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ABSTRACT 

This article is devoted to the study of technical competencies (TC) among university students and their 
development through professionally directed training (PDT) in physics. The aim of this research is to offer a 
theoretical foundation and practical framework for developing the content and methods aimed at enhancing 
the TC of university students through PDT in physics. We base our work on the fundamental principles of 
personality and activity theory. The structure, content of TC, as well as its levels, components, criteria, and 
indicators, are identified. We present a model of a future bachelor's activity, using the specialty «Electric Power 
Engineering» as an example, to determine the training goals in terms of professional tasks in production. 
Technology has been developed for effectively fostering the TC of junior students at a technical university based 
on PDT, aligning all components of training with the competencies necessary for carrying out professional 
activities. According to pedagogical research, it has been proven that the formation of TC for university 
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students in the context of bachelor's training in «Electrical Power Engineering» can be effectively implemented 
if the educational process is oriented towards the model of a specialist's activities. Theoretical methods were 
employed, and numerical calculations along with experimental data were used to compare the study's results. 

KEYWORDS: Technical Competencies, University, Student, Professionally Directed Training, Physics. 
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JEE Category—Research. 

1. INTRODUCTION 

The research conducted by both local and 
international scholars and educators’ showcases a 
variety of perspectives on the content and 
organization of technical training for professionals. 
These ideas are explored from the standpoint of 
theories on personality development, including 
personality-oriented, personality-activity, and 
competency-based approaches, as well as the social 
aspects of innovative activity and the dynamic 
characteristics of educational technologies [1-5]. 
Attention is paid to the level of formation of 
knowledge, skills and abilities necessary for future 
professional activity, the formation of specialist 
competencies that are considered necessary for 
successful professional activity [6-10]. The crucial 
role of technical competencies in enabling engineers 
to effectively fulfill their professional responsibilities 
is also highlighted [11-13]. 

Existing approaches to the formation and 
development of technical competencies-such as 
systemic, personal-activity, and competence-based 
models-consider various frameworks for 
implementation within university education [14-18].  

In our research, we promote the implementation 
of targeted professional training, where TC are 
cultivated through educational experience, 
emphasizing the educational content and the 
organization of student activities in relation to their 
future professional responsibilities. In this 
framework, the training model for students in higher 
technical education will align with the characteristics 
of the personality traits being examined. Thus, our 
study focuses on the professionally directed 
educational process as the object, while the subject 
pertains to the development of students' TC. 

Creating an environment within the educational 
framework that allows students to enhance their TC 
is a key priority in higher education. Through a 
theoretical review of psychological and pedagogical 
literature, we have previously concluded that TC 
encompasses a combination of knowledge, skills, and 
personal attributes that influence the effectiveness of 
engineering tasks. This effectiveness relies on the 
application of scientific and technical knowledge in 
production, aimed at researching and refining 
engineering entities, such as technical systems and 
technological processes [5]. 

Furthermore, we assert that TC aid in goal setting 
and the organization of collaborative production and 
technical efforts focused on developing and 
sustaining systems that fulfill socio-technical 

requirements. This encompasses appropriate 
attitudes towards technology, proper use of 
machinery, tools, and materials; adherence to safety 
protocols; maintaining a tidy workspace; and a 
responsible approach to resource management, all of 
which contribute to creating safe and comfortable 
working conditions. University of the educational 
process and the identification of methods for the 
gradual enhancement of TC in university education 
are fundamentally linked to the assessment of the 
phenomenon being studied. 

This includes identifying the structure and levels 
at which university students form TC in 
undergraduate education. In our case, we focus on 
natural science disciplines, such as physics, which 
allow for the initiation of the TC formation process in 
early coursework. 

The aim of this research is to identify the levels 
and criteria essential for developing TC, positioning 
them as a fundamental priority in higher education 
for students [5]. 

2. METHODOLOGY 

In our research, we based our work on the core 
principles of personality and activity theory, which 
enabled us to formulate a working definition of the 
quality being examined - TC. This quality is defined 
as a characteristic of an individual that includes both 
the potential ability and the readiness to tackle 
professional challenges encountered in the 
workplace, thereby fostering a value-driven 
approach to these tasks [4,5]. 

When developing the matrix model of TC for 
university students, we based our approach on the 
competence-based theory and PDT for bachelor's 
programs [1-2,4,6,9,19-20]. Accordingly, we 
identified three key components of TC: value-
motivational, substantive, and technological.  

