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Chapter

Concept of a Management System
for the Formation of Adult

Language Skills on the Example
of English

Aliaksei Dadykin

Abstract

The relevance of the research topic is determined by the need to create a new
technology for applying the most effective methods of forming speech skills
of foreign language proficiency in adults. The research is interdisciplinary and
is located at the intersection of psychology, pedagogy, linguistics, information
technology and systems analysis. The goal is to implement a visual approach in an
electronic educational environment to accelerate the acquisition of a new language
by adults. The peculiarity of the approach is the logical relationship of the entire
language system, time-saving learning of the material and the dynamics of the use
of language structures. The proposed training management system is a distributed
system for managing the formation (acquisition) language skills of adults. In the
course of the system’s operation, a detailed statistical analysis of the results is
carried out, dynamic learning curves of each student are displayed, coefficient
tables are justified and indicators of the formation of speech comprehension skills
by ear are specified, and speaking levels are determined from the initial to the
threshold level of spontaneous speaking. The conceptual solution of such a system
has been obtained, and its use will lead to a synergistic effect in the learning process
and, as a result, the accelerated creation of a new language zone in the student’s
mind. The system provides a process of controlled formation of speech skills to a
threshold level that allows you to move from learning a language to improving it
in the process of using it. Continuous evaluation of the level of competence of the
learner leads to the formation of logarithmic learning curve and compensates for
the prerequisites of the degradation of a learning curve in the direction of loss of
expected competence, which opens up a new area of search in building learning
management systems.

Keywords: continuous evaluation, learning curve, learning management system,
synergistic effect, visual approach
1. Introduction

English dominates the world as the language of science, international commu-

nication, and information technology. The need for ubiquitous English language
teaching continues unabated, and over time, everything gets stronger. Education
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systems being one of the most conservative systems of society do not keep up with
scientific and technological progress and social changes do not have the capabilities
and resources to solve the problems of quickly preparing a large number of adults
for language, social and industrial activities. In addition, the coronavirus epidemic
has befallen the whole world has aggravated all social problems many times over.
We live in a time when the main state structures simply do not cope well with the
duties assigned to them:

health care systems fail to perform their functions and medical staff are forced
to show real heroism to rescue people;

education systems are not able to train people in professional and language
skills in a sufficiently short time as a result of which the migration crisis turns
into a catastrophe and this is becoming especially relevant now during the
pandemic.

The transition to remote learning is a forced measure, but the distance educa-
tion currently practiced cannot show decent results primarily due to the tendency
to use the same approaches for both classroom and distance learning. The main
task today is the transition from distance education to full-fledged e-education.
However, we cannot use traditional educational technologies that will not bring
the desired effect, but will only undermine faith in new approaches. Therefore,
it is necessary to develop such teaching methods that will most fully meet the
emerging educational needs and will form the basis of electronic educational
systems.

Existing learning management systems (LMS) are mainly aimed at managing
standard educational processes for the transfer of theoretical knowledge to the
education system and are not suitable for monitoring and managing the acquisition
of primary language and labor skills. In addition, they usually have a rather complex
interface both on the client side and on the part of the administrator and the creator
of the training content. These features almost completely exclude the possibility
of using LMS as a tool for self-study at home, for example, in a typical situation of
migrants and refugees. And filling such a training system with content for different

Bandura’s curve

With coach or
master-group support

Only periodic
training courses

New training
course

Development in the | | Life habit reversal New level of excellence Life habit reversal

training course

In case of failure back to former skills

Figure 1.
Comparison of learning curves for retraining.
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countries, languages, activities and professions is a task of great complexity, which
requires too much time and resources to solve.

Therefore, it is necessary to create a new generation of tools that provide not
only the structuring and transfer of knowledge from teacher to student, but also
quantitative and qualitative management of the level of skills and competencies of
the student and the parameters of his real progress along the learning curve. This is
especially important in the field of adult education and retraining. As it was shown
in the works of Bandura [1], learning occurs in the process of interaction of the
influence of the external environment, human behavior and the properties of his
personality. At the same time, the presence of previous experience leads to the fact
instead of the usual logarithmic growth, the learning curve acquires characteristic
curves with several minima the so-called “barrier to overcome” (Figure1).

