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Abstract 
To study STEM and STEAM education as an innovative technology, the authors of the paper conducted 
a comprehensive theoretical and methodological study on the stated problem. A comprehensive 
theoretical and methodological study was directed towards the solution to the problem of developing 
a new model for the STEM and STEAM education system to make correct management decisions in 
the framework of the country’s socio-economic development based on objective data. The object of 
the study was STEM and STEAM education as an innovative technology. The subject of this study is the 
mechanisms of STEM and STEAM-education in the system of higher professional education of the 
Russian Federation. The methodological foundation of the study was the general scientific ideas for 
holistic, systemic, and integrative approaches to the study, which gave an opportunity to assess a set 
of interrelated and interacting elements that form a certain integrity. The use of these approaches 
provided a comprehensive analysis and formulation of the research problem and determined the 
strategy for its study. Both theoretical and empirical methods of studying the indicated problem were 
used in the comprehensive theoretical and methodological study presented in the paper. The leading 
methods of scientific knowledge were the following: the method of comparison; phenomenological 
data analysis; discourse analysis of the text; theoretical analysis; empirical description (expert 
assessment method and in-depth interviews). The result of the study is the STEM education model 
developed by the authors as an innovative technology in the system of higher professional education 
of the Russian Federation. The materials of the paper will be useful for specialists in the field of higher 
professional education, teachers of natural sciences and humanities, the teaching method of which is 
based on the STEM approach. 

Keywords: teaching methodology, STEM and STEAM education, scientific technology, engineering and 
mathematics, higher education, innovation, digital literacy, STEM education model 

 

INTRODUCTION 
In modern conditions, education is an important and 

inseparable resource required for the social adaptation 
of the individual and for ensuring the sustainable 
development of human society in general. It is education 
that allows people to socialize and make a choice in favor 
of a particular profession. To fulfill its functions, 

education must meet certain requirements imposed by 
society and the economy. The priorities of the education 
system and the tasks it faces are formed under the 
influence of external factors (Sabirova & Deryagin, 2018). 

Technological and innovative development is 
recognized as the most important national priority. To 
create technologically complex systems and products, 
qualified personnel are required, a system of their initial 
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training and professional development, as well as the 
organization of professional guidance and education in 
the field of science for the younger generation. 

Today, one of the largest customers for training 
professionals is the high-tech business. Organizations, 
companies, and corporations are not just “consumers” of 
university and technical school graduates, they 
implement internal adaptation and training programs, 
as well as various promotion, education, and 
professional counseling programs as part of their social 
responsibility programs. The education of 
schoolchildren is also of increasing importance. 

STEM education as an approach to the study of 
natural sciences in schools and additional education for 
children is one of the staffing tools for the innovative 
sector of the economy. It gives an opportunity to train a 
technocratic elite: scientists, engineers, technicians 
capable of solving the problems of the current stage of 
development of the state, oriented towards the 
technological path. Some authors call this approach an 
educational phenomenon and one of the main trends in 
world education (Akiri et al., 2021; Alsmadi, 2020; 
Barroso, 2020; Begishev et al., 2021; Changtong et al., 
2020; Dawson, 2019; Gatan et al., 2021; Gunawan & 
Shieh, 2020; Kvon et al., 2019; Loyalka et al., 2021; Ma, 
2021; Parks et al., 2021; Phillips et al., 2019; Salakhova et 
al., 2020; Starcic et al., 2017; Tugun et al., 2020; Usak et 
al., 2020). 

STEM education comes into the application sphere in 
various educational environments of different levels - 
both preschool educational institutions and universities. 
This can be judged from the description of the experience 
of implementing STEM education in Russian 
educational and non-educational institutions, as well as 
the results of research by foreign scientists. However, as 
emphasized by Grebenyuk and Bulan (2020) in his 
article, “there are such problems as the lack of 
professional training of teachers to use STEM education, 
the underdevelopment of curricula, teaching aids, 
criteria for assessing student achievement, etc.” 
(Grebenyuk & Bulan, 2020). 