-  value-motivational component: this component 
reflects an individual's professional orientation, 
showcasing their value systems and motivation to 
engage with educational and professional tasks 
pertinent to their selected field. 

- substantive component: this includes both 
theoretical and empirical knowledge, comprising 
scientific theories, principles, laws, and facts related 
to natural processes and their characteristics, as well 
as an understanding of the profession and the roles 
of specialists involved in the development and 
maintenance of energy systems. 

- technological component: this component 
highlights the capability to apply acquired 
knowledge in practical and operational ways that are 
suited to specific contexts, relevant to both 
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educational and cognitive activities during training 
and in future professional pursuits. 

Based on our analysis of existing studies on the 
formation of technical competencies and in line with 
our definition of their essence, we identified specific 
criteria and indicators [21]. 

In line with our methodological framework, 
technical competencies as a trait of personality are 
cultivated through a cohesive process of student 
development, taking place within the comprehensive 
educational environment of technical university. 
Consequently, the criteria we have set forth represent 
the skills that students need to acquire to successfully 
tackle professional challenges in the future. 
We propose the following criteria for evaluating 
TC:  

-  Student activity and independence: this 
criterion assesses the students’ engagement and 
autonomy in all forms of PDT and their motivation 
to achieve personal goals. The indicators encompass 
their perspectives on the learning experience and 
their future career endeavors, along with their 
comprehension of the personal qualities demanded 
by the profession. 

-  Understanding of professional role: this 

criterion assesses the student's grasp of the roles and 
importance of specialists in the energy sector within 
the framework of contemporary collaboration, as 
well as their proficiency in self-directed learning 
techniques. Indicators for this criterion include the 
level of awareness regarding the need to acquire a 
comprehensive knowledge base for successful future 
careers and an emphasis on teamwork within 
student groups. 

- Self-perception as a future professional: this 
criterion explores how students perceive themselves 
in relation to their prospective professional roles. 
Through targeted training, students acquire 
theoretical knowledge in their academic fields and 
cultivate a value-driven approach to their future 
careers. Indicators for this criterion include their 
ambition for success, understanding of professional 
expectations, and self-evaluation of their core 
professional attributes. 

Based on these criteria, we established relevant 
indicators that can be illustrated in a matrix model, 
capturing both the qualitative elements of the 
phenomenon being studied and its important 
quantitative dimensions (see Table І) [4-5]. 

Table 1: Model Of TC In the Form of a Matrix. 
TC: indicators  

TC: 
criteries in the formation 

Components 

motivational value substantive technological 

Engagement and autonomy in PDT, along with 
the aspiration to reach objectives 

Readiness to learn, 
recognizing the importance 
of willpower and personal 

growth. 

The possession of 
knowledge and skills in 

specific fields. 

Capability to apply subject 
knowledge to practical tasks 
with an emphasis on future 

specialization 

Understanding the role, function, and 
importance of a specialist in the energy sector 

in today's world, along with the ability to 
engage in self-directed learning. 

A proactive and engaged 
attitude towards the future 
professional field, as well as 
a commitment to acquiring a 

contemporary technical 
education. 

Acquiring a comprehensive 
understanding of natural 

science concepts in PDT to 
ensure effective training in 

a chosen specialty. 

The capacity to organize and 
categorize knowledge 

acquired through 
information research for self-

directed learning. 

Perception of oneself as a participant in future 
professional endeavours. 

The ambition and 
determination to succeed, 

along with an awareness of 
one's personal abilities in 

relation to their educational 
level. 

Acquiring techniques for 
gaining knowledge during 
PDT and utilizing them in 
a future career in line with 

industry standards. 

The ability to assess and 
evaluate the outcomes of 
educational and cognitive 

activities, make adjustments 
as needed, and maintain self-

esteem. 

In accordance with this structure of students' 
technical competencies, we have identified high, 
sufficient, average, and low levels of technical 
competencies:  

- high: students who have achieved a high level of 
TC exhibit a consistent and positive attitude towards 
their academic pursuits and future careers. They 
acknowledge the importance of acquiring knowledge 
that is professionally relevant to their field of study. 
At this stage, students not only grasp the significance 
of collaboration and professional communication for 
their future roles but also possess the skills to engage 
effectively in teamwork with peers and instructors. 

