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Abstract: In the area of smart digital education, artificial intelligence (AI) has 

recently gained growing interest. CI and MTT methodologies have been used for the 

creation of a Smart tutoring system (STS) for researchers. In the other hand, the AI, 

computer science and Internet of Things (IoT) integration facilitates growth of next 

century for all educational and learning activities in web-based smart systems. It 

addresses the CI and the paradigms of technology engineering for the development of 

intelligent education and learning systems. The two common CI paradigms are 

explored and evaluated in this review, namely case-based reasoning and ontological 

engineering. Aim of analysis is to define and analyze the advantages and benefits of 

certain smart paradigms in order to improve productivity and efficacy of smart 

tutoring programmers. In addition, the paper explores the obstacles for the creation 

and operation of these applications confronting program developers and information 

engineers. 

Keywords: Engineering and control of science, artificial intelligence in school, 

intelligent tutoring programmers, computer technology, machine learning. 

 

1. INTRODUCTION 

 

The widespread digitization of all fields of economic life is presently evident not only in the 

mass implementation of ICT into a number of areas of human activity, but also in 

convergence and technical and physical integration with use of smart digital solutions [1]. 

Digital economy has an essential reserve for enhancing lives of people in different countries 

worldwide. However, on the grounds that enough people are qualified to build and implement 

those technologies, the use of the potential of the intelligent innovations of the modern era is 

feasible. The first development of new educational areas in universities to educate highly 

trained workers for ICT industry. Secondly, the incorporation of the ICT experts in all fields 

of training aims at extending the expertise in the use of intelligent technology in all areas of 
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economic activity. In this situation, the adoption of smart education[10] is significant. 

 

Intelligent education (SE) constitutes a series of e-services which support educational 

processes by using digital media and ICT [2]. It encompasses various areas of curriculum, 

instruction, teaching, learning, research, networking and teamwork. SE is an interdisciplinary 

field [3]. In comparison, in recent years field of artificial intelligence in education been most 

complex. Sector aims [4] at delivering applications based on information which can be used 

in specific scenarios of teaching, studying and training. 

 

Theory and creation of intelligent education was related to convergence of three areas [5]: 

design of emerging intelligent technology (engineering paradigm), creation and 

transformation of education system, university structures, and labor markets (innovative, 

industrial, and organizational). Theories on the topic and concept of Smart Education [6]. We 

are talking about evolving educational frameworks and procedures and modernizing training 

and teaching practices at the same time [12]. Diverse efforts have been made in many 

scientific papers in recent years to establish the research basis for intelligent education [7]. 

The studies cover an engineering viewpoint, as well as administrative and organizational 

problems related to education. Around the same time, the activity on these two sides of the 

creation of the smart education system is obviously inadequate. 

 

2. SMART TUTORING SYSTEMS (STSS) FEATURES 

 

New types of smart educational software can be developed, allowing device to serve as a 

smart teacher, using AI principles [11], machine intelligence techniques and information 

engineering paradigms [8]. Such an AI based smart tutoring system (STS) will tailor its 

teaching to expertise, skill, strengths and limitations of the Learner. It could also perform a 

normal dialogue in language. In addition, a significant aspect of STS is the automated 

production of exercises and exams [9]. 

STS is programme focused on information that acts as a smart teacher for true teaching. STS 

[10] is also used in cases of studying and instruction. The key features of these systems are 

the ability to interpret, to assume and to base their information on static and heuristic [13]. 

Technically, STS consists of (a) expert model (b) Learner mode (c) teaching device (d) 

interface (e) module of information acquisition: the following programme components. 

Building and maintenance complex elements for STS are complex.  

 

3. DEVELOPING APPROACH SMART TUTORING PROGRAMS  

 

Constructing the knowledge-base Process: This method involves gathering, obtaining, 

documenting and reflecting information. There are various methods of representation and 

management of information in this regard, e.g. collections, trees, semantic networks, frames, 

texts, laws of output, cases and ontologies. The identification of the suitable method that best 

serves the area of expertise and the problem to be solved is the secret to the effectiveness of 

such programmes. This decision is dependent on the information engineer’s background. 

