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AHoTanisg

PosrisHyTo mpobiieMy KopeJisilil MeToiB/TeXHIK HaBYaHHs 3 GopMaMu opraHisalii HaBYaJIbHOI
IiSIIbHOCTI Ha YpOKaxX MaTeMaTUKU. Y CIiX yPOKy MaTeMaTUKHU Ta JOCATHEeHHS HOro Lijed 3aeXXUTh i
Bifi KopesisLil BUGpaHUX METO[iB/TeXHIK Ta 3acobiB HaBuaHHs 3 GOPMOIO opraHisalii HaBYaJIbLHOI
misuTbHOCTI. P03pobKM cydyacHOI OUOAKTHKU Ta IearoTiK¥ BiKPUBAIOThH ILIUPOKI MOJKJIMBOCTI [JIS
BUMTEJISI MaTeMaTUKU y peainisaunii BigmoBigHoi Kopensiii. ChopMysboBaHO BU3HAYEHHS ITOHSATTS
OUIaKTUYHOI TexHosoril. HaBeneHo npukiaay MeTOAIB Ta TeXHIK HaBYaHHSI MaTeMAaTHUKU y KOpeJISLii 3
dbopmamu opranisanil HaBUAIBHOI JisUIBHOCTI Ta y KOHTEKCTI POpMyBaHHS KOMIIETEHTHOCTEH. Bunrens
MaTeMaTUKU ITOBUHEH 3aCTOCOBYBAaTH Ha ypOKaX Cy4acHi iHHOBaIiliHI TexXHoJIOTil HaBYaHHS [JIs
¢dbopMyBaHHS MaTeMaTUYHOI KOMIIETEHTHOCTI YYHIB, y TOMY YHCJIi: TEXHOJIOTil pO3BUTKY Ii3HAaBAJILHOT'O
iHTepecy yuHiB; MeTomu/TexHiKM peasizalii Ha ypoKax MaTeMaTUKU METO[iB KOOMEPaTUBHOIO
HABYaHHSI Ta KOJIEKTUBHO-TPYIIOBOrO HABYAHHS; METOAM/TEXHIKM PO3BUTKY €MOLIMHOrO iHTeIeKTy
YUHIB; Cy4acHi MeTO1/ TeXHIKU PO3BUTKY KPEATUBHOI'O MUCJIEHHSI YUHIB; METOIU/ TEXHIKY IIPOEKTHOTO
HaBYaHHs T[] Yac YpPOKiB MaTeMaTHKH, 30KpeMa mposefeHHs npoektiB STEM/STEAM/STREAM;
METO[IM/TEXHIKM OIpAallOBaHHs MNPOOJEMHMX Ta AUCKYCIHHMX IHUTaHb, TEXHOJIOTII CUTyaTHMBHOTO
MofiesroBaHHs (HaBYaHHs y IPi); METOAN/TEXHIKYM PO3BUTKY TBOPUOi aKTUBHOCTI YYHIB.

OcCBiTHS NpaKTHKa JOBOOMTH, 1[0 BUKOPDHUCTAHHS Cy4YacHUX LHU(POBUX IHCTPYMEHTIB Ta pecypciB
poOUTH HaBYaHHS OiNbII HAOYHUM Ta iHTEPAaKTHUBHUM. 3aBASKHU 3aXOIUIIOIYUM ¢dopmaM poboTH Ta
MeTOJIiB/TeXHIK BUKJIa[IaHHsl yUHI Kpallle CTaBJIAThCS O MaTeMaTHKH, 36aradyeThcsi OCBITHIM mpoliec,
pPO3BHUBAIOTbCS KOMYHIKATHUBHI HaBUYKH, JIOTiYHE Ta KPUTHUYHE MUCJIEHHSI, & TaKOXX BUSIBIISETHCS
3ATHICT 3aCTOCOBYBAaTH 3HAHHS HA MpPaKTHI[. Y CTATTi IPeCTaBIE€HO CHUCTEMY CYYaCHHX
iHHOBaLIITHUX TE€XHOJIOTiN HaBYaHHS 11 GOpPMYBaHHS MaTeMaTUYHOI KOMIIETEHTHOCT] YYHIB.

