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УДК 378.147 

Zinovieva O., Senior Lecturer 

Lubko D., Candidate of technical sciences, Associate Professor 

Dmytro Motornyi Tavria State Agrotechnological University 

 

ANALYSIS AND PROSPECTS FOR THE IMPLEMENTATION  

OF STEM EDUCATION IN THE EDUCATIONAL PROCESS  

OF A HIGHER SCHOOL 

 

Summary. This article analyses and considers the prospects for 

introducing STEM education into the educational process for higher education 

students. Today, special attention is focused on STEM education as a useful and 

powerful means of acquiring new skills and gaining practical experience. The 

main advantage of STEM education for students is their preparation for real life. 

All of this is very important for the development of a young, modern and active 

person who plans to realize themselves in life and find a high-paying job in the 

future.  

Key words: STEM education, students, educational process, benefits. 

 

Formulation of the problem. STEM (Science, Technology, Engineering 

and Mathematics) is an approach to organizing the learning process that 

combines science, technology, engineering and mathematics [1; 2]. The STEM 

approach to education was first proposed in 2001 by scientists from the US 

National Science Foundation. The methodology has been actively studied in 

many countries, implemented in leading European universities, and is now being 

actively implemented in Ukraine. Let us consider the main problems of 

implementing STEM education in the university educational process [3; 4; 5].  

These problems have several aspects that require attention: 

1. The need to change the approach to teaching. Traditional teaching 

methods that were popular in the past may not be effective for teaching STEM 

subjects. Modern STEM education requires active interactive learning, practical 

training and the use of problem-based methods. A large number of universities 

remain faithful to traditional teaching methods, which makes it difficult to adapt 

to the needs of the modern educational process. 

2. Lack of qualified teachers. Teaching STEM disciplines requires 

professors with in-depth knowledge of the relevant scientific fields. However, 



471 

 

many universities face the problem of a shortage of qualified staff who could not 

only impart knowledge but also encourage students to actively research and apply 

this knowledge. 

3. Lack of infrastructure and equipment. Effective implementation of 

STEM education requires modern equipment, laboratories and infrastructure. 

Many universities do not have sufficient financial support to upgrade their 

technical facilities, which can limit students' opportunities for practical skills and 

research. 

4. Inadequate curricula. Many university study programs are not updated 

in line with current trends and labour market requirements. This can lead to a gap 

between education and labour market needs, as well as to the devaluation of 

student efforts. 

5. Lack of interdisciplinary approach. Universities often operate in siloed 

departments and faculties, which can make it difficult to collaborate across 

disciplines and faculty. An interdisciplinary approach is important for STEM 

education, as it allows students to look at problems from different perspectives 

and draw on knowledge from different fields to solve them. 

Thus, the problem of implementing STEM education in universities 

requires a comprehensive approach that takes into account scientific, teaching, 

organizational and structural aspects. The article is dedicated to the problem of 

solving these issues. 

Analysis of recent research and publications. The United States of 

America is very active in the use of STEM education. They implement STEM 

programs at the state level. Many leading US universities have adopted this 

approach. For example, Oregon State University has 169 STEM majors. George 

Mason University, the University of Colorado, Saint Louis University, etc. are 

also actively engaged in this [6-8]. The problems of STEM education are 

highlighted by such foreign scientists as: Khizer Honsales, Dzheffri Kuenzi, 

David Langdon, Kate Nichols, etc. 

The issue of implementing STEM education in educational institutions of 

different levels is also considered and implemented by our national scientists. 

Namely: T. I. Andrushchenko, S. V.Yu. Lisovyi, N.V. Morse, L.G. Nikolenko, 

R.V. Norchevskyi, V.V. Prykhodniuk, M.N. Rybalko, O.E. Strizhak, 

I.S. Chernetskyi.  

In Ukraine, a STEM education department has been established at the 

Institute for Modernization of Education Content to provide a scientific and 
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methodological basis and support for innovation activities in secondary schools 

and higher education institutions that implement STEM education [9]. Also, the 

Ministry of Education and Science of Ukraine has established a working group 

on the implementation of STEM education, which is actively working on the 

development of the concept of STEM education and an action plan for its 

implementation [10]. 

