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Abstract 
Relevance. The educational system of the Republic of Kazakhstan is gradually being updated based on international 
requirements. Changes have also affected the methodology of profile teaching of the subject “Algebra and Beginnings of 
Analysis” as an important element of training of high school students. 
 
Purpose. The purpose of this study is to reveal the features of profile teaching of the subject “Algebra and Beginnings of 
Analysis” in the conditions of updating the content of education. 
 
Methodology. To achieve the goal, the methods of analysis and synthesis, comparison, generalization, as well as the 
author’s questionnaires were used. 
 
Results. The study revealed the features of the new educational paradigm of the Republic of Kazakhstan, described the 
essence of updating the content of education and identified changes in the methodology of teaching mathematical 
disciplines. The role of profile teaching of the subject “Algebra and Beginnings of Analysis” for high school students was 
determined. To determine the actual problems in the methodology of teaching the subject “Algebra and Beginnings of 
Analysis”, a study was conducted among 129 students of profile senior classes of secondary general education schools of 
the Republic of Kazakhstan. The results of the study demonstrated that students receive the necessary knowledge in the 
process of studying the subject “Algebra and Beginnings of Analysis” according to the updated methodology, but there 
is a lack of innovative technologies in the learning process and feedback from teachers. The methods of improving the 
methodology of profile education in the subject “Algebra and Beginnings of Analysis” were suggested, including 
additional work with teachers and improvement of their innovative competences, gamification of the educational process 
and providing students with opportunities to apply their knowledge in practice. 
 
Conclusions. The results of this study can be used by the management of secondary general education schools of the 
Republic of Kazakhstan, as well as by teachers of mathematical disciplines to improve the educational process and better 
training of students of profile high schools. 
 
Keywords: exact sciences; specialized teaching; content updating; mathematical literacy; secondary education; 
educational program. 
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Introduction 
The national project “Quality Education “Educated 
Nation” approved by the Government of the Republic of 
Kazakhstan is aimed at improving the efficiency of the 
educational process, reducing the gap in the quality of 
education between urban and rural schools, and creating an 
educational environment in secondary schools that will be 
effective and safe for students [1]. To realize these goals, 
the content of education in the Republic of Kazakhstan is 
being renewed at all levels. Time after the beginning of the 
process of changes in the educational system of the 
Republic of Kazakhstan, there is a need to study the 
advantages and disadvantages of new approaches and, in 
particular, approaches to profile teaching of the subject 
“Algebra and Beginnings of Analysis”. Thus, A. 
Yessikyzy et al. [2], studying the formation of logical 
thinking in the teaching of mathematical disciplines, note 
that their in-depth study effectively forms pre-professional 
skills, develops students comprehensively and allows 
comprehensive study of the subject using all available 
methods. The researchers also believe that updating the 
content of education is important and necessary for the 
upbringing of the future generation. 

In their work, A. Kagazbaeva and G. Rakhimova [3] 
revealed the state of geometry education in secondary 
schools in the Republic of Kazakhstan and noted that the 
content of mathematics education in the Republic should 
be aimed at the comprehensive development of students, 
as well as the acquisition of knowledge that will positively 
affect their intellect and can be used not only within the 
educational process, but also outside it. The researchers 
analysed the results of the international programmes 
Trends in International Mathematics and Science Study 
(TIMSS) and Programme for International Student 
Assessment (PISA) and came to the conclusion that 
students of the Republic of Kazakhstan have a sufficient 
level of knowledge, but do not know how to apply it in 
practice. N. Stanogina [4], studying approaches to the 
development of mathematical literacy in schoolchildren, 
also notes that a mathematically literate student is able to 
apply the acquired knowledge outside the educational 
institution.  

Studying methodological approaches to the creation of 
textbooks on mathematical disciplines in the conditions of 
updating the content of education, L. Zhadrayeva and M. 
Iskakova [5] came to the conclusion that the modern 
educational process in the Republic of Kazakhstan should 
include the development of moral values in students, 
preservation of equal opportunities for each student, 
qualitative implementation of profile education, as well as 
increasing the priority of mathematical disciplines. In his 
work, S. Satbaev [6] has conducted a survey among 
teachers to reveal teachers’ approaches to teaching 
mathematics in secondary schools, the results of which 
demonstrated that teachers lack resources to effectively 
teach mathematics. Also, according to teachers, students 
themselves are not attuned to the use of new approaches in 
the educational process; however, no research has been 
conducted among students. 

Speaking about the peculiarities of profile teaching of 
mathematical disciplines, G. Abdikerova and M. Sadyrova 
[7], A. Raditya and N. Saputra [8], studying the 

professional preferences of high school students in the 
Republic of Kazakhstan, concluded that profile education, 
which is introduced in upper secondary schools, is 
important for students’ choice of profession and can affect 
the economic development of the country in the future. 
This system of education organization is able to prepare 
personnel oriented to effective professional activity.  

Thus, according to experts, the renewal of the content 
of mathematics education is effective and is able to 
comprehensively develop students of profile classes, 
preparing them for pre-professional activity. Scientists also 
note that profile education is important not only for the 
development of students’ personality, but also for the 
future development of the country, which makes it 
necessary to study the methodology of profile education. 
In the conditions of updated content, students have a high 
level of knowledge, but according to the results of 
international programmes TIMSS and PISA – are not able 
to apply them in practice. There is also a lack of resources 
for teachers to effectively conduct classes. The results of 
the analysed studies showed that teachers do not observe 
students’ readiness for the new teaching methodology, but 
there was no research among students to confirm this 
assumption. 

On this basis, the aim of the present study is to identify 
current problems in the methodology of profile teaching of 
the subject “Algebra and Beginnings of Analysis” in the 
conditions of updated content. The objectives of the study 
are to provide effective methods of solving the found 
problems and to reveal approaches to teaching 
mathematical disciplines in the conditions of updated 
content. 

 
Materials and Methods 
This study used the methods of analysis and synthesis, 
method of comparison, method of generalization, as well 
as the author’s questionnaires aimed at identifying possible 
problems in the methodology of profile teaching of the 
subject “Algebra and Beginnings of Analysis” in the 
conditions of updated educational content. 

The method of analysis was used to describe the new 
educational paradigm of the Republic of Kazakhstan, as 
well as to describe the changes that occurred in teaching 
the subject “Algebra and Beginnings of Analysis” in the 
conditions of updated educational content. The method of 
comparison helped to find differences between the 
methodology of teaching mathematical disciplines before 
the renewal of the content of education and after. This 
method was also used to determine the difference between 
theoretical knowledge and practical skills of students of 
profile senior classes in the subject “Algebra and 
Beginnings of Analysis”. 