The use of modern information and communication technologies (ICTs)
together with the use of effective models of skills acquisition will reduce and even
completely eliminate the impact of such barriers and, accordingly, accelerate learn-
ing and increase its success. System analysis and visual modeling tools will help
ensure such integration. At the moment, there are no technical limitations for creat-
ing a new generation of systems, and only the complexity of combining knowledge,
theories and technologies from completely different branches of science, industry
and education in one project does not allow us to combine the existing technical
solutions that will be proposed in this project in a new way.

2. Prerequisites for creating a system for acquiring language skills

The ability to communicate in a foreign language is most quickly achieved
through progressive mastery of labor skills while simultaneously developing the
entire language system, which very accurately and in a timely manner implements
the speech skills of a new language necessary for the student in his daily activi-
ties. This is the only way to quickly form thinking in a foreign language, in which
the presentation of thoughts takes place in accordance with the norms of the new
language system acquired for its expression in everyday speech. Modern research is
interdisciplinary and is located at the intersection of systems analysis, ICT, psychol-
ogy, linguistics and activity theory.

The relevance of the topic is determined by the need to create a new detailed
technology for the formation of speech skills in the electronic management system
for teaching a foreign language to adults. In the third decade of the XXI century,
both metdological and technological prerequisites have matured for the realization
of this goal. Technologies and tools created under their influence are directly
influenced by a changing culture, and their further use is a way of accumulating
and transmitting social knowledge.

Technologies using Big Data, artificial intelligence, machine learning, speech
recognition and synthesis systems, as well as augmented or virtual reality create
the technological basis that forms the basis for creating new LMS. In turn, the
Korzybsky structural differential, the theory of activity of Leontiev and his
followers, the system of interval repetitions based on the ideas of Ebbinghaus, the
theory of formation of Bandura skills and the Structural-Visual Method (SVM)
form the core of the Electronic language Acquisition Management System (e-AMS).

2.1 Typical systems for teaching a foreign language

There are a huge number of offers on the market to solve the problem of
managing foreign language teaching. These are general-type LMS, programs and
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applications for learning languages, both for individual aspects of the language and
for the entire language as a system. In the course of research, a large number of such
programs, applications and services were studied and tested. Let’s focus only on

the general features of entire classes of programs and services, mentioning only the
most typical examples.

LMS of general type, such as Moodle, Docebo, Edmodo, Schoology and many
others, are created mainly for the organization of the educational process within
the framework of the classical path of knowledge acquisition. They are designed to
facilitate and simplify the activities of the teacher, methodologist, and management
of the educational institution and contain a large number of properties, functions,
and tools. They are difficult to set up and master and are designed for use within
large organizations (schools, universities, large firms). They perform their
functions well, but it is extremely problematic to adapt them to manage the
individual process of obtaining a specific skill.

Specialized programs due to the low methodological competence of
programmers in most cases are created for the study of words. The use of interval
repetition methods in such programs and services as Memrise, Mnemosyne, Anki,
Supermemo, etc. allows you to quickly memorize poorly structured information,
which provokes users to spend a lot of time on rather unproductive activities for
memorizing the translation of words out of context and structure. This is also the
sin of most services and social networks for language classes such as Duolingo,
Busuu, LingualLeo, etc.

The closest prototype is programs for complex language learning such as Rosetta
Stone, Tell Me More, Babbel, etc. They offer tools for developing most language
skills and are designed more for self-directed language learning. These programs do
a good job with their functions, due to the direct, untranslated method laid down
in their basis. But they have their own limitations and shortcomings that slow down
progress and force people to quit classes. The main one is the same direct method,
which reduces exercises to repeated repetition without understanding the logic of
the language.

The situation is aggravated by the complexity and congestion of the interface,
the non-obvious methods of training and the rather high cost of such programs.
Such programs are created by programmers for people who are good at computers
and are poorly adapted for use by ordinary people who are not familiar with
computer technology. In addition, the presence or absence of a native language
in the interface and content of the program does not guarantee the absence of
translation, thinking and comprehension of the material in the native language,
especially for people who have already had many years of experience in translation
training.

To achieve direct understanding and completely untranslated thinking is
possible only by combining the ideal balancing of the complexity and pace of
training with the abilities and capabilities of the student by controlling the learning
curve, which is one of the most important tasks of the controlled formation of
language skills. As the review showed, at the moment there are no programs that
allow you to block thinking in your native language and guarantee quick acquisition
of direct thinking skills in another. This goal is not only not implemented, but it is
not even put.