 

Selecting the reasoning and inference methodology: Various frameworks strategies for 

reasoning in this procedure, for example: automatic reasoning, case-oriented reasoning, 

reasoning of common sense, flippant argumentation, geometric reasoning, non-monotonic 

logic, model-oriented logic, probabilistic reasoning, causal reasoning, cognitive reasoning, 
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space justification and temporal reasoning. In fact, the AI-based smart tutoring system [14] 

industries are deeper into these methodologies. 

Selection of Intelligent Authoring Shells: Smart shells allow a teacher to reach the domain 

and other information quickly, without computer programming expertise. An ITS / IeLS 

based on the given information is instantly rendered by the author shell. It also encourages 

the entry of examples / exercises, including explanations of problems, solutions and 

clarifications [15]. Examples may be scenarios or models. It allows for structured analysis of 

the course concepts as well as the introduction of digital courseware, which includes 

explanations of concepts and motivational passage (developed with well-known writer tools). 

The teacher lays out not only teaching skills (how to instruct a specific pupil) but also the 

experience of Learner learning (how to evaluate behavior and evaluate mastery). DIAG, 

RIDES-VIVIDS, XAIDA, REDEEM, EON, INTLIGENT Instructor, D3 Tutor, CALAT, 

INTERBOOK, PERSUADE are most popular shells for the development of the job. 

From the debate above, we infer that information acquisition processes are the key issue and 

obstacle in designing STS for a particular mission. The utility of STS is therefore dependent 

on selection and commitment of proper representation procedure, methodology for 

justification and the choice of the required authoring cover. STS systems are therefore 

complex to build and maintain from technical point of view. 

 

4. CASE BASED REASONING (CBR)  

 

CBR Approach: The 'events' collection of attributes that contribute to a given result. (E.g. 

Patient history records and related condition records). CBR is an analogue reasoning 

approach that gives both a troublesome response technique and a human cognitive model. In 

order to solve problems, question solutions and explain anomalous situational, CBR [15] 

means thinking from examples, or "old cases." In usual problem solving people have 

experienced, this is consistent with much. In rapidly changing circumstances and other 

conditions, people tend to be comfortable using CBR decision making technical tools. [16] 

Much is not understood and strategies are not obvious. 

The key role in the production of case-based IeLS is to decide the required case 

characteristics [18]. This role includes identifying the topic vocabulary and compiling 

representative specialist problem resolution instances. In any of these types (predicates, 

frames and scribes) case representation may be available. CBR refers to a variety of methods 

and methods may be used for tracking and indexing cases and also looks for others that could 

be beneficial as presented as solving new cases. In addition, it is possible to make 

adjustments in previous cases to best suit new cases and to synthesize new cases if necessary. 

CBR has been used in many fields today, e.g. medicine, business, law or finance, in a variety 

of different implementations [17]. 

The case may contain in the case of smart case-based e-learning programs [19] (a) a 

multimedia problem description, (b) a description of the right actions to be taken, including 

the best and alternate steps, (c) a multimedia justification for the validity of these steps, and 

(d) a list of methods for deciding if Learners are taking the steps properly. The key challenge 

of technology engineering [20] in case-based AI applications is to decide the required case 

functionality. This role includes the description of domain terms and the selection of 

representative cases by the professional Cased expression of problem solving in any variety 

of ways (predicates, structure, and scribes). 

 

Benefits of CBR to STSs: In developing smart eLearning / tutoring systems the idea of CBR 
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is gaining popularity, since it automates previously based or incomplete causal model 

applications. Analysis shows that Learners learn better when presented with examples of 

problem-solving information and then needed applying information to actual situations. 

Examples and experiments in case-memory catch practical challenges and show them to 

Learners as simulated simulations. 

In other case, learners should be able to properly compete using CBR technique, for 

example, 

 Learners should recognize more problems with more scenarios available, and 

alternatives to these cases require failure cases, so that Learners should learn from the 

mistakes of others. 

 Rehabilitation cases help Learners to understand the current situation more 

effectively. Cases indexed by experts will retrieve and teach the Learner how to look at a 

topic that he could not know about without system. 

 Learners would have access to obscure cases where they will not be able to do 

otherwise. These dark cases will assist in some of the tasks mentioned above. 

