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Mobile applications for diagnostics,
development, and alternative communication
for children with language disorders
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Abstract. Problem and goal. Language disorders of different kinds may cause personal
issues and prevent the successful development of an individual. Early diagnostics and precise
correctional recommendations enable such issues to be resolved efficiently in childhood. A mo-
dern speech therapist needs mobile facilities that can both make his/her work with prescribed
protocols easier and perform high-quality professional diagnostics. Creating software tools is
quite important, especially when dealing with children. The peak of prophylactic and thera-
peutic activities occurs in pre- and primary school age. Methodology. In the scope of this re-
search, the current state of the problem was observed and analyzed, psycholinguistics part and
informatics part of the problem were identified, and their interaction was specified. The re-
sults of application of these approaches on the base of several longitude psycho-diagnostic
experiments were analyzed and evaluated. Results. The software tools to diagnose child lan-
guage disorders and to develop language abilities in the case of problems are presented. In addi-
tion, a tool for an alternative communication via pictograms is described. These tools implement
a playing strategy to decrease stress and improve effectiveness. Conclusion. Experimental
evaluation demonstrates that mobile approach reduces time for the therapist’s routine duties
and makes diagnostic and correctional process attractive for children.
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0oJiee MPUBIEKATESILHBIM JIJIS IETEH.
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Problem and goal. Language communication is an essential part of an indi-
vidual’s private and social life. Thus, it has a significant impact on life quality.
Language disorders of different kinds may cause personal issues and prevent
the successful development of an individual. Early diagnostics and precise correc-
tional recommendations enable such issues to be resolved efficiently in childhood;
postponing corrective efforts to later stages can have serious adverse effects.
Indeed, it is vital for children to have convenient and expressive ways to com-
municate even if they are currently struggling with language problems.

Several common manifestations appear in children with language disorders,
and indicate a systematic pathology of language activity [1]. These include a range
of disorders, from specific language impairment (incoherent speech; a sequential,
lexical, and grammatical construction of speech; and a phonetical and phonematical
understanding and verbalization of concepts in general) to disorders that can be
placed on the autism spectrum (from limited communication with the external world
to the complete rejection of social interaction). The systematic nature of speech dis-
orders manifests in the following ways: children begin to speak later, their speech is
devoid of grammar, and their insufficiently phonetically framed speech activity is
reduced and with age, if not corrected, declines sharply. Such incomplete speech
activity also has an effect on other areas of a child’s mental development. Children
with such disorders may have unstable attention and not know how to distribute it.
Their verbal memory may be deficient. They may not develop verbal and logical
thinking as quickly. In addition, they may lag behind their peers in the reproduction
of motive assignments, in terms of space-time parameters and tasks that involve
fine motor skills. There are data to support that such children have difficulty learning
the Russian language in a comprehensive school environment [2]. Our experience
reveals that language disorders can be an obstacle to academic success, even if
the university does its best to remedy the situation.

We are interested in developing software tools designed for the diagnostic
and correction of language development in children with special health disabili-
ties. Creating software tools is quite important, especially when dealing with chil-
dren. The peak of prophylactic and therapeutic activities occurs in pre- and prima-
ry school age.

Duenser et al. [3] found that, in Australia, 20% of children at the age of
4 years have a language disorder that hinders their development and understand-
ing of the English language. Of the total number of children who undergo special
logopedic examinations, 25% wait approximately six months for the preliminary
results, while 15% of children wait for more than a year. After receiving the pre-
liminary results, 18% of children wait an entire year before the speech therapy
sessions begin. In remote areas, this issue is exacerbated by the shortage of spe-
cialists. Lack of diagnosis or additional training can lead to a sharp decline in
the progress and literacy of children, increasing the likelihood of problems in social
interactions, which can negatively affect a child’s emotional state. The authors
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affirm the need to create a mobile application that can diagnose and correct lan-
guage disorders, and that would allow parents to help their children without re-
quiring them to obtain special knowledge in the field of language disorders.

At the moment there is no official statistics on speech diagnoses in Russia.
One of the causes is differences between practice and official standards that diffi-
culties comparison of particular issues. For example, the International Statistical
Classification of Diseases and Related Health Problems (ICD-11) accepted in Russia
does not recognize dyslexia. Another cause is a lack of organizational and metho-
dological ways to collect comprehensive information by federal statistical orga-
nisms. In general, according to national sources [4; 5], about 20-25% of pre-
schoolers suffer from speech disorders and from general speech underdevelop-
ment in particular. The draft of “The Strategy of Development of Education for
Children with Health Disabilities in the Russian Federation until 2030 (dated
April 16, 2019)" tells us that at the beginning of 2019, more than 1.15 million of
physically challenged children and more than 670,000 children with disabilities
live in Russia. According to the definition of the World Health Organization,
physically challenged children include children with visual, hearing and speech
problems, mental retardation, mental development disorder, autism spectrum dis-
orders (ASD), disorders of the musculoskeletal system, and emotional-volitional
defects, as well as complex developmental disorders. According to the Strategy,
negative trends in the educational system development for physically challenged
children should include an increase in the number of children with developmental
disorders and complex disorders, in the extent of functional disorders and chronic
diseases, and in the number of disorders with an unclear etiology. This requires
early complex diagnosis, which would allow for identification of speech disorders
in the initial stages and prevent their development in later adulthood.

Several years ago, the Department of Fundamental and Applied Linguistics
of the Humanitarian Institute of the Novosibirsk State University initiated an in-
terdisciplinary project that integrates fundamental and applied research in applied
linguistics, computer linguistics, psycholinguistics, speech therapy and cognitive
psychology. The practical result of this project was the creation of software tools
for the diagnosis and development of speech disorders in children with special
health abilities. To date, we have developed and tested three programs for the lan-
guage therapy practice:

— LogoBall, diagnostic program;

— Logokvest, a game-based diagnostic tool,

— PiktObschenie (the Russian for ‘communicate through pictures’), a mobile
application for the development of coherent speech and alternative communication.

Parts of this paper appeared in the proceedings of SocInfo’18 Conference [6].
This extended version includes new results, not mentioned in our previous publi-
cation as well as discussion of practical issues of tool evaluation.

' The Strategy of Development of Education for Children with Health Disabilities
in the Russian Federation until 2030. Moscow: Moscow International Education Salon; 2019.
(In Russ.) Available from: http://souz-defectology.ru/wp-content/uploads/2019/07/STRATEGIY a-
RAZVITIYa-OBRAZOVANIYa-detej-s-ogranichennymi-vozmozhnostyami-zdorovya-i-detej-s-
invalidnostju-v-Rossijskoj-Federaciina-period-do-2030-goda.pdf (accessed: 25.12.2021).
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Methodology. The complexity of disorders observed in recent years, and
the increasing number of children in pre-school and school who need speech the-
rapy create such conditions for the speech therapist so that he or she must work
quickly. As a result, a modern speech therapist needs mobile facilities that can
both make his/her work with prescribed protocols easier and perform high-quality
professional diagnostics. This is the reason why mobile applications based on vari-
ous platforms are so important in speech therapy practice. Their portability, addi-
tional visual and auditory stimuli have become key parameters for fast and high-
quality diagnostic and special educational work.

When comparing the traditional “paper” approach to the modern mobile-
based one, Robles-Bykbaev et al. [7; 8] confirmed that the traditional approach
has significant shortcomings: a small number of therapists, a large number of
children for whom testing is necessary, in addition to planning, a large amount of
preparatory work, processing of the results, monitoring, inter alia. Nevertheless,
in language therapy practices, paper carriers are still widely used, both in Russia
and abroad. One disadvantage is that they are voluminous and take up much of
a therapist’s office space. An experimental evaluation of mobile applications’ ef-
fect on children with specific language impairments (32 and 26 children respec-
tively) has found that the amount of time needed to achieve an appropriate level of
the language development is substantially reduced, compared to the traditional ap-
proach. The difficulties in using paper methods are evident in the time-consuming
diagnostics of language development:

— the diagnostic material is selected manually by examining several collec-
tions of illustrations;

— the results are recorded in a special form;

— the results are then transferred into electronic tables for processing;

— decisions are subsequently made and recommendations given.

The personal experience of one of the authors reveals that the traditional
“paper” method for testing a group of 20-25 preschool children requires up to
three weeks to accomplish. Hence, there are at least three reasons to involve mo-
dern information technologies:

— the diagnostics methods should be applicable on a mass scale;

— they should be attractive and non-disturbing for a child;

— they should be easily reconfigurable and tunable.

Using mobile applications is also highly beneficial for therapists. First,
it cuts the amount of time required for preparatory procedures, as well as the time
needed for processing all of the data received during a child’s diagnostics. In Rus-
sia, therapists spend one-third of their working time preparing and processing pa-
per carriers. Thus, if they spend less time on these tasks, they can devote more
time to face-to-face communication with children. Secondly, the therapy process
becomes universal: the electronic form allows a specialist to work with a child at
any convenient location. Thirdly, the work of the speech therapist is automated:
the program records the intermediate and final results, visualizes the results in
the form of tables and graphs, and saves them.

Children with developmental challenges, including language disorders, re-
quire a special learning environment that should meet educational needs and create
comfortable conditions for development. For modern children, mobile applica-
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tions are a natural part of their daily lives. Thus, the use of mobile applications
can make receiving help more interesting, more comfortable and more productive.
Preparing for the implementation of mobile applications, the authors used an eye-
tracking technique to compare the effectiveness of diagnostics when using paper
carriers and when using a portable device. Although the authors cannot insist on
the completeness of this study, it nevertheless demonstrated that the electronic
approach aided the child in focusing on the test for a longer period of time than
did the paper approach.

Among the substantial number of children’s applications (entertainment,
gaming, regulating activities, developing) there are various training programs that
allow children to navigate a studied topic independently, or in tandem with an adult.
Using these programs, children can be in charge of their own educational trajecto-
ry and the application will monitor its own effectiveness in the training process.
In addition, mobile applications help to maintain children’s attention on the thera-
peutic process and motivate young patients for active participation.

Moreover, software tools reduce the cost of therapy, making it more afford-
able. For example, the price of printed sets of testing and training papers can be as
high as several hundred dollars in the US market. In contrast with the printed ver-
sion, software errors can easily be corrected and therapeutic methods can be up-
dated intermittently.

The current trend in the development of universal design [9] involves
the creation of products and objects that can be used by all people without special
adaptation or design. The fundamental principles of universal design are:

1) equality and flexibility in use;

2) simple and intuitive design;

3) easily perceived information.

The principles are equally implemented for both adults and children as well
as for persons with and without disabilities. Modern products of such design are
created specifically as universal. Another popular trend with which the develop-
ment of technical equipment for persons with disabilities began was the adapta-
tion of products that people corresponding to the conditional standard use for
the needs and goals of disabled people.

When identifying the potential of a mobile application for working with both
“non-speaking” children and children corresponding to the conditional standard,
we relied on the experience of creating and using alternative communication tools
and their potential for the universal design of modern speech therapy. Let us brief-
ly analyze modern alternative communication applications.

Rodriguez and Cumming [10] studied the influence of the Language Builder
application, designed specifically for children with speech disorders, on their lan-
guage skills (i.e., how receptive (passive) vocabulary, expressive vocabulary and
the skill to formulate sentences have changed after using this application). In the
experiment took part 31 pupils from the first to third grade with identified speech
disorders. Each of the participants had to use the Language Builder application
for 30 minutes a day. Children were divided into control and experimental groups
for the 8-weeks experiment. The data showed that children in the speech therapy
group made much more progress in forming syntactic structures compared to
the control group. In addition, the author did not reveal significant differences be-
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tween the two groups in expressive and receptive vocabulary. The authors conclu-
ded that using the Language Builder application can increase the skills of forming
sentences in children with language delays.

Kultsova and Matyushechkin [11] described the development of the Travel
and Communication Assistant auxiliary mobile application supporting the independ-
ent movement and communication of people with cognitive disorders. The authors
claim that the application allows the supervisor to track the movement of the ward
along a given route, as well as to communicate using text, voice and messages
from pictograms. The team also noted that a special Russian-language extension
of the Text2Picto web service was implemented to translate Russian text messag-
es into pictograms [12].

Lee et al. [13] presented the application PuzzleWalk. Adults with ASD
are less physically active than adults without such a diagnosis. After analyzing
the situation, the authors concluded that smartphone applications with augmented
reality can be an effective solution to this problem. In this application, according
to the authors, the user can mark his location and frequently visited places on
the map and, most importantly, the user can mark his responsibilities in these
places and make notes. Such visualization will help people with ASD to structure
their thoughts and increase their physical activity.

Barman and Deb [14] explain that the main idea of this application is to
provide a platform for people with autism and aphasia, allowing them to under-
stand and formulate sentences, which cause difficulties due to certain damaged
areas of the brain. The authors believe that the mobile application, which works
as a device for formulating sentences, will help to overcome these difficulties.

Mooney et al. [15] found that complementary and alternative communica-
tion strategies developed for people with chronic aphasia contribute to generative
language skills. The authors argue that it is necessary to find a strategy for com-
plementary and alternative communication for people experiencing primary progres-
sive aphasia (PPA) and neurodegenerative dementia (ND). According to the authors,
an experiment was conducted in which alternative procedures were used to com-
pare the vocabulary used for retelling in three conditions: lack of technical sup-
port, use of photos only and the CoChat application with photos and shortcuts.
This study allows concluding that CoChat proposed by the authors provides
the necessary support during natural conversations on personal topics for people
with PPA. The authors also say that a graphical interface and visualization of
words in applications increases the efficiency of the latter.

Cheng et al. [16] argued that facial expression awareness is one of the main
tools for building social relationships, and recognition of emotion is one of
the most crucial problems for people with autism spectrum disorders (ASD).
The authors note that mobile learning creates the earning environment that will
help adapt people with ASD to recognize other people’s emotions. In this study,
the three-dimensional complex facial recognition system (3CFER) has an important
place. It was used when working with children who had ASD. With this program,
children were shown the simulated faces of people with different emotions.
The results demonstrated that the participants in the experiment showed a signifi-
cant improvement in their understanding of emotions after conducting it several
times. The authors note that surprise and shyness were easily identified by almost
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all participants. The article ends with the conclusion that the mobile training sys-
tem is promising.

Askari et al. [17] presented studies on the ability of children with autism to
recognize facial expressions using the humanoid robot Ryan. Six children with
ASD and six typical children took part in the experiment: Ryan showed them six
core emotions (i.e. anger, disgust, fear, happiness, sadness and surprise) with dif-
ferent levels of intensity. According to the authors, the participants were asked to
identify the emotions depicted by Ryan. The results of the study show that there
are no general violations in the ability to recognize expressions in the ASD group
compared to the control group; however, as noted by the authors, both groups
showed flaws in revealing disgust and fear. Increased intensity of Ryan’s facial
expressions significantly improved the accuracy of facial recognition. This study
proves that both groups were able to recognize the emotions demonstrated by
Ryan with high average accuracy. It means that children with ASD can perceive
emotions expressed by other people.

Whilst the educational programs are quite diverse, the diagnostic programs
are not many. For example, the program Speech Doctor (developed by 1SpecialPlace?)
seems to be interesting. This application allows parents to test the child’s level
of language development. The diagnosis is carried out by answering questions;
the answer options are yes/no. After the program has received all the answers,
they are sent to speech therapists for analysis. After this, a letter with the results of
the diagnostics is sent to the parents’ mail. We did not find among the Russian-
language applications those that would be directly intended for diagnosis,
with the exception of one “Speech Therapist.”” It proposes to conduct rapid testing
on its own and to identify problems in the pronunciation of sounds in the child.
The results offer a set of articulation exercises with their descriptions, aimed at
correcting the identified problem. Testing is an assessment of a child’s sound by
the “right/wrong” criterion. Unfortunately, “Speech” has a very narrow scope and
users note its unclear interface.

Lorusso et al. [18] have stated that, at the moment, software tools for aiding
in language disorder therapy are not well characterized with regard to therapeutic
effectiveness. In addition, there is scarce information about the clinical testing of
such solutions, which makes it difficult to assess their effectiveness.

Results and discussion. LogoBall. This diagnostic program was designed
to automate the process of detecting a child’s speech pathology: create tables and
graphs, compare the results of diagnostics at different stages of training, and save
the list of errors made by the child during the diagnosis. It is beginning to be in-
troduced into logopedic practices.

The application for diagnosing children’s speech has a diagnostic structure,
according to Nishchevaya [19], that consists of 9 series and 33 groups. Each diag-
nostic criterion is subdivided according to the age gradation (4, 5, and 6 years).
The diagnostic series are as follows:

2 1SpecialPlace. Speech Doctor. 2014. Available from: https:/1specialplace.com/app-
store/speech-doctor/ (accessed: 25.12.2021).

3 Logoped. 2017. Available from:
https://play.google.com/store/apps/details?id=com.moslogoped.logoped (accessed: 25.12.2021).
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1) sound-syllabic structure of the word;

2) phonemic perception;

3) phonemic analysis and synthesis (an example Figure 1);

4) understanding of speech;

5) understanding of word combinations and simple sentences;

6) lexical and grammatical structure of the child's speech;

7) inflection;

8) word formation;

9) coherent speech.

Thus, it is further necessary to examine the application from two perspec-
tives: that of the speech therapist and that of the child. The directly stimulated dia-
gnostic material is divided into two types: with and without illustrative support.
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Figure 1. Series for sounds and phonematics

If the task on the screen does not provide illustrative support, the child can
only see buttons with words, phrases or sentences, with which he/she must per-
form the task. If the child’s answer is wrong, then the app saves information about
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the mistake. Recording the child’s errors is integral for further constructing the in-
dividual trajectory of the developmental work for each child by the speech thera-
pist. If the task on the screen does provide illustrative support, then the child must
perform the tasks specified by the illustrations. The child’s errors are also recorded
for these tasks. On the right side of the screen, there are buttons numbered from 0
to 3, which represent an evaluation of the child’s performance. The specialist can
move to the next task but it is not possible to go back. However, there is no time
limit to perform a task.

The principal functionality of LogoBall is to record and synchronize the scores
set by the language therapist for each task; record the errors made by a child when
pressing the incorrect button that corresponds to the incorrect word; provide a simple
interface to make the application easy to use; implement an illustrative series to
help children concentrate.

A session consists of a series of tasks. For example, one task tests the ability
of a child to match adjectives with nouns in the singular (e.g. a green bucket, a red
flag, a blue pencil, etc.). The therapist shows a picture on the screen and asks ques-
tions so that the child can demonstrate his ability to match the adjectives with
the nouns: “What color is the bucket? Which bucket will we take to fetch water?
Which bucket can we fill with water? To which bucket can we attach a rope?”, etc.

After the child has completed a task, the therapist assigns a corresponding
score according to the rating system to which he adheres. We recommend using
the following system, although we do not insist upon it:

— 0 means that the child has absolutely failed the job;

— 1 means that the child has performed less than 30% of the task;

— 2 means that the task has been partially performed correctly (no more than
70%);

— 3 means the task has been performed completely, or almost completely.

We deliberately do not prescribe clear criteria for scoring, because in Rus-
sian language therapy there are controversial ways of evaluating the results. Thus,
the program is purposefully flexible to allow the specialist to choose the criteria
independently.

To receive feedback on the quality of the developed application, 22 experts,
teachers, and language therapists were questioned. We developed a questionnaire,
which includes nine evaluation criteria. All of the questions aim at identifying is-
sues with the program. In order to improve the functionality of the application,
each criterion is assessed on a five-point scale, where 1 is very poor, 2 is poor, 3 is
satisfactory, 4 is good, and 5 is excellent. The open questions asked encouraged
respondents to express their desires for the application and specify its shortcomings.
Based on the results of the questionnaire, we calculated the results (average score
for each criterion of the questionnaire).

The most successful aspect of the application is its stability, with a rating of
4.93. The second best was the speed of the application, at 4.86. Subsequently,
how well the diagnostic material corresponds to the original received a rating of 4.71.
The average scores obtained for the rest of the criteria are as follows: application
design — 4; navigation — 4.23; color solution — 4.05; correspondence between illustra-
tions and tasks — 4.1; and application functionality — 4.47. The criterion with the lowest
score is the quality of visualization, which received an average score of 3.84.
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Taking into account the results of the experts’ evaluation, the following
conclusions are drawn with regard to improvements that need to be made to the
application LogoBall. The first improvement relates to the illustrative series. Illus-
trations are perceived by the children better if they are decorated in the same style
and presented against a white background, without any additional background
(context). Second, it is reasonable to place no more than three or four pictures on
one slide. This allows the therapist to improve the child’s concentration on a spe-
cific task. Third, to work with preschool-age children, it is necessary to include
“step back” and “pause” handles because such young children are unable to con-
centrate on any task for more than 20 minutes and therefore, speech therapists and
teachers must conduct diagnostics in two or even three stages. Fourth, the pro-
gram should contain extensive instructions and explanations for each diagnostic
task so that it can be used by anyone, and not just specialists can use it.

We believe that the following suggestions will greatly improve the application.
To facilitate the child’s perception of the interface, we should continue improving
the illustrative application series. This is a challenging task, which involves an exa-
mination of complex cognitive problems relating to human-computer interactions.
Moreover, tasks should be arranged with respect to their complexity level to allow
the therapist to distinguish among children with different levels of language deve-
lopment and thus, differentiate their tasks. Finally, adding several game elements
may increase a child’s motivation to undergo diagnostics.

Logokvest. At the moment, there is a wide spread of speech disorders asso-
ciated with problems in a particular language area. They are most effectively re-
solved at preschool age; however, to correct them, it is necessary to determine
exact diagnoses. Various logopedic diagnostics can be carried out in specialized
kindergartens and centers. The vast majority of them are questionnaires with tasks
involving various areas of the language, such as phonetics, morphology, and psycho-
linguistic processes of perception and speech formation.

Such diagnostics due to the children’s specificity can take several days. This
not only slows down the examination process but can also lead to an incorrect dia-
gnosis since a child’s well-being and mood may bias exam results. This form of
diagnostics quickly causes a loss of interest and a decrease in concentration of
attention. In addition, it was noted that logopedic diagnostics techniques weakly
interacts with modern linguistic investigations which describe the language as
a system and individual elements of this system with their features and parameters
important in the process of communication. This phenomenon may cast doubt on
the rigorous validity of diagnostic methods.

Our diagnostic experience has shown that there is an urgent need to solve
these problems. One of the simplest and universal solutions is the creation of
a mobile application. We attempted to create a theoretically justified diagnostic
tool in a form that is fascinating for preschool children, taking into account their
mental, age characteristics and specifics of speech development.

This application Logokvest implements game-based diagnostics to test a child’s
level of lexical and grammatical proficiency. It is a set of mini-games grouped
into five thematic complexes depending on the game story. The results can be
recorded in the program memory.
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When the application is launched, the user opens the main menu with two
buttons: “Play” and “Children” (Figure 2). To start the game, the first button is
pressed, to access the data about the children who have been screened and their re-
sults — the second. Before the game starts, a window with back and add buttons
is displayed. When you click, the second form of registration of the child with
the fields “Family, child’s name,” “Age of the child,” “Name or group number”
comes out. Underneath the fields are the Back and Add buttons. After pressing
the second one, a line with the child’s data appears in the window. In the absence of
data in the Age and Group Fields, the default values are “7 Years” and “Rainbow
Unicorns” respectively. The unfilled field of surname and name remains empty.
There is an opportunity to enter both the name and surname together, and one thing.

i

Figure 3. An example of a Logkvest task window

During the game, the child should distribute images of items on the shelves
of cabinets with the names of thematic groups of words in which they are included
(Figure 3). Each correct ratio adds one point. In the event of an error, the image
remains on the shelves of the wrong cabinet. Regardless of the number of points
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scored, the child continues to play. The levels differ from the thematic groups
of words to the principle of the frequency of use of the objects they designate in
the task introduction. everyday life. Thirteen images are provided to the child to
relate, so he has the right to make three mistakes. Depending on the number of
points scored at all levels of the game, the preliminary level of specific language
impairment is determined: less than ten — the first, from ten to twenty — the se-
cond, from twenty-one to twenty-ten — the third, thirty — the absence of language
impairment. The program also allows you to re-pass the game for re-examination.
To do this, just click 7...

In the first complex, the child is invited to select items belonging to a certain
group from presented shelves and collect whole things from pieces, thus allowing
them to improve the lexical level of their language. The second complex is a jour-
ney through a zoo, during which the child must identify the sounds produced by
the animals, give the correct names of the offspring of various animals and match
the animals and parts of their bodies, composing the forms of possessive adjec-
tives. The third complex encourages the child to assume the identity of an artist.
Here, the lexical and grammatical aspects of speech are tested. The child is asked
to assemble a palette of certain colors, draw geometric figures and paint objects;
all of which is accomplished by composing a word combination in the correct
form. In the fourth complex, the child is tasked with “creating” several items from
one, dividing them into groups of two and five, and verifying the presence or ab-
sence of certain objects; this tests the child’s knowledge of plural forms, and de-
termines whether she/he can use numerals with them, etc. The fifth complex, which
is set in the wilderness, tests the child’s ability to form prepositional-case con-
structions with prepositions and create verbs of the perfective aspect.

For each correctly classified object, the child receives one point; errors do not
affect the diagnosis, which helps reduce the level of stress. Each mini-game has
four levels. The number of points received for each mini-game and each complex is
entered into a table, after which the total number of points is counted. The more
points a child gets, the less serious is his or her language development problem. The il-
lustrative material is created in a uniform style to ensure that the external compo-
nent of the program appears attractive, and that the game process is fascinating.

When selecting the “Children” button in the main menu, the speech thera-
pist gets the opportunity to view the list of all past games, as well as add the child
at the touch of the “Add Child” button. It is not possible to remove a child from
the list. After analyzing the analogues and the object of the diagnostics, getting
the illustrations created specifically for the program and creating the application
code, the goal was achieved. The result was one of the mini-games of the game
mobile diagnostics of the lexicon-gram level Logoquest in children of primary
school age with language impairment. It has a bright, aesthetically pleasing inter-
face and the ability to count points. The ease of working with the application al-
lows you to use it not only speech therapists, but also parents. At the moment,
the program is being tested.

PiktObschenie. This mobile application was designed to improve children’s
coherent speech and alternative communication. This application allows an indi-
vidual to communicate using the language of the icons and their color scheme.
The same pictogram can denote an action (if it is red), an object (if it is blue),

PA3PABOTKA YUEBHBIX ITPOT'PAMM U1 3JIEKTPOHHBIX PECYPCOB 81



Mozheikina L.B., Emelyanov P.G. RUDN Journal of Informatization in Education. 2022;19(2):69-89

or a sign (if it is green). Examples are homonyms like to smile and a smile.
The color black is used for service words. Color indication helps to construct
phrases more correctly. Children can make both simple and complex sentences by
placing the pictograms in a certain order, which is the most important stage of
learning cohesion (Figure 4).

The application was developed for pictogram-based communication, which
is an interactive version of the learning exercises from speech therapy workbooks.
Our experience demonstrates that pictograms enable speech-impaired and/or non-

MwkrOuenne speaking children to satisfy their
e oviect i el  need to communicate. Actions

A : The program consists of

. d two modules: a trainer and a com-

municator. Before undertaking

ol software implementation, onto-

logical modelling was accom-
plished.

- The training module ser-
junction %l A ves to familiarize the child with
' - a symbol-meaning relationship;
the module trains the child to
associate the images of objects
with their functions, and teach-
es the principles of the logical
construction of a phrase by en-
couraging the child to choose
the right symbols.

The communicator module
is an alternative means of com-

8 @ 'S PY : munication and a tool for the
K , <D
1 qul ;i l‘// l-l | development of coherent speech.

The main sections of this module
are as follows:

Figure 4. An example of the PiktObschenie session: Specials: the section is de-
the composed sentence is “l like to draw with a pencil on the table” signed so that at one touch of
a button the child can quickly report a situation that requires immediate resolution
(for example, “I have a headache”, “I want to go to the toilet”).

I want: the section enables a child to ask quickly for a certain thing, simply
by clicking on the object icon. It consists of a limited number of pictographs most
needed by the child.

Phrases: in this section, the child can put pictograms together to make phrases.

The users tested the developed application to assess its perception. We re-
gistered a developer account on GooglePlay, where the mobile application was
hosted. Subsequently, a test group of 50 people — specifically, parents of children
with speech disorders — was recruited. A questionnaire was compiled to assess
the level of the children’s familiarization with the language of pictograms, effec-
tiveness of the mobile application as a means of alternative communication, and
its influence on the development of coherent speech. The parents’ responses indi-
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cate that, in general, the idea of such an application is interesting and in high de-
mand, but there are also some issues; for example, the quality of the pictures.
The application is currently being improved and refined to address these issues.

30

25 -

20 -

15 -

10 A
5

Number of errors in tests

0 -
1 2 3 4 5 6 7 8 9 10 11

Test numbers in the app
B Before training B After training

Figure 5. Number of errors in the tests occurring at the beginning and at the end

Of the 50 people who enrolled, only 40 passed the test; several refused, either
for no apparent reason or under the pretext that, for example, the children would find
the application boring. Judging by the feedback and the results, the icons initially
seemed somewhat scaring, but after a short interaction with the training module,
the users’ attitudes changed. It should be mentioned that in contrast with the initial test-
ing where average number of errors (their range is from 8 to 26) was 18 per test after
training average number (their range is from 1 to 9) of errors was 5 per test (Figure 5).

Overall, the application demonstrates significant potential for speech deve-
lopment, in particular, for the development of coherent speech. Currently, we are
working on improving the following areas:

— the quality of the graphics of the pictogram base: creating animated picto-
grams (instead of using the originals [20]);

— the communicator module: in particular, adding assignments directly aimed
at developing the coherence of speech as a key parameter of speech development;

— application testing: to not only include children who are on the autistic
spectrum, but also children who suffer from various manifestations of language
underdevelopment.

The current trend in the development of universal design involves the crea-
tion of products and objects that can be used by all people without special adapta-
tion or design. PiktObschenie was developed in 2016-2017 for a tablet PC (An-
droid OS) for communication based on pictograms, which is an interactive version
of speech therapy workbooks by L.B. Baryaeva. Using the application, we assumed
that it has a number of possibilities for alternative communication, in particular
for children with ASD. Let us clarify what we mean by “alternative communica-
tion.” All communication systems that are not related to voice are called alterna-
tive systems. They can completely replace speech or become an addition to it.
They can be a complete alternative in the absence of spoken language: in this case,
communication involves the mastery of a completely different communicative
system, where nonverbal communicative means are especially important: photo-
graphs, drawings, and so on. In the case of PiktObschenie, these are pictograms.
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Even without a detailed study of the methodology used in the applications,
it can be revealed that all of them have the potential to be used for educational
purposes for “speaking” children and adolescents with minor speech disorders
or for those who want to deeply engage in speech development. Let us analyze
the capabilities of PiktObschenie. It consists of three modules described below.

Acquaintance with Pictograms. The module aims at making the child fami-
liar with the pictograms and clarifying that he or she understands them and can
somehow identify them.

