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The investigation thoroughly represents the possibilities of pedagogical designing with pedagogically balanced 

use of variable models of computer-oriented methodological systems of research-based learning of natural and 

mathematical disciplines in schools in the context of continuity of education. In the framework of the research-

experimental work “Formation of students’ technological competence via foreign language environment immer-

sion by means of informatized educational process”, programmers of optional courses were worked up and clas-

ses were held. The hypothesis that teaching children determines the nature of their mental development is con-

firmed. Accordingly, the characteristics which are necessary and sufficient for the organization of research edu-

cation at school, including the use of information and communication technologies and taking into account the 

psychological and pedagogical characteristics of students in the process of computer-based methodological sys-

tems of research-based learning are thoroughly described. The purpose of the study is to identify the potential of 

the English language in order to form the technological competence of students to increase the effectiveness of 

teaching subjects of the natural-mathematical cycle, the intellectual development of students and the formation 

of persistent cognitive interests using informational and communicational technologies. The technique of immer-

sion in a foreign language environment COMSRL is used, providing the teaching of the natural-mathematical 

cycle subjects in English. The experimental study identified three options for the use of computer technology in 

education: monotechnology, basic technology, penetrating technology. Penetrating technology is used in the 

basic training of students. The use of the English language for the formation of students’ technological compe-

tence in the process of research teaching creates an opportunity to increase motivation in the context of studying 

other subjects and the English itself, develops potential and creativity, activates cognitive activity, increases in-

dependence and initiative in acquiring new knowledge in technological competencies, creates conditions for 

professional self-determination and development of students. Based on a thorough analysis of the research re-

sults, the need to distinguish between different gifted groups of students is confirmed, as there are different as-

pects of giftedness (high intellectual giftedness and high level of academic success, etc.) and different group dif-

ferences. Students with a migrant background often face difficulties in adjusting to a new learning environment. 

Education and training practitioners can benefit from guidance and the sharing of good practices to be able to 

address the learning needs of students in increasingly diverse and multilingual classrooms. The investigation 

thoroughly represents three priorities for education: to integrate newly arrived migrants into mainstream educa-

tion structures as early as possible; to prevent underachievement among migrants; to prevent social exclusion 

and foster intercultural dialogue 
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1. Introduction 

Highly developed society has several constants 

which it relies on as on the necessary components of its 

development. The main of these constants, without a 

doubt, can be considered the educational system, since it 

is the educational system that lays the foundation of eve-

rything – it is entrusted to form a citizen, to upbring a 

comprehensively developed, educated person ready to 

accept challenges of modern life. Ukraine is trying to 

accomplish this task in a very particular way. Over the 28 

years of the existence of the independent Ukrainian state, 

each and every minister of education began his work 

with the proclamation of a task to reform the educational 

system. Moreover, reformation sometimes looked like a 

reform for the sake of the reforms themselves, and not 

for a better organization of the educational system. 

The development of technological competence is 

associated with scientific achievements and the rapid de-

velopment of technology. Technical achievements create 

new social relations and new social problems. Society 
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needs skilled workers with good vocational training, ready 

to work in both native and foreign communicative envi-

ronment. It is a question of formation of the social order 

for emergence of a special educational discipline. 

With the acceleration of world scientific and tech-

nological progress, there was an urgent need for a large 

number of English-speaking technicians. The new social 

model of the student involves the formation of a balanced 

relationship between technical and humanitarian 

knowledge. This modelling system saves elements of 

technocracy and suits modern level of informative – 

communication technologies. At the same time, the em-

phasis is shifting from technology to the person, for 

whom favourable conditions for holistic development 

and self-development are created. 

 

2. Literature review 

Educational reforms revolve around the same 

meanings: modernization, Europeanization, computeriza-

tion, innovation. Innovations in education – a fashion 

tribute or a time demand? And what is innovation in edu-

cation? Firstly, it is innovation within the subject itself, 

due to the specifics of its teaching [1]. Secondly, it is the 

implementation of non-traditional pedagogical technolo-

gies in pedagogical practice [2]. And there are innova-

tions, related to the call of time, the need for change, they 

are the primary basis of all innovations, and precisely 

they have touched us now, as a specialized school with 

profound study of foreign languages, and in our opinion, 

have touched very painfully. Namely, the question as for 

the existence of the very concept of a “specialized 

school”, its perspectives has been raised. 

According to the educational reform, knowledge 

of a foreign language is one of the key competencies. 

Knowledge of a foreign language is important for every-

one: for mathematicians, and for chemists, for biologists, 

etc., that is, a foreign language is not the main object of 

study, but an indispensable means of communication. 

The computer-based learning environment (COMSRL) 

"Clever" is based on scientific concepts, including the 

results of previous researches of advanced scientists: 

theoretical aspects of the concept of R. J. Pearson (tailor-

ing Clicker Technology to Problem-Based Learning) [3], 

M. S. Patel, D. A. Asch, K. G. Volpp (wearable devices 

as facilitators, not drivers, of health behavior change) 

[4], R. Shadiev, W. Y. Hwang, T. Y. Liu (a study of the 

use of wearable devices for healthy and enjoyable Eng-

lish as a Foreign language learning in authentic con-

texts) [5], Rey F. González (can the Concept of Activity 

Be Considered as a Theoretical Device for Critical Psy-

chologies) [6], V. P. Zinchenko (consciousness as the 

subject matter and task of psychology) [7], which are the 

foundation of new state educational standards and are 

focused on the practical educational and cognitive stu-

dents’ activity, the formation of the younger generation 

as the basis of a new society of knowledge; scientific and 

technical creativity and handicraft; principles of blended 

and adaptive learning [8]; the practice of training special-

ists in the field of highly-productive calculations. 

