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ABSTRACT: Traditional learning pedagogy was centered around the instructor and a standardized approach to 
education. There was a shift to a more available and adaptable form of presentation through the Internet. With the novel 
coronavirus (COVID-19) pandemic outbreak, many schools adopted a complete online form of education. This 
disrupted the teaching and learning styles, and how the skills are acquired. It also showed how lacking the current 
online pedagogy is and the need for a more inclusive smart education pedagogy and techniques. The aim of the paper is 
to review the literature and to propose a smart education pedagogy that not only looks into the inclusiveness but can be 
adapted to a future pandemic situation without compromising on the standards of education.  
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I. INTRODUCTION 

 
Education is an important aspect of human life wherein it is the process of acquiring knowledge, skills, beliefs, and 
habits. It was also identified as a fundamental human right by United Nations (UN). Not every child is able to attend a 
school and access education. The UN formulated a Sustainable Development Goal 4 towards a more inclusive and 
accessible education. However, the disruption caused by the COVID-19 pandemic impacted the lives of many students 
and teachers alike, affecting the process of learning. 
The pandemic has called for the closure of several schools and without any advanced notice has moved to an online 
mode of education, pushing the inequalities between technological rich and poor further apart. There are students with 
inaccessible internet, with disabilities, and other factors that require our attention. This has also led to the understanding 
that the online mode of education is lacking in many ways.   
In the situation of COVID-19, many institutions have adopted face-to-face online teaching and other ‘innovative’ 
methods [24], an unprecedented paradigm shift. However, the education supplied is not so ‘smart’, that is, it still lacks 
the robustness and adaptiveness that current technological advancements boast of.  
Traditional learning methods are very difficult to apply from a learner’s perspective in an online learning environment. 
The thriving features identified in a traditional learning environment are missing in online mode of education leading 
the learner’s lack of motivation to study and communicate with peers. There is also a booming black-market in 
education. Some parents have also removed their children from schools to home tutoring.  
The most impacted are the learners with physical disabilities, who are attention-deficient, and those who find it 
challenging without an assistance. They may find the current situation as a barrier to their learning process, even if 
provided with properly functioning internet access and computer systems. This is because many online platforms are 
not following the accessibility standards.  
The paper is a study to draw boundaries between online education and smart education, to understand the role of 
computational intelligence in the development of smart and inclusive education, and to propose a smart learning system 
that overcomes the difficulties raised in the pandemics. 
 

II. RELATED WORKS 

1. Traditional Learning 
A traditional learning environment can be pictured as a classroom with the instructor determining the flow of control 
and availability of content to the students. Physical presence of both the teachers and students are extremely important. 
The content is the main focus through the entire class and not on whether the learner was able to grasp it, or if any skill 
development is involved [1]. As a correction, it is more of a teaching environment centered around the instructor.  
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The classrooms then moved to a technology enabled environment and to a blended learning system. This technology-
enabled environment is strictly under the authority of institution and/or the teacher [1].  

2. Online Learning 
Internet technologies has helped in offering education to a larger number than traditional schools could have. Reasons 
for its popularity accounting to increased access to quality education, support in adult literacy, and access of relevant 
and up-to-date quality content [2]. This has further been developed as the role of teacher changed from a lecturer aimed 
at supplying knowledge to a guide allowing the development of skills [2].  
Many institutions have adapted to the online education by supplying a virtual learning environment, learning 
management system (LMS) [3] and massive open online courses (MOOC) [4], while also contributing and attributing 
to other learning platforms like Khan Academy, Coursera, edX, and India’s Swayam. The transition towards online 
education adopt the existing pedagogy of traditional classrooms. 
Digital technology has also enabled education to be learner centric and supply as an individualized activity. Other 
aspects like collaboration, people’s emotions, underlying pedagogy, learner’s attitudes, teacher’s beliefs among other 
variables form a digital learning environment. However, this only forms a part of the learner’s environment and not the 
learning environment itself.  

