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THE USAGE OF MIND-MAPS FOR THE FOREIGN LANGUAGE LEARNING AT
HIGH SCHOOL

I. V. Vlasiuk*

Despite profound objective and subjective differences, the development of the educational
systems of different countries takes place in a single direction — the search for the new values
and aims of education. If we take a look at the modern school (educational) programs and books,
we will observe the sudden increase of information volumes, first of all, through complication and
enrichment of conceptual apparatus. This is a result of the wish of modern education to exclude
any lagging behind development of the science, which, in its turn, facilitates and speeds up the
development of production, and education. Such a rapid development of modern society leads to
emerging of serious contradictions in the system of national education. These contradictions
confirm that the extensive way of the education development can’t be too long. As one of the
instruments to modernize the education the mind-maps are viewed. The top priority in the
development of modern humanitarian education and foreign languages lies in its communicative
focus. All the members of the educational process are personally interested in the guaranteed
high-quality results, which can be achieved through the technological approach during the high
school classes. The necessity of the methodologic solution of the increasing results of educational
process, conditioned by the requirements to the class, which have changed and the desire to
overcome the contradictions mentioned above facilitated the choice of the topic: "The use of mind-
maps for studying foreign languages at high school". The technology of creative multilevel
information encoding (analogous to sign-and-symbol activities) is made up of method: mind
mapping. Mind maps focus on structuring the contents of a text making use of the principles of
information encoding to create a text gestalt by means of encoding verbal information in terms of
images, specially designed abbreviations and shortenings. Mind maps can be used for pretty
much any thinking or learning task, from studying a subject (such as a new language) to
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planning your career or even building better habits. They're great for teams to use as well, for
group brainstorming and interactive presentations. The methodological base of the research is a
psychological concept of the age peculiarities of a personality, the theory of the creative
educational activity, the theory of creativity, the thesis of the of Gestalt psychology on the integral
perception (gestalt); innovational educational technologies, the theory and methodology of
teaching foreign languages of national an foreign scientists. The mind map is the external mirror
of your own radiant or natural thinking facilitated by a powerful graphic process, which provides
the universal key to unlock the dynamic potential of the brain. In the context of overloading pupils
with academic information the issue of applying effective means of its mastering, namely mind
maps (mastery learning) allowing of gaining deep and lasting proficiency in academic material in
a compressed, verbal and image form, becomes especially relevant.

Key words: creativity, pedagogical conditions of creativity development, mastery learning,
sign-and-symbol activities, the technology of creative multilevel information encoding, visual
support, the information encoding.

3ACTOCYBAHHSA IHTEAEKT-KAPT SAK KOMIIETEHTHICHOI'O IIIAXOAY
BHUBYEHHSI IHO3EMHHUX MOB Y IIIKOAI JAS YYHIB CTAPIIIOI AAHKH