The method of generalization was used to identify 
general trends in the research results and summarize them. 
The method of synthesis was used to conclude the 
conclusions of the study and also helped in compiling 
effective methods to improve the methodology of teaching 
the subject “Algebra and Beginnings of Analysis” in the 
conditions of updated content. 

In order to achieve the purpose of this work, a study 
was conducted among 129 students of secondary general 
education schools of the Republic of Kazakhstan. All 
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students are students of profile classes of high school and 
study the subject “Algebra and Beginnings of Analysis”. 
Among the respondents, 68 pupils of 10th grade, 61 pupils 
of 11th grade. The age of the study participants is 16-17 
years old. Among the research participants, 75 female and 
54 male students.  

The author’s questionnaire was used to obtain 
information about the updated teaching methodology, the 
quality of the educational process and the effectiveness of 
teaching the subject “Algebra and Beginnings of Analysis” 
(Table 1). 

Table 1. Author’s questionnaire to determine the quality of teaching methods in the subject “Algebra and Beginnings of 
Analysis” among students 

No. Question Yes No 
1 Do you highly rate the quality of teaching mathematics in your educational institution?   

2 Are you satisfied with the teaching methodology for the subject “Algebra and Beginnings of 
Analysis”?   

3 Are modern methods and technologies used in teaching the subject “Algebra and Beginnings of 
Analysis”?   

4 Are you satisfied with the level of your theoretical knowledge?   
5 Are you satisfied with the level of your practical skills?   
6 Is it possible to use the acquired knowledge in practice?   
7 Do you think the system for assessing your knowledge and skills is fair?   

8 Are you satisfied with the interaction with the teacher of the discipline “Algebra and Beginnings 
of Analysis”?   

9 Does the level of complexity of theoretical information correspond to your capabilities?   
10 Does the difficulty level of practical tasks correspond to your capabilities?   

11 Do you NOT feel overwhelmed while studying the subject “Algebra and Beginnings of 
Analysis”?   

12 Do you have access to modern technologies and resources for independent study of the subject 
“Algebra and Beginnings of Analysis”?   

13 Do you feel that studying the subject “Algebra and Beginnings of Analysis” has an impact on 
improving your cognitive sphere?   

14 Do you feel that studying the subject “Algebra and Beginnings of Analysis” influences your pre-
professional preparation?   

15 Does the process of studying the subject “Algebra and Beginnings of Analysis” affect your overall 
satisfaction with the educational process?   

Source: compiled by the authors. 

The number of positive answers demonstrated the 
attitude of senior school pupils to the improved teaching 
methodology and to the updated educational content in 
general, and showed the efficiency of the educational 
process within its framework (where the more positive 

answers – the higher the assessment of the educational 
process quality). To determine the level of pupils’ 
knowledge and practical skills in the conditions of updated 
content, pupils of 10th and 11th grades were offered 
additional questionnaires (Tables 2 and 3). 

Table 2. Questionnaire to determine the level of knowledge and skills of 10th grade students 

No. Contents of the academic subject “Algebra and Beginnings of 
analysis” (natural science profile) 

Theoretical 
knowledge 

Practical 
skills 

1 2 3 1 2 3 
1 “Function, its properties and graph”       
2 “Trigonometric functions”       
3 “Inverse trigonometric functions”       
4 “Trigonometric Equations”       
5 “Trigonometric inequalities”       
6 “Probability”       
7 “Polynomials”       
8 “Limit of function and continuity”       
9 “Derivative”       
10 “Application of derivative”       
11 “Random variables and their numerical characteristics”       

Source: compiled by the authors. 
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Table 3. Questionnaire to determine the level of knowledge and skills of 11th grade students 

No. Contents of the academic subject “Algebra and Beginnings of 
analysis” (natural science profile) 

Theoretical 
knowledge 

Practical 
skills 

1 2 3 1 2 3 
1 “An antiderivative and an integral”       
2 “Elements of mathematical statistics”       
3 “Degrees and roots. Power function”       
4 “Irrational equations and inequalities”       
5 “Complex numbers”       
6 “Exponential and logarithmic functions”       
7 “Exponential and logarithmic equations and inequalities”       
8 “Differential Equations”       

Source: compiled by the authors. 

These tables show the topics of the basic content of the 
subject “Algebra and Beginnings of Analysis” for high 
school students of natural science profile. The 
questionnaire has two blocks – a block with theoretical 
knowledge and a block with practical skills. Pupils were 
asked to evaluate their level of knowledge and skills on the 
proposed topics separately in two blocks from 1 to 3, where 
1 – knowledge/skills are formed at a low level, 2 – 
knowledge/skills are formed at an average level, 3 – 
knowledge/skills are formed at a high level. During the 
questionnaire survey it was taken into account that, based 
on the curriculum and calendar plans, some topics have not 
been fully learnt by pupils yet. The results of additional 
questionnaires demonstrated the level of theoretical 
knowledge and practical skills of pupils, allowed assessing 
the gap between them and making assumptions about the 
reasons for such results. 

 
Results 
The educational process of the Republic of Kazakhstan is 
annually modernized and improved to meet international 
requirements and increase the competitiveness of 
Kazakhstani personnel in the international labour market. 
Thus, in order to achieve high quality of the educational 
process, effective training of the younger generation and 
compliance with international standards, Decree of the 
Government of the Republic of Kazakhstan No. 941 “On 
approval of the Concept for the development of education 
of the Republic of Kazakhstan for 2022-2026” [9] defines 
the need to update the content of education. The need for 
changes in the educational process and its improvement is 
also determined by Decree of the Government of the 
Republic of Kazakhstan No. 726 “On approval of the 
national project ‘Quality education Educated Nation’” [1]. 

Speaking about mathematical disciplines, their purpose 
in the educational process is the formation of creative and 
research skills of students, the development of cognitive 
processes and intellectual abilities, which can affect the 
formation and development of personality, as well as 
higher education and further professional activity. This 
determines the need for continuous modernization of 
mathematics education and the definition of new 
approaches to its teaching. According to the standard 
curriculum, the purpose of teaching the subject “Algebra 
and Beginnings of Analysis” is the intellectual 
development of students, the formation of universal and 
national values, the formation of students’ mathematical 
knowledge and the ability to apply it in practice, in 
particular for the study of related disciplines and further 

education [10]. The objectives of teaching Algebra and 
Beginnings of Analysis, based on the model curriculum, 
are: to contribute to the further development of 
mathematical competences, to develop logical and critical 
thinking and creative abilities, to develop communication 
skills, to develop the ability to search for information and 
use it, to develop personal qualities (independence, 
initiative, perseverance, tolerance), to develop teamwork 
skills, to develop an understanding of the importance of the 
exact sciences for the development of the individual and 
the State, and to develop the ability to use information in 
the classroom. 