In the “Acquaintance with Pictograms” module, it is necessary to show the
pictograms to the child, ask him to identify them (Figure 6). Then the child should
match some separate pictograms with the picture, which presents to some extent
a realistic image of the object, feature or action of interest (for example, a house
or a shower as an object; sweeping or grunting as an action of the object; fat or old
as a feature of the object). As has been mentioned above, a certain color is assigned
to each category of pictograms, and a child must be warned about this in advance.

This module presents six of eight topics. The child will have to get acquainted
with the following pictograms: ‘I,” ‘Family,” ‘Home,” ‘Toys,” ‘School,” ‘Animals.’
For each topic, there are almost similar exercises in six proposed topics:

1) “select the picture:” object, action or feature;

2) “show what an adult will call:” an object, action or feature;

3) “find the same pictures” among the pictures with an object, action or feature;

4) “find the same picture:” object, action or feature.

Show the picture

Figure 6. An exercise from the “Acquaintance Figure 7. An exercise from the “Objects.
with Pictograms” module Actions. Features” module

Show:
I love a teddy-bear
| play toy blocks

Show the toy

Figure 8. An exercise from the “Objects. Figure 9. An exercise
Actions. Features” module from the “Objects. Actions. Features” module
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Objects, actions, features. The purpose of this module is to familiarize with a
number of new pictograms that were not presented in the “Acquaintance with Picto-
grams” module, as well as strengthen the received knowledge about pictograms and do
additional exercises (at the adult’s discretion or if the child still has difficulties with
identifying some of the pictograms) devoted to the same six topics that are proposed in
the module “Acquaintance with Pictograms:” ‘I,” ‘Family,” ‘Home,” ‘Toys,” ‘School,’
‘Animals.” The following types of exercises are presented here (Figures 7-9):

1) “show what I’m talking about:” the child chooses from a pair of senten-
ces made up of pictograms what the adult said;

2) “show the picture:” similar to the first exercise in the “Acquaintance with
Pictograms” module.

Communication. This module focuses on communication with the help of
pictograms and the development of coherent speech. It includes the ‘Phrases’ sec-
tion, which implements the compilation of phrases and small texts based on picto-
grams. In fact, this section is similar to typing of an alphabetic text. It is intended
for communication with the help of pictograms, and it can also be used as a tool
for the development of coherent speech, using the corresponding exercises.
The module presents six topics: ‘I, ‘Family,” ‘Home,” ‘Toys,” ‘School,” ‘Ani-
mals,” ‘Nature,” ‘Plants’ (Figures 10-11).

The stages of teaching a child to work with pictograms in a series of work-
books and a mobile application are almost identical:

— the child gets acquainted with the sign-symbol (pictogram) and the super-
visor clarifies whether the child understands what this or that pictogram means;

— the child establishes the connection between images of objects and their
functions; then he or she sequentially logically formulates the sentence by inde-
pendently choosing desired symbols.

The first testing of the application (2015) (carried out by parents of non-speaking
children with ASD) revealed significant shortcomings, one of which was the lack of
guidelines on the application. In this connection, serious work was required to identi-
fy the app’s developing potential for children with speech disorders and create speech
therapy recommendations for using the application in specific language classes.

Preposition Object Feature Actions

IIHWIIKIII

Figure 10. Screenshot of the “Communication” module, topic “Toys”
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Figure 11. Screenshot of the “Communication” module, topic “Nature”

In 2019, we studied the possibilities of the application and revealed its po-
tential not only for alternative communication but also for speech development of
preschool children, both typical and those who are diagnosed with general speech
disorders.

To study the PiktObschenie’s possibilities, we worked with speech thera-
pists who have experience with children with various speech disorders and use
technical communication tools in their practice, in particular, computer speech
therapy programs and developing mobile applications. We developed a question-
naire for speech therapists and practitioners, which helped study expert data on
the developing potential of the application.

To evaluate PiktObschenie in practice, we selected the following criteria:

— the app usability for both adults and children, i.e. the interface, navigation
and the quality of the icons should be at the acceptable level,

— the ability to perform certain exercises aimed at developing coherent speech
in children, in particular, its leading components: expanding vocabulary and gram-
matically correct use of words in the sentence as well as coherent speech, i.e.
composing various stories with the help of pictograms;

— children’s interest in the application;

— the application motivates children to make contact with adults.

About the PiktObschenie mobile application 56 experts (speech therapists)
were questioned. The following positive features were mentioned in working with
children who suffer from general speech underdevelopment, using the PiktObshchenie
application:

— children were interested in the application (89% of the experts’ responses);

— many children were easily contacted because of interest (87%);

— children did the proposed exercises with no difficulty (mainly on the deve-
lopment of grammar and coherent speech) (71%).

Some problems relating to the app interface were detected and included in
development plans to fix.
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Based on the results of our work with speech therapists, we found that
PiktObschenie is most productive not for alternative communication of “non-
speaking” children (as previously thought), but for the development of coherent
speech of children with speech disorders as well as for typical children’s deve-
lopment.

Conclusion. To analyse the results of the development and implementation
of mobile applications we collaborated with speech therapists. Applications used
in children’s speech therapy are discussed at specialized workshops. Question-
naires for experts were created to discuss and evaluate the effectiveness of using
applications. The questionnaires have both open and closed questions, and have
tasks related to the ratings and scoring of a particular application’s function. Qua-
lity, functionality, stability, reliability and availability are evaluated separately.

Expert evaluation allows us to improve the applications. Our working hypo-
theses about the demand and necessity of mobile applications are confirmed by
real speech therapy practice. For further discussion, we raise the issue of creating
training and methodological complexes for working with mobile applications for
both speech therapists/professionals and parents of children with speech disorders,
including those with autism spectrum disorders. For example, we are developing
specific guidelines, lessons and exercises with which PiktObshchenie will become
a tool for specialists. In addition, we are working on the creation of a special text-
book for parents and mentors of children, who do not have special pedagogical or
speech therapy education about children with speech disorders. This textbook in-
cludes a number of recommendations and specific developing techniques. In ad-
dition, the text contains QR codes. By scanning these, users will be able to see
a record of the real lesson of a professional speech therapist with a child who is
using the technique described in the text. Thus, we will address the issue of pro-
longed assistance for those involved in various rehabilitation practices, using dia-
gnostic and developing mobile applications with children who suffer from speech
disorders. Finally, we believe that the technique used in the application can also
be adapted for use by adults who have speech problems caused by, for example,
accidents or insults.
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Abstract. Problem and goal. Application and integration of ICT-technologies into dif-
ferent human activities and fields of knowledge appeared to be rather fruitful and very promising
for further improvement of existing and development of new tools. In particular, it equipped
linguistics with very powerful and perspective innovative original tool — linguistic corpus, and
opens new horizons for teachers in dealing with actual learning and educational tasks and re-
sponds to the challenges of modern life. Two ICT-linguistic tools — situative vocabulary and
linguistic quasi-corpus were developed using the ideas of traditional topic vocabulary united
with modern telecommunicative tools as blogs and chats and linguistic corpus with specific
database and “human” concordance. Methodology. Potential of the tools for improvement of
communicative skills in foreign language as well as in mother tongue is analyzed thoroughly
and ways of their application are described. Results. Proper application of situative vocabulary
and linguistic corpus for educational purposes also helps to develop multiculturalism, foster
tolerance — both topics being very actual and even crucial under current circumstances and as
areas for different project activities. Conclusion. Combination of ICT and linguistics allows
developing modern and perspective tools shown to be effective for different learning situations.
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0OTKH HOBBIX HHCTPYMEHTOB. B 4acTHOCTH, JIMHI'BUCTHKA TTOYYHIJIa MOIIHBIA U IIEPCIIEKTHB-
HBIH OpUI'MHAJIbHBII HHHOBALMOHHBIA HHCTPYMEHT — JIMHIBUCTUYECKUM KOPILYC, OTKPBIBIIUI
HOBBIE TOPU30HTHI B 001aCTH 00pa30BaTENbHBIX M aKTYalbHBIX S3BIKOBBIX 3a/1a4 U OTBEYAIO-
LIMI BBI30BaM COBPEMEHHOH kU3HH. CoeluHsIsl UAEI0 TPAJULUOHHOIO TEMAaTHUECKOrO BOKA-
Oyssipa ¢ TAKUMU COBPEMEHHBIMHU TEJIEKOMMYHUKAI[IOHHBIMU MHCTPYMEHTaMHU, KaK OJIOTH U
9aThl, ¥ JUHTBUCTHYECKOTO KOPITyca CO CHEIMANTN3UPOBAHHBIMU 0a3aMM JaHHBIX U KOHKOp-
JAHCOM, OCYILECTBISIEMBIM YEIOBEKOM, Pa3pabOTaHbl JBa TMHIBUCTUYECKUX UHCTPYMEHTA —
CUTYaTUBHBIM BOKaOyJIsp U IMHTBUCTUYECKUI kBazukopnyc. Memodonozus. IlpousseneH
JETAIbHbIN aHAIU3 BO3MOXXHOCTEH ITHX HMHCTPYMEHTOB JUIsl Pa3BUTUS KOMMYHUKaTHUBHBIX
KOMITETeHIIMH KaK Ha HHOCTPAHHOM, TaK U Ha POJHOM SI3bIKE, TIOAPOOHO OIMMCAHBI METOMIBI UX
UCTIONB30BaHusl. Pesyrbmamul. Hagmnexalee UCIOIb30BaHUE CUTYaTHBHOTO BOKAaOYyIIsipa U JIMHT-
BUCTHYECKOTO KBA3HKOpITyca B 00Pa30BaTENIBHBIX IIENSX CIIOCOOCTBYET PAa3BUTHIO MYJIBTHKYIBTY-
panusMa ¥ BOCIMTaHHIO TOJIEPAaHTHOCTH, YTO aKTyallbHO HAa JAHHOM 3Talle; TAKKE BO3MOXKHO
UX IPUMEHEHUs NIPY Pa3IMuHbIX BUJAX MPOEKTHOH nesTenbHOCTH. 3akmouenue. CoeTMHEHUE
UH()OPMAIIMOHHBIX U TEICKOMMYHHUKAIIMOHHBIX TEXHOJIOTHH M JIMHTBUCTHKH TIO3BOJIIET CO-
3[aBaTh COBPEMEHHBIC W IEPCIIEKTHBHBIE MHCTPYMEHTHI, KOTOpbIE MOTYT 3((EKTUBHO HC-
MIOJTB30BATHCS JUTS PEIICHUS PAa3IMYHBIX 00PAa30BaTENBHBIX 331a4.

Knarwuesble cioBa: MKT-UHCTpYMEHTBI, CUTYaTUBHBIN BOKaOYJIsp, TMHIBUCTHUCCKUN
KBa3UKOPITYC, 00y4arouye 3a1aHus
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28 suBapsa 2022 .

Jas untupoBanusi: Lvova O.V. Application of situative vocabulary and linguistic quasi-
corpus for language acquisition // BectHuk Poccuiickoro yHuBepcuTeTa Ipy>kO0bl HapoaoB. Cepwsi:
Nudopmaruzanus obpazopanus. 2022. T. 19. Ne 2. C. 90-96. http://doi.org/10.22363/2312-
8631-2022-19-2-90-96

Problem and goal. Department of Informatization of Education of Moscow
City University celebrates its 15 anniversary this year. Mentioning this event is
not accidental. If the department had not been created, new linguistic and peda-
gogical tools mentioned below would not have appeared and successfully deve-
loped. In addition to ethnical heterogeneity of the world’s countries, mass interna-
tional migration in the context of globalization also contributes much to multicul-
tural and ethnical diversification of population of individual states making demo-
graphic situation more and more complicated. Local authorities and governments
are concerned about increasing “amount of conflicts because of religious, ethnic
and cultural reasons among different ethnic and cultural communities.” Besides
traditional dissention among small and leading groups immigrants nowadays face
new forms of racism promoted by political situation strongly.

Moreover, on one hand, values of education are mutually enriched due to
globalization, on the other hand, aggressive nationalism, separatism, xenophobia
are manifested by globalization also. Thus, we can observe contradictory influ-
ence of globalization on culture in multicultural communities and consequently on
education itself. All above said contributes to prominent increase in polyethnicity
and multiculturalism phenomena in the world and consequently their manifesta-
tion in educational processes [1]. The social, political, demographic, and cultural
transformation of multi-ethnic, multicultural states has made it necessary to find
adequate pedagogical models for solution in nation-states and post-colonial states
of different old and new to solve the problems excluding violence and taking into
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account aspirations of all ethnocultural groups composing the society. Thus, suc-
cessive educational processes (organization, implementation, result) can be con-
sidered as one of the tools to resolve the problem! [2].

Main components of pedagogy namely learning and education cannot exist
separately especially for subjects of the humanities cycle and in the context of
a variety of cultures. One should keep in mind that solving learning without thin-
king about the educational tasks does not mean that educational goals will not be
achieved but the result may be completely different from needed under given con-
ditions [3]. In “traditional” didactics the abovementioned aspects that have been
well studied and repeatedly discussed by scientific and pedagogical community.
Traditional courses with use of ICT tools integration into, or newly developed
innovative ICT-educational tools and technologies with “traditional” methods
bias, the educational component either overlooked or sometimes deliberately ig-
nored, being completely unacceptable. Thus, the question of setting task and
careful thinking-over solutions to educational tasks is quite acute under current
conditions.

To reveal the opportunities of application of innovative ICT linguistic
and educational tools, namely of situative vocabulary and linguistic quasi-corpus,
for foreign language textbooks is the study purpose. We want to show a wide
range of learning and educational goals that can be reached via the tools.

A term situational vocabulary stands for lexical constructions containing
an ICT tool for specific communicative situations (sometimes small excerpts from
the rules of behavior in the situations), as well as blogs, chats, forums, mailing
lists, etc. composing modern ICT tools. Making possible supplement of the rele-
vant material and discussion of various linguistic constructions or word meaning
application in different ways and for different situations.?

Moreover global computerization and development of computer support for
information technologies allowed to obtain an absolutely new, powerful and very
effective linguistic tool-linguistic corpora, which laid the foundations of a whole
area in linguistics — corpus linguistics. From the point of view of methodology
due to the concordance program allowing specific words and expressions location
identification in text arrays and use a problem-based approach to learning “Re-
search — Study — Use” linguistic corpora are to be widely used in developing and
promoting lexical and grammatical students skills. To be representative, i.e. indi-
cative in any field, a linguistic corpus is to contain more than a million of units.
However, quite often there is a need to study not the use of a single word
or phrase, but the whole text, for example, its structure or design methods.
It is clear that an array of a very large number of elements is not suitable in such
cases, since the analysis should be carried out not by a machine, but by a person.
For such cases, in the opinion of the authors, the innovative ICT tool proposed
by them — a linguistic quasi-corpus- is quite relevant.

Quasi-corpus is:

— a database whose elements are entire texts or specially selected passages
from texts;

! Roell K. The Visual learning style. ThoughtCo. 28 August 2020. Available from:
https://www.thoughtco.com/visual-learning-style-3212062 (accessed: 10.09.2021).

2 Kurt S. Problem-Based Learning (PBL). Educational Technology. 8 January 2020. Avail-
able from: https://educationaltechnology.net/problem-based-learning-pbl/ (accessed: 05.06.2021).
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— a set of text data from a particular language in written form, which is small
in size, since it can only be analyzed by a user (i.e., a person, not a machine);

— a set of natural written texts in any language that is stored in electronic
form and allows its use, completion, correction, discussion through telecommuni-
cations and computerized search.

Very often people in need to fill in/write a document but not knowing how
to do it search in the internet for 2 or more variants, look it through, compare
and make a necessary compilation i.e. work with linguistic quasi-corpus. Samples
for business letters, complaints, invitations, writing essays, annotations, etc.,
demonstrated on various websites also can be considered as quasi-corpus for
a given situation. It shows that prototype of linguistic quasi-corpus in a free form
has been existed for a long time. Novoresume — a free resume builder [4] can be
mentioned as an example.

Methodology. Application of of situative vocabulary and linguistic quasi-
corpus by the author and their potential in relevance to the aims of learning and
educational tasks for different cases are demonstrated and analyzed.

Results and discussion. It is obvious that improvement of professional and
multicultural environment language competence demands consideration of corre-
lated with different situations and different languages for different cultural envi-
ronments speech model needs a methodical system for developing speech compe-
tence, the idea of which is being worked out by the authors.

The first step in development of the system was suggestion that one can use
thematic vocabularies (glossaries) including terms and lexicological units com-
mon to different disciplines. Group e-mail can serve an example of a network re-
source available for corrections and comments to all members of the group (lear-
ners as well as teachers) can contain the glossaries. When developing the thematic
vocabularies it resulted in of situative vocabulary (vocabulary for the situation).
For example, “a table demonstrating what lexic-grammatical structures match
which motives of speech activity” and many others [5] at first can serve as a good
supplement for students of non-humanitarian specialization to communicate,
then it can be extended (by students or teacher), unified if necessary and used to
perform a variety of educational or learning tasks.

Use of of situative vocabulary are augmented by new opportunities due to cur-
rent development of information and communication adds for. First of all, elaboration
of of situative vocabulary (for foreign language) nevertheless improves and broadens
own vocabulary of the learner in native language. Ways and situations of application
of various linguistic constructions can be thoroughly discussed by learners via diffe-
rent associated chat rooms, blogs, forums, etc., thus they not only improve under-
standing of one or other lexicological unit but develop communicative skills as well.

When somebody wants to share experience gained or the aroused problem
to be solved by others, to find out ways being encouraged they can initiate discus-
sion not only as necessity to fulfill learning/educational task but free due to vari-
ous circumstances they were involved in obviously increasing interest and motiva-
tion [6]. Another wide and fruitful area of of situative vocabulary application is
project activities of learners.> They can extend or updated and unify, develop new
of situative vocabulary, illustrate them, make small videos, etc.*

3 Careerblog. Available from: https:/novoresume.com/career-blog (accessed: 01.10.2021).
4 Uplifting Motivation Article Collection. Available from: https:/www.motivation-for-
dreamers.com/motivation-article.html (accessed: 05.10.2021).
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Language and behavior mistakes are often associated with cultural differen-
ces consequently education under multicultural conditions improves language skills
and also helps learners to behave correspondingly. Unsurprisingly, next came of
situative vocabulary compilation for abovementioned linguistic-cultural situa-
tions. On one hand for cultural differences not understanding and knowing proper
samples or modes learners communicate in definite situations using noncorre-
sponding expressions which on the other hand can be perceived by interlocutors
as rude hurtful communication mode resulting in failure of communication unfor-
tunately. Compilation of situative vocabulary for a definite situation is to serve
as a solution for the situation. In this case questioning focus groups for which
the tool is compiled should be considered as the first step. A questionnaire can be
used to draw attention to reflection of the situation peculiarities in the focus group
culture of. It should for sure contain questions revealing the situation as complete-
ly as possible. Development of proper questionnaire and a crucial role thereby has
a teacher or another expert also plays a great role in solving the problem.

Establishing relevant links and then selection of necessary expressions can
be performed via comparison of the questionnaire cultural and linguistic situation
information. Learners can use simply the resulting of situative vocabulary distri-
buted among them or a teacher can use it as described above for educational pur-
poses. Paying a visit to somebody of local residents people just come to the coun-
try especially from Asia or similar culture countries are often confused starting
conversations. Thus, often resulting in the situation visitors being considered
as rough intolerant persons and preventing not only making friends but even
terminates communication. A questionnaire presented below in Table can serve
an example of the first step on the way of solution to the problem.

What people say starting a visit

Situations presented
in the questionnaire

Greeting formal/informal
Introduction of new comers
formal/informal
Introduction of hosts
formal/informal

Other obligatory phrases
formal/informal

For your country/culture For the host country/culture

Encouraging learners to offer matter for discussion and questions of interest
one can get a large variety of situations covered. Some columns of the question-
naire will be filled easily without discussion, the other via hot discussion the
teacher moderating it (focusing on relevant information/expressions) and helping
to communicate (giving lexica to be polite and convincing) as well. Nevertheless,
the more learners do themselves the better. The work should motivate and assist
learners to gain information “about the host country/culture” on the one hand and
make it possible to them presenting native country/culture, on the other hand.

Classmates inclusion in work with the of situative vocabulary [7] can be
considered as further step in developing multiculturalism. Influence on learners
emotivity in the telecommunicative media via of situative vocabulary and linguis-
tic quasi-corpus in order to develop tolerance gives us another scope for applica-
tion of the abovementioned tools [8].
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The approach is based on research of V.I. Shakhovsky [9] and criteria of
tolerant and intolerant behavior designed by G.U. Soldatova [10].

The laws of neurolinguistics say that positive or negative environment as
well as proper attitude towards different events and phenomena can be fostered
via vocabulary of individual i.e. the abovementioned tools are very helpful for the
case. Especially it is important for groups/net communities of young people [11].

Situative vocabulary and linguistic quasi-corpus can also be used for some
special goals in continuous education. It is obvious that language (mostly English)
is one of the crucial points in the field. Learners in continuous education need
specilized resources in English (another language in interest) for adequate trans-
lating, acquiring, mastering, brushing up foreign language. Also by means of
the tools strengthening in competitive global education market positions as well as
increase in the attractiveness of national educational institutions abroad and pro-
motion of their efficiency as exporters of education can be reached.

Moreover detailed comparison of certain native language speech situation
samples and modes with farther compilation of vocabulary in foreign language
promotes development of learners communicative skills in mother tongue. Prece-
ding or following work of that type revealed of situative vocabulary and linguis-
tic quasi-corpus application methods effectiveness in a wide range of areas.
Also should be mentioned motivating factor of interaction in ICT media familiar
to learners that increases the intensity of the activities and promote their effective-
ness [11].

However, studies of new opportunities offered by the abovementioned tools
are currently at the process. Authors prognosticate wide dissemination to the per-
spective and highly demanded area of research and practical activities in the near-
est future.

Conclusion. Relatively high application effectiveness for the tools for wide
range of learning and educational tasks is already demonstrated. Furthermore, sig-
nificant improvement can be reached in future while realizing great potential of
abovementioned ICT-tools application. However, further theoretical and practical
investigations are in demand being of international scale mostly.
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International Bilingual Kindergarten “AltAstra,” Moscow, Russian Federation
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Abstract. Problem and goal. The problem of implementation and realization of inter-
disciplinary approach in the learning process at schools is demonstrated. The goal of this re-
search is to create professional development e-course for teachers, which can include practical
approaches to integrate interdisciplinarity and to develop multimodality through the application
of online services. Methodology. The practical research is carried out based on organizing an ex-
perimental (93 people) and control (71 people) groups of students in different ages (4—8th grades)
and disciplines. The students from an experimental group are taught by the teachers who took
part in the designed e-course. These teachers use practice-based methods and strategies to
integrate interdisciplinary approach in the lessons of Geography, Mathematics, Russian, English,
Social Studies and Literature in a primary school. They apply online services such as Padlet,
Zoom and Google Tools as well. Analysis of interdisciplinary skills level is carried out with
the help of control diagnostics before and after the experiment. Results. The tools for the inte-
gration of interdisciplinary approach and the application of online services in educational pro-
cess have appeared to be effective. The evidence of this conclusion is the toolbox with methodo-
logical interdisciplinary materials and resources which has been created for the learning pro-
cess with the help of online services which can help students develop transfer skills, creative
and critical thinking. The tools and services demonstrated in this research allow students and
teachers to develop agency, i.e. the ability to be responsible for their life, in particular for their
learning, to make a choice and to have a voice. They also help increase motivation to the pro-
cess of learning. Such tools and online services can play a significant role for informatization
of the learning process because they have an impact on the development of students’ multi-
modality. Conclusion. The results allow to identify the effectiveness of the implementation
and integration of interdisciplinary approach in educational process, especially in the frame-
work of narrow disciplines, with the help of online services. Teachers, who had taken part in
a designed professional development e-course, used strategies and tools, online services in
practice. The students demonstrated an enhanced level of creative and critical thinking and
transfer skills during control diagnostics after the research.
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Pa3paboTka Kypca npodecCnMoHasibHOro pa3BuTus
no peanusauumn MexaucumrnJimMHapHoro noaxoaa B WKonax
C UCNOJ1Ib30BAaHNEM UHTEPAKTUBHbIX OHJIaUH-CEepPBUCOB,
ob6ecnevynBalOLWUX pa3BUuTUE MyIbTUMOAANIbHOCTU
B oOpa3oBaTesibHOM npouecce

E.!. HukoHopoBa

Medicoynapoonnviii Oununesanvusiii demckuti cao AltAstra, Mockesa, Poccuiickas edepayus
B ekaterinanikser@gmail.com

AunnoTtauust. /lpobnema u yenw. [lpeanararorcst CiocoObl peIieHus: IpodIeMbl BHEIPESHUSI
U peaTi3aliii MeKIUCIIUIMHAPHOTO TI0IX0/a B 00pa30BaTeIbHbIA MPOIIecC, B YaCTHOCTU B Y3KO-
HarpaBJIeHHbIE TpeaMeThl. Llens rccaenoBanms — pa3padoTka OHNAHH-Kypca MpopecCHOHATEHOTO
pa3BUTHS VIS yUuTes e, B KOTOPOM MOTJIM OBl Peai30BaThCsl MPAKTHYECKUE MOAXO0AbI Pa3BUTHS
MEKAUCIUIUIMHAPHOCTH U MYJIBTHMOJAIBHOCTH 4epe3 HCIIOJIb30BAHNE OHJIAHH-CEPBHCOB C
JaTbHEHIIM MPUMEHEHHEM 1 SKCIICPUMEHTAIBHBIM ITOATBEPKICHIHEM (P (PEKTHBHOCTH COOTBET-
CTBYIOILIETO MOAX0/A B MPAKTUYECKOH AeATeNbHOCTH yuuTens. Memooonoeus. OCyEeCTBICHO
IPaKTHYECKOE MCCIIeI0BaHNE Ha OCHOBE (POPMHUPOBAHMS SKCICPUMEHTANIBHOM (93 uenoBeka)
1 KOHTPOJBHOH (71 WenoBek) rpyIn MIKOIBHUKOB Pa3HBIX MPEAMETOB M BO3PACTHBIX TPYIII
(4-8 xmaccer). O0y4yeHHe NIKOJFHUKOB 3KCIIEPUMEHTAIBHOMN TPYIIIBI TPOBOIMIIOCH YUUTEIISIMH,
MIPUHUMABIIMMH y4YacTHe B OHJIaWH-Kypce, C IPUMEHEHHEM MPaKTU4YECKUX METOAOB U MPHEMOB,
CITIOCOOCTBYIOIMINX BHEAPEHHUIO U PeaH3aliil MEKIUCIUIUIMHAPHOTO MOAX0Ma Ha ypOKax Teo-
rpaduu, MaTeMaTHKH, PYCCKOTO U AHTJIMHCKOTO S3BIKOB, OKPYYKAIOIIETO MHpPA U JIUTEPATypPHOTO
YTEHHUs, a TaKXKe ¢ UCMOoJIb30BaHUeM OHMaiiH-cepBucoB Padlet, Zoom Google Tools. Ananu3
YPOBHS MEXTUCIUIUIMHAPHBIX HABBIKOB ITKOJBHUKOB OCYIIECTBIISIICS MPU MOMOIIN AUArHOCTUK
MeTarnpeIMETHBIX YMEHHI W KPUTHYESCKOTO M KPEaTHBHOTO MBIIUICHUSL. Pe3ynomamsi. [1okazaHo,
YTO NPEIOKEHHBIE HHCTPYMEHTBI M IPUEMBI JUIS peain3allii MEeKIUCIMIUIMHAPHOTO MOAX0Aa U
NpUMEHEHHE OHJIAIH-CEpBUCOB B 00pa3zoBaTenbHOM mporiecce 3 dexTruBHEL. OO0CHOBaHHEM
CITY>KUT CO3/1aHHe OaHKa METOMIECKUX MaTepHAIOB M HHCTPYMEHTOB [UIS YPOKOB C BHEAPEHUEM
MEXJUCHIUTUHAPHOTO MOAX0/1a U OHJIAWH-CEPBUCOB — MOMOIIHUKOB, CIOCOOCTBYIOLINX OoJice
BBICOKOMY U 3((EKTUBHOMY pPE3yNbTaTy B Pa3BUTUU METANPEIMETHBIX YMEHHH U HaBBIKOB
KPUTHUYECKOTO U KPEATHBHOTO MBIIUICHHS ITKOJIBHAUKOB. [IpemiokeHHbIe HHCTPYMEHTHI M CEPBHCHI
CIIOCOOCTBYIOT Pa3BUTHIO CYOBEKTHOCTH YYAIIMXCsl, TO €CTh CIIOCOOHOCTH OpaTh Ha cedsl OTBET-
CTBEHHOCTbH 32 COOCTBEHHOE YUYEHHUE, JAeNaTh OCO3HAHHBIM BHIOOP M BBICKAa3bIBATh CBOIO TOUKY
3peHMsI, ¥ Pa3BUBAIOT MOTHBAILIMIO, YTO BEIET K BOBJICUCHHIO B 00pa30BaTEIbHBINA MPOIIECC.
OHHU MOTYT HTPaTh 3HAYUTEIBLHYIO POJIb ISl HHPOPMATH3ALIH CHCTEM O0yUYCHUS IKOJIBHUKOB,
TaK Kak OKa3bIBaIOT HETIOCPEJCTBEHHOE BIUSIHME Ha Pa3BUTUE MYJIbTUMOAATBHOCTH YHAIIUXCA.
3axnrouenue. DKCTIEPUMEHTAIFHO MOATBEPKAEHA 3(D(PEKTUBHOCTD MPEAIOKEHHOTO MOAX0aa
K BHEJIPCHUIO W Pa3BUTHIO MEKIMCIUILIMHAPHOCTH B 00Pa30BaTEIILHOM IPOIECCe B paMKax
00yuYeHHUs Y3KOHANpaBJIECHHBIM MPEAMETaM C MCTOJIB30BAHUEM OHJIAHH-CEPBHCOB. YUHUTes, Mpo-
HIS/IIME OHJIAMH-KYPC, aKTHBHO BHEAPSIIM MHCTPYMEHTHI M MPUMEHSIN OHJIaiH-CEPBUCH Ha
MPaKTHKE, a IIKOIFHUKH TOKa3aJIH ITOBBIIICHHBIH YPOBEHb HABBIKOB KPEaTHBHOTO M KPUTHYECKO-
IO MBIIUICHHUS ¥ METAPEAMETHBIX YMCHUI B paMKaX MPOBEICHUSI KOHTPOJIbHBIX THATHOCTHK.

KiroueBbie ciioBa: oHIaitH-cepBHUCHI, HH(MOpMATH3AIM 00pa30BaHMUS, MEKIUCIIUATUIN-
HapHOCTb, MYJIbTHMOIaJTbHOCTb
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Problem and goal. The modern world, in which technologies are develo-
ping much faster than generations are changing, requires us to be flexible, make
decisions quickly, and take responsibility for our development.

Until recently, we said that we live in a VUCA world (V — volatile; U — un-
certain; C — complex; A — ambiguous). Some time ago, Jamie Cascio, a historian,
anthropologist, is among the top 100 global thinkers of our time according to
the rating of the magazine “Foreign Policy”, proposed a new concept to describe
modern realities: BANI world (B — brittle; A — anxious; N — nonlinear; I — incom-
prehensible').