I. B. Baaciok

Cmammsi npucesiueHa O0O0CNOXKeHHIO Nnpobremu ni08UUWEHHST pe3ylbmamueHocmi npouecy
HOBUAHHSL, 00YMOB/IEH020 8UMO20MU 00 YPOKY, WO 3IMIHUAUCS, ma npazHeHHs nepebopomu
npomupiuus. M2k OCHOBHOI Memot 0cgimu — ni02omoeKkor YuHie 00 malibymHwoi npogeciiiHol
disteHocmi Ui 30LIbUWEHHAM iX 3a8aHmMaxKeHoCMmi; MK 8UMO20MU CYUACHOT Nedazo2iuHoi OYyMmKU,
uio posensoae HABUANLHUL npeomem sk 3acib po3sumKy YuHsl, | OpleHMauiero suumesss HA
Memoou Ui 3acobu, xapaxkmepHi 051 penpoOyKmueHo20 HABUAHHS, MK nompeboro 8 po3pobul
HOBUX MEexXHONo2Ill HABUAHHS, WO 3abe3neuyioms 21UbOKe 30C80€HHSI 3HAHb YUHAMU, 1
HedocmamHbO 20mMoO8HIcMI0 suumensi 00 ixHboi peanizayil. Y pobomi pozzisiHymo meopis
meopuoi HaguabHOL OisLIbHOCMI, Meopist KpeamusHOCMI, NolosKeHHs. [euumasibmncuxoiozii npo
yinicHe cnpuilHamms (Tewumasbm); HHOBAUIUHI OCBIMHI MexHOJ02ll, meopisi ma memoourxa
BUKNAOAHHSL THO3EMHUX MO8 BIMUUHSAHUX | 3apybiKkHux yueHux. B cmammi dosedero, wio
3aceoeHHst 60308020 sS10pa HABUANILHOI NPOZPAMU 3 AH2MIUCLKO! MO8U MA 3MEHULEHHSL PIBHSL
peaxmueHoi mpuBoIKHOCMI YUHIB MOXKHA OO0MO2MUCS,, SIKUL0 HagualbHA iHgopmayis 6yode
nodagamucst Yy e6u2nsidi iHmesnexkm-kapm; YuHi 6ydyme ymimu npedcmaensimu 6yob-saKuil
HaBUONbHUL Mmamepian Y 320pHYmMomy 6u2nsidl 3 BUKOPUCMAHHIAM HegepbanbHux 3acobie
supaXKeHHs.. Y cmammi niomeeporeHo, WO eKCMEeHCUBHUU WJISX PO38UMKY OC8IMU He MoxKe
bymu HecKiHUueHHO 0og2um. Y sKocmi 00H020 3 IHCMpYMmeHmis MooepHi3auyii oceimu bauamucsi
iHmenekm-kapmu. OCHOBHUM Nnpiopumemom po3eUMKY CYUACHOI 2ymaHimapHoi oceimu ma
{HO3eMHUX MO8 30KpeMa € il KOMYHIKAMUBHA CNPSAMOBAHICMb. Y Cl YUACHUKU OC8IMHb020 Npoyuecy
ob6'eKkmueHO 3auiKkaenieHi 8 2apPaHMOBAHOMY OOCS2HEeHHI SKICHUX pe3ysnbmamis, WO MOIKHA
peanizysamu 8 pamKax mexHos02iuH020 nioxody nid uac NPogedeHHsl 3aHAMb Y Uil wKoi. B
YMO8GX NepesaHmarKeHoCmi YuHie HaguaibHOo Hopmayieto ocobaugoi axmyanvHocmi Habyeae
3acmocys8aHHs edpeKmugHuUX 3acobig ii OnaHy8aHHs, a came iHmeseKkm-Kapm (mexHos02ii No8Ho20
3aCB0EHHSL 3HAHB), SIKI 0aOmMb 3Mo02Yy Y cmucalili, 8epbanbHO-00pasHili hopmi 2nuboko Ui MIYHO
3aceoroeamu HaABUANLHUL mamepian.

Knrwouoei cnoea: iHmenexkm-kapma, KpeamugHiCms, npoeioHa OisilbHICMb, nedazoziuHa
MEexXHON02isl, MEeXHO02isi NO8HO20 3GCE0EHHST 3HAHb, MEXHO02I0 KpPeamueHoz0 KOOY8AHHS
iHghopmauii, 30posa onopa, nepemeopeHHs. THPOPMAayii.

Introduction of the issue. Modern differences, is mainly conducted in one
development of educational systems of direction — the search for new values
different  countries, despite the and goals of education. If one carefully
significant objective and subjective studies modern school curricula and
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textbooks, a sharp increase in
information saturation, primarily due to
the complexity and enrichment of the
conceptual apparatus, can be
identified. This fact is a consequence of
the desire of modern education to avoid

any significant retardation of the
development of science, which, in turn,
encourages and  accelerates the

development of production, and hence
education.

Such a rapid development of modern
society leads to serious contradictions
in the system of national education.

Current state of the issue. The
methodological basis for this is the

psychological concept of age
characteristics of the individual
(L. Vygotsky, I.Kon, N. Leitis), the
theory of creative learning (N. Salmina),
the theory of creativity
(D. Bogoyavlenskaya), the provisions of
Gestalt psychology on holistic
perception (Gestalt); innovative
educational technologies (M. Klarin,

G. Selevko, V. Slastionin, etc.), theory
and methods of teaching foreign
languages by Ukrainian and foreign
scientists.

There are contradictions between:

® the main purpose of education —
to prepare students for the future
professional activity - and increasing
their workload;

® between the requirements of
modern pedagogical thought, which
considers the subject as a means of
student development, and the teacher's
focus on methods and tools specific to
reproductive learning;

® between the need to develop new
learning technologies that ensure the
deep acquisition of knowledge by
students, and the lack of readiness of
teachers to implement them.

