
 
Copyright © 2018 Authors. This is an open access article distributed under the Creative Commons Attribution License, which permits unrestricted 

use, distribution, and reproduction in any medium, provided the original work is properly cited. 
 

 

International Journal of Engineering & Technology, 7 (2.28) (2018) 152-156 
 

International Journal of Engineering & Technology 
 

Website: www.sciencepubco.com/index.php/IJET  
 

Research paper 
 

 

 

 

Smart Technological Learning Conceptual model 
 

Cakula Sarma * 

 
Vidzeme University of Applied Sciences, Riga Technical University 

*Corresponding author E-mail: Sarma.cakula@va.lv 

 

 

Abstract 
 

Lifelong learning in one of most important aspects of nowdays educational system, which is understood as continuation of the previously 

acquired education and the enrichment of the professional skills according to the demands of the vocation in question. It is very im-

portant to figure out the most effective technological solutions and principal directions for implementing work-based learning strategies 

in the learning process.  New smart learning individually oriented methodology has been developed based on human individual percep-

tion for fast growing information and big data society. 
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1. Introduction 

With the development of new technologies and the necessity to 

adapt to the new demands of the job market, the need for further 

education increases yearly. As such, the continuing learning and 

development of skills throughout their lifespan has become a cor-

nerstone of the modern occurrence of lifelong learning [1, 2]. 

There are many policy documents exist that determine strategy of 

education development on both national as well as European level. 

The policy document that determines development of education 

development structure and perspectives for the upcoming seven 

years is the “Guidelines for Education development 2014 - 2020” 

[3]. The main purpose of those is to promote inclusive education 

for personal development, human well-being and sustainable ad-

vancement of the state. 

The strategic framework of e-governance determined by “Guide-

lines for development of the information society 2014-2020” [3] 

describes crucial elements that need to be established and effec-

tively developed to promote development of e-governance. The 

purpose of this document is to establish a knowledge-based econ-

omy and increase the general quality of life through providing 

access to technologies thus improving the overall quality of life, 

investing in development of effectiveness of public administration 

and national competitiveness, economic development and creating 

new jobs.  

Main indicators for evaluation of the planning period of year 2014 

-2020 are:  

• the number of adults (25-64 years old) engaged in an 

adult educational program,  

• the percentage of adults in all those involved in contin-

ued education/returning to formal education,  

• the number of people who have gained their qualifica-

tion outside the formal framework of education and had 

it equated to the national standard.  

It is also has been recommended that the work on expanding op-

portunities of further education in regional universities continued, 

according to the requirements of regional development and de-

mands of the labour market. Adults normally enjoy being actively 

involved in educational processes but currently this does not hap-

pen through collaborative means. For this, extra motivation need-

ed, as well as easily comprehensible and engaging technological 

solutions, which encourage to collaborate and to learn from one 

another. There is a problem that existing learning models are too 

weak for student motivation and quick acquiring necessary 

knowledge and skills.  

The goal of the paper is to find main principles of nowdays learn-

ing and to develop smart learning technological conceptual model 

in fast growing information and big data society. Paper includes 

theoretical analyses, conceptualization, using results of previous 

empirical researches, administrative documents and creative expe-

rience. 

As the result of the paper new smart learning technological con-

ceptual model has been developed. 

2. Main Focuses of Nowdays Learning in Fast 

Growing Information and Big Data Society 

2.1. Analytic and Shared Cognition  
 

Nowdays paradigms in pedagogy: 

• In the center of learning there is subject, what means 

that the didactic process develops from subject logic and 

very often contracted on comprehension of didactic 

rules, respecting programs demands of subject;  

• pedagogical process focused on the teacher's activity, 

defining didactic goals, means, organization of work, 

teacher-pupil relations, teacher-leading position, which 

most often manifests itself as normative pedagogical 

process;  

• the pedagogical process oriented to society needs targets, 

means and mutual relations for the public interest; the 

promotion of the development of a person is understood 

as its pursuit of the interests of society or of a dominant 

group as a value; 

http://creativecommons.org/licenses/by/3.0/
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• at the center of the learning process is a student with in-

dividual characteristics; teachers are guided by the per-

ceptions of pupil opportunities; 

• the pedagogical process oriented on the learner's activity, 

which is based on the understanding of the activity as a 

basis for the development of the personality, in which 

personality traits manifests itself and develops and 

whose quality is determined by the person's characteris-

tics and needs of the subject [4].  