The peculiarity of profile education in mathematical 
disciplines is the in-depth study of the subject, as well as 
the purposefulness of this process, both on the part of 
students and teachers [11; 12]. The aim of the teacher is to 
develop in students of profile classes the ability to self-
direct their activities, to take responsibility for the in-depth 
study of the subject, to be creative in their independent 
work. The renewal of the content of education in the 
Republic of Kazakhstan was influenced by the increase in 
the number of international students, the development of 
modern technologies, changes in the labour market, in 
particular, the need for Kazakhstani personnel to meet 
international requirements and the need to improve their 
competitiveness. The aim of updating the content of 
education may also be to bring the curriculum in line with 
the needs of the state itself and to improve the efficiency of 
all educational structures [13; 14]. The renewal of 
educational content should be based on modern approaches 
such as: value-based, competence-based and STEAM 
(Science, Technology, Engineering, Art, Mathematics) 
approach [15]. 

The value-oriented approach provides for the education 
of the younger generation in basic life and national values. 
The competence approach is aimed at developing specific 
skills and competences that will help the younger 
generation to solve problems independently, based on the 
acquired experience. STEAM approach is a comprehensive 
training of students based on the integration of science, 
technology, engineering, art and mathematics. Within the 
framework of this approach, the methodology of teaching 
Algebra and Beginnings of Analysis should include: the 
use of all possible modern technologies, individual and 
team projects, experiments, assignments that require the 
application of knowledge from other disciplines or real-life 
situations, and creative assignments. The updated content 
also implies a criterion-based assessment system, 
integration of learning material, development of students’ 
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21st century skills, and development of functional literacy. 
The criterion-based assessment system is based on 
predetermined objectives and assessment criteria (e.g. 
assessment of the level of knowledge, assessment of the 
ability to apply knowledge in practice, assessment of the 
ability to perform tasks independently, and so on, as well 
as the overall assessment of each individual student’s 
achievement of the learning objective), each of which is 
analysed before scoring.  

Twenty-first century skills are a structure of skills 
needed by today’s youth for successful educational, career, 
and life development [16; 17]. In the context of renewed 
educational content, 21st century skills should be 
developed in all disciplines, including mathematics 
education. Among the 21st century skills that can be 
developed in the course of teaching Algebra and 
Beginnings of Analysis are: problem-solving skills, critical 
thinking, creativity, communication skills [18; 19]. The 
listed skills affect not only mathematical skills and success 
in learning the subject “Algebra and Beginnings of 
Analysis”, but also develop students’ functional literacy. 
Researchers understand functional literacy as an 
individual’s ability to apply acquired skills (cognitive, 
verbal and computational) in real culturally specific 
situations; a set of knowledge, skills, and predisposition to 
continuous personal development in political, economic, 
cultural, social spheres of life [20; 21]. The normative 
documents of the Republic of Kazakhstan [15] identify the 
following components of functional literacy: reading 
literacy, science literacy, financial literacy, global 
competences, creative thinking and mathematical literacy, 
which is worth considering in detail. 

Mathematical literacy is the ability to make sound 
mathematical judgements, apply and interpret mathematics 
to solve problems in different contexts [15; 22; 23]. To 
develop mathematical literacy, a teacher can use interactive 
tasks that require active participation of students, problem-
oriented tasks aimed at solving real-life situations, textual 
tasks, and visual materials in the teaching process. The 
teaching methodology should also include work with 
methodological and reference literature, brainstorming 
sessions, and increase the number of modern technologies 
used [24-27]. Thus, the main changes in the methodology 
of teaching Algebra and Beginnings of Analysis are: 
introduction of a criterion-based assessment system, 
development of students’ 21st century skills, development 
of functional and, in particular, mathematical literacy 
(which implies the ability to use mathematical knowledge 
to solve problems in other contexts and spheres), and 
reduction of students’ workload through the use of modern 
approaches in teaching methods. However, there is a need 
to test the effectiveness of these changes and, if problems 
are found, to provide methods of remedying them. To test 
the effectiveness of teaching methods of the subject 
“Algebra and Beginnings of Analysis” in the conditions of 
updated content, a study was conducted among 129 
students of 10-11 profile classes of secondary general 
education schools of the Republic of Kazakhstan. 

The results of the study showed that 79% of 
respondents (102 people) highly evaluate the quality of 
teaching mathematical disciplines in their educational 
institution, and 70% (90 people) are satisfied with the 
methodology of teaching the subject “Algebra and 

Beginnings of Analysis”. This indicates a positive impact 
of content renewal on the methodology of teaching 
mathematical disciplines. However, only 53% of pupils (68 
persons) noted that teachers use innovative methods and 
technologies during lessons, which indicates that teachers 
are not sufficiently prepared to update the content of 
education, which provides for the use of modern teaching 
methods. 78% of students (100 persons) are satisfied with 
the level of their theoretical knowledge, while only 60% of 
students (77 persons) are satisfied with the level of their 
practical knowledge. This may indicate a lack of functional 
literacy and the ability to use the acquired knowledge in 
real life situations. Also, 52% of students (67 students) 
believe that their educational institution does not give them 
enough opportunities to use the acquired knowledge in 
practice, which confirms the low level of practical skills of 
high school students. The results of the study demonstrated 
that only 57% of the students (73 students) are satisfied 
with their interaction with their teachers, while 43% (56 
students) do not receive feedback from their teachers. This 
may indicate that educators do not pay enough attention to 
students and the problems they have during the educational 
process. 

To improve their practical skills, schoolchildren can 
independently study the subject “Algebra and Beginnings 
of Analysis”, however, 47% of schoolchildren (60 persons) 
noted that in the process of self-education they do not have 
access to modern methods and technologies, which may 
hinder this process. At the same time, 67% of pupils (86 
persons) noted that they feel improvement of cognitive 
processes related to studying the subject “Algebra and 
Beginnings of Analysis”. 54% of pupils (70 persons) noted 
that they feel the influence of studying the subject “Algebra 
and Beginnings of Analysis” on their pre-professional 
preparation, which can be connected with the necessity to 
pass final state examinations in this discipline and its 
importance in entering higher education institutions. 67% 
of students (86 people) noted that the process of studying 
the subject “Algebra and Beginnings of Analysis” affects 
their overall satisfaction with the educational process, 
which determines the need to improve teaching methods 
and to form a positive attitude to this discipline. Thus, the 
results of the questionnaire have demonstrated that pupils 
are generally satisfied with the process of studying the 
subject “Algebra and Beginnings of Analysis” under the 
conditions of the updated content. Pupils also highly assess 
their knowledge, but note difficulties in applying it in 
practice. This demonstrates problems in the development 
of functional literacy, in particular, its component – 
mathematical literacy, as an element of the updated content 
of education. Pupils also noted the lack of innovative 
methods and technologies, both in classes and in self-
education, as well as the lack of feedback from teachers. 

