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This study examines what needs to be done to restructure engineering education to meet
today’s challenges. The need to modernize training in high-tech specialties due to the
rapid development of science and technology is substantiated; a short period of time
between innovation and its commercialization; short life cycle of high-tech goods; constant
change in consumer needs. The needs of consumers change due to the influence of
science and technology, changes in the external and internal environment, as well as
changes in the psychosomatic state of the person himself. All these factors add
fundamentally new requirements to the construction of the curriculum and breakdown
by the special workload of students throughout the entire period of study. Modern
universities should provide not only higher education, but also lay the foundation for the
possibility of improving the qualifications of employees throughout their professional
life. Also, additional courses should be formed that will help the university graduate to
adapt to new conditions, if it is necessary to change the received qualification in a
certain field. “Mechanical Engineering Education” in Turkey was chosen as an example.
The importance of specialized mechanical engineering, developments in our public and
private universities that create specialized engineering fields, survey results and criticisms
on this were assessed, and a model proposal was created for the transition to specialized
mechanical engineering in the short and long term. There is no longer any doubt about
the need for distance education, which has become compulsory with the onset of the
global pandemic. This is, first of all, an opportunity for students to independently choose
the time and pace of study that is acceptable for them. Secondly, to choose an educational
institution, in any corner of the world, thereby gaining knowledge of various scientific
disciplines, which is quite effective from a practical point of view. This study also explains
the distance education model in which professional universities will provide their members
with the transfer of rapidly evolving academic industry knowledge.

Keywords: education, engineering, educational courses, modernization, specialization,
graduates, qualification improvement.

Introduction
The rapidly developing information and

communication age has made sector employees and
businesses that do not renew themselves unable to do
business under competitive conditions. This situation
becomes more important in professional groups that

use new and advanced technology. While in many
European countries a profession requires updating after
24-26 months, this situation becomes important in a
short time such as 18-24 months for the USA and
Japan. Because; In order for employees with a diploma
to receive a good standard of living and a high salary,



112 ISSN 2415-3974. Åêîíîì³÷íèé â³ñíèê Äåðæàâíîãî âèùîãî íàâ÷àëüíîãî çàêëàäó
“Óêðà¿íñüêèé äåðæàâíèé õ³ì³êî-òåõíîëîã³÷íèé óí³âåðñèòåò”, 2023, ¹ 2, C. 111-116

Okuyan Cemal, Chupryna Nataliia

they need to constantly improve themselves and receive
lifelong education.

This rapid development of technology has made
it necessary for branches of science to specialize and
be divided into sub-branches. Nowadays, areas of
expertise that deal with more detailed issues are gaining
importance.

Purpose of the article
The article aims to develop directions for the

restructuration of engineering education to modern
challenges.

Presentation of the main material
This study was conducted on Mechanical

Engineering Education. In general, mechanical
engineering addresses a very wide field. Over the years,
specialist course plans and diploma fields have emerged
to replace general mechanical engineering education.
Generally, courses on general and common subjects
are given in the first 3-4 semesters, and elective
specialization courses are given in the following
semesters. Students; At this stage, they focus on the
subjects they are interested in, thus ensuring that the
graduates specialize. In some cases, specialization
occurs during master’s and doctoral education.

Today, technological developments significantly
affect engineering education. Developed universities
are the pioneers of this change. Universities in Turkey,

known for their high quality of education, allocate
significant budget resources to this change. However,
some private universities prefer professional groups
that require less investment instead of expensive fields
that require high investment budgets. Fields such as
energy engineering, mechatronics engineering and
biomedical engineering, production systems
engineering, materials engineering, telecommunications
engineering and software engineering are of interest
[1, 4-6].

Besides these, advanced technological equipment
and computer-controlled systems are used in
applications such as smart building applications,
variable refrigerant flow rate (VRV), variable air flow
rate (VAV) central systems, clean air quality rooms,
full air conditioning systems, industrial air conditioning
systems.

As an example, Turkey’s most popular university
in the field of engineering, Istanbul Technical
University, offers the courses in Table 1 in its graduate
education in plumbing engineering. After giving
common courses to students studying in the mechanical
engineering department in the fields of plumbing,
energy, automotive and control, he wants the students
to choose elective courses in the fields they want to
specialize in the 6-7-8 semesters and thus specialize.
Elective field courses are given in Tables 2 and 3.