2.2 Features of language skills formation in e-AMS
New generations of teachers and students have, as before to wonder how to

make the process of mastering the language quality and time-saving, what method
to use in teaching. As sad practice shows, mechanical mastery of the language,
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unfortunately, does not provide any quality or effectiveness of the results, i.e. the
ability to complete communication. This result is more natural than accidental: the
focus of traditional communication techniques on practical purposes is actually
unjustified, since the formal speech approach does not provide real conditions for
the formation of psychophysiological mechanisms that ensure the competent use of
the language.

2.2.1 Approach to measuring speech skills in a foreign language

The mechanism of speaking any language is set genetically, and it can not be
simply changed. As the outstanding Russian scientist academician Shcherba said
“We can banish the native language from textbooks and classes, but we cannot
banish it from the student’s head” [2]. Figure 2 shows a simplified diagram of the
interaction of speakers of different languages within the same subject area. For
example, if the work on a joint project in the IT sphere is carried out by specialists
from different countries, their linguistic interaction should be considered not
in the field of the entire language space, but only in the part that relates to their
professional activities. Similarly, it makes no sense to train refugees for a long time
in all the intricacies of a new language, it is necessary to give them the skills of a
new profession as soon as possible and to ensure full communication within this
subject area.

The main form of communication is the transmission of the necessary meaning
through dialogue. The minimum possible fragment of the dialogue (Figure 3) is an
elementary Question, the simplest Answer and the Delay between them. In case of
a conversation between partners speaking different languages an additional delay A
is inevitably added to the process of their dialogue related to the internal translation
of the information received from the language of the question to its presentation in
their minds in their native language. The same process occurs in the opposite direc-
tion when forming the answer.

Considering the same processes from the point of view of training or rather the
formation of language skills in a foreign language, we can safely say that either the
teacher or any training system should strive to compensate as quickly as possible
for this internal delay A — 0. Then the language zone of the new language will be
formed in the consciousness of the learner, or in other words the curve of learn-
ing a foreign language will reach the point of “spontaneous speaking”. That is, the

Figure 2.
Interaction between native speakers of different languages within the same subject area.
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Figure 3.

construction of the ideal process of learning a foreign language is reduced to the
creation of such learning tools guarantee the complete elimination of the delay
A = 0 in the shortest possible time.

It takes at least 100 hours to master the skill of spontaneous speech. This
means that we are not talking about continuous speaking, but about completing
30-minute tasks daily, taking into account interval repetitions twice a day (in the
morning and in the evening). Such a schedule should be created by the joint efforts
of an adult student and a teacher at least in the first 40 days of the language skills
development process. The habit developed during this time will allow the student
to reach the level of spontaneous speech, depending on his abilities, after about
3-6 months of continuous training, while making extensive use of the structural-
visual method. Implementing this approach will not disrupt the continuity of
learning.

2.2.2 Structural-visual method in linguistics

For most people instead of a speech mechanism a translation mechanism works
introduced by the school approach to language learning, which is physiologically
a different process, the opposite of language. To start the speech mechanism,
you need to create a database of sound images, speech-motor images and direct
connections of these images with meanings.

The translation mechanism prevents the creation of such links and leads to
the formation of links between the signs of one and another language. Therefore,
after school experience even in non-translation courses on the communicative
method or when using programs like “Rosetta stone” most students choose their
usual translation strategy. At the same time, acts of thinking and understanding
are performed in the native language, and externally language actions (listening,
speaking, and communication) in the target language.

Teachers do not yet have the tools to identify, measure, and change the type of
mental process, and to find out what process is actually going on. And it is almost
impossible to explain these subtleties to the student in order to obtain self-esteem,
especially since these processes are unconscious and do not lend themselves to
conscious regulation. The relations between processes in reality, sensory and motor
processes in the psyche and language are extremely difficult to explain and poorly
understood, and have long been the subject of disputes and disagreements between
various sciences and scientific directions. Therefore, consciously explaining to the
student what, how and why he needs to do is not a solution to the problem. As a
result, the habit of the student, developed earlier in the course of a long experience
of studying at school or other institutions, still takes over.

Psycholinguistic studies have shown that the use of grammatical rules for plan-
ning and controlling utterances slows down speech activity [3], since the same areas
of the brain and mental processes that are needed for understanding or producing
speech are involved in operating with the rules.
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The Structural-Visual Method, which replaces complex text rules with corre-
sponding visual structures in the form of drawings, diagrams and diagrams, allows
us to get out of this contradiction. The application of SVM in linguistics consists
in the use of graphical means to demonstrate the structure of an English sentence
and how it is constructed in various forms with extensive use of color for encoding
meanings.