Considering that the direct reflection of modern 

processes in the field of science and the life of society is 

the participation of students and teachers in experimental 

work [9], taking into account the vast experience of the 

creative group, a scientific experimental work “For-

mation of students’ technological competence via foreign 

language environment immersion by means of informa-

tized educational process” was carried out. Technological 

competence is understood as the form of intellectual ac-

tivity of students, which is aimed at searching and de-

signing the principles of a system of actions in order to 

solve creative technical tasks [10].  

 

3. The aim and objectives of the study 

The aim of this study is to identify the potential of 

the English language in order to form the technological 

competence of students to increase the effectiveness of 

teaching subjects of the natural-mathematical cycle, the 

intellectual development of students and the formation of 

persistent cognitive interests using informational and 

communicational technologies. 

To accomplish the aim, the following tasks have 

been set: 

1. Formation of geoinformation competencies via 

foreign language environment immersion by means of 

informatized educational process. 

2. Formation of chemico-technological compe-

tence via foreign language environment immersion by 

means of informatized educational process. 

3. Formation of aesthetic-cultural competencies 

via foreign language environment immersion by means 

of informatized educational process. 

4. Formation of research-technological competen-

cies via foreign language environment immersion by 

means of informatized educational process. 

5. Etymological analysis of the word in the pro-

cess of students’ technological competence formation by 

means of informatized educational process. 

6. Information-communicational technologies as a 

way of forming students’ technological competence by 

means of a foreign language environment. 

 

4. Research methods 

To achieve the goal of the study, empirical methods 

were used: observation of the educational process of stu-

dents during their teaching of mathematics, analysis of the 

results of students' academic achievements. A set of meth-

ods of scientific cognition was effectively used: a compar-

ative analysis to clarify different views on the problem and 

determine the direction of research; systematization and 

generalization to formulate conclusions and recommenda-

tions; generalization of the author's pedagogical experi-

ence and observations in the framework of experimental 

research. A differential-integration approach was used, 

taking into account the theoretical and experimental verifi-

cation of research results, indicators of superiority in the 

attitude of students to the use of certain information re-

sources, and levels of intellectual development. Each of 

these methods was represented by a task that students re-

ceived and solved during the research study. 

The technique of immersion in a foreign lan-

guage environment CLIL (Content and Language Inte-

grated Learning) is used, providing the teaching of the 

natural-mathematical cycle subjects of COMSRL in 

English [10]. In the Ukrainian language the abbrevia-

tion CLIL means “subject-integral learning” or “con-

text-lingual”. Learning English is considered as a way 
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of mastering other subjects, which forms the desire to 

learn them [11]. 

 

5. Results of the research 

In the framework of the research-experimental 

work “Formation of students’ technological competence 

via foreign language environment immersion by means of 

informatized educational process”[10], programmers of 

optional courses were worked up and classes were held 

(grades7-8). One of the advantages of COMSRL for a 

teacher is that he/she can stop being an English teacher 

for some time, and can become a teacher in a different 

field of knowledge, which is undoubtedly positive for the 

effectiveness of learning and the intellectual level of stu-

dent’s development [12]. In addition, it was an excellent 

opportunity for students to try to learn the language in 

context and in a more natural way with the appropriate 

and motivated use of ICT. 

The didactic tools of immersion technology in-

clude: diagrams, graphs, communicative situations, vide-

os, audios [13]. When studying English in a specialized 

school, the attention of a teacher and students is concen-

trated on the language, but in immersion, the language 

studied goes to the periphery, and the content of the sub-

ject draws attention of both, the teacher and the students. 

In the process of conducting optional classes, it became 

clear that a foreign language, like no other discipline, is 

opened to the use of educational materials of the natural-

mathematical subjects [10]. 

The use of the English language for the formation 

of students’ technological competence in the process of 

research teaching creates an opportunity to increase mo-

tivation in the context of studying other subjects and the 

English itself, develops potential and creativity, activates 

cognitive activity, increases independence and initiative 

in acquiring new knowledge in technological competen-

cies, creates conditions for professional self-

determination and development of students (according to 

the State Standard of Higher Professional Education of 

Ukraine, foreign-language professional competence is 

an obligatory component of the professional compe-

tence of any modern specialist). All mentioned above, 

indicates the relevance and timeliness of the experi-

mental research [12]. 

 

5.1. Formation of geoinformation competencies 

via foreign language environment immersion by 

means of informatized educational process 

Geoinformation technologies (GIT COMSRL) 

significantly affect the life of modern people. Today it is 

common to search for information about the location of 

certain objects or phenomena on the Earth’s surface, ana-

lyze and select the optimal path in the area and so on by 

means of GIT. The evolution of GIT is based on a num-

ber of fundamental GIT characteristics, taking into ac-

count the trends of computer technology and Internet 

technologies. The use of geoinformation technologies in 

school education was studied by T. Sydorenko, 

P. Daurio, S. L. Thorne [14], H. C. Yeh, W. Y. Lai [15] 

and others.  

Despite the existence of a great amount of re-

searches of native and foreign scientists on the develop-

ment and use of geographic information technologies 

(Esri, Intergraph, Autodesk, GE Network Solutions, 

Mapping Information Systems, Leica Geosystems) [16–

18], the question of the application of these technologies 

by means of secondary education, mainly including for-

eign language environment immersion, still remains in-

sufficiently researched and relevant. 

