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Teaching Mathematics: modern approaches and methods

The article provides a detailed analysis of the implementation of new educational programs in Azerbaijani
schools in recent years, the changes occurring in the reform process, the crucial role of teachers in the
education system, and the measures taken to improve learning outcomes. Additionally, special attention is
given to the fulfillment of the strategic goals and objectives set by the state. The article elaborates on the
achievements and challenges in the field of education as a result of the implementation of new programs aimed
at its development. Furthermore, the article examines the differences among students in personality-oriented
education, the effective planning of the learning process, the diagnostic nature of assessment, its continuous
implementation, and the identification of differences and difficulties in students’ comprehension levels through
this assessment. The importance of diagnostic assessment and continuous monitoring, while considering
the aspects of education that require individual approaches, is emphasized as a key issue in the article.
Among the main principles discussed are teacher training, professional development of teachers, and the
application of individualized approaches to students. The necessity of professional development for teachers
at all stages of education to enhance the quality of teaching is highlighted. Furthermore, particular attention is
given to identifying key directions that can contribute to the advancement of the education system. The article
underscores the importance of both local and international experiences for the continuous development of
education. As a result, it is concluded that the role of teachers in the teaching process has been strengthened,
the quality of education has improved, and the application of different approaches is expected to lead to more
positive learning outcomes.

Keywords: mathematics, strategy, integration, teacher training, technology, methodology, mathematics
teaching.

Introduction. In the Republic of Azerbaijan, it is stated in the national curriculum framework document of
general education that in the teaching of Mathematics in secondary schools, students’ essential mathematical
knowledge, intellectual and logical development must be strengthened, and they should acquire the relevant
skills suitable for their age level. Additionally, they should understand that the nature of many random events
in life essentially has a probabilistic character. The application of the curriculum requires more creativity from
primary school teachers. The determination of the lesson’s goal is directly dependent on the standards. In
traditional teaching, the goals of the lesson were abstract concepts such as “to teach,” “to make students
understand,” or “to form”. Now, the lesson goals consist of concrete actions such as “writing”, “reading”,
“drawing”, etc. If we pay attention, we can see that even in traditional lessons, the work and activity of the
teacher were considered essential.

As it is evident, primary school teachers should know that in order to equip younger students with life skills,
the activity level in the lesson process must be increased, and the teaching of Mathematics should be ensured
at a high level.

After gaining independence, our country set important tasks for all sectors, including education. As the
national leader Heydar Aliyev stated: “The main goal of reforms in the education system now is to align the
Azerbaijani education system with the standards of the global education system”.

The reforms in the education system also focused on the development of the Mathematics course and
teacher training at all levels of education. The teaching methods of Mathematics led to the emergence of
modern mathematical theories. The differentiation and unification of various mathematical theories reached
a point where discussing a unified field of Mathematics became difficult. However, despite this, its unity has
always been preserved. With the introduction of new teaching technologies, the teaching of Mathematics has
become a complex process carried out by teachers (Mahmudov, 2015).
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The teacher conveys the information obtained from various resources to the students by using new teaching
technologies. The student, in turn, conveys the information gathered from sources such as textbooks, lesson
materials, computers, etc., to the teacher.

At all levels of education, in order to solve the learning outcomes in accordance with modern requirements,
the teacher must use new teaching methods based on the student’s knowledge level (Mahmudov, 2015).

One of the main tasks of the methodology of teaching Mathematics is to form and develop cognitive activities
that lead to innovations characteristic of the development of mathematical thinking. The problems faced by the
subject of the methodology of teaching Mathematics can be conditionally divided into two categories: what to teach
and how to teach. These problems are closely related to each other. As a result of the rapid development of science
and technology in modern times, the teaching of new theories included in the school Mathematics curriculum
requires new methods, and new methods in turn create the necessity for the emergence of new theories.

The methodology of teaching Mathematics lies at the intersection of Mathematics, Pedagogy, Psychology,
Philosophy, and Logic, meaning that it combines these fields of science and is based on their interrelations
when addressing the problems that arise.