Formulation of the article's objectives. The purpose of this article is to 

analyze and consider the prospects for introducing STEM education into the 

educational process for higher education students. 

Presentation of the main research material. In the context of fierce 

competition in the market of educational services, all higher education 

institutions seek to improve their own targets [11]. One of the ways to improve 

the performance of a higher education institution is to actively conduct research 

[12] at the level of basic and applied research at the expense of the state budget, 

attract additional funding for research and development, participate in 

international grant projects, use the latest teaching methods and tools (e.g. 

STEM), etc. At the same time, in addition to the scientific work of the academic 

staff of university departments, the scientific and educational activities of higher 

education students who can combine study and research as part of their studies at 

a higher education institution are very important.  

Let us consider in more detail the basic scientific and practical activities of 

students that can be carried out at departments in typical higher education 

institutions. The scientific activity of higher education students at the university 

is a systematic, organized research work aimed at developing scientific 

knowledge and solving actual problems in a particular field, which is determined 

by a high level of responsibility, independence and creativity. For example, for 

postgraduate students, research is a necessary component of the process of 

obtaining a higher scientific and educational qualification. It not only contributes 

to the development of scientific knowledge in the relevant field, but also forms 

highly qualified specialists ready to solve complex problems in their field. 

At the departments of higher education institutions of Ukraine (especially 

technical, energy, mathematical and computer), higher education students can 

conduct scientific activities that include research, analysis and solution of various 

engineering, information, agricultural problems, etc. The main aspects of their 

scientific work may include, for example: research on current innovative 

technologies; scientific publications and participation in student conferences; 
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development of various types of software; participation in scientific clubs, groups 

and laboratories of interest; participation in the organization of STEM education 

events; cooperation with manufacturing enterprises to solve their current 

problems (in particular, staff shortages), etc. These scientific activities are aimed 

at the comprehensive development of students' competencies in various subject 

areas, and at the practical application of the knowledge gained in related 

industries and technologies. 

Due to the rapid growth of information and computer technologies, in 

recent years, various universities across the country have been actively working 

with higher education students to promote the active use of STEM education. In 

essence, STEM education is a sequence of courses or study programs that 

prepares students for successful employment, post-secondary education, and 

requires different and more technically complex skills, including the use of 

mathematical knowledge and scientific concepts [13].  

In order to provide STEM education, various scientific clubs in this area 

can (and do) operate at the relevant departments of various universities at the first 

stage. In the classes of such clubs, students receive and deepen their knowledge 

of mathematics, physics, programming, and electronics. They learn to analyze, 

actively seek solutions to engineering and everyday problem situations, work 

successfully in a team, develop creative and design abilities, and improve their 

communication skills.  

Participants of these scientific clubs can also, for example, get acquainted 

with and then actively work with LEGO construction sets (Mindstorms 

Education, Mindstorms, We-Do, etc.). The use of LEGO requires (and develops) 

certain qualities in a person to maximize efficiency and enjoyment of the process. 

Here are some of them: creativity (a creative approach helps to solve complex 

problems and create unique models); logic and mechanical mind (the ability to 

understand the principles of construction and functioning of mechanisms helps 

to assemble complex structures); patience and attentiveness; perception of three-

dimensional space; sociability; systemic thinking; aesthetic taste; creative 

thinking (the ability to look at standard parts from a non-standard angle and find 

new applications for them helps to expand the capabilities of the constructor and 

create neo-constructors). These qualities together make the process of 

constructing with LEGO more interesting and more educational. 

In addition, students actively learn and use the power and capabilities of 

the Arduino platform [14]. They use it to build models of Smart Systems, Smart 
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Homes, Smart Greenhouses, etc. Using the Arduino platform also requires certain 

qualities in a person.  Some of the key qualities are: creativity and innovation; 

programming skills (basic understanding of algorithms and programming 

languages such as C/C++); systematic thinking; attentiveness and accuracy; 

patience and problem-solving skills; experimental approach (willingness to 

experiment and test different ideas and solutions helps to find the best and most 

effective ways to solve problems); ability to collaborate (the ability to work 

together with other enthusiasts, sharing experiences and ideas, helps to increase 

the speed of development). These qualities make it possible to make the most of 

the Arduino platform's capabilities for developing various electronic devices and 

projects and allow you to get maximum pleasure from the creative process and 

gain really deep and high-quality knowledge on the topic. 