Theoretical Analysis (Overview) 

The development and expansion of the digital 
economy is a global trend and the most important 
national priority that has a serious impact on the 
education system. The digital economy implies the use 
of digital technologies in education, science, and other 
areas of economic and social activity. The progressive 
development of the EdTech sphere (new educational 
technologies), the active use of digital services, tools, and 
products - all this has become an urgent task for the 
education system, which is especially important in an 
epidemic, when many types of interaction between 
people are carried out remotely. E-learning has been 
supported at the state level for quite some time in many 
countries. And distance technologies are gaining wide 
application in school education as a tool for its 
modernization. Online education platforms with a 
variety of learning resources and services are 
widespread in many countries. They help to master the 
school curriculum for all groups of students. A child can 
live both in a big city and in a small village, have special 
educational needs, can study at home, etc. 
(Shchedrovitsky, 2016; Skurikhina et al., 2018). 

In Russia, as in other countries, projects, and 
programs for the digital transformation of the 
educational sphere have been implemented since the 
early 1990s. To date, many technical capabilities and 
educational resources have been created to ensure equal 
access for the younger generation and the adult 
population of the country to quality education. A 
national-level project called “Education” is being 
implemented in our country. The priority area of this 
project is the formation of a digital educational space in 
the educational system at all levels (school, additional 
professional and higher education). 

In the implementation of STEM education, the use of 
digital technologies and e-learning systems is of great 
importance. They are an inseparable part of the 
organization of education and training of students at 
general education schools in the field of natural sciences. 

Contribution to the literature 
• This study presents a comprehensive theoretical and methodological analysis on the problem STEM and 

STEAM education as an innovative technology. 
• This study provides the developing of new model for the STEM and STEAM educational system for 

making the right management decisions as part of the country’s socio-economic development based on 
objective data. 

• This study proves that for the STEM approach implementation some conditions are necessary: 1) Open 
Educational Integration; 2) Support of the students’ knowledge in certain disciplines; 3) A Strategic 
Approach to the introduction of integrated STEM learning. 

• The results study proves that the structure of the presented Model meets international principles and 
standards for the implementation of STEM and STEAM education in today’s ever-changing digital 
education of the 21st century. 
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In 2019, the scope of the Stamford project, which 
creates conditions for STEM education in the country, 
went beyond Russia. Autonomous Non-profit 
Organization “eNano” became the winner of the 
Rossotrudnichestvo competition with the project 
“Fundamentals of High Technologies and Development 
of Digital Literacy: Replicating the Best Practices of 
Using Electronic Educational Resources Developed 
within the Stemford Project in Russian Schools Abroad” 
having obtained the grant to spread the development of 
digital literacy of schoolchildren in Russian schools 
abroad. This activity is being implemented in the 
framework of the project of federal significance “Human 
Resources for the Digital Economy” (national program - 
“Digital Economy of the Russian Federation”). As a 
result of the implementation of the presented project, 
teachers, and children (over 4 thousand people) from the 
following countries were trained: Belarus, Armenia, 
Abkhazia, Kazakhstan, Kyrgyzstan, Turkey, Spain, 
Tajikistan. The resources of the abovementioned project 
are presented in the framework of significant 
educational events such as the All-Russian Science 
Festival; EdCrunch conference; Moscow International 
Education Fair. This increases the popularity of the 
project and allows attracting new participants to its 
implementation - teachers, schoolchildren, digital 
product developers, experts. 

The STEM education environment that is being 
formed in Russia implies the opportunity for the young 
generation to familiarize themselves with the world of 
high technologies and various professions. This became 
possible thanks to the interaction of different players - 
centers of technical creativity, scientific laboratories, 
manufacturing companies, educational institutions, and 
museums of science. 

Sometimes STEM is discussed in a broader context, 
using the abbreviation STEAM, adding to this approach, 
A - Art (pictorial art, graphics). Indeed, for the created 
technical objects to meet the requirements of 
functionality, ergonomics, and aesthetics, one cannot do 
without the work of designers. Industrial design is a 
necessary tool for the development of a technological 
product (Goates et al., 2016). 

According to Vakhitova and Fyodorova (2019), “for 
the natural sciences, the component of Art will manifest 
itself in creativity, which, together with critical thinking, 
will contribute to the achievement of certain results in 
the design, modeling of innovative inventions” 
(Vakhitova & Fyodorova, 2019).  

More and more foreign and Russian universities are 
making use of the STEM approach to education every 
year. The concept was coined in the United States. This 
is where STEM courses are in great demand. The main 
difference between the considered approach and the 
traditional one lies in the construction of a logical 
connection between subjects. Thanks to this approach, 

students learn the subjects studied in a connected way, 
and not as separate and unrelated disciplines. The STEM 
approach gives an opportunity to develop complex 
projects, and this is a good experience in applying the 
knowledge gained in real practice (Frolov, 2010). 