Based on the results of the study, the methodology of 
profile teaching of the subject “Algebra and Beginnings of 
Analysis” in the conditions of the updated content meets 
the stated requirements and is highly appreciated by 
students. However, in order to check the knowledge and 
skills of high school students, additional questionnaires 
were used, which helped to determine how students are 
oriented in the topics that are included in the content of the 
subject “Algebra and Beginnings of Analysis” in students 
of 10th and 11th grades and how they assess their 
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knowledge and skills. Students assessed the level of 
mastery of theoretical knowledge and practical skills for 
each topic, then the average value for each student and for 
classes as a whole was found. The results of the 
supplementary questionnaire demonstrated that the 
majority of 11th grade pupils are well oriented even in 

those topics that, based on the curriculum and calendar 
plans, have not been fully studied yet, which may be due to 
active preparation for state examinations and admission to 
higher education institutions, while the results of 10th 
grade pupils were lower (Figures 1, 2). 

 
Figure 1. The percentage of 10th grade students with low, average, and high levels of knowledge in the subject 

“Algebra and Beginnings of Analysis” 

 
Figure 2. The percentage of 11th grade students with low, average, and high levels of knowledge in the subject 

“Algebra and Beginnings of Analysis” 

However, the level of practical skills was not high 
among both 10th and 11th grade students (Figure 3, 4). 

 
Figure 3. The percentage of 10th grade students with low, medium, and high skill levels in “Algebra and Beginnings of 

Analysis” 
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Figure 4. The percentage of 11th-grade students with low, medium, and high skill levels in “Algebra and Beginnings of 

Analysis” 

Thus, 10th and 11th grade students assess their 
knowledge higher than their practical skills (Table 4). The 
difference in students’ assessment of their theoretical 
knowledge and practical skills may be due to both 
shortcomings in teaching methodology, lack of feedback 
from teachers, and low motivation for learning and lack of 
opportunity to apply their knowledge in practice. This 

demonstrates the need to improve teaching methods, as 
well as the introduction of such elements in the educational 
process, which will motivate students and form in them not 
only knowledge, but also practical skills to apply the 
acquired knowledge in the framework of profile teaching 
of the subject “Algebra and Beginnings of Analysis”. 

Table 4. Difference in the level of theoretical knowledge and practical skills of students in the 10th and 11th grades in 
the subject “Algebra and Beginnings of Analysis” 

Class Knowledge level Skill Level 
L M H L M H 

10th grade (68 people) 23% (16) 45% (30) 32% (22) 38% (26) 40% (27) 22% (15) 
Difference between knowledge and 

skill level -15% +5% +10% +15% -5% -10% 

11th grade (61 people) 19% (11) 39% (24) 42% (26) 30% (18) 42% (26) 28% (17) 
Difference between knowledge and 

skill level -11% -3% +14% +11% +3% -14% 

Note: L – low level of knowledge/skills; M – medium level of knowledge/skills; H – high level of knowledge/skills. 
Source: compiled by the authors. 

The improvement of teaching methodology depends on 
the teacher’s involvement in the educational process and 
interest in students’ learning. The teacher’s role in teaching 
a subject is quite high. The teacher should be able to 
manage the class, define learning objectives and relate the 
teaching methodology to them, his/her task is also to 
discover the potential of each pupil and to find an 
individual approach that allows the development of each 
pupil based on his/her starting knowledge and skills [28-
30]. However, the results of the study demonstrated that 
school children lack the use of innovative methods and 
technologies and feedback by teachers. There is a need to 
encourage teachers to interact with students and help them 
with issues that arise during the educational process. 

A developmental learning system aimed at changing 
the attitude of teachers to the process of teaching 
disciplines can be effective. The developmental system of 
teaching is aimed at unlocking the potential of students and 
using their zone of proximal development, and it is the 
teacher who can lead these processes, using innovative 
technologies and modern teaching methods, adapting them 
to the needs of students. However, to implement this 
approach in the methodology of teaching the subject 
“Algebra and Beginnings of Analysis”, the teacher must 
not only have all the necessary resources and materials, but 
also have certain skills. Thus, to obtain the necessary 

materials, teachers can use the System-Methodological 
Complex (SMC), which is designed to provide 
methodological support and broadcast the pedagogical 
experience of Nazarbayev Intellectual Schools AOE for 
teachers of general education schools in the country [31]. 

The results of the study demonstrated that high school 
students lack the use of innovative methods and 
technologies in the learning process. This may be due to 
the unpreparedness of some teachers to use information 
and computer technologies (ICT). This necessitates the 
creation of a special platform or trainings that can better 
prepare teachers for the profile teaching of “Algebra and 
Beginnings of Analysis” in the context of updated content. 
The platform or trainings could include blocks on the use 
of ICT, ways of distance interaction with students (so that 
students can get feedback from the teacher outside the 
educational process), in-depth study of disciplines, as well 
as the possibilities of using ICT and gamification in 
teaching mathematics [32; 33]. 

Gamification can be a way that not only motivates 
students to study “Algebra and Beginnings of Analysis”, 
but also facilitates memorization, develops the ability to 
independently and creatively solve tasks, develops 
research skills and reduces the learning load, which 
corresponds to the requirements of the updated content of 
education. For students of profile high schools, 
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gamification can include competitive elements (for 
example, dividing the class into several groups and solving 
tasks for speed), point systems (for example, a set of points 
for each correctly solved task or each correct answer, and, 
as a result, a bonus for those who gained the most points 
for a certain period), algebraic games (for example, 
puzzles, adaptation of well-known board games into 
mathematical topics). The use of gamification can also 
develop students’ practical skills, but it is advisable to give 
high school students more opportunities to practice in order 
to better prepare them [34; 35]. For example, by creating 
algebra clubs on the basis of an educational institution, 
where high school students can gather and solve tasks, 
share experiences and help each other. Such an approach 
can not only improve students’ skills but also enhance their 
ability to work in teams, which is important for their future 
careers [36-39]. 

Better training of teachers and the use of modern 
technologies and gamification elements in the process of 
profile teaching of the subject “Algebra and Beginnings of 
Analysis” can change students’ attitudes towards the 
methodology of teaching mathematical disciplines and 
stimulate them to acquire knowledge. In the conditions of 
updated content, the key tasks are the development of 
creative and research abilities of students, as well as the 
development of functional literacy, which can be formed 
only by changing the approaches of the educational 
institution and teachers to teaching methods and improving 
them, based on the requirements and characteristics of each 
individual profile class. 
 
