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THE USE OF ONLINE PLATFORMS IN THE IMPLEMENTATION OF SUBJECT-
LANGUAGE INTEGRATED TEACHING OF ENGLISH AND MATHEMATICS

For the modern Ukrainian education system, the issue of integrating teaching of English and
other subjects is important, which is reflected in typical educational programs for secondary schools
and programs of school disciplines. Among modern approaches to learning foreign languages in terms
of integrating subject content, the most appropriate for secondary school, in our opinion, is the content
and language integrated learning (CLIL method), in which English serves as a means of learning
subject, mathematical in particular, content and provides an opportunity to form foreign language
linguistic and communicative competences. Despite the fact that the vast majority of researchers
consider this method of integrated learning to be applicable only to higher education (higher education
level), in our opinion, it can be applied starting from primary school using the partial integration
model, since during this period of study students have quite different levels of knowledge of a foreign
language and most subjects are studied according to programs approved by the Ministry of Education
and Science of Ukraine, namely this model does not violate the integrity of these programs and does
not require significant changes in their requirements.

For successful implementation of integrated lessons using the CLIL method, according to
D. Coyle, D. Marsh and other ideologists of this method, it is necessary to introduce the following
4 elements (the “4Cs” system): Content, Communication, Cognition and Culture. Taking into
account the elements of the “4Cs” system emphasizes the need for teachers to focus not only on
the content of subjects and language, but also on the dynamic aspects of integrated learning,
without which neither language nor subject competencies can be effectively formed.

The analysis of available sources shows that today the Ukrainian education system lacks
global methodological developments of examples of integrated lessons of English and other
subjects using subject-language integrated learning, therefore, for successful implementation of
the CLIL method in teaching mathematics at school, a detailed study of available English-
language electronic resources is required, the Desmos online platform in particular. The latter is
an interesting and powerful system of various mathematical tools and a large collection of didactic
mathematical materials for all levels of school mathematical education, called Amplify Classroom.
It should be noted that some of the activities have been translated into different languages, but the
full-text collection is available only in English, which makes this collection interesting for
implementing the CLIL method in teaching mathematics. The article discusses in details the
activity called Marbleslides: Exponentials, its features and possibilities of using gamified tasks,
an assistant for the teacher regarding the specified activity, particularly in the context of the topic
of transforming graphs of functions.

The available number of slides in the activity Marbleslides: Exponentials — 24, and their level
of complexity allows us to differentiate the approach to selecting tasks for an integrated lesson for
classes with different levels of learning mathematics: for the standard level of learning — you can limit
yourself to slides from the Fix It groups (6 pcs.) and Predict & Verify (8 pcs.), but for the profile level
—use all 24 slides. At the same time, the developers suggest that the teacher use the response mode on
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the toolbar to check the progress of students, if necessary, provide them with individual support or
hold a short discussion with the whole class if a sufficient number of students have difficulties. And
since the considered activity from the Amplify Classroom collection is typical and fully meets the
requirements for the “4Cs” elements, with the help of which the CLIL method is implemented, all this
makes Amplify Classroom indispensable in the implementation of the specified method in the absence
of an appropriate system of printed/electronic methodological materials in Ukraine.

Keywords: subject-language integrated learning, mathematics teaching methodology, high
school, electronic didactic materials, online platform Desmos.

Problem statement. According to the concept of the New Ukrainian School, integrated learning
should become an integral part of the modern Ukrainian education system, since it is this approach to
education that encourages students to explore the connections and interactions between disciplines,
relying on knowledge and skills from the relevant subject areas, critically evaluating these interactions.

On the other hand, knowledge of the English language is extremely important for the entire
modern world as a whole, especially in the context of global changes and challenges, in the context of
Ukraine’s integration into the European and global environment.

Therefore, the issue of integrating English language learning and other academic subjects is
important for the modern Ukrainian education system, which is reflected both in the Law of Ukraine
“On the Use of English Language in Ukraine” (2024) [1] and in the programs of individual academic
disciplines [2].

Among modern approaches to learning foreign languages in terms of integrating the content of
disciplines, the most appropriate for secondary school, in our opinion, is the subject-language
integrated learning (CLIL method), in which English acts as a means of learning mathematical
(subject) content and provides an opportunity to form foreign language linguistic and communicative
competences in an educational context. But the lack of a systematic approach to didactic materials for
implementing the CLIL method in teaching mathematics requires a more detailed study of available
electronic resources, in particular the Desmos online platform.

