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SYSTEM FOR TEACHING ALGEBRA USING ICT IN
HIGHER PEDAGOGICAL EDUCATION

Abstract. In the current stage of development of the education system of the
Republic of Azerbaijan, the application of ICT and innovative methods plays
a priority role. It is well known that, in order to compete in today’s global
market, one must not only know a foreign language but also be able to use
modern technologies in professional activities. Information technologies are
increasingly becoming a decisive factor in the socio-economic progress of
both nations and individuals. At the same time their implementation in
education depends on the preparation of qualified personnel in this field, the
trends in the development of the country’s ICT infrastructure and the
resolution of general issues. In the process of informatization of the
education system, the teacher occupies a central position. The success of
educational informatization largely depends on the level of the teacher’s
knowledge in the field of ICT and the extent to which they can apply these
skills in teaching. Addressing issues such as the study of e-learning and
educational management technologies, the development of electronic
textbooks, research into international standards in this area, the use,
evaluation and review of e-textbooks, the integration of ICT into educational
institutions, and the conduct of scientifically grounded research in this
direction is of great importance. As academician R. Aliguliyev noted, in
modern education, chalk, blackboard, paper, and pencil should be replaced
with modern computer tools; instructors should present their knowledge not
in the form of traditional lectures but as multimedia content. Global
experience shows that one of the main factors introducing new demands and
responsibilities to school teaching staff is the modern educational model
built upon the use of ICT. Consequently, enriching educators’ knowledge in
the field of modern technologies becomes increasingly urgent. Their
fundamental knowledge in their chosen specialty, along with training in
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pedagogy and psychology, is no longer sufficient. Today’s teachers are
expected to select and apply modern technologies that align with the
structure and goals of the subject they teach, consider the individual
characteristics of learners and foster their harmonious development. ICT
tools are among the means that can significantly simplify the teaching
process while making it more dynamic and flexible. Incorporating modern
technologies into the teaching model enables the organization of the
educational process on an individual basis, stimulating learners’ interest and
motivation. Lessons conducted with ICT are engaging and memorable,
enhancing learners’ cognitive activity. Using multimedia tools, automated
learning systems, modern application software and computer-based
teaching programs in subject instruction fosters learners’ intellectual
engagement. Children living in the rapidly changing information society must
learn to use modern technologies if they are to become highly qualified
specialists in the future. Modern technologies should therefore be an integral
part of the learning process, and their effective use in education is one of the
pressing issues of contemporary education. Changes in the modern
education system require pupils not to rely solely on past experience but to
draw conclusions from practical knowledge gained through their own
activities, and to build their learning process with an independent and
creative approach to each subject. Innovation, in the context of education and
science, implies the use of new forms, methods, and skills. The main
requirement of our time is to build the teaching process in educational
institutions using completely new, more dynamic, and innovative methods.
The scientific novelty of this article lies in the justification and validation of a
new methodological system for teaching algebra in higher pedagogical
education through the use of ICT tools. Its theoretical significance is in
strengthening students’ overall scientific potential and intellectual
development through algebra instruction, while taking into account the
development path of algebra as a science, and providing education in line
with the information society. The practical significance lies in identifying
opportunities for using ICT tools in the teaching of algebra, ensuring the
effective organization of the teaching process, eliminating inconsistencies
between secondary and higher mathematics curricula, and thereby forming
a systematic and consistent mathematical education. The proposed
methodology can be used by university students and teachers, as well as

young researchers, in their work.
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INTRODUCTION / BCTYII

Statement of the problem / IlocraHoBka mnpo6semMu. The
implementation of a student-centered curriculum in educational institutions, the
provision of knowledge aimed at acquiring practical skills in mathematics lessons,
as well as the use of ICT, require corresponding changes in the content of
mathematical subjects in higher education institutions. However, the current
situation is different: a high school student, educated under the aforementioned
conditions, receives instruction through traditional lectures and seminars at
universities, often without any use of ICT, which remains largely formal and does
not provide an understanding of where the given topic or subject can be applied.
However, higher education should equip students with knowledge, skills, and
competencies that are essential in human life, and prepare individuals for
practical activities and professional work. To organize the activities of higher
education institutions more effectively, attention should be given to the quality of
teaching, the professional development of faculty, and the use of new technologies
in the educational process.

The traditional education system, which has existed since the 19th century,
despite continuous development, has largely remained unchanged due to its
socio-cultural orientation, and its potential has been exhausted to date. Graduates
of higher education institutions face difficulties in making life choices. Education
lags behind the realities of life and innovation. The absence of a structured model
for innovative and creative activity in the training of future teachers is considered
one of the shortcomings of higher education pedagogy.

