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Abstract-Several Personalized learning management systems 
have been developed in literature. However, there is need to 
develop a model that can properly categorize individual 
learners according to their preferred mode. Although 
personalized learning management systems exist in literature, 
there is a need to improve existing models and frameworks 
with a combination of an active learning model which leverage 
on the learning ability of deep learning neural network and 
interactive embedded indices of learning style. An extensive 
discussion is given on existing learning systems and their 
limitations; a personalized learning system framework is 
presented thereby suggesting a solution which involves the 
application of deep-learning approaches to improved 
personalized categorization of student specifics. 
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I. INTRODUCTION 

Learning involves acquisition of knowledge, skills, 
behaviors or competencies [1]. Knowledge can however either 
be tacit or explicit. Explicit knowledge refers to knowledge that 
can be formalized, coded and communicated. It is found in 
manuals, formula and specifications while tacit knowledge 
refers to personal, experience-based knowledge that is difficult 
to explain to others. Due to the current trend involving the 
application of Information Technology techniques and tools to 
education, electronic learning has become a very useful and 
vital tool for communicating knowledge across among students 
and teachers [2]. Learning Management Systems (LMS) are 
designed to facilitate electronic learning. Previous Research 
works on personalized learning system mainly focused on 
improving student learning achievement based only on single-
source of personalization information, such as learning style 
and cognitive style with more attention is focused on learner’s 
distinct background, knowledge level, Learners skills and 
motivation through the use of learning style questionnaires [3], 
[4].  

However, there is need to develop a model that can 
properly categorize individual learners according to their 
preferred mode of learning by extending the single source of 
personalization with a combination of an active learning model 
which leverage on the learning ability of deep learning neural 

network and interactive embedded indices of learning style and 
web crawling agent This paper intends to discuss the various 
existing techniques used in the development of LMS in recent 
literature and presents a framework for developing deep 
learning-based learning systems to improve categorization of 
student-personalized learning needs. 

 

II. THEORETICAL BACKGROUND  

Electronic Learning (E-learning), also referred to as online 
learning is one of the prominent application area of computer 
in education system, it is a learning system based on 
formalized teaching, acquisition of knowledge which takes 
place through electronic technologies, media or electronic 
resources ([5], [6]). E-learning is an electronic means of 
transferring skills and academic knowledge to one or more 
individuals through virtual means at same or different times. 
([7], [8]). E-learning systems are usually integrated as web-
based systems that support numerous learning activities, 
ranging from class notes and lectures to evaluation activities 
such as tests and self-assessments. Over years it has been used 
to improve the learning curve of students, as well as to enhance 
the communication, presentation and collaboration between the 
instructors and students or learning group [9]. The system has 
changed the face of educational training from traditional 
classroom facilitated sessions to online, web-based, mobile 
learning that meets the needs of the modern learners ([10], 
[11], [12]).  

[13] further stated that while in-classroom, teaching with 
face-to-face communication allows clear understanding 
between teachers and learners, such direct communication is 
typically unavailable with e-learning. This teacher/instructor–
learner relationship, however, has to be carefully mediated by 
technology throughout the process of teaching and learning. 
This together with other instructors and learner’s activities as 
carried out on the e-learning system often generate numerous 
data which is usually collected and analyzed to achieve an 
effective learning system. E-learning systems are integrated 
web-based systems designed with computing techniques which 
support numerous learning activities ranging from class notes 
and lectures, to evaluation activities such as tests and quizzes. 
This integrated system is often referred to as Learning 
Management System (LMS). Using the typical web-based 
LMS, teachers have an option to design the syllabus for the 
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course, and post all the learning materials, from lecture notes, 
presentations and videos, to homework assignments, tests and 
quizzes [14].  

To mention a few LMS, [15] applied Unified Modelling 
Language (UML) tools achieve personalization of learning 
systems for students. Specifically use case diagram, flow chat 
and data flow diagrams were employed based on each learner’s 
specific interest and needs. Graph theory methods was applied 
to develop personalized learning systems [16]. A learning 
system were modelled as weighted directed graphs with 
courses as nodes. [17] used ontological engineering approaches 
to develop a learning management system. [18] applied data 
mining and learning analytics approaches in their design of 
LMS. The use of computing techniques to improve learning 
systems cannot be over emphasized. 

The introduction of Artificial Intelligence (AI) techniques 
however, in teaching and learning processes has further 
improved electronic teaching and learning ([19], [20]). 
Personalized learning systems use AI tools to track information 
about the learning process of students and ensure proper 
resources allocation. These systems can record information 
about how students learn, analyze information and also 
generate warnings about certain students with slow progress. 
At the heart of a personalized learning systems, is a set of AI 
techniques which includes machine learning, deep learning, 
natural language processing, uncertain reasoning, cognitive 
modeling, case-based reasoning, speech recognition and others. 
These AI techniques when synergized with traditional teaching 
methods improves the quality, delivery, and nature of 
education system.  

Recent research have applied machine learning techniques 
to improve personalized learning systems ([21], [22], [23], 
[24]). In [25]’s work, machine learning techniques were 
employed in the development of a learning management 
system to predict student’s success rate and to also detect at-
risk students. Also, machine learning algorithms were 
employed to develop a virtual learning environment in order to 
detect student’s engagement level in various courses and also 
the effect on their assessment scores [26]. Internet of Things 
(IoT) Capabilities have also been applied to LMS which 
simulates academic activities and offer adaptive self-learning 
procedures [27]. 

 

III. PERSONALIZED LEARNING SYSTEM 

FRAMEWORK USING DEEP LEARNING 

Deep learning involves large neural networks which model 
abstractions from data using several layers [28]. Deep learning 
when applied to learning systems provide the learners with 
stored knowledge that match their specific individual needs and 
preferences [21]. The major aim of deep learning models is to 
offer solutions to predictions, associations and classification 
problems. This work uses a combination of deep learning 
models and learning styles to solve classification problem in 

personalized learning systems. There are however four 
commonly used deep learning models used in personalized 
learning systems as indicated by [24]. They are Recurrent 
Neural Network ([29], [30]), Convolution Neural Network 
([31], [32]), Deep Belief Network ([33], [34]) and Deep Neural 
Network ([35], [22]). 

Deep learning frameworks for learning management 
systems is a current research. [24] developed a deep learning 
framework for eLearning environments as shown in figure 2.  
It explains how existing learning resources, learner’s historical 
data, facial expressions of learners, mentor’s skills and 
experience and information can be used by deep learning 
models to improve learning management systems [24]. 

 

 

 

Figure 1.  Personalized Learning System [2]. 

 

 

 

Figure 2.  Deep Learning Framework for the eLearning environment [24] 

 

A Deep Learning Framework for Personalized Learning 
Management System (figure 3) is presented which makes use 
of embedded index of learning style, intelligent navigation 
Agent, Quiz Response Evaluator as an extension to the prior 
knowledge generation which was used in the research carried 
out by [2] and [24] shown in figure 1 and 2 respectively.
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Figure 3.  Deep Learning Framework for Personalized Learning Management System 

 

IV. CONCLUSION 

This work extends and improves on existing deep learning 
frameworks for personalized learning management systems 
with the inclusion of an intelligent navigation agent, embedded 
index of learning style and a quiz response evaluator. This 
features when implemented, are expected to produce a more 
robust and user friendly personalized learning management 
system. 
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