Outline of the unresolved issues

brought up in the article. These
contradictions confirm  that the
extensive path of education

development cannot be infinitely long.
Mind maps are seen as one of the
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priorities of modernization of education.

Aim of research is to substantiate
the suitability of using mind maps in
English lessons at school.

Results and discussion. Despite the
rather large amount of literature on the
problems of learning technologies,
schools in Ukraine are paying more and
more attention to the technology of full
mastering of educational material.

The term "pedagogical technology" is
associated with the technology of
production activities and in search of
analogy was applied to the educational
process. The word "technology" of Greek
origin: techne - art, skill, logos -
teaching, knowledge, science. It means
knowledge of skill.

The concept of "pedagogical
technology" has come a long way from
"technology in education" — "technology

in education" (30s — the emergence of

the first programs of audiovisual
education), through "technology of
education” — "technology of education"

(50-60- those years — the introduction
of programmed learning) - to the
"pedagogical technology" of today. In
the modern pedagogical sources there
is no unity in the definition of this term.
Studies by V. Bogolyubov, M. Clarin,
G. Selevko, V. Slastyonin and other
scientists are devoted to this topic [15:
86].

The Association for Pedagogical
Communications and Technology of the
United States of American defines
pedagogical technology as a complex,
integrated process that includes people,
ideas, tools, and ways to organize
activities to analyze problems and plan,
provide, evaluate, and manage
problem-solving that encompasses all
aspects of learning [14: 105].

The concept of  "pedagogical
technology”, which gives V. Slastyonin
as a set of "actions, operations and
procedures that instrumentally ensure
the achievement of the projected result
in a changing educational process" [13-
15].

The authors of the technology of full
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acquisition of knowledge (Mastery
Learning) are American psychologists
J. Carroll, B. Bloom and their followers.
In our country, the theoretical
justification of this technology can be
found in the works of M. Klarin [18:
113]. The authors of the technology of
full acquisition of knowledge as a
working hypothesis accepted the
assumption that the student's abilities
are determined not by their diligence,
but by the optimal conditions for the
child, which requires an adaptive
learning system that allows all students
to fully master the material of the
curriculum.

J. Carroll drew attention to the fact
that in the traditional educational
process learning conditions are always
fixed (the same for all study time,
method of presenting information, etc.).
The only thing that remains unfixed is
the result of learning. J. Carroll
proposed to make a permanent
parameter of learning outcomes, and
learning conditions variables that are
created to achieve this result by each
student [1: 108].

This approach was supported and
developed by B. Bloom, who proposed
to determine the abilities of students by
their pace of learning, which is
determined not by their diligence, but
by the optimal conditions for each of
them. B. Bloom studied the abilities of
students in situations where time to
study the material is not limited. He
identified the following categories of
students:

* incapacitated, who are unable to
achieve a predetermined level of
knowledge and skills, even at a higher
cost of study time;

* talented (about 5 %), who often can
do what everyone else can't handle;

» students, who make up the
majority (about 90 %), whose ability to
acquire knowledge and skills depends
on the cost of study time.

These data formed the basis of the
assumption that with the correct
organization of education, especially
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with the removal of strict time frames,
almost 95 % of students will be able to
fully master the entire content of the
course. If the learning conditions are
the same for everyone, then most
achieve only "mediocre" results.

Implementing this approach,
J. Block and L. Anderson developed a
teaching methodology based on the full
acquisition of knowledge. The starting
point of the method is the general
attitude, which should be adopted by
the teacher working on this system: all
students are able to fully master the
necessary educational material with a
rational organization of the educational
process [13: 45]. Next, the teacher must
determine what is full mastery and
what results should be achieved by all.
Accurate definition of the criterion of
full mastering for the whole course is
the most important point in working on
this system. This standard is set in a
unified form using a hierarchy of
pedagogical goals designed for mental
(cognitive), sensory (affective) and
psychomotor areas. Categories, goals
are formulated through specific actions
and operations that the student must
perform to confirm the achievement of
the standard.

Within the framework of the
discussed technology, the construction
of the educational process is aimed at
bringing all students to a single, clearly
defined level of mastery of knowledge
and skills.