Replacing verbal Rules with Visual Models (VMs) allows you to make significant
improvements to any training method. Instead of hindering language activity,
SVM allows you to consciously manage the training of professional skills and
very accurately control the process of forming language skills. This removes the
acquisition-learning contradiction and turns the grammar monitor into a grammar
scaffold. Visual models allow you to quickly launch the speech mechanism and
provide not only a comprehensible input, but also a comprehensible output, which
in Krashen’s theory rightly seemed inefficient [4].

SVM reveals the mechanisms of practical use of both visualizations of the first
kind, which include visual dictionaries and virtual classes, and visualizations of the
second kind, which are embodied in Dynamic Grammar, as well as Visual Models
based on it [5] and map-tables for different levels of foreign language acquisition.

Leontiev defined visualizations of the second kind as “the external support of
internal actions” [3]. Such tools for describing the grammar of a foreign language
should be available in every linguistic class, and then only a thoughtful look is
enough to understand the structure of the language. The subsequent training of
professional skills will allow you to consolidate and transform the consistently
formed fundamental grammatical skills into solid skills of speaking a new language
in the form of a conscious statement or dialogue. In their significance, Visual
Models and Dynamic Grammar are comparable to the periodic table of chemical
elements, which hangs on the wall in any classroom where chemistry classes
are held.

Figure 4 shows the stages of development of elementary action [6] on the
example of the verb Do, where the black arrow indicates the direction of develop-
ment of the elementary process and the flow of time. The figures below the arrow
indicate what is happening in reality, and above the arrow is in the mind. Moreover,
the dynamics of the development of an action can be clearly traced from the idea to
its completion and is quite accessible to any adult student.

have done

s » ! | i Completion
W ‘J A (of result)

Figure 4.
Dynamics of change of the verb DO.
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The extended dynamics (Figure 5) is created by highly qualified linguists and is
difficult for students to understand in the first stages of training. In the future, each
visual grammatical construction is transformed into a Visual Model of the appro-
priate level with such assumptions, when the illustrative material is correlated with
a specific task of mastering professional material, with specific educational actions.
Then the teachers know exactly what the introduction of visibility is necessary for
in each particular case, and submit Visual Models in combination with map tables in
the form in which they can best perform the corresponding professional task.

Without basic grammatical skills, the same communicative approach turns
into simple memorization of spoken phrases. Visual structures of English sentence
construction allow for conscious practice, that is, independent planning of the
utterance and control of its correctness. It is proposed to focus primarily on
mastering the system of English tenses and automation skills, and to postpone the
variety of communicative situations for subsequent practice. If you work out the
basic construction on a limited number of vocabulary to full automatism, then
their use in the future will not cause difficulties and will not require conscious
control by the rules. Language acquisition is much faster when there are ready-made
algorithms with which the language “works” than when you try to independently
derive these algorithms from the speech stream and communicative situations.

A simple video lesson using Visual Models of the English Language for beginners
can be viewed at the link Video 1. More detailed information about SVM is
provided in [7].

In combination with Visual Models [8, 9], lingvomaps are used (Figure 6) and
card tables that provide a mode of accelerated formation of grammatical skills.
According to the Krashen’s input hypothesis of the understandable input material,
which is in good agreement with Vygotsky’s theory of the Zone of proximal devel-
opment (the methodological principle of potency) [10], the development of skills
occurs when performing exercises that are one step more complex than the current
learned level. Increasing the current level can be achieved by increasing the speed
and accuracy of the material of the same level of complexity (advanced training),
or the introduction of new material (new knowledge-competence-skills).

Since the learning curves (acquisition of knowledge) and learning skills (acquisi-
tion of skills) have significantly different forms and numerical parameters, unjusti-
fied transfer of methodological techniques from one field of application to another
leads to unreasonably slow progress or its complete absence. The choice of the optimal
mode of teaching skills in the field of grammatical skills is complicated by the lack of
a mathematical description of the regularities of this process, almost complete lack

Detail of what, when, where,
action from, to, how...

going to

done

D (result)

Figure 5.
Extended dynamics of change of the verb DO.
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of accurate data and available means of obtaining them. This is due to the extreme
complexity and multilevel structure of the language, which is a fractal system with a
huge number of interrelated variables, mathematically not strict and ambiguous.