The teacher factor, their role in society, and their activities have always
been at the center of attention, and various studies have been conducted in this
area. However, the modern era, as in many other fields, requires a new approach
to the issues of teacher activity and training. “What should this approach be, and
how should today’s teacher differ from teachers of the past?” is one of the
questions that prompts reflection. New pedagogical technologies, innovative
teaching methods, and interactive learning have already become an integral part
of the educational process. Nevertheless, the primary factor must always remain
the teacher’s ability to teach, impart knowledge, provide guidance, and
demonstrate professionalism.
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The need for a radical transformation of the pedagogical education system
is considerable. This is also evidenced by socio-psychological studies aimed at
examining the training and adaptation of graduates and young teachers to the
educational process. As a result of surveys conducted in 2013, it was revealed that
69 % of graduates and about 72 % of young teachers were dissatisfied with the
education they received. Only 11 % of teachers with 2-3 years of experience
successfully integrated into teaching activities without difficulties [4]. If we view
the primary goals and objectives of future teachers not only as the transmission
of knowledge but also as the development of students, and therefore as the
mastery of developmental teaching technologies, we must remember that the
knowledge and skills of these teachers should already be formed in the
pedagogical universities currently in operation.

In research studies dedicated to the use of ICT in higher pedagogical
education and the improvement of mathematics teaching, these issues have been
examined from various perspectives. These studies have considered the
application of ICT in teaching mathematical disciplines in secondary and higher
education institutions, innovative teaching methods in lessons, as well as the
methodology of teaching different sections of the mathematics curriculum in
higher education - such as mathematical analysis, algebra, functional analysis,
analytical geometry, and others. However, at present, due to the factors
mentioned above, research on the use of ICT in teaching algebra is practically
absent. The teaching of algebra courses in higher education institutions still
largely reflects the level of the 1960s - 1970s. It should be noted that modern
students and youth think differently and hold perspectives unlike those of
previous generations.

Therefore, there is a pressing need for a new vision and a new
methodological approach to teaching this subject. The demand for the use of
computer programs in solving practical algebraic problems is growing. The use of
such programs in the process of teaching algebra has long been known in many
countries around the world. However, this problem remains unresolved in many
universities of our republic. Contradictions have arisen between the high
demands for training mathematics teachers and the traditional teaching of
algebra in higher education institutions. These contradictions include the
following:

e contradictions between the high demands of the information society and
the low level of ICT infrastructure in universities;

e contradictions between the lack of connection and compatibility between
the school mathematics curriculum and the university algebra curriculum, the
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dominance of practical problem-solving aligned with the school program in
schools, and the shortage of such problems in university algebra classes;

¢ the inconsistency of modern pedagogical technologies used in the global
education system for teaching algebra with the traditional methods of teaching
algebra in universities of our republic;

e the absence of software materials reflecting current trends in the
development of algebra, insufficient instructional hours for algebra, and problems
arising in the assimilation of the material.

To resolve these contradictions, it is necessary to organize the effective use
of ICT capabilities in teaching algebra and to create a student-centered learning
process based on modern educational technologies.

Analysis of (major) recent research and publications / Ananis
(oCHOBHMX) OCTaHHIX AocC/igKeHb 1 myo6Jtikanin. A review of the scientific and
methodological literature on the use of ICT in teaching algebra makes it clear that,
despite extensive research in this field worldwide, this topic has recently received
little attention in Azerbaijan. There are a considerable number of research studies
and methodological resources related to the use of ICT in algebra and its teaching
at universities within the mathematics curriculum. However, the extent to which
computer technologies should be employed in teaching algebra in higher
pedagogical education, and which computer programs are most targeted and
effective in Azerbaijan, remain insufficiently studied.

One such study is the dissertation by 1. Bayramov, “System of Work on the
Application of Information Technologies in the Teaching of Mathematics Courses
in Higher Technical Education Institutions” [3]. The study addresses the teaching
of topics in higher mathematics courses using the computer program
Mathematica. It substantiates the use of Mathematica as a new information
technology tool and examines its potential impact on the content and
methodology of teaching mathematics in technical universities.

A study conducted by Evrim Erbilgin and Burgak Boz focused on the
preparation of mathematics teachers in three countries - Finland, Singapore, and
Japan. The researchers note that the aim of the study was to compare the teacher
training policies of these countries with the corresponding policy in Turkey and
to evaluate positive factors [8]. Another Turkish researcher, Eraslan, considers it
impractical to apply these factors directly to Turkey and, as an alternative,
suggests that school and university administrations pay closer attention to
teacher activities [9]. Turkish researchers Ersoy and Erbas, Dede, Yalin, and
Argun have also identified numerous problems in the study of algebra, which is
regarded as one of the most difficult branches of mathematics [10]. Assessment
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systems developed by researchers from the USA, Turkey, Singapore, Finland,
Japan, and South Korea are presented in a comparative format. In 1995, Brian M.
and Thomas attempted to clarify these issues by analyzing numerous studies from
that period. Turkish scholars, Professor Gulsun Atanur Baskan and Ali Erkan
Baris, analyzed these studies and expressed their viewpoints [10]. Among
Azerbaijani scholars who have authored textbooks and methodological manuals
and conducted research on the teaching of algebra, notable figures include
R. Aliyev [1], Y. Bakhshalieva [2], I. Jabbbarov [4], and others.