Linking these two concepts, we can see that constant variability logically
turned into fragility, uncertainty gave birth to anxiety, complexity led to nonlinear
thinking, and ambiguity turned into incomprehensibility. Such a world forces us
to radically change all systems — from global trade networks and information to
personal connections [1]. These changes should be based on a deep understanding
of the interrelationships and integration of knowledge and skills from different
disciplines and fields to solve real life problems. Undoubtedly, the changes should
also affect education [2].

For example, new Federal State Educational Standards, unlike previous ver-
sions, focus on the development of students’ “soft” skills: to perceive a stressful
situation as a challenge requiring countermeasures; to assess the level of stress,
correct decisions and actions taken; to formulate and assess risks and consequen-
ces, to create experience, to be able to find positive in the situation that has oc-
curred; to be ready to act in the absence of guarantees of success; basic research
skills; working with information; emotional intelligence. An important role in
the new standards is given to the concept of “interdisciplinary approach.”

Professor, Doctor of Philosophy B.G. Kapustin in his article for the maga-
zine “Kommersant” mentions that “interdisciplinarity is a method of research
and pedagogical work that integrates data, tools, techniques, concepts of two or
more specialized disciplines in order to advance the understanding of fundamental
problems or answer questions the study of which goes beyond the capabilities of
each individual discipline”. I.T. Kasavin, a Soviet and Russian philosopher, a spe-
cialist in the theory of cognition, philosophy of science, philosophy of language,

"'Lerner E. Simply about difficult: what is BANI world? (In Russ.) Available from:
https://cetre.ru/category/stil_zhizni/prosto-o-slozhnom-chto-takoe-bani-mir-/ (accessed: 03.02.2022).

2 Federal State Educational Standards. Russian Ministry of Education. Available from:
https://www.garant.ru/products/ipo/prime/doc/401333920/ (accessed: 10.03.2022).

3 Kapustin B.G. Interdisciplinarity opens the way to a new state of knowledge. Kommersant.
28 July 2017. (In Russ.) Available from: https:/www .kommersant.ru/doc/3367606 (accessed: 03.03.2022).
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writes that “interdisciplinary interaction is the natural state of any science” [3].
An interesting description of interdisciplinarity is also given by Edgar Morin,
a French philosopher and sociologist. He says that “interdisciplinarity can only mean
that different disciplines sit down at a common table, just as different nations
gather at the UN solely to assert their own national rights and their sovereignty in
relation to the encroachments of a neighbor. But interdisciplinarity can also strive
for exchange and cooperation, and as a result it can become something organic...” [4].

Interdisciplinary learning is based on academic disciplines, but at the same time
expands and deepens them by combining facts, concepts, methods and means of
communication [5]. Such integration contributes to the search and creation of new
effective solutions to real existing problems. The use of an interdisciplinary approach
has benefits for all participants in the learning process [6]. For example, in the Inter-
national Baccalaureate system, interdisciplinarity and interdisciplinary teaching
and learning are very important. The benefits for students, teachers, as well as
for the direct development of an educational institution are clearly highlighted.

Benefits for students:

— allows students to use knowledge from different disciplines;

— develops a deeper understanding and high-level thinking;

— develops mental flexibility;

— allows to look at real existing problems from different angles;

— demonstrates the need for collaboration and group work;

— allows to develop and apply transfer skills (i.e. the transfer of knowledge
and skills from one discipline to another);

— involves students to look for solutions to real-world local, national and
global problems.

Benefits for teachers:

— develops a holistic understanding and vision of the educational program;

— expands cooperation between teachers of different disciplines, thereby de-
veloping a common vision and values of education;

— allows teachers to integrate the content of different subjects, thus develo-
ping deeper authentic (close to real life) and challenging tasks for students;

— encourages teachers to reflect and process content, methods, strategies,
technologies to achieve high results.

Benefits for schools:

— creates opportunities for the development of an effective broad connected
and integrated educational program,;

— creates an atmosphere in which diversity of viewpoints and opportunities
are recognized;

— contributes to the development of an educational program dedicated to
conscious service;

— creates opportunities for the development of agency of the school commu-
nity (the concept of agency includes three components: the ability to express your
point of view, the ability to choose and the ability to take responsibility);

— encourages cooperation between a school and learning communities;

— forms a unique school culture.*

4 Middle Years Programme Interdisciplinary teaching and learning in the MYP (for use
from September 2021/January 2022). Geneva: IBO; 2021.
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However, despite the obvious benefits of an interdisciplinary approach,
the key position of interdisciplinarity in educational system, the new requirements
of the Federal State Educational Standards, the opportunities of international edu-
cation systems, will require a serious growth in the professional level of a teacher
not only in the field of broad horizons and the ability to lead students to new un-
derstandings at the intersection of disciplines, but also the highest level of infor-
mation literacy, since due to the large flow of online services products that can be
used for educational purposes, the main problem is to choose the most effective
tools that could be adapted to any goal and age group [7]. Thus, there is currently
insufficient experience in creating online advanced professional development
courses for teachers of different age groups, considering the interdisciplinary ap-
proach and effective use of online tools for educational purposes for the develop-
ment of multimodality of schools.’

Methodology. The research described in this article was based on several
basic assumptions. Digital transformation, scientific and technological progress,
and the active growth of the IT sphere require the teacher to immediately and con-
tinuously develop and adapt his practical activities and strategies to modern reali-
ties, which means constant improvement of his qualifications

While researching the market offering a variety of courses, including online,
advanced training for teachers, the following problems were identified: the dura-
tion of the course did not always correspond to the possibility of mastering
the material (too short and saturated or too stretched, filled with not always useful
information that can be applied), a large amount of theoretical base without
the possibility of practical application, complex online resources in English that
are not always available to a Russian-speaking teacher.

Respondents: teachers of different subjects and students' age groups

Individual trajectory
Practice-based

Theory

10 20 30 40 50 60

Figure 1. Results of a survey among teachers on crucial characteristics of professional e-course

5> Temmen M. BANI vs VUCA — a new acronym for a new world. Available from:
https://marian-temmen.medium.com/bani-vs-vuca-a-new-acronym-for-a-new-world-59c7be2dddce
(accessed: 10.03.2022).
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In addition, a number of courses have been found, offering mass training for
all students, often without feedback and individualization in the learning process.
The conducted survey (Figure 1) among teachers of different age groups and dis-
ciplines showed that such courses are less in demand, because today, despite
the fact that we are all involved in the learning community, teachers work in com-
pletely different school contexts and often absolutely identical teacher questions
require an individual approach, taking into account the characteristics, context and
contingent of the educational institution in which a particular teacher works [8].

On the other hand, what courses could attract a teacher today? It was revealed
that the requirements for advanced professional development courses are as fol-
lows: flexible, diverse content, the use of practice-based approach, the development
of an individual trajectory of each participant, considering his individual characte-
ristics: the level of knowledge, the style of educational activity, etc., individual
feedback, the ability to ask a question not in a chat, but in an online conversation
in real time, etc. In addition, one of the main reasons for choosing an online course
by a teacher was the online platform on which the course was developed.

Criteria of different online-services

Online board, tools and products 1-10
(where 1 is having many challenges to apply the service and 10 is very effective and convenient to use)

Criteria Google Edmodo Moodle Padlet
Classroom
3 1 4 6
Free for participants but Middle and you Low and you Free for
you need an account need to register need to register participants
English English Russian Russian
Feedback and access after
7 3 5 9
course

Figure 2. Comparison of different online services

The survey results show that the online platform should be in Russian, ac-
cessible and intuitive to use, the structure of the course should be traced, as well
as the possibility of long file storage and easy access to materials after completing
the course. This request was included in the development of criteria of choosing
an online course platform. Further, a study of several online services for the de-
sign and main platform of the e-course was conducted. Google Docs toolkit,
including Google Classroom, Padlet online service, Edmodo platform, Moodle
service are included in this study. Figure 2 represents the results of identifying
the advantages and disadvantages of these online services and platforms, decom-
posed by criteria.

The next step is the choice of the topic of our e-course. As we have revealed
earlier, educational standards call the teacher to use an interdisciplinary approach
in the basis of the educational process. However, when searching the Internet,
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a small number of online courses were found aimed at a deep understanding of
interdisciplinarity, and most importantly, including practical tasks [9]. Basically,
such courses are offered in English, including workshops and trainings from
the International Baccalaureate Organization. However, these courses are quite
specific and are aimed at mastering this approach in the context of this interna-
tional educational system.

Ideas (why? how? what?)
It's rather difficult today to find
practical information and resources
on interdisciplinary. This e-course is
aimed to teachers of different
students' age groups and subjects.
The main goal is to give teachers
simple interdisciplinary tools and
strategies in order to use them in
their practice

Promise for the audience
Duration of a course: 6 weeks.
Format: Online.

Results: practical tools for
motivation, interdisciplinary
planning, adaptation of these tools to
meet the needs of each student

Top 5 results of the course
1. Tools for development of transfer
skills.
2. Strategies to develop soft skills.
3. Ability to save energy and resources.
4. Ability to create a successful and
effective system of teaching and
learning.
5. Better results of students

3 problems to solve during the course
1. Lack of resources to prepare necessary
materials for interdisciplinary lessons.
2. Many teachers don't know the English
language, that's why all resources and
materials were translated into Russian for
the course.

3. Lack of motivation

Professional e-course on
interdisciplinary approach

Common fears of teachers

1. I'm afraid that | can't create my own
effective system of teaching.

2. | think that my traditional methods and
strategies of teaching are too old.
3. I'm afraid | can't prepare my children
successfully so they won't give good
results

The most important problem to
solve during the course

To change teacher's thinking using

interdisciplinary approach

Figure 3. The constructor of the e-course

Within the framework of the conducted research, new methods and a set of
tools for an e-course were developed, based on an interdisciplinary approach in
teaching and learning and using convenient and effective online services for
the development of multimodal skills and the integration of this experience into
the learning process. A constructor of e-course was developed in the framework
of this research (Figure 3).

The main objectives of the course were:

— formation of an understanding of a holistic interdisciplinary system;

— development of an action plan for the formation of an interdisciplinary
atmosphere;

— application of a cycle of interdisciplinary inquiry in practice;

— creation of a planner for interdisciplinary inquiry.

The following services were selected for the design of the e-course: Padlet,
and when developing the course, we will take into account the possibility of ad-
ding a Zoom video conference service, since we need to organize group practical
online work, as well as real-time communication to answer questions and ex-
change opinions; Google Tools (in particular, Google Docs and Jamboard) will be
an integral part of the online course.
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The main idea underlying the research is the use of a practice-based ap-
proach, which will allow the participants of the e-course not only to get involved
in the study of theoretical material, but also to take a part in the development of
interdisciplinary inquiry. The use of this technology can allow teachers taking part
in the course to immediately transfer the experience gained into their professional
activities.

| can see and

/> understand
connections

| can plan
and

collaborate

with others

| can reflect and
demonstrate
new
understandings,

7 Cycle of interdisciplinary
inquiry
v

cafvask question
and recognize

different points of

view

| can make
conclusions

| can make a
choice and
develop

ownership

Figure 4. The cycle of interdisciplinary inquiry

During this research and design of the course, the cycle of interdisciplinary
inquiry (Figure 4) was created, which became the basis for the modular system of
the online course (that is, each stage of the cycle was one module of the course).
A planner for interdisciplinary inquiry has also been designed, which participants
will have to fill out during their own group and individual practice within the course.
The result of the course will be the development of an interdisciplinary inquiry by
the participants using a cycle and a developed planner. This result and the materi-
als obtained can be immediately put into practice as part of their lessons.

Experimental studies of the effectiveness of this online e-course were con-
ducted in several schools in Moscow with students of different ages (4th, 6th and
8th grades). In general, 5 teachers in the following disciplines took part in the ex-
periment: Geography, Mathematics, Russian and Literature, English and Social
Studies, as well as 164 schoolchildren. During the experiment the planner, inter-
disciplinary cycle and the materials developed during the course were applied,
as well as the online platform used for the development of students” multimodality.

Results and discussion. During the experiment, students were divided into
control and experimental groups, for each of which separate data were collected
and processed during all stages and types of experimental verification.

The control group included a total of 71 students, the experimental group —
93 students. All types and stages of experiments, as well as the methods used,
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educational and control materials were aimed at identifying transfer skills of
the student developed during the collaborative design of interdisciplinary inquiry
in the areas of Mathematics, Russian and Literature, Geography and English,
Social Studies in primary school, as well as using selected online services that will
contribute to effective individualization, the development of multimodal skills and
high-quality timely feedback.

The students of the control group studied for five weeks according to tradi-
tional educational program without using an interdisciplinary approach as a fun-
damental one. The students of the experimental group created interdisciplinary
inquiries where they explicitly and implicitly applied skills and knowledge from
different disciplines and created new understandings. They applied the planner for
interdisciplinary inquiry, which allowed them to structure the information ob-
tained during the process of learning, as well as a cycle of interdisciplinary in-
quiry, which contributed not only to the integration of knowledge and skills from
one subject to another, but also provided the opportunity to develop emotional
intelligence, personal qualities, empathy, as well as the proposed online services
that allowed involve students in the inquiry with their interactivity and develop
information literacy skills and multimodality [10]. After the inquiry, students of
the control and experimental groups were asked to undergo control diagnostics.
The diagram shows the generalized results of the experiment (Figure 5).

- Control group

Experimental group

100%

90%

80%

e 69%

60%

45%

50% 44%
40% 38%

30%
20%

10%

0
Before After

Figure 5. The diagram showing the generalized results of the experiment

The experiment showed that the students of the experimental group demon-
strated a significant advantage in the development of transfer skills as well as cre-
ative and critical thinking compared to the students who made up the control
group. The students who conducted the inquiry using the materials of the e-course
passed the control diagnostics better. It was revealed that the students of the ex-
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perimental group formed a deeper understanding of the studied material. In addi-
tion, according to expert assessments of teachers who conducted an interdiscip-
linary inquiry with their students, an increase in motivation and involvement in
the learning process of students was demonstrated.

Conclusion. A professional development e-course for teachers on how to
integrate an interdisciplinary approach into the learning process, materials deve-
loped during the course, selected online services have shown their effectiveness.
To be more precise, the application of an interdisciplinary approach in narrowly
focused lessons, the collaborative planning of teachers, the use of convenient
online services in the learning process can significantly increase the effectiveness
of students in school disciplines, develop transfer skills, as well as creative and
critical thinking, better understand subjects and their diversity, apply the experi-
ence gained to solve real life issues, student involvement in the learning process.
It is reasonable to develop a cycle and a planner for interdisciplinary inquiry, which
allow structuring the educational process in this context, as well as the choice of
online services, which contributes to the development of multimodality of stu-
dents and increase the process of informatization of schools. An effective method
is when the participants of the online course are involved in practical activities
and take a role of students who develop a particular inquiry, use a cycle and plan-
ner, try online services. The developed e-course for teachers on how to integrate
an interdisciplinary approach into the learning process, using selected online ser-
vices, can play a significant role in the development of approaches for informati-
zation of teaching at schools, as well as the implementation and realization of
an interdisciplinary approach.
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AnHoTanus. [Ipobnema u yenv. Pa3BuTHE SA3BIKOBOTO Pa3HOOOpa3us, pacpoCTpaHEHUE
TBOPYECKUX HACH MPU MHOS3BIMHOM OOIIEHUN — KJIIOUEBbIEC HANPABJICHHS MEKTyHAPOIHON Jes-
TEeJBHOCTH, MojAepkuBaeMble Ha ypoBHe OOH. BaxubiM ycrnoBueM 3¢gdekTuBHOCTH TH000T0
Juasora siBsercst BepOanbHast KpeaTuBHOCTh. [10roToBKa TMUHOCTH K NPO(ECCUOHAIBHOMY
TBOPYECKOMY MBIIIICHHIO, TIPEOIOJICHHUIO CIIOBECHBIX CTEPEOTUIIOB IPOUCXOIUT B MpOodeccu-
OHABHO-OPHEHTHPOBAHHOW KOMMYHHKanuu. [Ipemnaraercss B mpenogaBaHuy IS Pa3BUTHS
BepOabHON KPEaTHBHOCTU CTYAEHTOB HCIIONB30BATh WHTEPAKTUBHBIC PECYPCHI (UIAII-KapT.
Memoodonozua. Oby4ueHUe ¢ IOMOIIBIO (PIAII-KapT OCHOBBIBaeTCs Ha Metone JlelitHepa. Dmdm-
KapThl KaK TEMAaTHYECKHE KapTOUKU C M300paKCHHEM IIPeaMETOB (TOHSTHIT) NCTIONB3YIOTCS
JUIsL pa3BUTHUSL pedd (CIOBApHBII 3amac, MOpQoorusi, cIoBooOpa3oBaHUE, CHHTAKCUC, 3BYKOBasI
CTOPOHBI PEYH) ¥ [UTS IICHXOJOTMYECKHX MPOLIECCOB, BEAYIINX K HOBBIM pe3yibraTtaM (0eraocTb,
OPHUTHHAIBHOCTE, THOKOCTE). [IpoBOaHTCS CcrienuaibHO pa3padoTaHHOE TECTHPOBAHHE, BKITIO-
yaronree 010ku «CroBapHbI 3amnacy, «Mopdonorusy, «CnoBoobpa3oBanue», « CHHTaKCHCY,
«3ByKOBasi CTOPOHBI peun», «PurypHsiili TecT ToppeHca». DKCIEpUMEHTAIbHOE UCCIIENOBAHUE
BBITIOJTHEHO B BSITCKOM rocynapcTBEHHOM YHHBEPCHTETE IPH M3yUECHHH KypCOB «JNEKTPOHHbIE
pecypesl B Ipo(heCCUOHATIBHOM JIeaTenbHOCTHY, «VIHOCTpaHHBIH s3bIK». 3a1elicTBOBaHbI 60 CTy-
JEHTOB MIEPBOT0O Kypca 110 HaIpaBIeHUIo moaroToBku «llcuxonorusy (06akanaBpuart). st co-
3maHus QupdII-KapT npuMensercs pecype Lexilize. Craructuaeckas o0paboTka pe3yabTaToB
MIPOM3BE/ICHa C TIOMOIIBIO KpuTepus Xu-kBaapaT [lupcona. Pezynemamol. CTYICHTHI H3yYarOT
CEPBUCHI 110 CO3JaHUI0 (UIAILI-KApT, MPUMCHSIOT UX JUI 00pabOTKM HOBOTO MaTepHuaia, 3aIo-
MHHAHHS Y [IPEJCTABICHHS TOHATHH, CITOBOOOPA30BAHUS B Pa3HOOOPA3HBIX KOHTEKCTaX. BhI-
SIBIICHBI CTATUCTUUYECKHU JOCTOBEPHBIC PA3IMUMs B KAUECTBEHHBIX M3MEHEHUSX, TPOU3OIIEIINX
B CHCTEME II0 YPOBHSM pPa3BUTHS BepOABHOU KpeaTUBHOCTU. 3axmiouenue. OMHUCaHbI 0COOCH-
HOCTH TPEICTABICHHOTO BapHaHTa IPAMEHEHUS (PIAII-KapT B 00yUEHHHU: COYCTaHHE C APYTHMH
cpenctBamu (MOOHMJIBHBIMH TIPHIIOKEHUSMH, TPEeHaXKepaMu, HHPOTPpadHKOi) U TPaIUITOHHBIMH
(opmaMu nepeiaun HHPOPMAIHH; MEXIIpeaMETHbIE CBsI3H. CHOopMyIHpOBaHBI IPAaBUIIA, BBI-
HOJIHEHUE KOTOPBIX oOecreurnBaeT 3(h(heKTUBHOCTH MCTIONB30BAHUS (DIAII-KAPT AJIST Pa3BUTHUS
BepOallbHOI KPEaTUBHOCTH.

KnroueBble ci10Ba: TBOPYECTBO, S3BIKOBOE MHOTr00Opasue, JMHTBOJHIAKTHKA, Kpea-
TUBHOCTb PEUM, HHTEPAKTUBHBIN cepBuc, Lexilize
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Abstract. Problem and goal. Development of linguistic diversity, creative ideas in foreign
language communication are key areas of international activity supported at the level of the United
Nations. An important condition for effectiveness of any dialogue is verbal creativity. Preparation
of the individual for professional creative thinking, for overcoming verbal stereotypes takes
place in professionally-oriented communication. The authors suggest using interactive resources
of flash cards in teaching to develop students’ verbal creativity. Metodology. Teaching a foreign
language using flash cards is based on the Leitner method. Flash cards as thematic cards de-
picting objects (concepts) are also used for development of speech (vocabulary, morphology,
word formation, syntax, pronunciation), and psychological processes leading to new results
(fluency, originality, flexibility). The testing developed by the authors is carried out, it includes
the parts “Vocabulary,” “Morphology,” “Word formation,” “Syntax,” “Pronunciation,” “Tor-
rance figure test.” An experimental study was conducted at Vyatka State University during
the study of the disciplines “Electronic resources in the professional activity,” “Foreign
language.” 60 first-year students studying psychology (bachelor degree level) are involved.
The Lexilize resource is used to create flash cards. Statistical processing of the results was
performed using Pearson’s chi-square test. Results. Students study services for creating flash
cards, use them to process new material, memorize and present concepts, word formation in
a variety of contexts. Statistically significant differences in the qualitative changes that occur-
red in the system according to the levels of development of verbal creativity were revealed.
Conclusion. The features of the presented version of using flash cards when teaching are
described: combination with other means (mobile applications, simulators, infographics)
and traditional forms of information transfer; interdisciplinary connections. Rules are formu-
lated, implementation of which ensures effectiveness of using flash cards for development
of verbal creativity.

Keywords: creativity, linguistic diversity, linguodidactics, speech creativity, interac-
tive service, Lexilize
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IIpodaema u neas. ['enepanbHas Accambiest OOH npoBo3riacuia nepuos
¢ 2022 no 2032 r. MexayHapoAHbIM JIECATUIIETUEM SA3BIKOB KOPEHHBIX HAapOJI0B
MHpa. ITO cOObITHE, BO-IIEPBHIX, HANPaBIEHO HA TO, YTOOBI MOOWUIU30BaTh pe-

MEJATOTMKA U IUAAKTUKA UHOOPMATU3ALIUN 109


https://orcid.org/0000-0001-5659-5881
https://orcid.org/0000-0002-7721-8820

Vekua N.N., Mamaeva E.A. RUDN Journal of Informatization in Education. 2022;19(2):108-120

CypCHI /I UX COXPAHEHHMS, BO3POKICHUS U TIPOABIKeHHs . BO-BTOPBIX, IPOBO3-
IJIalIeHUE «JECATHIIETUS A3BIKOB MHpay» SIBISETCS OJHUM M3 BaXKHBIX pe3yJIbTa-
toB nestenbHocTH IOHECKO B HampaBieHUM aKTHBHU3AIMU MEXKIYHapOIHOTO
COTPYJHUYECTBA, CTUMYJIMPOBAHUA uajiora Haluil. B-tpeTsux, pazpaboTansl pe-
KOMEHJIAINH, PEryIMpYIOLe Kak MMEHHO TOCyJapcTBa JIOJIKHbBI CO/IEHCTBOBAThH
pa3BUTHIO WH()OPMAIIMOHHON CpPebl I TITyOOKOTro aHajm3a COBPEMEHHBIX IpO-
051leM U TeHACHIIMI Pa3BUTHUSA SI3BIKOB MUPA, U BHEAPEHUS HAYYHBIX Pa3pabOTOK
B 00pa3oBaTENIbHBIH Mpoliecc.

B pamkax peanuzanuu STUX pEeKOMEHAAIMHA MPOXOAAT MEXKIYHapOIHBIC
MEpPOIPUATHS 10 pa3pabOTKE HOBBIX MOAXOA0B K Pa3BUTHIO MHOSI3BIUHOTO 00IIe-
Hus. Hampumep, TpeHUHT 110 (OPMHUPOBAHUIO HABBIKOB KPEATHBHOTO W MHHOBA-
LIMOHHOTO MblIIeHus, opranu3oBaHHblil Kiactepusim bropo JOHECKO B Anma-
ATe ISl COTPYIHUKOB MOJOJEKHBIX PECYpCHBIX LIEHTPOB. B pamkax TpeHuHTra
paccMaTpUBaINCh KOHIENIIMA TBOPUECKOIO MBIIUIEHHUS B U(GPOBOM MHUDE, U3Y-
qyanuch YPQPEKTUBHbIE TEXHUKU FeHEepalluy UJeH U HECTaHJapTHOIO peleHus 3a-
Jla4d cpesicTBaMy MH(POPMAIIMOHHBIX TEXHOIOTHH.

U. Cyp, M. ATem Ha 3KCIEPUMEHTATbHBIX JTAHHBIX JOKa3bIBAIOT, YTO U3Y-
YeHHE JIMHIBUCTUYECKHUX TUCUUIUIMH CIIOCOOCTBYET MOBBIIIEHUIO YPOBHIO pa3BH-
TUSl Y CTYyJIGHTOB KPEAaTUBHBIX CIIOCOOHOCTEH, 000TallleHUI0 BHYTPEHHETO MUpPA U
MOBBIICHUIO caMootieHKH [1]. OgHOBpeMeHHO ¢ 3TUM, B MexayHapoaHyIO Mpo-
rpaMMy IO OLEHKEe 00pa3oBaTeNbHBIX aocTxkeHud yudamuxcs (PISA) B 2021 r.
BIIEPBbIE B KAYECTBE OJHOIO M3 BEAYIIMX KOMIOHEHTOB BBOAMTCS OLIEHKA Kpea-
THBHOTO MBIIIEHU”. B paMKax McClieZIoBaHHs 0COOYIO IPYIITY COCTABISAIOT «3a-
JTaHWs Ha BepOaIbHOE CAMOBBIPAKEHUEY.

OnHo u3 HampaBieHuil paboThl MeAarora-rcuxojora B COBpEMEHHOM o0pa-
30BaTeNbHON cpejie MpeAnoiaraeT AesiTeIbHOCTh MO Pa3BUTHUIO CIOCOOHOCTEM
HAXO0XJICHUS 32 MHHUMAaJbHOE BPeMsI MAaKCUMAaIbHO TOYHBIX U 3(PPEKTUBHBIX pe-
YEBBIX CPENICTB ISl PE3yIbTaTUBHOTO OOMICHHUS C YeJIOBEKOM JIF0OOT0 BO3pacTa,
MHTEIUIEKTYyalIbHOTO YPOBHS, MaTePUAIbHOTO U COIUANILHOTO cTaTyca. [lo MHeHHIO
H.B. Bepxopy06oBoii, 60raTcTBO pe4H, CIOBAPHOIO 3araca SBJISIETCS, IPOSIBICHU-
€M peueBOl KpeaTUBHOCTHU [2]. DTa cOCOOHOCTH YeloBeKa B paboTe, COTrJacHO
E.}O. 3aBepuineBoii, paccMaTpuBaeTCsl Kak YMEHHUE JIETKO U CBOOOJHO apryMeH-
TUPOBAaTh, BIUATH Ha JIOAEH U BecTH ux 3a coboii [3]. T.A. bapsiieBa noka3biBa-
€T, YTO pa3BUTHE PEUYEeBOM KPEATUBHOCTH — BAXHOE YCJIOBUE (OPMHUPOBAHUSA
TBOPYECKOT0, THHOBAI[MOHHOT'O MBILUICHHUS [4].

X. Ban u3y4aetr 0cOOEHHOCTH Pa3BUTHSI U COBEPLIEHCTBOBAHUS TBOPUYECKO-
IO MBIIUICHUS TP U3YYEHUU MHOCTPAHHOTO S3bIKA, 3 UMEHHO PEYEBOr0 MpOLEC-
ca [5]. OH paccMmaTpuBaeT TBOPUYECKOE MBIIINICHUE Yepe3 €UHCTBO Pa3BUTHUS €0
KAaK B KaueCTBEHHO-COJEP)KATEIbHOM, TaK U B INPOLIECCYAJIbHOM HAIIPaBJICHHUSX.
MeTtoauka pa3BUTHS TBOPUYECKOTO MBIIIJICHHUS TIPU O0YyUEHUH JOJDKHA ONUPATHCS
Ha CIEAYIOLIUE MPUHIMIIBL: IeATeIbHOCTh, HHANBUAYATBHOCTD, MOCIIEI0BATEIb-
HOCTB, TIOATAITHOCTD, IIUKJINYHOCTb, ICUXOJIOTUYECKUI KOM(OPT, COTPYTHHYECTBO.

! UNESCO: building peace in the minds of men and women. Towards the international decade
of indigenous languages. Available from: https://ru.unesco.org/idil2022-2032 (accessed: 25.02.2022).

2 Programme for International Student Assessment. Available from: https:/www.oecd.org/pisa/
(accessed: 25.02.2022).
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JIx.JI. OpTtera-MapTuH U coaBT. pa3paboTaiy U MPeCTaBUIN MOHATHE KKpeaTH-
BU3alMs», NOJpa3yMeBasi METOAMYECKYI0 U TEOPETUYECKYI0 KaTeropuio B Mpo-
[[ecCe U3YUYEeHUs MHOCTPAHHOTO si3bIka [6]. [ToHsATHE «KpeaTuBU3alNsg» OXBAThIBA-
€T KOHIIECTITyaJlbHbIE€ HJEU M OCHOBHBIC MPHUHIIUIIBI, TMOIXOAbI K aKTUBH3AIUU
TBOPYECKOTO MBIILICHUS.

dopmupoBanue BepOaTbHON KPEAaTHMBHOCTH KaK «CIMOCOOHOCTH TPEOoJIe-
BaTh CJIOBECHBIE CTEPEOTHITH HA KOHEYHOM ATare MBICIUTEIHHOIO CUHTE3a U U~
pOTHI ToJIs accouuanuiiy seusgercs, no meiciu E.B. lynoposoit u C.B. Illymko-
BOM, OJTHOM M3 aKTyaJbHBIX 3aJlay CUCTEMbI BhICIIET0 oOpazoBanus B Poccun [7].
[ToaroroBKa BEICOKOKBATHU(HIIMPOBAHHOTO CIICIUAIICTA, BOCTPEOOBAHHOTO HA MEK-
JTYHApOJTHOM PBIHKE TPYJla, MPEArnoIaraeT OPHEeHTUPOBAHHOCTh Ha 00y4YEeHHE BbI-
MMyCKHUKA, HE TOJIKO BJIAJICIOIIET0 CUCTEMON CHEeIHaNbHBIX 3HAHUMA M0 Y4eOHBIM
JUCLUIUIMHAM, HO M CLIOCOOHOTO MPeoO0pa30BhIBATH OKPYKAIOIIYIO IEHCTBUTENb-
HOCTH [8]. IHOCTpaHHBIH SI3bIK BXOAUT B 0a30BbIi IIUKJI TYMAHUTAPHBIX AUCIUILIHH,
M3y4aeMbIX Ha MHOTHX YpPOBHSX OOpa30BaHMs, B TOM YHCIIE Ha 3Tale BBICIIETO
oGpasoBanms. J10, Kak odocHosbBatoT H. Memes u K. JIukumurart, 03Ha4aeT, 4To
nepe;] MeaaroroM BCTaeT 3a/1a4a (OPMHUPOBAHUS Y OOYUAIOIINXCS KaK KOMMYHH-
KaTUBHBIX YMEHUH (ayIMpOBaHUs, TOBOPEHUS, YTCHUS U MHCHbMa), S3BIKOBBIX Ha-
BBIKOB ((pOHETHYECKHX, JIEKCUUECKUX, TPAMMATHUECKUX ), TaK U COLIMOKYJIbTYPHOI
OCBEJIOMJICHHOCTH [9].