Analysis of current research. Currently, the method of subject-language integrated learning is
gaining more and more popularity in higher education, and accordingly, more and more publications
about its application appear. Thus, the issue of the need to integrate the CLIL method into the educational
process was considered by such foreign researchers as D. Coyle (1999) [3], D. Marsh (2001) [4], (2010)
[5], P. Bell (2009) [6], 1. Feltzan (2021) [7], N. Olson (2020) [8] and others. Among domestic scientists,
issues covering general aspects of the use of the CLIL method were addressed by O. Pershukova (2018)
[9], O. Milyutina, K. Fedchenko (2023) [10], Yu. Stryrkina (2020) [11], the introduction of elements of
the CLIL method into the educational process by N. Tarasenkova, I. Akulenko, O. I. Kulish, 1. Nekoz
(2022) [12], N. Savchenko, R. Turenko, Yu. Fedorchenko (2023) [13] and others. At the same time,
targeted and systematic work on the dissemination of knowledge about the CLIL method and its
integration into the educational process in Ukraine is carried out by the British Council in Ukraine and
the Goethe Institute through the organization of training events for teachers, familiarizing them with the
capabilities and educational potential of this technology [14], [15].

The purpose of the article. Based on the analysis of the basic concepts and approaches of
subject-language integrated learning, to demonstrate the features and possibilities of using gamified
tasks of the Amplify Classroom collection of the Desmos online platform for such learning on the
example of considering the Marbleslides: Exponentials activity and the corresponding teacher assistant
(Teacher Moves) in the context of the topic of transforming function graphs.

Presentation of the main material. The term CLIL method originated in Europe in the early
nineties of the 20th century. [3], the author of the term "subject-language integrated learning" (CLIL
method) is D. Marsh (1999) [4]. The CLIL method is based on the use of the language of instruction
(Language 2 — L2), which is different from the students’ native language (Language 1 — L1), to master
the content of the academic discipline, therefore, a foreign language (L2) is learned as a result of the
formation and development of linguistic competencies in order to perceive the content necessary for a
specific academic subject/discipline [16]. At the same time, the CLIL method should not be a means
of simplifying the content or re-studying what students already know in their native language; such an
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approach makes the learning process interesting and motivating, unlike traditional approaches based
on memorizing rules and vocabulary [11].

Based on the analysis of the available literature, it can be stated that the method of subject-
language integrated learning is used by most teachers mainly in teaching higher education students.
However, according to Yu. Styrkina [11], whose standpoint we fully share, “the method of subject-
language integrated learning can be successfully applied at different ages and at different levels of
education”. In our opinion, it is worth starting to introduce this teaching method, starting from primary
school, gradually accustoming students to this teaching method. In addition, given that the CLIL
method arose from teaching natural sciences in a foreign language, conducting integrated lessons of
mathematics and English using the specified technology is quite justified. Meanwhile, for a secondary
specialized school, the “partial integration” (partial immersion) CLIL model is more applicable, since
during this period of study students only determine the profile of their future professional activity, have
quite different levels of knowledge of a foreign language (L.2), and most subjects are studied according
to the programs approved by the Ministry of Education and Science of Ukraine, namely this model
does not violate the integrity of these programs and does not require significant changes in their
requirements.

Thus we believe that the following advantages of the CLIL method, which were mentioned in
[11], should be added:

— double consolidation (simultaneous acquisition of mathematical terms, concepts and

language skills);

— expansion of the language environment;

— adaptation of knowledge to two language contexts;

— development of thinking (switching between languages contributes to cognitive flexibility,

which in turn increases the ability to analyze and synthesize information);

— practical application (preparation for international tests, olympiads, study abroad).

For successful implementation of integrated lessons using the CLIL method, according to
D. Coyle, D. Marsh and others [5], it is necessary to introduce the following 4 elements into its structure
(the “4Cs” system):

1. Content — stimulation of the process of formation and development of subject competencies;

2. Communication — use of a foreign language (L2) as a means of obtaining knowledge in the
subject;

3. Cognition — development of thinking abilities for studying the educational component and a
foreign language;

4. Culture —understanding the characteristics of different cultures for socialization in a multicultural
society, preservation of one’s own culture [10].

Thus, taking into account the elements of the “4Cs” system emphasizes the need for teachers to
focus not only on the content of subjects and language, but also on the dynamic aspects of integrated
learning, without which neither language nor subject competencies can be effectively formed.

The CLIL method, as a teaching technology, along with its advantages, also has a number of
challenges, some of which were highlighted by Yu. Styrkina [11] and supplemented by us:

1. For teachers:

— the need to develop their own knowledge of new subjects in order to effectively teach, and

vice versa, for subject teachers to strengthen language training;

— carefully structure lessons in order for students to understand the content of the lesson, as well

as the language through which information is transmitted;

— manage the audience in pairs, and hence develop the ability to negotiate, readiness for mutual

assistance;

— consistently develop concepts for placing materials and checking task completion to make

sure that the language and content of the subject are studied on an “equal” basis;

— lack of appropriate didactic materials.

