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Abstract. Recommender systems are extensively utilized across various domains to offer users 

personalized item suggestions based on their preferences, helping them manage the 

overwhelming amount of available information. Choosing the right courses when entering a 

new academic level can be particularly difficult for students, as selecting inappropriate courses 

can impact their educational progress and future career prospects. This paper investigates the 

application of recommender systems in aiding students in choosing courses aligned with their 

skills and interests. This paper examines the scope of recommender systems that assist students 

in selecting elective courses. The review findings indicate that a hybrid recommendation 

approach/system is likely the most effective method for helping students make informed course 

selections to prepare for their future careers. 
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1. Introduction 

Elective Recommender Systems is AI tool specifically created to recommend subsequent 

activities to the student based on various factors like priority and the student’s previous 
record. These tools assist individuals in making decisions about things they enjoy. Generally, 

all recommender systems seek to produce valuable recommendations for users concerning 

items that may pique their interest. Consequently, recommender systems need to identify what 

characteristics users prefer and categorize each item into a collection of similar traits. 

In the current landscape, the technology of recommender systems is means making 

suggestions for user’s perspective. In this time, higher education institutions encounter 

obstacles like competitive education field, rising student populations, and a diversity of 

education areas. In spite of all these challenges, education leaders need to uphold sufficient 

and effective student’s facilities, which include learning assistance, and career supervision. 
Certain researchers have discovered that numerous students globally struggle with the task of 

selecting their most appropriate university or college courses. These systems conserve time by 

offering students expert recommendations through their knowledge base component [30]. 

Many degree programs provide optional courses alongside required ones. The courses that 

students do not finish encompass both required and optional courses 

. 

Students select elective 
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courses according to their fascinates. Anticipating student scores in the programs, they will 
take aids in guiding students and enables them to make educated decisions about required and 
elective courses.[1][29]. 

In higher education, learners encounter challenges when selecting elective classes. A study 
conducted among first-year undergraduates at University Institution Dublin indicated that 
nearly 50% of the undergraduates opted for elective courses unrelated to their main due to 
their perception of the courses being thrilling. Specific challenges arise from the restricted 
availability in some elective classes and conflicts in scheduling with required courses, which 
lead students to choose alternative elective classes.[2] This system aims to suggest according 
to the student’s features.   

2. Literature Review 

Incorrect course choice can lead to interruptions in finishing a condition as students may not 
have completed required prerequisite courses or have fallen short of the least credit 
necessities. Choosing the appropriate elective option is crucial for students to fulfill their 
degree program. [3]. Selecting an elective course is affected by elements for example the 
individual's own and academic preferences, along with the institutional rules that dictate the 
enrollment period for a specific elective course [4]. 

O’Mahony and Smyth [5] recognized these factors that affect students' decisions regarding 
elective courses: personal interest and academic objectives, professional aspirations and 
course prerequisites, skill to advance with their studies, course struggle and plan, knowledge 
of available choices, as well as accessibility of spaces, and scheduling conflicts [4]. 

AI is “computing systems that can engage in human-like processes such as learning, adapting, 
synthesising, self-correction and using data for complex processing tasks” Machine learning 
instruments and methods have led to groundbreaking changes across numerous sectors, and 
education has also been affected. Artificial intelligence is "computing systems that can 
participate in human-like processes such as learning, adapting, synthesizing, self-correcting, 
and utilizing data for intricate processing tasks. " ML is regarded as a subset of AI. ML entails 
creating algorithms to interpret data to adapt and glean insights from experiences 
automatically [6] [7] [8]. 

3. Classification of Recommender System 
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4. Recommender Systems in Education: Applications

Recommender systems in education are powerful tools that personalise learning experiences, 
enhance student engagement, and optimise educational outcomes. Bayes
the probability of personalised recommendation suitability.

Personalized Course Recommendations: Recommender systems evaluate students' educational 
records, preferences, and objectives to recommend appropriate courses. This customizat
helps students in making  knowledgeable choices regarding their educational journeys.[9]

Learning Resource Suggestions: By assessing a learner's existing knowledge level and 
preferences, these systems suggest customized educational resources, like artic
tutorials, to facilitate personalized learning experiences.[10]

Career Path Guidance: Advanced recommendation systems align course recommendations 
with employment market trends, assisting students in obtaining skills that are sought after a
making informed career choices.[11].