Compulsory Courses 
Fall semester Spring semester Summer semester 

Numerical Calculation Methods 
Pump Installations and 

Pipelines 
Environmental Control and HVAC Systems 
For Buildings 

Fluid and Heat Transfer Principles  
in Installations 

Heating Systems Extinguishing Systems 

Fundamentals of Air Conditioning Air Conditioning Systems Cooling Technique 
Elective Courses 

Fall semester Spring semester Summer semester 
Ventilation Steam Installations and Devices Smoke Evacuation and Pressurization 
Alternative Energy Systems Geothermal District Heating Heat Economy in HVAC Systems 

Table 1
Courses Taught in the Plumbing Engineering Master’s Program

Plumbing Option Energy Option 
Natural Gas Installation Power Plants 
Steam Boilers Thermal turbo machines 
Fire security Steam Boilers 
Building Automation Energy Management 

Table 2
Plumbing Option elective courses

Table 3
Energy and installation option elective courses
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When examining Balikesir University as a
different university, in addition to Istanbul Technical
University, which is Turkey’s most well-known
university in the fields of engineering, in the Mechanical
Engineering Department of the Faculty of Engineering;

Students who are allocated to the fields of
thermodynamics, energy, mechanics, manufacturing
and machine dynamics take the specialization courses
in Table-4 in addition to the common general courses,
starting from the 5th semester.

Table 4
Plumbing Field Courses Taught in the Department of Mechanical Engineering

Some universities in the American school are
structured with fewer comprehensive faculties and more
departments within faculties. For example, Faculty of
Engineering and Natural Sciences consists of the
following departments, Material science and
engineering, Energy Engineering, Production Systems
Engineering, Mechatronic Engineering, Industrial
Engineering, Micro Electronics Engineering, Electronic
Engineering and Computer Science,
Telecommunications Engineering, Computer Science
and Engineering, Biological Sciences and
Bioengineering.

The fact that courses for specialization in
Mechanical Engineering departments are generally
opened in the 7th and 8th semesters causes the number
of courses and credits related to these fields to be
insufficient or the courses to be integrated into each
other. Some of our universities realized this situation
and started branching out in the 5th or 6th semesters,
as seen in Tables 1–4.

The need for expert mechanical engineering and
the importance of this model can be seen in the
results of a detailed survey we conducted for mechanical
engineers working in the plumbing sector.

The majority of the mechanical engineers who
participated in the survey we conducted across the
country were selected from among those who
graduated from the departments that mainly teach
plumbing courses at universities (Heat Process, Energy
and Thermodynamics) and are currently working in
these sectors. Interviewers stated that the courses
they took were not sufficient for the plumbing
industry.

Mechanical engineers, who want to be divided
into fields mostly in the 5th semester, say that the
practical course hours during their education are

insufficient (refrigeration, air conditioning, plumbing,
heating, solar energy, natural gas, fire installation),
and that there are project courses at the end of each
course taught about installation. They state that it is
necessary.

They mostly want industrial internships to start
in the 2nd semester and even to have internships in
all semesters by adjusting the academic calendar. Thus,
it becomes important for education and industry to
coexist and for students to get to know workplaces in
parallel with their education.

The importance of carrying out projects addressing
the problems of the sector during training (80%) and
rearranging lesson plans for specialization (75%) are
emphasized in the survey results [2].

Two models can be considered in Specialist
Mechanical Engineering. Short term model and long
term model.

In the short-term model, common courses in
the first 2 years, and gradually increasing courses specific
to the field of specialization in the next 2 years.

In the long-term model, opening departments
in faculties directly related to specialization subjects
may be considered. For example (in mechanical
engineering subjects), Mechanical-Installation
Engineering, Mechanical-Automotive Engineering,
Mechanical-General Manufacturing Engineering,
Mechanical-Materials Science and Engineering,
Mechanical-Mechatronics Engineering, Mechanical-
Production Systems Engineering.

Since establishing workshop and laboratory
infrastructures in engineering education is expensive,
the short-term model can be considered a more
economical solution. In this case, the courses that
should be given during the 4-year education period
are seen in Tables 5 and 6.



114                        ISSN 2415-3974. Åêîíîì³÷íèé â³ñíèê Äåðæàâíîãî âèùîãî íàâ÷àëüíîãî çàêëàäó
“Óêðà¿íñüêèé äåðæàâíèé õ³ì³êî-òåõíîëîã³÷íèé óí³âåðñèòåò”, 2023, ¹ 2, C. 111-116

Okuyan Cemal, Chupryna Nataliia

Table 5
Courses that must be taught between 1-4 semesters in Specialist Mechanical Engineering

Table 6
Courses to be taken between 5-8 semesters in plumbing engineering

(T-P-L: Theoretical, practical and laboratory)

(T-P-L: Theoretical, practical and laboratory)

As seen in Tables 5 and 6, courses aimed at
specialization were withdrawn until the 2nd semester
to ensure that the courses did not overlap each other.
Starting from the semester in which the specialization
courses started, field laboratory courses have been
included with the field courses in the same semester.