The methodology of teaching Mathematics analyzes mathematical activities, and, relying on psychology
and logic, it investigates the formation of students’ cognitive activities and their development in all directions.
Mathematics, as a science, cannot independently reflect the development of students’ thinking abilities and
cognitive development. This process is carried out by the methodology of teaching Mathematics. The selection
of teaching material in the mathematics course requires a deep analysis of ideas, methods, and topics, as well
as determining its place and application among the sciences.

The teaching methods of Mathematics are formed by implementing the teaching methods of pedagogy, the
teaching methods of Mathematics, and didactic principles (Mahmudov, 2014).

Mathematics instruction examines the forms of logical reasoning and teaches the rules for drawing conclusions
about specific ideas. Research has shown that mathematical theories with long histories sometimes reflect
themselves in modern science as well. Every innovation in the field of Mathematics gradually influences the school
Mathematics curriculum after many years. However, history shows that the goal is to renew, improve, and modernize
school education. In the modern era, it is impossible to learn using old methods because it has been revealed that
the method for studying current material is outdated and does not align with modern school education.

Learning mathematics in accordance with modern requirements, generalizing it, and teaching it in theoretical
and practical directions is one of the aspects that reflects its development.

While mathematics education is modernized in countries around the world, studying the experience of
foreign countries is of interest. Therefore, it is necessary to consider, analyze, and learn from the positive
aspects of foreign experience in the development of materials and teaching methods for the Mathematics
curriculum (Mahmudov, 2004).

The general objectives of education and upbringing include the role of Mathematics as a science in technology
and production, the continuation of students’ education in higher institutions, and the acquisition of knowledge,
skills, and habits. Students should understand the scientific foundations of fields where mathematical methods
are used in modern technology and production.

When teaching and education between teachers, students, and pupils are built on mutual respect at a high
level, their overall success will be significantly greater (Mahmudov, 2014). This means that when students
are treated with respect, care, and high expectations, the process becomes not only comprehensive but also
reciprocal. It is necessary to work on developing positive qualities in students. This largely depends on the
school administration and the teachers’ attitude towards them.

The rapid changes and innovations in the education system demand a fundamental renewal of teacher
training. This is one of the most important issues in the current period of societal development and reflects the
constant need for the improvement of the education system in accordance with modern requirements. The
future of our country depends on talented students and pupils. Therefore, our schools must train knowledgeable
and skilled professionals. Teachers play a very important role in the development of skilled professionals
(Akbarova, 2019).

Currently, new requirements are being set for teachers, and they must continuously study the innovations
occurring in the curriculum, the development of electronic resources in the field of pedagogy, and other areas
in order to align their duties with modern standards.

New teachers must be trained in pedagogy-oriented educational institutions, and the formation of the
teaching profession must align with the demands of modernizing education.

As President Ilham Aliyev of the Republic of Azerbaijan has stated: “All work starts precisely from school;
attention to education and care for teachers must always be present. All government agencies must listen to
these recommendations and ensure their practical implementation’ (Mahmudov, 2004).
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The knowledge gained during initial teacher training at the bachelor’s level must align with modern
requirements, which greatly depends on the improvement of teaching outcomes and plays a crucial role in
shaping the future teaching profession.

Textbooks and teaching materials should be prepared by a scientifically knowledgeable, competent, and
professional teacher and should be continuously improved. Therefore, teachers must enhance their knowledge
and adapt to modern requirements. Many of the issues highlighted emerge in the implementation of curricula
and teaching plans. Without innovations and changes in teacher training, achieving successful outcomes is not
possible. Therefore, teacher training in our country is carried out at a high level (Akbarova, 2019).

Reforms in the education system continue to develop, and the teacher, who is considered the driving force
at the center of the teaching process, remains essential. The role of teachers is growing, and the demands for
their professional qualities are increasing.

The education reform program approved in 1999 created an opportunity for profound changes in this field. In
recent years, a number of state documents related to the development of education have been adopted: “State
Standards of Secondary Education in the Republic of Azerbaijan”, “The General Education Concept
in the Republic of Azerbaijan” the state standards and curricula for general education have been approved,
and the ways for the development of our education system have been defined. State education standards not
only set requirements for students but also impose significant responsibilities on teachers (Iskanderov, 2008).