3. Smart Learning Environment 
Smart education has no proper definition [7] however is concluded to be the application of computational intelligence 
technologies as instruments for the development of an adaptive, inclusive, efficient, and collaborative learning 
environment [7, 8]. It is comprised of two views- technology and techniques. It fosters creativity and push frontiers of 
education through the use of smart and ubiquitous technologies using the social techniques to provide a learning 
environment for the learner [6, 7, 8].  
Artificial intelligence is an effective technology to provide smart education in smart cities with large amounts of digital 
footprints available. There is progress towards making ‘smart’ online education while applying adaptive learning styles 
[9, 10], developing a knowledge repository and contents [8, 11], predicting the learning processes using machine 
learning algorithms [12], in evaluation [8, 13], and problem identification [12, 14, 15].  
Data mining in education and learning analytics [12] are upcoming research areas. Inclusive of other computational 
intelligence techniques and algorithms- to analyze the data and to improve the learning processes. Predictive analytics 
is used to predict learner’s outcome and learner’s behaviors [16]. Sentiment analysis and social mining is used in 
understanding feedback and comments received about instructor to improve the quality and engagement [17, 18].  
 

III. GAP ANALYSIS 

There are different studies on smart education, but it is mostly on how the technologies can be applied separately for 
education. This is however not focused enough on the needs and motivations of students. Learners, especially visually 
impaired and other disabled, attention deficient and autistic students need not have the motivation to sit through or even 
open the platform if there is no accessibility and adaptive environment for them to thrive. 
Routine feedback which is entered manually throughout the class and in between classes could be a distraction. 
Personalization and adaptation need to be dynamic as the initial personality traits would not be enough to accommodate 
the growing changes in the students.  
The open practices studied and proposed in reference [24] are for the current pandemic solution- the complete online 
mode of education. There are no proper models that can address inclusivity in the future education, the smart education.  
 

IV. PROPOSED SMART EDUCATION 

Clearly, online education is accessed through internet technology available to a larger population with or without any 
supervision. Smart education, on the other hand, is more about bringing the traditional classrooms to a smart 
environment with the utilization of smart technologies and techniques to nurture an innovative learning atmosphere for 
the learners.  
The person who is benefitting from the model is the learner and the society at large. The model is proposed with the 
needs of learner in mind.  

1. Assumptions and roles 
The assumptions that the system is situated in an urban setting with all the required resources, data, devices, and 
internet connectivity.   
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Entities in the proposed smart education is the instructor and the learner. All the entities that is the instructor and the 
learners have access to the system. The role of the instructor is to control the smooth flowing of content and to monitor 
the engagement of the learners.  

2. The model 
Smart environment [7] is one which is immersive, and the learning experience is integrated to his/her environment. 
Here, the learner is the focus and not the instructor or the content. The environment using the smart technologies are 
aimed at providing a context-aware, adaptive, ubiquitous, and accessible experience. An immersive ‘smart’ 
environment with persuasive technology and design techniques, collaborative, and open discussion forums to keep the 
students engaged and motivated is proposed. The model uses software engineering model of SCRUM methodology. 

 
Figure 1:Proposed Smart Learning System Features 

 
2.1. Methodology 

The software engineering methodology, SCRUM is proposed for the model. This is an improved Agile and Rapid 
Application Development. This model focuses on developing of macro features at the same time developing micro 
features. The model also works through team management techniques which can be applied on the learning system 
itself.  
The systems require for addition of features as each feature is explored by the learner. The values of a Scrum team are 
aligned to the values of the proposed smart education model. 
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Figure 2:Values of Scrum Methodology [28] 

 
2.2. Reinforcement Learning 

Reinforcement learning approach to cluster the learners and to learn the pedagogical achievements possible in the 
existing system. Based on the clusters and features identified, the content is then adapted to simulate the learning styles 
[19]. 
 

2.3. Recommendations 
Recommendations of the courseware to the learners based on the content, interests, prior experience, cognitive ability, 
behavioral patterns, and other characteristics identified through clusters. These characteristics identified is fed into a 
machine learning model to develop a recommendation system [20].  
 

2.4. Immersiveness 
Immersive technology to provide an immersive environment through virtual reality and the content through augmented 
reality. Virtual reality can help in delivering an environment that fosters the delivery of the goals and becomes the 
learning environment. Augmented reality can help in presenting the sense of feel, thereby giving the learners an access 
to interact with the content rather than just observing as is in other environments. This immersiveness is the very basis 
of keeping the students engaged. Additionally, a haptic-based information rendering [21, 22] can be used to give 
special needs learner an immersive sense. 
 

2.5. Communication 
The communication process- rather than a teacher-to-learner, a two-way and peer-to-peer communication using 
principles of social network analysis [12,14], a connective environment similar to SNS [15], and a distributed peer-to-
peer architecture (it is assumed that all peers have access to same technology). 
 

2.6. Smart education techniques 
Techniques are applied with respect to the sentiment and behavior captured. It will also depend on the target learner 
group. These techniques can be developed aligned to the reinforcement learning approach in education.  
 