They are adept at applying their knowledge to tackle 
complex educational and cognitive challenges. 
Furthermore, their ability to differentiate between 
their ideal self and their actual self enables them to 
assess their skills realistically, promoting a proactive 
and intentional approach to self-education. At this 
TC level, students harmonize their professional goals 
with their personal aspirations. 

- sufficient: this level is marked by a consistent 
high level of cognitive engagement, which aids in the 
acquisition of a standard knowledge base. With a 
positive outlook towards their future careers and a 
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readiness to learn, students recognize the importance 
of their chosen profession. They understand that 
their personal characteristics affect their capacity to 
address future challenges and adapt to various 
situations. While they can effectively utilize their 
knowledge to solve educational and cognitive 
problems within their discipline, they still require 
guidance from their instructors. They are also 
capable of assessing the outcomes of their efforts. 

- average: at this stage, students generally 
maintain a positive attitude towards their education 
and future careers, driven by the aspiration to 
achieve a certain social status. However, their 
motivation to engage in professional activities tends 
to fluctuate based on circumstances. 

- low: students in this category display a vague 
positive inclination towards learning. They may 
recognize the importance of developing technical 
skills but face considerable challenges in doing so. As 
a result, their initiative in decision-making or self-
evaluation is infrequently demonstrated. 

In summary, the criterion-level framework for 
assessing students' TC not only identifies the 
indicators of their development, as outlined in Table 
1, but also categorizes the levels of TC. The TC model 
we created for students in technical universities 
allows us to explore the underlying mechanisms of 

this phenomenon. Gaining insight into these 
mechanisms helps us pinpoint methods, tools, and 
formats for the gradual development of TC within 
the educational framework of the university, 
ultimately improving the quality of training for 
specialists in the technical education sector. Our 
research spanned seven years, from 2018 to 2025, and 
was conducted in phases. The objective of the 
subsequent experimental study was to investigate 
and identify effective methods, strategies, and 
conditions that facilitate the development of 
technical competencies in aspiring electrical 
engineers. To this end, a scientific and 
methodological seminar was organized for 
university educators involved in training electrical 
engineers, with efforts taking place at both national 
and international levels. We reviewed state 
educational standards and standard curricula, as 
well as analyzed scientific literature related to 
research in electrical engineering and the modeling 
of pedagogical processes. This comprehensive 
approach enabled us to create a model for the 
activities of specialists in developing technical 
competencies for a bachelor’s degree in electrical 
engineering, aligned with labor market demands for 
the professional training of engineers. (Figure 1). 

 
Figure 1: Model Of Specialists' Activities for Developing Technical Competencies for Bachelor's Degree in 

Electrical Engineering. 

The objects of study for a bachelor's degree in 
electrical power engineering can be identified as 

follows: a) the technological processes involved in 
the production, transmission, reception, processing, 
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and storage of information within electrical 
networks; b) the electronic and electrical equipment 
associated with these systems; c) various types of 
information regarding these systems and their 
operational modes. The areas of activity are 
characterized by the shared production functions of 
the aggregate bachelor in this field, which define the 
theoretical preparedness and organizational role of 
the engineer within the production process. These 
areas form a functional component of the model that 
encompasses the theoretical, research, and 
organizational-management functions of the 
engineer. By jointly examining the subject and 
functional structures of activity, we can identify the 
primary types of professional activities for this 
bachelor’s profile, and, through them, outline 
generalized professional tasks. 
The main types of activities for an electrical power 
engineer include [4-5]: 
General cultural: 

- the ability to enhance one’s general cultural 
and professional level and independently 
acquire new research methods; 

- the capacity to act as a communicator who can 
facilitate administrative and business 
communication to activate the human factor; 

- the ability to adapt to one’s professional focus; 
- the skill for self-assessment and the ability to 

draw conclusions; 
- the capability to make organizational and 

managerial decisions and evaluate their 
outcomes; 

Professional: Organizational management: 
- the ability to manage projects and networks; 
- the capacity to formulate corporate strategies; 
- the skill to apply modern methods for 

addressing strategic challenges; 
- the ability to create programs for 

organizational development and change and 
ensure their execution. 

Analytical:  
-  the capability to employ both quantitative and 

qualitative methods for carrying out scientific 
and applied research;  

-  proficiency in strategic analysis methods;  
-  the capability to create analytical documents for 

evaluating their effectiveness. 
Research: 

-  the skill to synthesize and critically assess 
findings from both domestic and international 
researchers; 

-  the skill to recognize and articulate pertinent 
scientific issues; 

-  the skill to carry out independent research 

based on a formulated plan; 
-  the skill to present research outcomes in the 

format of a scientific report, article, 
presentation, or analytical note. 