Students' participation in such scientific clubs is completely free of charge 

and takes place in their free time after classes. To improve the level of training 

and deepen students' knowledge, the club can also consider and implement 

research on the development of devices that will use computer vision, speech 

analysis, artificial intelligence or neural networks.  

Based on the results of the work of the clubs, students can (and already do) 

make presentations at student conferences, where they will share their scientific 

achievements and developed projects. Our students can also participate in 

research competitions and subject-specific competitions. Students can publish 

their research results in scientific journals and proceedings of scientific and 

practical conferences. All this is also thanks to STEM education. It stimulates 

learning and discovery, and activates all the abilities of a young person who 

learns. 

The main advantage of STEM education for students is their preparation 

for real life. At the last World Economic Forum in Davos, one of the central 

topics was the radical change in the labour market. About 60% of current human 

professions can be replaced by robots, which is a huge challenge for humanity. 

The STEM approach to education allows students to develop flexibility, critical 

and practical thinking. The ability to learn and embrace change comes to the fore, 

rather than the knowledge itself, which is now becoming outdated at an incredible 

rate. This gives parents confidence in their children's (students') future, because 

after applying STEM teaching, these students will have practical experience and 

a deep understanding of how to live in today's dynamic and fast-paced world. 

STEM education has many important advantages [1-5]: 
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− preparation for future work (the modern labour market requires high-

level skills in STEM fields, so education in these fields prepares higher education 

students for future work using the latest technologies and methods); 

− environmental aspects (STEM knowledge can contribute to 

environmental protection through the development and application of 

environmentally friendly technologies and production methods); 

− stimulating engineering thought (STEM education supports the 

development of engineering thought, which is important for inventions and 

technology improvement in various spheres of life); 

− development of communication skills (higher education students 

studying STEM have the opportunity to work in a team, discuss ideas and 

communicate with colleagues, which contributes to the development of their 

communication skills that will be needed in later life); 

− development of creative abilities (STEM education promotes the 

development of students' creative abilities - it requires finding new ways to solve 

problems and create new ideas); 

− development of critical thinking [15] (STEM education teaches higher 

education students to analyze problems, look for solutions and solve complex 

problems, which contributes to the development of critical thinking and logical 

thinking); 

− stimulating innovation (STEM knowledge helps to stimulate innovation, 

as it creates the basis for new technologies, inventions and patents); 

− development of technological skills (higher education students studying 

STEM learn computer skills, programming, invention and problem-solving, 

which are important in the modern world); 

− increased career opportunities (applicants with STEM education have 

more opportunities for career growth, as the demand for specialists in these fields 

is constantly growing every year). 

Conclusions. Today, special attention is focused on STEM education as a 

useful and powerful means of acquiring new skills and gaining practical 

experience. All this is very important for the development of a young modern and 

active person who plans to realize himself or herself and find a high-paying job 

in the future. The analysis and prospects for the introduction of STEM education 

in the educational process for higher education students have shown the relevance 

and great benefits of this area of activity for them. 
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Зінов’єва О.Г., Лубко Д.В. Аналіз та перспективи впровадження 

STEM освіти в освітній процес вищої школи  

Анотація. У статті проаналізовано та розглянуто перспективи 

впровадження STEM освіти в навчальний процес студентів вищих 

навчальних закладів. Сьогодні особлива увага приділяється STEM освіті як 

корисному та потужному засобу здобуття нових навичок та практичного 

досвіду. Основна перевага STEM освіти для здобувачів вищої освіти 

полягає у підготовці до реального життя. Все це дуже важливо для 

розвитку молодої, сучасної та активної людини, яка планує реалізувати 

себе в житті та знайти в майбутньому високооплачувану роботу. 

Ключові слова: STEM освіта, здобувачі вищої освіти, освітній 

процес, переваги. 
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