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of mathematics to students  of  the  «Construction» direction in  higher  education 
institutions

Research  Goal: Determination  of  the  theoretical  foundations  of 
professionally-oriented mathematics training for students in the «Construction» field 
at higher educational institutions, development of a corresponding methodology, and 
verification of its effectiveness by a pedagogical experiment.

Research Tasks: 
1. Reveal the essence of the concept of «professionally oriented training», determine 
the modern state of professional training for future specialists in the construction 
industry and their mathematical preparation in higher educational institutions;
2. Determine the goal and content of professionally-oriented mathematics training 
for students in the «Construction» field, as well as its connection with general and 
special technical disciplines;
3.  Develop  a  methodology for  professionally-oriented  mathematics  training  for 
students in the «Construction» field and create a complex of professionally-oriented 
tasks for its implementation;
4. Experimentally verify the effectiveness of the methodology for professionally-
oriented mathematics training for students in the «Construction» field.

Research Methods: 
- retrospective analysis: conducting an analysis of the Law of the Republic of 

Kazakhstan «On Education», state compulsory standards of higher and postgraduate 
education, and educational programs in the «Construction» field;  

- theoretical analysis: study of dissertation research, scientific-methodological 
and educational-methodological literature, and scientific articles on the research 
topic;  

-  empirical  methods:  surveying mathematics  teachers  and students  in  the 
«Construction» field, as well as conducting control works; 

-  pedagogical experiment, diagnostic methods, and mathematical-statistical 
processing of results.

Key points for the defense: 
1. Professionally-oriented mathematics training for students in the «Construction» 
field at higher educational institutions is an important condition for the formation of 
their professional competence.
2. The proposed content and methodology of professionally-oriented mathematics 
training for future construction specialists increase the efficiency of the educational 
process and form practical skills adapted to professional activity.
3. The pedagogical experiment showed the effectiveness of the methodology for 
improving the mathematical preparation of students through professionally-oriented 
and applied tasks in practical classes.



Description of the main research results
The relevance of the work is determined by the need to form the professional 

competence  of  specialists  in  higher  technical  education,  especially  in  the 
«Construction» field, at the current stage.

Mathematics training for students in the «Construction» field should not only 
maintain its role as a fundamental subject but also have a professionally-oriented 
character.

In this context, during the research, a methodology for professionally-oriented 
mathematics training for students in the construction field was developed, and its 
effectiveness was verified through a pedagogical experiment.

Based on the analysis  of  pedagogical,  psychological,  and methodological 
literature, professionally-oriented training was considered as a holistic pedagogical 
system of  content,  methods,  and  forms  of  education  aimed at  the  professional 
activity of the future specialist.

Analyzing the definitions of  professional  training given by domestic  and 
foreign educators, we decided to give the following definition: «Professionally-
oriented training is a pedagogical process based on the principle of professionalism 
in  teaching,  ensuring  increased  interest  in  the  student's  future  activity,  the 
combination  of  theoretical  knowledge  with  practice,  and  the  development  of 
professional thinking».

It  includes  increasing  student  interest  in  their  future  career,  combining 
theoretical knowledge with practice, and developing professional thinking.

The interdisciplinary connection of the content of mathematics training with 
general and specialized technical disciplines related to the construction industry was 
determined.

On  this  basis,  the  content  of  the  principles  of  continuity,  sequence, 
consistency, scientific nature, professionalism, interdisciplinary connection, applied 
orientation, motivation, and personal orientation was clarified, and their role in the 
preparation of future construction students was revealed.

The effectiveness of selecting mathematics teaching content adapted to the 
specifics  of  the  training  field,  using  active  teaching  methods,  and  digital 
technologies was demonstrated.

The structure and content of professionally-oriented mathematics training for 
construction students were systematized.

The content of mathematics training was divided into general theoretical, 
professional, and applied components, and their interdisciplinary connection was 
integrated  with  general  professional  and  specialized  disciplines  related  to  the 
construction industry.

A methodological system for professionally-oriented mathematics training for 
construction students was developed. The system consists of target, content, and 
procedural components.

The effectiveness of the methodological system is evaluated based on the 
results of the mathematical education of future specialists in the construction field.
It allows determining the level of mastery of professionally important mathematical 
knowledge, skills, abilities, and methods for solving engineering problems by future 



construction  specialists,  measuring  students'  emotional-value  attitude  towards 
mathematics  and mathematical  activity,  as  well  as  the results  reflected in  their 
actions, using specially developed assessment criteria.

The system demonstrates innovative methods of organizing the educational 
process (project, problem, research methods), forms (lecture, seminar, practice);
ways of using digital tools and systems of applied tasks. The methodology is aimed 
at  developing  students'  professional  engineering  thinking,  logical  analysis,  and 
modeling skills.

A methodology for improving the mathematical preparation of students was 
presented in practical classes.

Solving  professionally-oriented  mathematical  problems,  modeling  real 
engineering situations, and measurement and calculation tasks allowed students to 
transform their theoretical knowledge into practical skills.

