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The Visual Approach in Educational Projects
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Abstract—International complex projects in the field of
education and training require the involvement of a number of
experts from different countries, different branches of science
and technology. Differences in terminology, methods and
languages lead to significant difficulties in collaboration and
mutual understanding. The main idea of the article is finding
new ways to improve communication and mutual understanding,
finding new ways of learning and teaching. The new results
were obtained by using a visual approach and visual models and
tools of systems analysis and information technologies. The text
gives a detailed analysis of some basic scientific theories and
provides visual models resulting from this analysis. These
models formed the basis for the practical application of the
visual approach for learning foreign languages for adult, and
helped to create some computer applications, simulators and
control systems of the learning process. The proposed visual
approach to the display of the structure of scientific theories, a
study of the general laws, previously hidden behind the words
and terminology, and the application of these laws in the
education and training systems is of considerable interest. The
practical application of this approach in the experimental
groups of adult learners showed very encouraging results and
the prospect of further research and development in this
direction.

Index Terms—Activity matrix, activity structure, visual
approach, visual model, visualization.

I. INTRODUCTION

The Information Technology revolution has changed the
way we live, work and learn. It has increased the importance
of education, training and lifelong learning. They have
changed their systems and organization.

All this requires a serious research and development with
the participation of specialists in the different fields of science,
technology and practice.

As in all spheres of human activity, scientific and technical
terms are based on the terminology that is based on the words
of natural languages, it leads to the differences in the
understanding of the meaning, scope, content, concepts and
structure their interactions, depending on the application.

Structure of the language inevitably superimposed on the
structure of any theoretical model, and the structure of the
psyche of the subject who created this model too.

Therefore the visualization of terms and concepts of basic
scientific theories and practical pedagogical models is a very
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interesting way to highlight the typical patterns on the highest
level of structure and reduce the impact of this projections.

This article presents the results of using visual approach to
certain psychological and educational theories for the purpose
of expansion and improvement.

I1. INVERSION OF THE STRUCTURAL DIFFERENTIAL

The Korzybski’s structural differential [1] represents very
important structure. It’s interrelation between the events in
reality, the representation of them in the psyche, and the
designation of them using verbal labels.

This model allows you to control the levels of abstraction in
the process of creating scientific models, and allows to avoid
typical mistakes - false identification, objectification,
elementalism.

But the structural differential contains within itself a
contradiction between the physical placement of levels of
abstraction and its usual language definition. Higher levels of
abstraction is located at the bottom and less abstract is at the
top.

To resolve this contradiction, we offer to draw a visual
model of Structural Differential with the location of levels as
in natural languages and in common models (Fig. 1). It means
to turn levels upside down.
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Fig. 1. Inversion of the structural differential.

Structural differential is the most important of the various
models that is not fully realized. It is useful to examine other
models via topological analysis according to the levels of
abstraction. This approach is demonstrated in the following
sections of this publication.

11l. FUNCTIONAL MODEL OF THE MIND

There are many models of the brain, mind and psyche. All
of them show some regularities and patterns, but most of them
are overwhelmed by the details of the different levels of
abstraction and therefore not very suitable for the topological
and semantic analysis.
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We offer structurally identical models for physiological
brain structures (Fig. 2) and functional structures of the mind
(Fig. 3) with a minimum number of elements.

This models, despite its simplicity, allow to perform logical
and topological transformation to many well-known
pedagogical, psychological, and philosophical models and
see similar structures in them. It is N. Burch’s models of
unconscious competence [2] (frequently attributed to
A. Maslow), K. Jung’s model of psychological types [3],
A. Bandura's four-stage model of observational learning [4],
P. Galperin's theory of stage-by-stage formation of mental
actions [5], H. Gardner's model of multiple intelligences [6]
and others.
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Fig. 2. Simple model of brain.
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Fig. 3. Model of mind/Psyhe.

Unfortunately, we can’t give here more details about all
these structures and results obtained by using our visual
approach. Here we focus on the B. Bloom's taxonomy [7] and
its well-known model of three domains.

This model is widely used in education due to the good
combination of simplicity and consistency. But, in some cases,
the assignment of the sensor system to the psychomotor
domain is not the best solution. This approach leads to mixing
abstraction levels by A. Korzybski [1] and greatly limits ways
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of teaching, masks the important didactic principle of
presenting teaching matters visible and belittling the role of
visual aids, visual thinking and other sensory mechanisms.
Therefore, if we add one more primary domain, sensation
(perceptual) one, to the educational structure and taxonomy, it
significantly expands the educational possibilities and

opportunities (Fig. 4).
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Fig. 4. Proposed extension of Bloom’s domein.