Undoubtedly, the study of geoinformatics of 

COMSRL and its technologies without covering certain 

sciences (geology, geography, geodesy) is impossible 

and incorrect [10]. The importance of geography in the 

people’s minds is often underestimated. Geoinformatics 

has become an interdisciplinary science. That is why 

the subject of geography was chosen as a profile for the 

optional course, or more precisely geoinformational 

technologies, which are formed via foreign language 

environment immersion. The purpose of the optional 

course “Formation of geoinformational competencies 

via foreign language environment immersion by means 

of informatized educational process” is to identify and 

develop the potential of a foreign language using geoin-

formational technologies in order to improve the re-

search learning and to form the sustainable cognitive 

interests of students. 

Achieving this purpose involved solving certain 

tasks: to test an optional course in natural sciences in 

English; to motivate students to study geography and 

GIS- technologies in English by immersing themselves in 

a foreign language environment; to provide conditions 

for personal and professional development and self-

determination of students. 

During the first classes, students discussed geog-

raphy as a science about the Earth, learnt to make their 

own geographical observations and studied the idea of 

the Earth’s shape in ancient times. Besides watching 

thematic videos and completing the tasks, students 

made their own projects and presented them to the au-

dience. The following classes were devoted to the study 

of the world’s map, its continents and the ability to nav-

igate the map. The brightest tasks for students were to 

create puzzles about continents and built a map of the 

world with their own bodies. Here everyone was able to 

show not only knowledge of a foreign language, but 

also erudition. 

In the process of implementing the project “Vir-

tual travel through the cities of the world” (Table 1), 8th 

graders investigated the history of the chosen city, col-

lected geographical location data and geophysical fea-

tures [10]. With the help of a map, measuring instru-

ments and the specified formulas, students determined 

the distance from Kyiv to the selected cities. From the 

point of view of geography, 8th graders observed and 

collected geographical location and geophysical features 

data of selected cities around the world. From the point 

of view of cartography, children mastered the orientation 

of the world’s map. From the point of view of computer 

science, they calculated the distance using a certain for-

mula. This project contributed to the students’ formation 

of foreign language competence, because they practiced 

working with texts, processing data, describing the cities 

of the world, expressing their thoughts and ideas orally, 

working in pairs, in teams and individually. 
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Table 1 

Research project “Virtual travel around the world” (8
th

 grade) 

Stage of the les-

son / Teaching 

method 

Procedure Resource link 

Class arrange-

ment 

Greetings, checking the presence of students. 

Emotional adjustment of students. 

Dividing students into two groups. 

(Students take turns choosing mixed puzzle pieces 

and make two images. According to the chosen 

puzzle pieces, they join the particular team). 

https://drive.google.com/file/d/1pZQ3fqxeKM

eG9lsuzxAK0V50Kv-UE3ET/ view? 

usp=sharing 

https://drive.google.com/ file/d/1I2V 

Q6tbhlemL1EqC1jYKVx4mvY7hBjlM/view?

usp=sharing 

https://drive.google.com/file/d/12sMbv6FH7H

qB8P6LwOllGy5GincSxqYl/view?usp=sharin

g 

Lead-in / The 

Audio-Lingual 

Method 

Students watch a video from YOUTUBE “Why 

travelling is important?” 

Students discuss the video and outline the main 

reasons for traveling on the board. 

https://www.youtube.com/watch?v=MyqhDK

Nig88 

https://drive.google.com/file/d/1i4EMCBYH5

HfhjLo_dfwLjTFmveZc2W7B/view?usp=shari

ng 

Topic introduc-

tion and elicita-

tion of the vocab-

ulary/ 

Game-based 

learning method 

The theme, purpose and tasks are announced. 

Students in teams perform the tasks of the “CZ 

Game” (“Crosses and Zeros”) using brainstorm-

ing. The essence of the task is to draw a line from 

the correct answers. 

https://drive.google.com/file/d/1WYNNrgI9ad

58oGuDUH9sJlQEzR5efjc1/view?usp=sharing 

Lexical material 

practice / Read-

ing approach 

“Read-Run-Write” 

Each team is given a small text “Maps”. Time 

limit is 4 minutes to complete the task. Students 

in teams choose one reader, one speaker and one 

clerk. The rest of the students are reviewers. Dur-

ing the time given the reader runs to the text, 

which is fixed at the end of the class, reads a part 

of it and tells the speaker. The speaker dictates it 

to the clerk. Reviewers check for lexical and 

grammatical mistakes. 

The essence of the task is to write most of the text 

and make fewer mistakes in the allotted time. 

https://drive.google.com/file/d/1OIRep1hR9zh

JYU44T1pHNwd_mMkw9cP1/view?usp=shar

ing 

https://drive.google.com/file/d/1BgPcybmG01

v-qYBeRrKo0D_HkocIn-W-view?usp=sharing 

https://drive.google.com/file/d/1uEZJisNyOn2

6cgY95Mz1uMMpJnke0F5z/view? 

usp=sharing 

 

Presentation of 

acquired lexical 

and geographical 

knowledge in 

project work / 

Harkness method 

Presentation of homemade projects – “Travel 

around the world”. Students from the teams take 

turns presenting their chosen cities and tell ten 

interesting facts. Their message consists of geo-

graphical features, historical facts and encyclope-

dic information. 

Students of the opponent team have to guess the 

city and find it on the map. 

https://drive.google.com/file/d/1KOVVkgcFP

BPUP7Y1nVjRyfDBsLzWDcEQ/view?usp=s

haring 

https://drive.google.com/file/d/15E1ZRE4xks5

orKmIuWP82iVU8BO-

Cddi/view?usp=sharing 

https://drive.google.com/file/d/1ttO85Is56du6J

oWl7syGwxih-wdtPsbq/view?usp=sharing 

Independent 

teamwork 

It is proposed to measure the distance from Kyiv 

to the previously mentioned cities of the world 

and determine the approximate distance in km 

according to the formula specified by the teacher 

(d = l*m, where d is the distance we are looking 

for; l is the distance measured on the map; m is 

the map scale). 