For students:

— this is the difficulty of adaptation, since some students may find it difficult to adapt to learning

in two languages, especially if their level of English is insufficient;
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— integration of two subjects can increase the volume of material, which will require additional

efforts from students.

Generally speaking, the CLIL method is a relevant method for modernizing the content of
education in Ukraine and in the world as a whole. Its use during integrated lessons of mathematics and
English at school is natural, but unfortunately not supported by appropriate methodological
developments.

The analysis of available sources shows that today in the Ukrainian education system there are
no global methodological developments of examples of integrated English and other subjects using
subject-language integrated learning (the presence of developments on the well-known educational
platforms Na Urok [17] and Vseosvita [18] is of a situational nature, although their number is quite
large, but most of them concern primary or secondary schools); The Ministry of Education and Science
of Ukraine has not developed examples of bilingual course programs (in our opinion, the main reason
is compliance with the principle of autonomy of both the school and the teacher in particular). The
situation is similar with bilingual textbooks and didactic materials, particularly in mathematics.

Taking into consideration the current state of development of digital technologies, for
conducting integrated lessons of mathematics and English, in addition to printed didactic materials, it
is advisable to use various Internet resources. The directions of such use may be as follows:

— interactive exercises using digital worksheets, embedded tasks in presentations, etc.;

— multimedia resources such as educational videos, audio podcasts, animations;

— online platforms and educational services for testing, conducting experiments in virtual

laboratories, using game environments.

Compared to traditional printed didactic materials, the use of Internet resources has several
advantages, the most important of which are: rapid updating of content in accordance with school
programs and international standards; a variety of presentation forms (texts, audio, video, interactive
modules, etc.); individualization through the ability to adapt exercises to the level of preparation of
each student; promoting the formation of teamwork and communication skills in English.

The main disadvantages of using digital online resources are: dependence on electricity and the
Internet availability, the presence of skills in working with digital platforms (GeoGebra, Desmos, Khan
Academy, etc.) for both teachers and students. We also support the opinion of modern educational
researchers [19, p.34] that, despite the possibility of diversifying educational content using online
resources, the latter should be used in moderation.

The selection of educational materials for integrated mathematics and English lessons should
take into account:

— the real level of students’ English (A1-B1 according to CEFR);

— the clarity of mathematical content;

— the simultaneous gradual language support: glossaries, language frames (“How many...?”,

“The result is...”) and short prompts;

— the complexity of texts: too complex can distract from the mathematical essence, too easy

ones will not stimulate language development.

When conducting an integrated lesson in English and mathematics, it is important to manage the
cognitive load of students. In particular, it is worth breaking the solution into stages: first purely
linguistic (translation from the L2 language to the native language L1), then mathematical
(understanding the condition of the problem), then again linguistic (discussion in English), and finally
- combined (solution and presentation). You can use visualization ("scaffolding": drawing diagrams,
mind maps, etc.), as well as modeling situations, offering students to work in pairs or groups - this
reduces the pressure of the load and stimulates the production of ideas. And of course, repeating the
terms "What does this word mean?" ("What does this word mean?") and structuring the task condition
("What is the connection between these data and our task?" ), as well as other open-ended questions in
English for the development of critical thinking. Also no less important during an integrated lesson is
the use of formative assessment: written short tasks, "micro-checks" in the middle of the lesson, etc.

Among the online platforms that can be used during integrated lessons in mathematics and English
using the CLIL method, there is the American platform Desmos (https://www.desmos.com/?lang=uk)
which has transformed from a regular program for constructing graphic objects on a plane (graphs,
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solutions to equations, inequalities and their dynamic transformations) into an interesting and powerful
system of various mathematical tools and a large collection of didactic mathematical materials for all
levels of school mathematical education. The latter is currently called Amplify Classroom. It should be
noted that some of the activities have been translated into different languages, but the full-text collection
is available only in English, which makes it interesting for integrated English and mathematics lessons.
Fig. 1 and 2 show the start pages of the platform and the collection, respectively.

desmos Math Tools »  Resowrces »  Partnorships + Ocmar ® |

Beautiful free math.

At Desmos Studio, we want to help everyone leam
math, love math, and grow with math.

Explore all of our math tools!

= D
YEEREEE

Function

Fig.1. Desmos Starting Page

Biaxpwniite ann cebe

Nackaeo npocumo go Amplify Classroom

Mepernasre Hawy Gibniorexy

hl Popmyna L1} MpPamMoTHICTE A Hayka
Haiinomyprins NepenaiyTi sce

g Getting to Know Each Other +
B Gesmos Ginssroors

This activity is intended to help you get to know your students and for them to get to know each other.

