative filtering or through content-based filtering (also known as the personality-

based approach) Collaborative filtering approaches build a model from a user's past behavior 

(items previously purchased or selected and/or numerical ratings given to those items) as well as 

similar decisions made by other users. This model is then used to predict items (or ratings for 

items) that the user may have an interest in. Content-based filtering approaches utilize a series of 

discrete characteristics of an item in order to recommend additional items with similar properties 

(Mooney & Roy, 1999). These approaches are often combined know as Hybrid Recommender 

Systems. The recommender system is classified into different types which include the 

collaborative filtering (Breese et al., 1998), content-based filtering (Brusilovsky, 2007) and hybrid 

recommender system (Gomez-Uribe et al., 2015).. 

The recommender system cannot effectively become operational on its own without ICT 

involvement. This brings into the study the place of case reasoning. Case-based reasoning (CBR), 

which traces its roots to the work of Roger, Schank and his students at Yale University in the 

early 1980s. Schank's model of dynamic memory (Roger, 1998)  is broadly construed as the 

process of solving new problems based on the solutions of similar past problems (Wang & Shao, 

2004). It has been argued that case-based reasoning is not only a powerful method for computer 

reasoning, but also a pervasive behavior in everyday human problem solving; or, more radically, 

that all reasoning is based on past cases personally experienced. This view is related to prototype 

theory, which is most deeply explored in cognitive science.  

Case-based reasoning has been formalized for purposes of computer reasoning as a four-

step process (Althoff, 1994). These are retrieving, reuse, revise and retain:  

The objective of this study is to design and implement a recommender system for course selection 

in the university using Case-Base Reasoning Method and to develop a course selection system for 

secondary school graduates that can allow them to make selection of the course they want to 

choose as their discipline. The system should be able to compare courses based on student’s 

previous records, performance, and interests and then recommend a course for the student. 

 

2. LITERATURE REVIEW 

In higher education in Nigeria and other Countries, a course is a unit of teaching that typically 

lasts one academic term, is led by one or more instructors (teachers or professors), and has a fixed 

roster of students. A course is usually an individual subject. Students may receive a grade and 

academic credit after completion of the course (Bill, 1989).  

Course selection follows a period of academic advising during which students review 

academic plans with their advisers. (Students receive information on advising from their advising 

office: the residential colleges, SEAS, or academic departments. Courses are time-limited in most 

universities worldwide, lasting anywhere between several weeks to several semesters. They can 

either be compulsory material or "elective". An elective is usually not a required course, but there 

are a certain number of non-specific electives that are required for certain majors. This study 
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reveals what others has done based on the course selection system, the method of course selection 

system, disadvantages of making wrong course choice, and the impact of implementing the 

system, and other related studies. 

2.1 Concept of Recommender System  

A recommender system or a recommendation system (sometimes replacing "system" with a 

synonym such as platform or engine) is a subclass of information filtering system that seeks to 

predict the "rating" or "preference" a user would give to an item (Francesco et al., 2011) 

Recommender systems are utilized in a variety of areas including movies, music, news, books, 

research articles, search queries, social tags, and products in general. There are also recommender 

systems for experts, collaborators, jokes, restaurants, garments, financial services, life insurance, 

romantic partners (online dating), and Twitter pages (Mooney & Roy, 1999). 

2.1.1 Types of Recommender System 

i. Collaborative filtering: One approach to the design of recommender systems that has 

wide use is collaborative filtering (Breese et al., 1998). Collaborative filtering methods are 

based on collecting and analyzing a large amount of information on users’ behaviors, 

activities or preferences and predicting what users will like based on their similarity to 

other users.  

ii. Content-based filtering: Another common approach when designing recommender 

systems is content-based filtering. Content-based filtering methods are based on a 

description of the item and a profile of the user’s preferences (Brusilovsky, 2007). 

iii. Hybrid recommender systems: Recent research has demonstrated that a hybrid 

approach, combining collaborative filtering and content-based filtering could be more 

effective in some cases. Hybrid approaches can be implemented in several ways: by 

making content-based and collaborative-based predictions separately and then combining 

them; by adding content-based capabilities to a collaborative-based approach (and vice 

versa); or by unifying the approaches into one model.  

2.2 Overview of Case-Based Reasoning 
Case-based reasoning (CBR) is the process of solving new problems based on the solutions of similar past 
problems (Wang & Shao, 2004). It has been argued that case-based reasoning is not only a powerful 
method for computer reasoning, but also a pervasive behavior in everyday human problem solving; or, 
more radically, that all reasoning is based on past cases personally experienced. This view is related to 
prototype theory, which is most deeply explored in cognitive science.  

During the 70s and 80s, one of the most visible developments in AI research was the 

emergence of rule-based expert systems (RBES). These programs were applied to more and more 

problem domains requiring extensive knowledge for very specific and rather critical tasks 

including hardware troubleshooting, geological exploration and medical diagnosis. In general, the 

RBES should be based upon a deep, explicit, causal model of the problem domain knowledge that 

enables them to reason using first principles. But whether the knowledge is shallow or deep, an 

explicit model of the domain must still be elicited and implemented. Hence, despite their success 

in many sectors, developers of RBES have met several critical problems. However, in the past 

decade an alternative reasoning paradigm and computational problem-solving method attracted a 

great deal of attention: Case-Based Reasoning (CBR) solves new problems by adapting 

previously successful solutions to similar problems. CBR draws attention because it seems to 

address the problems outlined above directly: 

i. CBR does not require an explicit domain model and so elicitation becomes a task of 

gathering case histories. 

ii. Implementation is reduced to identifying significant features that describe a case, an easier 

task than creating an explicit model. 
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iii. CBR systems can learn by acquiring new knowledge as cases. This and the application of 

database techniques makes the maintenance of large volumes of information easier. 