Discussion 
Updating the content of education is a necessity caused by 
changes in the economic, cultural and social spheres of the 
state, which in turn determines the importance of research 
on updated methods. E. Asmarawati [40] agrees with this 
statement when researching the implementation of an 
updated mathematics curriculum for grade 10. The 
researcher notes that changes in programmes, teaching 
methodologies are a complex process that requires more 
research and continuous improvement based on identified 
problems. 

Mathematics disciplines are important for students 
because they shape their creative and research skills, 
critical thinking, and also influence students’ pre-
vocational training [41; 42]. In studying the impact of 
algebraic knowledge on the overall performance of 
schoolchildren, the same conclusion was reached by K. 
Imasuen and O. Stanley [43], noting that mathematics 
disciplines are important for pre-vocational training 
because knowledge from this area is used in 
manufacturing, economic industry and also influences the 
generation of new ideas. However, a study conducted by 
the researchers shows a low level of ability to apply the 
acquired knowledge in practice, which correlates with the 
results of the present study. Investigating the factors 
affecting students’ success in solving mathematical 
problems. 

I. Ali and S. Das [44] also believe that algebra is an 
important school discipline and can develop critical 
thinking and the ability to deal with real life situations. In 
their study, the researchers concluded that secondary 
school students may have difficulty in learning algebra due 

to the difficulty in interacting with the teacher and lack of 
resources for learning, which is in line with the findings of 
the present study. M. Kinanti et al. [45], in their work 
revealing the cognitive processes of students in the process 
of learning mathematics, noted that in addition to the 
standard cognitive processes that are developed during the 
learning process, their components are also mathematical 
communication, mathematical reasoning, modelling, 
mathematical problem-solving, and technical skills, which 
indicates the importance of learning algebra for the all-
round development of students, in particular, the 
development of their intellectual abilities, the ability to 
apply their knowledge in the 

The present study determined that the level of practical 
mathematical skills of students in the Republic of 
Kazakhstan is rather low. However, according to I. 
Stiphout et al. [46] such a trend is observed all over the 
world. Studying the formation of algebraic skills in pupils, 
the researchers noted that, based on the results of the 
international programmes TIMSS and PISA, there is a need 
to regularly review the methodology of teaching 
mathematical disciplines and improve it. L. Chan et al. 
[47], investigating the difficulties faced by students in 
solving algebraic problems, concluded that one of the 
reasons for the inability to use the acquired knowledge in 
practice may be the lack of time and resources for 
independent study and practical application of knowledge. 

In this study, it was also found that 67% of the students 
who participated in the study felt the impact of studying 
Algebra and Beginnings of Analysis subject on the 
educational process in general. S. Das and I. Ali [48], while 
investigating the characteristics of algebraic problem-
solving and its impact on students’ academic performance, 
also found that there is a relationship between students’ 
mathematical skills and their overall academic 
performance. Researchers also determined that the key role 
in the formation of mathematical skills is played by the 
teacher, his relationship with students and teaching 
methodology, which proves the need for more work with 
teachers and improving teaching methodology. 

The results of this study demonstrated that the teaching 
methodology of the subject “Algebra and Beginnings of 
Analysis” in the conditions of updated content shows high 
results, and that the teaching methodology is important in 
students’ mastery of knowledge and ability to apply it in 
practice. T. Richards and S. Samuels [49], investigating 
guided learning as a method of developing students’ 
mathematical skills, also concluded that it is the teaching 
methodology that determines the effectiveness of the 
formation of knowledge and skills among students. The 
researchers also noted that students’ greatest problems 
arise in the process of applying mathematical rules in 
practice, which confirms the lack of practical skills. G. 
Maheswari et al. [50], in their study of the Merdeka 
Education Programme in Indonesia, also identified that 
mathematics teaching methodology plays a high role in the 
effectiveness of the educational process and students’ 
knowledge acquisition. In their study of this programme, 
the researchers concluded that the important thing in 
mathematics teaching methodology is the involvement of 
students in the educational process and active interaction 
between teachers and students through discussions, 
brainstorming, and joint search for solutions to tasks. At 
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the same time, it is important to develop students’ ability 
to search for solutions to problems independently: whether 
it is solving problems during class or finding a solution in 
a real life situation [51-53]. 

To improve the methodology of teaching the subject 
“Algebra and Beginnings of Analysis” within the 
framework of this study, it was suggested to carry out 
additional work with teachers, through the creation of an 
additional platform or trainings, as well as to introduce 
game elements into the educational process. D. Rupasinghe 
et al. [54], investigating the professional development of 
mathematics teachers, concluded that additional training of 
teachers can affect student achievement and improve 
teaching methods in general. R. Changwe [55], while 
investigating the need to prepare educators to teach, 
concluded that poor quality training of mathematics 
teachers can affect the educational process and hinder the 
realization of learning objectives. The results of the 
analysed studies confirm the need for additional work with 
teachers to improve teaching methods. 

Speaking about the elements of gamification, H. 
Iilonga and U. Ogbonnaya [56], who studied the role of 
verbal algebraic problems in students’ ability to solve real 
life problems, concluded that the use of didactic games can 
indeed be effective in the methodology of teaching algebra. 
According to the researchers, didactic games can also be 
aimed at the formation of practical skills. J. Nautwima et 
al. [57], investigating the peculiarities of introducing 
gamification in mathematics teaching, agreed that it is an 
effective method that has a positive impact on the 
educational process, but its implementation can have 
difficulties based on the specifics of each individual subject 
and each individual educational institution as a whole. 
Despite the high role of teachers in the methodology of 
teaching mathematics, R. Poveda-Vásquez and M. 
Zumbado-Castro [58], investigating the implementation of 
an updated mathematics curriculum, concluded that the 
management of the process of updating educational content 
and implementation of curricula should be primarily the 
responsibility of the school administration, coordinating 
and guiding teachers. 

Thus, the researchers agree on the need to update the 
content of education and the importance of researching 
updated teaching methods to find actual problems and 
methods of solving them. The researchers also point out the 
necessity of mathematical disciplines and their impact on 
students’ personality, their cognitive and intellectual 
processes, on their general academic performance and 
future professional activity. The experts also found 
deficiencies in the practical application of skills by students 
and the importance of this skill (especially outside the 
educational institution, in real life situations), as well as the 
need to use modern technology. The proposed methods of 
improving teaching methods (additional training of 
teachers and the use of gamification to motivate students 
and develop their practical skills), according to the 
researchers, are effective. However, gamification has its 
own peculiarities and the success of its application may 
depend on each particular class and each individual 
student. Also, despite the fact that the teacher plays an 
important role in these processes, the researchers 
concluded that the coordination of teachers should be done 
by the management of educational institutions, as only 

integrated activities that are coordinated and coordinated at 
all levels can positively affect the effectiveness of the 
methodology of profile teaching of mathematical 
disciplines in the context of updated educational content. 
 