Dynamic Grammar can be used as an independent tool that allows you to bring
“correct speaking” into everyday speech activity, but its most effective seems to be
to use it as part of interactive speech simulators as part of an electronic acquiring
management system (e-AMS).

Figure 6.
Lingvomap.

2.2.3 Language competence management

Forgetting information is fast enough, but electronic Acquiring Management
System will ensure the formation of a logarithmic dependence of the learning
curve, will avoid the “barrier to overcome” and prevent the transition of training in
the mode of retraining (Figure 7).

The proposed e-AMS is primarily aimed at developing listening and speak-
ing skills, which are fundamental [11-13] and account for about 75% of the total
required competencies (Figure 8). As we can see, written speech accounts for less
than 10% of the total language competence, so it is not taken into account in our
system. In addition, there are several variants of perfectly functioning Internet
systems that are specifically designed for learning grammar in writing and can
easily be added to e-AMS.
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Comparison of guided and unguided learning processes.

Speaking

Listening

Figure 8.
Distribution of language competences.

In fact, the description of the process of obtaining the necessary result i.e.

achieving the level of “spontaneous speaking” is reduced to a mathematical
dependence:

Rez =F, .. (Li, Sp, Re, Wr)~350hours,

where: Li - listening, Sp — speaking, Re — reading, Wr — writing.

Moreover, particular importance attaches to the correlation between R, ;,, R} .
and R,,,,, because the process of forming language skills is not determined by
simple listening, but works only if the learner strives to imitate the sounds of new
speech as accurately as possible and understands the structure of the language at an
accessible level.

Therefore, regular lessons (Figure 9) in e-AMS of 25-30 minutes each should
consist of:

10
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pre-recorded introductory part (3-5 minutes) in which the teacher explains
the meaning of the lesson, and only in this part of the lesson explanations in
the student’s native language are allowed, if the visualization mechanisms are
not enough to convey the meaning;

main part (about 20 minutes) can be spent in a virtual classroom for the
chosen profession, this part of the lesson uses the main components of SVM,
which are Visual Models and Visual Dictionary;

final part (5-7 minutes) is a grammatical training based on maps-tables, fixing
the language skills at the appropriate level.

Successful conscious training requires two modes: linear demonstration of
patterns to implement them, and random training to fully automate the skill. The
first mode shows the linear change of one parameter with fixed other variables.
When using the second mode, you can combine linear and random changes to
these parameters to create unpredictable situations that require real thinking using
language to complete the task.

A video example that briefly explains the meaning of such lessons is provided at
the link Video 2.

Currently, the first prototypes of interactive trainers using visual models are
created. To implement the full functioning of the e-AMS, 3-7 standard simulators
are required at each of the increasing levels of language proficiency in accordance
with the program of formation of professional skills of the student. The total
number of trainers is about 25.

It should be well understood that the main contradiction that prevents the cre-
ation of effective tools for rapid mastery of another language is the logical closure
between the language as a tool for managing activities and the language as a subject
of activity. The essence of this problem is that if the student does not know how to
make a proposal that conveys the desired meaning, then he will not be able to do it.
But if he knows the rule of how to do it, then he still can not do it, since the area of
the brain responsible for speaking is busy thinking about this rule.

However, one of the most effective ways to teach a language is to learn through
the simultaneous formation of professional skills. The proposed approach allows
you to form a speech zone based on the study of not individual words and gram-
mar, but the use of typical situations, working dialogues, short sentences, phrases,
speech patterns, and even slang. The general view of the process of forming a new
speech zone is shown in Figure 10.

Teaching materials should be presented in about 90 video tutorials and about 60
training exercises. The corresponding Common European Framework of Reference
(CEFR) [14] test system is quite suitable as a control test for the transition from one
level to another with one reservation the system must be adapted to the planned

Video Practice Training

e )

o]
- _\_'
Figure 9.

Schematic drawing of a typical lesson structure in e-AMS.
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Figure 10.
General view of the process of forming a new speech zone using e-AMS.
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Figure 11.
Approximate order of using Visual Models according to the learning curve.

professional activity of the student and implemented in two stages at each level
(Figure11).

Thus, the development of a new language is a transition to a new way of think-
ing, causing speech production in accordance with the grammatical schemes and
semantic connections of the system of the studied language It is here that the
gnoseological roots of SVM are found, which is used in the proposed e-AMS.