Every teacher must understand that content standards are divided into two categories: knowledge and
activity. Knowledge itself is further divided into three categories: declarative (information-based knowledge,
such as concepts, definitions, facts), procedural (knowledge related to the execution of activity procedures),
and contextual (knowledge obtained through problem-solving methods). Activity, on the other hand, is divided
into three taxonomies: cognitive, emotional, and psychomotor. All teachers must consider the declarative,
procedural, and contextual nature of knowledge when applying state education standards. This is because,
if a teacher constantly emphasizes declarative knowledge in the lesson, it will hinder the development and
learning of the students. The teacher must know when to use the content standards related to procedural and
contextual knowledge (Mahmudov, 2010).

One of the main conditions for improving the quality of the teaching process is how to organize students’
activities. In other words, the teacher must be able to determine the levels of cognitive, emotional, and
psychomotor taxonomies to achieve the correct result when training the teaching objectives based on the
standards. In general, the teacher must love the children as friends and know that love is the best medicine
in all matters. If we look at the lives of great scientists (Isaac Newton, Charles Darwin, Blaise Pascal, Albert
Einstein, etc.), we see that most of them were students who, at school, were not different from the ones who
were neglected by teachers. Later, these scientists worked on themselves and became great (Gojayeva,
2024).

The quality of the teaching process and the regular monitoring of students’ learning outcomes is especially
important in the context of the renewal of educational content, the application of education standards, the
normalization of lesson loads, the protection and strengthening of students’ health, and the intensification of
moral education issues. One of the main issues facing current teachers is the establishment of a monitoring
and evaluation system in general education schools (Javadov, 2014).

In lessons, including Mathematics lessons, tasks that encourage independent activity form important skills
in students, such as independent thinking and decision-making. The teacher’s effort plays a central role in
the formation of these skills. The well-roundedness of our teachers is especially important in the modern era.
Otherwise, we cannot expect high achievements from our students. While implementing the pedagogical and
psychological processes, it is also essential to consider individual characteristics along with general aspects.
This approach is called differentiated teaching. Every subject has opportunities to be organized based on the
differential approach. In the teaching process of Mathematics, one of the main subjects in general education,
the most effective results come from a differentiated approach, which requires the teacher’s competence.
The teacher should focus on several aspects of differentiated teaching that allow the individualization of the
teaching process. These aspects are as follows:

— The individual mathematical capabilities of learners;

— The individual characteristics of learners;

— The general and specific abilities of learners;

— The interests of learners (Akbarova, 2019).

Based on research and observations, it can be said that only a few students can master Mathematics at
a high level. This is often related to students’ fear of difficulty. Students with lower mathematical abilities are
generally more inclined towards the Humanities. However, Mathematics is a part of general life skills and a
subject of practical significance. Therefore, the teacher must work to make students realize the importance of
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Mathematics and spark their interest in this subject. One of the key methods to achieve this is the differential
approach. That is, it involves gradually developing the skills of “picking up a manageable stone and eventually
lifting heavier stones”. The differential approach in the teaching-learning-education triangle involves ensuring
that students of various levels master the teaching material in accordance with their abilities and potential
opportunities at different levels (Gojayeva, 2024).

The teacher can engage each student in working with teaching materials according to their abilities and
interests, thus achieving the implementation of the teaching program. For this purpose, both the exercises in
the textbook and additional exercises are selected according to the students’ capabilities (Djafarova, 2024).

In Mathematics lessons, the teacher can group students in two ways. The first group includes students of
different levels. The teacher assigns tasks according to each student’s ability, ensuring that no student remains
inactive in the class. Additionally, students with strong mathematical knowledge check the tasks of weaker
students. This leads to leadership, division of labor, collaboration, care among students, as well as the process
of imparting and reinforcing knowledge. The second group consists of students with the same or similar levels.
In this group, the differentiated approach allows the delivery of knowledge and skills in various forms and
variations to students who possess the same mathematical abilities and skills.

One of the most interesting examples of strategic conceptual documents that define teachers’ professional
competencies and the development of teacher training and post-graduate improvement systems can be found
in the case of Bosnia and Herzegovina. In this country, a long-term project is being carried out to improve the
teaching profession. The purpose of the project was to answer the question, “What kind of teachers should
work to ensure the sustainable development of society in the 21st century?”

As a result, the project team created a broad framework of competencies and presented it to the public
(Djafarova, 2024).