3) Specialized:  

-   the ability to conduct qualitative and 
quantitative analysis in the field of the 
country's electrical power engineering;  

-  the capability to evaluate contemporary 
information technologies; 

-  the capability to assess current theoretical and 
methodological approaches to investigating 
scientific issues. 

The analysis of information enabled us to identify 
several generalized tasks related to professional 
activities in the field of electrical power engineering, 
which can be applied in physics education. The 
developed model comprises four components that 
represent the object, areas, types, and generalized 
tasks of professional activity. At Gumarbek 
Daukeyev AUPET, an initial diagnostic experiment 
was conducted at the outset. The primary objective of 
the confirming experiment was to assess the levels of 
technical competencies among bachelor's students 
and to evaluate the applicability of the indicators 
outlined in our model along with the corresponding 
diagnostic tools. A comprehensive methodology was 
utilized during the experiment, incorporating 
surveys, observations, tests, interviews, task 
performance, and other methods [22-23]. The 
findings from the confirming experiment supported 
our hypothesis that the absence of specially 
organized, professionally oriented training in the 
early years affects the development of students' 
technical competencies. A total of 283 students 
participated in the study, which we divided into two 
groups: 103 in the experimental group and 180 in the 
control group. Specifically, 58.2% of students in the 
experimental group and 61% in the control group 
exhibited a low level of technical competencies, while 
the average levels were 31.1% and 48.8%, 
respectively. This data led us to conclude that 
targeted efforts are necessary within the university to 
enhance technical competencies. To address this, we 
selected the specialty «Electrical Power 
Engineering». We are convinced that developing 
competencies in the context of a bachelor's degree in 
electrical power engineering can be effectively 
achieved by aligning the educational process with 
the model of the specialist's activities (Figure 1). In 
this case, to conduct the next formative experiment, 
we developed a professionally oriented educational 
and methodological complex for the discipline 
«Physics» for future electrical power engineers. For 
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students enrolled in the educational program (EP) in 
«Electrical Power Engineering», 135 hours are 
allocated for physics, of which 15 hours are for 
lectures, 15 hours for practical classes, and 15 hours 
for laboratory sessions. The remaining 15 hours are 
for independent work of a student under the 

guidance of a teacher (IWST), and 75 hours are for 
independent work of the student (IWS). Table ІІ 
shows an example of the components of a traditional 
and professionally directed physics course for 
students of the EP «Electrical Power Engineering» on 
the topic «Dynamics». 

Table 2: Example Of The Components Of A Traditional And Professionally Directed Physics Course For 
Students Of The EP «Electrical Power Engineering» On The Topic «Dynamics». 

Topic Dynamics 

Lesson type   Lecture  

Type of training  Traditional  Professionally directed 

Used methods  
Traditional, modular-heuristic, interactive, problem-based, project-based, case method, remote, electronic, 

experiential learning, flipped classroom, gamification, differentiated. 

Goals of the lecture 

- development of students' understanding of 
fundamental concepts and principles of 

mechanics;  
- examination of the laws of dynamics and their 

characteristics. 

- development of students' understanding of fundamental 
concepts and principles of mechanics;  

- examination of the laws of dynamics and their 
characteristics. 

- formation of students' technical competencies through the 
elucidation of the meaning of physical phenomena and the laws of 

dynamics related to their future professional activities. 

Lecture Contents 

Dynamic characteristics of motion, equation of 
dynamics for a material point. Dynamics of rigid 

bodies. Work and power.  
Moment of impulse. Moment of force. Moment of 

inertia of a rigid body. Steiner's theorem. 
Equation of dynamics of rotational motion of a 
rigid body relative to a fixed axis. The analogy 

between the descriptions of rotational and 
translational motion [24]. 

             +    Application of the laws of dynamics in electrical 
circuits and systems. Free axes. Gyroscope. The principle of wind 
energy conversion: wind generator (familiarization with the basics 

of wind energy). Energy-saving opportunities in a frequency-
controlled drive: Mechanical characteristics of a pumping unit. 

Lesson type   Practical  

Goals of the practical 
lesson 

-  deepening of theoretical knowledge presented 
in lectures; 

-  application of theoretical knowledge to solve 
practical problems. 