To enroll in a STEM course, international applicants 
must pass entrance exams, write an essay, and pass an 
interview. The duration of the full procedure can take 
several months, or even years, since passing the entrance 
exams will require preparatory courses (Bahrum et al., 
2017). 

Innovative approaches in education serve as a tool for 
creating an inclusive and just society. Such a goal is set 
in the five-year federal strategic plan for STEM 
education in the United States. The federal government 
is committed to providing all citizens with a good 
education and well-paid job through increased access to 
STEM programs. This is especially important for 
marginalized groups (residents of remote and rural 
areas, national and ethnic minorities). A similar trend 
exists in the EU countries (Hashemi et al., 2015; Kalugina 
et al., 2018; Kelley & Knowles, 2016; Konyushenko et al., 
2018; Nechitailo & Makeev, 2018). The use of the STEM 
approach can be considered as a marker of the 
importance of alternative ideas and approaches in the 
field of education and pedagogy. In essence, this is an 
attempt to update the education system. 

It should be said that the initiatives launched by 
various participants make us expand and deepen the 
approach to STEM education, get acquainted with 
conceptual and practical developments, as well as 
develop Russian society and the school’s own model of 
movement towards new education. 

The STEM approach is a fairly wide range of 
methodologies, practices, approaches and activities to 
prepare a particular individual and society as a whole 
for the future. These practices are still evolving today, 
and there is no definitive concept that accurately and 
unambiguously determines the boundaries and scope of 
STEM education. Nevertheless, over 15 years spent in 
different countries, they have accumulated extensive 
experience in the development of education in this 
direction (Akiri et al., 2021). 

The performed phenomenological analysis of the 
problem helps to generalize and present the key features 
of this approach. 

The STEM educational approach is directed towards 
the changing needs of human resources and social 
development. This issue is from the sphere of goals and 
content for the modern educational system. The whole 
world is looking for the answer, offering many options. 

Having systematized the existing views on the STEM 
approach, we can present them in answers to the 
following questions: 

1) What does the idea of STEM education include at 
the level of the entire education system? 
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2) What does the implementation of the STEM 
approach comprise at the level of an individual 
educational institution? 

3) How does STEM education differ at the level of a 
specific lesson? 

STEM education lays special emphasis on the 
development of society and the changing needs for 
personnel. 

In-depth STEM education for motivated students 
allows them to achieve success in technology and 
science, to be included in the technology sector, and to 
excel in their field. The STEM approach to learning 
provides the following: 

• deeper theoretical knowledge in mathematics, 
engineering, technology, and science. 

• absence of barriers that would limit professional 
and career growth. 

• free access to laboratories where experiments are 
carried out and experimental and practical 
industrial problems are solved. 

• providing motivation for technical and 
engineering specialties, as well as building a 
career in science and technology. 

In the case of focusing on STEM literacy, it is 
necessary to revise the content and principles of the 
organization of higher education in general. When 
training highly qualified personnel, it is important to put 
emphasis on channels of access to the required 
knowledge, barrier removal, creation of additional 
conditions and common interests in the economically 
and technically oriented sector of the economy. 

To explore STEM education models further in depth 
at the system-wide level, it is important to distinguish 
between sub-processes such as learning, functional 
literacy, and education in the narrowest sense 
(Shchedrovitsky et al., 2017). 

The implementation of STEM education embraces the 
following important requirements (Alsmadi, 2020). 

1) STEM approach should be included in the 
educational system of school and university education. 
To this end, the educational programs of primary and 
secondary classes must be updated. For example, in 
American schools, STEM subjects are included in the 
primary school curriculum, and specialization is already 
envisaged in middle and high school. Schools also 
implement partnership programs with universities and 
business entities. In the domestic practice of general 
educational institutions, there is a whole educational 
sphere - “Technology”. In the United States, the general 
subject “Science” is being developed. In the framework 
of the STEM approach, it is important to place emphasis 
on such subjects as programming, biology, physics, 
mathematics. There is also a need for the introduction or 
development of student practical activities on projects, a 
search for solutions to problems, designing technological 
and engineering structures. 