12
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3. Electronic system for acquiring language skills

The conceptual solution is based on the use of mechanisms of system analysis
and unification of scientific concepts of representatives of the Soviet school and
scientists of Western countries against the background of the technological leap of
the second decade of the 21st century. E-AMS allows you to manage the process of
forming professional and language skills of adults and combines:

methodological principles justified in the works of Bandura and Galperin [15];
Structural-Visual Method that accelerates the achievement of linguistic compe-
tencies both at the initial stage of learning a foreign language and at the stage
of “barrier to overcome”;

using the achievements of the IT sector as a tool for ensuring the implemen-
tation of training goals with continuous monitoring of the current state and
obtaining a guaranteed learning result in a finite number of steps.

3.1 Structure e-AMS

The prototype being created is a distributed system for managing the acquisition
of professional and language skills by adults. The main components of the system
[16] (Figure 12) are: Interactive Speech Trainers with Visual Models (IST with VM),
a Content Management System (CMS), a Speech Recognition and Modeling System
(SRS), a System for Continuous Evaluation (CES) of the level of language skills and
a Virtual Assistant (VA).

CMS

IST
with
VM

JP |
CES SYC’TO ogy un@“‘sﬁes . N
“ Actlvltx{ theory

SVM

VA

Figure 12.
Generalized structure of e-AMS.
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This training system has the properties:

unity of the main goal of learning outcomes for all its elements;

high stability of the entire system and the independent value of each element;
correlation between the elements of the system, providing positive feedback in
the process of formation of professional and language skills;

continuous evaluation of the level of competence of the student, which ensures
the formation of a logarithmic dependence of the learning curve and com-
pensates for the prerequisites for the degradation of the learning curve in the
direction of loss of expected competence;

ability to evaluate and compare the results of similar educational systems and
technologies, as well as their individual components;

cross-platform in relation to operating systems and programming languages,
and invariance in relation to the student’s native language and the foreign lan-
guage being studied.

Interactive Speech Trainers are a new generation of chat bots that use artificial
intelligence mechanisms to configure each student in the system, and Visual Models
are in the form of augmented reality elements. This combination will allow you to
fully immerse yourself in the process of forming skills and guarantees the maxi-
mum concentration of the student’s attention.

Content Management System is designed to ensure the formation of
educational material based on the most frequent words and semantic structures
from the Corpus of the English language, subsequently modified by the subject
area of the acquired professional skill. The current frequency is automatically
determined using the Google Ngram Viewer resource.

In the course of work of the Continuous Evaluation System, a detailed statisti-
cal analysis of the results is carried out, the dynamic learning curves of each adult
student are derived, the coefficient tables are justified and the indicators of the
speed of formation of speech skills are clarified, the levels of speaking from initial
to spontaneous are evaluated in accordance with the CEFR scale [14]. Not the cur-
riculum, and the level of professional skills and language proficiency in the current
time will be the determining to move forward on the learning curve.

Special methods of using a Virtual Assistant will allow you to organize the
process of training language skills in such a way that the inclusion of the translation
mechanism could not happen physiologically. The system will feed the material at
such a speed that the exercise can only be performed without translation. Another
option is also possible, which is used now, when the target speed of simple exercises
is set such that it is almost impossible to perform them in a transferable way in the
allotted time.

In addition, the VA must perform the function of a media aggregator, which
provides the ability to connect to various services and find interesting professional
content (virtual classes, photos, audio, and video) according to various criteria with
reference to the level of current language proficiency of an adult student.

E-AMS continuously operates at three levels:

moderator-programmer who is one of the development team;

teacher who updates content, processes general learning statistics at different
levels, and in complex cases decides on the teacher’s work through interactive
platforms “face-to-face” with the student;

the most important level is the level of an adult student who consciously
“transfers” his own consciousness to the control circuit of the educational
process.

14
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Figure 13.
Visual Representation of e-AMS.

Of interest is the Visual Representation of e-AMS (Figure 13), which is an
attempt to display all of the above in one figure. In fact, this is a visual represen-
tation of the theory of interiorization, or the creation of an indicative basis for
mental activity according to Halperin, implemented in the adult learning process
using e-AMS.

3.2 System architecture

Currently, the development of the main components of e-AMS is carried out in
four interrelated areas:

further improvement of the visual approach that models the structure of the
mastered activity based on an interactive visual dictionary and visual models;
creation of a set of interactive speech simulators with elements of augmented
reality, video lessons and training exercises corresponding to different levels of
students’ competence;

development of a content management system, formation of repositories of
educational materials for video tutorials and mechanisms for managing the
synthesis of educational exercises;

setting up a system of continuous evaluation and management of the learning
process in real time.