. Uu, . Mapuesuiud u I'. Bumkas B cBoeM HCCIEIOBAaHUM OINHUCHIBAIOT
MyTh Pa3BUTHA HOBOTO HU(POBOTO AUAAKTUYECKOTO cpeacTBa — (ummi-kaptsl [10].
Nmu paccmarpuBaroTcs pa3zHOOOpa3Hble MPUMEPHI: UCIOIB30BAHUE CTUKEPOB C
WHOCTPAaHHBIMHU MIEPEBOaMU (TIPUKICHUBAIHNCH HA TIPEIMETHI JOMa); BOZMOXKHOCTH
NpEe3eHTAIMH WK TJTaKaToB B (hopmare «*.pdf»; cpencTsa s MOOMIBHBIX YCTPOMCTB.
OHU 00OCHOBBIBAIOT YTBEPXKIEHUE, YTO CETOMHS MPENOJABATEIM MOTYT U JOJIK-
HBI MpeajaraTh CBOUM CTYJIEHTaM Takoil 3 QEeKTHUBHBIN UPPOBONH MHCTPYMEHT
JUTSL 3aTIOMUHAHMSA, Pa3BUTHSI TBOPUECKOTO MBIIIUICHUS, KaK (prdII-Kapra.

C. Manuk 1 coaBT. OTMEYAlOT, YTO B COBPEMEHHOM MHUPE KOMITbIOTEPHBIX
TEXHOJIOTHH CYIIECTBYIOT ITPOrPaMMBbI JJIsl 3alIOMUHAHMSI, OCHOBaHHbIE HA METOJIE
Jletitnepa [11]. [Ipu 3TOM mporpaMMHOE CPEACTBO MCIOJB3YET MOKA3aTeIN «3a-
ObIBaHUE», «IIOBTOPEHHE»; BEAET MOAPOOHYIO CTATUCTUKY; «IE€PEKIIaJbIBACT»
KapTOYKH M3 OJTHOM SIMEUKHU B pyryto [12]. DT 0cCOOEHHOCTH HEOOXOIUMO YUH-
THIBaTh MPU MPOESKTUPOBAHUH 00Pa30BaTENBLHON Cpelibl HA OCHOBE IIU(PPOBBIX TEX-
HOJIOTHH, NpY pean3aliid JUJAKTUYECKOTO MOTEHIMANa MHTEPAKTUBHBIX CPEICTB.
[Tone3Ho MCHONIB30BaTh OMBIT BHEKIACCHON paloThI (Hampumep, GpakyIbTaTHBOB,
LIEHTPOB Pa3BHUTUS, KHHOCTY/IMIA) JJIsI CO3MaHUsl 00yYarommx (GMIBEMOB M (DIIdIII-
kaprt [13].

AHanu3 mepevrcIeHHBIX HAyYHBIX TPYJOB MMO3BOJSET BBIIBUTH npobiemy,
CBS3aHHYIO C HEOOXOUMOCTBIO JOMOJHUTEIBHOIO U3yUEHHUSI BOIIPOCOB Pa3BUTHS
BepOaIbHON KPEaTHBHOCTH CTYICHTOB B ITU(POBOI 0OpazoBarenbHOl cpene. [pen-
CTaBJICHO WCCIIeIOBaHKE, HAIIPaBIeHHOe Ha 00ocHOBaHMe d(dekTnBHOCTH (PIdMII-
KapT NMpu 00y4eHUH CTYJEHTOB KaK CpeJICTBA Pa3BUTHsI UX BepOATbHOM KpeaTHB-
HOCTH.

MeTtonosiorusi. [IpuMeHsIMCh ClienyONMe METOMAbl: TEOPETUUYECKHUI aHa-
U3 ¥ 00001IeHHEe JTUTEPaTyphl IPH 0030pe HAYyYHBIX TEOPUIl 1O KPEaTUBHOCTH;
BbIICJIEHUE OCHOBHBIX KPUTEPHUEB, YCIOBUN M COBPEMEHHBIX CPEICTB AJIs Pa3BU-
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TUSI BepOaJIbHOW KpeaTMBHOCTU. B Mcciie[oBaHUM MCTIOJIb30BANINCEH (DII3MI-KapThl
pa3IMYHOro Ha3HAYeHUs: i HacTONBHBIX Urp (Shooter, Tic Tac), kBectoB (Role
Play cards, Black cab), mo6unbubix TtenedonoB (Quizlet, Anki u Lexilize
Flashcards), momndukanun Ha xommbeiotrepe (Free Printable Flash Card Maker).
Hanpuwmep, Role Play cards — Ha6op u3 60 kapTouek A pa3BUTHSI HaBBIKOB pa3-
TOBOPHOM peur Ha YpOKax aHINIMKACKOro s3blka. Kaxkas kapTouka rnpeajiaraet CuTy-
alyIo, B KOTOPOM NIEHCTBYIOIIMMU JIMLAMU SIBJISIOTCS [[Ba CTYAEHTA//ABE€ TPYMIIbI
JIIOJEH.

[Tpoananu3upoBaHbl pa3IudHbIe IU(POBBIE CEPBUCHI I CO3/IaHUSI COOCTBEH-
HBIX (DIIDII-KapT: OHJIAlH-reHepaTop’, MoOMIbHOE npunoxkenue®, Quizlet, Anki u
ap. OcobGennoctbio Quizlet siBseTCS TO, UTO CEPBUC MOKHO HCIIOJIb30BaTh B HE-
CKOJIbKMX PEKHMMax: 3aKperuieHue martepuana u o0beIlMHEHHEe KapTodeK («MoJy-
nei») B Kypebl. Ilocne u3ydeHnss HOBOM TeOpUH, MOKHO Ha BpeMsl UCKaTh Mapbl
KapTo4eK, MPOUTH TECT WM BBOAUTH OTBET CaMOCTOATENbHO. Anki — caMblil nipo-
CTOM B NOArOTOBKE Habopa KapTouek. Bo Bpems 3ayuuBaHUs CIIOB MOXXHO HC-
MOJIb30BATh JIOCKY, JeNIaTh 3aMETKH M COXpaHsATh. [I0TOM ckaumBaTh Bce Ha Teie-
¢oH u pabotats oddnaii.

Lexilize Flashcards mpemmaraer s¢QekTHbIil moap30BaTeNbCKuil HHTEPQEHC,
paznuunble urpsl («/lorapaiics», «Becnomun» u «Co3aaii mapy»). MoxHO npuzy-
MaTh CBOIO WTrpy Ui 3armomMuHaHus. llocie TOro, Kak y4eHHK BBIYYHT HOBBIH
Habop CJIOB, MPUIIOKEHHUE Yepe3 KaKoe-TO BpeMs MpeasaraeT MOBTOPUTH CTapbIi
Martepuai.

B kauecTBe kpuTepueB A 0TOOPA MCHOJIB30BAHBI CIEIYIOIUE KPUTEPUU:
TUT TeXHOJIOTHH (0ONavHast/OHIaiH niK odraiin), puHaHcoBas ocHOBa (OecruiaT-
Hasi/koMMepueckas), (QyHKIIMOHAJIbHbIE BO3MOKHOCTH (THUIIBI HHTEPAKTUBHBIX 3a-
JaHWUN, BO3MOXXHOCTh CO3/1aBaTh CBOM KapThl M MX PAcIlevaThIBaTh), HHTEpdElic n
nu3aiiH. Ha ocHoBe aHanuTHueckoil pabotel BeIOpaH cepBuc Lexilize Flashcards.
Ero nocrouncTBa: pabora 0e3 HTepHETa; aBTOMAaTHYECKOE MMPOU3HOIIEHHE BCEX
U3y4YaeMbIX CJIOB U (ppa3; 3ayuyuBaHHE TOJIBKO «CBOMX» CJIOB M (pa3 ¢ CUCTEMOMH
WMHTEPBAJBHBIX IOBTOPEHUI; UMITOPT cJioB U3 daiisioB Excel; momgnepxka 118 s13b1-
KOB; HESI3bIKOBBIE KaTErOpuu (MeAULIMHA, MaTEMaTHKa, UCTOPHS) U JIp.

Pabora ¢ ¢mdmi-kapTamMu IpoeKTUPYETCS C yUYEeTOM NMPUHIUIIOB CUCTEMHO-
JeSITeIbHOCTHOTO MOAX0a K 00yYeHMIO: MPH COCTABICHUM Habopa CJIOB HpOHC-
XOIWT MOHMMAaHUE B3aWMOCBS3€H, MPHHIIMIIOB M aJITOPUTMOB CIIOBOOOPa30BaHUS;
aKTUBU3UPYIOTCSI BHUMaHME U NaMsTh; pa3BUBAETCS BOOOpakeHue; popMUPYIOT-
Csl HABBIKM CHCTEMATUYECKOTO KOHTPOJISI U CAMOKOHTPOJISL.

JInst mosTydeHus akTyallbHbIX CBeIeHHH 00 3 PeKTUBHOCTH PHUMEHEHNUs (hiIdI-
KapT Mpu 0OyYeHUH KaK CPEeACTBa Pa3BUTHs BEpOAIbHOW KPEATHMBHOCTU CTYICH-
TOB MPUMEHSIOTCS SMIUPUUECKHE METOBI:

— HaOMroIeHNe 32 KOMMYHUKallMel BCeX YYaCTHUKOB B3aUMOJEHCTBUS (Ha-
puUMep, 3a OJIHY MUHYTY OOBSICHUTH TIPOCTOE CJIOBO);

3 Kids Flashcards. BecruiaTHblii OHIaliH-reHepaTop pa3BUBAIONIMX KAPTOUEK I 00YHaIONIUX
samsatuit. URL: https:/kids-flashcards.com/ru/online-flashcards-maker (nata obpamenus: 25.02.2022).

4 Lexilize Flashcards. Ilpunoskenne mis M3ydeHHs CjlIOB — Beerga B kapmame! URL:
https://lexilize.com/ru/ (mata obpamenus: 25.02.2022).
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— aHaJIM3 OTBETOB B CUTYallUU NPO(EeCCHOHATIBLHOIO OOIIEHUs (TIepEeroBOPSI,
TPYIAOYCTPOICTBO, 3aKJIFOUEHUE KOHTPAKTA);

— 00CcyXJ€HHEe Pe3yIbTaTOB PabOTHl ¢ (udII-KapTaMu (KakUM 00pa3oM co-
€IMHEHBI JIBE KapTOUYKHA MEXKIy COOOH WIIM Kak M300paXeHHe Ha KapTe COOTHO-
CHUTCS CO CIIOBOM);

— KOJIMYECTBO CIIOB/(hpa3, UCTIONB30BAHHBIX CTYJIEHTOM, NPU padoTe ¢ (hidi-
KapToOH B MpoLECCe N3yUYEHUs] MaTeprana;

— BpeMsl Ha 3a[IOMHHAHUE HOBBIX CJIOB;

— 00bEM U COOTBETCTBHUE HMCIIOJIb30BAHHBIX (DYHKLIMOHAIBHBIX BO3MOKHO-
CTEH CEpBHMCOB IO CO3/IaHUIO (PIIALI-KAPT JUIsl pa3BUTHUS BepOaNbHON KpeaTUBHO-
CTU U T. 1.

JIns1 OUEHKM BXOJHBIX YCIOBHI UCITOJIB30BAaHO TECTUPOBAHKE, BKIIFOYAIOIIIECE
crnenyromue 6s10ku «CrnoBapHslii 3anacy (60 6amnos), «Mopdomnorus» (10 6amos),
«CrnoBoobpazoBanue» (10 6amios), «Cuntakcuc» (12 6amnoB), «3ByKoBasi CTO-
ponsl peun» (12), «purypnsiii rect Inuca [lona ToppeHca». Takke npuMeHSIOT-
Csl BCTIOMOTaTeIbHBIE METOJIbI KOMITBIOTEPHON 00paOOTKH JaHHBIX: 0(OpMIICHUE
B BUJIe TaONMILL, iMarpamm, rpadukoB, npe3eHTanuii u pdf-gaiinos.

B ¢urypHom Tecte ToppeHca HCIONB3YIOTCS TPH 3aJaHUs, OTBETHl Ha KO-
TOpble 0(OPMIIAIOTCS B BUJE PUCYHKOB M MoAnuceil k HUM. [lanee aHanu3upoBa-
AUCh OaTbl TIO KPHUTEPHSIM «OETJIOCTh», «OPUTHHAIBHOCTHY», «a0CTPAKTHOCTH
Ha3BaHUs», «COMPOTHUBIICHHUE 3aMBIKAaHUIO» U «pa3padoTaHHOCTh». OOmIas cymma
ObLIa IMOJEJIEHA HA IIATh.

Urak, B pe3yibTaTe NepBOHAYAIBLHOM TUATHOCTHKU Kbl CTYAEHT HaOupa
ot 30 no 174 6amnos. Jlns onpeneneHust ypoBHsI ¢()OPMUPOBAHHOCTH BEpOAIbHOM
KpPEeaTUBHOCTU (IO CyMME BCeX ILECTH OJIOKOB) ObUIM BBEJEHBI YPOBHH «ILIIOXO»
(ot 30 mo 49 GamnoB), «HIKe HOpMBD (0T 50 mo 89 GamioB), «HOpMa» (0T 90
no 149 6annoB), «Bbiie HOpMBD (0T 150 mo 173 GamioB), «oTau4HO» (OoJee
174 6anmnos).

DKcnepuMeHTalIbHOE UCCIeIoBaHKEe MTPOBEACHO Ha 6a3e BsTckoro rocynap-
CTBEHHOTO YHHBEPCHTETA MPU M3YYCHHU KYpPCOB «DIEKTPOHHBIE PECYpPCHI B MPO-
(eccuoHanbHON nesTeNbHOCTH» U «HOCTpaHHBIN sI3bIK». BbuTH 3a/1eliCTBOBAHBI
60 cTyneHToB ¢ nepBoro kypca no HanpasieHuto 37.03.01 «Ilcuxomnorusp» (ypoBeHb
MOJrOTOBKM — OakanaBpuat). CpeHu BO3pacT pPEeCHOHAECHTOB cocTaBui 19 ser
(78 % nmeBymiek u 12 % roHOMICH).

Cratuctuueckas o0paOoTKa pe3yabTaTOB BBIIOJHEHA MPH MOMOIIM KpUTE-
pust x2 (xu-kBanpar) [Iupcona.

Pe3yabTaThl U 06cy:xneHue. Beceobmas Jleknaparusi 0 KyJbTypHOM pa3HO-
o6pasum, npuasitas FOHECKO?®, HampaBieHa He TONBKO Ha 3aIUTy MCYE3aIOMIMX
A3bIKOB, HO M OINpENEIseT CHEKTP MEPONPUSITHUH, KOTOPbIE CTPaHbl/TOCYIapCcTBa,
JIOJDKHBI PEaM30BBIBATh: COXPAHEHME SI3bIKOBOTO HACIEAMS YeNIOBEYECTBa, pac-
MIPOCTPAHEHHUE TBOPUECKHUX UAEH; MOOILIPEHHE SI3bIKOBOIO Pa3HOOOpa3Hsl, BOCIIUTA-
HHUE YBAXXECHHUS K POJAHOMY SI3bIKY, MOIMYJSPU3AIM U3YUECHUS! HECKOIBKHUX S3BIKOB.
B xone ananutndeckoit paboThI ¢ TUTEPATypOit 000CHOBAHO, YTO:

SBeeobmas  gexmapamus IOHECKO o  kynerypHom — pasHooGpasum. URL:
https://www.un.org/ru/documents/decl _conv/declarations/cultural_diversity.shtml (mara oGpamre-
Hus: 25.02.2022).
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— pa3BUTHE SI3BIKOBOTO Pa3HO00pa3us, COACHCTBUE PACTIPOCTPAHEHHUIO TBOP-
YECKUX HJIeH, BKIIIOUEHUE ITU(PPOBBIX PECYpCOB B OOYUCHHE MHOCTPAHHBIM SI3bI-
KaM — HHULIMATHUBBI, noaaepxkuBaembie Ha ypoBHe FOHECKO;

— HaJIMYue KPEeaTUBHOTO MBIIUICHUS OTMpEIesieT MHOTHE TIpodeccronanb-
HbIe KOMITETEHIIUHN OyAyIINX CIEeIHATUCTOB;

— KpEaTUBHOCTh PEUH — CIIOCOOHOCTh IMUHOCTH K TBOPYECKOMY MBIIILICHHIO;

— 0o0yueHHe WHOCTPAHHOMY SI3bIKY 00JIa/1aeT MOIIHBIM JUJAKTUYECKUM T10-
TEHITUAJIOM JIJISl Pa3BUTHSI BepOAIbHON KPEaTUBHOCTH;

— B COBPEMEHHOM 00pa30BaTeIbHOM MPOCTPAHCTBE MOSBISIFOTCS HOBBIE ITH(]-
POBBIE CPEICTBa, KOTOPBIE CO3MAIOT JOTIOJHUTENIBHBIC YCIOBUS ISl Pa3BUTHS
KpEaTUBHOCTH B IEJIOM U BepOaIbHON KPEaTUBHOCTH B YaCTHOCTH.

OcHoBHas 1eJbh HKCIEPUMEHTa 3aKirodaiachk B mpoBepke 3¢ddexrnBHOCTH
WCIONIb30BaHUs (IIAII-KApT JUTIsl Pa3BUTHUS BepOAbHON KPEaTUBHOCTH CTYACHTOB.
Ha moaroroBurensHOM 3Tare 3KCIepuMEHTa NeAaroroM ObLIH MTPOaHATH3UPOBAHbI
COBpPEMEHHBIE JOCTIKEHUS TUHTBOJUIAKTUKH OTHOCHTEIBHO MOTEHIIMANA IIU(po-
BBIX CEPBHCOB, HHTEPAKTUBHBIX CPEJICTB I OOYyUEHHs, a TAaKXKe OIpPeeIeHO, UYTO
pa3BUTHE KPEaTUBHOCTH MPHU U3YyUEHHUH SI3bIKa MPEANOoNaraeT MOAroTOBKY JHYHO-
CTH K TBOPUYECKOMY MBIIIIEHUIO. B KadecTBe cpeacTB st obecrieueHus TOMOoTHH-
TEJIbHBIX YCJIOBUI MO pa3BUTHIO BEpOAIBbHON KPEaTUBHOCTU MIPUHSTO PEIICHUE MPH-
MEHSITh (UIII-KAPThI, KOTOPBIE MOTYT HCIOJIL30BAThCS U B ayIUTOPHH, U B OHJIAMH-
pexXUMe, U IPY HHIUBUAYAIEHOM O0yUEHHH.

OOyuarmumMcs Ha dTare NepBOHAYAIbHON JMArHOCTUKU MPEAJIaraioch OT-
BETUTH HA BOMPOCHI METOJUK U3 IIECTU OJOKOB (OMUCAHBI B METOJOJIOTUU HUCCIIe-
NoBaHUs). Pe3ynbTaThl U3MepeHHs, MPOBEICHHOTO /10 Hadaga SKCIEPUMEHTA, Mpe/i-
CTaBJICHBI B TAONUIIE.

Pe3ynbTaThl U3MEpeHUii N0 YPOBHIO pa3BuTUs BepOanbHOW KpeaTUBHOCTHU

Fpynnbi
YpoBeHb kcnepumeHTanbHasa (30 cTyaeHTOB) KoHTponsbHas (30 ctyaeHTOB)
Ao akcnepumeHTa | Mocne akcnepumeHTa | [lo akcnepumeHTa | Mocne akcnepumeHTa

Mnoxo 3 1 3 2
Huxe HopMbl 6 2 7 8
Hopma 14 8 13 12
Bbille HopMbI 5 8 5 5
OTANYHO 2 11 2 3

The results of measurements on the level of development of verbal creativity

Groups
Level Experimental (30 students) Control (30 students)
Before After Before After
the experiment the experiment the experiment the experiment

Bad 3 1 3 2
Below the norm 6 2 7 8
Norm 14 8 13 12
Above the norm 5 8 5 5
Excellent 2 11 2 3

BTopoii sTan skcnepuMeHTa MOCBSIIEH U3MEHEHUIO CTPYKTYpPhl 3aHATUN B
COOTBETCTBUU C II€NIbI0 HcclienoBanus. [IpenonaBaTens B paMKax JUCHMILUIMHBI
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«ONEeKTpOHHBIE pecypchl B MPOPECCHOHATHHON ASSITENFHOCTH» U3ydal HU(ppoBoi
CEpBHC I CO3/MaHus (IIdII-KapT/HCIIOJIb30BaHUS TOTOBOrO Habopa. 3areM Ha
3aHATHUAX TI0 MHOCTPAHHOMY SI3bIKY M3YYallUCh Pa3AeIbl JEKCUKU U TPAMMAaTHKH.

Ha tperpem aTamne uccienoBaHus MPH OpraHU3aIMK MPAKTHYECKONW paboThI,
Hay4YHO-HUCCIIEI0BATENbCKOW M TBOPYECKOW NEATENbHOCTH O0ydaromuMces ObLIO
peIoxKeHo opopMuUTh B BUE Habopa (UdII-KapT U3yUEHHBIC TIOHSTHS, HOBBIC
CJIOBa M yCTOMYMBBIE BBIpAKEHUS. B KauecTBe KOMIBIOTEPHOW MPOTrpaMMbl CTY-
IeHT Mor ucroib3oBaTh Lexilize Flashcards, HO Takke ObLI CBOOOIEH B CBOEM
BbIOOpE U MOT IPUMEHUTH APYToi udpoBOI cepBHC.

QdII-KapThl — TEMaTHYECKHE KapTOUKH ¢ M300paskeHHUEM MPEeIMETOB N
MOHATHUH, TPEACTaBICHHBIE B AJIEKTPOHHOM BHIE. D(P(HEKTUBHOCTh MCIOIH30BA-
HUS (DIALI-KapT I pa3BUTHs BEpOAIbHOM KPEaTUBHOCTH MPOBEPSIIACH MPH 00Y-
YEHUU CIIEIHAIUCTOB, Ybsl OyAyIias mpodeccuoHanbHas IesSTeNbHOCTh MPeo-
JaraeT pelieHue 3afad B cdepe 00pa3oBaHUA, 3APAaBOOXPAHEHMsSI, KYJbTYpPHI,
CTOpTa, YIPaBJICHHS, COUATLHON TIOMOIIM HACEIICHUIO.

BepOanbHas cocTaisromas KpeaTuBHOCTH U3MEPSETCS KaK ¢ TOYKH 3PSHUS
pa3BuTHs peun (CIOBApHBIN 3amac, MOphOIorus, CIOBOOOpa3OBaHKE, CUHTAKCHC,
3BYKOBasi CTOPOHBI PeUd U Jp.), TaK U C MO3UINH TCUXOJOTHYECKUX MPOLIECCOB,
BEIYIINX K HOBBIM pe3yibTaTaM ((purypHsiii Tect ToppeHca).

[To moruke mporpamMmbl UCCIIETOBAHUS Ha 3aHATHUSAX 110 JUCIUILTHHE «DIIeK-
TPOHHBIE PeCypChl B MPOPECCHOHATBHON IEATETHHOCTHY CTYIACHTHI U3Yy4alld cep-
BUCHI IJ pa0boThl ¢ ¢udii-kapramu. [Ipumepsl 3a1anuii, KOTOPbIE OHU BBITTOTHSI-
JIY B IPOTrPAMMHOM cpene:

1. CoctaBbTe HaOOpHI CIOB MO TEME/KATETOPUU B BHUJIE TEKCTOBOTO JIOKY-
MEHTa U B (popMaTe 3JIEKTPOHHOTO JIHCTA.

2. YcTaHoBUTE IPUIIOKEHUE TSl pabOThI ¢ (PIIdII-KapTamMH.

3. Uzyunte naTepdeiic u QyHKIHOHATEHBIE BO3MOKHOCTH: BBIOOP POIHOTO
S3bIKa W SI3bIKA JUI M3YYCHHs, BBHIOOP THIIA TOANHUCKU (OecCIIaTHO/TPEMHIYM),
M3y4YeHHE FOTOBBIX KaTETOPHii CJIOB U J0OaBICHHE HOBBIX, pEAAKTUPOBAHUE CIIOB.

4. Odopmute (GrdII-KapThl JUIsl U3yYeHHUs] HOBOTO Marepuasna (Hampumep,
JUTSL U3y4eHHs OMorpaduu y4eHOTO-TICHX0JI0Ta, CITMCKa HOBBIX TIpodeccwii).

5. BbImonuuTe UrpoBbIe 334aHUs M0 3aKPEIUICHHIO U CUCTEMATU3AIH: UTPBI
«Joranmaiics!», «Bcnomuny, «Haliau napy».

6. [Ipumennute HaOOPHI KapTOUEK B KOHKPETHON CUTyalluu OOIIeHHs (KOH-
CyJbTaLUs TICUXO0JIOra, pa3peiieHne KOHGIUKTOB H T. II.).

KoHkpeTHbple TpakTH4YeCKHE pPe3ysbTaThl, KOTOPhIE OTMEYaJH OKOHYaHHE
MPAKTUYECKON ACSITELHOCTH B CEPBUCE MO paboTe ¢ udII-KapTaMu:

1) Teopermueckue 3HaHHA 00 WHTEPAKTHBHBIX CpPEICTBAaX B IpodeccHo-
HAJbHOHU JIESATCILHOCTH;

2) ¢bopMupoBaHME YMEHMH HCIOJIB30BaTh T'OTOBBIE (UIAII-KApThl U CO37a-
BaTh coOcTBeHHbIEe. [loHMMaHue NMPaKTUYECKOW HEHHOCTH MPOAYKTOB JTaHHOTO
cepBuca ISl perieHust Oy Iyux mpoGecCHOHANIBHBIX 3a]1a4;

3) cobcTBeHHBIE HAOOPHI (HIIAII-KAPT, OTpAXKAIOIIEe CICUPUKY TTPEAMETA.

Jlanee oOyuaromuyecsi SKCIIEPUMEHTAILHON TPYIIBI MPUMEHSIIH (PIAII-KapThl
B U3yYEHUH WHOCTPAHHOTO s3bIKa. PaccMOTpUM mpuMep yrpakHEHHsT Ha OCHOBE
(bidII-KapT A pa3BUTHA KpeaTuBHOCTH peul. [lemaror pucyer 3Be3qy U y KaXKaoro
KOHIIa BBIKJIa/bIBaeTcs (prdmi-kapra. 3ajadya yyaCTHHKA — OOBSICHUTH CYIIHOCTh
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npeaMeTa, sIBIEHUs. ¢ moMolbio cBoux (mam-kapt. Hanpumep: «Ilcuxonor» —
9TO CIENHATUCT, KOTOPBIA MOJYYHJI BBICIIEE T'YMaHHTapHOE 00pa3oBaHUE TI0
HanpasieHuto noarotoBku «llcuxomnorus»; «Ilcuxonor» — 3to 3urmynn @peiin.
Takast urpa cnocod6CcTByeT yMEHHIO OOBSCHATH CJIOBA HAa aHIJIMMCKOM SI3bIKE U Ha
MIO3/IHUX FTarax o0y4eHus..

[Ipumep npyroro (KOMOMHMpPOBAHHOIO) yHmpakHEHUS «YTO B3sTh ¢ cOOOM
Ha HeoOuTaeMblil OCTpOB». [l CTyIEHTOB MelaroroM MoAroTaBiIuBaeTcss Habop
(III-KapT, U3 KOTOPHIX OHU JOJDKHBI BBIOPATh TOJNBKO TPU. DTU (IIAII-KApPTHI —
CHUMBOJIbI T€X MPEAMETOB, KOTOPbIE OHU 0053aTeIbHO BO3BMYT € CO00M Ha BOOO-
paskaeMblif OCTPOB. YUAaCTHUKH TaK)K€ MOTYT apryMEHTHPOBATh, IOYEMY CIeNaIn
MMEHHO Takoi BbIOOp. CHavana oOydaroniyecs MPUHUMAIOT PelIeHHE CaMOCTOs-
TENbHO. 3aTEM OHU OOBENMHSAIOTCA B Iaphl, I7ie HEOOXOIUMO €IUHOIVIACHO pe-
LIMTh, KAKHE UMEHHO (UIAII-KapThI (IpeIMEeThI) CTOMUT B3sTh ¢ coboil. [lanee uner
paboTa B MUHU-TPYIIAX Mo 4 4eloBeka, 3aTeM — 1Mo § U T. . (B 3aBUCHMOCTH OT
pa3Mepa kiacca). B utore KouIeKTHB 1OJIKEH MPUHATH PELIEHUE €IUHOTIACHO.

CryneHTbl U3 KOHTPOJIBHOM TPYIIBI W3ydalad MPOrpaMMHbIE CpeAcTBa s
co3aHus GUdII-KapT B paMKax JUCIHUILTUHBI « DJIEKTPOHHBIE Pecypchl B mpodec-
CHUOHAJIbHOMU JiesiTeNnbHOCTI». OHAaKO CHelManbHO-OpraHU30BaHHON JesITeIbHOCTH
10 BKJIIOYEHHUIO (PIIAII-KAPT ISl Pa3BUTHsL OErJoCTH, THOKOCTH U OpUTMHAIIBHOCTH
peuy Ha 3aHATHUSX 110 MHOCTPAHHOMY SI3BIKY He ObU10. OOy4aromumecs: KOHTPOJIbHOU
TPYIITBl U3YYaJl MaTepUa 10 YIPaXHEHUAM U 331aHUSM U3 padOYHX MPOTPaMM.
[Tpumep ynpaskHeHHs: Ha OYMaXHOM JIMCTE/B 3JEKTPOHHOM BUE 00y4aromuMcs
NPEeIbSIBISUINCH CoBa. CTYACHTBHI U3 KOHTPOJILHOW TPYMITBI TOJHKHBI OBLTH 00b-
SICHUTB, C Y€M CBSI3aHO Kaxjoe cioBo. Hanmpumep: npodeccus — 3To nemno (Tpyao-
Bas JEATEIbHOCTh), KOTOPHIM 3aHMMAETCs 4eJoBeK; Mmpodeccust — 3To 1eIo, 3a-
HUMasIChb KOTOPHIM YEJIOBEK IMOJIyYaeT CPEACTBA K CYIIECTBOBAHHIO; Ipodeccus —
CHEIHAIbHOCTb; podeccust — Ponuny 3amumars.

Ha ¢ukcupyromei ctaguu sKciepuMeHTa BHOBb IPOBOIMIIOCH TECTUPOBAHHE
110 METOJIMKAM U3 IIECTU OJIOKOB (9T JaHHBIE TAKXKe MPEICTABICHBI B TAOJIHUIIE).

