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Abstract— The pedagogical agents for e-learning can 
immensely help in improving the quality of teaching, 
evaluating and learning the process through 
appropriate pedagogical agents. The pedagogical 
agents for adaptive e-learning systems are basically 
designed to provide a unique and personal experience 
to such students who come from diverse backgrounds 
having different styles of learning and with various 
educational needs. This study basically discusses the 
importance of pedagogical approach for the adaptive e-
learning systems. The selection of personalised 
(relevant) pedagogical agent can increase the 
effectiveness of adaptive e-learning, in the form of 
learning activities, delivered content, and 
communication. This will lead individuals to an 
adaptive pedagogical guided e-learning experience in 
which pedagogy will be the centerpiece, and in which 
the adaptive power will influence the pedagogy 
effectiveness. Thus, the main aim of this study is to 
discuss the importance of pedagogical agents in 
adaptive e-learning systems and to discuss different 
approaches of pedagogy including the constructivist 
approach, collaborative approach, inquiry-based 
approach, integrative approach, reflective approach, 
objectivist approach, and competency-based approach.  
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1. Introduction

The pedagogical agents for e-learning can 
immensely help in improving the quality of teaching, 
evaluating and learning processes [1]. These agents 
for adaptive e-learning systems are basically 
designed to provide a unique and personal experience 
to such students who come from diverse backgrounds 
having different styles of learning and with various 
educational needs [2]. Thus, the main aim of these 
agents is to identify such differences and convert 
them into relevant training and content processes 
which can be easily adopted by each and every 
student. 

The concept of the pedagogical agent is taken from 
artificial intelligence and computer science and is 
applied to e-learning systems [3]. It provides a 
human interface simulation experience between the 
content and the learner in an adaptive e-learning 
environment. A pedagogical agent basically involves 
a model that supports interaction between learner and 
another person on screen [4]. 

However, the research on e-learning in recent 
years has one constant explicit finding that the 
pedagogical approach is the most fundamental and 
essential approach for achieving success in a course 
and should be implemented first and foremost while 
constructing an e-learning platform [5]. The adaptive 
e-learning systems should support in making accurate 
selection of the pedagogical approaches, and then 
implement the adopted approach on the pedagogical 
agents to provide an enhanced learning 
experience[6].  

A. Background 

Basically, the access for adaptive e-learning 
technique is based on the mechanism of content 
retrieval depending on the prior knowledge and 
personal user’s preferences. However, most of the e-
learning platforms do not consider the pedagogical 
agents in terms of narrative, structure, and 
presentation purposes or in some cases it is very 
weakly incorporated in the system [7]. In those e-
learning systems where pedagogical agents are 
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incorporated, it is embedded inherently in the 
learning structure which makes it quite complex to 
reuse or to implement other forms of pedagogical 
approach in the same adaptive e-learning system [8]. 
Therefore, due to the problem of inflexibility in the 
learning design, it is essential to address various 
pedagogical approaches that must be identified and 
considered in order to develop an effective adaptive 
e-learning system [9]. 

This study basically discusses the importance of 
pedagogical agents in terms of various pedagogical 
approaches for adaptive e-learning systems. The 
selection of personalised (relevant) pedagogical 
agents can increase the effectiveness of adaptive e-
learning, in the form of learning activities, delivered 
content, and communication [10]. This will lead 
individuals to an adaptive pedagogical guided e-
learning experience in which pedagogy will be the 
centrepiece, and in which the adaptive power will 
influence the pedagogy effectiveness [11].  

 
B. Aim and Objectives  

 
While e-learning gives more advantage of online 

access to the students around the world, some 
drawbacks mostly from the pedagogy perspective 
confine the major benefits [12]. It is not possible to 
treat all learners equally in a wide range of e-learning 
students. Some students may have different 
backgrounds or have lower prior knowledge, 
preferences, interests and learning styles, therefore, 
the approach of “one size fits all” cannot be 
implemented here. Thus an adaptive e-learning 
system along with an appropriate pedagogical agent 
is highly required [13].  

Thus, the main aim of this study is to discuss the 
importance of pedagogical agents in adaptive e-
learning systems and to discuss different approaches 
of pedagogy including the constructivist approach, 
collaborative approach, inquiry-based approach, 
integrative approach, reflective approach, objectivist 
approach, and competency-based approach. 

 
C. Research Question  

 
To achieve the basic research objective, it is 

essential to investigate the answer of the following 
question; 

What are the major pedagogical approaches that 
can be implemented for the adaptive e-learning 
system? 