In addition to the general mechanical engineering
courses, the specialist mechanical engineer candidate
who studies the courses in eight semesters; He studies
14 specialization courses, 6 specialization laboratories,

5 specialization project courses and does 4 specialization
industrial internships related to the specialization
courses at the end of the spring semester.

Conclusion and recommendations
The increase in the number of options in

Mechanical Engineering departments has led to an
increase in the number of courses taught in areas of
specialization. However, allocation to options usually
starts in the 7th semester and courses that should
have been taught one or two semesters ago are taught
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in the same semester, causing the courses to overlap
with each other. This situation causes the issues to be
poorly understood.

In the model proposal for transition to specialist
mechanical engineering in the short and long term,
prerequisite courses are determined in both general
mechanical engineering courses and specialization
courses, ensuring that the courses do not overlap each
other. In order to understand the specialization courses
properly, project and laboratory courses are
recommended in both models.

Widespread application in the world; After
undergraduate education, postgraduate and doctoral
studies are carried out for specialization. Universities
and professional organizations should organize courses
and practical training at certain periods in order to
transfer the rapidly developing technology to their
former graduates. Thus, it will be possible to eliminate
the generation gap in graduates.

Although this study was conducted on
mechanical engineering, it should be done for all
professional groups. Having expert employees in
business life is very important in terms of introducing
technology to businesses faster and modernizing
businesses.
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ÄÈÔÅÐÅÍÖ²ÉÎÂÀÍÈÉ Ï²ÄÕ²Ä ÄÎ ²ÍÆÅÍÅÐÍÎ¯
ÎÑÂ²ÒÈ ÍÀ ÎÑÍÎÂ² ÑÓ×ÀÑÍÈÕ ÍÀÓÊÎÂÈÕ
ÐÎÇÐÎÁÎÊ