IV. MODEL AND MATRIX OF ACTIVITY

The visual approach was applied to another important
psychological conception that was the A. Leont’ev’s theory of
activity [8]. It is a psychological and methodological basis of
Eastern European countries educational systems. This theory
is well developed and tested in practice, but little known in the
West due to linguistic, terminological and ideological
barriers.

To improve understanding of the Leontiev’s theory of
activity [8], we apply visual notation of IDEFO [9] (Fig. 5)
and place the terms of this theory, in accordance with the rules
of this notation (Fig. 6).
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Fig. 5. IDEFO.

The next step of the analysis was evolving the elements of
this model on levels of Korzybski’s Structural Differential [1].
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The result of transformation was a very interesting structure,

that we named The Activity Matrix
(Fig. 7).
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Fig. 6. Activity model in Leont’ev’s terms.
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Fig. 7. Activity matrix.

It can be used to enhance the educational institutions with
the best ideas and methods of pedagogy, and for accelerating
the transformation of obsolete educational systems of the
ex-Soviet countries to the European standards. Further
development in this direction needs to connect a wide range of
professionals to carefully harmonize terminology, structure
and content on the languages of the concerned countries and
within the specific subject fields, to avoid any loss of quality,
and to reuse existing developments and achievements.

V.COMMUNICATION AND INFORMATION TRANSFER MODEL

In order to ensure mutual understanding between the
education and IT professionals, special importance has
harmonizing terminology, scientific models and conducting
visual structural analysis at the junction of the exact sciences
and the humanities.

An example of this approach can be the communication and
information transfer model. With one side it shows processes
in the data-processing and communication systems, and, on
the other hand it is a model of communication in the system
"teacher - student”, "the speaker - listener", and as a simple
model of interpersonal communication, including nonverbal
components (Fig. 8).
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Fig. 8. Communication and information transfer model.

This model can serve as a bridge for implementation into
new generation of LMS new tools to provide not only the
structuring and transfer knowledge from a teacher to students,
but also the quantitative and qualitative analysis student’s
levels of skills and competencies, and the parameters of its
real progress along the learning curve.

This is especially important in the field of training and
retraining of adults. As was shown in the works of A. Bandura
[4], learning occurs in the interaction between the
environment, human behavior and properties of his
personality. At the same time the influence of previous
experience leads to the fact that the learning curve instead
usual logarithmic growth becomes distorted with several
minimum points, so-called "barriers to overcome."

The use of modern IT technologies in conjunction with the
use of effective models for acquiring skills allows to reduce or
even completely eliminate the impact of these barriers and
thus accelerate training and enhance their success. Modern
system analysis tools and visual modeling, that proposed in
this study will help to ensure this integration. They can
effectively align the he ontology in the domain field in terms
of very different sectors of human activity, each with its own
terminology, methodology and established paradigm.

V1. LINGUISTIC MODELS

The most important area of application visualization tools
is linguistics and psycholinguistics.

By virtue of the fact that the description of any
phenomenon, experiments or observations superimposed
structural and semantic constraints and features of the
language that provide this description, many scientific
theories more or less susceptible to such influence. A visual
representation of the structure and strict formalization of
terminology will significantly reduce this impact.

This is most evident in the humanities fields of knowledge
that use to describe the subject of the study not the formal
language of mathematical or logical analysis, but the words of
ordinary language. It gives them specific values within a
particular scientific paradigm and terminology.

In 1930 K. Gdlel [10] has proved the incompleteness
theorem to any formal mathematical system. However, these
findings have not yet been adequately implemented in in the
construction of formal systems in other branches of
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knowledge, which not developed strictly formal sign system
and using natural languages as a tool for the analysis.

Gdilel's second incompleteness theorem also implies that
the consistency of a formal theory can not be proved by means
of this theory. In other words, the set can be a subset of itself,
the system model can not be a part of the same system, and the
object of research should not simultaneously be a tool of this
study to avoid inconsistency and logical contradiction.

Therefore, the imposition of tools of analysis of linguistic
phenomena beyond the system under study, ie, natural
language, was a very promising way of research and produced
very interesting results [11]. Development of Visual
Meta-language and the use of the tools of mathematical,
logical, and structural and visual analysis have created a new
trend in language research, study of mental processes based
on it, and developing new methods and ways of learning and
languages acquisition.