The scientific and methodological literature addresses various issues
related to the use of ICT in the educational process, the formation of new teacher-
student relationships, the teaching of algebra in universities, and the application
of mathematical software packages. Although recent peer-reviewed studies do
not specifically examine the use of ICT in teaching algebra, they note the
effectiveness of mathematical software packages and the positive impact of ICT
on the learning process in general.

AIM AND TASKS / META TA 3ABAAHHA

The aim of this article is to study the features, possibilities, and methods of
using ICT in the process of teaching algebra to students of pedagogical specialties
in higher education institutions.

Based on the research objectives, the following tasks can be identified:

e Organize the teaching of algebra in higher pedagogical education in a
student-oriented manner and based on modern technologies.

e Strengthen the scientific potential and intellectual development of
students, providing them with education in line with the requirements of the
information society.

e Determine the possibilities of using ICT tools in teaching algebra,
effectively organize the educational process, eliminate the gap between
mathematics courses in secondary and higher education, and ensure the
systematic and consistent formation of mathematical education.

e Ensure compatibility between the teaching of algebra at the secondary
school and university levels.

¢ Differentiate the teaching of algebra from traditional methods and make
it student-oriented through the use of modern pedagogical technologies.

THEORETICAL FRAMEWORK / TEOPETUYHI OCHOBH

The process of informatization of the algebra course in higher pedagogical
education emerges as a necessary and natural requirement for the development
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of society. The criteria for educational technologies include conceptual integrity,
systematization, manageability, effectiveness, and reproducibility. The
connection between these criteria and the teaching of algebra must be
substantiated in the pedagogical context, in the specific educational process, and
adapted to the components of the content.

As for the role of ICT in the educational process, and particularly in teaching
algebra, it can be noted that it provides visual representation, fosters independent
student activity, develops logical and creative thinking, supports learning
motivation, and creates an interactive learning environment. Thus, when a
student works on a computer, they search according to their interests and
inclinations, solve problems, take part in discussions, and in some cases even
make discoveries. This is an important condition for student-centered education.

It is important to take into account both the positive and negative
psychological factors of using ICT in the educational process. Student-centered
education requires making education a sphere of self-affirmation. In this regard,
the use of ICT provides students with freedom of action and the conditions for
applying their knowledge. In the learning process, the teacher should provide
students with interesting, practically significant, and useful knowledge, and strive
to evoke positive emotions and interest through computer effects and created
mathematical models [2].

The integration of algebra and computer science is implemented through
the teaching of algebraic topics using computer programs. This makes it possible
to teach students how to work with software in computer science, reinforce
algebra topics, and accurately solve problems of various types. Organizing the
teaching of algebra with the use of ICT requires addressing strategic, tactical, and
situational tasks within the teacher’s competencies as a member of society, as an
individual, and as a professional.

It is considered appropriate to describe the methodological system of
teaching algebra, taking into account its content and ICT support in higher
pedagogical institutions, as follows (Figure).

The ICT component introduced into the methodological system should be
considered in connection with all other components. Thus, when using ICT, it is
necessary to organize lessons that are effective, useful, and engaging for the
audience, taking into account the objectives, teaching methods, content, and so
on. In this system, which is common to all studied subjects, the unique
characteristics of each subject cannot be ignored. The development of algebra as
a science, consideration of trends in teaching methodology, the evolution of
modern algebra and the challenges arising within it, ways to overcome these
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challenges, and, finally, the integration of algebra with all mathematical and non-
mathematical sciences - these factors must be specifically taken into account in
the methodological system.

A review of practical issues, concepts, and proposals
related to life

v

Purpose -

More effective learning through the use of ICT tools

Elements of Linear Algebra: matrix, system of linear
equations, linear inequalities, vector space, polynomials

i|> Content
Elements of Abstract Algebra: group, ring, square,
inversion. morphism
- 'Il\f[et}}llodlan.d ICT, Fishbone, Agile, interactive methods -
echnologies brainstorming, problem-based situation, clustering

> Teaching aids Textbooks, study guides, ICT tools

Lectures, seminars, laboratory work, additional classes,
exams, consultations, scientific conferences, etc.

Forms of Learning
Organization

Formation of a System of Knowledge and Skills in
Algebra

A

v

By Stages of Learning: Reproductive, Productive, and
Creative
7}

» Learning Outcomes

_Juu b

Assessment - Evaluation - Correction

Fig. Methodological System for Teaching Algebra

In this system, which is common to all studied subjects, the unique
characteristics of each subject cannot be ignored. The development of algebra as
a science, consideration of trends in teaching methodology, the evolution of
modern algebra and the challenges arising within it, ways to overcome these
challenges, and, finally, the integration of algebra with all mathematical and non-
mathematical sciences - these factors must be specifically taken into account in
the methodological system.
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The main and foundational structural element in teaching algebra must be
clearly defined so that the other elements of the system can be appropriately
aligned with it. Based on research findings and the characteristics of modern
algebra’s development, it can be stated that the goal of algebra is to teach the
effective solution of practical problems closely related to real-life contexts and
activities, using ICT.