V. Bespalko, based on the work of
J. Carroll and B. Bloom, developed the
technology of criterion-oriented learning
(COL), the main point of which is the
idea that all students are able to learn
the necessary learning material. To do
this, they must be given the criteria of

assimilation (standards). This
technology (COL) is also called the
technology of full acquisition of
knowledge. In the literature both
versions of the description of this
technology  are present - by

V. Bespalko, and M. Klarin. Consider
both options [1: 126].
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The humanity of COL technology is
that by varying the types of tasks,
forms of their presentation, types of
assistance to students, it is possible for
all students to achieve a given level of
mandatory criteria, without which it is
impossible to further full training and
personal development, entering the
culture of modern society. According to
the COL model, differences in learning
outcomes may occur outside the
general educational result for all, i.e.
the general education minimum, over
which the results of the next
differentiated learning will be added
[15: 8].

In addition to above mentioned,
there are other approaches to this
problem. Here are examples of the most
famous didactic developments in line
with the model of full mastery, which
have become widespread in the practice
of teaching primary, secondary and
higher schools.

"Keller's Plan" (another name -
"personalized learning system") - a
system of individualized learning,

created by American psychologist and
educator F. Keller for higher education.
Initially, the plan was developed in
1963-1964 by a group of American and
Brazilian teachers led by F. Keller as a
system of teaching psychology at the
University of Brazil, and in 1968 it was
proposed by the author in a generalized
form as a general didactic system of
higher education.

The main features of the
plan™:

e orientation of the system on full
mastering of educational material,
including the requirement of full
mastering of the previous section as an
indispensable condition of transition to
the next;

¢ individual work of students at their
own pace;

* use of lectures only for the purpose
of motivation and general orientation of
students;

* use of printed educational tips and
advice for the presentation of

"Keller
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educational information;

e current assessment of the
assimilation of the material by sections
of the course by the so-called proctors —
teaching assistants from among
graduate students or students who
have mastered the course [19: 132].

American  technologies of  full
mastering of educational material differ
from those developed by well-known

teachers-innovators and  scientists-
didactics of the former USSR -
V. Shatalov, M. Guzyk, V. Tobolin,

P. Yutsyavichene, E. Skovin.

Let's dwell in more detail on the
technology of full mastering of the
material by intensifying the educational
process on the basis of schematic-
symbolic models, the author of which is
the Ukrainian teacher V. Shatalov [9:
78].

The starting point in technology is
that all children are talented and all
without exception are able to master
the school program. The teacher's
position is aimed at finding an
individual approach to each child, to
create conditions for the development of
abilities inherent in each of them, to
help the student develop themselves as
a person to the best of their abilities.
The essence of technology is the
repeated study of educational material
using schematic-symbolic models:

The technology of full mastering of
educational material according to
V. Shatalov is divided into seven stages:

 the first — a detailed, figurative and
emotional explanation of the teacher
selected paragraphs for the lesson
(block of knowledge);

* the second - a summary of the

training material on the reference
poster;
e third - the study of reference

signals on reference abstracts;

e fourth - work with the textbook
and reference summary at home;

e fifth — written reproduction of
reference signals on the next lessons;

» sixth - responses to reference
signals, including tape;
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» seventh — repetition and deepening
of previously studied material.

Working with reference signals has
clear stages and is accompanied by a
number of other techniques and
fundamental methodological decisions.

Among other things, V. Shatalov
solved the problem of global step-by-
step control of students' learning
competencies. He applied combinations
of constant external control with self-
control and self-assessment, introduced
step-by-step control of each, feasibility
of requirements, open prospects for
correction, publicity of results, absence
of mark "two" and removal of fear of a
low estimation.

Forms of control: written with the
help of reference notes, independent
work, oral questioning, silent
questioning, tape, pair mutual control,
group mutual control, home control,
self-assessment.

Each grade that a student receives is
recorded on an open table of knowledge
acquisition. It looks like a student track
record, and grades take on the value of
a positive encrypted characteristic. The
publication of such a description plays
a huge educational role. A very
important fact in this characteristic is
that each student can correct any grade
to a higher one at any time. This is the
principle of open prospects. According
to V. Shatalov, each assessment should
be, first of all, an incentive, which must
provoke a positive reaction of the
student. Marks "two" cause negative
emotions, conflict with the teacher, the
subject [9: 118].