 

https://drive.google.com/file/d/1MPYOBb4flA

aKEMzhX6f4kkZySWVNutuR/ 

view?usp=sharing 

https://drive.google.com/file/d/1WO4BG8pGc

wcaVoBmp-Qy2WHB8jV68q9y/ 

view?usp=sharing 

https://drive.google.com/file/d/1lNb4Ubeo-vRq 

9kECoZK76lBqzTAkoK7s/view?usp=sharing 

https://drive.google.com/file/d/1EB0drvbfQOl

YUREqa5nvZ3b-

i0NG65BW/view?usp=sharing 

Reflection and 

summarizing 

Students summarize the work done and analyze 

their own results using cards. 

https://drive.google.com/file/d/1mTpAChR6p

KexEV-

TLXpZHCz0Svz6O9bEr/view?usp=sharing 

Home assignment 

 
Make a diagram of distances to cities. 

https://drive.google.com/file/d/1BOHqxJe-

Jgcpoik37J3MXa8e2IoKoiYR/view?usp=sharing 

https://drive.google.com/file/d/1x4tVFdDMlw

vTIH5obDqoSCBTQOqXdjZf/view?usp=shari

ng 

https://www.youtube.com/watch?v=MyqhDKNig88
https://www.youtube.com/watch?v=MyqhDKNig88
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Work on the project “Virtual travel around the 

world” (8
th

 grade) within the optional course provides 

students not only with new knowledge, but also promotes 

the ability to think critically, solve problems, explain 

clearly, learn GIT and navigate in the modern space. 

 

5.2. Formation of chemico-technological com-

petence via foreign language environment immersion 

by means of informatized educational process 

The purpose of the optional course “Formation of 

chemico-technological competence via foreign language 

environment immersion by means of informatized educa-

tional process” was to form chemico-technological com-

petence of students via immersion in a foreign language 

environment using information and communication tech-

nologies. Students do not like or do not understand chem-

istry, which is due to the high level of complexity of the 

study material. Therefore, the main objectives of the 

course are as follows: to motivate students for in-depth 

study of chemistry; increase the effectiveness of training; 

to master English better; to read and understand foreign 

educational and popular science texts of chemical content; 

to create message texts using foreign language sources; to 

read in a foreign language and interpret the chemical no-

menclature; to explain the chemical terminology of foreign 

origin; to create conditions for self-improvement and de-

velopment of students. 

In the classroom, teachers adhere to two princi-

ples – scientific, when all knowledge to be learned by 

students must reflect the objective reality, the material 

world, the laws of its movement and development, and 

accessibility, so that the material is understandable to 

students according to their age and level of mental devel-

opment [12]. Learning is organized so that the content of 

educational material should correspond to the level of 

students’ preparation, taking into account the following 

rules: from simple to complex, from known to unknown, 

from near to distant. 

Research study in the course involves the imple-

mentation of practical work on the following topics: 

“The origin of the science of chemistry. Why do we need 

chemistry?”, “Chemicals in our home first-aid kits”, 

“Acids and alkali in human life”, “Rock salt, technology 

of its extraction and application”, “Technology of metal 

extraction (copper, silver, gold)”, “Technology of clean 

water obtaining”, “Technology of establishing the natu-

ralness of honey”, “Detection of starch in vegetables and 

fruits”, etc. It is recommended to use the following types 

of exercises: descriptive (e.g. Describe what will happen 

when vinegar interacts with soda); explanatory (e.g. Why 

is calcium vital for humans?); cognitive (e.g. What can 

the addition of sulfuric acid to hot water lead to?) [10]. 

The organization of the experiment involves the 

following stages:  

1) introductory instruction of the teacher (What 

will we observe? What conclusions will we make?);  

2) study or repetition of the material, required in 

the process of performing the experiment;  

3) conducting an experiment and observing its 

progress by students;  

4) conclusions, formation of collective and indi-

vidual generalizations. 

Laboratory practicals can be a means of forming 

chemico-technological competence of students. They aim 

at mastering the scientific and theoretical foundations of 

the subject and modern research methods, using infor-

mation and communication technologies and devices. In 

order to increase the effectiveness of students’ 

knowledge, much attention is paid to the development of 

listening skills. For example, students listen to audio ma-

terials about various chemical elements, their properties 

and applications 

Chemistry studies the composition, structure, 

chemical properties of substances, patterns of chemical 

processes. Students have the opportunity to get acquaint-

ed with the instruction card (rule-guideline) [10], which 

describes step by step all the stages of the experiment 

(Fig. 1). This helps them to cope with the experiment 

without the interference of the teacher. 

 

 

 
Fig. 1. The instruction card for chemical experiments. 

Source: actual processing 

 

For example, the powerful release of foam from 

the container with the liquid, as a result of the interaction 

of Coca Cola drink with soda. The experiment is spec-

tacular and will be remembered by the students for a long 

time. We study not only the emission of foam, but inter-

action of orthophosphate acid (which contains in car-

bonated water) with soda (which is alkali) and within 

their interaction there is a neutralization reaction. The 

resulting gas pushes the liquid to the surface. This leads 

to the formation of a powerful fountain. 