To achieve this goal, it is essential to cultivate the following factors, which
positively influence students’ intellectual development:

e The ability to reason freely, analyze, abstract, compare, generalize,
conduct mathematical experiments, and identify patterns;

e Mastery of precise and concrete understanding of concepts, theorems,
and proofs;

e Interest in algebra, fostered through historical examples and engaging
problem-solving;

¢ Independent and creative engagement in solving non-standard problems,
among other skills.

The proper choice of teaching methods plays a crucial role in the instruction
of algebra. In the previous chapter, various types of new teaching technologies
and their characteristics were reviewed and analyzed. It should be noted that the
use of ICT is appropriate across all modern teaching technologies.

The third important element of the methodological system is the content of
algebra instruction. Since this content should be aimed, on the one hand, at the
logical continuation of mathematics education from secondary school and, on the
other hand, at enhancing the professional training of future mathematics
teachers, it should be understood as a system in which knowledge, skills, and
abilities form a pedagogical unity [9].

Knowledge is an important component that integrates algebraic, logical,
methodological, historical, general scientific, interdisciplinary, and
intradisciplinary connections. In the process of studying algebra, knowledge is
characterized by depth and completeness, meaningfulness, systematization,
concreteness, and generality. This, in turn, depends, first, on the methodological
approach and its reflection in curricula, textbooks, and study guides; second, on
the pedagogical skill of the teacher and the ability to use educational technologies;
and third, on the personal qualities of the students - their abilities, interest in the
subject, and goals [5].

In pedagogical literature, the main components of higher education
instruction are most often identified as the system of knowledge, the system of
skills and abilities, and the system of attitudes (interests, needs, motives, etc.). The
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acquisition of knowledge can be carried out through reproductive, productive,
and creative methods [3].

The organization of the educational process in higher education institutions
is a complex task that should include the development of students’ cognitive
activity and the integration of all factors necessary for training highly qualified
specialists. The educational process must be structured in such a way that, in
addition to meeting the moral and intellectual needs of students engaged in
learning activities, it also provides them with a comfortable and optimal working
environment. This process can be organized in various forms. The main forms of
learning organization currently used in higher education institutions are:

1. Lecture;

Laboratory, seminar, and practical classes;

Teaching practice;

Internship;

Completion of coursework (independent) assignments;
Completion of final or diploma projects;

Consultation hours;

Colloquia;

Organization of students’ independent work.

The methodological training of a future teacher depends on three closely
interconnected components: the content of instruction, the teaching process
itself, and the students’ learning activities. The content of instruction is
determined at three levels: the assimilation of general theoretical material, the
specific subject matter (algebra), and the instructional material [5]. The
instructional material is primarily reflected in study guides and textbooks. The
teacher’s task is to guide students toward scientifically grounded theoretical
knowledge, rich in scientific content, which enables them to expand their
information base based on the instructional material.

Considering the specifics of teaching algebra in pedagogical universities, the
following tasks can be highlighted:

1. Scientific and Philosophical Tasks:

e Investigate changes in the paradigms of subject activity in the context of
the transition to an information society;

e Explore directions for reforming the education system in the context of a
competency-based approach and the application of information and
communication technologies (ICT).

OO W
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2. Theoretical Tasks:

e Conduct a pedagogical analysis of the role and place of computer
technologies in accordance with the current level of educational development;

¢ [dentify directions for developing the content of a mathematics teacher’s
activities in the context of rational digital use of ICT;

¢ (larify the content of professional competence for mathematics teachers
in the context of educational informatization;

e Formulate a model of the methodological activity system, including
subject-specific and methodological training for future mathematics teachers.

3. Methodological Tasks:

e Develop educational content, a system of assignments, and teaching
methods based on the tools of an interactive educational portal, applied within
the methodological system for developing mathematical activities using a digital
ICT approach and the block-modular technology methodology;

e Organize the use of, and publish, instructional-methodological complexes
on computer science and mathematics, as well as methodological and
technological training for mathematics teachers, for implementation in
pedagogical universities.

Seminar classes primarily address three objectives: educational,
developmental, and assessment-related. The conduct of seminar sessions is of
great importance. First and foremost, these sessions help students develop self-
confidence, cultivate a sense of responsibility, and enhance their independent
activity, thinking, as well as research and creative skills. The role of seminar
classes in the educational process is significant. In addition to acquiring
specialized skills and abilities, students’ knowledge is assessed during these
sessions, which serves as a motivating factor in their learning activities. Thus,
creating motivation is crucial for achieving high results; without it, it is very
difficult to spark interest in the lesson or subject and to guide students toward
scientific inquiry. For this reason, the proper organization and conduct of seminar
classes is an important aspect of the professional training of future mathematics
teachers, fostering their scientific activity and shaping their way of thinking.