2.7. Feedback 
Feedback, unlike clickers and SNS used in references [15, 17], an integrated sub-environment should be developed. 
Otherwise, it could be a cause of distraction and reduce the attention span of the classes conducted. It can also lead to 
the learners giving incorrect responses intentionally or unintentionally. Behavioral pattern and emotion recognition can 
be used to get real-time feedback on the content, to assess the understanding of learners, to adapt to the cognition 
ability, and to develop the techniques.  
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2.8. Smart bot 
A smart personalized bot to connect the learners to the instructors and the system. These bots are controlled by the 
instructor. The interaction between the learners and their bots can be summarized and sent to the instructor for 
reviewing at a later time. For further interaction, the learners initiate the conversation through the bots.  
 

V. RESULTS AND DISCUSSION 

The proposed model is adapting to the environment and capturing data in real-time.  While keeping the assumptions in 
mind and nullifying failures, the model is proposed. The model is centered on the benefiter, the learner. The literatures 
focus on how the content of the course can be adapted and how the teachers can stream the content. There was no study 
on a learner’s perspective, how incapacitated online education is in a pandemic situation where the resources are very 
limited and how easily the shift can be attained. 
One important point to be noted is the requirement for the collaborative development of the model across various 
departments.   
 

VI. CONCLUSION 

A smart education pedagogy is proposed, that is developed from the open pedagogy for online education, to the 
pandemic situation where physical interaction is limited yet education is unlimited.  
More research needs to be done on how to make the smart education principles more accessible to learners with no 
advanced devices and into the ethical delivery of the content using unsupervised machine learning algorithms.  
 

REFERENCES 

[1] B.H.Khan, A. Relan and B.B. Gillani (1999). Web-based instruction and the traditional classroom: Similarities 
and differences. Web-based instruction. Englewood Cliffs, NJ: Educational Technology Publ.,25-37. 

[2] C.A.Dykman andC.K. Davis (2008). Part One – The Shift Toward Online Education. Journal of Information 
Systems Education, 19. 

[3] S.B. Dias and J.A.Diniz(2014). Towards an Enhanced Learning Management System for Blended Learning in 
Higher Education Incorporating Distinct Learners’ Profiles. Educational Technology &amp; Society,17, 307-19. 

[4] N.P. Morris, M.Ivancheva, T. Coop, R. Mogliacci andB. Swinnerton (2020). Negotiating growth of online 
education in higher education. International Journal of Educational Technology in Higher Education,17, 48. 
doi:https://doi.org/10.1186/s41239-020-00227-w 

[5] L. Castañeda andN. Selwyn (2018). More than tools? Making sense of the ongoing digitizations of higher 
education. International Journal of Educational Technology in Higher Education, 15. doi:10.1186/s41239-018-
0109-y 

[6] J. Dron (2018). Smart learning environments, and not so smart learning environments: a systems view. Smart 
Learning Environments, 5. doi:10.1186/s40561-018-0075-9 

[7] Z.T. Zhu, M.H. Yu andP. Riezebos (2016). A research framework of smart education. Smart Learn. 
Environ.,doi:10.1186/s40561-016-0026-2  

[8] J.M. Spector (2014). Conceptualizing the emerging field of smart learning environments. Smart Learning 
Environments, 1. doi:10.1186/s40561-014-0002-7 

[9] R. Bajaj and V. Sharma (2018). Smart Education with artificial intelligence based determination of learning 
styles. Procedia Computer Science,132, 834-842. doi:10.1016/j.procs.2018.05.095  

[10] S. El Janati, A. Maach and D. El Ghanami (2018). SMART Education Framework for Adaptation Content 
Presentation. Procedia Computer Science,127, 436-443. doi:10.1016/j.procs.2018.01.141  

[11] N. Dneprovskaya, N.V. Komleva and A.I. Urintsov (2018). The Knowledge Management Approach to 
Digitalization of Smart Education. 902, 641-650. 

[12] B. Rienties, H. KøhlerSimonsen andC. HerodotouChristothea (2020). Defining the Boundaries Between Artificial 
Intelligence in Education, Computer-Supported Collaborative Learning, Educational Data Mining, and Learning 
Analytics: A Need for Coherence. J. Frontiers in Education,5, 128. doi:10.3389/feduc.2020.00128  

[13] I. Wogu, S. Misra, P.A. Assibong, E.F. Olu-Owolabi, R. Maskeliūnas and R. Damaševičius (2019). Artificial 
Intelligence, Smart Classrooms and Online Education in the 21st Century: Implications for Human Development. 
J. Cases Inf. Technol.,21, 66-79. 