Conclusions 
The present study analysed the teaching methodology of 
the subject “Algebra and Beginnings of Analysis” for 
students of senior profile classes in the conditions of 
updated educational content. The study of exact sciences is 
important for students of the Republic of Kazakhstan, as 
their knowledge and ability to apply them in practice 
affects not only the cognitive sphere and intelligence of 
students, but also the quality of their future professional 
activity, which may affect the development of industries of 
the state. It is the teaching methodology that plays an 
important role in the process of knowledge assimilation. 
The methodology of teaching the subject “Algebra and 
Beginnings of Analysis” in the conditions of content 
renewal includes the use of value-oriented and 
competence-based approaches, STEAM-approach, 
development of students’ 21st century skills, introduction 
of a criterion-based assessment system, development of 
functional literacy (including its component – 
mathematical literacy), reducing the load on students 
through the use of modern approaches and formation of 
their creative, research abilities, which they will be able to 
apply in real life. 

In order to determine the problems arising in the 
process of teaching the subject “Algebra and Beginnings 
of Analysis” under the conditions of updated content, a 
study was conducted among 129 students of profile senior 
classes of secondary general education schools of the 
Republic of Kazakhstan. The study showed that 70% of the 
surveyed students are satisfied with the educational 
process and teaching methods in the conditions of the 
updated content of education. However, in teaching 
methodology there was found a lack of innovative methods 
and modern approaches to teaching, as well as a lack of 
proper interaction with teachers. It was also determined 
that 52% of respondents do not have sufficient 
opportunities to apply the acquired knowledge in practice. 
To confirm the obtained results, an additional 
questionnaire survey was conducted, which demonstrated 
that high school students highly evaluate their knowledge, 
but their practical skills are less developed. Thus, among 
10th grade students, 32% rated their level of knowledge as 
high, but only 22% (-10%) of students believe they have a 
high level of skills. Among Grade 11 students, 42% of 
students felt that their knowledge was at a high level and 
only 28% (-14%) rated their skill level highly. This may 
indicate deficiencies in teaching methodology, lack of 
motivation to learn and inability to apply the acquired 
knowledge in practice. On the basis of the results obtained, 
methods of improving the methodology of profile teaching 
of the subject “Algebra and Beginnings of Analysis” were 
proposed, among which are: creating a platform for 
additional training of teachers to update the content of 
education or training sessions, gamification of the 
educational process and the creation of mathematical clubs 
for students on the basis of educational institutions, which 
will help to motivate high school students to learn and 
develop the ability to practical application of skills.  
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The prospects for further research are experimental 
confirmation of the effectiveness of the proposed methods, 
as well as the study of the role of the teacher and the 
management of the educational institution in the profile 
teaching of the subject “Algebra and Beginnings of 
Analysis” in high school. 

 
 
 

Acknowledgements 
The research was supported by the Science Committee of 
the Ministry of Science and Higher Education of the 
Republic of Kazakhstan (Grant No. AP19680007, A.E. 
Abylkassymova). 
 
Conflict of Interest  
None. 
 

 
References 

 

[1] Decree of the Government of the Republic of Kazakhstan No. 726 “On approval of the national project ‘Quality 
education Educated Nation’”. 2021. https://adilet.zan.kz/rus/docs/P2100000726 

[2] Yessikyzy A, Smagulov E, Temerbekova A, Tanabayeva A. Basic provisions of logical thinking formation in 
teaching mathematics. Bull Zhetysu Uni. 2020;2(94):27-32. 

[3] Kagazbaeva AK, Rakhimova GN. State of geometric education in secondary schools Kazakhstan. In: Materials of 
the Republican Scientific and Methodological Conference “Introduction of Innovative Technologies into the 
Educational Process – The Basis Quality Education” (pp. 318-323). Taldykorgan: Zhetysu University; 2020. 

[4] Stanogina NV. On the development of mathematical literacy in schoolchildren. In: Materials of the International 
Scientific and Practical Conference “Sultangazin Readings-2023” (pp. 16-18). Kostanay: A. Baitursynov 
Kostanay Regional University; 2023. 

[5] Zhadrayeva L, Iskakova M. Didactic and methodological approaches to creating a textbook and educational 
materials in mathematics in the context of updating the content of education. News Kyrgyz Academ Educ. 
2020;2(51):220-225. 

[6] Satbaev SK. Teachers’ approaches to teaching mathematics through the context of real-life situations in primary 
school. Proceed Int Young Schol Worksh. 2020;9:464-476. 

[7] Abdikerova GO, Sadyrova MS. Transformation of professional preferences of high school children in Kazakhstan: 
Sociological analysis. Bull Abai Kazakh Nation Ped Uni. 2022;4(80):5-12. 

[8] Raditya A, Saputra N. Question analysis in Indonesians’ new curriculum secondary mathematics textbook. Desim: 
J Matem. 2022;5(3):353-362. 

[9] Decree of the Government of the Republic of Kazakhstan No. 941 “On approval of the Concept for the 
development of education of the Republic of Kazakhstan for 2022-2026”. 2022. 
https://adilet.zan.kz/rus/archive/docs/P2200000941/24.11.2022 

[10] Order of the Minister of Education of the Republic of Kazakhstan No. 399 “On approval of standard curricula in 
general education subjects and courses at the choice of levels of primary, basic secondary and general secondary 
education”. 2022. https://adilet.zan.kz/rus/docs/V2200029767 

[11] Avotina M, Zilite A. Changes in the mathematics curriculum for grades 10-12 in Latvia. In: Proceedings of ATEE 
Annual Conference “To Be or Not to Be a Great Educator” (pp. 666-683). Riga: University of Latvia Press; 2023. 

[12] Zhang Z. Designing cognitively diagnostic assessment for algebraic content knowledge and thinking skills. Int 
Educ Stud. 2018;11(2):106-117. 

[13] Rind AA, Mughal SH. An analysis of Pakistan’s national curriculum of mathematics at secondary level. Electron 
J Educ, Social Econ Tech. 2020;1(1):39-42. 

[14] Utomo D, Sulfiah S, Inganah S. Algebraic literacy among pesantren-based senior high school students. J Teor 
Apliki Matem. 2022;6(2):247-260. 

[15] Instructional and methodological letter “On the features of the educational process in secondary education 
organizations Republic of Kazakhstan in the 2023-2024 academic year”. 2023. 
https://uba.edu.kz/storage/app/media/2023%20%D3%98%D0%9D%D0%A5/%20%20%D0%BA%D0%B0%D0
%B7%2028%2008%202023.pdf 

[16] Hakiki L, Murtiyasa B, Djumadi D. Mathematics learning planning in the independence curriculum. J Pendidik 
Amarth. 2023;2(1):52-54. 