Fig. 2. Amplify Classroom Library Starting Page

It should be noted that registration on both the Desmos platform and the Amplify Classroom
didactic tool system is free and possible via Google, Apple, or via email with a choice of language, in
particular Ukrainian.

In the didactic tool library itself, a personal page for the teacher is created, to which he can upload
activities that interest him for further use during training (Fig. 3).

Home Q

Recently Visited ®

Marbleslides: Marbleslices: Shelley the Snail
A Exponentials BOR Nepicamani dymeuii for)

15m Ago 22m Ago 51dAg0
‘Welcome, Educator

OpiHuosa!
Stream ®
Discover Content

Math = Shira the Sheso aee

h Math > You generated a code for Shira the Sheep GotoLesson
Code
R Lt
L = S 9 T Math Shelley the Snail .
‘ a1
A Sci 1 You generated a code for Shelley the Snail GotoLesson
cience > ST code o

.b Featured + Popular = [Z—SJ) (Math) Shelleythe Snai

Fig. 3. Amplify Classroom Teacher’s Personal Page

A typical example of the activities offered on the Amplify Classroom platform is the Marbleslides
game, which deals with the transformation of graphs of exponential functions. As is known, the
exponential function is widely used in the natural and behavioral sciences (in physics - when describing
radioactive phenomena, finding the charge of a capacitor, sound attenuation after an explosion, in biology
- when calculating population growth, the spread of viruses, in chemistry - reaction kinetics, in economics
- compound interest, inflation and depreciation, exponential market growth, etc.). And knowledge of the
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rules for transforming graphs of functions is also important in the context of the National Multi-Subject
Test, since tasks on their use are present every year during the main and additional sessions.

The start  page of  the activity called  Marbleslides: Exponentials
(https://classroom.amplify.com/activity/566b317b4e38ele2 1al Daatb?collections=651ca3 1cf69ee59aa9
€3818a,632c77b104648305feffcfda&utm campaign=share&utm content=activity&lang=en)  looks
like the one shown in Fig. 4. At the beginning, it contains general information, such as: a description of
the activity (annotation); the time for which the activity is designed; for which classes it is designed; a
list of devices that are advisable to use during the activity, in particular, it is indicated that screen readers
can be used for visually impaired students; a list of languages into which the activity is translated.

On the same starting page, there are various options for sharing the activity: via a link, via posting
to Facebook or Twitter, via a one-time code, or providing direct access to the created classes on
Amplify Classroom. It should be noted that there is a platform that allows you to export classes created
in GoogleClassroom. The next part of the activity page is occupied by slides of gamified tasks (Fig.
5), which can be viewed for preliminary familiarization and correlation of actions with Teacher Moves.

»

Featured Collections / / E Q

Marbleslides: Exponentials +
Marbleslides | 45-60 minutes | Development

Marblesiides: Lines A Mobile @ Tavlet @ Laptop @ Screen Reader Friendly

In this delightful and challenging activity. students will transform exponential functions so that the marbles go through the
stars. Students wil test their ideas by launching the marbles and will have a chance to revise before trying the next challenge.

Marbleslides: Exponentials

Marbleslides: Periodics
Translated by the Desmos localization team into:

Marbleslides: Parabolas Chinese | Dutch | Estonian | French | ltalian | Korean | Russian | Spanish

Translated by volunteers into:
Marbleslides: Rationals Japanese

MarbleslidesMonday
Looking for more activities like this?

#MarbleslidesMonday Algebra 2
Challenge 1 !f%é By Amplify | 16 activities
#MarbleslidesMonday - i] Teach students about interpreting functions with graphs, domains and ranges, and how to translate or reflect functions.

Challenge2 Explore our K-12 math program. Amplify Desmos Math, here

Fig. 4. Marbleslides: Exponentials Starting Page

Featured Collections / Marbleslides | Marbleskides: Exponentials Q
#MarbleslidesMonday -
Challenge 3 Your Assignments
#MarbleslidesMonday - I o A
Challenge 4 sign this activity to one of your classes or create a single session code
#MarbleslidesMonday - -
Challenge 5 Screens @ Teacher Moves @ Preview

3=k

T T
S PR 83—t
|

B T

#MarblesiidesMonday - ’l:Ld‘sMahk!b«': —H (2 farm ]
Challenge 6 | 1 t—/ L8] ) BN 91 I8 H

o F |

- —= 74 Dt

Challenge 7 l | | T
na s 1

#MarbleslidesMonday -
Challenge 8

| | Wwechanged
) T | the-3t0a3
J [T/ e
Extra Challenges 161 SEES K81 ) 1ER1 1401 1 Gatioh

Marbleslide Challenge Set

10 Verity #2

Marbleslides: Fall Edition! 13 Precict #4 :

Fig. 5. Marbleslides: Exponentials Slides Page

The latter was designed to help the teacher prepare and conduct a lesson using the activity in
question. Thus, at the beginning of Teacher Moves, in addition to repeating general information and a
brief overview of the slides, it is suggested to determine the purpose of the lesson, its pace, and which
screens will be used: one general one, or personal for each student, etc. In particular, the Teacher Moves
preamble to the activity under consideration states:

“Consider these questions as you plan:

— Which screen(s) should everyone work on at the same time? Why?