B nannoMm ciydae runotessl GOpMyITHPYIOTCS CIEAYIOIIIM 00pa3oM.

HO: ypoBenb BepOasbHONW KpEeaTMBHOCTH B 3KCIEPHUMEHTAJIBHOW TpymIe
CTATUCTUYECKH PaBEH YPOBHIO 0OydaromMxcs B KOHTposbHOM; H1: ypoBeHb B 3kc-
MEPUMEHTAIILHOM TPYIIE BBIIIE YPOBHS KOHTPOJIBHOM TIpymnmbl. [lanee B oHIaiH-
pecypce MOJCUMTAHbI 3HAYCHUS KPUTEPUS 110 (Xiagn1) M TOCHE (Xiagnz) PKCTIE-
pumenta. st o = 0,05 mo Tabiuiiam pacrpeaeieHus X;2<pm paBHO 9,488. Takum
06pa30M, Xiagn1 < Xipur (0,114 < 9.488), a Xlagnz > Xipur (9997 > 9.488).
CrnenoBatenbHO, CABHT B CTOPOHY TOBBIMICHHUS YPOBHS BepOAbHOW KpeaTHBHOC-
TH 00y4aOLINXCs SKCIIEPUMEHTAIIbHON TPYIIbI, MOXKHO CUUTATh HECIYUYaiHbIM.

BBINONHSAS KOTMYECTBEHHBIH aHAIHN3 TOJTYYCHHBIX JaHHBIX, MOXKHO C/IEIaTh
BBIBOJI, UTO MOCJIE 3aBepIIeHUs dKcriepuMenTa y 37 % CTyIEeHTOB B SKCIIEpUMEH-
TaJIbHOW TpyMIe ypoBeHb C(HOPMUPOBAHHOCTH BEpOAIbHON KPEaTUBHOCTH OKa-
3ancs «BbicokuM» (11 obyuaronuxcs u3 30), B TO BpeMsl Kak IepBOHAYAIBHO OH
6bu1 paBeH 7 % (2 pecnionnenTa u3 30). KonuuectBo oOydaroniuxcsi ¢ ypoBHAMHI
«HWYK€ HOPMBD» U «IUIOXO» CyLIeCTBEHHO moHu3uioch ¢ 30 no 10 %. [{ns xon-
TPOJBHON TPYMIIBI 3aUKCUPOBAHO CJEAYIOLIee: MOKA3aTelb [0 YPOBHIO «OTJINY-
HO» KauecTBEHHO u3MeHucs ¢ 7 10 10 %, a mo ypoHto «uioxo» —c¢ 10 1o 7 %.
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N3 pyHKIMOHATBEHBIX BO3MOKHOCTEH CEPBUCOB MO CO3JAHUIO0 MHTEPAKTHB-
HBIX KapTo4yeK U HaOOpOB (IdII-KapT, OKa3bIBAIOIINX MOJIOKUTEIbHBINA TUJAKTH-
yeckui 3¢ (eKT Ha pa3BUTHE BEPOATHHOW KPEaTUBHOCTH, YYACTHUKU SKCIIEPUMEHTA
OTMETHUJIM: UCTOJIh30BaHNE aKKAyYHTOB BCEMHUPHBIX COIMAIBHBIX CETe; BO3ZMOXK-
HOCTb OBTOPEHMSI CJIOB, UMIIOPTA U3 3JIEKTPOHHBIX TaOJMI]; CO3[JaHie CBOMX Ka-
TEropuil cioB; paboTa Ha KOMIIBIOTEPE U B MOOMJIBHOM NpPUJIOKEHUHU. Takxke B
o0CyXJIeHUN OBLIN BBIACIEHBI CIEIYIOIINe HAMpaBIeHUS ISl COBEPIICHCTBOBA-
HUS CepBHCA:

— Ha KapTOYKaxX CO CIIOBOM Ha M3Y4aeMOM SI3bIKE U3MEHHUTh MECTOPACIIOJNO-
YKE€HUE KHOIIKH JJIs1 03BYYMBAHUS CIIOB;

— HACTPOUTH NPUJIOKEHHUE TaK, YTOOBI IEMOHCTPUpPOBAIACh CHadaja OFHA
CTOpPOHA KapTOUKH, a MOTOM Jipyrasi. To ecTh cHadaja mojb30BaTeNb MEPEBOIUT C
PYCCKOIO Ha aHIVIMMCKUH, a 3aT€M C aHIVIMMCKOTO Ha PYCCKUM.

Boigenensl crienyoomuye TUAaKTHYECKHE BO3MOXKHOCTH (IIII-KapT MpUMe-
HUTETHFHO K OOYYEHUIO B YCIOBHSIX Pa3BUTHsI COBPEMEHHOM 1u(poBoit 00pa3oBa-
TEJIBHOM Cpelibl: aKTUBHOE YYacTHE B MPOLECCE M3YUYEHUS MHOCTPAHHOTO SI3bIKA;
TUIaKTUYECKHUE UTPbl C BKIIOYEHHEM IIU(PPOBBIX CEPBUCOB; Pa3BUTHE TBOPUECKO-
ro MBILIUICHUS, peYM, MHTEJUIEKTa; CUCTeMaTH3alus U o0oOIIeHHe MaTepuana;
HOBBIE (DOPMBI KOHTPOJISI; BOBMOXKHOCTh YYUTHCSI CAMOCTOSATEIBHO.

[Tocnennee mpuoOpeTaeT 0coOyI0 3HAYUMOCTh B YCIIOBUSIX TOJTOTOBKH BbI-
COKOKBATM(PHUIIMPOBAHHBIX CIIEIUANUCTOB Oyaymiero. JlelcTBUTENbHO, y4acTHH-
KM 3KCHEPUMEHTAIBHONW TPYNIbl MOJIyYald JOTOIHUTENbHBIE YCIOBUS ISl Tpe-
HUPOBKHM KOHIIEHTPALlMU BHUMAaHUS U MaMSITH, BOCIIUTAHUSI CAMOMOTHUBALIUH, Pa3-
BUTHS KPUTHYECKOTO MBIIUICHUS, MTOJIYYSHUS OIbITa CAMOCTOSITENIBHOTO IIaHU-
poBaHus pabOTHI.

Martepuans! uccnenoBanus coorseTcTBytoT npunuunam OOH u FOHECKO
OTHOCHUTEJIbHO HEOOXOJUMOCTH Pa3BUTHS S3BIKOBOIO PazHOOOpasusi, COAEUCTBUS
pacnpoCTpaHEHUIO TBOPUECKHUX UJEH, BKIIOYEHHIO IU(POBBIX peCypcoB B 00yue-
Hue. Kpome Toro, mpaktuueckue pe3yibTaThl UCCIEIOBAHUS MOTYT IPUMEHSITHCS
B paMKaX MEXIYHapOJIHBIX MEPOIPHUITHI MO BHEAPEHUIO HOBBIX MOAXOMOB IS
Pa3BUTHS HWHOS3BIYHOTO OOIIEHHS (HAmpUMep, B TPEHUHTax, KOH(EpeHIUsIX 1Mo
obMeny ombiToM). ChopMyJIMPOBAHHBIE BBIBOJIBI JOTONHSIOT 3akitoueHus C. Jlan
U COaBT. OTHOCHUTEIBHO MOTEHUHMaNa (GIdIm-KapT JUisi HHAMBUAYATBHOTO TOIX0a
u rpynnoBoil padotsl [14]. Kpome Toro, mosyuyeHHble pe3yibTaThl PacIIUPSIOT
npencrapienus M. Ban JIuiik U cOaBT. OTHOCUTENBHO CHEKTPA IUIAKTUYECKUX
CPEICTB IIJIsl Pa3BUTHUSI KPEATUBHOCTH peuu [15].

3akiaoueHue. B mpencTaBieHHOM HCCIEIOBAaHUU KPEATUBHOCTH paccMmart-
pUBaeTCs MPUMEHUTEIBHO K PeYM KaK YMEHUE FOBOPUTh OPUTMHAIBLHO, HECTAH-
JapTHO, HHTEpecHO. U, Kak creacTBue, BepOalbHask COCTABISAION[as KPEaTUBHOCTH
M3MepseTCs KaK C TOYKU 3pEHUs pa3BUTHUS peud (CIOBapHBIN 3amac, Mopdoiorus,
CJIOBOOOpA30BaHUE, CUHTAKCUC, 3BYKOBAsi CTOPOHBI PeUH), TaK U C MO3UIMU IICUXO-
JIOTMYECKUX IPOLIECCOB, BEAYIIMX K HOBBIM pe3yibTaraM (OerjocTb, OpUrHHAIb-
HOCTb, THOKOCTH). OTIUUUTEbHAS OCOOEHHOCTh MPENTI0KEHHOTO MOX0/Ia COCTOUT
B cieayroueM: Gi3II-KapThl — 3TO U CPEACTBO U3YUEHHUS (B Kypce «DIEKTPOHHBIE
pecypchl B mpohecCHOHATBHOM EeATeTLHOCTHY ), U CPEACTBO 00yueHus (Ha 3aHs-
TUSX 10 HUHOCTPAHHOMY SI3bIKY), ¥ HOBBI MHCTPYMEHT caMoOBbIpakeHus. Hampu-
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Mep, ¢ momouibio (udUI-KapT, pazpaboraHHbix B cepBuce Lexilize Flashcards,
CTYACHTHI MOATOTOBHUIIM TEMAaTHUECKUI CIOKET O MPOoGOpUEHTAIINH [T a0UTY-
PHUEHTOB.

B npyrux cnyyasx (udmi-kapThl aKTHBHO MPUMEHSIJINCH HA IPYTHX YUYEOHBIX
JMCIUTUIMHAX: MOJICIMPOBAHNE TICHXOJIOTUYECKUA CUTYaIMid, IpoOIIeM OOIIeHHS,
ounorpaduueckue onucanus. Meroa (dII-KapT TakKe MPUMEHSIICS Ha 3aHATHAIX
0 apT-Tepanuu Kak MoJep:Kka caMoIo3HaHus B KoM(opTHOI aTMocdepe.

[Tpu 0600IICHN PE3yIBTATOB MENArOTHIECKOr0 SKCIEpUMEHTa ObUTH chop-
MyJIUpOBaHbI MIPaBUiia, BHIMOJHEHHE KOTOPHIX oOecneunBaeT 3PPeKTUBHOCTh pH-
MeHeHHUs (IIALI-KAPT U1 Pa3BUTHS BepOaIbHOM KPEeaTHBHOCTH 00YYarOIUXCS:

1) He pekoMeHAyeTCs MEXaHMYECKOE€ 3a4yUThIBaHWE HH(OpPMAIMH, COIEp-
xaiercs Ha Qmami-kapte. Llenecoo6pa3Ho UCIIONIB30BaTh UTPOBBIE TPUEMBI, IO~
KIII0YaTh MUMUKY/5KECTbI, IPUBOIUTH aHAJIOTHIO, IPUMEHATh JPyTrue BU3yallbHbIE
cpeAcTBa (aHUMAIIHMIO, CKETYH ), apTyMEHTHPOBATH CBOIO MO3UIIHIO;

2) pEKOMEHTyETCsI HCTIOIh30BaTh TOTOBBIE HAOOPHI (MIAII-KapT TOJIBKO HA Ha-
qanbHOM 3Tane o0ydenus. 'opas3no s¢ddexTrBHEE B MIaHE Pa3BUTHS KPEaTUBHOCTH
peun — co3maBaTh M o0oramarh CBO0 cuctemy (idm-kapt. [Ipexae yem npucry-
naTh K pa3paboTKe TaKoi CHUCTEMBI, HY>KHO OTBETUThH Ha PsiJl BOIPOCOB: HACKOIBKO
peryJisipHbIM OyeT UCHOJIb30BaHUE (DIIAII-KApT, SIBJISETCS JIM HaOOp YHUBEpCAJb-
HBIM WJIH Y3KO MPOECCHOHATBHBIM; KaK cJelyeT 00beINHATh KAPTOUKH IO KaTe-
TOpHUSM; KaKOW Tepro,1 OOHOBIICHUSI COAEPKaHMsl (IIAII-KaAPT;

3) pabota ¢ ad1I-KapTaMH T0JIKHA MOAJEPKHUBATh TUYHOCTHOE U Mpodec-
CHOHAJILHOE Pa3BHUTHE;

4) Toe3HO TOJKITI0YaTh MHEMOTEXHUKY. JlnHaMu4eckue n3o0paxeHus: B uH(O-
rpauke MOJOXKHUTEIbHO BIMAIOT HAa (JOPMHUPOBAHME HABBIKA S3BIKOBOM JOTaJKH,
aKTUBU3UPYIOMIEH [ETOYKY MBICIUTEIBHBIX onepanuii. MHeMOHUKY 3¢ dekTrBHO
MMPUMEHATH NPU M3YYCHUH HOBBIX CJIOB (3ay4YMBaHWHU), MPEOOpPa30BAaHUU CJIOB B
00pa3bl (KOAMPOBAaHUM), 0Opa30BaHUU CBsI3€H MEXy ONMOPHBIMHU M 3allOMHHae-
MBIMHU 00pa3zamu (3alIOMUHAHUE);

5) xenmaTenbHO MPOWU3HOCHUTH OTBETHI (HAAMHUCH Ha (DIAII-KapTax) BCIyX.
OTOT mpueM JenaeT 3alloOMUHaHUe Oojiee SIPKUM, TaK KaK MOJAKIIOYAaeT ayaualb-
HBIA KaHa,

6) He cieayeT paccMaTpuBaTh (BIAII-KapThl KaK YHUBEPCAIbHOE AMJIAKTU-
YeCKOoe CPe/ICTBO.

Omm-kapThl — ) HEKTUBHBIA HHCTPYMEHT BO3ICHCTBUS, CTUMYJIMPOBAHUS,
AKTHBU3AIMKM y4eOHOUM NEeATEeITLHOCTH, HO HE €IMHCTBEHHBIM M MMEIOIIUI OIpe-
JIefIeHHbIE OrpaHUYEHHsI 10 MpUMEeHEeHUI0. ONTUMalIbHBIM BapHaHTOM IPECTaB-
asieTcs 00beIMHEHNE 3TOTO METO/Ia C IPYTUMH, TPAJAULIUOHHBIMU WM WHHOBAIIH-
OHHBIMH: TECTbI, YUeOHUKHU, U3yUYE€HUE TPAMMATUKH U MPABUII C MPENoJaBaTeIeM
B ayJMTOPUH, OOLIIEHHE C HOCUTENISIMHU S3bIKa, 00yJaroIye BUIEO.

TakuMm o6pa3om, BKIItOUEHHE (DIAII-KapT B 00ydeHHE CIIOCOOCTBYET pa3BH-
TUIO BepOaJIbHON KpeaTMBHOCTH CTYJIEHTOB. Marepuanbl MCCIEI0BaHUS CBUJE-
TEJICTBYIOT O TOM, YTO IPUMEHEHHE (PIdII-KapT MpHU 00yUEeHUH MO3BOJSET 0bec-
MIEYUTH OTIOJIHUTEIbHBIE YCIIOBHS JJISi Pa3BUTHS TBOPUYECKUX BO3MOXKHOCTEH de-
JIOBEKa.
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Abstract. Problem and goal. The article is aimed at identifying factors in the develop-
ment of conceptual thinking of schoolchildren in the conditions of informatization of educa-
tion. The rapid informatization of society and education makes modern teachers look for new
ways to form the conceptual thinking of students, while involving the latest information and
communication technologies. There is a problem of determining the role and place of concep-
tual thinking in the evolution of a digital society, identifying effective domestic and foreign
electronic educational resources that contribute to the formation of conceptual thinking in children
of different ages. Methodology. A model for the formation of conceptual thinking of secon-
dary school students based on an electronic course in Spanish has been created. Experimental
training of schoolchildren was carried out using educational electronic resources, the develop-
ment of which was completed on the basis of taking into account the provisions of this model.
Results. 1t is experimentally substantiated that the positive dynamics of the formation of
the readiness of primary school students to use terminological structures is due to the identi-
fied pedagogical conditions, the introduction of the proposed teaching methods and informati-
zation tools. As a result of the experiment, schoolchildren revealed the improvement of con-
ceptual thinking and an increase in motivation for communication. Conclusion. The use of
the created and tested electronic textbook helps to increase the efficiency of the formation of
conceptual thinking in primary school students in the framework of teaching a foreign lan-
guage. The development of conceptual thinking using a foreign language can be carried out
by taking into account the described pedagogical conditions, which provide for the wide-
spread use of modern information technologies.
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NMpumeHeHne MHPOPMALMOHHBIX TEXHONOIMMN
KakK 3Haunmbin pakTop dpopmMmupoBaHus
MOHATUUHOIO MbILLJIEHUS LUKOJSIbHUKOB

B.JI. HlamkyTh

lIxona Ne 1252 umenu Cepsanmeca, Mockea, Poccuiickas @edepayus
B pusina@gmail.com

AnHoTtammst. [Ipobrema u yenv. BeIIBISIOTCS (DaKTOPBI PA3BUTHS TIOHATHIHHOTO MBIIIUICHUS
IIKOJIFHUKOB B YCIOBHSX HH(pOpMaTu3anuu oOpasoBanusa. CTpeMHUTENbHAS HHPOPMATH3AIS
o01recTBa 1 00pa30BaHMA 3aCTaBIISIET COBPEMEHHBIX IIE/IJarOrOB UCKaTh HOBBIC MYyTH (HOPMHPO-
BaHMS TIOHATHHHOTO MBIIIICHHS yUaIUXCs, IPUBIICKast IPU 3TOM HOBEHIHE HH(POPMAIMOHHO-
KOMMYHHUKaIIHOHHBIE TeXHONOTHH. CyIIecTBYeT MmpoOiieMa ONpeNeNiCHNs] PO M MeCTa IOHS-
TUIHOTO MBIIUICHHUS B 3BOIIOLMOHUPOBAHUN [IM(POBOTO 00LIeCTBa, 0OHApYkeHUs () (HEKTHBHBIX
OTEUYECTBEHHBIX M 3apyOeKHBIX 3JIEKTPOHHBIX 00pa30BaTEIBHBIX PECYPCOB, CIIOCOOCTBYIOMINX
Pa3BHUTHIO MOHATUIHOTO MBIIUICHHS y AeTel pasHOro Bospacta. Memodonoeus. Pa3zpaborana mo-
Je1b (OPMUPOBAHUS TMOHATUHHOTO MBILUICHHS YYaIlMXCsl OCHOBHOM IIKOJIBI HA OCHOBE JJIEK-
TPOHHOTO Kypca 1o UCTIaHCKOMY $13bIKY. [IpoBeieHO SKcriepuMeHTaIbHOE 00yYeHHE IIKOJIBHIUKOB
C PUMEHECHUEM 00pa30BaTEIbHBIX 3JIEKTPOHHBIX PECYPCOB, CO3MAHHBIX C YUIETOM ITOJIOKEHHN
yKa3aHHOW MoJenu. Pe3yismampl. DKCIEPUMEHTANIBHO 000CHOBAHO, YTO MOJIOKUTEbHAS U~
HaMHKa c(POPMUPOBAHHOCTH TOTOBHOCTH YYaIIUXCs OCHOBHOH IIKOJBI K UCTIOIB30BAHUIO TEP-
MHHOJIOTHYECKUX KOHCTPYKIUHA 00YyCIIOBIE€Ha MPUHATHEM BO BHUMAaHHE MMEIOLIUXCS TeIaro-
THYECKHUX YCIIOBHIA, BHEIPSHIEM IPEMIOKEHHBIX METOIOB OOYUCHHS U CPEIICTB HH(POPMATH3AIINH.
B pesynbTate sKcriepuMeHTa y MIKOJIBHUKOB 3a(pHKCUPOBAHO Pa3BUTHE MOHITHIHOTO MBIIUICHHUS
1 TIOBBIIICHIE MOTHBAIIMY K KOMMYHUKAIWH. 3axmiouenue. VIcoab30BaHre CO3MAaHHOTO U alpooH-
POBaHHOTO YIEKTPOHHOTO YIeOHOTO MOCOOHS CIIOCOOCTBYET IMOBHIICHUIO (P PEKTHBHOCTH (POp-
MHUPOBAHUS TOHATUHHOTO MBIIIJICHUS Y YYaIlMXCs OCHOBHOM IIKOJIBI B paMKax 00yueHHs HHO-
CTPaHHOMY S3BIKy. Pa3BHTHE MOHSATHITHOTO MBIIUICHHUS C MCHOJB30BaHIEM MHOCTPAHHOTO SI3BIKA
MOXXHO OCYIIECTBHTH OJIaroJaps y4eTy ONMCAHHBIX ITEAarOTHYSCKUX YCIOBUH, MperycMaTpH-
BAaIOLIMX HIMPOKOE MPUMEHEHHE COBPEMEHHBIX HH(OPMAITUOHHBIX TEXHOJIOTHIA.

KawueBsblie cjioBa: MHQOpMAIIMOHHBIC TEXHOJOTHH, MOHATHHHOE MBIIUICHHE, IIKOJIb-
HUKH, THPOPMAIHOHHO-IIH(POBAsT KOMIIETEHTHOCTb, YJIEKTPOHHBIA 00pa30BaTeIbHBIN pecype

Hcropus crarpu: noctynuia B pegakuuio 21 nexadps 2021 r.; npuHsaTa K myOiauka-
1uu 31 suBaps 2022 1.

Jast uurupoBanusi: Shamkut V.L. Application of information technologies as a signi-
ficant factor in the formation of conceptual thinking of schoolchildren // Becthuk Poccuiicko-
ro yHHBepcHuTeTa ApyxO0bl HapomoB. Cepus: Mudopmaruzamms obpasosanus. 2022. T. 19.
Ne 2. C. 121-134. http://doi.org/10.22363/2312-8631-2022-19-2-121-134

Problem and goal. The Russian education system has recently been under-
going constant changes. The modernization of the educational process systemati-
cally leads each teacher to understand the need to search for such pedagogical
technologies that could interest students and motivate them to study the subject.
Motivation is the most important component of the structure of educational activi-
ty, and developed internal motivation is the main criterion for a person. It lies in
the fact that the child enjoys the activity itself, the importance of its immediate
result for the individual [1].
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The strategy for the development of education directs the activities of teachers
and scientists to search for alternative models for the organization of education
and the formation of a safe educational environment in the context of informatiza-
tion. Digital technologies have become essential components of the new educa-
tional environment at all levels of the education system, which led to the emer-
gence of new requirements for all participants in the educational process, especially
teachers and students [2]. One of the key components of the new formation school
formula is an innovative type of education based on the formation of competencies
necessary for successful self-realization in society [3], among which are mathe-
matical and information-digital competence. In turn, one of the components of
mathematical competence is the culture of logical and algorithmic thinking [4],
which, no doubt, plays one of the key roles in the formation of a conscious person
who is confident in his judgments and is able to think logically not only within
the framework of exact disciplines and apply the skill in any area of its activity.
A necessary component of such a skill is conceptual thinking, that is, a certain
minimum of logical operations necessary for each intellectual person to operate
with basic and fundamental concepts.

The need to master the skill of conceptual thinking of a person in the 21st cen-
tury is indicated in the digital competence framework of citizens DigComp 2.0.
The rapid informatization of society and education makes modern teachers look
for new ways to form the conceptual thinking of students, while involving the latest
information and communication technologies (ICT) [5].

In this regard, there is a problem of determining the role and place of con-
ceptual thinking in the development of a digital society, identifying effective do-
mestic and foreign electronic educational resources that contribute to the deve-
lopment of conceptual thinking in children of different ages. The solution of such
a problem will make it possible to substantiate the possibility and expediency of
using information technologies to solve pedagogical problems related to the for-
mation and development of conceptual thinking in schoolchildren.

M.K. Akimova, V.T. Kozlova and N.A. Ferens the specificity of conceptual
thinking was considered, which consists in operating with concepts, judgments,
conclusions based on the laws of logic [6]. Part of the research is devoted to
the study of didactic conditions for the formation and development of conceptual
thinking and considers various approaches to organizing the formation of concep-
tual thinking in schoolchildren [7].

O.V. Bulatov and V.I. Koroleva argue that the modernization of the educa-
tion system is aimed at shaping a person who is able to solve problems in non-
standard conditions, flexibly and independently use the acquired knowledge in
a variety of life situations. In this regard, the main task of the school is to provide
conditions for the development of the personality of each student, the key compe-
tencies that form the basis of the ability to learn and the system of fundamental
elements of scientific knowledge that underlie the modern scientific picture of
the world. Teaching scientific knowledge at school determines the development of
scientific concepts. Learning success is directly related to this type of thinking [8].

In the article by V.E. Steinberg emphasizes not only the importance of de-
veloping conceptual thinking, but also the need to find effective teaching aids.
Regardless of the chosen direction of study, it is important to take into account
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the development of conceptual and graphic visual aids in the form of visual didactic
regulators. However, the literature review conducted in the article [9] proves
a clear lack of research and development in the field of didactics of the conceptual-
graphic type. However, the improvement in the functionality of conceptual and
graphical tools is explained by the application of the principles of cognitive-visual
representation of knowledge and the method of logical-semantic modeling.

As emphasized by S.A. Gilmanov, in the scientific works of psychologists
and teachers, the phenomenon of conceptual thinking and the methods of its for-
mation are considered very versatile and deeply. However, there are practically no
approaches to the study of this side of conceptual thinking in humanitarian activi-
ties, including pedagogy and psychology. The importance of the competent use
of concepts in reasoning, in solving intellectual problems is also spoken by ex-
perts in the development of critical thinking. This method is also actively used
in the practice of foreign language education [10].

The goals of teaching a school course in a foreign language are formulated
based on the general goals of the educational process in general educational insti-
tutions, as well as on the features of the discipline as a science, its place and role
in the life of the modern information society and in the system of sciences [11].

In the curricula for the middle classes of general educational institutions, the goals
for the development of conceptual thinking are formulated in the following form:

— development of logical, systemic thinking and the main types of mental
activity: the ability to use induction, deduction, analysis, synthesis, draw conclu-
sions, generalizations;

— formation of a theoretical knowledge base of students about the processes
of transformation, transmission and use of information, disclosure of the meaning
of information processes in the formation of basic concepts;

— development of the ability to solve meaningful problems of different
levels of complexity, using well-known theoretical positions and logic within
the framework of operating with basic concepts.

One of the recent pedagogical innovations is the use of symbolic systems,
the integration of which into the educational process is developing in parallel with
the growth of informatization. Modern children are audiovisual by nature, so they
remember what they hear by 15%, see by 25%, and when these processes are
combined, the level of memorization increases to 65% [7]. In this regard, it be-
comes possible to widely use ICT for the development of conceptual thinking,
memory, imagination, and attention of students in average schools. However,
the use of only one type of ICT in teaching a foreign language to children in se-
condary school may reduce interest in the process. Therefore, it is important to
take into account the pedagogical possibilities of the above-described ICT for
the development of conceptual thinking (Table 1).

Today, there are many examples of the use of ICT aimed at developing con-
ceptual thinking in a playful way, and world practice shows that the number of
relevant resources is constantly growing, their quality is improving, and the audi-
ence of users is expanding. The importance of the development of conceptual
thinking for a modern person is indicated by the presence of complex electronic
resources that allow you to train the logic of thinking at any age to develop the skill
of operating with concepts. One of the reasons for this need is the influence of
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the same digital technologies, which, in particular, are characterized by huge
amounts of information and a decrease in the concentration of users’ attention [12].

Table 1

Possibilities of the main types of ICT in the process of learning
a foreign language of children of secondary school age

Type of ICT
Functions For studying of S:;et;' zfd:;;’:(lez[l)'una]ce:::zi ty
Phonetics | Grammar |Vocabulary| Listening |Reading| Writing | Speaking

E-books - + + + + _ _
Sites - + + + + _ _
E-dictionaries - - + - + + _
gﬂpoptl)illgtions * + + - - - +
Presentations + + + + + _ _
Video footage + - + + _ _

Simulators + + + - + +

e I : N
Game programs + + + - + + _

The development of conceptual thinking is devoted to multi-vector sites
with databases on basic concepts in any field of science, services with tasks for
the development of non-standard thinking, riddles, etc. Note that very often on
such resources, tasks are not dynamic or interactive, but are presented in text
form, and the answers to them are hidden and submitted after the condition [13].

Of course, the development of conceptual thinking of students of different
ages is inextricably linked with the study of basic concepts [14]. Therefore, ICT can
be used situationally, during the development of non-standard training sessions or
extracurricular activities. For example, the world-famous resource LearningApps, !
which contains dozens of templates for developing learning tasks, including logic,
which has powerful functionality for developing various tasks, will be an excel-
lent tool for a creative teacher [15].

In the course of the study, the assumption is substantiated that the use of sign-
symbolic means in the learning process forms the conceptual thinking of students,
facilitates the assimilation of material when studying complex concepts.

Methodology. On the basis of the above theoretical provisions, a model for
the formation of conceptual thinking of elementary school students was developed
on the basis of an electronic course in Spanish. The model of the formation of
conceptual thinking of secondary school students in the study of the Spanish lan-
guage is presented in the form of a schematic representation of the didactic pro-
cess aimed at forming the conceptual thinking of secondary school students to use
information support tools based on both well-known general didactic principles
and specific procedural principles. A schematically proposed model of informati-
zation of teaching a foreign language for the formation of conceptual thinking of
secondary school students is shown in Figure 1.

! LearningApps. Available from: https://learningapps.org/ (accessed: 14.12.2019).

TEJATOTMKA U IUAAKTUKA UHOOPMATU3ALIUN 125



Shamkut V.L. RUDN Journal of Informatization in Education. 2022;19(2):121-134

TARGET BLOCK
Target: formation of conceptual thinking in secondary school students using foreign language.
Tasks: formation of sustainable motivation for learning in the conditions of informatization; ensuring
the assimilation of knowledge about concepts by schoolchildren; acquisition of practical skills necessary
for the implementation of conclusions; formation of readiness for judgments about the concept in foreign

language
v

METHODOLOGICAL BLOCK
Approaches: human-centric, communicative, competence-based.
Basic principles: didactic (scientific, systematic, conscientiousness and activity, individual approach to
the creation of psychological and pedagogical conditions, connection of the individual with the collective,
accessibility, strength of knowledge, skills and abilities); specifically procedural (strict regulation and time
limitation of the use of ICT, additional psychological load, rhythmic increase in psychophysiological load,
complex formation of psychophysiological qualities and mechanisms of adaptation to the conditions of

activity)

CONTENT BLOCK

—>| Concept

v \ 4

Psychological
component

Content-practical
component

Judgment

Conclusion

PROCESS AND TECHNOLOGY BLOCK

v

PEDAGOGICAL CONDITIONS

v

v

v

v

Motivating students
to acquire knowledge,
skills and abilities
to use concepts
in a foreign language

Combining the content
of technological
support for training
(ICT by type of activity)

Accounting for the goals
and standards of teaching
a foreign language at
the stage of education
in the secondary school

Immersion of students
in activities that
simulate the use

of concepts, judgments
and inferences

v

v

v

v

The technology of forming a high level of language readiness of schoolchildren
to use the conceptual apparatus in a foreign language in an electronic educational environment

v

v

v

v

Motivating students
to acquire knowledge,
skills and abilities to use
a foreign language

Combining types
of ICT to create
an e-learning
environment

Integrating
the three components
of conceptual thinking
into tasks

Optimization
of the development
process of conceptual
thinking in a single
information environment

v

v

v

v

Levels: high, medium,

EVALUATION-RESULTATIVE BLOCK
Criteria: motivational, emotional-volitional, cognitive, operational-activity.

low.