 
2. Literature Review  

 

This section presents a thorough review of 
literature about pedagogical agents that can utilise 
various approaches that can be implemented to 
enhance adaptive e-learning. 

Implementing and planning e-learning courses face 
many pedagogical problems. An adaptive e-learning 
system is basically enforced by different factors such 
as motivation, attention, and emotions, and 
characteristics like cognitive styles, prior knowledge, 
constitutional states, intellectual performance, and so 
forth [14]. Thus, from these characteristics, one can 
say that adaptive e-learning is very much dependent 
on the learner as well. Therefore, the developers of e-
learning content must have prior knowledge about 
different pedagogical approaches and should support 
a wide range of techniques to provide the different 
types of learners the best e-learning experience [15]. 

The development of pedagogical agents is closely 
related to that of digital animation. As the animation 
made in computers gained progress, it was quickly 
adopted by the educating firms in order to enhance 
the system of e-learning experience [16]. However, 
initially the pedagogical agent was shown in the form 
of cartoon as in MS Word and other applications. A 
constructivist approach of pedagogy is a theory that 
is based on the idea of how students know what they 
know [17]. The solving of an issue is present at the 
heart of development thinking and learning. A 
constructivist theory can be understood from the 
perspective of both psychology and philosophy [18]. 
The significance of this theory is that the students 
develop their own meaning and knowledge through 
their adaptive e-learning systems [19]. Constructivist 
theory significantly emphasises upon learners 
working in groups in order to get engaged in the e-
learning experience. This can immensely help 
students who come from diverse cultures and 
backgrounds [20]. Such theory influences 
intellectual, social and communication collaboration. 
Constructivist theory is different from those 
traditional theories which are based on e-learners 
develop their own skills by working alone. The 
constructivist theory encourages adaptive e-learning 
experience through different factors such as 
experimentation, group discussions, and research 
projects [21]. Platforms like discussion forums can 
help learners a lot to solve their queries quickly. 
However, the support systems like online toolkits can 
help in adaptive e-learning by informing and guiding 
users for different activities which thus, enable the 
principle of constructivism. Also, access to different 
e-learning expertise and resources influences the 
creation of more student-centred and authentic 
adaptive e-learning conditions [22]. 

The collaborative approach for adaptive e-learning 
can be significant in a number of ways. The 
development of both the adaptive e-learning system 
and the constructivism approach has led to the 
formation of a specific type of constructivist learning 
called collaborative approach [23]. A pedagogical 
collaborative approach presents a learning model in 
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which learners from diverse background are 
supported and encouraged to work in groups in order 
to enhance knowledge and to explore to seek the 
concept of learning required to solve the given 
problem rather than relying on what an individual 
thinks is the correct answer [24]. Although the 
collaborative theory for adaptive e-learning agents’ 
influences the students to get engaged and be active, 
still it is not considered as sufficient for knowledge 
or learning development.  

The inquiry-based pedagogical approach involves 
the need for learner’s role in the adaptive learning 
process [25]. It provides opportunity for students to 
explore the provided resources, share their ideas, and 
ask questions. It basically builds a sense of 
encouragement in the e-learners especially those who 
come from diverse backgrounds [26]. The inquiry-
based approach involves different techniques to boost 
the adaptive e-learning experience through guided 
learning and group discussions. Thus, instead of 
remembering different facts and figures, it facilitates 
students to learn something new by doing things by 
themselves. This helps in building knowledge 
through discussion, experience and exploration [27].  

The integrative pedagogical approach links e-
learning education with real-life applications. It helps 
in bringing the relevancy and meaningfulness of a 
topic in the mind of the students. Thus, the students 
begin to learn with an aim in their mind, which 
eventually improves the understanding of the 
subject’s knowledge [28]. An integrative approach is 
basically a theory of learning which attracts students 
toward integrative learning subjects and helps 
individuals to inter-link across the curriculum. 
Integrative learning experience helps in bringing the 
traditional learning resources together in order to 
bring a more authentic way of understanding for the 
e-learning students [29]. An integration pedagogy 
has four main objectives. The first is developing a 
learning sense in students with diversity. This can be 
achieved by presenting the process of learning with a 
meaningful knowledge context that develops a sense 
to learners in terms of real-life scenarios that they 
may face in the future. The second is differentiating 
between relevant and irrelevant matters. In any e-
learning system it is very important that the 
developer must focus only on providing relevant 
resources that can be considered practical and 
necessary for student's daily life or those materials 
which can aid in future learning process. The third is 
implementing theoretical learning practically. It 
basically means that it is not good to fill the minds of 
students only with knowledge, but guiding them 
about the values, principles, and how to become a 
responsible individual is also important. The fourth is 
associating the elements of learning. It basically 
interlinks the above three objectives of integrative 

approach. It involves providing individuals the 
capacity to use their own learnings and skills in order 
to deal with the daily issues, even those which are 
unexpected [30]. 