— Which screen(s) do you want to keep students from seeing until you're ready for the class to

see them together? (Perhaps because they reveal answers or require a whole class
conversation for introduction)”.

139


https://classroom.amplify.com/activity/566b317b4e38e1e21a10aafb?collections=651ca31cf69ee59aa9e3818a,632c77b104648305feffcfda&utm_campaign=share&utm_content=activity&lang=en
https://classroom.amplify.com/activity/566b317b4e38e1e21a10aafb?collections=651ca31cf69ee59aa9e3818a,632c77b104648305feffcfda&utm_campaign=share&utm_content=activity&lang=en

AKmyaabHi numaHHA npupodHuU4o-mamemamu4Hoi oceimu. 2025. Bunyck 2(26)

— Are there any points in the lesson where you will want to make sure students aren’t playing
with the screens while you discuss something as a class? The proposed set of questions is
related to the fact that when completing tasks, it is possible to synchronize students’ actions
using the teacher’s panel (Fig. 6), even in a situation where they are sitting at separate gadgets.
The teacher’s panel can also be used to track the progress of an individual student.

€ ShiratheShe... v 9students Snapshots Summary Student

(& o - n s . . . . : -
W < i 1WarmUp : || 2EdgeC.. : ||3Sketch.. 3 ||4Sketch.. } | 5Getting.. : || 6HelpS.. : || 7 HelpSh.. }
Anonymize Pace SynctoMe Pause Shathe Harvis Vevisa Hareisa Ama Herviaa Sahe
Shees " vz rew o | o (2o v e

SORTBY | Time Entered v P 0 1) o o 0 P
XKena Ocsitopia : ° v v v ° v v
Maeno Koxoton : ° v v X ° v
Stebya : ° v v v ° v v
Olena S : ° v v v ° v v
Onexcanap Nasapes ° v v v
Haranis LWesueHxo : ° v v v ° v v

Fig. 6. Amplify Classroom Teacher Activity Panel

Next, Teacher Moves provides tips for each slide. Let's look at this with specific examples. Fig.
7 shows a screenshot of the first slide of the activity. While performing the activity, by clicking the
Launch button, you can watch a purple ball fall, collecting yellow stars.

D Student Screen Preview - < lof2a | Nest >
Let's Marbleslide!
+ - 8 «

Here's the goal: Get all the stars. Get to knaw N
exponentials.

Click "Latinch 1o see what we mean.

Fig. 7. Marbleslides: Exponentials Activity Slide 1

The corresponding part of Teacher Moves suggests briefly writing the teacher's actions during
communication with students (Fig. 8), in particular, if this is the first time playing Marbleslides, it is
worth focusing on describing the rules and goal of this game (arranging the function graphs so that the
balls, rolling over them, collect all the stars).

Fig. 8. Part of Teacher Moves Corresponding Slide 1 of Activity Marbleslides: Exponentials.

Starting from the second slide of the activity and in the prompts to it, the teacher is invited, in
particular, to: experiment with students by changing the numbers in the expression for the function and
observing the change in the position of the graph; monitor the progress of students using the teacher
panel; write down a brief plan of their own actions in doing so (Fig. 9).
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[= -| &1 Teacher Moves
Encourage students to change one number at a time, and then change it back

ZF:xItiﬂy I
l ! * before changing other numbers, in order to better understand the effect of

_l { /__\:_ | | that number.

== Use responses mode in the teacher dashboard to check student progress.
1 1 ! : Offer individual support where needed, or lead a brief whole-class discussion
if enough students are struggling.

{3 Sample Responses

‘ 5 p (=19

My Notes:

Fig. 9. Part of Teacher Moves Corresponding Slide 2 of Activity Marbleslides: Exponentials.

Some of the following slides concern other transformations of function graphs (transposition
along the axes - separately for each and together, symmetry with respect to the axes, replacement of
the base of the power, etc.). There are slides where the theoretical task is first proposed - putting
forward a hypothesis, and then testing the guesses through an experiment. In Teacher Moves, these
slides are suggested to: consider the possibility of various answers; emphasize to students that the lack
of consensus is normal and even desirable; ask students to justify or question the hypotheses of their
classmates and, since the lesson is integrated, do it in English.