2) In the framework of the STEM approach, the 
existing practice of teachers’ training and retraining 
should be revised. A contemporary teacher must have 
the knowledge and competences that allow him to work 
in the conditions of new educational programs. To 
achieve this, teacher support programs are being 
developed and introduced into practice at the national 
level, in many countries. The preparation of teachers for 
work in STEM education is carried out not only by 
public, but also by commercial entities. For example, in 
the United States and EU countries at the state level, 
there are specialized platforms (National STEM Center, 
York, UK) that contain resources for teaching STEM 
subjects in universities and schools. 

In the Russian situation, the experience and ability of 
teachers to do their own research and development is 
appropriate to involve professionals with these skills 
and personal experience in educational programs. 

3) To implement the STEM approach in education, it 
is necessary to provide a close connection between 
school, university, city and industry. Student projects 
and school educators should be incorporated into 
university research and educational programs. This will 
make it possible to improve constantly the qualifications 
of teachers, which will ultimately have a positive effect 
on the entire educational sphere. Objectives, problems, 
and topics of training are set mainly by the city - 
industry, community, local government (Caplan, 2017; 
Kvachev & Yudina, 2017; Park & Nuntrakune, 2013). 

Links with urban industry, practice and the higher 
education system contribute to the deeper development 
of social responsibility. Thanks to this, the school is 
involved in solving urgent problems of society, giving 
practical and flexible vocational guidance to ensure the 
scales of innovation processes throughout the country. 
The attitude towards the development of STEM 
education is established by law. In the United States, the 
STEM approach to education at the state level is 
enshrined both in the Law on Success of Each Student 
and in the five-year federal strategic plan for STEM 
education (period 2018–2023). In the Russian Federation, 
it is planned to adopt a state program for the 
development of STEM education. In Europe, there are 
common European and national programs in the field of 
STEM education. 

MATERIALS AND METHODS 
For the purpose of studying STEM and STEAM 

education as an innovative technology, the authors of 
the paper conducted a comprehensive theoretical and 
methodological study on the stated problems. A 
comprehensive theoretical and methodological study 
was directed towards the solution to the problem of 
devising a new model for the STEM and STEAM 
education system to make correct management decisions 
in the framework of the country’s socio-economic 
development based on objective data. 
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The object of this study was STEM and STEAM 
education as an innovative technology. The subject of this 
study was the mechanisms of STEM and STEAM 
education in the system of higher professional education 
in the Russian Federation. 

The methodological basis of the study was the general 
scientific propositions on holistic, systemic, and 
integrative approaches to research, which made it 
possible to assess the totality of a set of interrelated and 
interacting elements that form a certain integrity. The 
use of these approaches provided a comprehensive 
analysis and formulation of the research problem and 
determined the strategy for its study. 

In the comprehensive theoretical and methodological 
research presented in the paper, both theoretical and 
empirical methods of studying the indicated problem 
were used. The leading methods of scientific knowledge 
were the following: the method of comparison; 
phenomenological data analysis; discourse analysis of 
the text; theoretical analysis; empirical description. 

Stages of a comprehensive theoretical and 
methodological study. 

Stage 1 comprises a theoretical analysis of domestic 
and foreign literature on the outlined research problem, 
modern approaches, and concepts to the study of the 
problem of STEM and STEAM education in the system 
of higher professional education in the Russian 
Federation. Analytical review of materials of applied 
research on the stated problems. Development and 
specification of the content of methodological tools and 
designing a program for a comprehensive theoretical 
and methodological research. Analysis and 
generalization of the results obtained at this stage. 

RESULTS 
Such an area as conducting in-depth studies of 

applied practices, finding tools for assessing and 
monitoring impact, conceptualizing the approach, and 
developing STEM strategic plans and curricula serve as 
an inseparable part of the further development of the 
STEM approach. 

Various reference groups are involved in the 
promotion and implementation of the STEM educational 
approach. These are state bodies and entities, local 
communities and municipal bodies, enterprises and 
corporations, professional communities, associations, 
public associations, individual educational institutions, 
and teachers. They choose their own strategy of action, 
based on the general situation, interests and abilities. 
This gives helpful guidance in a variety of activities, 
gives an opportunity to choose the required direction 
and one’s own path. 