Results: the formation of conceptual thinking among students of secondary school using foreign language

Model of informatization of teaching a foreign language for the formation of conceptual thinking

This approach can be very useful for people with poor foreign language
training, as it provides an opportunity to improve knowledge of a foreign lan-
guage with an emphasis on acquiring listening and speech skills to learn how to
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operate with previously learned concepts. It is especially important to develop
a positive motivation for learning a foreign language among students, as well as to
form the ability and readiness to use the skills of conceptual thinking in teaching
a foreign language [16]. The use of information and communication technologies
in practical classes in the discipline “Foreign Language” contributes to a more
successful formation of the conceptual thinking of primary school students.
The use of ICT in practical classes in a foreign language includes:
— educational resources of the Internet;
— electronic dictionaries and reference books;
—DVDs and CDs;
— video and audio equipment;
— multimedia presentations.
Results and discussion. Within the framework of this study, the results of
an experimental verification of the effectiveness of the use of information techno-
logies for the formation of conceptual thinking in schoolchildren are presented [17].
The analysis of the presented learning technology based on the methodology of
modeling educational processes and creating an information educational environ-
ment was carried out based on the results of a mathematical assessment of the ef-
fectiveness of the results obtained.

Assessment of the levels of formation of oral skills

Table 2

in the assessment of conceptual thinking by students of grade 5

Criteria

Indicators

Score

3

2

1

Structural orga-
nizational chart

1. The ability of
students to com-
pose their own sta-
tement of three parts

The statement has
three clearly distin-
guished parts: thesis,
proof, conclusion

A statement has two
parts: a thesis with
proof or proof with

a conclusion

The statement con-
sists of one part or

a list of non-essential
arguments

Content charac-
teristic

1. Ability to dis-
cover new con-
ceptsinone’s

own statement

The statement inclu-
des five or more de-

tailed micro-themes

about a new concept
(semantic field)

The composition

of the statement
includes 3—-4 abbre-
viated semes

In the statement,

1-2 semes are out-
lined, which are rep-
resented by separate
parts of the concept
under consideration

2. The ability

to identify and
reveal cause-
and-effect rela-
tionships in the
semantic field

The proofis solid,
consistent, detailed.
With a sufficient (3-4)
number of arguments
in which causal, tempo-
ral, conditional relation-
ships are transmitted

The proof is sequen-
tial, with at least 3 ar-
guments, in which
cause-and-effect re-
lationships are con-
veyed

The statement lists in-
significant arguments
that reveal cause-and-
effect relationships

Ways of connection
between sentences
and parts of one’s
own statement

1. Ability to use
various types of
communication

Between sentences,
a causal or parallel
relationship is estab-
lished that unites them

A causal relationship
is established be-
tween sentences

A formal-logical con-
nection is established
between sentences

2. Availability of
language means
of communication

Parts of the statement
are interconnected by
plug-in modal words,
unions

Parts of the statement
are connected to each
other only by conjunc-
tions

Parts of the statement
are not connected

to each other even

by conjunctions

Volume of own
statement

1. The presence
in the statement
of sentences of
various composi-
tion, and their
quantitative and
verbal content

The presence in the sta-
tement of sentences,

among which are com-
plex subordinates of

various types, imperso-
nal; the average num-
ber of words is 50-40

The presence in the
statement of sentences,
among which there are
complex (reasons),
compound; average
number of words —
up to 35

The presence in the sta-
tement of sentences,
among which there are
simple, compound, or
only the contracting part
of a complex contract
sentence; average num-
ber of words — up to 25
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The purpose of the study was to determine the forms and level of develop-
ment of conceptual thinking among 120 students of the 5th grade of general edu-
cation schools. The students were divided into two groups — experimental (EG)
and control (CG). The methodology for assessing the levels of development of
language skills in the course of assessing the conceptual thinking of fifth graders
is presented in Table 2.

In order to identify the effectiveness of introducing technology into the edu-
cational process, proposed by the author as part of the study of a foreign language,
classes were organized in an electronic learning environment based on a number
of educational principles. In CG No. 1, classes were conducted according to
the traditional principle of education: schoolchildren studied according to a program
that did not provide for the use and combination of traditional lessons and ICT.
In the second EG, classes were conducted according to the proposed communicative-
oriented pedagogical language technology, taking into account the human-centric,
competence-based and communicative approaches to learning using an electronic
manual and applying appropriate pedagogical conditions. The training took place
in three stages: propaedeutic, professionally oriented, control.

During the formative stage of the experiment, a retest of the questionnaire
and survey was carried out in the CG and the EG to determine the levels of for-
mation of the psychological component according to motivational and emotional-
volitional criteria in accordance with the selected methods. Determination of
the levels of formation of the content-practical component (cognitive and opera-
tional-activity) was carried out through a post-experimental cut.

Let us consider in more detail the results obtained in terms of the level of
formation of the psychological and content-practical components of the conceptu-
al thinking of students of the basic school in the CG and the EG after the forma-
tive experiment and carry out their comparative characteristics.

So, the levels of formation of the psychological component were the first to
be determined using the methodology of L.N. Vavilova [18]. Data on the result is
given in the comparative Table 3.

Table 3

Distribution of students from the CG and the EG
in proportion to the levels of formation of the psychological component of conceptual thinking
according to motivational criteria before and after the formative experiment

Groups | Lovels | o eperiment after experiment | Difference, %

High 18 45,5 +27,5

CG Middle 72 54,5 -17,5
Low 10 0 -10

Both 100 100
High 82 84 2

EG Middle 18 16 -2
Low 0 0 0

Both 100 100

Analyzing the results on the levels of formation on motivational aspects
in the EG, let’s summarize that the level of motivation for new knowledge and
the state of satisfaction with the skills of inference were at a high level before
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the experiment, which amounted to 82% and, accordingly, increased by 2% after
the end of the experiment. According to the comparative characteristics of the two
groups from the CG and the EG, we have the following results: the percentage
value of motivation in the EG is higher by 38.5%.

As part of the post-experimental cut, it was envisaged to perform a repeated
comprehensive control work, the results of which are presented in Table 4. As can
be seen from that table, the indicator of high and medium levels of formation of
the content-practical component of conceptual thinking according to the cognitive
criteria of students in the CG was 48 and 44% respectively.

Table 4

Distribution of students from the CG and the EG
in proportion to the levels of formation of the content-practical component of conceptual thinking
according to cognitive and operational-activity criteria after the formative experiment

CG EG
Criteria Levels | Qtyof |Average| Total % Qty of | Average | Total o
o %
students| score | score students| score | score
High 16 90 1440 48 28 93 2604 83
Cognitive Middle 14 81 1139 44 6 85 510 17
Low 3 71 213 8 0 0 0 0
CG+EG 33 2791,8 100 34 3114 100
Average score 84,6 91,6
) High 11 92 1012 32 23 91 2097,2 67
Operational- | \yqqye | 18 76 | 1362,8 | 54 9 85 765 26
activity
Low 4 63 252 14 2 70 140 7
CG+EG 33 2871 100 34 3002,2 100
Average score 79,6 88,3

Students from the EG show a positive dynamics of high-level changes, which
amounted to 83% after the experiment through the introduced pedagogical condi-
tions, namely: the combination of the content of the traditional approach and the
information environment in the process of developing the conceptual thinking of
students; taking into account the goals and standards of the Federal State Educa-
tional Standard for language training; “immersion” of students in the e-learning en-
vironment. It is necessary to focus on the fact that the average score of the groups
of students from the CG and the EG confirmed the average level of readiness in
the CG 84.6 points and the high level in the EG 91.6 points, as shown in Table 5.

Table 5

Distribution of students from the CG and the EG
in proportion to the levels of formation of the content-practical component of conceptual thinking
according to cognitive and operational-activity criteria before and after the formative experiment

Before forming experiment, % After forming experiment, % Difference
Groups | Levels — - — — - — o ’
Cognitive |Operational-activity| Cognitive | Operational-activity %

High 40 33 48 32 +8 -1

CG Middle 47 37 44 54 -3 +17
Low 13 30 8 14 -5 -16

High 58 22 83 67 25 45

EG Middle 35 46 17 26 -18 | -20
Low 7 32 0 7 -7 -25
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The data in the table show that the high level of formation of the content-
practical component of conceptual thinking in terms of cognitive and operational-
activity criteria in the EG increased by 25 and 45% respectively, and the average
level decreased by 7 and 25%. There were no significant changes in the relatively
high level of students in the CG, only an increase of 8% in indicators according to
cognitive criteria was recorded, a decrease in the low level by 16% and an increase
in the average level by 17% according to the operational criterion were revealed.

Thus, the effectiveness of the process of learning and developing language
skills, organized with a communicative-oriented pedagogical language technology
for the formation of conceptual thinking of primary school students to use an elec-
tronic manual, was verified by determining the levels of formation of the psycho-
logical and content-practical components of the conceptual thinking of students
in the control and, accordingly, experimental groups. These results are presented
in more detail in the summary Table 6.

Table 6
The results of the formation of the psychological and content-practical components
of the conceptual thinking of the students of the basic school
from the CG and the EG before and after the experiment
CG before CG after . EG before EG after i
Criteria |the experiment| the experiment Diffe- | the experiment | the experiment | Diffe-
rence, % rence, %
Level % Level % Level % Level %
High 18 High 455 +27.5 High 82 High 84 2
1. Motivational| Middle | 72 | Middle | 54.5 -17.5 Middle | 18 Middle 16 -2
Low 10 Low 0 -10 Low 0 Low 0 0
High 40 High 48 +8 High 58 High 83 25
2. Cognitive Middle | 47 | Middle 44 -3 Middle | 35 Middle 17 -18
Low 13 Low 8 -5 Low 7 Low 0 -7
High 33 High 32 -1 High 22 High 67 45
3. Operational- . . . .
activity Middle | 37 | Middle 54 +17 Middle | 46 Middle 26 -20
Low 30 Low 14 -16 Low 32 Low 7 -25

As can be seen from the presented table, we observe a growth trend in
the indicators of the average level of formation of the components of the psycho-
logical and content-practical readiness of students in the CG. So, for example,
the operational and activity criterion — by 17%. We observe a slight increase in
a high level according to the cognitive criterion — (+8%) and the motivational cri-
terion — (+27.5%).

The students of the EG after training on the introduced technology are do-
minated by a high level of all components of the basic school students to use
the skills of conceptual thinking. Thus, the psychological component according to
motivational criteria, having a high level in the EG before the experiment, in-
creased by 2% after the experiment.

The effectiveness of the conducted experimental work was verified on the
basis of a comparative analysis of quantitative and qualitative changes in the indi-
cators of the experimental and control groups at the beginning of the formative
stage of the experiment and after its completion. The results of the study to verify
the experimental work on the profile are presented in Table 7.
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Table 7
Dynamics of formation levels of conceptual thinking in secondary school students
using foreign language before and after the formative experiment
Control Group Experimental Group
Before After Before After
Levels the experiment|the experiment Increase the experiment|the experiment Increase
Per- o Per- o o Per- o Per- o o
sons % sons % % sons % sons % %
High 10 41.50 14 40.75 0.75 19 55.17 | 25 72.50 +17.33
Middle 15 45.67 16 49.00 +3.33 12 34.83 8 23.33 -11.50
Low 8 12.83 3 10.25 -2.58 3 10.00 1 4.17 -5.83
Total 33 100 33 100 34 100 34 100

As the data in the table show, according to the results of the ascertaining
section, 55.17% of students in the experimental group belonged to a high level of
formation of conceptual thinking of students using FL, and after the formative ex-
periment — 72.50%. There was an increase of 17.33%. Decreased by 11.5% indi-
cators of the average level of formation of the indicated readiness from 34.83
to 23.33%. Accordingly, the number of students in the experimental group with
a low level of conceptual thinking using FL decreased from 10.00 to 4.17%,
with a difference of 5.83%. In the control group, the indicators of the levels of
formation of students’ conceptual thinking with the use of FL did not undergo
significant changes. According to the results of the control section, a high level
was inherent in 40.50% of students; the average covered 49%. With a low level
after the ascertaining cut, they were 12.83%, and at the end of the formative stage
of the experiment — 10.25%, there was a decrease by 2.58%.

Conclusion. After analyzing the principles and methods of creating an ex-
perimental manual to enhance the development of conceptual thinking in foreign
language lessons, we can come to the following conclusions.

The purpose of creating an electronic manual developed within the frame-
work of this study is the comprehensive formation of the student’s skills and abili-
ties in all types of speech activity: speaking, reading, listening and writing.
The achievement of this goal should be facilitated, in particular, by a clear struc-
ture for studying new concepts in a foreign language: the division of material not
only into thematic blocks (lessons), but also the same type of distribution of mate-
rial within each lesson according to the type of auxiliary means of informatization
of education. This approach helps to meet the needs of each student and help him
achieve his learning goal.

The analysis of the results of the ascertaining section of the introduced ma-
terial of the manual on activating the skills of conceptual thinking in the lessons of
a foreign language confirmed the effectiveness of the work done. It is proved that
the effect of the positive dynamics of the levels of formation of the readiness of
primary school students to use the target structures is due to the introduction of
reasonable and proven pedagogical conditions, and the experimental methodology
of the electronic manual.

An analysis of the results of the formation of students’ conceptual thinking
using a foreign language (stating cut), found using diagnostic methods (learning
motivation of students (L.N. Vavilova), author’s test tasks and comprehensive
control work, showed that, in general, the vast majority of students have an aver-
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age (76.5%) and low (17%) levels of formation of conceptual thinking using
foreign language according to criteria (motivational, cognitive, operational and
activity).

An experimental verification of the correctness and high efficiency of
the pedagogical conditions showed positive changes in the levels of formation of
the conceptual thinking of students of the basic school towards communication.

After the formative experiment, the students of the secondary school of
the experimental group showed an increase in language readiness to use a foreign
language (from 55.17 to 72.50% (+17.33%)), and a decrease in the average level
indicators (from 34.83 to 23.33% (-11.50%)) and low (10.00 to 4.17% (—5.83%)).
In the control group, the corresponding levels did not change significantly: high
(-0.75%), medium (+3.33%), low (2.58%).

The developed methodological recommendations will make it possible to
form the professional readiness of primary school students using a foreign lan-
guage with the help of the proposed communication-oriented and other concept-
oriented learning technologies, taking into account the interdisciplinary links pre-
sented in the author’s manual.

The search for opportunities for teachers to independently create electronic
educational resources for the development of conceptual thinking, taking into ac-
count the peculiarities of learning using ICT in specific conditions, is an urgent
problem, which will be addressed by our further research in this direction.

As a result, it was determined that the formation of conceptual thinking of
primary school students using a foreign language can be carried out by providing
appropriate pedagogical conditions:

1) motivating students to acquire knowledge and skills using a set of adap-
ted learning informatization tools;

2) combining the content of the standard teaching methodology and the elec-
tronic manual during the communicative and language training of students;

3) taking into account the goals and standards of the Federal State Educa-
tional Standard for the language training of secondary school students;

4) “immersion” of students in the e-learning environment.

Appropriate pedagogical conditions will provide secondary school students
with a range of skills that are necessary for the development of conceptual thin-
king, which will allow them to effectively apply knowledge using a foreign lan-
guage in a thematic communication environment.
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Abstract. Problem and goal. In modern society, the fundamental priorities are both
the continuous renewal and recreation of the language personality of students, and the neces-
sary competencies and abilities for the practical application of what has been learned to solve
urgent problems. The concept of the formation of a “secondary language personality” that cur-
rently exists in the methodology of foreign language education and training implies the uncondi-
tional presence of competencies, the key and most significant of which is communicative.
The level of formation of communicative competence is determined by the presence of aware-
ness in the perception of the socio-cultural portrait of the country of a foreign language; social,
cultural and ethnic tolerance; speech etiquette and courtesy in communication; possibility of
finding ways to resolve conflicts in communication. The above tasks take place to be implemented
only if the educational process is created and maintained in the context of a dialogue of cul-
tures. But it is impossible without the introduction of information and digital technologies into
the educational process. The purpose of this study is to test the effectiveness and relevance of
the application of various methods, techniques and exercises using information technology to
develop students’ speech skills (in particular, monologue speech). Methodology. The pedago-
gical experiment consisted of four stages: the organization of the study, the implementation of
the experiment, the identification of quantitative and qualitative characteristics of the results
of experimental learning, the interpretation of the causes and factors influencing the results.
Results. The performance of the experimental group is relatively higher than that of the control
group. The explanation for these results can be the different degree of performance of groups,
the level of motivation of students, as well as the technologies used in the learning process.
The data of the study of the quality of monologue speech at the control stage (test-cut of
the experimental group) compared with the indicators of the ascertaining stage increased by
an average of 10% in all parameters. Conclusion. Results of the experimental and control groups
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prove that the quality of the classes, the introduction of innovative and information techno-
logies, as well as the motivation of students play an important role in the process of teaching
a foreign language.
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Annoranust. [Ipodrema u yenv. B COBpeMEHHOM OOIIIECTBE MPUOPUTETHBI HENMPEPHIBHOE
OOHOBJICHHE W PEKpealyst 36IKOBON JIMIHOCTH O00YUYAIONIUXCS W HAIMYHE HEOOXOAUMBIX KOM-
METeHINH U CIIOCOOHOCTEH MPAKTHYECKOTO MPUMEHEHHUS H3yYEHHOTO JUTS PEIICHHS aKTyalTbHBIX
3aga4. OOIIEN3BECTHO, YTO CYIIECTBYIOIIEE B HACTOSIEE BPEMSI B METOIOJIOTMH WHOSA3BIYHOTO
o0pa3oBaHus U O0y4YeHHS MOHATHE (HOPMHUPOBAHHUSA «BTOPHYHOU S3BIKOBOW JIMYHOCTHY TMOJ-
pa3syMeBaeT HAIM4Me KOMITCTCHITHH, KITF0UeBO M HanbOoJee 3HAYMMOM M3 KOTOPBIX SIBIISAETCS
KOMMYHUKaTUBHAs. YPOBEHb CPOPMUPOBAHHOCTH KOMMYHHUKAaTUBHONH KOMIETEHIIUH OTIpeie-
JISIETCSI HATMYUEM OCO3HAHHOCTH B BOCHIPHSATHH COLMOKYJIBTYPHOTO TIOPTPETa CTPaHBl WHO-
CTPAHHOTO S3bIKa; COIMANBHOM, KyIbTyPHOH U 3THHYECKON TOJICPAHTHOCTH; PEUCBOTO ITHKETA
U BEXKIIMBOCTH B OOLICHUM; BOBMOXKHOCTH MOUCKA ITyTeH pa3peleHnss KOH(PINKTOB B KOMMY-
HUKaIUW. BelenepevncieHHbIe 3aa49i peamu3yTCsl TOJIBKO NPU YCIOBUU CO3JIaHMS U Be-
JeHNs y4eOHOTO Tporiecca B KOHTEKCTE AHaora KyJabTyp. B aToli CBsI3M ciemyeT yIUTHIBATD,
YTO OCYIIECTBICHHE AUANOTa KyJIbTyp HEBO3MOXHO 0e3 BHEAPECHUS B 00pa30BaTEIbHBIN MPO-
necc H(pOpMaMOHHBIX U HU(GPOBBIX TexHoJOrui. Llenb nccnenoBanus — anpodanus 3gdex-
TUBHOCTH U aKTYaJIbHOCTH NPUMEHEHUS PA3IMYHBIX METOIOB, IPHEMOB M YIPaKHEHHUH € HC-
MOJIb30BaHNEM MH(OPMAIIMOHHBIX TEXHOJOTHU JJIS pa3BUTHS PEUCBHIX HABBHIKOB (B YaCTHO-
CTH, MOHOJIOTUYECKOU peun) oOydaromuxcsa. Memoodonozus. Ilegarornueckuii SKCepuMeHT
COCTOSIT U3 YETHIPEX ATAIOB: OPTaHU3aIUs UCCIICAOBAHUS, pealIn3allns SKCIICPUMEHTA, BhISB-
JICHNE KOJMUYECTBEHHBIX U KaYECTBECHHBIX XapaKTEPUCTHK PE3yIbTaTOB SKCIEPHMEHTAIHHOTO
oOyueHus!, UHTepHpeTanus NpUYUH U (HAKTOPOB, BIMAIOIIMX Ha IMOJyYeHHBIE Pe3yJIbTAaTOB.
Pesynomamul. 11okazaTeny SKCIEPUMEHTANIBHOM IPYIIIBI OKa3aJIUCh CPABHUTEIBHO BBINIE IIOKa-
3aTenei KOHTPOIBHOM rpynmbel. OOBSICHEHNEM MOTYT CIYXKHTh pa3invHas CTENECHb yCIeBae-
MOCTH TPYII, YPOBEHb MOTUBAIMU OOYYAIOMINXCS M INPUMEHSAEMBIE B Iporecce O0y4eHHS
TEXHOJIOTUU. Y CTAaHOBJICHO, YTO JAHHBIC MCCIICJIOBaHUSI Ka4eCTBA MOHOJIOTUYECKOH pedn Ha
KOHTPOJIGHOM 3Tame (TecTa-cpe3a SKCIepUMEHTAIBHOM IPYIBI) 10 CPaBHEHUIO C ITOKa3are-
JSIMM KOHCTATUPYIOLLEro 3Tana YBEJIMYUIUCh B cpenHeM Ha 10 % mo Bcem mapameTpam.
3axnouenue. Pe3yabTaThl SKCIIEPUMEHTATILHON M KOHTPOJIBHOM TPYMI JOKa3bIBAIOT, YTO Ka-
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Problem and goal. Recognition of the essential destination of learning
a foreign language at school, i.e. the accumulation of secondary countenance of
a personality in schoolchildren indicates the compilation of not only the aptitude
for intercultural communication, but also features that accord to the personality of
the student [1].

The traditional approach to learning a foreign language does not completely
applicable modern imperatives; accordingly, there is a necessity to assign new
teaching methods, it permits students to acquire the ability to autonomously achieve
knowledge and clarify communicative efforts [2].

At the current stage, the educational system should be purposed at actuali-
zing a learning system in which the learner would not only know great deal,
but that he would achieve to think with the relief of this cognition and cultivate
the need for students to enlarge their accomplishment [3].

The recent aim of learning a foreign language is as integrative, concentrated
on attaining a practical result in gaining mastery a foreign language, in conjunc-
tion with the education, training and maturation of the student’s personality,
his communication skills: consideration, cognition, imagination and motivation for
supplementary language learning [4].

Student learning is punctiliously connected to motivation: learners will at-
tain what they demanding to learn and will have big struggle in learning infor-
mation in which they are impartial [5]. The actuality that, in both courses, moti-
vating direction increased students’ affection may, therefore, have subscribed to
the positive consequence of activating enlightenment on student learning [6].

The monologue is consistently stained by speaker’s communicative goals
and demands [7]. Communicability is the main factor that arranges competence of
communication on the logic-semantic degree. The monologue is pertaining to di-
rectedness to the addressee and by emotional shading which are apparently im-
ported in linguistic features, along with in structure and arrangement. Developing
speech, which is in tool of knowledge and thinking, performs important role in
upbringing a well-rounded personality, and it is particularly true about advancing
foreign language communication in the shape of monologue beneficial to master
the language, which is closely tied with producing cognitive interest [8].
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Distension of intercultural communication, assistance and commutation of
scientific, professional and ethnic cognition shaped a qualitative modern techno-
logy as a communicative professionally-oriented access to teaching foreign lan-
guages, depend on teaching of students and signified communicative, ethnic, edu-
cational and devotional charges of the national character [9].

Teaching a foreign language mainly aims to learn to contact, realize and
conduct the information gained. The point of a computer as part of multicultural
approach to a foreign language is stand on two main technological achievements —
the conception of and the global Internet multimedia technology. Multimedia
technology gives opportunity to integrate various methods of transferring infor-
mation in a distinct source, and the occupancy of a dynamic environment (Inter-
net) adjusts multimedia a very effective appliance for storing and managing in-
formation. Additionally, it should be acknowledged, that visual learners attain ef-
fectively in visual representations or visual feature [10—12].

The phrase “Information and Communication Technology” (ICT) has been broad-
ly used in education. Its huge influence attend enormous advances in various as-
pects of our life together with education. But recently, many aspects have appeared
which encourages to affiliate ICTs into classrooms and learning perspectives [13].
Appliance of ICT positively influence the attribute of learning material, prospering
speaking and listening in actual communicative level, expand writing and reading
skills and advertises the development of different language skills of learners [14].

There are three fields of implying multimedia and the Internet that can turn
foreign language learning to a new degree: information, communication and an-
nouncement.

The absolute benefit of using the Internet and multimedia is the perform to ac-
quaint heuristic methods into the learning process with their assistance. The perti-
nence of heuristic learning is as a result of the fact in incudes “the rejection of ready-
made knowledge, its reproduction” [15]. The development in the number of infor-
mation demands modern man ambition, ingenuity, cureless without the capability to
work formatively and autonomously. Heuristic arrangement and teaching methods
assure that learners make new educational compounds is constantly preceded by
the associating with creative work: planning, evaluation, control, consideration.

Methodology. To clarify the effectiveness of the teaching methodology of
monologue speech implying communication and information technologies, a dis-
ciplined study was carried.

Cleric constituents of this inquiry were consumed in instructional procedure
in the course of division training affinity convention in the capacity academic
composition “Derivational Schoolhouse No 2” during 7 weeks. At the beginning
of 215 of March till 25" of May in 2021. There were organized two learning
groups: the preliminary class and the ascendancy class. As the preliminary class
the 9"B is chosen and titled as experimental group EG, and 9"C group as an as-
cendancy class for controlling the group CG. There were organized two English
lessons a week. And it comprised 14 hours for whole graduate fellowship. There
were contained 4 main levels of analytical investigation. Such as:

1) the configuration of the research work;

2) performance, accompanying an arranged investigation;
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3) assertion, assimilation of determinable and approximate features of the de-
termination;

4) comprehension, a clarification of the incentive to the accomplished con-
sequence.

Results and discussion. There was carried out an inquiry containing 10
students from each group in the first level of experiment. The aim of the survey
was to clarify some problems come up with students while producing a mono-
logue speech. This inquiry involved the attendant articles:

— psychological obstruction, i.e. concern of accomplishing a mistake, con-
veying something outside theme;

—awkwardness coincident with the implementation of the learnt lexical matter.

The accomplished analysis from both classes are distinguished determinable
and approximate corresponding. The results are shown in Tables 1 and 2.

Table 1
The amount of learners of preliminary class,
facing with sorts of problems while making monologue utterance
Preliminary  Cognitive LIS ATOS O e e e oar
of the studied lexical component grammatical constituent
Student 1 S
Student 2 J V
Student 3 \
Student 4 \ \
Student 5 \
Student 6
Student 7 \
Student 8 \
Student 9 J J
Student 10 J
Amount of students 3 3 5
encounter problems
In % 30 30 50
Table 2
Learners of ascendancy group challenging with exigency during monologue speech
Ascendancy  Cognitve USRS meee st osrt
of the studied lexical component grammatical constituent
Student 1 \
Student 2 \
Student 3 \
Student 4 \ \
Student 5 \
Student 6 \ \
Student 7 J J
Student 8 \
Student 9 J
Student 10 V
Sﬁ;rgnog: i Ir?g? E)r:a?:isers s 4 6
In % 30 40 60
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On the assumption of the abstracts obtained, in should be assumed that,
to a higher stage, EG’s students and the GG’s students cope with appliance of lin-
guistic and phrasal tests.

There were organized check before the analysis at the second level of expe-
rimental work. Learners from both group were told to share their opinion to
the position “Adults are faulty when they castigate teenagers. They see apart nega-
tive effects in them.” On the matter below study “What are you anxious about?”
The aim of the pre-experimental test-slice was to generate a monologue speech
that faces with the necessities of the curriculum.

In the chain of achieving the projected test, “pauses” in grammatical acqui-
sition, English language phraseology, showing disagreements during the convers-
able exercises, also verbal dictions appropriate with to the instructional origina-
tion. There should not be less than 15 words for 9" form pupils. Aftereffects from
the test which was taken before the analysis are determined and shown in Figure 1
and Table 3.

Table 3
The completion from the inquiry before the analysis

Advantages from analyzing discourse utterance Preliminary class, % Ascendancy class, %

Contrariety assertion communicative speech 20 20
Percentage of students who did not authorize

> 20 30
for the appropriate program
Count of students who produced grammatical mistakes 40 50
Count of students accomplished lexical faults 40 50

50%
45%
40%
35%
30%
25%
20%
15%
10%

5%

0%

e

Inconsistency Percentage of students Number of students who Number of students
statements who did not qualify for made grammatical committed lexical errors
communicative task the required program errors

m Experimental group = Control group
Figure 1. The decisions of the pre-experimental test

The next level of professional analysis pretended the complete exercising of
the investigation. At the stage of magnificent lexical entity the pertinence of the
approaches of coaching monologue utterance was considerable job of preliminary
group’s completion, also it was contemplative checking of learners’ autonomy.
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Students’ skills to create a monologue speech, choosing the word order cor-
rectly and apply grammatical accurateness was developed through using informa-
tional and communication technologies.

Displaying their opinions on the posters in the form of logical-syntactic con-
struction was kind of challenging barriers concurrently the analysis. We can admit
that all learners dealt with tasks of this type accurately.

After finishing the exercises, students were asked to persist the charts with two
or enhanced points. And by doing that the exercises did not cause any specific pres-
sure, the students comfortably involved their impressions in these arrangements.

As reported by the keywords signified on the diagrams, it was essential for
the students to compose situations forward the chain on the accustomed topics.
At the time application of these tasks, few EG students erected it struggling to go
ahead by sharing expressions, for that clue learners agreeably referring to curiosi-
ty of the preceding learners. That situation could be determined with such reason
as students had low degree of development in their creative thought, the imple-
mentation of the studied grammatical and lexical contents in usage.

The consecutive were donated assignments where learners were asked to at-
tempt to make their individual short speech related to the advised expression.
As a consequence show, the students content to involve aspects of argumentation,
evaluation, assumption in their speech. Students conjointly inadvertently affected
to the use of non-verbal communication: body language, facial explanation, into-
nation, break-off, giggling, which accomplished and invigorated the ways of ver-
bal communication — phrases. The single disadvantage was that the production of
statements effected the students few psychological barriers came along the fear of
producing error, saying words outside of the theme. There were additionally minor
violations in the expressional performance and correctly assortment of phrases

As before mentioned instruction, magnificent word agreement examples ap-
plied in the sample teaching monologue utterance lesson below.