          + 
- formation of technical competencies in students through 

the application of materials with technical content. 

Lesson type   

Laboratory  

List of proposed works: 
1. Investigation of the laws of kinematics 

and dynamics through the use of 
Atwood's machine. 

2. Determination of the coefficient of 
rolling friction using the inclined 

pendulum method.  
3. Calculation of the moment of inertia for 

Maxwell's pendulum.   
4. Measurement of the moment of inertia of solid 

objects through torsional 
oscillationsDetermination of the projectile's 
velocity on a ballistic torsional pendulum. 

5. Study of the gyroscopic effect. 

             + For each subgroup of students, tasks numbered 1, 
3, 4, and 6 from this list of assignments are mandatory to 

complete. These tasks help to understand the importance of 
calculating the moment of inertia for the development and 
optimization of machines such as generators, turbines, and 
electric motors, as it affects their dynamic characteristics, 

including acceleration and stability (the works in question 
have been virtualized by us, and there are author 

certificates) [25]. 

Type of control 
 

 

Сontrol task, test 

A system of practical and technical problems. Physical 
problems provide insights into the operational principles of 
mechanisms and machines, as well as the transmission and 

transformation of energy, among other aspects. 

Calculation and graphic work 
Problems demonstrated the application of physical laws in 

electrical energy and everyday human life 

IWS, IWST, SRP (Student research paper) [26] 

1. Prospects for the use of wind turbines in 
Kazakhstan and the world. 

2. Anemometers: types, principles of operation, and 
application in the electric power industry. 

3. Methodology for Highly Efficient Pump System 
Management [27]. 

The formative experiment was conducted with the experimental group. The aim of the formative 
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experiment was to form students' technical 
competencies. Throughout the experiment, 
diagnostic evaluations were performed, enabling the 
creation of corrective action plans derived from the 
analysis of the gathered data. The formative 
experiment was carried out in multiple phases: 

In the initial phase – orientation - attention was 
focused on forming the indicators of the value-
motivational component, professional orientation, 
and cognitive interest among undergraduate 
students. Students were directed towards 
understanding the content of the theoretical 
knowledge being developed, as well as enhancing 
their intellectual abilities and practical skills for self-
education. 

At the second stage – formation - the main focus 
was on developing the value-motivational and 
content components, while future bachelor's 
students were encouraged to systematically 
assimilate both theoretical and empirical knowledge. 

At the third stage – development - the emphasis 
was on improving the skills and abilities related to 
the technological component through the completion 
of progressively more complex tasks. 

To develop the value-motivational component 
(Table 1), methodological guidelines for independent 
work and research projects were created. Interest in 
the discipline was maintained through consultations 
during independent work and self-study under the 
guidance of an instructor. Students received 
interactive consultations on questions arising during 
the study of physics. 

Throughout the educational process, students 
were assigned additional independent tasks. The 
level of this component was also enhanced by 
increasing interest in professional activities to 
achieve high results in the learning process, which 
contributes to the formation of physical knowledge 
in a generalized and abstract manner, as well as to 
the analytical processing of educational assignments. 

The development of the content component 
among students was linked to solving technically 
oriented problems and completing selected 
laboratory work. 

Structured and multi-level assignments, along 
with student research, were used to enhance the 
technological component of technical competencies 
in the educational process. 

At the fourth stage – integration - active surveys, 
testing, and both direct and indirect observations 
were conducted, aimed at analyzing expert 
assessments and other methods. 

3. RESULTS AND DISCUSSION 

The data was obtained through a survey that 
included questions related to the professional 
activities of future power engineers. The processing 
of data from the pedagogical experiment, obtained 
through a survey, included several stages. After 
conducting descriptive statistics, qualitative analysis, 
and comparative analysis, the results were obtained. 

The findings of the experiment indicated that both 
the experimental and control groups exhibited a 
common trend: during the phased development of 
technical competencies, certain personal qualities are 
observed to develop. However, the nature of these 
changes differs between the two groups. The data 
shown in Table 2 reveals that the proportion of 
students with a low level of developed technical 
competencies in the experimental groups dropped 
significantly from 58.2% (60 students) to 14.5% (15 
students), which corresponds to a reduction of 43.7% 
(45 students). In the control groups, this indicator 
decreased only by 21% (from 61% to 40%, which 
corresponds to 38 students). 