The “Elephant Toothpaste” experiment is effec-

tive in the lessons (Table 2), during which a significant 

increase in the volume of reagents occurs as a result of 

the chemical reaction. Hydrogen peroxide decomposes 

into water and oxygen, and yeast as a catalyst accelerates 

the reaction. 
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Table 2 

Research project “Elephant Toothpaste” (8
th

 grade) 

Stage of the lesson Procedure 

1. Introductory teacher instruction. 

2. Revision of the material required during the exper-

iment. 

3. Demonstration of the experiment. 

4. Guided practice 

5. Conclusions, formation of collective and individu-

al conclusions. 

 

1. Students observe the process of interaction of hydrogen 

peroxide and yeast. This experiment demonstrates a multiple 

increase in the volume of the substance as a result of a 

chemical reaction with the release of heat. 

2. Students review the previous material, name the chemical 

reactions that are accompanied by the release of heat. 

3. Students conduct the experiment using a step-by-step in-

struction card. 

4. Hydrogen peroxide decomposes into water and oxygen. 

Yeast acts as a catalyst and accelerates this reaction. 

5. Dishwashing liquid increases the amount of foam, and the 

dye gives it colour. 

 

 

 

Due to the experiments of this type, the practical 

content of complex chemical reactions is reflected and 

the interest of students in research training increases. 

Experiments in this format can be carried out with stu-

dents of any age and must be accompanied by an expla-

nation of the nature of natural processes. Methods of 

encouraging interest in research learning are also used: 

creating a situation of interest in the learning process of a 

material (the use of cognitive games, quizzes, tests). For 

example, a version of the game “Bingo”, in which in-

stead of numbers students should use the names of chem-

ical elements [10]. To awaken and consolidate interest 

towards knowledge, teacher’s mastership and creativity 

are determinative, which are based on his/her pedagogi-

cal ethics, the level of intellectual development of stu-

dents and teachers. 

It is important to show how certain chemical 

knowledge is used by humans (for example, why salt is 

used to sprinkle roads in winter or how to identify chem-

ical elements in mineral waters). Analysis of life situa-

tions is of interest to students as a method of applying 

theoretical knowledge in practice. The purpose of the 

optional course is to meet the educational needs, prefer-

ences and interests of students, to acquaint them with 

modern achievements of chemical science. Students have 

the opportunity to turn to popular science literature, 

chemical journals, engage in chemical experiments, mas-

ter the methods of chemical science, comprehensively 

consider issues of their interest to them and study chem-

istry in depth via immersion in a foreign language envi-

ronment using ICT [12]. 

 

5.3. Formation of aesthetic-cultural competen-

cies via foreign language environment immersion by 

means of informatized educational process 

“Music is the universal language of mankind!” – 

said the famous American poet and translator Henry 

Wadsworth Longfellow. This statement was taken as a 

basis in the learning process within the optional course 

“Formation of aesthetic-cultural competencies via for-

eign language environment immersion by means of in-

formatized educational process.” Research learning be-

gan with the students’ revision of the studied vocabulary 

and development of new lexical units, with the help of 

which they describe music and feelings that arise while 

listening to tunes (Table 2, 3).  

The next step was to create a cinquain about mu-

sic in English. Students fulfilled the task creatively and 

enthusiastically and summarized their achievements by 

presenting chinquapins to the other participants of the 

optional course. It should be noted, that once again the 

close connection between music and a foreign language 

has been proved. While working, analyzing and doing 

researches special attention is paid to the need to find a 

place for music in the subjects of the natural-

mathematical cycle [10]. Students presented their pro-

jects in the form of videos and shared the results in the 

classroom (Table 4). 
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Table 2 

Technological map of the lesson: “Music in our lives” (8th grade) 

Stage of the lesson/ teaching 

method 
Procedure Resource link 

1. Introduction to the course 

and purpose of the work / 

teaching methods: 

Communicative Approach, 

Lexical Approach 

 
1. Students create groups according to the selected 

music symbol and give synonyms for the word “mu-

sic”. 

 
2. Students write the answers in the Google Docu-

ment and present the results of the project. 

https://drive.google.com/ope

n?id=1HRqPfZFY00Yn5mh

Ne9_-Ch8trMEX9KxV 

 

https://docs.google.com/doc

ument/d/1tBfxnNaZ9y_nDP

DaWpQU3PUWtclp8_cjcM

ZLqicOJQs/edit?usp=sharing 

 

Table 3 

Technological map for the lesson: “Genres of music” (8th grade) 

Stage of the les-

son/teaching 

method 

Procedure Resource link 

Review of the 

studied material 

and presentation 

of new lexical 

material / 

Methods: 

PPP, Communi-

cative Approach 

1. Revision of the studied material and 

presentation of new vocabulary with the help 

of flash cards. 

2. Children find familiar verbs on the flash 

cards and select new ones for further study. 

3. Students choose familiar adjectives and 

new lexical items for further study on the 

pictures. 

4. Students choose verbs and adjectives for 

each letter of the word “Music”. 

5. Students create mini-dialogues using the 

new vocabulary (Theme of the dialogue: 

“What role does music play in your life and 

lives of your friends?”) 

https://docs.google.com/document/d/1WvN-

FD4RSGfz441GbFl3SKIwmAw32FoN0lewASCj

O1Y/edit?usp=sharing 

https://docs.google.com/document/d/1RX2Do3Y3

W7M-ODwyN64sbfIaZER_OWaFsKqcj PKyrb 

Y /  edit?usp= sharing 

https://drive.google.com/open?id=1aJ-

2aLEqn_8ugIveUx-I_CIhNL0Afhlx 

 

https://drive.google.com/open?id=1JWwXuuWyv

Nq-6DLYJnjUX0a7O_uUheQY 

https://drive.google.com/file/d/1BKRi2QiuTexqX

9k13-A9iI_M-d7Z-lP1/view?usp=sharing 

 

 

Table 4 

Technological map of the lesson: “Let’s change the style of the song!” (8th grade) 

Stage of the lesson / teach-

ing method 
Procedure Resource link 

1. Music in comparison with 

other disciplines. Teaching 

methods: TBL, Content-

based Approach, Communi-

cative Approach. 