Besides, part of the slides of the activity Marbleslides: Exponentials is devoted to creating
several custom functions with such restrictions as to collect all the stars that are previously placed on
the coordinate plane. At the same time, the developers suggest that the teacher use the response mode
on the toolbar to check the progress of students, if necessary, provide them with individual support or
hold a short discussion with the whole class if a sufficient number of students have difficulties.

0 Student Screen Preview « < 90f24 Next >

Predict #2

10 If we changed the -4 to a 4 in the equation, what would happen
to the graph?

0 Teacher Moves  {J Sample Responses

Fig. 10. Slide 9 of Activity Marbleslides: Exponentials.

The available number of slides in the activity Marbleslides: Exponentials is 24, and their level of
complexity allows you to differentiate the approach to selecting tasks for an integrated lesson for classes
with different levels of learning mathematics: for the standard level of learning, you can limit yourself to
slides from the Fix It (6 pcs.) and Predict & Verify (8 pcs.) groups, but for the profile level, use all 24
slides.

Regarding the large amount of information and its diversity, an integrated English and
mathematics lesson using the Marbleslides: Exponentials activity should be conducted in several stages:

— at the beginning, recall basic knowledge of mathematics (definition of an exponential
function, its properties and rules for transforming function graphs);

— create a dictionary for the lesson, writing out terms in English that will be encountered during
the activities;

— for students with a high level of language proficiency, duplicate basic mathematical
definitions and rules in English, continuing to fill in the dictionary.

— spend the main part of the lesson alternating between translating the content of the slides and
completing the tasks offered there. If the latter require explanations from students, then the
answer can be formed, for example, in Ukrainian with the obligatory subsequent translation
into English.
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Conclusions. Thus, the considered possibilities of the activities of the Amplify Classroom
collection, which are placed on the online platform Desmos, and their methodological support, allow
us to conclude that this collection fully meets the requirements for the “4Cs” elements, with the help
of which the CLIL method is implemented. The lack of a system of printed/electronic methodological
materials in Ukraine for subject-language integrated learning makes Amplify Classroom indispensable
in the implementation of the specified method. So, meeting the requirements of the New Ukrainian
School and the educational programs of the Ministry of Education of Ukraine, the described technique
could be productively implemented into the educational process. As many scholars state, it would
considerably contribute to the study of mathematics and English as well as to the formation of the
analytical thinking and development of communicative competences in learners and to the
advancement of the Ukrainian education system.
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OgninnoBa 0.0., bonunapenko B.O. Bukopucrannsi oHnaiiH-miiatgopm y peasizamii
NMpeIMeTHO-MOBHOI'0 iIHTEIPOBAHOI0 HABYAHHSA AHIJIIHCHKOI MOBH Ta MATEMATHKHU.

Jnsa cyyachoi YKpaincoKkoi cucmemu OC6IMu 6adNCIUBUM € NUMAHHA THMe2payii HAGYAHHS
AH2NIUCLKOI MOBU MA THUUX HABYATILHUX NPEOMEMIB, WO 3HAUULLO CBOE 8I00OPANCEHHS 8 MUNOBUX
OCBIMHIX NPOCPAMAx OJisi CEPeOHbOI WKOIU MA NPOSPAMAX WKITbHUX HABUATLHUX OUCYUNIIIH.

Cepeo cyuacHux nioxo0i8 6UBYeHHs I[HO3EMHUX MO8 Y NJIOWUHI [Hmezpayii 3micmis
OuCYuniin Hatoiibw OOYiNbHUM OISl CePeOHbOI WKONU, HA HAW NO2NA0, € NPeOMemHO-MOBHe
inmezpogane Hasuanus (CLIL-memo0), npu axomy aueniticbka Mo8a 6UCMYNae 3acob60m 8UBHEeHHs.
npeoMemHo20, 30KpeMda MAamemMamuyHo2o, KOHMeHmy ma O0d€ MONCIUBICMb dopmysamu
IHUWOMOBHI JIIH2BICMUYHI MA KOMYHIKAMUBHI KOMNEMEeHMHOCMI.