This is especially true in today's globalized world with
increased mobility of people, a huge number of international
and cross-cultural communication and relationships, and grew
out of the problems of integration in the different culture of
immigrants, refugees, and their training and education.

Features of human thinking at the elementary level prevent
the rapid integration in the new culture. Ordinary people are
not able to keep track of their abstraction and not trained in
the scientific way of thinking, so they tend to take over the
properties of the surrounding reality, the properties of
language to describe this reality.

This leads to the fact that in foreign language teaching the
adults perceive a different language, a different grammar as a
violation of the laws of nature and it is a totally inadequate
structure to the world around them. This causes a strong
internal opposition, emotional barriers, and cognitive
dissonance.

Therefore, the provision of non-verbal tools for teaching
foreign languages, new ways of working and new social
interaction and communication is a very promising direction
and opens up prospects for the development of effective ways
to resolve these problems.

The proposed approach makes it possible to separate the
structure of knowledge from the words of the language, move
the meanings into the intermediate sign system in the form of
the Visual Models. And then, without effort and
psychological barriers to say the same in the target language,
using as a basic patterns of speech not verbal rules, but visual
structure, as shown in Fig. 6.

We have the full set of visual models for the major
structures of the English language, and the pre-sets for the
Russian and French languages.

The practical application of these models has shown
interesting results that demonstrating the promise of this
approach and its high potential.

VII. VISUAL APPROACH AND LEARNING PROCESS
MANAGEMENT

XXI century has put new challenges to the science and
society in the field of education, training and transferring of
accumulated scientific knowledge, technology, and cultural
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traditions. Old forms, that emerged many years and even
centuries ago, in different economic, political and social
conditions, today do not correspond to the current civilization
level. A new ones, that would integrate the achievements of
scientific and technological revolution and computer
information technology, still can’t constructively combine
existing technical capacity with the developments in the
humanities field (linguistics, pedagogy, methodology,
psychology and psycholinguistics), due to completely
different language to describe the subject areas, used tools
and methods, the complexity of the organization and
coordination of complex interdisciplinary projects.
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Fig. 9. English sentence model.

The Visual Meta-language and System Analysis tools
could be an integrating framework for the harmonization of
terminology, methods, procedures and structures, as a link
between theory and practice, IT and humanities field, science
and social processes.

The authors recommend a conceptual solution in the form
of the training system that allows to manage the process of
formation of language and work skills of adults.

This system combines:

» The methodical principles, grounded in the works of
P. Galperin and A. Bandura;

» The Visual Models, that creating a synergetic effect,
both in the initial phase of mastering a foreign language, and
at the stage of "barrier to overcome";

 The use of the achievements of the IT industry as a tool
for ensuring the implementation of learning objectives with
continuous monitoring of the current status and receiving the
guaranteed result of training in a finite number of steps.

This training system has the properties:

» The 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;

 Properties of continuous assessment of the student's
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level of competence that allows the formation of logarithmic
learning curve and compensates for background learning
curve degradation towards an expected loss of competence;

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

 Platform-independent of any operating systems and
programming languages, and invariant to the native language
of the student and to the learning languages.

VIII.

Recently there has been growing
visualization and visual thinking.

Graphical user interfaces have become ubiquitous, visual
and video content is the largest portion of the Internet traffic.
Visualization of scientific data, creative ideas and business
plans has long been a common practice.

But in the fields of science and education the role of the
visual representation is still wrongly underestimated.

Although in this field has made considerable progress. In
some countries, the development of the visual thinking is
supported at the national level and the corresponding subject
(MindMaps and so on) are imposed in schools.

But in most cases, the visual aids reduced to a simple
demonstration of pictures and illustrations.

In our opinion, the visual approach may be used to study a
very abstract theories and systems. It can help to find the new
characteristics and patterns that have not been previously
observed.

An attempt was made in this study to analyze some known
scientific theories with the visual approach.

The analysis showed the presence of similar structures at
the levels of description of physical processes, mental
processes, social processes and the structure of language. This
confirmed the findings of A. Korzybski that “... the structure
which a language exhibits, and impresses upon us
unconsciously, is automatically projected upon the world
around us”.

The observed regularities and patterns allowed to develope
a visual model to demonstrate the structure of the language
and its connection with the stage of development of the
process and event in reality.

The use of such models for learning in the experimental
groups showed an interesting results and a great perspective.

These models offer the prospect of creating effective
computer applications in the field of language learning and
other practical skills. They can increase the efficiency of the
educational process and reduce its costs.

CONCLUSION

interest in the
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