V. Shatalov's unique discovery in
pedagogy was the reference notes. He
dared to say "no" to the conventional,
although he experimented with public
education programs. Let us recall that
his findings are a figurative, somewhat
unusual short synopsis for each lesson
with symbols, signs, keywords, and
numbers. This made it possible to
study the topic as a whole. As the
author himself emphasized, the method
of such annotation is not new, symbols,
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badges are the supports through which
it is possible to reproduce what is read.
You can remember some actual
material faster and stronger by
reference signals.

Technologies of full assimilation of

knowledge include L Hrynenko's
Technology of Creative Coding of
Information (TCCI) [8: 7].

TCCI - a means of organizing

creative learning activities — consists of
three interrelated methods (mind maps,
AbReSa, concept) and provides three
levels of information  processing
(creative representation of the content
of the text, creative interpretation of the
meaning of the  text, creative
extrapolation - development of the
semantic idea of the text). It develops
imagination, intuition and creativity.

Depending on the degree of
information contraction, the teacher
considers three types of mind maps:

» detailed — maximum representation
of the text;

* schematic - presentation of key
ideas of the text in a simplified and
generalized form;

* symbolic — the maximum graphical
contraction of information in the form
of a symbol (figure) of dialectically
opposite concepts.

The use of TCCI in the teaching of
future teachers (students of secondary
schools) of humanities involves three-
level processing of the text (a work of
language and creative process,
characterized by completeness), which
the teacher conducts during the study
of the subject.

Level I: creative representation of the
content of the text (information):

* coding and subsequent
reproduction of text in pairs or groups
with the help of individual or group
(verbal-image / image-verbal) mind
maps,

» reproduction of the text according
to individual mind maps of
classmates / groupmates, which
develops intuitive thinking and enriches
the cognitive experience of students;
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e dramatization of the text through
pantomime (arbitrary component of
technology) - presentation (effective
coding by J. Bruner) of a passage of a
text through sign language (from
sentence / phrase to gesture), which
gradually removes internal insecurity,
develops gesture culture and the ability
to stand in front of the audience;

* compilation of a synthesized mind
map of the educational text on the
basis of individual maps;

. TKBKI level - creative
interpretation of the meaning of the text
(information):

* compilation of schematic (verbal-
image or image-verbal) mind maps — the
basis of writing AbRes;

* writing AbRes - academic and
simplified;

* decoding pantomime (from gesture
to sentence / phrase).

e level: creative extrapolation -
development of the semantic idea of the
text:

e writing a concept - dialectical
development and interpretation of the
semantic idea of the text;

* compilation of symbolic mind-map
(the seventh step of the concept -
sensory-coding) - the most concise
synthetic pictographic representation,
which reflects the dialectical nature of
the semantic idea of the educational
text (information);

 reflection on the semantic idea of
the text.

AbReS (paragraph — sentence — word)
— a method of a kind of triple

annotation (of varying degrees of
contaction) of the
text / information / educational topic.

The first stage is a paragraph of three
sentences (the most concise
interpretation of the meaning of the
study material). The next is one
complex sentence, which is a further
contraction of the information of the
mentioned paragraph. The third is a
semantic idea (one word), which
conveys the essence of the two previous
stages of contraction of educational
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material. As a form of support for
writing AbReS, a schematic mind map
is made.

Concept (counterpoint septet — from
counterpoint in music: the doctrine of
the simultaneous movement of several
independent melodies, voices that form
a harmonious whole and septet — a
piece of music for seven voices or
instruments) — a method of dialectical
unfolding of the semantic idea of the
text (by analogy with the phases of
creative process), which ends with a
generalizing symbol - a graphic
representation of the dichotomy of the
semantic idea of the text. It makes it
possible to reflect on the semantic idea
of the text and its axiological values.

The first line of the concept is a
problem (semantic idea) that needs to
be solved (noun). The second and third
lines — the qualities or properties of the
phenomenon (adjectives and verbs). The

fourth line - four or five words - a
creative solution to the problem
("insight" the interpretation of a
semantic  idea). The fifth line

corresponds to the verification phase
and is expressed by verbs (arbitrary
number) or a short evaluation phrase.
The sixth line is a philosophical
generalization of the problem (another
perspective of its vision). The seventh
(final) line is a symbolic mind map like
the well-known yin and yang — a s a
binary of philosophical opposition. The
concept involves going beyond the
educational material to a higher level of
generalization and reflection of the
dichotomy of the semantic idea of the
text [10: 97-101].