Kuro4oBi cioBa: UIaKTUYHI TEXHOJIOTI], MaTeMaTHKa, METOIU HaBUaHHS, TEXHIKH, popMH,

KOpeJIsIisi, KOMIIETEHTHOCTI.
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Abstract

The problem of correlating teaching methods/techniques with forms of organizing learning activities
in mathematics lessons is examined. The success of a mathematics lesson and the achievement of its
objectives also depend on the correlation between the selected teaching methods/techniques and tools
and the form in which learning activities are organized. Developments in modern didactics and pedagogy
provide mathematics teachers with wide opportunities to implement such correlations. A definition of
the concept of didactic technology is formulated. Examples are provided of methods and techniques for
teaching mathematics in correlation with forms of organizing learning activities and in the context of
competence formation. A mathematics teacher must apply modern innovative learning technologies
during lessons to develop students’ mathematical competence, including: technologies for fostering
students’ cognitive interest; methods/techniques for implementing cooperative and collective-group
learning in mathematics lessons; methods/techniques for developing students’ emotional intelligence;
modern methods/techniques for developing students’ creative thinking; methods/techniques of project-
based learning during mathematics lessons, particularly for implementing STEM/STEAM/STREAM
projects; methods/techniques for addressing problem-based and discussion tasks; situational modeling
technologies (game-based learning); and methods/techniques for developing students’ creative activity.

Educational practice demonstrates that the use of modern digital tools and resources makes learning
more visual and interactive. Through engaging forms of work and instructional methods/techniques,
students develop more positive attitudes toward mathematics; the educational process becomes enriched;
communication skills, logical and critical thinking improve; and the ability to apply knowledge in practice
emerges. The article presents a system of modern innovative learning technologies aimed at developing
students’ mathematical competence.

Keywords: didactic technologies, mathematics, teaching methods, techniques, forms, correlation,

competences.
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22 Methodological science to a math teacher

Problem statement. Modern didactics allows a mathematics teacher to diversify mathematics
lessons by using different forms of organizing educational activities, different teaching methods and
techniques, as well as different learning aids. The main task of a modern teacher is to choose the
optimal didactic technology for each lesson.

Didactic technology is a set of forms, methods, techniques and means of learning, with the help
of which the goal of the lesson or the corresponding educational event will be achieved.

In practical activities, didactic teaching technologies (teacher technology), didactic learning
technologies (student technology) and didactic technologies for assessing school results (assessment
technology) are used.

Purpose of the publication. This article examines the problem of the use of didactic
technologies by a teacher in the process of teaching mathematics at school.

Presentation of the main material. The problem of studying methods of teaching mathematics
was studied by G.P. Bevz, Z.1. Slepkan, V.G. Bevz, O.I. Pometun, V.A. Shvets, O.I. Matyash, M.I.
Burda, L.F. Mykhailenko, O.0. Moskalenko,

0.0. Sydorenko, I.M. Dychkivska, M.V. Mykhailichenko, Y.M. Rudik, T.G. Kramarenko, V.V.
Korolsky, S.0. Semerikov, S.V. Shokalyuk, M.I. Zhaldak and others.

The choice and application of teaching methods is interrelated with the forms of organization
of educational activities and the means of teaching mathematics in the context of achieving the goals
of the lesson.

In the context of competence formation, didactic technologies should be integrated in
accordance with the Credo of Active Learning (according to Kees Both):

What I hear - I forget!

What I hear and see - I remember!

What I hear, see and ask - I begin to understand!

What I hear, see, ask and practice - I acquire and form skills!

What I apply in practice - I learn for real!

Also, in his professional activities, the mathematics teacher will correlate the selected didactic
technologies with the MOTIVATION-BASED ALGORITHM OF MATHEMATICS TEACHING:

» Start teaching by giving an example of a funny situation, a specific case study, a small story
related to the studied theory or the problem proposed for solving;

» Question students on previously studied topics in relation to the new phenomenon or theory
that will be studied;

> Present the lesson plan in the form of questions (this way of presenting the plan forces students
to focus on significant aspects and to find answers to the questions posed);

» Present knowledge/information in the form of diagrams that make it possible to highlight the
relationships between concepts;

» Provide interesting examples for students;
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» Use analogies (thus forcing students to find connections between familiar and new areas).[ 1]

We believe that the success of a mathematics lesson and the achievement of its goals also depends
on the correlation of the selected methods/techniques and teaching aids with the form of organization of
educational activities. Developments in modern didactics and pedagogy open up wide opportunities for
the mathematics teacher to implement the appropriate correlation. Below are some examples in this
context.