The basic guiding principles of the developed D. Kolba model are 

[5,6,7]:  Learning is an ongoing process; it's not just the end result;  

learning is based on personal experience; learning involves the 

interaction between the individual and the environment, whereby 

experience is transformed into action and knowledge.  

Cognition is the ability to process information though perception 

(stimuli that we receive through our different senses), knowledge 

acquired through experience, and our subjective characteristics 

that allow us to integrate all of this information to evaluate and 

interpret our world. In other words, cognition is the ability that we 

have to assimilate and process the information that we receive 

from different sources (perception, experience, beliefs…) to con-

vert them into knowledge. Cognition includes different cognitive 

processes, like learning, attention, memory, language, reasoning, 

decision making, etc., which form part of our intellectual devel-

opment and experience. Analytical method based on document 

analysis used in the production of controlled dictionaries [8].  

Cognitive process could be analysed from six different aspects: 

perception, attention, memory, thought, language, learning. It is 

very difficult to improve cognition therefore there are different 

researches in this field [9, 10, 11, 12, 13]. Also scientists made a 

tool and strategy oriented to improve cognition and cognitive per-

formance [14, 15]. 

 

2.2. Individualized and Personalized Learning 
 

Individualized learning, or individualized instruction, is a method 

of teaching in which content, instructional technology, and pace of 

learning are based upon the abilities and interest of each learner.  

There are five steps to individualize learning: 

1. set clear and specific goals; 

2. make goals challenging and realistic; 

3. make goals dynamic and review regularly; 

4. let students to know their progress; 

5. involve supporters (parents, friends e.t.c.) [16].  

Instruction calibrated to meet the unique pace of various students 

is known as individualized learning. If differentiation is the 

“how,” then individualization is the “when.” The academic goals, 

in this case, remain the same for a group of students, but individu-

al students can progress through the curriculum at different speeds, 

based on their own particular learning needs. This approach serves 

students who may need to review previously covered material, 

students who don’t want to waste time covering information 

they’ve already mastered, or students who need to proceed 

through the curriculum more slowly or immerse themselves in a 

certain topic or principle to really get it. 

Perhaps the most confusing term of them all is personalized learn-

ing. Some misuse the term, thinking it refers to a student’s choice 

of how, what and where they learn according to their preferences. 

Others confuse is with individualization, taking it as a reference to 

lessons that are paced at different rates to accommodate different 

students. 

There are different definitions overlaps in at least one key area 

with personalized learning; 

• Adaptive learning: technology used to assign human or 

digital resources to learners based on their unique needs; 

• Individualized learning: the pace of learning is adjusted 

to meet the needs of individual students; 

• Differentiated learning: the approach to learning is ad-

justed to meet the needs of individual students; 

• Competency-based learning: learners advance through a 

learning pathway based on their ability to demonstrate 

competency, including the application and creation of 

knowledge along with skills and dispositions [17].  

Really, personalized learning refers to the whole enchilada: learn-

ing that is tailored to the preferences and interests of various 

learners, as well as instruction that is paced to a student’s unique 

needs. Academic goals, curriculum and content - as well as meth-

od and pace - can all conceivably vary in a personalized learning 

environment. 

Unlike individualized instruction, personalized learning involves 

the student in the creation of learning activities and relies more 

heavily on a student’s personal interests and innate curiosity. In-

stead of education being something that happens to the learner, it 

is something that occurs as a result of what the student is doing, 

with the intent of creating engaged students who have truly 

learned how to learn. Human individual perception can be catego-

rized as a type of nomothetic psychology and developed by so-

cionic’s theory. 