He 3saoicarouu na me, wo nepesadicna 6inbuiicms 00CTIOHUKIB 88AHCAIOMb OAHUL MEMOO
IHMe2PoBaAHO20 HABYAHHA 3ACMOCOBY8AHUM uule 015 uujoi wkonu (pisenv 3B0O), ane na nauty
OYMKY BIH MOdce Oymu 3acmoCco8aAHUL, NOYUHAIOYU 3 OCHOBHOI WKOAU I3 BUKOPUCAHHAM MOOei
yacmro8oi inmezpayii, OCKiIbKU Y yel nepiod HA8UAHHS YYHI MAlomMb 0080 Pi3Hi Pi6HI 3HAHb 3
[HO3eMHOI Mo6u | OilbWicmb HABYANLHUX NpeOMemié GUBYUAIOMb 3d  NPOSPAMAMU,
3ameepoxcenumu MOH Ykpainu, a came ys moodenv He nopyuiye yinicuicms yux npoepam ma He
8UMA2A€E CYMMEBGUX 3MIH 8 IXHIX 8UMOAX.

nsa yeniwnoeo nposedenns inmezposanux ypoxie 3a CLIL-memooom na oymxy /1. Koiina,
. Mapwa ma inwux ideonocié yboco Memody NOMpPIOHO 8 1020 CIMPYKMYPY 6800UmMu maxi 4
enemenmu (cucmema «4Cs»): Content (3micm), Communication (cninkysanus), Cognition
(niznasanvui 30ionocmi/nisnannst) ma Culture (kynomypa). Bpaxysanns enemenmis cucmemu
«4Cs» niokpecnioe HeoOXIOHICMb 0151 BUUMENI8 30CEPeDIHCYBAMUCS He TULe HA 3MICmI npeomemis
ma Mosi, ane Ut HA OUHAMIYHUX ACNEeKmAax IHmMe2po8aHo20 HABYAHMA, 0e3 AKUX He MOJCHA
epexmueno ghopmysamu Hi MOBHI, HI NpeOMemHi KOMNEeMeHMHOCMI.

Ananiz docmynnux 0dicepen, 3acsiouye, Wo Ha CbO200HI 8 YKPAIHCHKIL cucmemi 0ceimu 8i0CymHi
2N00ANbHI MEemOOUYHI pO3POOKU NPUKIAOIE THMESPOBAHUX YPOKI6 AHMIUICLKOI MOGU mMda [HULUX
HABUATILHUX NPEOMemi8 3 BUKOPUCAHHAM NPEOMEMHO-MOBHO20 IHMEe2POBAHO20 HABYAHHSL, MOMY OJis
yeniwnoi peanizayii  CLIL memoody npu HaguamHi mMameMamuxu 6 WKOIi NOMpIiOHO OemanbHe
BUBYEHHS HAABHUX AHIOMOBHUX €JIeKMPOHHUX pecypcis, 30Kkpema ounaun-naamgpopmu Desmos.
Ocmanns — ye yikaea ma NOMYICHA CUCMEMA 3 PISHOMAHIMHUX MAMEMAMUYHUX THCIPYMEHMIE ma
6eUKOI KONeKYIl OUOAKMUYHUX MAMEeMAMU4HUX Mamepianie 015 6CIX PIBHI6 WKIIbHOI Mamema-
muunoi oceimu, wo Hocums Hazgy Amplify Classroom. Cnio 3a3nauumu, wo Oesxi 3 akmusHocmel
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nepeKnadeti Ha Pi3Hi MOBU, ajle NOBHOMEKCMOBA KOJIeKYisi 00CIYNHA iuuie aH2TIICLKOT0, Wo pobumby
yro Konekyito yikasoro oas peanizayii CLIL -memody npu HaguaHHi Mamemamuxu.

Y emammi poszensnymo oemanvno akmugnicme nio naszeoi Marbleslides: Exponentials,
3A3HAYEHO il 0COOIUBOCMI MA MONCIUBOCTI BUKOPUCAHHS 2eUMIQIKOBAHUX 3A80AHb, NOMIYHUKA
011 8Yumensi wooo 3Aa3HA4eHOi AKMUBHOCMI, 30KpeMd 6 KOHMEKCMi meMu NepemeopeHHs
epaghixie pynxyiu. Hasena xinvkicms caaiidie ¢ akmuenocmi Marbleslides: Exponentials — 24, ma
piseHb ix ckiadoHocmi 003607€ Ougepenyirogamu nioxio 0o nidbopy 3a60aHb HMe2POBAHO20
VPOKY OJifl KIACI8 3 PI3HUM PIGHAMU BUSUEHHS MAMEMAMUKU. 015 PIGHS 6UBUEHHS CIMAHOApm —
ModicHa oomedxcumucs cranoamu epyn Fix It (6 wm.) ma Predict & Verify (8 wm.), a om ons
npoghinbHoco pieus — euxopucmogyeamu 6ci 24 crauou. Ilpu yvomy euumento po3poOHUKU
NPONOHYIOMb BUKOPUCMOBYSAMU PEAHCUM 8I0N0BI0ell HA NAHell IHCMPYMeHmMI8, uod nepesipumu
npoepec yuHis, 3a HeoOXiOHOCMI Hadamu im IHOUBIOYAIbHY NIOMPUMK)Y abO Nposecmu KOpomke
0020680peHHs 3 YCIM KILACOM, AKUWO OOCMAMHS KLIbKICMb YUHI8 MAE MPYOHOWI.