In the stage of distinguishing determinable and approximate features from
the conclusion, an ending test part was conducted in the similar classes. The last
test reduction was achieved in accordance with the position “Choosing jobs
and professions” and was same to the pre-experimental-test reduction completed
the situation “Adults are mistaken when they disapprove teenagers. They are ap-
prised of single negative conditions in them.” On the theme “What are you in-
volved about?” against the adequate conclusions of this test slice, learners pro-
duce few lexical and grammatical mistakes. There was as well as some discrepan-
cy among the statement and spoken expressions of the curriculum essentials.
The proceeds of the last test-slice are showed in Table 4 and Figure 2.

Table 4
The sequences of the ending test
Monologue utterance research benefits Experimental group, %  Control group, %

Contrariety assertion communicative speech 10 20
Percentage of students who did not authorize

for the appropriate program 10 20
Count of students who produced grammatical mistakes 30 40
Count of students accomplished lexical faults 30 50
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50%
45%
40%
35%
30%
25%
20%
15%
10%

5%

0%

fﬂ\ﬂ

)

Inconsistency
statements
communicative
task

Percentage of
students who did
not qualify for the
required program

Number of
students who made
grammatical errors

Number of
students
committed lexical
errors

= Experimental group

10%

10%

30%

40%

= Control group

20%

20%

40%

50%

Figure 2. The sequences of the last test

The last level of the examination included the apprehension of the abstracts.
After examining the sequences of the work displayed. We can consummate that
the EG pointers are more excellent than the CG pointers. These arrangements can
be described by the various academic achievement of groups, curiosity in learning
process. The frameworks of the study of the monologue utterance from the final
check EG equalized with structure of the analyzing discourse utterance of the pre-
experimental test-slice elaborated by 10% in all signs. The learners of the EG at-
tempted to completely comprehend the communicative exercise, to apply accepta-
ble associating elements to produce a voluminous speech, different language and
speech features within the creative language least determined by the curriculum.
The refined data is presented in Table 5.

Table 5

Condensation of the experiment carried out in the EG and CG

Pre-experimental

Last test, %

Advance of developing

Monologu:;tter::lce test, % speech affection, %
research benefits

EG CG EG CG EG CG
Contrariety assertion communicative
speech 20 20 10 20 10 0
Percentage of students who did not
authorize for the appropriate program 20 30 10 20 10 10
Count of students who produced
grammatical mistakes 40 50 30 40 10 10
Co_unt of students accomplished 40 50 30 50 10 0
lexical faults

Changing of developing speech affection showed in Figure 3.
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m Experimental group  ® Control group

10% 10% 10% 10% 10% 10%
0% 0%
Inconsistency statements Percentage of students who Number of students who Number of students
communicative task did not qualify for the made grammatical errors  committed lexical errors

required program

Figure 3. Advance of developing speech feature

As follows, found on data attained, it can be completed that the analytical
progress of the abilities of monologue speech provide reducing the different sorts
of struggles that learners come across when producing a monologue speech.
As a consequence, student achievement advances, foremost a growth in motiva-
tion to attain a foreign language.

1. Instruction monologue speech applying information and communication
technologies is the entanglement at the level of progress of speech abilities.
The monologue speech of this degree is appertaining to the attendant criterions:
almost connected aspect, compactness, coherence, semantic integrity, communica-
tive adjustment. The efficient use of tactics of teaching monologue utterance ap-
plying information and communication technologies, the realistic function of speech
drills, guides products helpful situations for the evolution of positive bearings in
learning a foreign language. Learners have a consistent growth of monologue
speech competencies, which provides the draft of the lexical-grammatical and vocal
alteration of speech, the establishment of abilities and capacities of the logical
creation of speech.

2. As displayed by consequences from the professional, the summary of
the teaching discourse utterance of the final check of the EG acclaimed with
the confinement of the cogitation of the monologue utterance of the inquiry
before experiment clarified by 10% in complete symbols. During the procession
of the analysis, the learners attempted to display their assumption, perspectives
by producing a regular different sorts of obstacles.

Conclusion. In accepted analysis article the method of speaking from
the frame of reference of its special attitudes, appliance and elements, the demands
to coaching discourse utterance was contemplated.

The direction of particular analysis article was to learn the procedure of
coaching discourse utterance on the groundwork of information and communication
technologies at in intermediate and senior groups, considering the individuality as-
pects of the monologue speech, the description of applied and academic bases.
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We have accomplished consecutive work by making the inquiry thesis:

1) the arrangement of guiding speaking in the content of an identity based
proposition to cultivating a foreign language and promoted the aspect of the per-
ception of “discourse utterance ” was inspected;

2) the cognitive and didactic aspects of coaching discourse utterance in se-
condary level learners of instruction were learn; learners at this degree of educa-
tion are capable to autonomously apprehension, manipulate their ideological ap-
plications, and know the important affiliations in the assertion;

3) an image of acquiring monologue utterance with the appliance of infor-
mation and communication technologies in foreign language classes at the inter-
mediate and senior groups was deliberated.

Exercising monologue speech with the adoption of communication and in-
formation technologies is the multiplicity at the level of growth of speech abilities.

A figure of monologue utterance teaching was proven with the appliance of
information and communication technologies assignments of English at the inter-
mediate and leading stage of education in the formation of carrying on a profes-
sional analysis.

The completion of the scholarly analysis performed such the abstracts on
the teaching of discourse speech of the last inquiry of the EG distinguished by
the learning specifications of the monologue utterance

Of the before inquiry developed through 10% in complete signs. Analogy of
the changings of the cultivating the affection in uttering of the EG and CG display such
in the acquiring formation, specific in the attaining course imitates an essential role.

Accordingly, for the productive growth of the abilities of monologue utterance,
one should notice a disciplinary order of methodical commotion is essential and
adequate for profitable comprehend of this kind of speech exercise. Accomplish-
ments of pedagogical and psychological aspects of learners gives opportunity you
to arrange learning conferences in comparable way that the learning course pro-
duces to developing the inspiration and educational exertions of students.
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Annotamus. /locmanosxka npodnemsr. O0pazoBaTenbHas )KU3Hb COBPEMEHHON IIKOJIBI
MPEACTaBIsIeT OIPOMHOE MoJie A HaOmoJeHus U aHanu3a. Pa3HooOpa3Hble TEXHOJIOTHH,
NPUMCHACMBIC B MUPE IJIA aKTUBU3ALUU II03HABaTEJIbHOM aKTHBHOCTH M YBCIIMYCHUA POJIU
CaMOCTOSITEIFHOCTH B JESITEIFHOCTH YUYAIIUXCs, CO3/IAIOT HOBBIC (JOPMBI U METOIBI BHYTPHU
oOpazoBarenpHOro nponecca. STEAM-TeXHOMOTHH aKTUBHO MCIONB3YIOTCS B CUCTEME JIOTOJI-
HUTEIBHOTO 00pazoBaHusa. ONHAKO UX MPUMEHEHHE B OCHOBHOM y4eOHOM Iporiecce MpaKTH-
YECKHU HE UCCIIEZI0BAHO. DTO CBSI3aHO C TPYJHOCTHIO COBMEIICHUS HHHOBAIMOHHBIX ITOAX0/I0B
¢ peanuzanueil yueOHOro IiaHa mkoibl. Memodonozus. IIpuMeHSIINCE METOABI IPOEKTUPO-
BaHUsS MOJIeNTM OOy4YeHHS, TeIarorHuecKoro dKCIepuMeHTa, HabmoaeH s, Oecepl, 00001Ie-
HUS NOJIy4YEHHOr'o onblTa. IIpoBeieH KOHTEHT-aHaJIu3 U TEMaTUUECKUH MOHUTOPUHT UMEIOILNXCS
nyOnaukanui mo kiouyeBblM cioBaM «STEAM-TeXHOIOTUU», «IOBBILIEHUE MTO3HABATEIbHOMN
AKTUBHOCTHY, «CO37[aHue YUeOHBIX aboparopuity. Pe3yiomamut. [IpencTaBieHbl pe3yabTaThl
TPEXJIETHETO IKCIIEPUMEHTa 10 MpUMEHeHHI0 oOpazoBatenbHoii STEAM-TexHONIOTHH B OC-
HOBHOW IIKOJIE, HAIIEJICHHOTO HAa aHAJH3 M BBIICICHUE HanOoNee 3HAYMMBIX IJIS HMPAKTHKH
00pa31oB MPUMEHEHUs] 3TOH TexHojoruu. ONUcaHbl CYUIHOCTh M 0COOEHHOCTH 0Opa3oBa-
tenbHOM STEAM-TeXHOIOTHY, PeaT30BaHHbBIC B PAMKaX MCCIICIOBAHUS CIIOCOOBI CO3IaHUS
yueOHBIX TabopaTopuii, 6a3uPyIOMUXCs Ha MPEUIOKESHHBIX TOAX0AaX. BEIIBICHBI 3HAYNMEIE
ACTeKThl MPUMEHEHHU TaKOH TEeXHOJOTMH B COBPEMEHHOM 1iKoiie. [IpuBeaeHsl npuMepsl U3
MPAKTUKH PabOTHI IIKOJIBI, PACCMOTPEHBI BUJIBI JIA0OPATOPUH, IIETH U COJIepKaHue 00ydeHus,
MOJTyYeHHBIE 00pa3oBaTeNbHBIC PE3yIbTaThl. JakioyeHue. B mpomecce BBITIONHEHHS HCCIIE-
JoBaTenbckoi padoTel ¢ npuMmeHeHueM STEAM-texHonorun B 006pa3oBaTelnbHOM MPOLIECce
OCHOBHOM IIIKOJIBI BBIAENEHBI Haubosee 3pdekTuBHBIE CIIOCOOBI co31aHms Y4eOHbIX Jadopa-
TOPHH ¥ BEISIBJICHBI HaHOOJIee 3HAYMMBIE aCTIEKTHI IIPIMEHEHHUS TaKOH TEXHOIOTHH B IIIKOJIE.
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Abstract. Problem statement. The educational life of the modern school is a huge field
for observation and analysis. A variety of technologies used in the world to enhance cognitive
activity and increase the role of independence in the activities of students create new forms
and methods within the educational process. STEAM technologies are actively used in the system
of additional education. However, the use of such technology in the main educational process
has not been practically studied. This is due to the difficulty of combining innovative approaches
with the implementation of the school curriculum. Methodology. The study uses methods for
designing a learning model, pedagogical experiment, observation, conversation, and experience
generalization. Content analysis and thematic monitoring of existing publications were carried
out for the keywords, such as STEAM-technologies, increase of cognitive activity, and crea-
tion of educational laboratories. Results. The three-year experience of experimental applica-
tion of educational STEAM-technology in the primary school is considered in order to analyze
and highlight the most significant examples of the application of this technology for practice.
The essence and features of the educational STEAM technology are described, as well as
the ways of creating educational laboratories based on the proposed approaches implemented
within the framework of the study. Significant aspects of the use of such technology in
the modern school are revealed. Examples from the practice of school work are given, types
of laboratories, goals and content of training, and obtained educational results are considered.
Conclusion. In the process of performing research work using STEAM technology in the edu-
cational process of the secondary school, the most effective ways to create educational labora-
tories and the most significant aspects of the use of such technology in school were identified.

Keywords: information technologies, STEAM technology, convergent approach,
project work
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IIpo6saema u neab. B coBpeMeHHOM MUpE, HEMBICTUMOM 0€3 MPUMEHEHHSI
TEXHOJIOTHH, UCKYCCTBO, HAyKa U MH)KEHEPHOE MbILIIEHHE Bce Ooublie cOmmxa-
10TCA M OOBEIUHSIOTCS, [IepecTaBasi IPOTUBOPEUUTH APYT APYTy. A COCOOHOCTH
K KOJUTabopaluu U NpOsBICHUIO TBOPUECKUX CIIOCOOHOCTEH, yMEHHE TOHECTH 10
OKpY KalOIIMX CMBICI CBOEr0 BBICKa3bIBaHHUSI B MAKCUMAJIbHO MOHSATHOM, HATJIs-
HOW (opMme B J1I000M BHJE NEATEIBHOCTH BBIXOJSAT Ha MEPBBIA IUIaH CPEAU BaX-
HBIX CLIOCOOHOCTEM, HYKJAIOUINXCS B Pa3BUTUU B T€UEHUE KU3HH [1].

3ayacTyro Hayke HeOOXOJUMO BU3yallbHOE PACKPBITUE CMBICIOB JUIS Mepe-
Jadu WHPOPMAIUU CPEJICTBAMH MCKYCCTBA M TEXHOJIOTHIA, 8 Xy0KHUKHU UCTIONb-
3YIOT IIU(POBBIE TEXHOJIOTHUH U HAyYHbIE (POPMBI MBILIUIEHUS JJIs1 CAMOBBIPaYKEHMUS.
OT0 B3aMMONPOHUKHOBEHUE, KaTAIU3UPyeMOe IU(PPOBBIMU TEXHOJOTUSMHU, OTBE-
YaeT U MOTPEOHOCTSAM COBPEMEHHOro 00pa3oBaHus B 1ikoiie. HOBbIM si3bIkOM Oy-
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IYILIETO CTAHOBSTCS HE TOJIBKO BO3MOXKHOCTH PE€YU M NMUCBMEHHOCTH, HO U BO3-
MO>KHOCTH OBICTPO CO37aBaeMbIX M€JUa, TOCTYIIHbIE YK€ B HACTOSIIEM — CO3/a-
HUE WUIIOCTpalUH, aHUMAaIui, Buaeorpaduii, moneneid. O1HAKO BO3ZMOXKHOCTHU
UX TPUMEHEHUS! HE OTMEHSIOT Pa3BUTHE B JIIOJSIX TBOPUYECKOTO MBILUIEHUS U CBO-
00/1bI INYHOCTHOTO TIPOSIBICHUS, & JIUIIb SBISIOTCS TEMH COBPEMEHHBIMU MHCTPY-
MEHTaMH, KOTOpbI€ MOMOTal0T MaKCUMAaJIbHO OBICTPO KOMMYHHUIMPOBATh, CaMoO-
BBIPAXKATHCS U IOCTUTAaTh pe3yibTarta [2—5].

Pa3BuTHe Takux KayecTB, KaKk CIIOCOOHOCTH YBJIEKAThCS MPOLECCOM IO3Ha-
HUSl, UCIIBITHIBATh MCCIIEIOBATEIbCKUM MHTEPEC K MPEAMETyY O0y4YeHHUs, MEUTaTh,
BOOOpaxaTh, KPUTHYECKH AHAJIM3UPOBATH MH(OPMAIMIO M MMETh COOCTBEHHOE
MHEHHUE, BOCIIMTAHUE BOJM M YMEHHE PACHpPElENsTh €€ yCWINsA B T€UEHHE Ipo-
JOJKUTEIBHOTO BPEMEHH, TaK)XKe SIBJISETCS aKTyaJIbHBIM BBI30BOM COBPEMEHHOCTHU
oOpa3oBanuto. JKenaHue yuyuTbes, IKCIEPUMEHTUPOBATh, SMIATHS, CIOCOOHOCTh
CTIOKOIHO TIepeXMBaTh OMIMOKH M MPOOOBATH €Ille pa3, He Tepsis yCTOMYUBOCTS,
YMEHHUE TOHECTH J0 OKPYXKAIOIIUX CBOM MBICIH U UEU (MPe3eHTOBaTh ceOsl Win
coJiep’KaHue) HEOOXOAMMO CUMTATh TaKMMHM K€ BaXKHBIMM pe3yjibTaTaMu 00yde-
HUS, KaK U aKaJIeMHUYECKHE pe3yJIbTathl [6].

W3 Hay4HBIX OTEUYECTBEHHBIX U 3apyOE€KHBIX HAyYHBIX HUCTOUYHUKOB CIEIy-
€T, YTO MOJOOHBIE TEHAEHIMM XapaKTEePU3YIOT COBPEMEHHYIO0 00pa30BaTENIbHYIO
texHonormo STEAM! [7-10].

STEAM - sBnsiercst pazButueM abopeBuatypsl STEM, HO B Hee BKIIIOYaeT-
csl Tenepb M TEPMUH «art» — uckyccrBo. Utak, S — science — Hayka. T — technolo-
gy — texHoiorus. E — engineering — unxenepus. M — maths — maTemaruka.
A — art — MOT'YT NOipa3yMeBaThCs KUBOMKUCH, APXUTEKTYPA, CKYJIbNTYpa, My3bIKa
u nutepatypa. JlobaBieHre KOHTEKCTa UCKYCCTBA MO3BOJISIET PACHIMPUTH 00JacTh
JUISL DKCIIEPUMEHTA U MPOSBIICHUS YUaLIUXCs B TBOPUYECKOM AESITEIbHOCTH, KPOME
TOTr'0, 3TO JAET BO3MOKHOCTb IIPOSIBUTHCS TEM YYalllUMCS, Y KOI'O €CTh TaJaHTHI B
3THX chepax.

STEAM — o0pa3oBaTenbHas KOHBEPIreHTHAs! TEXHOJIOT U], coUeTarolias B cede
HECKOJIBKO MpeAMETHbIX obsactel. OHa nmpeacTaBiisieT coO0i HHCTPYMEHT pa3BU-
TUSI KPUTUYECKOTO MBIIUIEHUS, UCCIIEJ0BATEIbCKUX KOMIIETCHIIMMA U HaBBIKOB pa-
0O0THI B rpynime.

MOHO KOHCTaTHpOBATh HAIMUUE npobiembl TIOUCKAa U 000CHOBaHMS 3P pek-
THUBHOCTH METOZIOB OOYy4€HHMs IIKOJIbHUKOB, OCHOBaHHbIX Ha npuMeHeHnn STEAM-
TEXHOJIOTHM.

Metonoaorusi. B pamkax perieHusi ykazaHHOW NMpoOOJIEMBbl B T€UYEHHUE TO-
CJIEIHUX TPEX JIET B MOCKOBCKOM 11Kosie Ne 1788 B sKCIIEpUMEHTAILHOM MOPSIIKE
peanu3yeTcsi MPOEKT, CBsI3aHHBbIA ¢ ucnojib3oBaHueM STEAM-texHonoruit mnpu
MO/ATOTOBKE yYalIUXCsS OCHOBHOM IIKOJIBI.

VYka3aHHas MOCKOBCKas IIIKOJIa TPEJCTaBJISIeT coO0 OOJbIIoN oOpa3oBa-
TEJbHBIA KOMIUIEKC, B KOTOPOM y4uTCsl 0K0sI0 2700 IMKOJIbHUKOB B YEThIpEX 3/a-
HUSX, CYLIIECTBEHHO YIAJIEHHBIX IpYT oT Apyra. O0yuatoniyecs 31ech JeTH SBIIS-
I0TCA KUTEISIMU OTPOMHOIO METrarnoJiuca, 3a4acTyl0 OHU HEJIaBHO NpHEeXalu U3
yAaJeHHBIX U OYEHb PA3IMYHBIX MO KyJIbTYpPHOU crenuduke peruoHoB. s Hux

! JTalimxecr STEAMS npakruxu B obpazopannu MITIY. URL: https:/www.mgpu.ru/daigest-
steams-praktiki-v-obrazovanii/ (naTa obpamenns: 03.02.2022).
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o0yuyeHHe B MOCKOBCKOM IIKOJIE CTAHOBUTCSI OOJIBIIIMM BBI30BOM — HYXHO ajiall-
TUPOBATbCA U K MPEAMETHBIM TPeOOBAHUSAM, M K HOBOMY Pa3HOOOpa3HOMY KOJI-
JIEKTUBY, K HOBOM KYyJIbTYpHOU cpene u ycrosam. IlIkonpHas cpena sBisercs Toiu
9KOCHUCTEMOM, KOTOpasi MOXKET IMOMOYb PEOEHKY 00peCTH YBEPEHHOCTh U yCIIelI-
HOCTh B HENPOCTOM TIEPHO/IE aJIalTalliH, a Te 00pa30BaTEIbHBIC TEXHOJIIOTHH, KO-
TOpBIE PEATH3YIOTCS B HEW, IMEIOT HEMAJIOBa)KHOE 3HaUeHue s 3 pekTnBHOCTH
3TOM CpEBI.

CdopMupoBaHHBII B XOJE€ HMCCIICIOBAHUS JKCIICPUMEHTAIBHBIA YUeOHBIHN
I1aH, opueHTUpoBaHHbIN HA STEAM-TEXHOII0IHI0, OCHOBAH HA MPUHIUIIAX MEX-
JUCHUIUIMHAPHOCTH U MPUKIJIATHOTO MOAX0/1a, BCE HANPABJICHHUSI HHTEIPUPOBAHBI
B OJIHY CXEMY.

BonpmMHCTBO MIPOEKTOB B NPEIaraéMoM MOAXOAE MOAPAa3yMEBAIOT IPYII-
MOBYIO KOMaHIHYIO pabOTy LIKOJBHUKOB, YTO OJAronpUsATCTBYET TaKUM MpOIec-
caM, KaKk KOHCTPYKTHUBHOE B3aUMOJICHCTBUE MEXKY WIEHAMU KOMaH/bl, BOCIIUTHI-
BAET YBAXUTEIBHOE OTHOLIEHNE YYACTHUKOB K MHEHUIO IPYT ApYyTa, YYUT UX TOMY,
KaK CIIOPUTHh U HaxOJUTh pEIICHHE, KAK MCIOJIb30BaTh CUJIBHBIE CTOPOHBI IPYr
Jpyra, KaK IUIAaHUPOBATh IIArH M pe3yibTaTbl BO BpeMeHU. i perieHus cBoux
CIIOKHBIX 3aJ]ad YYE€HUKaM MPUXOAMTCS HCKaTh CHOCOOBI pEIIeHUsi, KOTOpbIe
4acTO SBJSIOTCS HECTAHJAPTHBIMHU M YHUKAJIBbHBIMM HMMEHHO JUISI KOHKPETHOM
IpYNIbl U KOHKPETHOTO MPOEKTA.

CopnepxaHue NEATENbHOCTH IIKOJIBHUKOB IPU TaKOM IMOAXOAE ONUPAETCs
Ha CYILECTBEHHYIO TBOPUYECKYIO COCTABIISIOLLYIO, OCBSIIEHHYIO UCKYCCTBY M IpHU-
MEHEHHUIO HOBEHIINX MH(POPMAIIMOHHBIX TEXHOJIOTHHA. Y4YaluMcsi IpeICTOUT BbI-
OpaTb Te CpeJCTBa CaMOBBIpa)KEHUs, KOTOpble MX Ooyiee BCEro BJIOXHOBISIOT,
pa3paboTaTh OOILIYI0 KOHIEMIMIO U MOJHOCTHIO €€ BOIUIOTHTb, OBIA/IETh TEXHH-
KOH ee BOIUIOLIEHHS OT Hayaja U JI0 KOHIIAa BHYTPU 00pa30BaTeNIbHOTO Mpoliecca.
Takum oOpazom, ydaiirecs cMOTYT OCO3HATh MOJHOTY M BaKHOCTh TBOPYECKHUX
aCIIeKTOB Mpollecca CO3MIAHMs, MMO3HAKOMATCS C Pa3HBIMHU CIIOCO0AMM U TEXHU-
KaMH B MCKYCCTBE, MO-HAcCTOsIIeMy OyIyT y4acTBOBaTh B COBMECTHOM TBOpue-
CKOM1 1eTeIbHOCTH.

B 2019-2020 u 2020-2021 y4yeOHBIX rofax i Mapajjied CeIbMbIX Kiac-
coB (490 4enoBeK) BBINICYKa3aHHOW IITKOJIBI BIIEPBBIE pean3oBaH MPoekT «STEAM)
B paMKax IporpaMmsl yueOHoro npeamera «TexHonorus». bbuia ocyiecTBieHa
UHTErpanysl MOAYJIEH TEXHOJIOTMH W WH)XXEHEPUHU C NPEAMETaMU €CTECTBEHHO-
Hay4YHOTO ITMKJa — (PU3UKOH, Onojoruei, reorpadueit U npeaMeTHON 00JacThIO
«HCcKyccTBOY». TakuM oOpa3om, npeamer « TexHomorus» ObUT pealn3oBaH B TECHON
CBSI3M C IIPOrpaMMaMU JIaHHBIX IPEIMETOB, YTO MO3BOJWIO PACIIMPUTH PAMKHU U
NIyOMHY WX WU3YyYeHHs, CTIOCOOCTBOBAIO (hOPMHUPOBAHHUIO CHCTEMHOCTH. [Ipu sTOM
OCHOBHOM aKIIEHT pacCTaBIISAJICS Ha OOYYEHHM Pa3IUYHbIM BUAAM JESTENIbHO-
CTH, a HE Ha (POPMUPOBAHUH NPEAMETHBIX 3HAHUH. [IpogomkaeTcst MPOEeKT U B
2021-2022 y4ueOHOM TOTy.

[ToaroToBUTENBHON CTaIUEN 3allyCKa IIPOEKTa CTala IOCTAHOBKA YUUTEIEM,
kypupytommm STEAM-nabopatoputo, HayuHoi mpoGuiemsl. LIIkonsHUKY 1 BXOzAa
U JIeHCTBUS BHYTPU MPOEKTA HYXKHO OBLJIO JIMOO MPUMEHUTH T€ 3HAHUS, KOTOPHIE
y HEro yXe eCTh, TM00 MOJIy4YuTh HOBbIE MEKIUCIUIUIMHAPHBIE 3HAHUS, IPOSBUTH
MHTEpEC, YIOPCTBO K JOCTHXKEHUIO IeJIel, CyMETh CIJITAHUPOBATh CBOIO padoTy,
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OCYIIIECTBUTh HEOOXOIUMOE B3aUMOJCHCTBHE C y4acTHUKAMHU cBOed paboueit
TPYIIIbI U YYUTEISIMHU.

B KoHIIE Ka)KI0TO 3aHATHS YYEHUKH JOJDKHBI OBUIM MIPEJOCTaBUTh PE3yJilb-
TaT cBOeH paboThl. Pe3ynbTar MOXKET OBITh OUEHb HEOOJBIITNM, HO SIBHO OTpaXKa-
IOLUM CYTh IPOMCXOAMBIIErOo Ha 3aHATUU. Kaxioe 3aHATHE BKIIOYATIO B ceOs
Hay4YHYI0 U TEXHOJOTHYECKYIO cOoCTaBisAomyto. Cieayer oOpaTuTh BHUMAHNUE HA
TO, YTO POJb YUUTENS B ATOW MOJEIN O0yUYEHHs] COCTOsUIa B KOHCYJIbTAI[MOHHOM
MOAJIEPKKE, MOJAECPUPOBAHNH, PETYJINPOBAHUU U MITKOM CONPOBOXKIACHUH CaMO-
CTOSITENIbHOM NESATEIbHOCTU JieTeil. Takue posiv yuuTens co34al0T BO3MOKHOCTH
JUIsL CBOOOJTHOTO B3aMMOJACMCTBHSI MEXIy BCEMH Y4YaCTHHKaMH Ipolecca, CIio-
COOCTBYIOT BO3HUKHOBEHHUIO HEOOXOMMBIX CBSI3€H U YCTOMYMBBIX CIIOCOOOB KOM-
MYHHKAIIUU, HEOOXOAUMBIX I TPOYKTHUBHON pabOTHI TPYMIIHI.

Jlnst ocyiiecTBIeHUsT AaHHOW MoJenl noTpedoBasack o01ias padoTa HECKOIb-
KX yYUTeNeH-MPeIMETHUKOB €CTECTBEHHO-HAYYHOT0 LIMKJIA, yduTesed uHpop-
MaTUKH M TEXHOJIOTHH, a TAKXKE yUUTEJEeH UCKycCTBa. B pe3ynprare ux noaroro-
BUTEJIBHOM METOJIMUECKOM pabOThl BOZHUKIIO HECKOJIBKO Ja00paTOpHii ¢ pa3HBIMU
Ha3BaHMSIMHU M HAIIPABJICHHOCTSAMU NpoekToB. CoBMecTHas paboTa yuuTenen mpo-
JoJDKalach B TEYEHHE BCETO TMeprojia OOyYeHUs, ColepiKayia TOCTOSHHYIO KOp-
PEKTUPOBKY IUIAHOB 3aHATHH, BBICTpAaUBAaHUE CTPATETUH JUJIsl KOHKPETHBIX TPYIIH,
oOcy:xJeHre MpoOJIEeMHBIX 30H M TOYEK pOCTa KOHKPETHOM TPYIIBI U KaXKAOTrO
IIKOJBHUKA.

B TedyeHue roga y4eHHMKH CeIbMBIX KJIaCCOB OJMH pa3 B HEEINIO JIBA ypOKa
nocesianu padore B STEAM-texHonornu. B nepBom mepuosie o0y4eHuUs MIKOb-
HUKaMH TIPEJCTABISIOT KaXKIYI0 J1a0OpaTOPUIO, U HA CTAIUU 3aIlyCKa KaXIbIil
YYEHUK MpoOyeT CBOM CHJIBI B MUHH-TIPOEKTE B KAXKIOW 1aOOpaTOpHH, OIpeaes-
eTcs C TeM, B KaKo JJabopaTOpuu OH OCTAHETCS IS OCYIIECTBJICHUS YIiyOseH-
HOTO O0y4YeHUsI.

[Tocne camocTosITETLHOTO BBIOOpa Ja00paTOPHK BCE YUaIHECs MOICIUINCh
Ha IpyNmbl, B KOTOPBIX paboTaiu 0 KOoHIa yuyeOHoro roaa. Bo Bpems 3aHsTuit
OHM MOTJIM KCII0JIb30BaTh KOMIIBIOTEDP, NEPEXOIUTH U3 Kilacca B Kiacc, UMes J10-
CTYII KO BCEM HEOOXOMMBIM MaTeprasiaM. 3a Ka)kJI0¥ rpyIIoi MKOIbHUKOB ObLI
3aKperyieH KypaTop, KOTOPBIM OCYHIECTBIISI (PYHKIIMM MOJepaTopa, KOHCYJIbTaH-
Ta U KOHTPOJHUPYIOIIETO YUUTENS B KOHLE YPOKA.

Pe3yabTaTsl 1 00cy:kaeHue. MOXHO NMPUBECTH TPUMEPHI J1aOOPATOPHIA,
KOTOpbIE (PYHKLIHMOHHUPYIOT B HIKOJE. VX AeATeNbHOCTh MOKHO paccMaTpUBATh
KaK MacIITaOHbIN SKCIIEPUMEHT, MO3BOJISIOUINI c/IeaTh 3HAYUMBbIE BHIBOJIBI.