1. Students discuss the topic: “Is it 

possible to compare music with other 

disciplines.” 

2. Children read an article on a given 

topic and mark the known information 

with a tick, a new one for them with a 

plus, and where there are any inaccura-

cies, with a question mark. After that, 

there is a discussion of certain issues 

and a comparison of the results of each 

student. 

3. Students record videos. 

https://drive.google.com/open?id=1pnteA

LGHWdn4mAuZlKt3UKUJR5_1HO8V 

https://drive.google.com/open?id=1X-

4DF_I8QLYYY2WMwQKPDKZmOOBZ

hFmJ 

https://drive.google.com/open?id=1hAaOi

Y7jxIKWkidBB6VBN0zRyqLvJ-4X 

https://drive.google.com/open?id=1HRqPfZFY00Yn5mhNe9_-Ch8trMEX9KxV
https://drive.google.com/open?id=1HRqPfZFY00Yn5mhNe9_-Ch8trMEX9KxV
https://drive.google.com/open?id=1HRqPfZFY00Yn5mhNe9_-Ch8trMEX9KxV
https://docs.google.com/document/d/1tBfxnNaZ9y_nDPDaWpQU3PUWtclp8_cjcMZLqicOJQs/edit?usp=sharing
https://docs.google.com/document/d/1tBfxnNaZ9y_nDPDaWpQU3PUWtclp8_cjcMZLqicOJQs/edit?usp=sharing
https://docs.google.com/document/d/1tBfxnNaZ9y_nDPDaWpQU3PUWtclp8_cjcMZLqicOJQs/edit?usp=sharing
https://docs.google.com/document/d/1tBfxnNaZ9y_nDPDaWpQU3PUWtclp8_cjcMZLqicOJQs/edit?usp=sharing
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5.4. Formation of research-technological 

competencies via foreign language environment 

immersion by means of informatized educational 

process 

In the optional course “Formation of research-

technological competencies via foreign language envi-

ronment immersion by means of informatized education-

al process” students are involved in practical research 

activities together with immersion in a foreign lan-

guage environment that will affect the formation of 

social, cultural, intellectual, communicative, moral, 

aesthetic features. Modern life requires the ability to 

solve problems, related to the use of technology, engi-

neering, technological and design documentation 

(drawings, diagrams, sketches), product samples to 

demonstrate knowledge and apply international meas-

urements, to determine international standards for the 

ratio between magnitudes and to be able to use condi-

tional graphic abbreviations. 

The purpose of forming technological and re-

search competencies of students is [9]: the acquisition of 

knowledge about technology and the main types of tech-

nological activities in everyday life; formation of skills to 

use tools, materials and household appliances of nation-

al and imported manufacturers; use of equipment due to 

the purpose and instructions (if necessary - to demon-

strate translation skills from a foreign language); devel-

opment of interest in technological activities in everyday 

life; education of the basics of work culture, careful atti-

tude to gadgets and appliances; education of diligence, 

need for work, social activity; developing a conscious 

attitude of students to learning, civic development, moral 

and intellectual development of students’ personality; 

development of creative abilities of schoolchildren in the 

process of their involvement in technical creative and 

applied activity. 

The variable modules of the course include educa-

tional topics:  

1. Cooking technology. Traditions of Ukrainian 

national cuisine. 

 2. A brief overview (with a teacher’s presenta-

tion) of Ukrainian national cuisine.  

3. Searching and selecting a dish from Ukrainian 

national cuisine. Learning interesting facts about the 

history and origin of this dish.  

4. Writing a thorough recipe with all the ingredi-

ents and detailed step-by-step instructions.  

5. Writing and processing a list of necessary 

products, making an estimate for their purchase.  

6. Preparing a dish, filming the cooking process 

on video.  

7. Presenting the project during the culinary 

competition program “Master Chef”, presenting your 

dish, evaluating its health benefits, calories, ease of 

preparation. 

The curriculum of the optional course “Etymolog-

ical analysis of the word in the process of students’ tech-

nological competence formation by means of informa-

tized educational process” consists of the following sec-

tions: etymology of the word and its types, etymological 

dictionaries, etymological analysis of the word, project 

defense [10]. Computer technology has been used in for-

eign language teaching for decades.  

Information-communicational technologies as a 

way of forming students’ technological competence by 

means of a foreign language environment  

The purpose of training within the course “Infor-

mation-communicational technologies as a way of form-

ing students’ technological competence by means of a 

foreign language environment” is to form and develop 

technological and subject competencies via immersion in 

a foreign language environment to realize the creative 

potential of students, their socialization, which will en-

sure the readiness for active life activities in an informa-

tized learning process. In the process of research training, 

interdisciplinary connections (English language and in-

formation and communication technologies) as well as 

relevant soft skills, ability to work in a team, ability to 

speak, manage one’s time, ability to adapt, demonstrate 

one’s creativity, show leadership and personal qualities 

are traced. 

The purpose of the lesson-project “Live card: My 

New Year Resolution” (8th grade) was to make a toy 

card using Google disk Kinemaster Diamond Pro, QR 

maker, You Tube, Google Disk. Students discussed and 

defended their projects in English [10]. Such hardware 

and software items were used: browser, text editor, smart 

phones, computer, projector, children’s projects of the 

past years with the text “My New Year Resolution”, 

blanks of toys / postcards (hand made), etc. 