I ocxinvku posenawyma axmuenicms 3 xonexyia Amplify Classroom € munogorwo i nogHoio
Mipoto 6i0nosioae eumozam, wo eucygaromvcsi 00 enemenmis «4Cs», 3a 00NOMO2010 SAKUX
peanizyemoca CLIL-memoo, mo ece ye pooums Amplify Classroom neszaminnow y peanizayii
3A3HAYEHO20 MemOody 8 YMOBAX 8i0CYMHOCMI 6i0N0BIOHOI cucmemu OPYKOBAHUX / eNeKMPOHHUX
MemoOuyHux mamepianie 8 Ykpaini.

Knwwuogi cnosa: npeomemuo-mosHe inmezposane HAGUAHHS, MEMOOUKA HABYAHHI Mdame-
MAmMuKy, cmapuia WKoia, eleKmpoHHi OUOaKmudHi mamepianu, oHaatin niamgopma Desmos.
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OPTAHI3ALIISI HABUAJILHOI AISVIBHOCTI YUYHIB CYYACHOT O 3AKJIALY
3ATAJBHOI CEPEJHBOI OCBITH B IM®POBOMY CEPEJOBUILI JJI51
PO3BUTKY AJITOPUTMIYHOTO MUCJEHHS

Y cmammi euceimneno nedacoeiuni 3acaou hopmyeanHs ancopummivHo20 MUCIEHHS VYHI8
3aK1a0y 3a2anbHOi CepeoOHbOl 0C8IMU 8 YMOBAX CYUACHO20 YUPPOB02O 0C8IMHbO2O cepedosuya. Ae-
MOPOM NIOKPeCIeHO, WO PO3BUMOK YMIHb JOSTUHO MUCTUMU, NOCTIO08HO AHANIZY8AMU THHOPMAYIro,
naaHysamu 61acHi 0ii ma 30iCHIO8amu ix peghieKcito € He auue pe3yibmamom 8iK0B020 PO3GUMKY
OUMUHU, a HACTIOKOM CUCmeMHOoI nedazo2iynoi disnvHocmi. Taxka distbHicms nepeddayae nOEOHAHHS
MOMUBAYTUHUX, NIZHABATLHUX, COYIANbHO-KOMYHIKAMUGHUX A MEXHOIO02IYHUX YUHHUKIG, WO CMEO-
proiomy cnpuamiuge cepeoosuue 07 CMAHOBNEHHS ACOPUMMIYHOIL KYIbIMYPU MOLOOULUX WUKOLADIE.

Ocobnusuii akyenm 3poONeHO HA NPAKMUYHOM) 3HAYEHHI BUKOPUCMAHHS [2POBUX, O00CTIO-
HUYbKUX 1 NPOOIEMHO-OPIEHMOBAHUX MEeMOOUKAX, AKI Niosuwyoms iHmepec oimeil 00 HAGYAHHS,
CHPUAIOMb CAMOCMIUHOCME MUCTEHHS MA PO3BUMKY JOIUHUX 38 S13KI8 MIJHC Meopicio Ut NPAKMUKOIO.

Oxpemy yeazy npudileHo poii yugposux OCSIMHIX pecypcis, IHMEePaKmueHux cepeoosuy i
NPOSPAMHUX 3ac00i8, 5KI 3a0e3neuyioms MONCIUGICMb Ollsl 8I3yanizayii npoyecie, 3aKpinjieHHs
MeopemuyHUX 3HaHb i HAOYMMS NPAKMUYHUX HABUYOK pOOOMU 3 AN2OPUMMAMU.

Knwwuogi cnosa: ancopummiune mucnents; yughpose oceimue cepedosuuge; 3aK1ao 3a2aibHoi
CepeOHbOi  0C8ImuU, ANOPUMMIYHA KVIbMYPA, MIJCHpeOMemHa [Hmespayis, aieopummizayis,
ACUXONI020-Ne0aA202i4HI YMOBU POZGUMKY ANCOPUMMIYHO20 MUCTIEHHS

IlocTanoBKka nmpodJjeMu. Y cydacHUX yMoBax IudpoBoi TpaHcdopMarlii OCBITH 0COOIUBOL
3HAUYHIOCTI HAO0yBa€ MHUTaHHS PO3BUTKY AJTOPHUTMIYHOTO MHCJICHHS Y4YHIB 3arajbHOi CeperHbOl
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