[17] Fan L, Li L, Chen Q, Li N. How is educational gamification represented in school curriculum? An investigation 
of Chinese secondary mathematics textbooks. Sustain. 2023;15(4):3830. 

[18] Abylkasymova AE, Nurmukhamedova ZM, Nurbaeva DM, Zhumalieva LD. “The Turkish Vector” influence on 
teaching the exact disciplines in modern educational system of Kazakhstan: On the example of teaching algebra 
and mathematics. Glob J Pure Appl Math. 2016;12(4):3481-3491. 

[19] Sarıgöz O. Examination of secondary school mathematics curriculum in terms of 21st century skills. e-Int J Educ 
Res. 2023;14(2):1-16. 

[20] Eshanova SA, Muratbekova MA. Methods of development of research and research activities of students on the 
subject “Algebra and the beginning of analysis”. Bull Series Phys Math Sci. 2021;4(76):7-14. 

[21] Vasylenko O. Functional literacy in the system of adult education. Horyz Wychow. 2023;22(63):121-129. 
[22] Storozhenko L, Butsky V, Taranovsky O. Stability of compressed steel concrete composite tubular columns with 

centrifuged cores. J Construct Steel Res. 1998;46(1-3):484. https://doi.org/10.1016/S0143-974X(98)80098-9 



Alimova et al. 

2464 

[23] Pavlikov A, Kochkarev D, Harkava O. Calculation of reinforced concrete members strength by new concept. In: 
Proceedings of the fib Symposium 2019: Concrete - Innovations in Materials, Design and Structures (pp. 820-
827). Krakow: International Federation for Structural Concrete; 2019. 

[24] Salah J, Ur Rehman H, Al-Buwaiqi I. The Non-Trivial Zeros of The Riemann Zeta Function through Taylor Series 
Expansion and Incomplete Gamma Function. Mathem Statist. 2022;10(2):410-418. 
https://doi.org/10.13189/ms.2022.100216 

[25] Jawabreh O, Qader AA, Salah J, Al Mashrafi K, AL Fahmawee EAD, Ali BJA. Fractional Calculus Analysis of 
Tourism Mathematical Model. Progr Fract Different Applic. 2023;9:1-11. https://doi.org/10.18576/pfda/09s101 

[26] Nebesna Y, Ivasiv V, Nebesnyi R. The study of technological and kinetic regularities of simultaneous 
methacrylates obtaining over zirconium-containing catalysts. East-Eur J Enterp Technol. 2015;5(6):49-52. 
https://doi.org/10.15587/1729-4061.2015.51348 

[27] Kisała J, Ferraria AM, Mitina N, Cieniek B, Krzemiński P, Pogocki D, Nebesnyi R, Zaichenko O, Bobitski Y. 
Photocatalytic activity of layered MoS2 in the reductive degradation of bromophenol blue. RSC Adv. 
2022;12(35):22465-22475. https://doi.org/10.1039/d2ra03362c 

[28] Istihapsari V, Junaedi I, Mulyono M. Comparing school mathematics curriculum between Switzerland and 
Indonesia. Bull Appl Math Math Educ. 2021;1(2):105-112. 

[29] Siregar E, Sutiarso S, Yusuf Z. Analysis of students’ mathematical literacy ability in algebraic concepts based on 
trends in international mathematics and science study (TIMSS) problems. Tech Social Sci J. 2021;21(1):381-392. 

[30] Salah J, Al Hashmi M, Rehman HU, Al Mashrafi K. Modified Mathematical Models in Biology by the Means of 
Caputo Derivative of a Function with Respect to Another Exponential Function. Mathem Statist. 2022;10(6):1194-
1205. https://doi.org/10.13189/ms.2022.100605 

[31] The system-methodological complex. 2017. https://smk.edu.kz/Upload/Page/270c7795-5530-42d7-bef6-
fa8ba616580f.pdf 

[32] Yakovkin IN, Katrich GA, Loburets AT, Vedula YS, Naumovets AG. Alkaline-earth overlayers on furrowed 
transition metal surfaces: An example of tailoring the surface properties. Progr Surface Sci. 1998;59(1-4):355-
365. https://doi.org/10.1016/S0079-6816(98)00061-6 

[33] Yakovlev SV, Valuiskaya OA. Optimization of linear functions at the vertices of a permutation polyhedron with 
additional linear constraints. Ukrain Mathem J. 2001;53(9):1535-1545. https://doi.org/10.1023/A:1014374926840 

[34] Abylkassymova AE, Zhumagulova ZA. On some aspects of mathematical education content at school and 
pedagogical institutions of higher education. Sci Sch. 2016;1:157-161. 

[35] Nurbaeva DM. Methodological features of teaching an algebra course at school and pedagogical university. 
Almaty: Abay Kazakh National Pedagogical University; 2018. 

[36] Aikenhead G. A rationale for the junior-senior secondary Mathematics curriculum 2.0. educ. 2021;27(1). 
https://doi.org/10.37119/ojs2021.v27i1.494 

[37] Angriani V, Herman T, Nurlaelah E. Algebraic literacy skills of secondary school students. J Phys Conf Series. 
2020;1657:012034. 

[38] Cherniha R, Pliukhin O. New conditional symmetries and exact solutions of reaction-diffusion-convection 
equations with exponential nonlinearities. J Mathem Anal Applic. 2013;403(1):23-37. 
https://doi.org/10.1016/j.jmaa.2013.02.010 

[39] Cherniha R, Serov M. Symmetries, ansätze and exact solutions of nonlinear second-order evolution equations with 
convection terms, II. Eur J Appl Mathem. 2006;17(5):597-605. https://doi.org/10.1017/S0956792506006681 

[40] Asmarawati E. Implementation of the independent curriculum in mathematics learning for class X vocational 
school in the administrative city of East Jakarta. Int J Educ Res Social Sci. 2022;3(5):1915-1919. 

[41] Rehman HU, Darus M, Salah J. Graphing examples of starlike and convex functions of order β. Appl Mathem 
Inform Sci. 2018;12(3):509-515. https://doi.org/10.18576/amis/120305 

[42] Salah JY. Properties of the modified caputo's derivative operator for certain analytic functions. Int J Pure Appl 
Mathem. 2016;109(3):665-671. https://doi.org/10.12732/ijpam.v109i3.14 

[43] Imasuen K, Stanley OE. Proficiency in algebraic equations as a predictor of secondary school students’ academic 
achievement in mathematics. African J Math Stat Stud. 2022;5(3):33-42. 