In our country, it is essential to note the necessity of changing the approaches to teacher preparation
and professional development. Considering the unique circumstances and development characteristics of an
independent country, a new concept of teacher professionalism must be reflected in normative documents
that cover the teacher training process. The first step in realizing this is to identify the challenges teachers
face in the curriculum and determine the reasons for these challenges (State Strategy for the Development of
Education in the Republic of Azerbaijan, 2013).

Therefore, the use of modern teaching technologies in teacher preparation and the formation of the teaching
profession is a current issue under the attention of the Ministry of Science and Education of the Republic of
Azerbaijan.

Materials and methods. This study analyzes the development of the methodology for teaching Mathematics
in Azerbaijan’s general education system. The materials used in the research are mainly based on official
documents related to educational reforms and curricula, as well as existing literature on modern teaching
methods and the implementation of curricula.

The goal of the study is to investigate the impact of teacher training and professional development methods
on the teaching of Mathematics. To achieve this, various approaches have been applied to assess the
effectiveness of modern teaching methods and curricula. The research methodology combines both qualitative
and quantitative approaches. The qualitative approach focuses on gathering information about teachers’
teaching experiences, students’ learning outcomes, and the diversity of teaching methods. The quantitative
approach involves using tests and assessment tools to measure students’ mathematical knowledge levels and
conducting relevant statistical analyses.

The study also draws on theories from Pedagogy, Psychology, and Methodology, as well as best teaching
practices and experiences from foreign countries. Theories related to teaching Mathematics, the application of
modern teaching technologies, and the issue of students mastering teaching materials at different levels are
also included in the research topic.

During the application of methodological approaches, the activities of teachers in the teaching process,
their professional development levels, and the outcomes of students have been examined. One of the
main methods in this research is the application of a differentiated approach in teaching Mathematics, the
development of training strategies for students at different levels, and operations related to the implementation
of this approach. To improve the effectiveness of the methodology, statistical analyses have also been used to
evaluate teachers’ teaching activities and analyze students’ learning outcomes.

As a result, this research aims to assess how methodological changes in teacher training impact the quality
of education and provide suggestions for applying new approaches in the teaching process.

The results of this research are significant in terms of improving the teaching process of Mathematics
in Azerbaijan’s general education system. The information and recommendations obtained in the study can
provide practical benefits in several key areas:
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1. Professional development of teachers: the research findings can contribute to the more effective
design of professional development programs for Mathematics teachers. Recommendations are made for
organizing individual and collective training sessions, seminars, and working groups to enhance teacher
training and teaching skills.

2. Application of effective teaching methods: recommendations are provided for the use of modern
pedagogical approaches in mathematics lessons. In particular, the application of the differentiated approach,
the development of teaching strategies tailored to students’ individual needs, and the use of interactive methods
will contribute to improving the quality of teaching.

3. Improvement of student achievement: the research findings encourage the application of new
approaches to make the teaching of Mathematics easier and more effective. Specific methods and teaching
resources are proposed to increase students’ mathematical knowledge levels and enhance their problem-
solving skills.

4. Curriculum enhancement: recommendations are provided for updating the curriculum and integrating
modern teaching models based on international practices. This can contribute to raising education standards
and enhancing the global competitiveness of the Azerbaijani education system.

5. Integration of educational technologies: the research findings may encourage more effective use
of digital resources and innovative teaching technologies in mathematics education. Virtual laboratories,
interactive Mathematical platforms, and other technological solutions can help increase students’ interest in
the learning process.

These results will not only ensure more effective teaching of Mathematics in the general education system
but also assist in achieving higher outcomes for both teachers and students.

Conclusions. In modern times, new demands continue to be placed on teachers. Teachers must organize
their pedagogical activities based on modern educational standards and innovative approaches. To this end,
teachers must continually track and adopt new developments in curriculum updates, pedagogical theories,
the use of electronic resources, and other contemporary educational trends. The application of modern
pedagogical approaches is necessary to elevate the teacher’s professional training level and establish a more
effective teaching process.