A seminar is a form of instruction in higher education where theory is
applied in practice. These are educational sessions that should be organized in
such a way that students can maximally assimilate and retain the knowledge
acquired. The term “seminar” comes from the Latin word seminarium, meaning a
source from which something is developed or prepared. The purpose of seminars
is to systematize, deepen, and consolidate the theoretical knowledge acquired by
students, as well as to cultivate their skills in independent research and
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methodological inquiry [7].

In the modern period, the methodology for conducting practical classes
occupies an important place in the training of future mathematics teachers. It is
during these sessions that the level of students’ knowledge and the extent of their
mastery of the instructional material can be assessed. The primary goal of such
classes is not limited to systematizing, deepening, and consolidating theoretical
knowledge. At the same time, they involve the development of intellectual activity
and research skills, which are essential for a mathematics teacher.

During seminar sessions, the following issues are addressed [7]:

1. The student, when presenting, demonstrates the degree of mastery of the
topic and their attitude toward it. This creates two-way communication, where
both the student’s understanding of the topic and their own questions and ideas
are discussed.

2. The student, as a listener, attentively follows the speaker and assimilates
the material they need.

Various teaching methods can be used in seminar classes [7]:

e Oral methods - discussion, commentary, essay, report, presentation, etc.

e Visual methods - illustration, demonstration, slideshow, etc.

e Written methods - glossary, crossword, block diagrams, construction of
tables and algorithms, adaptive testing methods, etc.

For example, when teaching group theory, one of the fundamental topics in
algebra, seminar sessions can involve the use of tables, algorithm construction, as
well as student-prepared reports, presentations, and test assignments on the
topic. Typically, each of these tasks is created using ICT in the form of
presentations. The teacher’s task is to identify and apply the appropriate
combination of these methods, thereby ensuring a more effective conduct of
seminar sessions.

An important stage of seminar sessions is the assessment of knowledge.
Evaluation criteria should be defined for each session (and possibly for each
section). These criteria should include the following requirements:

1. Objectivity - ensuring an accurate assessment of knowledge;

2. Completeness - taking into account the student’s level of understanding
of the topic, as well as the development of their scientific worldview on the
subject;

3. Systematicity - understanding the facts on which the topic is based;

4. Variety - employing different methods of assessment [6].

Automated computer-based assessment during seminar sessions
conducted using testing methods creates conditions for ensuring objectivity. At
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present, the above-mentioned forms of learning organization are preferred in
higher education institutions in Azerbaijan. However, it should be noted that,
considering modern trends in the use of ICT in teaching algebra, there may be a
need to combine these forms. In the case of teaching computer algebra, it is more
appropriate to conduct both lectures and seminar sessions in modern
laboratories equipped with ICT.

Throughout a person’s life, three main types of thinking are formed:
practical-visual, visual-imaginative, and visual-theoretical. However, this does not
mean that the previous type of thinking disappears with the emergence of a new
type [2].

During the learning process, abstract-theoretical, practical-visual, and
visual-imaginative thinking are developed, all of which are closely interconnected
and influence one another. These types of thinking cannot exist independently.
However, it should be noted that the principle of visuality applied in education
has since evolved and been adapted to the requirements of the modern era. While
in the past visuality was associated with pictures, tables, diagrams, and figures
that students drew by hand - that is, objects they could physically interact with -
today it has been replaced by two- and three-dimensional forms displayed on
computer screens or monitors. It is impossible to draw three mutually
perpendicular lines in physical space, but demonstrating them on a computer
screen, interactive whiteboards, or displaying spatial figures using 3D programs
(e.g., 3D Studio Max, Python, 3D Illustrator) helps students form clearer concepts
and develop visual-imaginative thinking.

Today, the combination of lectures and seminars reflects the integration of
algebra instruction in higher education into the global education system. The fact
that these sessions are conducted within the framework of a three-way dialogue-
“teacher-student-computer” - with the addition of an ICT component can be
regarded as a success of the modern education system. The use of ICT tools in
teaching algebra is situational, aimed at achieving effective results in teaching
specific topics, ensuring objective assessment, and organizing students’ work
efficiently. However, the rapid development of the information society,
permeating the field of education, not only changes the content of academic
subjects but also leads to their implementation in a new format as entirely new
subjects. In recent years, computer algebra has been taught in many higher
education institutions worldwide. Therefore, it is important to pay attention to
the methodological aspects of teaching this subject in research. Based on a review
of the literature on computer algebra, it can be concluded that basic algebraic
concepts are introduced from the very first lessons. Only after these concepts are
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mastered can they be effectively taught using mathematical software packages.