L. In the frontal form of organizing educational activities, the recommended methods of teaching
mathematics are both traditional methods: Presentation, Explanation, Story, Lecture, Empirical methods
(Observation, Measurement, Experiment), Exercise method, Textbook method, and interactive methods
and techniques: Analysis of a real situation (Case Study), Brainstorming, Brainsketching, Brainwriting,
"BBB" method (Batelle - Bilmappen - Brainwriting), Concept map in mathematics, Laboratory work in
mathematics, Practical work in the field and others.

Let us consider the didactic features of some of the mentioned methods and techniques.

1) Creating favorable conditions for search, research, and discovery is possible when using the
method of Analysis of a Real Situation (Case Study). Practice shows that this method allows the
student to freely express his opinion, as well as find the optimal solution as a result of discussion.
The following stages are provided for the implementation of the method:

1. Choosing a specific case/specific situation (the most valuable, in the context of forming and
developing interest in mathematics, are cases/situations from students' practical activities). The teacher
chooses a specific case/specific situation and formulates a problem that corresponds to the age
characteristics of the students in the class and their level of mathematical preparedness.

2. Presentation of the selected case by the teacher.

The teacher explains the essence of the relevant case/situation to the students in an accessible
manner.

3. Discussion of the case/situation by the students.

A conversation between the teacher and the students is held, through which the case/situation is
analyzed in detail and argued to find the reasons leading to it and all relevant factors.

4. Search for solutions to the problem.

The teacher stimulates students to find solutions using a system of questions.

5. Comparison of different solutions to the problem.

Depending on the methods of organizing the activity, the received solutions are compared.

6. Choice of solutions.

The best solutions are selected.
7. Evaluation.
The teacher evaluates how the relevant situation was resolved.

When applying this method, students should be offered significant situations of practical activity,
in which the applied orientation of mathematics teaching and the formation of competencies are
implemented.

2) The “BBB” method (Batelle - Bilmappen - Brainwriting)
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This method is also called: Brainwriting - a picture portfolio.

It is implemented according to the following algorithm:

1. The task is set before the whole class.

2. Oral brainstorming with the whole class. Ideas are formulated to solve the task.

3. The class is sequentially offered drawings (photographs), in the context of solving the discussed
task.

4. Individual brainstorming in silence. Students write down their ideas for each of the pictures
(photos).

5. Several students read their ideas for the corresponding picture (photo).

6. The class discusses these ideas to find other options.

The method can be applied to functions, planimetry, stereometry, statistics, and others.

3) Technique Concept map in mathematics.

Starting from the first lesson and throughout the entire period of passing the corresponding
section, students gradually fill in a table on a separate sheet of A4 paper containing all the mathematical
aspects of the concepts studied in this section.

The teacher will find examples of such maps in mathematics textbooks for lyceums published in
the Republic of Moldova. [For example, 2]

By completing such maps for each section, students will create a Mathematical Atlas for the
corresponding class at the end of the school year. Concept maps can be used in final lessons, during final
revision, for other sections, during preparation for exams, etc.

II. When organizing group/team activities in the lesson, modern pedagogy and didactics of
mathematics offer the mathematics teacher a wide range of methods and techniques. Including
simulation methods: Didactic game, Role play, Functional game, Business game; cooperative learning
methods: Pair work, Rotational (changing) threes, Quad-pair learning, Carousel, T-group (skill training
group), Synthesis of thoughts, Circle of ideas, Aquarium, General circle, Microphone, Unfinished ideas,
Think - Work in pairs - Share, Brownian motion, Mosaic, Openwork saw, Situational modeling method
(lesson-debate, business game, intellectual game, lesson-conference, lesson-staging, lesson-game or quest,
lesson-research, lesson-journey, lesson-defense of project works and others); methods related to the
technology of critical thinking Analysis, Synthesis, Generalization, Concretization, Abstraction,
Comparison, Analogy, Induction method, Deductive method (these methods are aimed at developing the
ability to analyze, evaluate and synthesize information, form a deep understanding of mathematical
concepts) and methods related to the technology of vitagenic learning: Intrigue, Cloud tag, Scrapbooking,
Eidoskonsepty, Intellect maps, Fishbone, Euler-Ven circles, Storytelling; methods related to the technology
of problem-based and heuristic learning include: Problem-solving method, Immersion method, Decision tree.
Senectics, Discussions, PRESS method, Take a stand, Debate, Quest, Web-quest and others.