To analyze and evaluate educational practices based 
on the STEM approach, we used the method of expert 
assessments and the method of in-depth interviews. We 

selected 100 experts for peer review and 15 experts for 
in-depth interviews. All experts had the relevant 
competences in the implementation of STEM and 
STEAM education in the system of higher professional 
education. The experts were asked to fill out expert 
sheets online, which included 21 questions regarding the 
technology of STEM implementation. The questions 
were divided into three blocks, each of which covered a 
particular topic of STEM education; 

⇒ the first block of questions reflected the issues 
related to the determination of areas in the field of 
methodological, methodological and conceptual support 
of STEM education; 

⇒ the second block reflected the issues related to the 
determination of the areas of integration of subjects in 
the framework of STEM; 

⇒ the third block reflected the issues related to the 
determination of directions in the framework of 
increasing the competence of representatives of the 
education system based on the STEM approach. 

When conducting in-depth interviews, the authors of 
the paper, using a previously prepared guide, asked 
experts questions, and recorded them. The guides 
included 30 questions, divided into three blocks. Each 
block reflected a particular issue of STEM education (see 
blocks for questionnaires). Each interview lasted about 2 
hours. After the interview, the data was deciphered, a 
transcript of the interview its analysis and interpretation 
of the results were drawn up. 

The board of experts included representatives of the 
Sokolovsky Institute of Science and Technology 
“SkolTech” (Moscow); Innopolis University (Kazan), 
Moscow City Pedagogical University (Moscow), 
Plekhanov Russian University of Economics, Sechenov 
First Moscow State Medical University.  

Based on the expert assessments received, we have 
compiled a list of areas that need to be implemented in 
the methodological, methodological, and conceptual 
support of STEM education (Figure 1). 

Based on the results of the analysis of the second 
block of questions obtained as a result of the expert 
method, a list of activities was formulated to form and 
strengthen ties between different factors and subjects, 
coordinate them and ensure mutual reinforcement 
(Figure 2).  

In addition, the obtained results of expert 
assessments in the study of the integrative component in 
STEM education allowed us to represent schematically 
complex and systemic processes in the STEM approach 
in education (Figure 3). 

And at the final stage, the data obtained using the 
expert method allowed us to formulate a list of activities 
for training, retraining and professional development 
of participants in educational relations (Figure 4). 
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Figure 1. List of areas in STEM-education implementation 

 

 
Figure 2. List of areas of an integrated approach in STEM teaching 
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The results of in-depth interviews allow us to say that 
all experts are unanimous in their statement that the 
STEM approach is currently recognized as a zone of 
experiment, active search, and innovation in the 
educational sphere (Segura, 2017). It can be used to 
ensure the development of a creative type of thinking in 
students. To this end, the approach is applied, which 
represents doing practical training directly on the job 
with the preparation of a report on the work done. In 
continuation of this approach, work is being carried out 
to determine the shortcomings of the production 
process, as well as the shortcomings of the enterprise 
itself. At the next stage, the procedure for discussing the 
results of practical activities is carried out. As part of this 
procedure, an analysis of modern enterprises operating 
in the field of production is carried out with the 
advancement of methods for solving the problems they 
have. This type of organization of practical work 
stimulates the development of both critical and creative 
types of thinking. 

It is also required to apply virtual reality technologies 
to simulate complex industrial situations. It will also 
stimulate the development of critical thinking, analytical 
skills to find optimal alternative methods for solving 
problems. 

The students’ project work is another component. 
They will be engaged in the creation of three-
dimensional models. All this allows one to achieve 
certain innovative solutions. 

When using this principle of training students, the 
state will be able to train highly qualified specialists who 
will be able to solve emerging production problems and 
will also have certain professional competences and 
skills. 

With the help of individual components of STEM 
technology, the basis is formed to provide a better 
understanding of academic disciplines. And STEAM 
elements can be used to expand the existing level of skills 
and abilities. Thanks to the simultaneous use of STEM 
and STEAM elements, it is possible to obtain specialists 

 
Figure 3. Complex and systemic processes in STEM approach in education 

 

 
Figure 2. Areas in the field of increasing the competency of STEM education representatives 
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who have the necessary knowledge, as well as the skills 
of critical, creative, analytical thinking. 

It should be noted that, despite the main emphasis on 
technology, engineering and science, the STEM 
approach also covers problems and issues in the field of 
social and human sciences, including those related to 
management, methodology and organization of 
activities. 

Thus, the results of the conducted theoretical analysis 
allow us to develop an empirical research framework, 

which laid a foundation to substantiate the STEAM 
Education Model as an innovative technology. 