RESEARCH METHODS / METOAU JOC/IAKEHHA

The following research methods were used in the study: theoretical analysis
and composition; pedagogical observation; pedagogical interviews; document
analysis; mathematical and statistical methods; and pedagogical experimentation.

RESEARCH RESULTS / PE3YJIbTATH AOCIIAKEHHA

As a result of the study, we concluded that in higher pedagogical education,
the approach to teaching algebra should focus on depth rather than breadth. In
other words, concepts should be mastered more thoroughly and in greater detail,
proper motivation should be created for clearer understanding, and interactive
teaching methods should be used. The methodological system for algebra should
include objectives, methods, content, organizational forms, and teaching aids, as
well as an ICT component. This approach allows algebra instruction to be
organized more effectively, in accordance with students’ interests and
inclinations. The study presented a structural model of the methodological
system for teaching algebra, including the ICT component.

The principles for using ICT in teaching algebra in higher pedagogical
education should be clarified. Taking into account the content of algebra, the
author has added the principles of generalization, integrativity, humanization,
continuity, and practicality.

The teaching of algebra in universities still relies primarily on theoretical
material. However, since its inception, algebra has developed as a science closely
connected with real life and practical applications. This has led to a discrepancy
between the level of development of the science itself and its teaching in higher
education. This issue calls for a new approach to teaching algebra at the university
level, a revised methodological framework, and updates to curricula and
textbooks.

The effective use of ICT and mathematical software packages in teaching
algebra in higher pedagogical institutions will lead to positive outcomes in course
instruction. Such packages include GeoGebra, Mathcad, MatLab, Mathematica, and
others. The use of these mathematical packages allows students to master only
the essential algebraic knowledge while solving other problems with the help of
the software. The research article highlighted that using mathematical software
packages on computers facilitates the work of both teachers and students,
enabling faster and more efficient mastery of the instructional material.
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CONCLUSIONS / BUCHOBKH

e The study also led to the following conclusion: in teaching algebra at
higher pedagogical institutions, the focus should be on depth rather than breadth.
In other words, to master concepts in greater detail and achieve a clearer
understanding, it is necessary to create proper motivation and employ interactive
teaching methods.

e In algebra lectures and seminars, the theoretical part - definitions of
concepts, theorems, propositions - is usually taught, supported by practical
exercises. However, students may not yet understand the significance of this
knowledge for their future activities or where it will be applied. The study
proposes using a new methodology in this area. Thus, by working through
practical problems on the topics covered, considering real-life situations, and
intuitively grasping the concepts, students can independently master the
theoretical material.