The reflective pedagogical approach basically 
helps in improving the adaptive e-learning system. It 
is a mechanism in which the creator or developer of 
the e-learning platforms think how the practices of 
online teaching can be improved [31]. It basically 
helps in analysing how the course can be taught 
efficiently or what can be altered or improved in 
order to achieve higher outcomes from the learning 
processes. Some important components of the 
reflective approach may include what is being 
implemented currently, why it is implemented, and 
how much the student is gaining benefits from their 
adaptive e-learning experience. Any individual can 
adopt the reflective approach in order to learn about 
their own actions and to assess their own practices 
(for example cooperative way of learning or Group 
learning process) or to focus upon such problems that 
are regularly encountered by the students during the 
e-learning process [32]. 

The objectivist approach relates to active student 
engagement in the learning process. This approach 
helps in encouraging students to study [33]. 
However, this theory does not support that students 
construct or transform the truth, knowledge or reality 
reasons. The objectivist theory is basically the 
opposite of the constructivist theory [34]. 
Objectivism relates to the perception of the nature of 
the study and the importance of knowing something. 
Objectivism is based on evidence (including logical 
implications, relevant facts, and figures, human 
perceptions) to improve students’ e-learning 
experience. This approach is quite essential in the 
decision making process [35]. It defines the learning 
objectives and assumes that the individual is a 
hollow vessel that must be filled by the pedagogical 
agent.  

A competency-based pedagogical approach targets 
the student’s illustrations of the required outcomes of 
learning as central to the process of learning [36].  It 
is mainly concerned with the progression of students’ 
learning pace after they adapt the e-learning system. 
It is important for the developers to create 
pedagogical agents keeping in mind the talent and 
skill levels of majority of the students, and their 
ability to perform a given task. The competency-
based approach may involve two types of 
competencies, namely behaviour-based and work-
based competencies. Competencies related to work 
refer to specific skills needed for learning such as 
language fluency, or ability to work on various 
software. While the competency of behaviour refers 
to the individual characteristics including motivation, 
attitude, and interpersonal skills [37].  
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3. Discussion 
 

The pedagogical agents can be used in the form of 
frameworks and models in the adaptive e-learning 
system. These frameworks and models can be 
utilised for guiding purpose to enhance the process of 
design for student learning activities and to improve 
the environment of learning. It aids in guiding the 
learners especially those who need higher attention 
due to their diverse background and assist them 
through the process of learning. It also provides a 
mean through which the professionals involved in the 
adaptive e-learning process can modify and review 
their practices [38]. 

The pedagogical agents are very useful especially 
for e-learning because through this technology the 
educating professionals can reach students from 
around the world in new and better ways. It further 
adds a deeper abstraction level in the process of 
learning. These agents can help individuals to 
understand what a specific form of abstraction means 
and looks like, and how can an e-learning institute or 
organisation succeed in learning and teaching online. 
These pedagogical agents have certain benefits for 
the students associated with the e-learning process, 
including enhancing experience of learning, 
improving teaching and learning skills, fostering 
candidates’ curiosity, deeper understanding on the 
subject, allowing individual students to own the 
learning process, enhancing engagement in the 
subject learning, and creating a passion for learning 
[23]. 

In order to develop an adaptive online experience 
for students, several key factors must be considered 
based on the pedagogical approach. Firstly, the 
objectives and goals of the course must be identified. 
These objectives and goals will develop the 
requirement base and an initial scale for evaluation 
that will help in conducting the evaluation process. 
Once the specific objective and goal are identified, a 
pedagogical approach based on the course must be 
implemented. After that, a domain of knowledge in 
which the course content will reside must be 
developed. Once the learning area is elaborated and 
identified, it can be applied in accordance with the 
selected pedagogical approach [39]. 