In the process of research training children suc-

cessfully demonstrated their technical knowledge, level 

of language skills, ability to work in a team and present 

work results, ability to manage their time, demonstrate 

their creativity, punctuality, sense of balance, showed 

their leadership and personal qualities. 

 

6. Discussion 

Peculiarities of research-based learning via for-

eign language environment immersion by means of in-

formatized educational process 

The experimental study identified three options 

for the use of computer technology in education [10]: 

“monotechnology” - training and management of the 

educational process, including all types of diagnostics 

and monitoring, carried out by using a computer; “Basic 

technology” – defining, the most significant with the use 

of this technology components (parts); “Penetrating 

technology” – the use of computer training on individual 

educational topics, sections in order to solve certain di-

dactic tasks. “Penetrating” technology is used in the basic 

training of students. 

Immersion is a technology that performs a num-

ber of functions: removes the barrier of uncertainty of 

students; educational material is not memorized, but 

experienced (learning with pleasure); comfortable psy-

chological conditions; the mental processes of school-

children are activated, which promote their intellectual 

development; students’ motivation increases. Of course, 

this method has its drawbacks - trying to perceive the 

language in this way can become a real and time-

consuming challenge for students, but the method is 

being successfully tested in an informatized learning 

process within the research [10]. In the process of re-

search training, the classification which takes into ac-

count the nature of cognitive activity, sources of 
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knowledge and forms of work of teachers and students 

was adopted [10]. 

The need to implement research training is espe-

cially important in terms of the development of infor-

mation and communication technologies. The principles 

of open education and open resources have great poten-

tial for schools, students and teachers. Using information 

and communication technologies in English, students 

have the opportunity to work on authentic English-

language sites, which improves their speaking skills, 

allows them to immerse themselves into the language 

environment, increases learning motivation and allows 

them to work individually and in groups. And also it 

gives access to various sources using ICT [19]. To sum 

up, it should be noted, that the knowledge, skills and 

abilities of students during the experimental work have 

improved significantly [12]. 

In the process of pedagogically balanced and meth-

odologically motivated selection of information resources it 

is necessary to take into account psychophysiological and 

psychological-pedagogical factors, among which the peculi-

arities of intellectual development of students are of great 

importance. Determining the expediency of using 

COMSRL and information and communication technolo-

gies in the process of research training of students in school 

and assessing the attitude of teachers and students to the 

identified resources was the purpose of the experimental 

study [12]. Based on a thorough analysis of the research 

results, the need to distinguish between different gifted 

groups of students is confirmed, as there are different as-

pects of giftedness (high intellectual giftedness and high 

level of academic success, etc.) and different group differ-

ences (see Table 5). The results were significant at the level 

of reliability (Fig. 2, Fig. 3) (p0.05) [10]. 

 

Table 5 

Differences between gifted boys and gifted girls (taking into account self-actualization profiles) 

Scales 
Average value, % 

t-criterion 
Gifted boys Gifted girls 

Orientation in time 57.9 53 2.4* 

Values 55 63.4 2.14 

View at human nature 40.8 50.6 2.54 

The need for knowledge 60.8 52.9 2.37 

Creativity 57.3 67.6 2.105 

Autonomy 55.9 51 2.03 

Spontaneity 43.6 48 2.13 

Self-understanding 49.5 48.5 1.96 

Autosympathy 52.8 51.5 1.94 

Ability to make contact 52.5 49 2.00 

Flexibility in communication 49.6 44 2.17 
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Fig. 2. Graphic representation of the differences between gifted boys and boys 

Source: actual processing 
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Fig. 3. Graphic representation of the differences between gifted girls and girls 

Source: actual processing 

 

Within the investigation the principles, methods 

and approaches of research-based learning of students 

were updated [12]. Children prefer these types of work, 

because they do not let them get bored and lose interest 

in learning a particular material; learning something new 

and improving not only the acquired knowledge and ob-

taining new one, but also the correct pronunciation, the 

perception of educational material via listening and the 

ability to express their own opinions creatively. In the 

process of research-based learning children successfully 

demonstrated their technical knowledge, their language 

skills, the ability to work in a team, their achievements, 

the ability to manage their time, their creativity, punctu-

ality, steadiness, demonstrated their leadership and per-

sonal qualities [10]. 

The updating of the methodological system of 

teaching English has become an integral part of the ex-

periment, because studying in a specialized school, our 

students are simply required to have a wide range of nat-

ural and mathematical knowledge not only in Ukrainian, 

but also in foreign languages. 

Within the SIEG (Science, Informatics, English, 

German) telecommunication project, a glossary of scien-

tific terms was created. Working with authentic text-

books, students tried to investigate why insects fly to-

wards the light, why blood is red, why all cats are grey at 

night, why koalas do not live in Ukraine, etc. [10].  

As part of the experiment, an optional course 

“STEM-STEAM-STREAM as education of the future” 

was created and tested, which allows to modernize the 

methodological principles, the content, the scope of edu-

cational material, to apply modern technologies while 

teaching in order to develop knowledge, skills and abili-

ties of high level students. The integration of natural sci-

ences into technology, engineering, logic and mathemat-

ics was carried out. The practical part of the optional 

course involves the implementation of the STEM project 

“House for the fourth piglet” (the project can be imple-

mented in grades 2–4, 5–6). Reading the original fairy 

tale and its modern version, children learn why the pig-

lets’ houses fell apart. During the project, students con-

duct the research of buildings, made from different mate-

rials, properties of building materials, test the strength of 

building materials and build a prototype of the ideal, 

strong hut for the fourth piglet. 