Prospects for further research in this direction / IlepcnekTuBu
NMOAAJIbIIUX AOC/iAXKeHb Y IIbOMYy HanpsMi. Due to the limited number of class
hours allocated to algebra, it is necessary to organize additional consultations and
various forms of activities on this subject, as well as to involve students in
scientific conferences. This will help future mathematics teachers acquire not
only mathematical knowledge but also a broader and more objective
understanding of other subjects, thereby enhancing their professional skills. It
would be advisable for algebra to be taught not over two semesters, but over three
to four semesters, as Linear Algebra and Abstract Algebra. We also consider it
necessary to conduct joint lectures and seminars on subjects such as “Algebra +
Geometry,” “Algebra + Physics,” and “Algebra + Computer Technologies,” which
are successfully applied in modern educational practices.
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AHoTania. Ha cyyacHoMy eTami pO3BUTKY CHUCTEMU  OCBITH
Azepb6aiimkadHcbkoi Pecny6usiiku 3actocyBaHHs IKT Ta iHHOBalidHUX
MeTO/IiB Bi/lirpa€ NpiopuTeTHY poJib. 3arajJbHOBIAOMO, 1[0 /ISl TOTO, L[00
KOHKYpPYBaTH Ha Cy4aCHOMY CBITOBOMY PUHKY, HEOOXiZJHO He JIvIlle 3HATH
iHO3eMHY MOBY, a U BMITH BHUKOPHUCTOBYBaTH Cy4acHi TeXHOJIOTIl y
npodeciiiHin AisabHOCTI. IHGopMaliiiHi TexHOJIOTII ie/1ai O6iJibllie CTalOTh
BUpilIaJIbHUM (PAaKTOPOM COIia/IbHO-€eKOHOMIYHOT0 POTpecy siK HapOZiB,
TaK i oKpeMHUX 0ci6. BogHovyac iX BNpoBa/)KeHHS B OCBITY 3aJIeXKUTb BiJ
NiZATOTOBKU KBaJlipiKOBAaHUX KaJIpiB y ikl rajysi, TeHJAeHIill pO3BUTKY
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IKT-iHppacTpyKTypH KpaiHU Ta BUpPillleHHS 3arajJibHUX MATaHb. Y MpolLeci
iHbopmaTu3alii CUCTEMMU OCBITU BUYUTEJb 3aliMa€ IeHTpPaJIbHE Miclle.
Ycnix ocBiTHBOI iHQopMaTH3alil 3HAYHOIO Mipol0 3aJIEXKUTh BiJ, PiBHSA
3HaHb BYUTesd B rany3i IKT Ta Toro, Akor Mipolo BiH M0O»e 3aCTOCOBYBAaTH
i HAaBUYKU Yy HaBYaHHI. BupilleHHd TaKuUX IUTaHb, AK BHWBYEHHA
TEXHOJIOTIM eJIeKTPOHHOI'0O HaBYaHHSA Ta YNpaBJiHHA OCBITOO, po3pobOKa
eJIEKTPOHHUX MiIPYYHUKIB, OCTI/PKEHHSA MI>KHAPOJHUX CTaHAAPTIB y LiK
rajaysi, BHWKOPWUCTaHH{, OLIHKA Ta peleH3yBaHHA eJIEKTPOHHUX
nizpy4yHukis, iHTerpauia IKT B ocBiTHI 3ak/jaZy, NpoBeJeHHA HAyKOBO
OOGI'PYHTOBAHUX JIOCAiKeHb Y 1IbOMY HalpsiMy Ma€ BeJIMKe 3HaYeHHs. Ak
3a3HayaB akazeMik P. AusiryJiieB, y cydacHid OCBITi Kpeia, AOLIKa, Halmip
Ta OJliBelb MOBUHHI OyTHM 3aMiHeHi Cy4YaCHUMHU KOMII'KOTEPHUMHU
3acob6aMu; BUKJIaJadyi NOBUHHI MpPeACTaBJAATH CBOI 3HAHHS He y dopMi
TPaJULIIMHUX JIEKLiH, a IK MYJbTUMeJiMHUN KOHTEHT. CBITOBUHU JOCBiJ
MOKa3ye, 110 OJHUM i3 rOJIOBHUX (PAKTOPIB, 1110 BUCYBAIOTh HOBi BUMOT'U Ta
BIANOBIAAJIbHICTh A0 WIKIJIbBHUX NeJaroriyHuX KOJIEKTUBIB, € Cy4yacHa
OCBITHI MoOJeJb, NO00yZ0BaHAa Ha BUKOPUCTAHHI iHpopMaliiiHO-
KOMYHIKaLliMHUX TeXHOJIOTiH. BignoBigHO, 36arayeHHs1 3HaHb Me1aroriB y
raaysi CyyacHMX TeXHOJIOTiIH cTae Jejaki aKTyaJbHIIMM. IXHiX
dyHIaMeHTa/IbHUX 3HAaHb 3 00paHOI CleliaJbHOCTI, @ TAKOX MiZIFTOTOBKU B
rajysl Ieaaroriku Ta TIICUXOJIOTil, BXe HeAOCTaTHbO. Bix cy4yacHUx
BUUTEJIIB OUIKYETbCS BUOIp Ta 3aCTOCYBaHHSl Cy4YaCHUX TEXHOJIOTIH, fKi
BiZINOBIAAIOTh CTPYKTYpi Ta LiJsM NpeAMeTa, SKUM BOHM BHKJIAJIAIOTh,
BpPaXOBYKOTb iHJMBiJlyaJibHi OCOOJIMBOCTI Y4YHIB Ta CHPUSIOTH IXHbOMY