The formation of teachers should occur in higher education institutions with a pedagogical focus, and
their preparation should fully comply with the demands of the education system’s modernization. Educational
reforms are dynamically ongoing, and the role of the teacher, as the leading force in the teaching process, is
rising. As a result, the demands for teachers’ professional qualities are increasing, and their approaches to
pedagogical activities should be enriched with more modern and innovative methods.

For this reason, effective use of modern pedagogical technologies that meet the demands of the present
time should be implemented in teacher training, and interactive methods and digital resources should be
widely used to improve the quality of the teaching process.
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BuknapaHHA matemMaTuKuU: CyYacHi nigxoam Ta metoam
Mapxiesa ®aTma

suknaday
HaxiyesaHcbko20 depxasHo20 yHigepcumemy, HaxideeaHb, AsepbalidxaH

Y cmammi demarnbHO aHani3yrombCs 8rpo8adKeHHS HOBUX HagYallbHUX rpoepam y uikonax AsepbatioxaHy
ocmaHHIMU pokamu, 3MiHU, Wo 8idbyrucs 8 npoueci pechopm, KrHoea posb ydYumernig y cucmemi oceimu
ma 3axodu, wo npoeodsimscs Ons nid8UWEeHHs1 pesynbmamie Hag4yaHHS. Ocobruea yeaza npudinsiemscs
NUMaHHAM BUKOHaHHS cmpameaiyHux uinel ma 3aslaHb, 8U3Ha4YeHUX Oepxxasor. Y cmammi demaribHO
MOSICHIOIOMBCS O0CA2HEHHSI ma mpyOHOW,, WO 8UHUKIIU 8HACTIOOK 8rposadeHHs1 HO8UX npoepam po38umKy
ocsimu. Kpim moeo, y cmammi po3ansidatombcsi IUMaHHs, rog’sisaHi 3 iHougidyansHUMU 8iOMIHHOCMSAMU YYHI8 y
0cobucmicHO opieHMo8aHOMY Hag4yaHHiI, ebeKmMUBHUM rf1aHy8aHHSIM Hag4yanbHO20 rpouecy, OiaeHoCMUYHUM
XapaKkmepoM OUiHI8aHHs1 ma lio2o 6e3riepepsHiCmIo, a makoX 8U3Ha4eHHsIM pi3HUUb ma mpyOHoWwie y pieHi
3aC80€EHHS y4Hi8 Yepes yel rpouec ouiHeaHHs. [iaecHocmu4He OUiHIO8aHHSI Hag4aHHs1 ma 6esnepepsHuli
MOHIMOpPUHe 3 ypaxyeaHHSIM acriekmis, w,o nompebytoms iHOuUgiIOyarbHO20 Midxody 8 oceimi, Mid8uUUEeHHS
byHKUiOHanbHOI poni e4umernig y Hag4albHOMY rPOUeci 8U3Ha4YeHi ik 8axuiuee numarHs. OCHOBHI MpUHYUNuU
cmammi ekriroYaromb nMiG20moeKy g4umernie y Hag4aribHOMY MPOUECi, npogheciliHul po38UMOK g4umernie ma
3acmocyeaHHs iHOugiOyarbHux ridxodie Ao yuHis. lNidkpecrieHo HeobXidHiCMb MPOECiliHo20 800CKOHAaNEHHS
eyumeriie Ha ecix emanax ocseimu 0551 nidsuweHHs1 sKkocmi HagdaHHs. Kpim moeo, yeaza npudinsgemscs
BU3HAYeHHK0 8aX/IUBUX HarpsiMie, siKi MOXymb Cpusimu po3sumky cucmemu oceimu. Cmammsi nidkpecsioe
gaxrugicmpb 5K Micuesoz2o, makK i MixxHapoOHo20 0oceidy 01 crmanoz2o po3sumky ocsimu. B pesynbmami
pOrb ydumenis y Hag4yasibHOMYy rpoyeci byna nocuneHa, skicme ocgimu nidguuwjeHa, i 3p0br1eHo BUCHOBOK, W0
3acmocyeaHHs pi3HuUx nidxodie dacme binbLW MO3UMUBHI pe3yrbmamu Hag4aHHs.

Knroyoesi cnoea: Mamemamuka, cmpameeaisi, iHmezpauisi, mid2omoska e4umerig, mexHoso2is, Memoouka,
sukiadaHHs MameMamuku.
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