 
A. Opportunities and Challenges  
 
The task of developing an adaptive e-learning 

environment is quite difficult. In order to develop a 
student-centred e-learning environment, the 
developers required to understand which students are 
involved in the learning process, and how they adapt 
the learning strategy, from being attentive towards 
the subject to the form of support they require, and to 
honour the role of the student in the process of 

learning [40]. In the e-learning field the number of 
students being drawn is increasing every day. 
According to studies, most of the students who are 
attracted towards this field are no longer adults, but a 
great number of younger generation is also attracted 
towards adaptive e-learning. Thus, due to this fact 
many students belonging from different race, 
cultures, and languages enroll the adaptive e-learning 
process. A great number of institutions which deliver 
courses that involve blended models of learning, 
which a combination of e-learning is, and face-to-
face learning processes have also shown interest in 
the field of e-learning system. As mentioned before, 
a pedagogical approach is very important for 
adaptive e-learning process, without such approach a 
number of challenges can be experienced by both 
students and the developers. Especially students face 
many challenges such as cultural and learning style 
challenges. Since every individual student has their 
own style of learning which can be influenced 
through their culture, thus those students who are 
provided online studying resources by keeping in 
mind their style of learning and taking their cultural 
aspects into considerations, will perform much better 
as compared to other students who lack 
implementation of pedagogical approach [41].  In 
order to obtain good learning outcome, it is important 
to have an understanding of student style of learning 
as e-learning platforms that lack pedagogical 
approaches are not able to understand student’s style 
of learning clearly due to lack of constructive, 
interactive, and reflective pedagogical agents. Due to 
this reason the students are enforced to learn from 
audio instructions, visual presentations, or through 
exhaustive lecture notes. According to a study, many 
instructors and teachers are against the e-learning 
systems, they believe that when the e-learning 
systems lack pedagogical agents they leave a 
majority of students behind, especially those from 
diverse backgrounds [41]. They think that e-learning 
systems have a very limited personalisation scope 
and thus if learners are not capable to master a 
subject they may lose motivation quite easily. Also, 
an adaptive e-learning experience can be expensive. 
However, forming an adaptive learning environment 
does not only depend on cost but also requires 
correct skills. E-learning institutions are required to 
recruit a team of creators who can mould the E-
learning system into adaptive learning system by the 
implementation of different pedagogical theories. 
Another major challenge faced by students while 
dealing with an adaptive learning approach is how to 
perform analysis of the given data. It basically 
depends on the prior knowledge of the students, due 
to lack of knowledge the patterns, graphs, facts, and 
figures provided at their disposal might not help 
them [42]. Some other common challenges faced by 
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students who are trying to enroll in adaptive e-
learning process include the inability of internet 
access, funds limitation, inadequate policy, and lack 
of staff training. 

 
4. Future Implications 

 
Around the world, there is a number of challenges 

of innovative e-learning design which are mostly old-
fashioned or too rigid due to lack of pedagogical 
agents. A number of students are disengaging from e-
learning education or are achieving grades below 
their potential due to the same reason. The 
pedagogical approach is essential and will remain to 
be so. Whether these approaches are utilised in 
adaptive e-learning environment or traditional 
learning environment, without such agents the basic 
need for learning will not be addressed. However, the 
use of pedagogical agents has greatly evolved over 
the past decades, and it is envisioned it will bring 
more changes in the future of the e-learning process. 
Pedagogical agents might help in embracing AI 
(Artificial Intelligence), due to rapidly evolving 
technology the e-learning tools may help students 
from around the world to succeed in this mission. 
Although adaptive e-learning systems are not 
uncommon in today’s world, still many students 
prefer the traditional learning approach. Thus, with 
the utilisation of pedagogical agents, many future 
generations may get benefits through adaptive online 
learning systems. Also, the challenges which are 
commonly faced by students from diverse 
backgrounds during the adaptive e-learning process 
including language issues, racial disparities, and lack 
of assistance for the disabled students, can be solved 
through pedagogical agents in future. 

  
5. Conclusion  

 
Adaptive e-learning opportunities have brought a 

number of benefits not only for students but also for 
institutions, instructors and teachers. Education 
should be considered as an important contributor to 
the world’s population, rather than making it better 
from others. Adaptive e-learning systems enable 
students to learn at their own personal pace. Through 
pedagogical agents, students from diverse 
backgrounds are able to learn better than ever before. 
Still, the e-learning system brings its own set of 
challenges and benefits at the same time. 
An adaptive e-learning does not only involve 
adaptive content construction and retrieval, but it is 
also a blend of adaptivity, domain knowledge, and 
pedagogy. Thus, with adaptations of such agents and 
systems, e-learning can surely prove as an essential 
tool for learning for the generations to come. 
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