Let's consider the didactic specificity of some methods and techniques for group/team learning.

a) Association Matrix Technique.

An Association matrix is a table with two entries that allows you to represent various associations

between mathematical concepts and their properties. With the help of such matrices, you can implement
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a synthesis of the studied material within the section. The matrix can be compiled individually or as a
result of group activity. The arrangement of such matrices can also be offered as a homework assignment.
This technique is recommended for use in final lessons.

For example, regarding the topic Quadrilaterals, you can offer students the following Association

Matrix to complete:

Quadrilateral Elements Signs Properties Image on

the plane

Square

Rectangle

Parallelogram

Rhombus

Trapezoid

b) The Four Corners technique helps develop students' interest in mathematics. The class is
divided into four groups/teams, each of which is located in one of the four corners of the room (hence the
name of the technique). The teacher formulates four tasks. Each student has the right to choose the task
that interests him. In this way, four groups will be formed and group activity will be implemented to solve
the selected task. For example, the teacher will offer 5-8 tasks to solve on the following topics: a) Triangle;
b) Parallelogram; c) Rhombus; d) Trapezium. The solutions will be recorded on posters.

The teacher will allocate time in class to introduce students to the proposed solutions using the
Gallery Tour method.

III. With an individual form of organizing educational activities, in combination with a frontal
form, a mathematics teacher can also apply the "BBB" METHOD (Batelle - Bilmappen - Brainwriting).

a) 3-2-1 Technique. Before the end of the lesson, students are asked to individually write down on
a piece of paper 3 terms (concepts) learned in the lesson, 2 ideas about what they would like to learn more
about in the future, and 1 skill (one ability) that the student believes was formed (o) in the lesson. After
studying the students' answers, the teacher will receive quick feedback on the effectiveness of the lesson.

b) The Association Matrix technique can also be used for individual activities. The student
independently compiles a matrix for the section

c) The Project method is one of the most effective methods of forming competencies. The method
is applicable both in the context of group activities and in the context of individual work. A variety of
projects (research, creative, informational, game, practice-oriented, STEM projects) provide an
opportunity to involve students in the study of various problems. Mathematics teachers have already
gained sufficient experience in organizing and conducting project activities.

Conclusions. A teacher who wants to become a successful teacher must be diverse from lesson to
lesson. Modern didactic technologies allow for the effective implementation of the appropriate diversity.
A mathematics teacher must use modern innovative teaching technologies in lessons to form students'

mathematical competence, including:
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- technologies for developing students' cognitive interest;

- methods/techniques for implementing cooperative learning and collective-group learning methods
in mathematics lessons;

- methods/techniques for developing students' emotional intelligence;

- modern methods/techniques for developing students' creative thinking;

- methods/techniques for project-based learning during mathematics lessons, in particular,
conducting STEM/STEAM/STREAM projects;

- methods/techniques for working through problem and discussion issues;

- situational modeling technologies (learning in the game);

- methods/techniques for developing students' creative activity.

The teacher should create his own Professional Treasury of teaching methods and techniques in his
subject. He should also master modern information and communication technologies, including
technologies related to artificial intelligence [11]. Educational practice proves that the use of modern
digital tools and resources makes learning more visual and interactive.

Thanks to exciting forms of work and teaching methods/techniques, students have a better attitude
towards mathematics. The educational process is enriched, communication skills, logical and critical

thinking are developed, and the ability to apply knowledge in practice is also revealed.

Kougrixr inrepecis. Aemop dexnapye, Wo He Mae KOHQIKMY iHmepecie cmocogHo 0aH020 00CIIOMEHH S, 8 MOMY YUCL
pirnarco8020, 0COOUCMICHO20 Xapakmepy, A8MOpPCMEa YU iHW020 XapaKkmepy, Wwo Miz 6u eniuHymu Ha 00CaiOKeHHS ma o020
pesysibmamu, npedcmasgnieri 8 0anili cmammi.

Brroprcranas 3aco6iB WITYHIHOro IHTEJIeKTy. Agmop niomeeposkye, Wo He 8UKOPUCMOBY8A8 MeXHOI02ii UMYy1H020

iHmenexmy npu cmeopeHHi npedcmasienoi po6omu.
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