The results of the pedagogical experimental work confirmed the effectiveness 
of the proposed methodology. As a result of implementing the research results into 
the educational process, the semester and final exam results of the experimental 
group of students were significantly higher than those of the control group.

The quality of mathematical knowledge, the level of performance of practical 
tasks, and professional motivation indicators increased.

Scientific novelty of the research: 
1. The essence of the concept of «professionally-oriented training» for students in 
higher educational institutions was revealed, and the place and modern state of 
professionally-oriented mathematics training for future construction specialists were 
determined.
2. The goal and content of teaching mathematics to future construction students, 
didactic principles, as well as the connection of mathematics with general technical 
and special technical disciplines and professional skills were determined.
3. A methodology for professionally-oriented mathematics training for students in 
construction fields was developed, and a system of professionally-oriented tasks was 
developed,  allowing  for  the  implementation  of  this  methodology; methods  for 
teaching  the  solution  of  professionally-oriented  tasks  in  practical  classes  and 
possibilities for using digital technologies were proposed.
4. The methodology for professionally-oriented mathematics training for students in 
the  «Construction»  field  was  experimentally  verified  and  its  effectiveness  was 
proven.

Compliance  with  the  directions  of  science  development  or  state 
programs: the dissertation topic is characterized by the main directions specified in 
the Law of the Republic of Kazakhstan «On Education», in the Concept for the 
Development of Higher Education and Science in the Republic of Kazakhstan for 
2023–2029, as well as in the state compulsory standards of higher and postgraduate 
education.

Methodological foundations of the research work: didactic foundations of 
higher  education,  higher  technical  education,  professionally-oriented  training, 
activity  and  competency-based  approaches  in  teaching,  research  works  on  the 
content  of  professional  education and the  theory of  knowledge,  the  concept  of 



mathematical education, theory and methodology of teaching mathematics, theory 
of forming the professional competence of future construction specialists; works in 
the  field  of  teaching  the  solution  of  professionally-oriented  mathematical 
problems.

Theoretical foundations of the research work: psychological-pedagogical, 
scientific-methodological, and educational-methodological works on the topic and 
problem of the research; professionally-oriented training, continuity of the content 
of mathematical education and its connection with special disciplines, systematic-
activity and competency-based approaches; the concept of mathematical education;
theoretical and methodological foundations of teaching mathematics for technical 
specialties in higher educational institutions.

Research sources: the Law of the Republic of Kazakhstan «On Education» 
was studied; the Concept for the Development of Higher Education and Science in 
the Republic of Kazakhstan for 2023-2029, state compulsory standards of higher 
and postgraduate education, the educational program «6B07320 - Construction», 
syllabus and  educational-methodological  complexes  of  the  disciplines 
«Mathematics-1»  and  «Mathematics-2»,  theory  and  practice  of  professionally-
oriented mathematics training, dissertation research, and scientific-methodological 
works.

Theoretical significance of the research: In the dissertation, the theoretical 
foundations, goal, and content of professionally-oriented mathematics training for 
construction students in higher educational institutions, its connection with general 
professional and special technical disciplines, as well as professional skills were 
determined; teaching  methods,  organizational  forms,  and  digital  educational 
resources aimed at improving the mathematical preparation of future construction 
specialists were proposed.

Methods of problem-based and project-based learning, the methodology for 
teaching the solution of professionally-oriented tasks in practical classes, and ways 
of applying digital technologies in organizing professionally-oriented mathematics 
training for students in the «Construction» field were shown.

Practical  significance  of  the  research: The  methodological  system  of 
professionally-oriented  mathematics  training  for  students  studying  under  the 
educational program «6B07320 - Construction» presented in the dissertation, and its 
content  and procedural  (activity)  components,  namely:  the  goal  and content  of 
professionally-oriented  mathematics  training,  methods  and  forms  of  teaching, 
methodological  recommendations  for  using  digital  technologies,  professionally-
oriented mathematical tasks and the methodology for solving them, can be used to 
improve the professional and mathematical preparation of students.

The research results contribute to the improvement of the methodological 
foundations of  teaching mathematics  adapted for  technical  specialties  in higher 
educational institutions.

A textbook on the discipline «Mathematics» for students of the educational 
program  6B07305-«Construction»  was  developed  and  implemented  into  the 
educational process (Shymkent: M. Auezov South Kazakhstan University, 2024. - 
240 p.).



Publication of results obtained during the execution of the dissertation.
The  doctoral  student's  contribution  to  the  preparation  of  each 

publication  (the  contribution of  the  author  of  the  dissertation  to  the  total 
volume of the publication is indicated as a percentage):

The total number of published works on the content of the dissertation is 10, 
including 2 in journals included in the Scopus database, 2 in scientific publications 
recommended by the Science and Higher Education Quality Assurance Committee 
of Ministry of Science and Higher Education of the Republic of Kazakhstan, 5 at 
international scientific-practical conferences, and 1 textbook.

All publications were prepared during the research. 
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