From a scientific point of view (Science) students 

conduct observations, learn about the world around them, 

collect and analyze data on animate and inanimate na-

ture, formulate scientific hypotheses, identify different 

types of technology at home, in the classroom and in the 

world, classify objects according to their attributes (for 

example, physical properties, materials from which they 

are made). Students also develop, improve and apply 

technology (Technology) in order to solve problems ef-

fectively and project and design houses (Design / Art). 

From a mathematical point of view (Math’s), children 

describe the measurable attributes of objects, such as 

length or weight, compare objects with each other and 

determine their difference, describe objects in the envi-

ronment. Logical knowledge (Logics) gives children the 

opportunity to understand problems and solve them per-

sistently, think logically, consistently, creatively and 

criticize the opinions of others. Research-based learning 

also promotes the formation of foreign language compe-

tence in English (English), because children work with 

texts, their processing, characterization of characters, key 

events, they compose their own statements, cooperate, 

work in groups. Certainly, the realization of interdiscipli-

nary links in the context of STEM-STEAM-STREAM in 

the process of research-based learning is a driving force 

in the development of creative abilities of students, in-

creasing the level of intelligence of students and solving 

problems, needed to overcome difficulties that children 

may face in life. 
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7. Conclusions 

1. The investigation thoroughly represents the 

possibilities of pedagogical designing with the pedagogi-

cally balanced use of variable models of computer-

oriented methodological systems of research-based learn-

ing of natural and mathematical disciplines in schools in 

the context of continuity of education [10]. The hypothe-

sis that teaching children determines the nature of their 

mental development is confirmed. Accordingly, the char-

acteristics, which are necessary and sufficient for the 

organization of research education at school, including 

the use of information and communication technologies 

and taking into account the psychological and pedagogi-

cal characteristics of students in the process of computer-

based methodological systems of research-based learn-

ing, are thoroughly described. 

2. The prospects of introduction of variable mod-

els of computer-oriented methodical systems of research-

based learning of subjects of the natural-mathematical 

cycle at school are substantiated, taking into account the 

alternative solutions, given in the research [12]. The con-

struction of the curriculum as an individual educational 

project is possible due to thoroughly comprehended tra-

jectories of individual learning of students, taking into 

account the possibilities of deductive planning of the 

educational process of natural sciences and mathematics. 

Undoubtedly, for the successful implementation of such 

work with students it is recommended to reconstruct the 

content of education in the logical context of its construc-

tion and use of technology (pedagogical tools and meth-

ods of implementation) in the process of the research 

learning of disciplines, including natural sciences. 

3. The main emphasis is focused on project and 

research activities, and the relevant objectives of subject 

research projects are to create the conditions for self-

realization and the formation of the author’s position of 

students through their active participation in the subject 

research project; clarification and differentiation of the 

conceptual apparatus, systematization of students’ 

knowledge, establishment of interdisciplinary links and 

preparation of Olympiad tasks, preparation for university 

admissions; correction of the level of formation of vari-

ous educational activities with the use of project and re-

search activities. 

4. The variable models of designing, based on a 

competence approach in modern education, taking into 

account the main stages of designing (objective, meth-

odological, factorial, structural, functional, resource, 

deficit, procedural, prognostic and effective), are repre-

sented in the investigation. In the process of designing 

computer-based methodological systems of research-

based learning, the subjects perform the following func-

tions: formation of appropriate competences, assess-

ment of impact factors, determination of the strategy of 

the institution, risk and educational resources assess-

ment, choosing the educational route and variable con-

tent of the educational process; development of tech-

nologies and methods of assimilating the necessary 

competencies, examination of curriculum and assess-

ment of the competence result. 

5. Designing in the educational process will ac-

quire a developmental character only if it is impossible to 

use reproductive forms of activity, which will encourage 

students to search for answers to problematic questions 

creatively from teachers or literary sources. During de-

signing the process of teaching, it is necessary to take 

into account the control reflection in order to adjust the 

time of work at each stage and improve the results of 

design and research activities. 

6. With the use of components of computer-

oriented methodological systems, the possibility of con-

centration of educational resources is provided; the ver-

satility of learning trajectories and the results of the for-

mation of the necessary competences; accessibility and 

equal opportunities for students in learning; multifunc-

tionality of interaction of participants of the educational 

process (teachers, pupils, parents, educational admin-

istration); orientation of the content, forms and technolo-

gies of students’ preparation on educational, scientific, 

research, production integration in the educational pro-

cess. The study provides a thorough classification of 

software for research-based learning of natural sciences 

and mathematics in general secondary education. It is 

important to take into account the system-conceptual 

approach to the designing and functioning of computer-

based methodological systems of research-based learn-

ing. In the context of the main directions and principles 

of using systems of teaching subjects of the natural and 

mathematical cycle with the use of information and 

communication technologies in education, research 

teaching approaches are used. On the basis of the re-

search conducted, it can be stated, that organized variable 

models of research education with the help of thoroughly 

pedagogically designed components of computer-

oriented methodological systems is a perspective direc-

tion for the modernization of research learning processes 

in school. 

Research, aiming at creating optimal conditions 

for permanent improvement of teachers’ professional 

skills, including foreign languages, mathematics, physics, 

chemistry, biology, ecology, etc., in the context of ap-

propriate and pedagogically balanced use of information 

and communication technologies in the process of gen-

eral secondary education, are underway. A perspective 

way of further research of COMSRL is to identify differ-

ences in the way gifted students think and the relation-

ships, associated with a person’s personality, negative 

experiences or the impact of the educational environment 

(information and communication technologies) on stu-

dents’ health and their appropriate interactions. 
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