 

2.2.1 Process of Case-Based Reasoning 

Case-based reasoning has been formalized for purposes of computer reasoning as a four-step 

process (Althoff, 1994):  

1. Retrieve: Given a target problem, retrieve from memory cases relevant to solving it. A 

case consists of a problem, its solution, and, typically, annotations about how the solution 

was derived. For example, suppose Fred wants to prepare blueberry pancakes. Reuse: Map 

the solution from the previous case to the target problem. This may involve adapting the 

solution as needed to fit the new situation. In the pancake example, Fred must adapt his 

retrieved solution to include the addition of blueberries. 

2. Revise: Having mapped the previous solution to the target situation, test the new solution 

in the real world (or a simulation) and, if necessary, revise. Suppose Fred adapted his 

pancake solution by adding blueberries to the batter.  

3. Retain: After the solution has been successfully adapted to the target problem, store the 

resulting experience as a new case in memory.  

 

2.3 Application of Case-Based Reasoning 

The previous methods tried to find a compact representation of the data that can be used for future 

prediction. In case-based reasoning, the training examples - the cases - are stored and accessed to 

solve a new problem. To get a prediction for a new example, those cases that are similar, or close 

to, the new example are used to predict the value of the target features of the new example. This is 

at one extreme of the learning problem where, unlike decision trees and neural networks, 

relatively little work must be done offline, and virtually all of the work is performed at query 

time. 

Case-based reasoning can be used for classification and regression. It is also applicable when the 

cases are complicated, such as in legal cases, where the cases are complex legal rulings, and in 

planning, where the cases are previous solutions to complex problems. 

If the cases are simple, one algorithm that works well is to use the k-nearest neighbors for some 

given number k. Given a new example, the k training examples that have the input features closest 

to that example are used to predict the target value for the new example. The prediction can be the 

mode, average, or some interpolation between the predictions of these k training examples, 

perhaps weighting closer examples more than distant examples. 

For this method to work, a distance metric is required that measures the closeness of two 

examples. First define a metric for the domain of each feature, in which the values of the features 

are converted to a numerical scale that can be used to compare values.  

 

2.4 Advantages and Disadvantages of Case-Based Reasoning 

Advantage: 

a) Ability to encode historical knowledge directly 

b) Achieving speedup in reasoning using shortcuts 

c) Avoiding past errors and exploiting past successes 

d) No strong requirements for an extensive analysis of domain knowledge. 
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Disadvantage: 

a) Old cases may be poor 

b) Library may be biased 

c) Retrieval/Adaption Knowledge still needed. 

 

 

3. PROPOSED SYSTEM AND IMPLEMENTATION  

The system investigation is very necessary because it helps to gather facts concerning the current 

system so that there can be an identification of the inefficiencies in the system. When this is done, 

the new system, which will be designed, will eliminate the inefficiency. Systems investigation can 

be define as a process of analyzing a particular system of operation in order to find out how it 

operates or function, its advantages and disadvantages. It will help the analyst to design a new 

system that takes care of the inefficiencies identified in the study system. 

 

3.1 Methodology 

The methodology used in this project is Structured System Analysis and Design Methodology 

(SSADM). This type of methodology approaches system development in phases and sub-phases 

using project management tools. Generally, it is the standard procedures for analyzing a system as 

described in software engineering. During the investigation of this system, the system was divided 

into stages. 

 

3.2 The Proposed System 

The proposed system is a recommender system for course selection using case-base algorithm. 

This system is a machine learning system whereby all the variables are trained for matching based 

on the input received from the uses. The system is an online system. Students browse through the 

site to key in their interests and reply questions that will be asked by the system. The system 

matches the input and chooses the best from the list of courses in the database that suits the 

criterion provide. 

 

3.3 Sample Interfaces 

 

i. Main Menu of the Software 

 

 

 

 

Figure 1: Dashboard  
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ii. User Registration  

 
Figure 2:Users’Rgistration  

 

iii. Adding Courses Input Specification:  

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3: Add Course 

 

4. RESULT AND DISCUSSION 

This work summarizes the methods involve in a Recommender System for Course Selection 

Using Case-Bases algorithm, organization, storage and retrieval. We proposed a case based 

reasoning (CBR) system that recommends to the students the most suitable courses in their field 

of study, after comparing the existing cases of choosing courses by the students. The system 

converts each departmental into a group of concepts for each course filed.  

 

5.CONCLUSION 

This research has demonstrated that implementation of online a Recommender System for Course 

Selection Using Case-Bases algorithm to solving the problems encountered by students who are 

about getting admission trying to decide which course to study. The solution not only caters for 

the course selection to students but it also has many innovative features, which have never been 

SUBMIT 

Adding Courses 

 
Course ID 

 
Course Title 

 
Course Description 
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considered before in previous works. Indeed, the system is a good guidance to students before 

using a course of study. 
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