The last two directions of development of e-AMS are connected exclusively with
Big Data. The language system is not limitless and in fact is quite observable, but
its full use presents numerous opportunities for combining, which until recently
exceeded all possible system conditions, and only now the use of Big Data technol-
ogy can successfully solve these problems.

In addition, a system of continuous evaluation and learning management
provides the configuration of the entire system at the levels of:

interface of speech simulators, where all the achievements in the field of gami-

fication, socialization and cooperation should be fully provided for the transla-
tion of the educational process into a modern, intensive and effective format;
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continuous measurement and control of the learning process of each indi-
vidual point of a learning curve or retraining in real time, which provides an
individual approach to individual skill training, as the rate of exercise is not de-
fined by an external statement or interface training program and abilities and
competence level of each individual student.

Figure 14 shows the system architecture for the first three main parts of the
e-AMS: IST with VM, CMS, and SRS [17].

Implementation of the platform. The Platform will be implemented using
the C# and JavaScript APIs. Since the advent of the HTMLS standard, there have
been new opportunities to develop robust and efficient APIs that support voice
processing, and this powerful, widely accepted standard includes interaction
with various media, protocols, and programming languages [18]. The HTMLS5
page can handle voice and speech recognition recorded directly from devices,
possibly available on the user’s hardware. In addition, WebGL programs consist of
control code written in JavaScript and special effects code (shader code) rendering
in HTML, use the development element to draw WebGL graphics for visual
programming with the introduction of programmable visual effects (for example,
elements of augmented reality in the form of VM) and interact with the web page
using scripts.

The web server contains a client-side API for transmitting the received data
from the database (DB) server to the graphical interface for the client and connect-
ing from the web server to the database using data access layers. These layers con-
tain a connection manager and business layers containing a set of objects (classes)
that return data as a set of data for use by web services and JavaScript and WebGel
using Google services for speech modeling and speech recognition.

Database design. These are relational data tables that contain information
about the lessons, as well as all information about the results of the lessons for each
student for further extraction into the system. The results about any student and
the lessons conducted with them will be stored in the DB, and dynamic learning
curves will be formed on their basis.

Information Request and Display Module (IRDM). In this module, images
representing action verbs in sentences are displayed as action and VM images. This

ASR : Automatic speech recognition system
TTS : Text to Speech
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Figure 14.
System Architecture.
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Figure 15.
The learning curve with the transfer of synergistic effect.

module allows the teacher to control the program parameters via the keyboard and
computer screen, and this information is sent to the web server: once the informa-
tion is processed the selected data is displayed to the teacher as the content of the
next lesson.

Knowledge Data Formation Module (KDFM). The module consists of a DB
that contains all the relational tables and is used to describe and represent the area
of knowledge defined by the topic of the classes. The DB contains stored procedures
that provide a way to create lesson content at the teacher’s request depending on the
selected level of complexity.

Speech recognition module (SRM). This module allows the student to inter-
act in our platform using voice. The system returns the information to the SRM
for conversion to speech using Text-to-Speech (TTS). The user speaks into the
microphone, and this information is converted into text in the Automatic Speech
Recognition (ASR) system. In the web server the java script functions check the
correctness of the displayed text in the IRDM from this input data. Finally, the
feedback of speaking will be permanently stored in the DB to evaluate and improve
the transmitted meaning and pronunciation at the same time.

The introduction of modern ICTs into the structure of the foreign language
LMS, along with the use of effective learning models, allows to speed up this pro-
cess and increases its success by transferring the synergistic effect to all stages of the
formation of language skills, especially to the “barriers to overcome” to accelerate
the return to the expected competence curve (Figure 15). This approach opens up a
new scientific direction in the construction of LMS.

4. Conclusions

E-AMS is a unique science-intensive high-tech product. Its use will lead to a
synergistic effect in the learning process and, as a result, the accelerated creation of
a new language zone in the minds of adult learners. The system provides a process
of controlled formation of professional and speech skills, which allows you to move
from language learning to its improvement in the process of use. It is created on a
modular basis, so each element of the system can be effectively developed and used
separately. At the same time, the effect of sharing all elements of the system and
integrating additional developments can significantly exceed the capabilities of
existing analogues and help solve very important social problems.
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In the European Union as part of the Horizon 2020 program, a preliminary
assessment of the material and time resources for the creation of a border system
combined with the necessary infrastructure for the implementation of the task of
training professional personnel and language adaptation of refugees and migrants
was carried out. Such expenses amount to approximately 5 million euros, which
should be allocated over 2 years, provided that the necessary work is carried out in
parallel between 5-6 institutions or organizations.