Furthermore, the number of students with an 
average level of developed technical competencies in 
the experimental groups increased from 31.11% (32 
students) to 38.9% (40 students), reflecting a growth 
of 7.79% (8 students). In the control groups, this 
growth was 18.3% (from 48.8% to 30.5%, 
corresponding to 33 students). 

The proportion of students demonstrating a 
sufficient level of developed technical competencies 
in the experimental groups rose from 10.69% (11 
students) to 41.79% (43 students), reflecting an 
increase of 31.1% (32 students). In contrast, the 
control groups experienced only a 2.5% increase 
(from 11% to 8.5%, equivalent to 5 students). 

It is important to highlight that the experimental 
groups had a greater number of students achieving a 
high level of technical competencies development 
compared to the control groups. 
The analysis data confirms the positive dynamics of 
TC development, which is also presented in Table ІІІ. 

Table 3: Levels Of Developed Technical Competencies Among Bachelor's Students At Different Stages Of The 
Experimental Pedagogical Work Conducted Based On Professionally Directed Physics Training (In %). 

Levels of development of 
students' TC 

Experimental groups  Control groups 

Phase, % 

Initial I II III IV Initial IV 

low 58,2 (60st) 52 43 31,9 14,5 (15st) 61 40 
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average 31,11 35,5 36 34,8 38,9 30,5 48,8 

sufficient 10,69 12,5 22 33,3 41,79 8,5 11,2 

high - - - - 4,81 - - 

The graphical representation of the changes in 
students' levels of technical competencies 
throughout the experimental pedagogical work is 
shown in Figure 2. The zero point on the x-axis 

indicates the initial state of students' technical 
competencies prior to the commencement of the 
formative experiment. 

Figure 2: Dynamics Of Changes In Students' TC Levels. 

4. CONCLUSIONS 

Successful development of technical 
competencies in bachelor's degree students studying 
electrical engineering can be achieved if the 
educational process is aligned with the model of 
professional activities aimed at cultivating these 
competencies (Figure 1). A professionally directed 
educational and methodological complex of the 
discipline serves as a foundation for studying more 
complex subjects (prerequisites) and helps students 
assimilate and integrate information from additional 
courses. Fundamental knowledge of physics 
facilitates specialists' adaptation to the demands 
associated with the development of cutting-edge 

technologies in the field of electrical engineering, 
while professionally directed physics education 
accelerates the acquisition of new professional tasks, 
which is important for a successful career. 

The experimentally confirmed effectiveness of the 
methodology for forming students' TC, applied 
during the academic years from 2018 to 2025, can be 
successfully implemented in universities and 
institutions that offer bachelor's degree programs, as 
well as in technical colleges. The implementation of 
this methodology will enhance the quality of training 
specialists who meet the modern labor market 
requirements and contribute to the effective 
acquisition of necessary technical skills and 
competencies by students. 

REFERENCES 

Abdulla, F. W. (2017). The Gap Between Engineering Education and Post Graduate Prepadeness. Walden 
University ScholarWorks, 111. 

Arabadzhi V.A. (2010) Creative search in work with teachers. DOW Management, 3, pp.26-28. 
Borisova, L. A. (2006). Development of technical competencies in students based on information technologies 

for education (Abstract of the dissertation for the degree of Candidate of Pedagogical Sciences: 
13.00.01). Kazan. 

Byham, W. C. (2016). Developing dimension-competency-based human resource systems. In K. W. Bernthal 
(Ed.), Development Dimensions International, (No. 1, pp. 62-79). 

Cakir, M. (2008). Constructivist approaches to learning in science and their implications for science pedagogy: 
A literature review. International journal of environmental and science education, 3(4), pp.193-206. 

De Corte, E., & Verschaffel, L. (2003). High-efficiency learning: An experimental project connecting theory with 
practice. Perspectives, 4, 121-133. 

Esposto A. (2008) Skill: An Elusive and Ambiguous Concept in Labour Market Studies. Australian Bulletin of 
Labour, vol. 34, no 1, pp. 100–124. 

Hoffmann, T. (1999). The meanings of competency. Journal of European Industrial Training, 23 (6), 275-285.  
Hsiao, H.C., Chen, S.C., Chang, J.C., Chou, C.M., & Shen, C.H. (2009). Factors that influence school 



2784 GULNARA NAURYZBAYEVA et al. 
 

SCIENTIFIC CULTURE, Vol. 12, No 2.1, (2026), pp. 2774-2784 

organizational innovation in technical institutes and universities. World Transactions on Engineering 
and Technology Education, 7(1), p. 71-76. 