Technological in their nature are the
mind maps by T.Busen - English
scientist and psychologist [2-4].

The concept of mental maps is based
on the idea of the principles of the
human mind: associative (nonlinear)
thinking, visualization of mental
images, holistic perception (gestalt).

T. Busen’s mind maps are an
effective tool for structuring and
analyzing information. It allows you to
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reduce the time and simplify the of memorization of information [4: 93].
process of learning, increase the degree
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Fig. 1. Mind map "Culture Time - Entertainment"
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Building a map begins with the
central image — the task to be solved;
an idea that needs development; the
planning of the project to be done;
information to remember. The central
image is the "trunk" of the tree, from
which the branches of decisions spread
out. Several thick branches of this tree

correspond to the Dbasic ideas
associated with the central image.
Secondary ideas-associations depart

from them. Lower-level associations,
etc., "germinate" from secondary ideas.
Thus, in the mind maps associativity
and hierarchy of thinking is realized -
from general to partial [4: 284]. An
important feature of maps is their
saturation with visual images and
effects. In their preparation, color, font,
drawings, symbols and abbreviations
are actively used. They are drawn on
sheets of paper (in landscape
orientation) of A4 size or more. Colored
pencils and felt-tip pens are used for
drawing. Illustrations and symbols are
used in the design. To show the
relationship between the elements of
the map, arrows are used — different in
shape and color. If fresh ideas do not
come - the map depicts empty
branches and thus stimulate the brain
to complete the picture. After the work
on the map is finished, one should
return to it after a while. T. Busen

recommends the  following  time
intervals: 10-30 minutes, 1 day, 1
week, 1 month, 3 months, 6 months [3:
115].

Based on all of the above, we
conducted an experiment on the
introduction of mind maps in the

secondary school Ne 12 in Ternopil
during February-March 2016.

The experimental training was
attended by 22 students of 10th grade
(control (CG) and experimental (EG)
groups) — 11 students in each group. In
EG training was conducted using mind
maps. Traditional teaching methods
were used in CG training. Both groups
worked on the textbook  "New
Destinations.B1 +" and studied the
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same material. Four weeks later, after
working on the topic of "Culture Time",
all but two EG students completely
reproduced the visual contours of the
mind map (see Fig. 1, 2, 3) and
conveyed the basic verbal information
that the attention was drawn to during
the study of the topic.

Thus, the theory and practice of
compiling and using mind maps in
foreign language lessons allows us to
draw the following conclusions:

» one of the conditions for the
effective use of mind maps in teaching
English is the abundance of creative
learning activities, which involve certain
skills to structure, encode and
compress educational information;

» The best environment for the use of
mind maps is a creative climate in the
classroom, which helps to unleash the
creative potential of students, removes
barriers to creativity and creates a state
of inner balance.

Conclusion and research
perspectives. Thus, the mentioned
technologies of full assimilation of
information contain high educational
potential and are effectively used both
in everyday life and in educational
activities. In practice, mind maps can
be used in many areas and spheres of
activity. With their help you can plan
your working hours and make
responsible decisions, prepare
important presentations and organize
the archive of accumulated information,
write tests and teach exam questions
during the examination session. In
addition, the mind map allows you to
literally at first glance identify those
issues in the visual sphere of which the
associative chain of the student for
some reason is broken. The teacher
gets a clear and objective idea of the
student's knowledge. In addition, it
saves time, namely the time that
normally goes to reading and evaluating
traditional responses. Mind map is a
direct application and form of graphical
expression of radiant thinking. It is
always built around a central object.
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Each word and graphic becomes the
centre of the next association, and the
whole process of creating a map is a
potentially endless chain of branching
associations that depart from a
common centre. Although the mind
map is built on a plane, it is a three-
dimensional reality — in space, time and
colour. Radiant thinking is the natural
and automatic way in which a person
thinks. Also, it is noteworthy to
mention that mind maps are one of the
best and fastest ways to plan learning.
Mind maps are an indispensable aid to
the teacher in teaching the material
and to the students in studying the
material and preparing for the exams.
In the circumstances, when students
are overloaded with the educational
information, application of effective
means of its mastering, namely mind
maps (technologies of full mastering of
knowledge), which allow to fully master
educational material in a concise,
verbal-figurative form, becomes
especially relevant.
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