DISCUSSION 
To develop the STEAM Education Model as an 

innovative technology in the system of higher 
professional education in the Russian Federation 
(hereinafter referred to as the Model), we used a content 
analysis of the best practices in the implementation of 
STEM education in Russia, the results of an expert 
survey and the results of in-depth interviews (Figure 5). 

 
Figure 5. The model of STEAM-education as an innovative technology in the system of higher professional education 
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The presented model reflects the implementation 
mechanism of the STEAM-education Model as an 
innovative technology in the system of higher 
professional education. 

The purpose of implementing the Model is to form 
students’ ability to solve various life tasks independently 
in the VUCA-world (volatility, uncertainty, complexity, 
ambiguity) through natural science education with the 
inclusion of humanities (Art). 

The objectives of the Model include the formation 
and development of students’ motivation for scientific 
activity; the ability to operate with fundamental 
scientific concepts; skills to apply modern tools of 
activity in everyday life; competences and skills of the 
XXI century (4K - critical thinking, creativity, 
communication, and cooperation); research and design 
skills; teamwork experience, etc. 

The model is composed of three blocks: 1) the subject 
content of education; 2) determination of the individual 
trajectory of the student’s development; 3) the formation 
of the educational environment. 

1) Subject content of education. 
The study of natural sciences is designed in 

accordance with the project approach in 
interdisciplinary logic. STEM implies the development 
of subject content through projects in which scientific 
knowledge and design, information technology and 
mathematical calculations are naturally incorporated.  

2) Determination of the individual trajectory of the 
student’s development. 

Determining an individual trajectory assumes that, in 
addition to the general course, there is an opportunity 
for all students to choose additional courses, optional 
classes, laboratory and practical classes from any field of 
natural science. 

3) Formation of the educational environment. 
The educational environment of an educational 

institution should be focused on the practical activities 
of students. The implementation of the STEM approach 
in education must be accompanied by a space that can be 
easily transformed to solve diverse problems. 

The implementation of the STEM approach in the 
Model developed by us is carried out using two 
educational strategies: developmental and formative. A 
developmental strategy ensures the development of the 
necessary skills and competences, while a formative 
strategy allows creating the required conditions for their 
development. 

The implementation of the Model involves solving 
educational problems through the continuous 
interaction between a teacher and a student. This 
interaction should include the development of joint 
projects, the formulation of common tasks, the solution 
to divergent problems and research tasks, the 
implementation of practical tasks and solving life 

situations. Interaction assumes feedback that is included 
in the assessment. Assessment of the achieved level of 
education is carried out using current (intermediate) 
control and criteria (final) assessment. 

The presented description of the Model comprises 
meeting three conditions [STEM Integration in K-12 
Education 2014, 5], which are necessary for the 
implementation of the STEM approach as a whole: 

1) open integration of education; 
2) support of students’ knowledge in certain 

disciplines; 
3) a strategic approach to the introduction of 

integrated STEM learning. 
These components ensure the implementation of 

STEM education, taking account of modern challenges 
and changing social conditions. 

Thus, the structure of the presented Model meets 
international principles and standards for the 
implementation of STEM and STEAM education in 
today’s ever-changing digital education of the 21st 
century. 

CONCLUSION 
Thus, STEM and STEAM education as an innovative 

technology today is a subject of mass interest for both 
researchers and educational practitioners. To implement 
ideas for a comprehensive and multilateral update of the 
content and essence of preparing schoolchildren for 
creative work and successful life in the digital space in 
the nearest future, it is necessary today to develop and 
take measures to revise the entire content of future 
pedagogical training. In modern conditions, pedagogical 
training should be aimed at uniting not only teachers, 
but also psychologists, managers, designers, 
constructors, and scientists. 

The availability of highly qualified engineers in 
sufficient numbers influences the future of the economy 
and the dynamics of its growth to a large extent. Their 
education should start with a secondary school. More in-
depth training of engineers should be conducted already 
in universities and colleges. For this, it is necessary to 
ensure the implementation of STEAM education 
technologies. 

To provide support measures, appropriate 
development programs should be devised that involve 
the active participation of mentors and students in 
project work. Such programs must be goal-oriented in 
nature. In the context of the “creative space” in 
education, project activities ensure the improvement and 
development of competencies, skills and abilities 
required for life in the digital age. 
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