Ismail, A. A., & Hassan, R. (2019). Technical competencies in digital technology towards industrial revolution 
4.0. Journal of Technical Education and Training, 11(3). 

Jablonsky, T. (2009). Cooperative Learning as an Innovative Trend in Education. Journal of The New 
Educational Review, 19 (3-4), 17-28. 

Karatayeva, K., ..., Nauryzbayeva, G. (2021). Methodology for highly efficient pump system management. 
Chemistry and Chemical Technology, 15(1), 47-54. https://doi.org/10.22034/chemm.2021.135246.  

Karsybayev, M., Mazhitova, L., Salamatina, A. (2019). Physics: Lecture notes for students of specialty 5B071800 
- Electric power engineering (99 p.). Almaty: AUPET. 

Nauryzbayeva , G., Mazhitova, L., Gabdullina, G., Revalde, G., Aldzhambekova, G. (2024). Formation of 
technical competencies of undergraduate students in higher education. Cypriot Journal of Educational 
Sciences, 19(3), 290–300. https://doi.org/10.18844/cjes.v19i3.7285 

Nauryzbayeva , G., Mazhitova, L.H, Kutkeldiyeva, E. O. (2020). Pedagogical questions of teaching in physics. 
In Proceedings of the International Scientific and Practical Conference "Issues of Modern Science: New 
Achievements" (pp. 215-223). Prague, Czech Republic. 

Nauryzbayeva, G., et al. (2020). Practice-oriented education in universities: Opportunities and challenges. In 
20th Anniversary International Multidisciplinary Scientific Geoconference SGEM 2020 (pp. 16–25). 

Nauryzbayeva, G., Gabdullina, G.L. (2022). Organization of independent work in the physics course in a 
technical university. Bulletin of KazNU, Series of Physics, 4, 81-87. ISSN 2663-2276. 
https://bph.kaznu.kz/index.php/zhuzhu/article/view/1630 

Nauryzbayeva, G., Gabdullina, G.L., et al. (2023). Didactic conditions for the formation of technical competences 
of university students. Bulletin of KazNU, Series of Physics, 3. 
https://doi.org/10.26577/RCPh.2023.v86.i3.09 

Nauryzbayeva, G., Revalde, G. (2019). Development of technical competence of undergraduate students. 
Bulletin of KazNU, 4(61).  

Nauryzbayeva, G., Revalde, G. (2021). Distance learning in the formation of technical competencies of 
university students (on the example of natural sciences). In International Conference «Economic 
Science for Rural Development» (pp. 11-14). Jelgava. 

 Nikolaenko, S., Ivanyshyn, V., Bulgakova, O., Zbaravska, L., Vasileva, V., Torchuk, M., & Dukulis, I. (2022). 
Programming of pedagogical technology for formation of professional competence when studying 
natural and general technical disciplines. In Engineering for Rural Development (Vol. 21, pp. 623–630). 
Latvia University of Life Sciences and Technologies. https://doi.org/10.22616/ERDev.2022.21.TF201 

Oliynyk, V. V., Samoylenko, O. M., & Gorbenko, O. A. (2019). Pedagogical model of preparation of future 
engineers in specialty «Electric Power, Electrical Engineering and Electrical Mechanics» with use of 
massive online courses. Information Technologies and Learning Tools, 73(5). 

Shmatko, N. A. (2012). Competencies of engineering personnel. Foresight, 6(4), 32-47. 
Walsh, S., & Linton, J. D. (2002). Measurement of technical competencies. The Journal of High Technology 

Management Research, 13(1), 63-86. 
Yergalauova, Z., et al. (2024). Development of professional competencies of future technical university 

specialists through professionally oriented teaching of mathematics. World Transactions on 
Engineering and Technology Education, 22(4). 

Zeer, E. F., & Pavlova, A. M. (2005). Modernization of vocational education: Competency-based approach. 
Moscow: MSPU, 7(4).  

 Zhang, J., Zhang, Z., & Jin, R. (2022). Toward next-generation engineering education. Computer Applications 
in Engineering Education, 30 (1). 

 

 

https://doi.org/10.22616/ERDev.2022.21.TF201