 The CBR framework offers a description of how choices can be reached during a 

training cycle for the Learner, for instance what needs to be discussed and gives specific 

examples to match his / her most abstract experience. 

 CBR systems will improve the experiences of even educators for activities where 

there is something to recall. Educators and teachers often prefer to rely on very little potential 

by speaking or concentrating on the wrong situations analogically. 

 

5. ONTOLOGICAL ENGINEERING (OE) PARADIGM FOR DEVELOPING STS 

 

OE approach: The word "ontology," which is a field of metaphysics that deals with the 

essence of life, is taken from philosophy. The primary purpose of the use of ontology [21] is 

to exchange knowledge with humans. The computers will transfer information stored in files 

of various formats and display it, but they are still not consistent with their interpretation. It is 

important that all actors in digital space (computers and people) have same language to allow 

communication and the intelligent processing of information. Ontologies form the basis for 

cooperation and semantic understanding of computers and cooperation between humans and 

computers (running several separate non-homogeneous software programmes). 

Many applications of ontology have to do with knowledge-based systems and intelligent 

systems in the computer science area. These types of ontologies include a few principles and 

are mainly targeted at promoting analysis [22]. For e.g., a simple ontology, private ontologies 

and a base of information is utilized in multi-agent structures. The agents private ontologies 

are derived from the fundamental ontology. There is little awareness about the names of 

concepts used in agents' private ontologies, but they use simple ontological terminology. In 

the past decade, the emphasis has been progressively on ontology. Applications of ontology 

of corporate, manufacturing, medical, academic and science focuses are currently available. 

 

Benefits of Ontology Paradigm to STSs: The use of Ontologies in educational systems can 

be viewed from multiple points of view: from a standard language for multi-agent systems to 

ontologies for the sharing of pedagogical tools or for the sharing of knowledge and ontologies 

used as mediators in looking for learning materials on internet [23]. 

 

The abstract device design consists of logical components that are interconnected. These 

elements interact through a shared vocabulary and an interface. The online preparation 
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method can be efficiently applied using artificial intelligence technology. The knowledge of 

the computer is provided by sophisticated software programmes with these features: 

adaptable, scalable Capacity for information, responsiveness, individuality, teamwork and 

skills for comprehension. This way the ambiguity and confusion of the school programmes 

may be addressed. A multi-agent approach-based intelligent learning system consists of a 

variety of intelligent agents to interact. They work through texts. Software agents can 

recognize and translate messages because of shared ontology or private ontology's 

interoperability. 

 

6. SMART DIGITALIZATION 

 

Effective implementation of the new economy entails reforming the education system and 

providing intelligent training in three major inter-related fields leveraging all the enumerated 

intelligent education technologies. 

To boost the number of experts in the field, able to create new intelligent technologies that 

lead to digital economy needs, it is necessary first to improve and extend engineering fields 

in university training. Secondly, mass adoption, knowledge and diffusion of intelligent 

education technology in any field of education are needed, which, on the one hand, enhance 

the standard of education and level of ability learners, on the other hand, empower students 

to use intelligent ICT in real life . The second step is to facilitate intelligent education. 

Thirdly, the issue of the establishment of new teaching educational establishments should be 

considered. Intelligent technologies allow both educational and university management 

content to be transformed. 

 

7. CONCLUSIONS AND FUTURE WORK 

 

We discuss some of the big open concerns that need to be discussed in this concluding 

section to ensure the progress of designing comprehensive intelligent e-learning systems. In 

short, development of intelligent e-learning / educational systems is an incredibly dynamic 

and daunting mechanism that poses multiple problems in technology and science that need to 

be tackled interdisciplinary. Today, the integration of computer intelligence and machine 

learning technologies with application of information addresses much of the technological 

difficulties and challenges of the modern generation of advanced E-Learning / Education 

programmes. However, more study is required to merge the engineering of information, 

artificial intelligence, computer education and digital technologies with the current 

developments in Internet of Things. This integration would create a new wave of smart e-

learning and tutoring programmes on internet. The web-based applications of programmes 

will boost web-based education / learning / training process. In order to design effective, 

scalable, clever e-learning programmes, the incorporation of these methods and training 

technologies is thus advantageous. In addition, it is necessary to ensure the performance of 

such cloud services. 
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