There is a relatively new theory about personality types which was 

developed by a Lithuanian scientist Aushra Augusta in 1970’s 

[18]. It is called Socionics and it is based on Jungian four person-

ality types. While Jung mostly focussed on personality types as 

individuals. Based on Socionics, there are 16 types of personalities 

and respectively 16 types of possible perception of information. 

All of the people have their strengths and weaknesses and Socion-

ics has defined what the strengths and weaknesses of each socio-

type are [19, 20, 21, 22, 23].  

Closely related to personalized learning, goals based on curricu-

lum design and standards may be the same for all students, but the 

individual learning profile and plan for each student may vary. 

This is because each learner progresses through the material at 

different speeds, according to his or her own learning needs and 

abilities. For example, a student might take longer to progress 

through a given topic, skip topics that cover information already 

known, or repeat topics on which they need more help.  

Providing truly differentiated and individualized instruction has 

been a goal of educators for decades, but new technologies availa-

ble today are empowering schools to implement this form of edu-

cation in a way never before possible. 

Modern classrooms are teeming with students of varying interests, 

backgrounds, abilities and learning needs. To engage these stu-

dents, learning must be every bit as diverse as they are. Peggy 

Grant tease out the crucial nuances that distinguish these terms in 

an attempt to demystify the approaches they refer to so that educa-

tors may better initiate more effective learning techniques [24].  

 

2.3. Reflective Learning 
 

Reflective learning is a way of allowing students to step back from 

their learning experience to help them develop critical thinking 

skills and improve on future performance by analysing their expe-

rience. Reflective learning involves students thinking about what 

they have read, done, or learned, relating the lesson at hand to 

their own lives and making meaning out of the material. 

Reflection is indicative of deep learning, and where teaching and 

learning activities such as reflection are missing - only surface 

learning can result. Reflection has been described as a deliberate 

process during which the candidate take s time, within the course 

of their  work, to focus on their performance and think carefully 

about the thinking that led to particular actions, what happened 

and what they are learning from the experience, in order to inform 

what they might do in the future [25,26].  

There are several advantages of reflective learning for the student, 

which include:  

• Accepting responsibility for your learning and, as a re-

sult, for your personal growth  

• Becoming metacognitive, or aware of your internal 

thinking processes  

• Becoming aware of your motives with your actions  

http://www.iste.org/explore/articledetail?articleid=66
http://www.iste.org/explore/articledetail?articleid=66
http://www.iste.org/explore/ArticleDetail?articleid=11
http://www.iste.org/explore/ArticleDetail?articleid=11
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• Seeing a link between the work you are putting into 

learning and what you are getting out of it. 

3. Smart Learning Environment Conceptual 

Model 

Based on all these aspects the smart learning environment pro-

vides students with adaptive and personalized learning and as-

sessment, including through multi-modal/multi-sensory interaction 

technologies and advanced interfaces. Industry-led approach in 

cooperation with academic will lead to market oriented education. 

The digital ecosystem for learning - including formal and informal 

learning, including workplace learning - will be developed using 

integrated tools and systems, personal characteristics for adaptive 

learning.  

Future learning technologies have to be smart and effective: 

Smart: high performance, personaly adaptive and motivated for 

learner. System  have to be self development. 

Effective: in short time, in easiest way to give the best result. 

Learner have to get higher level of knowledge, skills and  

competencies.  

 

 

Enterprise

Academic

Enterprise

Academic

SLE
(Smart Learning Environment)

VIS
(Virtual 

Information 
System)

PDS

LADS

Course 1

Course 2

Course 3

Evaluation

...

PDS Personality Determining System

LADS Learning Advisory System

VIS Virtual Learning System

Module 1
Module 2
...