Îêóÿí Êåìàëü, ×óïðèíà Íàòàë³ÿ

Ó öüîìó äîñë³äæåíí³ ðîçãëÿäàþòüñÿ íàïðÿìè ðåñòðóê-
òóðèçàö³¿ ³íæåíåðíî¿ îñâ³òè â³äïîâ³äíî äî ñó÷àñíèõ ïðîáëåì.
Îá´ðóíòîâàíî íåîáõ³äí³ñòü ìîäåðí³çàö³¿ íàâ÷àííÿ âèñîêîòåõ-
íîëîã³÷íèõ ñïåö³àëüíîñòåé ÷åðåç øâèäêèé ðîçâèòîê íàóêè òà
òåõíîëîã³¿; íåâåëèêèé ïðîì³æîê ÷àñó ì³æ íîâàö³ºþ òà ¿¿ êî-
ìåðö³àë³çàö³ºþ; ìàëèì æèòòºâèì öèêëîì âèñîêîòåõíîëîã³÷-
íèõ òîâàð³â; ïîñò³éíîþ çì³íîþ ïîòðåá ñïîæèâà÷³â. Ïîòðå-
áè ñïîæèâà÷³â çì³íþþòüñÿ  ÷åðåç âïëèâ íàóêè ³ òåõíîëîã³¿,
çì³íè çîâí³øíüîãî ³ âíóòð³øíüîãî ñåðåäîâèùà, à òàêîæ çì³íè
ïñèõîñàìîòè÷íîãî ñòàíó ñàìî¿ ëþäèíè. Âñ³ ö³ ôàêòîðè äî-
äàþòü ïðèíöèïîâî íîâèõ âèìîã äî ïîáóäîâè íàâ÷àëüíîãî ïëà-
íó òà ðîçáèâêè çà ñïåö³àëüíèì íàâàíòàæåííÿì ñòóäåíò³â
íà ïðîòÿç³ âñüîãî ïåð³îäó íàâ÷àííÿ. Ñó÷àñí³ óí³âåðñèòåòè
ïîâèíí³ íàäàâàòè íå ëèøå âèùó îñâ³òó, àëå ³ çàêëàäàòè
ï³ä´ðóíòÿ äëÿ ìîæëèâîñò³ ï³äâèùåííÿ êâàë³ô³êàö³¿ ïðàö³â-
íèê³â íà ïðîòÿç³ âñüîãî ¿õ ïðîôåñ³éíîãî æèòòÿ. Òàêîæ,
ìàþòü áóòè ñôîðìîâàí³ äîäàòêîâ³ êóðñè, ÿê³ äîïîìîæóòü
âèïóñêíèêó óí³âåðñèòåòó àäàïòóâàòèñÿ äî íîâèõ óìîâ, ïðè
íåîáõ³äíîñò³ çì³íè îòðèìàíî¿ êâàë³ô³êàö³¿ ó ïåâí³é ãàëóç³.
«Ìåõàí³÷íà ³íæåíåðíà îñâ³òà» â Òóðå÷÷èí³ áóëè îáðàí³ ÿê ïðè-
êëàä. Áóëî îö³íåíî âàæëèâ³ñòü ñïåö³àë³çîâàíîãî ìàøèíîáó-
äóâàííÿ, ðîçðîáêè â íàøèõ äåðæàâíèõ ³ ïðèâàòíèõ óí³âåðñè-
òåòàõ, ÿê³ ñòâîðþþòü ñïåö³àë³çîâàí³ ³íæåíåðí³ ãàëóç³, ðå-
çóëüòàòè îïèòóâàííÿ òà êðèòèêó ç öüîãî ïðèâîäó, ³ áóëî
ñòâîðåíî ìîäåëüíó ïðîïîçèö³þ äëÿ ïåðåõîäó äî ñïåö³àë³çîâà-
íîãî ìàøèíîáóäóâàííÿ â êîðîòêîñòðîêîâ³é ³ äîâãîñòðîêîâ³é
ïåðñïåêòèâàõ. Íåîáõ³äí³ñòü â äèñòàíö³éí³é îñâ³ò³, ÿêà ïðè-
ìóñîâà ñòàëà ìàñîâîþ ñ ïî÷àòêîì ñâ³òîâî¿ ïàíäåì³¿, âæå íå
ìàº ñóìí³â³â. Öå, ïî-ïåðøå ìîæëèâ³ñòü ñòóäåíòàì ñàìî-
ñò³éíî îáèðàòè ïðèéíÿòíèé ñàìå äëÿ íüîãî ÷àñ ³ òåìï íà-
â÷àííÿ. Ïî-äðóãå, îáèðàòè íàâ÷àëüíèé çàêëàä, â áóäü ÿêîìó
êóòî÷êó ñâ³òó, òèì ñàìèì îòðèìóþ÷è çíàííÿ ð³çíèõ íàóêî-
âèõ øê³â, ùî º äîñèòü åôåêòèâíèì ç ïðàêòè÷íî¿ òî÷êè çîðó.
Ó öüîìó äîñë³äæåíí³ òàêîæ ïîÿñíåíà ìîäåëü äèñòàíö³éíî¿
îñâ³òè, â ÿê³é ïðîôåñ³éí³ óí³âåðñèòåòè çàáåçïå÷óâàòèìóòü
ñâî¿ì ÷ëåíàì ïåðåäà÷ó àêàäåì³÷íèõ ãàëóçåâèõ çíàíü, ÿê³ ðîç-
âèâàþòüñÿ øâèäêèìè òåìïàìè.

Êëþ÷îâ³ ñëîâà: îñâ³òà, ³íæåíåð³ÿ, îñâ³òí³ êóðñè,
ìîäåðí³çàö³ÿ, ñïåö³àë³çàö³ÿ, âèïóñêíèêè, ï³äâèùåííÿ
êâàë³ô³êàö³¿.
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modernize training in high-tech specialties due to the rapid
development of science and technology is substantiated; a short
period of time between innovation and its commercialization; short
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life cycle of high-tech goods; constant change in consumer needs.
The needs of consumers change due to the influence of science
and technology, changes in the external and internal environment,
as well as changes in the psychosomatic state of the person himself.
All these factors add fundamentally new requirements to the
construction of the curriculum and breakdown by the special
workload of students throughout the entire period of study. Modern
universities should provide not only higher education, but also lay
the foundation for the possibility of improving the qualifications of
employees throughout their professional life. Also, additional courses
should be formed that will help the university graduate to adapt to
new conditions, if it is necessary to change the received qualification
in a certain field. “Mechanical Engineering Education” in Turkey
was chosen as an example. The importance of specialized mechanical
engineering, developments in our public and private universities
that create specialized engineering fields, survey results and criticisms
on this were assessed, and a model proposal was created for the
transition to specialized mechanical engineering in the short and
long term. There is no longer any doubt about the need for distance
education, which has become compulsory with the onset of the
global pandemic. This is, first of all, an opportunity for students to
independently choose the time and pace of study that is acceptable
for them. Secondly, to choose an educational institution, in any
corner of the world, thereby gaining knowledge of various scientific
disciplines, which is quite effective from a practical point of view.
This study also explains the distance education model in which
professional universities will provide their members with the transfer
of rapidly evolving academic industry knowledge.

Keywords: education, engineering, educational courses,
modernization, specialization, graduates, qualification improve-
ment.
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