[14] E. Gomede, F. Gaffo, G. Briganó, R. De Barros andL. Mendes (2018). Application of Computational Intelligence 
to Improve Education in Smart Cities. J. Sensors.,18, 267. doi:10.3390/s18010267  

http://www.ijirset.com/


International Journal of Innovative Research in Science, Engineering and Technology (IJIRSET) 

                     | e-ISSN: 2319-8753, p-ISSN: 2320-6710| www.ijirset.com | Impact Factor: 7.512| 

     || Volume 10, Issue 2, February 2021 || 

    DOI:10.15680/IJIRSET.2021.1002009 

IJIRSET © 2021                                                       |     An ISO 9001:2008 Certified Journal   |                                                  875 

 

 

[15] M.A.F. Saif, A. Tlili, F. Essalmi and M. Jemni (2017). Facebook as a Learning Tool in Classrooms: A Case 
Study. Proceeedings of 14th International Conference on Computer Systems and Applications (AICCSA), 
Hammamet, 509-514. doi: 10.1109/AICCSA.2017.97 

[16] D. Tenzin, D.J. Lemay, R.B. Basnet andP. Bazelais (2020). Predictive analytics in education: a comparison of 
deep learning frameworks. Education and Information Technologies. 

[17] N. Altrabsheh, M. Gaber and M. Cocea (2013). SA-E: Sentiment Analysis for Education. Proceedings of 5th KES 
International Conference on Intelligent Decision Technologies.  

[18] G.G. Esparza, J. Canul-Reich, C.A. Ochoa-Zezzatti, L. Margain andJ.C. Ponce (2018). Mining: Students 
Comments about Teacher Performance Assessment using Machine Learning Algorithms. International Journal of 
Combinatorial Optimization Problems and Informatics,9, 26–40. 
doi:https://ijcopi.org/index.php/ojs/article/view/99. 

[19] V. Shute and D. Zapata-Rivera (2012). Adaptive Technologies for Training and Education: Adaptive Educational 
Systems.  

[20] G.I. Webb, M. J. Pazzani andD. Billsus (2001). Machine Learning for User Modeling. User Modeling and User-
Adapted Interaction,11, 19-29. doi:10.1023/a:1011117102175. 

[21] O. Lahav and D. Mioduser (2007). Haptic-feedback support for cognitive mapping of unknown spaces by people 
who are blind. J. International Journal of Human-Computer Studies,66, 23-35. doi: 10.1016/j.ijhcs.2007.08.001 

[22] N. Jafari, K.D. Adams and M.Tavakoli (2016). Haptics to Improve Task Performance in People with Disabilities: 
A Review of Previous Studies and a Guide to Future Research with Children with Disabilities. Journal of 
Rehabilitation and Assistive Technologies Engineering,doi:10.1177/2055668316668147  

[23] S. Wang (2019). Smart Data Mining Algorithm for Intelligent Education. J. Intell. Fuzzy Syst.,37, 9-16. 
doi:10.3233/jifs-179058  

[24] R. Huang, A. Tlili, T.W. Chang, X. Zhang, F. Nascimbeni andD. Burgos (2020). Disrupted classes, undisrupted 
learning during COVID-19 outbreak in China: application of open educational practices and resources. Smart 
Learning Environments,7(1), 19. doi:10.1186/s40561-020-00125-8 

[25] B. Hegarty (2015). Attributes of open pedagogy: A model for using open educational resources. Educational 
Technology. 

[26] Web content accessibility guidelines 2.1 (WCAG 2.1). 2018. Retrieved on 07.11.2020, from: 
https://www.w3.org/TR/WCAG21/ 

[27] X.Zhang, A. Tlili, F. Nascimbeni, D. Burgos, R. Huang, T. W. Chang and M. K. Khribi (2020). Accessibility 
within open educational resources and practices for disabled learners: a systematic literature review. Smart 
Learning Environments, 7. doi:10.1186/s40561-019-0113-2 

[28] Scrum Values Poster | Scrum.org [Internet]. Available from: https://www.scrum.org/resources/scrum-values-
poster 
 

http://www.ijirset.com/



	Figure 1:Proposed Smart Learning System Features
	Figure 2:Values of Scrum Methodology [28]