Jlabopamopus «dnekmpocamorxamy. B paMkax 3Toi 1abopaTopun y4yarmecs
HaXOJAT CBSI3U MEXIy aucuuiuinHaMu «®Pusukay, «TexHonorus» u «/uzaiiny,
B3aMMOJICHCTBYSI, SKCIIEPUMEHTHPYS, UIlla HECTAaHAAPTHBIE PELICHUS U peaan3yst
CBOM WJEH B peasibHble (pu3nueckre 00BbeKThl. DKCIEPUMEHTAIbHBIM IIyTEM y4de-
HUKH IPUOOPETAIOT 3HAHUS O MOHATUSAX (PU3MUECKUX BEJIMYHMH U SIBICHUMN, 3aTEM
CTpOST MH(OPMALIMOHHBIE MO U TIPOU3BOIAT HEOOXOUMBIE JISl pealh3aluu
MIPOEKTa MaTeMaTUYECKUE pacueThl (pacueT U3MEHEHMs Pa3IMYHBIX MapaMeTpoB
(Hampumep, CKOPOCTH) B 3aBUCUMOCTH OT Harpy3KH Ha TPaHCIOPT, pacdeT MoKa-
3areneil s CO3/IaHus YHUKAIBHOTO AJIEKTPOcaMOKaTa B 3aBUCUMOCTU OT (PHU3H-
YeCcKuX Mokazartenei (poct, Bec U T. 1.)). [locie 3Toro npucTymnaroT K peain3anun
CBOMX HJIEH B TEXHOJOTHYECKOM KIIFOYE: M3TOTOBJICHUIO OOBEKTOB, MEXaHU3MOB
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B paMKax HampaBieHus «/lepeBoobpaboTka». KOHCTpyupyoT U M3roTaBIMBaoT
Kapkac 3JIeKTpocamMoKaTa U3 JEpeBa, a Takke HEOOXOJMMbIE CUCTEMBI Kpemexa,
COEIIMHSISL UX C paHee pa3pabOTaHHOU COCTaBIsIONIEH — AekTpoMoTopoM. Kpome
TOr0, KaXXIbIi 00BEKT, CO3MaHHEIH IITKOJILHUKAMHU, 00a1aeT CBOMM COOCTBEHHBIM
TEXHOJIOTMUECKUM JU3aiHOM W JU3ailHOM BHEIIIHETO BHIA. YUYEHHKaM He0o0Xo-
JTUMO TIPOJIyMaTh 3Ty HEMAJIOBAXKHYIO COCTABIISIIOIIYIO U TAKXKE PEaTn30BaTh €€
CHavaja B CTaJIMM 3CKU3a M MPOSKTUPOBAHMUS, a 3aTEM BO BpeMs CO3TaHMs (HH3H-
YECKOro 0ObEKTa.

B pesynbrate paboThl B 1abopaToOpuM IIKOJbHHUKU OT Hayaja J0 KOHLA
MPOXOJAT BCE IUKJIBI CO3/IaHHSI TEXHOJIOTHYECKOTO TPAHCIOPTHOTO OOBEKTa —
OT (U3HUECKUX IKCIIEPUMEHTOB, THUIIOTE3, HHPOPMAIIMOHHBIX MOJIeTIeH U MaTeMa-
TUYECKUX PACUYETOB, CO3JIaHUS ICKH30B U JIM3aiiHa 10 (PU3UUECKON peanu3ariu —
M3TOTOBJICHHS KapKaca U3 JiepeBa U (paHepsl, Kpemnexka u 3JeKTpoMoTopa. B utore
OHH CO3/IaI0T pealibHbI 00BEKT, KOTOPHIH CITIOCOOEH MepeMeIIaTh YeloBeKa B Impo-
CTPAHCTBE.

Jlabopamopus «/[uzaiiny. O0bequHsAET B ce0e MOIyTH WHPOPMATHKH U HH-
(hopMaIMOHHBIX TEXHOJIOTHH, Teorpaduu, OHOIOTHH, (PU3UKH U IPYTHUX IIKOJIBHBIX
JTUCHUILUIMH ¢ OCHOBHBIMU UJIEIMH JM3aiHA IIKOJBHOTO MPOCTPAHCTBA U XYI0XKe-
CTBEHHBIM TBOPUYECTBOM. J[71s1 pabOTHI B MPOEKTE NETSIM HEOOXOIUMO H3yUUTh B
3aBHCHMOCTH OT BBIOPAHHOTO MpeaMeTa CoAep)kKaHHue TeX YUeOHBIX eIUHUII, KO-
TOpBIE MOTPEOYIOTCS /I BOIUIOMICHUS UX UeH (M3ydeHHEe PErHOHOB MHpPa, (JIOpHI,
daynbl, GopMyn GU3NIECKUX 3aKOHOB, KOMIIBIOTEPHBIX CHCTEM H JIp.), YTOOBI
oTo0paTh HEOOXOIMMBIN BU3yalbHBIN DS/, KOTOPBIA OYIeT SBIATHCS TOCTOBEP-
HBIM, JUISI CO3JaHUS 3CKU30B O(OpMIIEHUS MPEIMETHBIX KJIACCOB M pPEeKpearui.
[Tocne co3manusi CKU30B ydaluecs MepexoAsT K BHIOOPY MaTepuayoB IJs CO-
31aHMS TM3aliHa, OCBAaMBAIOT PA3JIMYHbIE XYJA0KECTBEHHbIE TEXHUKU U, BO3MOXKHO,
KOMIBIOTEpHBIE CPE/ICTBA, HEOOXOAUMBIE JIJIsl BU3YyalIU3alluu H300pakeHuil. 3aTemMm
OHM TMPHUCTYTAI0 K MAaCIITAOMPOBAHUIO CKU30B U BOIUIOIIEHUIO CBOMX 3aMBICIIOB
Ha peabHbIX WIH «BUPTYaJIbHBIX» CTEHAaX IIKOJbI. Pe3ynbrarom paboThl ydya-
IIUXCsI CTAHOBHUTCS PEAIbHBIN TU3aliH yU4eOHBIX KJIACCOB M pEKpealii (PUCYHOK).

[Tonobnast ydyeOHasi NeATEIBHOCTh CHOCOOCTBYET Pa3BUTHIO TBOPYECKOIO
MBIIIJICHHSI, BOCIUTHIBAET CHOCOOHOCTh K JOJITOCPOYHBIM BOJIEBBIM YCHIIHSM,
CMEJIOCTH B MPUHATUHU PELIEHUH, MPUOOPETEHNIO MPAKTUYECKOTO OIBITa B TBOP-
YECKOW ACSITeTLHOCTH, MPUMEHEHHS PA3IMYHBIX HH()DOPMAIIMOHHBIX TEXHOJIOTHI
U peau3alii CBOMX 3ayMOK B peanbHOCTH. Kpome Toro, yuacTHUKH J1abopato-
pUU TOYYarOT ONPECICHHBIN OMBIT MPOSBICHUS Ce0sl Yepe3 UCKYCCTBO B COLU-
yMe, TaK KaK OHM CaMU U JIpyrue YYeHUKH Tenepb BUIAT KaXIbli J€Hb pe3yibTa-
ThI UX JEATEIbHOCTH.

Jlabopamopus «I eomexnonocus» MO3BOJSET PEATU30BATh MPOEKT MO CO3/a-
HUIO KapThl MUPA, Ha KOTOPOil (GopMBI pelibedha KOHTUHEHTOB OYIYT BBIMIOJIHEHBI B
3D-dopmare. YueHuku uccieayeT oOpa3oBaHHE PazHOOOPA3HBIX TOPHBIX MOPO,
WX 3aJIeTaHue, IBIKCHHE TEKTOHMYECKHUX IUINT, U3y4eHHe reorpadudeckinx o0nek-
TOB MYTEM UX MAKETUPOBAHUS B Pa3IMUHBIX TEXHUKAX (CO3/1al0T MaKEThl CKJIaaya-
TOCTEl CBOMMHU PYKaMHU) U XYJOKECTBEHHO O(OPMIISIFOT UX B COOTBETCTBUH C T'€0-
rpadu4ecKUMHU XapaKTePUCTUKAMU MECTHOCTH.

B cBoeli mpakTUYECKON AESITENBHOCTH MIKOJIBHUKN MCIOJIB3YIOT MaTeMaTH-
YeCcKHe CBOMCTBA Moa00us, MaciTadbl, KapTorpaduueckue MpOeKINH, 3HAKOMSIT-
Csl C OKEAHWYECKUMU TEUCHUSIMHU U TITyOOKOBOIHBIMU BIIITHAMH.
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B pe3ynbrate moo0HON 1EATENBHOCTH MPOUCXOAUT 00yUYEeHUE MTPOEKTUPO-
BaHUIO, MacIITaOUPOBaHHIO, O(OPMHUTEIHCKON NESATETBHOCTH, aHAINU3Y U MIPE3eH-
TalMK pe3ynabTaToB. IIIKOJBHUKHM M3y4aloT OCOOCHHOCTH PaCIIpeAeIeH s IaBICHUS
U TeMIIepaTyp, CO3JAI0T MaKeThl 3MHOTO LIapa U reorpaduyeckre KapTbl TEUCHHUH.
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JNabopartopus «[uaaiH» kak 4aCcTb NPOEKTA MO NCMOSIb30BaHMI0 STEAM-TexHONOMi B 06y4eHMM LLKOJIbHUKOB
Laboratory “Design” as part of a project on the use of STEAM technologies in teaching schoolchildren

Jlabopamopus «Apm-nymewecmsuey. B 3T0#l nabopaTopun yUYeHUKHU MPO-
HUKAIOT BIITyOb MCTOPHU U KYJIBTYPHBIX 0COOCHHOCTEH cTpaH Mupa. [Ipu momorum
COBPEMEHHOM KOMIBIOTEPHOU TEXHUKH OCYIIECTBIISIOT TIOMCK, OTOOP U 00paboTKy
nHpOpMAINHY, H3Y4Yar0T OCHOBBI BeO-IM3aiiHa JJIsl CO3/IaHMsI aBTOPCKOW HHTEPHET-
CTpaHHIIBI C PE3yJbTaTaMH CBOETO WCCIIEAOBAHHs, OCHOBBI pabOTHI B Tpaduue-
CKMX PEIaKTOpax M BHICOPEIAKTOpax, CO3MAI0T CBOM MH(POPMALMOHHBIA MPOEKT
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(urdpoBoii crnaiia, BUICOPOIUK U JIp.) — YaCTh OOIIEH KHUTH CTPaH — SHIUKIIOTE-
MM HapoAoB Mupa. Taxke y4yaCTHUKU JaOOpaTOpUU M3ydaloT 0OCOOEHHOCTH Ha-
[IUOHAIBHOTO UCKYCCTBAa M 00BIYaeB BHIOPAHHOM CTpaHbl, CO3AIOT OOBEKTHI, CTH-
JU30BaHHBIE TIOJ] 3TU BUJBI UCKYCCTBA, 3HAKOMATCS U HKCHEPUMEHTUPYIOT C Ky-
JUHAPHBIMA OCOOCHHOCTSIMHU B KYJBTYpPE Pa3HBIX CTPaH, COOMPAIOT U PEaTH3yroT
PELenThl U W3TOTaBIMBAIOT KyJIMHAPHBIE rpaduyecKre W BUICOMHCTPYKIUU ISt
oOmeit kauru «KyxHu HaponoB Mupa». @uHaIoM paboThl B J1aOOpaTOPUH SIBIISI-
eTcs BBICTAaBKa XY/105KECTBEHHO-TIPUKJIAHOTO TBOPYECTBA YUALIUXCS U KyJIUHAp-
HBIA MacTep-kiace [6].

B pe3ynbraTe Kaxaplili yUaCTHUK CTAaHOBHUTCS HCCIIEOBATEIEM CTPaHbI, aB-
TOPOM CTpaHHILbl 001el KHUTH «KyabTypa U KyXHH MUpa», NPUOOLIAeTCs K KyJlb-
TYpe U UCKYCCTBY M3y4aeMOW MM U IPYTMMH IIKOJBHUKAMH CTPaHbl, pacIiupser
CBOM Kpyro3op B 00JacTu KyJIMHApHOTO UCKYCCTBA, IPHOOpETaeT HaBbIKU IPUTO-
TOBJICHHSI OJIIOM, YUUTCS MPEJICTABIATH HHPOPMALIMIO B HATIISIIHOM U JOCTYITHOM
Buzie. HemanoBaXHbIM SIBIISIETCS yyacTHE B MPOEKTE I Pa3BUTHS U (POPMUPOBAHUS
TaKUX JJUYHOCTHBIX KaYE€CTB YUYACTHUKOB, KaK CIIOCOOHOCTH K MPUHATHUIO KYJIbTYp
1 00BIYaeB, OTIIMYHBIX OT T€X, KOTOPBIE SBISIFOTCS Il YYSHUKOB POJHBIMH [7].

[Ipencrarienre oOMMX pe3yIbTATOB ACATEIFHOCTH BCEX JTa0OPaTOpHid, Kak
MPaBHJIO, POMCXOUT B BUJIE UTOTOBBIX KOH(EPEHIINI, Ha KOTOPBIX KaXaas rpyTa
LIKOJIBHUKOB 3aIIMIIAET CBOM MPOEKT, BBICTYMAsl IEPe OCTAIBHBIMU YYAILIUMUCS U
yueHukamu. @opmar npesncTaBieHuss He OrpaHUYUBAETCA U MOXKET ObITh TBOPUECKU
OIIpeJIeTIEH yYEeHUKaMHU B IPOLECCe CO3AaHUs. Ydariuecs NMpHoOpeTaroT yMEHUs
NPEACTaBIIATh PE3YyJbTAaThl CBOEH NOJIrOBpeMEHHOH paboThl Ha IMyOJHKe, JenaTh
9TO B MHTEPECHOH M HecTaHAapTHON (opMme (TeaTpasibHble CLEHKH, MYy3bIKaTbHBIN
HOMEp, BUKTOPUHA, KOMIIbIOTEpHAsI MPE3eHTAlNsl, HHTEpAaKTUBHbIE MacTepMaliHIbl,
MacTep-KiIacchl), 0OMEHHBAsICh ONBITOM U TOJNydYash OOpaTHYIO >KUBYIO CBSI3b OT
YUEHHYECKOT0 M YYHTEJIbCKOro coobdmiectBa. Habmonenue 3a pe3yabraTaMu ToBa-
pHILEH pacIIupsieT NpeACTaBICHNUs YIEHUKOB M 000TalaeT ux Kpyro3op, Bo30yx-
JaeT MHTepeC AJIsl IPOBEICHHSI TOCEAYIOIINX SKCIIEPUMEHTOB.

3axmovyenne. ObIT OpraHU3alMy BbIIIEYKa3aHHBIX U MOJOOHBIX Jlaboparto-
puii MO3BOJISIET CHIEaTh BBIBOJBI O HAJIMYMK CYILIECTBEHHBIX OTIMYMI 00pa3oBaTelb-
HOTO TMpoliecca, peanu3dyeMoro ¢ npuMeHenuem texuHonoruu STEAM. B stoit
CBSI3U MO>XHO OOOCHOBAHHO BBIJCJIUTH MPOSIBIEHUE CBOOOBI BhIOOpa, paboTy B
CBOOOTHOM TIPOCTPAHCTBE (B TOM YHCIIE M B CMBICIIE (PU3NIECKUX MEPEeMEIICHUI
0 KJIACcCaM), HaBBIKM CaMOCTOSITEIbHOTO TUIAHUPOBAHUSA U JESTEIBHOCTH B OTHO-
CUTENIbHO THOKOM perjiaMeHTe, IOHUMaHHUe TOTo, YTO HE00X0AMMO UHTErpUpPOBAaTh
pa3Hble 00J1aCTH 3HAHUM A7 peLIeHUs )KU3HEHHBIX 3a/1a4, OIBIT MPUKIAAHOMN ae-
STEILHOCTH, PYYHOI'O TPY/Ja, YMEHNE B3aUMOJIEIICTBOBATh B KOJIJIEKTUBE U JJOCTHU-
raTh LeJIM B HEOOXOIUMBIE CPOKH, IIPECTABIATH CBOM MPOIYKT U I0KA3bIBaTh €ro
COCTOSITENIBHOCTb, MPOSIBIISITH CE0sl B TBOPUECTBE, IPOEKTUPOBAHNH, IKCIIEPUMEH-
TaJIbHOW JIeSITebHOCTH U MccaeioBaHuu. 110 cyTH, 3TO 03HayaeT, 4To MKOJIbHUKU
OCYIIECTBIISIIOT PAaHHIOI MPO(OPUEHTAIMOHHYIO ACSATEIBHOCTh, KOTOpPAsi MOXKET
MIOMOYb BBIOPATh B MOCIEAyIOLIEM Ppoduib A Oosiee yriayOlIeHHOro u3yueHHs..

OneIT ucnonbs3oBanus oOpa3oBaTenbHOI TexHonoruu STEAM nemoHcTpH-
pYyeT MOsIBIIEHUE CIEeTYIOIUX PE3yIbTaTOB:

— BO3HHMKAET ONBIT MPOEKTHON TBOPYECKOH pabOTHl B TEUCHHE IMPOIOIIKH-
TEJIbHOTO BPEMEHH;
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— MPOUCXOJIUT CMEHA BEPTUKAIIBHBIX OTHOIIEHUH YYUTENb — YYCHHUK Ha TO-
PHU30HTAb COTPYAHUYECTBA U KOHCTPYKTHBHOTO B3aUMOJICHCTBUSI BCEX YUaCTHU-
KOB MPOILECCa;

— CcO3/1al0Tcs yCIIoBUS A (POPMUPOBAHUS Yy YUAIIUXCS CAMOCTOSITEILHOTO
KPUTUYECKOTO MBIIILJICHUS;

— MPEIOCTABIISIETCS BO3MOXKHOCTh NMPEObIBAaHUS YUAIINXCS B CUTYallUd CO-
3J1aHUsI COBMECTHOTO MPOAYKTa, KOTOPBIN SBISETCS YHUKATBHBIM;

— BO3HHUKAIOT BO3MOYKHOCTH B3aUMOTPOHUKHOBEHHUSI U B3aUMOOOOTAIICHUS
pa3HBIX HAYYHBIX O0JacTel, HCKycCTBa, Au3aitHa u TexHonorui [11];

— mpuodpeTaeTcs BO3MOXXHOCTh peau3alii MPaKTUKO-OPUEHTHPOBAHHON
MOJIeTIH, B KOTOPOM KaXKIbIH YYaCTHHMK TOJy4aeT CBOM OMBIT, CBSI3aHHBIN C aK-
TUBHOH JesATeNbHOCTHOMN mosuimeii” [12—14].

B o6nacTi mcuxonoro-negarornyeckux pe3ynbTaToB CleAyeT OTMETHUTh:

— OOJIBIIYIO BOBJICYEHHOCTh YYAIIUXCS B MPOLIECC OOYICHUS;

— COXpaHEHHE Y HUX BOBJICYEHHOCTH M MOTHBAIIMHM Ha MPOTSIXKEHUH BCETO
BPEMEHU,

— (opMHUpOBaHUE Yy YYACTHUKOB TPYII yCTOHYMBBIX CBs3eil, oOecrednBa-
IOIIUX TTPOYKTUBHOCTh B3aUMOICHCTBUS;

— MPOSIBJICHHUE U PEaTU3allI0 TBOPUYECKOTO MOTEHIHANIA YUAIIHXCS;

— BBICOKHI YPOBEHb Pe(ICKCUN Y YICHUKOB OTHOCHUTEIBHO CBOCH pabOThI
Ha TPAJUIIMOHHBIX 3aHATHUSX.

Takum 00pazom, OTBedasi BBI30BaM BpeMeHH, oOpa3oBarenbHas STEAM-
TEXHOJIOTHsI, BHEAPEHUE KOTOPOil, Kak MpaBmiio, 6a3upyeTcsl Ha MacITabHOM HC-
MOJIb30BAaHUU KOMITBIOTEPHBIX CPEJICTB U CUCTEM, CTAHOBHUTCS OJJHUM U3 HE00XO-
JTUMBIX 00pa30BaTeNbHBIX MHCTPYMEHTOB. TeM He MeHee BaKHO OTMETHUTb, UTO IS
COBPEMEHHOTO dTara pa3BUTHsI 00pa30BaHUS MOI00HOE 00yUYeHHE TpeOyeT 00b-
IIMX YCHJIMHA OT MeJarornyeckoro KOJIEKTUBA M aAMUHUCTPAIIMU IIKOJ, KaK TeX-
HOJIOTUYECKOT0, TAaK U METOJMYECKOTO XapaKTepa.
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NHXXeHepHbIn an3anH
Kak 9 PpeKTUBHOE HanpassieHne N3y4eHnss UHPOPMaTUKHN
B wKkonax MexayHapogHoro 6akanaspuara

K.A. AuukanoBa

Ulxona Ne 1575, Mockea, Poccuiickaa @edepayus
B ms.kristinal 7@mail.ru

AnHoTanms. [Ipobaema u yenwb. BoIABIAIOTCS OTIMUUTENbHbBIE YEPTHI paOOThl HAIPaB-
JICHUS] MHXKECHEPHOT'O AU3aifiHa C y4eTOM 0coOeHHOCTell 00yueHus o mporpamme MexxayHapos-
HOro OakajaBpuaTa B paMKax IIKOJBHOW MPOTPaMMBI IS peau3aliiy MOArOTOBKH yUaluXcs
K BBIOOpY Oyaymiero mpoduins oOydeHHs B crapiumnx kinaccax. Llemu: 1) mpoaHamusupoBath
paboTy JaHHOrO y4eOHOro mpeaMeTa, IpUHUMAsl BO BHUMaHUE crelu(uKy oOydeHus mpen-
METHOU rpymnmsl «/li3aiftn» B paMkax mporpaMmsl MexmyHapoaHOro OakaiaBpuara; 2) ommcaTh
0COOEHHOCTH JaHHOTO HAlpaBiIeHHs; 3) MOABECTH HTOTH PabOTHI U MEPCIEKTHBBI PAa3BUTHSL
ydarmxcsi, 00y4arommxcs Mo MpeACTaBIeHHOH yueOHol rporpamme. Memoodonozus. Vicrions30BaH
KOMIUIEKC METOJI0B MCCIIEJOBAHMS: aHAIN3 HOPMAaTUBHBIX JIOKYMEHTOB, OIPEACIICHUE IPUOPUTET-
HBIX 33124 00y4YeHHUs pacCMaTPUBAEMOTO HaIIPaBJICHHS, OIIBIT PaboThl. Pesyavmamet. [1poanammsy-
POBaH ONBIT PabOThl € yUYAIUMHUCS CPEIHEH IIKOJBI B paMKaX MpPEACTaBIEHHOTO HaIpaBiie-
HUSI, BBISIBICHBI OCOOCHHOCTU U MEPCHEKTUBBI JanbHeHel pabotel. 3akmouenue. O0yueHue
C y4eTOM BHEJPEHUS CIEIHaIbHON MporpaMMbl MekayHapoJHOro OakagaBpHaTa M03BOJISET
ydanmMmcs HOATOTOBHUThCS K BBIOOPY Oymymiero npodwuis (Oynaymed npodeccun), TO3HAKO-
MUTBCS C MH(GOPMALMOHHBIMHU BO3MOXKHOCTSIMU, TPOSBUTH ce0sl IpU paboOTe ¢ Pa3IHYHBIMU
UH()OPMAIIMOHHBIMHU TEXHOJIOTHSMH HA PAaHHEM 3Tare 00yueHHUsI.
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Has uurupoBanusi: Anikanova K.I. Engineering design as a general area of study of
informatics at the school of International Baccalaureate / Bectauk Poccuiickoro yHuBepcure-
Ta Apyx061 HapomoB. Cepus: UndopmaTuzanus oopaszoanus. 2022. T. 19. Ne 2. C. 157-164.
http://doi.org/10.22363/2312-8631-2022-19-2-157-164

Problem and goal. Modern education undergoes significant changes every
year to improve and diversify the educational process. Now, not a single training
session takes place without the use of information resources that allow diversifying
the educational process and help students express themselves in certain areas [1].

In this regard, each educational institution builds its own curriculum, vari-
ous new areas, subjects, opportunities for cooperation with universities, colleges,
etc., appear. Traditional lessons are being replaced by lessons in laboratories,
with the use of modern information technologies, involving specialists from various
fields. This allows students to immerse themselves in the work environment and
feel the significance of the direction they have chosen.

But at the same time, these effective areas of work are different for each edu-
cational institution, because the implementation of all projects requires a large
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amount of material and physical resources. Therefore, institutions begin to prepare
students from an early age for the features of the future curriculum of the school.!

Hence, the problem for educational institutions is the choice and im-
plementation of effective areas that will be reflected in various academic dis-
ciplines.

Methodology. The analysis of the Federal State Educational Standards and
the standards of the International Baccalaureate program (as varieties of educa-
tional standards) was carried out. Features of work in each standards, similarities,
differences, psychological features of work are revealed.

The work in the educational institution “School No 1575,” which imple-
ments work according to two standards (middle and high school), is analyzed.
A collection of students’ works in various information areas, which are reflected
in their implementation in this discipline, was carried out.

Results and discussion. In many educational institutions (in particular,
in Moscow), there is an early profiling of classes in various areas: mathematical
vertical, engineering, information, humanitarian, media classes, and others [2].
This contributes to the development of early profiling and the choice of a future
profession by students.

In this regard, educational institutions find opportunities to participate in
various educational programs for the purpose of development, exchange of expe-
rience, search for new personnel.

Profile education is a special kind of differentiation and individualization of
education. It implies the creation of conditions for the formation of cognitive in-
terest within a certain direction. Many educational institutions are considering di-
vision into profiles already from the 8th grade, if the material base of the school
allows it [3]. Students can choose one or another profile of study, depending on
the curriculum. Most schools are now seeing the emergence of special classes
equipped with the necessary equipment, technologies that provide students with
the opportunity to get acquainted and immerse themselves in learning with tech-
nologies that can later become part of their profession.

In addition, in many educational institutions, training comes with the intro-
duction of elements of the International Baccalaureate program, which also con-
siders various subjects and directions that should help students in determining
their future profession. Features of teaching under this program allow students to
develop the qualities of independence, critical thinking skills, research skills.
These areas are considered in 8 subject groups, where each subject reflects a dif-
ferent area of study: the humanities, languages, creativity, etc.

! Shatrovskaya T. International Baccalaureate at school: what, why and for whom.
Mel. 2 February 2017. (In Russ.) Available from: https://mel.fm/vospitaniye/sovety/824937-
international baccalaureate (accessed: 20.02.2022).

2 The Program of the Main Secondary School. Design Guide. Geneva: Organization of
the International Baccalaureate; 2014.
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One of these areas is the technical direction, one that is currently gaining
immense popularity among students. In the International Baccalaureate, these sub-
jects belong to the “Design” group, which includes the use of various information
technologies and resources by students to prepare technical and engineering pro-
jects [1].

This academic discipline includes training from grade 5, and is a continua-
tion of the study of computer science at school.

As part of studying at the main school of the educational institution “School
No 1575,” the subject “Design” considers the study of the basics of robotics
and programming, allowing students to get acquainted with the possibilities of
the modern information world from an ear-
ly age. This subject at the school is called
“Engineering Design,” as it is associated
with the demand and relevance of educa-
tion in future engineering classes. Classes
are held once a week for each of the di-
rections [4].

In programming, students get ac-
quainted with the possibility of writing
programs in Python in the IDLE program-
ming environment: solving various mathe-
matical problems, using conditional ope-
rators, loops, strings, lists, creating games
using the turtle library, etc.’ Due to the fact
Figure 1. Image created by a 5th grade student  that in elementary school students receive

ina programming lesson basic knowledge on the topic “Algorithm”
and worked with various Performers, these classes are productive, homework is
done with pleasure. In addition, they receive basic knowledge of geometry,
get acquainted with various new geometric shapes, their characteristics. Some
students think over independent drawings and demonstrate their results among
classmates (Figure 1). Students develop logical thinking skills, learn to plan
the progress of the task, prepare to create projects within this direction [5].

In the process of completing tasks, students can test, evaluate and improve
their knowledge in programming in practice, learn to solve tasks. Demonstrate
their technical skills, the ability to explain changes made to their program code
and present the solution as a whole, as well as describe their success with the idea
and how the solution can be improved. An analysis of the results obtained will
give an understanding that the implementation of the goal in creative activity is
a time-consuming, but interesting process.

Due to the fact that work is carried out on computers, and training begins
from the 5th grade, this contributes to the development of initial computer skills
for those who do not have the opportunity to get them at home. Students can work
both from phones and tablets [6]. Since this academic year, a virtual laboratory
has appeared in the resources of the library of the Moscow Electronic School,

3 Tyrina LV. Modern technologies in modeling. 11 February 2016. (In Russ.) Available
from: http://uo-mr-pechora.com.ru/?p=>551 (accessed: 20.02.2022).
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where you can also work with writing code in various programming languages,
with the ability to check and send the program to the teacher [7].

The second area of “Engineering Design” is robotics. Its study is now very
promising and important, as it is one of the areas of scientific and technological
progress. In these classes, students work with various types of constructors: Lego
EV3, Vex and others [8]. They create and program various controlled devi-
ces, acting as young scientists, conducting simple studies and recording their
results (Figure 2). An analysis of the results obtained will give an understanding
that the implementation of the goal in creative activity is a time-consuming,
but interesting process.

Figure 2. Educational work of 6th grade students in a robotics lesson

The course is based on a holistic image of the surrounding world, which is
refracted through the result of students’ activities. Every year, the requirements
for modern engineers, technicians and ordinary users are increasing, in terms of
their ability to interact with automated systems. The intensive introduction of arti-
ficial assistants into our daily lives requires users to have up-to-date knowledge
in the field of informatization.

In the process of completing the task, students update their knowledge on
the structure and operation of the simplest mechanisms, learn to distinguish be-
tween types of mechanisms and types of levers, and also learn to master additional
sources of information on their own. Students must solve problems, which in-
volves the use of their own knowledge and experience, the accuracy and logic of
the presentation of thoughts, the ability to use appropriate terminology. Conduc-
ting an assessment task in this discipline will enable everyone to feel in the role
of a participant and an expert, to consolidate knowledge on the subject. The ex-
change of views and possible discussions on the results will contribute to the for-
mation of the worldview of the child.

In addition, students receive basic knowledge in working with 3D modeling
by working in the Tincercard program. In the later stages of learning, student
work focuses on the design problem, which is to solve a specific design situation
for a specific audience. At the same time, the results of this work completely de-
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pend on the knowledge, skills and abilities that students received at the initial
stages of the course.

These activities are giving positive results. Students with a high level of mo-
tivation receive additional individual projects and assignments to implement their
creative ideas. Students actively participate in the school competition of design
and research works “Discovery,” where they can already apply the acquired skills
in programming and robotics lessons, solving problems of a different nature [9].
It is noted that every year projects become more complicated and interesting,
many students independently study additional possibilities of engineering areas
and create complex projects, which are ready-made programs, applications and
complex models, both 3D and from other material [10]. In School No 1575 every
year there are winners of international competitions, in particular World Skills,
which allow talented and interested children to show everything they could learn
and improve their skills in working with these areas.* Also, there is an opportunity
to prove oneself in the pre-professional Olympiad, which makes it possible to ob-
tain additional USE points [11].

Conclusion. Using the example of the implementation of the project for fu-
ture engineering and information classes at School No 1575, preparation for
which is carried out from elementary or secondary school, it is possible to trace
and identify the opportunities for students to choose their future areas of study and
work, as well as participate in world-class competitions that provide development
prospects. Teaching the discipline “Design” within the framework of the Interna-
tional Baccalaureate program using educational electronic resources contributes to
a significant increase in the interest of primary school students in studying this
subject area and, in the future, a more conscious choice of the direction of training
in the field of informatization.
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