 
Fig. 1: Learning and Assessment system (LAS) 

3.1. Technological Model 
 

New learning individually oriented methodology should be devel-

oped based on human individual perception – how individuals 

select and process information, Neil Fleming’s pedagogic theory, 

educational psychology and artificial intelligence for formal and 

informal education, including workplace learning. Human indi-

vidual perception can be categorized as a type of nomothetic psy-

chology and developed by socionic’s theory. Basic concept of the 

learning and assessment system (LAS) is described in figure 1. 

Knowledge management requires technologies to support the new 

strategies, processes, methods and techniques to better create, 

disseminate, share and apply best knowledge, any time and any 

place. It is a systematic process that focuses on the acquisition, 

transfer and use of effective, topical knowledge and best practice, 

thus promoting sustainable operation of an organization. 

Knowledge sharing through participation and social interaction is 

an important facilitator of knowledge acquisition, and hence of 

learning. To enable successful knowledge flow, a virtual system 

must ensure services allowing entrepreneurs to learn everything 

they need at any given moment and share their experience in the 

most effective way if they are willing to do so. VIS is used as a 

tool to achieve the goal of converting tacit knowledge into explicit 

by maximizing learning opportunities and internalizing knowledge 

by experience in the workplace, online and classroom.  
The self - developmental adaptive and personalized learning and 

assessment system (LAS) is built on advances on neuroscience, 

pedagogical and learning theories, educational psychology as well 

as artificial intelligence including modal/multisensory technolo-

gies. 

The system includes four main blocks - Virtual information sys-

tem (VIS), Personality Determining System (PDS), Learner Advi-

sory System (LADS) and Learning Environment (LE). 

1. Virtual information system provides cooperation be-

tween industry, academic and individual learner and 

gives feedback with information from other main system 

blocks.  

2. Personality Determining System will profile users, as-

sessing their personality based on socionic’s theory, 

Neil Fleming’s pedagogic theory, educational psycholo-

gy and artificial intelligence in order to provide adaptive 

learning contents for improving performance in learning 

3. Learner Advisory System (LADS) system managing 

learning path for each learner through the course content 

using different course units, access from different devic-

es and evaluation feedback. 

4. Learning Environment will provide a modeling of 

knowledge domains according to 5 levels of information 

organization: learning objectives, concepts, learning 

strategies, content format and ICT supports. 

 

3.2. Virtual Information System 
 

The main idea of a virtual information system (VIS) is to provide 

complete utilization of information and communication technolo-

gies (ICT) for cooperation between industry, academic and indi-

vidual or work-based learner as a useful development model.  

Since experts are continuously improving the knowledge database, 

we assume that the client/server architecture ensures up-to-date 

information on adults’ devices. The fundamental model of a sys-

tem contains a cascade of three main components that workers and 

experts can interact with each other. 

For describing the model we can use the same approach for indi-

vidual learner as for worker therefore we can use updated 

Gravan’s model [27]. Human capital accumulation: the role of 

human resource development) for describing virtual information 

system VIS. Given the distant nature of learning we must assume 

that it is necessary that experts can collaborate distantly as well. 

The use of technology is extremely necessary for the discussion 

and interaction between the specialists all over the world [28].   
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Presentation layer - A great diversity can be expected among the 

users of this system as they are going to use a wide variety of de-

vices, so we have to take ICT (e.g. tablets, phones) into account. 

Therefore, we have to develop a system supporting user access 

through different types of devices. This can be achieved by re-

sponsive templates. 

Security layer - Every instance of the system is going to contain 

lots of data that can be potential trade secret. The IS will provide 

security conditions for protecting sensitive information. There will 

be at least two roles (actor types) accessing the system, that is 

experts and workers. 

Database - The presentation and security layers will be the same in 

every instance of the system. Databases will share some similari-

ties but the database is going to be an individual part of the system 

connected to the controller. 

 

3.3. Personality Determining System 
 

Personality determining system (PDS) will profile users, assessing 

their personality based on socionic theory,  Neil Fleming’s peda-

gogic theory, educational psychology and artificial intelligence in 

order to provide adaptive learning contents for improving perfor-

mance in learning. This goal will be achieved by integrating mul-

timodal sensing technologies, processing data for understanding 

users´ emotion/attention and, finally, personality, according to the 

socionic’s theory, which is based on Myers-Briggs learning style 

model and Neil Fleming’s pedagogic theory. System will include 

automatic personality assessment, ontology analyses and artificial 

intelligence in education.  