[44] Ali I, Das S. Factors Affecting algebraic problem-solving skills of secondary school students. Int J Educ Sci. 
2021;35(1-3):22-28. 

[45] Kinanti M, Sujadi I, Indriati D, Kuncoro K. Examining students’ cognitive processes in solving algebraic 
numeracy problems: A phenomenology study. J Elem. 2023;9(2):494-508. 

[46] Stiphout IV, Drijvers P, Gravemeijer K. The development of students’ algebraic proficiency. Int Electron J Math 
Educ. 2013;8(2-3):62-80. 

[47] Chan L, Sharifah O, Dian K, Edi S, Jeya A, Chuzairy H. Difficulties that students face when learning algebraic 
problem-solving. Uni J Educ Res. 2020;8(11):5405-5413. 

[48] Das S, Ali I. An investigation on the effects of attitude towards algebraic problem-solving achievement. Int J 
Evaluat Res Educ. 2023;12(2):1016-1022. 

[49] Richards T, Samuels S. Exploring the efficacy of guided discovery learning in improving algebraic thinking skills. 
Int J Sci Res. 2023;11(7):1784-1792. 

[50] Maheswari GA, Saraswati E, Pratini HS. Analysis of student activeness in mathematics learning with Merdeka 
Curriculum. Union: J Ilmiah Pendidik Matem. 2023;11(2):217-225. 

https://doi.org/10.15587/1729-4061.2015.51348
https://doi.org/10.1039/d2ra03362c
https://doi.org/10.13189/ms.2022.100605
https://doi.org/10.12732/ijpam.v109i3.14


Methodology for specialized teaching of the subject “Algebra and Beginnings of Analysis” for high school students 

2465 

[51] Nebesnyi R, Ivasiv V, Dmytuk Y, Lapychak N. Acrylic Acid Obtaining By Acetic Acid Catalytic Condensation 
With Formaldehyde. East-Eur J Enterp Technol. 2013;6(6(66)):40-42. https://doi.org/10.15587/1729-
4061.2013.19130 

[52] Nebesnyi R, Ivasiv V, Pikh Z, Zhyznevskyi V, Dmytruk Y. The kinetics of the gas phase aldol condensation 
reaction of propionic acid with formaldehyde on B2O3-P2O5-WO3/SiO2 catalyst. Chem Chem Technol. 
2014;8(1):29-34. https://doi.org/10.23939/chcht08.01.029 

[53] Dmytruk Y, Ivasiv V, Nebesnyi R, Maykova S. Optimum conditions determination of methyl methacrylate 
obtaining over tungsten-containing catalyst. East-Eur J Enterp Technol. 2015;4(6):4-7. 
https://doi.org/10.15587/1729-4061.2015.47955 

[54] Rupasinghe D, Vitharana P, Amarasinghe A. Professional development of mathematics teachers’ pedagogical 
content knowledge in teaching basic algebra. Int J Res Innov Social Sci. 2023;7:469-479. 

[55] Changwe R. Mathematics teacher education curriculum in Zambia: Lecturers’, students’ and in-service teachers’ 
perspective. Int J Res Innov Social Sci. 2022;6(12):592-602. 

[56] Iilonga H, Ogbonnaya U. Grade 10 Namibian learners’ problem-solving skills in algebraic word problems. Infin 
J. 2023;12:275-290. 

[57] Nautwima J, Asa A, Nendongo V. Integrating gamification into middle school mathematics curriculum: Game-
based learning approach in Namibia. Int J Operat Manag. 2022;2(4):7-19. 

[58] Poveda-Vásquez R, Zumbado-Castro M. Implementation of an institutional mathematics curriculum: From 
expectation to reality. Rev Electrón Educ. 2022;27(1). https://doi.org/10.15359/ree.27-1.14531 

 
  

https://doi.org/10.15587/1729-4061.2013.19130
https://doi.org/10.15587/1729-4061.2013.19130
https://doi.org/10.23939/chcht08.01.029
https://doi.org/10.15587/1729-4061.2015.47955
https://doi.org/10.15359/ree.27-1.14531


Alimova et al. 

2466 

 
Методика профільного навчання предмета «Алгебра і початки аналізу» для учнів 
старшої школи 
 
Жанар Алімова 
Казахський національний педагогічний університет імені Абая 
050010, проспект Достик, 13, м. Алмати, Республіка Казахстан 
 
Алма Абилкасимова 
Казахський національний педагогічний університет імені Абая 
050010, проспект Достик, 13, м. Алмати, Республіка Казахстан 
 
Лариса Жадраєва 
Казахський національний педагогічний університет імені Абая 
050010, проспект Достик, 13, м. Алмати, Республіка Казахстан 
 
 
Анотація 
 
Актуальність. Система освіти Республіки Казахстан поступово оновлюється відповідно до міжнародних вимог. 
Зміни торкнулися і методики профільного викладання предмета «Алгебра і початки аналізу» як важливого 
елемента підготовки старшокласників. 
 
Мета. Метою даного дослідження є розкриття особливостей профільного навчання предмета «Алгебра і початки 
аналізу» в умовах оновлення змісту освіти. 
 
Методика. Для досягнення мети використано методи аналізу та синтезу, порівняння, узагальнення, а також 
авторське анкетування. 
 
Результати. У дослідженні розкрито особливості нової освітньої парадигми Республіки Казахстан, описано 
сутність оновлення змісту освіти та визначено зміни в методиці викладання математичних дисциплін. Визначено 
роль профільного викладання предмета «Алгебра і початки аналізу» для учнів старшої школи. Для визначення 
актуальних проблем у методиці викладання предмета «Алгебра і початки аналізу» було проведено дослідження 
серед 129 учнів профільних старших класів середніх загальноосвітніх шкіл Республіки Казахстан. Результати 
дослідження показали, що учні отримують необхідні знання в процесі вивчення предмета «Алгебра і початки 
аналізу» за оновленою методикою, але відчувається нестача інноваційних технологій в процесі навчання і 
зворотного зв'язку з боку вчителів. Запропоновано шляхи вдосконалення методики профільного навчання з 
предмета «Алгебра і початки аналізу», серед яких додаткова робота з учителями та підвищення їхньої 
інноваційної компетентності, гейміфікація навчального процесу та надання учням можливості застосовувати свої 
знання на практиці. 
 
Висновки. Результати даного дослідження можуть бути використані керівництвом середніх загальноосвітніх 
шкіл Республіки Казахстан, а також викладачами математичних дисциплін для вдосконалення освітнього 
процесу та більш якісної підготовки учнів профільних старших класів. 
 
Ключові слова: точні науки; профільне навчання; оновлення змісту; математична грамотність; середня освіта; 
освітня програма. 
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