rapMoHiiHOMy po3BUTKY. IKT-iHcTpymMeHTHM € oaHUMU 3 3acobiB, fKi
MOXYTb 3HAYHO CIPOCTUTH HaBYaJIbHUU NpPOLEC, 3pOOMBILU HOTO Oi/bII
JIMHAMIYHUM Ta THYYKUM. BripoBa/»KeHHs Cy4YaCHUX TEXHOJIOTIN y MOJieJb
HaBYaHHA  [JI03BOJIIE  OpraHisyBaTWM  HaBYaJIbHUKM  MpoLec  Ha
IHAMBIAyaJIbHIM OCHOBI, CTUMYJIIOIOYM IHTEpeC Ta MOTHBAIil0 YYHIB.
Ypoxky, mo npoBoaAaTbcad 3 BUKopUcTaHHAM [KT, € 3axomsvBuMH Ta
TaKUMH, 1[0 3alaM'SATOBYKTbCS, MOKpAIyIOYUd Mi3HAaBaJIbHy aKTUBHICTh
Y4YHIiB. BUKOpHUCTaHHSA MyJIbTUMEIMHUX iHCTPYMEHTIB, aBTOMAaTHU30BaHHUX
HaBYaJIbHUX  CUCTEM, Cy4aCHOI'0  MNPUKJIALHOTO IPOrpaMHOro
3a0e3MeyeHHs] Ta KOMI'IOTEPHUX HaBYaJbHUX MpPOrpaM y MpeaMETHOMY
HaBYaHHI CIIPUAE iIHTeJIEKTYyaJlbHIN 3a/1y4eHOCTi y4HiB. [liTH, AKi }KUBYTb y
IIBUJAKO3MIHHOMY iHGOpMaLiiHOMY CyCHiJIbCTBi, MOBUHHI HaBYUTHCA
BUKOPHUCTOBYBAaTHU Cy4YaCHi TeXHOJIOTI, fAKILO0O BOHU XOYyThb CTaTH
BUCOKOKBaJIiQpiKOBaHMMM cHelliajicTaMd B MallOyTHboMy. TOMy cy4acHi
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TEXHOJIOTil MOBUHHI OYTH HEBiJ]' EMHOI YaCTUHO HAaBYaJIbHOTO MPOLECY,
a ix epeKTUBHEe BUKOPUCTAHHSA B OCBITI € OJHUM i3 aKTyaJIbHUX MUTAHb
Cy4acCHOI OCBITH. 3MiHU B Cy4aCHi¥ CUCTEMI OCBITU BUMAraroTh BiJl y4HiB He
NOKJIQJaTUCs BUKJKWYHO HAa MHUHYJIUH [JOCBiJl, a pOOMTH BHUCHOBKHU 3
NPaKTUYHUX 3HaHb, OTPUMAHUX 3aBJASAKY BJIACHIHU AiSJIBHOCTI, Ta OylyBaTH
CBiM HaBYaJIbHUM MpoOLEC i3 CaMOCTIKHMM Ta TBOPYUM MiAXOJOM [0
KOKHOro nmnpeaMeTta. [HHoBauil B KOHTEKCTI OCBITM Ta HayKu
nepefbayal0Tb BUKOPUCTAaHHA HOBUX (OpPM, MeTOJIB Ta HAaBUYOK.
['0J1I0BHOI0O BUMOTOI HALIOr0 4acy € MobOyJoBa HAaBYaJbHOTO MpPOLECY B
HaBYaJIbHUX 3aKJaZaX 3 BUKOPUCTAHHSAM abOCOJIIOTHO HOBHX, Oi/bIl
JAMHaMIYHUX Ta IHHOBaULiMHUX MeToJiB. HaykoBa HOBH3Ha L€l CTATTi
NOJISITa€E B OOI'PYHTYBAHHI Ta BaJsijallii HOBOi MeTO/A0JI0TiYHOI CUCTEMU
BUKJQJAHHA aJredbpu y BHINIA MeJaroriyHid oOcCBIiTI  IIJISIXOM
BUKOpHUCTaHH#A 3aco6iB IKT. [i TeopeTryHe 3HaUYeHHSA MOJIATAE Y 3MiLHEHH]
3araJIbHOro HAyKOBOI'0 IIOTEHIia/ly Ta IHTEJIEKTYaJIbHOTO PO3BUTKY
CTY/IEHTIB Yepe3 HaBYaHHS arebdpi, BpaxoBYHOYH IJISAX PO3BUTKY a/iredopu
sIK HayKU Ta 3abe3neuyyouu OCBITY BiZIOBiIHO 10 BUMOT iHpOpMaLiiHOTO
cycnisibcTBa. [[pakTU4YHe 3HaUeHHd IOJIATA€ Y BU3SHAYEHHI MOXKJIMBOCTEH
BUKOpUcTaHHs 3aco6iB IKT y Buk/aagaHHi anrebpu, 3abe3nedyeHHi
epeKTHUBHOI oprasisariil HaB4YaJIbHOT'O nporLecy, YCYHEHHI
HEBIJMOBIAHOCTEN MiK HaBYaJIbHHUMHM IPOrpaMaMy CepeaHbol Ta BULIOI
MaTeMaTUKH, i TUM caMUM (OpPMyBaHHI CHCTEMHOI Ta MOCJiLOBHOI
MaTeEMAaTHUYHOI OCBITU. 3anpoNOHOBaHA METOJOJIOTII MOoXe OyTHU
BUKOpPHCTaHa CTYAEHTAaMU Ta BHUKJIAJa4yaMU YHIBEPCUTETIB, a TaKOX
MOJIOAWMU NOCTiTHUKAMH Y CBOIM pOOOTi.

Kiiro4oBi ci1oBa: ocBiTHiN nponec; BuUkopuctanHs IKT-3aco6iB; anreopa;
PO3BUTOK; Cy4YaCHa CUCTEMA OCBITH; CUCTEMAaTHUYHICTh Ta MOCJI1JOBHICTb.
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R. B. Aliyev, Course of linear algebra and mathematical analysis. Baku,
Azerbaijan : ASPU, 2019. (in Azerbaijani).

Y. R. Bakhshaliev Course of algebra and number theory. Baku, Azerbaijan :
Nurlan, 2008. (in Azerbaijani).

I. Yu. Bayramov, System of work on the application of information
technologies in teaching mathematics in higher technical educational
institutions: author's abstract. diss. doctor of philosophy. Baku, 2013. (in
Azerbaijani).
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