 

3.4. Learner Advisory System 
 

Learner advisory system (LADS) is an adaptive, intelligent self-

developing system managing learning path for each learner 

through the course content using different course units, access 

from different devices and evaluation feedback. In this part inher-

ently multidisciplinary research experimentations will be devel-

oped on smart learning environments providing students with 

adaptive and personalized learning and assessment. Also simula-

tion and modeling will be used as a method for researching per-

sonalized learning path. 

Learner advisory system includes possibility to manage learner 

personality types and learning strategies in case that learner can 

use different access devices. System offers two possibilities for 

user – to choose his own free learning path or follow to recom-

mended learning path. System analyses feedback from learning 

environment evaluation system in both cases and develops rec-

ommended learning path for next user. 

Learning Environment will provide a modeling of knowledge 

domains according to 5 levels of information organization: learn-

ing objectives, concepts, learning strategies, content format and 

ICT supports. A course’s learning objectives will be associated 

with the concepts of the knowledge domain to be taught. Concepts 

will be taught by an available set of learning strategies that will be 

delivered to each user according to his/her MBTI personality type. 

Those learning strategies will be based on the learning theories of 

behaviorism, cognitivism (particularly constructivism and cultural 

constructivism) and socio-cultural learning approaches. They will 

be based also on the Learning Design approach [29] according to 

which a Unit of Learning consists of roles, activities and supports. 

Each learning activity implements a learning strategy and consists 

of several tasks. During each task, learners will be supplied with 

resources (Content format level) according to their VARK learn-

ing style but also they will create resources as task products (e.g. 

written assignments), according to the same model.  ICT supports 

also will be available for each learning strategy, according to 

learners’ VARK style and according to their MBTI personality 

type. 

The teaching/learning strategies are aligned with the learning pref-

erences of particular types of learners. More specifically, the SLE 

will promote personalization by being able: a) to deliver to the 

learners preferable learning designs during a course (Figure 2) to 

deliver to the learners preferable formats of the learning resources. 

The first capability will be achieved by recognizing someone’s 

learning preferences according to the Myers-Briggs Inventory for 

personality types [30,31]. The second capability will be achieved 

by recognizing the learners’ preferences for elaborating infor-

mation according to the sensory modalities which have been pro-

posed by the VARK model. 

 
 
Fig. 2: An example of a course’s structure based on the aggregation of 

Units of Learning. 

 

4. Conclusion  

Focusing to nowdays pedagocial paradigms teaching and learning 

changes direction from “teacher to learner” to “learner to teacher”. 

It means that student takes place in the system more actively and 

affect to the teaching methods and content. From the other side the 

labour market defines knowledge, competences and skills neces-

sary for each working place. Education system challenge is to 

develop and coordinate all aspect together. 

In the modern day, it is not possible to maintain sustainable com-

petition in professional environment without improving practical 

skills and knowledge, which leads to increased popularity of fur-

ther education. Most adults enjoy to get involved in self-led acqui-

sition of new skills and knowledge, provided there is an adequate 

offer and their motivation is stimulated.  

All forms of education are equally important and complement 

each other thus enriching culture of education, general experience 

of the learning individuals and broadening the learning environ-

ment of the individuals and the general public.  

Technological information system is necessary for providing 

communication between all parts, delivering content and develop-

ing education system in common for delivering right information 

for right student in fast growing information and big data society.  

It is crucial to continuously monitor the ever changing circum-

stances of market and apply accessible technological solutions 

accordingly so as to promote sustainable cooperation between 

educational institutions and enterprises, attracting potential interns 

and working individuals.  

The development of methods and available technologies increas-

ingly affect development of sustainable society and determines 

tendencies in education thus changing the nature of adult further 

education.  
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