Within the framework of the current Horizon Europe program, the amount of
resources allocated will certainly be increased since apparently the EU leadership
does not have a constructive understanding of how to turn the existing migration
crisis from a state of humanitarian disaster into a process of managed migration.
The consistent appearance of even individual components of e-AMS will contribute
to improving the quality of the educational process in the field of foreign language
acquisition and expanding international relations.

The work is in its initial stage and researchers from Ukraine, Lebanon, the
United States, Japan, and Belarus are involved in the project to some extent. It
should be emphasized that it does not contradict the existing system of assess-
ment of language competencies in Europe, but rather contributes to increasing
their importance. The role and place of e-AMS in the Cambridge exam system
and the assessment systems they have developed is shown on the right side of
Figure 16.

I would like to note that the documents prepared by the Council of Europe on
the basis of the recommendations of Cambridge and other educational institutions
of the United Europe, talk in detail about multi-stage levels of language proficiency,
but they do not say anything about how to achieve this in the minds of adult
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CEFR and the new approach.
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students. It seems that these organizations have a poor understanding of how to do
this in relation to adult learners in a fairly short time and on a mass scale.

That is why the problem of refugees and migrants sometimes becomes a disaster
in the developed countries of Europe and the United States of America. One of the
main reasons why developed countries refuse to accept them is, first of all, alack
of understanding of how to solve the problem of training a large number of adults
with their subsequent employment. Therefore, both in Europe and in the United
States, instead of destroying walls like the Berlin Wall, they plan and create walls
between states, spending huge sums on this, exceeding the cost of creating high-
level educational systems by thousands of times (Figure 17). Maybe now with the
arrival of the new White House administration, the situation will change?

The implementation of such a project is particularly important for refugees and
migrants. In a relatively short time, they will be able to get not only all the neces-
sary information about their new profession, but also to acquire stable language
skills of the new homeland. Moreover, the learning process will take place remotely,
without the work of a teacher directly in the classroom face-to-face with students,
and the classes themselves can be held at any point where there is an Internet
connection. The resulting solutions and tools will actively contribute to the efforts
of state administrations to manage the integration of migrants at the national and
local levels. They will also facilitate communication with migrants and their access
to services such as vocational and language training, employment, education and
social security in host communities.

Expanding the influence of SVM in educational institutions in different coun-
tries and especially the widespread introduction of components in the market of
electronic educational services will change the trends that have existed for decades
and eliminate existing gaps in the ratings of even developed world powers. For
example, such a technologically advanced country as Japan, according to the EF EPI
Rating [19], is only on the 55th place in the world, which is significantly lower not
only, say, Italy (30) or Spain (34), but even Belarus (40). Despite the existence of
the project IT-country (Figure 18), the implementation of a full e-AMS in Belarus is
not planned in view of the utter disinterest of the educational structures to change
the current situation for decades, are encouraged to seek independent decisions
within the system startups or search for like-minded people abroad.

vvvvvv

,,f’ e-AMS
/4466 MILLION
L4 ’I

Figure 17.
The Wall and e-AMS costs.
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IT Country Project.

Progress is impossible to stop, however sometimes it is the education system
because of the extreme conservatism and focus of their activities primarily on
the implementation of government social orders do not contribute to the innova-
tive development of society. An alternative to this is electronic learning systems
can quickly implement and put into practice the most advanced technological
innovations.

The proposed e-AMS provides the formation of the speech zone of the acquired
language in the mind of the learner due to a sharp increase in the effectiveness of
exercises by transforming grammatical information from verbal to graphic form. In
addition, continuous assessment of the level of competence of the student leads to
the formation of a logarithmic dependence of the learning curve and compensates
for the prerequisites for its degradation, providing a synergistic effect in the
learning process. As the core of the system, it is planned to use the Structural-Visual
Method to create non-Verbal means of teaching foreign languages based on modern
technologies, teaching new labor skills and new social interaction.

The main result to date can be considered a conceptual solution to the problem
of simultaneous interaction of the language system and ICT tools that ensure the
sustainable formation of foreign language thinking of adults in the process of
developing professional and language skills presented at the system level.
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