Collaborative Learning Opportunities: These systems recognize and link students with 
classmates or study groups with comparable learning goals, promoting cooperative learning 
atmospheres.[12]. 

Instructor Support: Recommender systems support educators by proposing teaching resources 
and strategies customized to their instructional requirements, improving teaching 
efficiency.[12]. 

Fig. 1. Recommender System 
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5. Course Selection

Course Selections are choices made by students or parents. It is a proces
choose the subjects to take during a particular year. It is differently based on their internal 
policies. Course Recommender System use
information to predict course. The selection of a cour
future. Individual’s interests and course
determining which courses to take. 

Fig. 2. Factor Influencing for Course Recommendation
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general information, backgrounds, and aptitudes of students to guide them toward appropriate 
course choices.  

5.2 Difficulties students face when selecting courses

Although selecting the right course is highly i
challenge is partly due to the overwhelming number of courses offered by universities today, 

Course Selection 

Course Selections are choices made by students or parents. It is a process in which students 
choose the subjects to take during a particular year. It is differently based on their internal 
policies. Course Recommender System uses data about learning activities and many more 
information to predict course. The selection of a course major can significantly affect their 
future. Individual’s interests and course-related elements impact students' choices when 
determining which courses to take.   
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general information, backgrounds, and aptitudes of students to guide them toward appropriate 
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Although selecting the right course is highly important, many students struggle to decide.  This 
challenge is partly due to the overwhelming number of courses offered by universities today, 
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which often leaves students feeling confused. With the advent of digitalization, most 
universities now conduct admissions online, requiring students to apply through digital 
platforms. However, this process often lacks proper guidance, and students frequently lack 
knowledge about available courses. Additionally, some course selection procedures and 
instructions universities provide fail to address students' needs effectively. Nevertheless, 
choosing the right course remains a critical factor in ensuring the successful completion of 
their studies. 

5.3Popular Recommendation Methods Used in Education for Course Selection 

Designers have suggested multiple methods for course recommendations in higher education. 
Before using recommender systems, users need to understand the type of guidance they expect 
these systems to provide. Specific recommender systems focus on generating all possible 
suggestions, whereas others offer a limited number of precise results. 

Table 1. Research studies that applied recommender methods for selecting courses. 

Recommendation Approach Reference 

Hybrid Recommendation [13-17] 

Knowledge-Based Recommendation [18-19] 

Collaborative filtering (CF) [24-28] 

5.4The Benefits of Utilizing Recommender Systems for Course Selection 

Course recommender systems offer numerous benefits. First, they provide highly relevant 
recommendations. For example, using content-based (CB) filtering methods, the system 
generates results tailored to the student’s unique future career interests by analysing 
characteristic similarities. Second, these systems deliver transparent recommendations, which 
build trust among students as they can clearly understand how suggestions are generated. 
Third, they help students uncover their skills, assist lecturers in identifying educational trends, 
and aid employers in recruiting potential talent. Higher education institutions are also 
encouraged to design courses aligned with job market demands, enhancing their reputation 
and maintaining academic standards. Lastly, recommender systems also support lecturers by 
simplifying the process of finding appropriate materials for preparing online courses. 

6. Conclusion 

This paper aimed to examine the recommender systems utilised by students in higher 
education for course selection. Various recommendation methods, including content-based, 
collaborative filtering, hybrid recommendation approaches, and other content-based 
techniques, were identified as having been applied at different times for this purpose. Among 
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these, the hybrid recommendation approach was found to be the most effective for assisting 
students in selecting courses. By integrating the strengths of all other approaches, it offers a 
robust solution capable of delivering highly accurate recommendations. This, in turn, can 
support students in achieving their career aspirations successfully. 

Disclosure of Interests. The authors declare that there is no conflict of interests. 
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NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/), 
which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any 
medium or format, as long as you give appropriate credit to the original author(s) and the 
source, provide a link to the Creative Commons license and indicate if changes were made. 
        The images or other third party material in this chapter are included in the chapter's 
Creative Commons license, unless indicated otherwise in a credit line to the material. If material 
is not included in the chapter's Creative Commons license and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will need to obtain 
permission directly from the copyright holder. 
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