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Abstract: STEM-education is one of the important areas of the educational reform
of XXI century. Modern initiatives in the field of STEM require the development
of a model for transforming education that would correspond to contemporary
demands of society. Such a general scenario and preliminary statement confirm
the thesis underlying this research: there is a need to transform the existing model
of training, first of all, pedagogical staff from classical education to innovative
STEM-education. It was found that institutions and scholars are searching
for new approaches to prepare people for solving real problems of the surrounding
world through different STEM-approaches in education. In the article, the authors
describe the transformation model of education for the introduction
of the STEM-approach in a pedagogical university in order to prepare educators
of a new formation and the main indicators of its effectiveness.
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INTRODUCTION

STEM-education is one of the most important areas of educational reform
in the XXI century. The world of the XXI century involves competition
at the global level, so countries have to invest a lot in STEM-education (Breiner
etal. 2012, Kennedy, Odell 2014).

Modern digital technologies, STEM-technologies, which are becoming
the foundation of an innovative economy, place new demands on staff at all levels:
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— a request for qualified STEM-workers with practical skills in working
with complex technological objects, with a new type of engineering
thinking;

— a request for specialists with general STEM-literacy and general skills
of problem-oriented thinking, that is, those who possess digital and social
competences for the formulation and execution of the tasks in any and
professional field.

All these requests over the last few years have been widely developing
in connection with state and public attention to the IT-sector in Ukraine.
Due to this attention the problems in education and staff training have been
highlighted and discussed: the shortage of personnel for high-tech industries;
low grades and poor knowledge of school graduates; the weakening of the natural-
scientific and technical component of secondary education; weak professional
orientation and the desire to master advanced technologies.

It is necessary that young people will be ready and would like to continue
the STEM-career. Young people should understand that STEM is not fun
and games; they must be ready to take on themselves the solution of the problems
that arise in a constantly developing world. (Pittinsky, Diamante 2015).

These problems require not just the improvement of education, but also the search
for new approaches for preparing people to solve real problems of the surrounding
world. Therefore, nowadays more and more attention is focused on the so-called
hybrid skills, when humanitarian and technical skills are equally well developed.
To do this, it is necessary to train new generation teachers who are able to develop
integrated STEM-skills for pupils and students. The teachers are constantly faced
with new training strategies and techniques needed for successful STEM-learning
and STEM-skills development. (Williams et al. 2015, Lund, Stains 2015).
As noted in Williams et al., the concept of the STEM-approach varies greatly
among educators, education researchers, curriculum developers and educational
policy makers (Williams et al. 2015).

1. BACKGROUND

The STEM-approach is a wide range of actions, practices and techniques
that are geared towards ensuring that society and humans will be ready
for the future. These practices are only being developed today, and there is
no definitive concept that would precisely and unambiguously determine
the boundaries and frames of STEM-education. However, in recent years
in different countries, a great deal of experience was received in the development
of education in this direction. Reflection, analysis and special studies allow
us to generalize and present the most significant characteristics of this approach.
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Figure 4. Technologies for solving problems in STEM-projects
Source: Own work

CONCLUSION

An overview of the state of STEM-education allows you to make some general
conclusions. First, the intensity and diverse-plan of STEM-search can be seen
as a vivid symptom of exigent transformations in education. It signals
the inconsistency of the existing education system with either the innovation
process or the challenges facing the individual in her individual development.
Today, the STEM-approach is an area of active search, experimentation
and innovation in education.

Secondly, in spite of the concentration on natural sciences, engineering
and technology, the issue of STEM-education is a matter and problem
of humanities-and social sciences, but first of all of methodology, management,
organization of activities.

Third, STEM is the place for everyone. For the development of STEM-education,
it is important to include a wide range of participants, each of which finds
its own niche and its interest.
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In the course of the study, the transformation model of education
for the implementation of the STEM-approach in TNPU was approved,
which included: increasing the intensity of communication on the topic
of STEM-education, promoting the conceptions of STEM-education among
the wide public, creating a scientific and research STEM-centre, conceptual
and methodological developments of the transformation model of education
in the direction of STEM, the training and retraining of educators and practitioners
involved in education.

The main indicators of the transformation results of STEM-education
at the wuniversity are: active participation of pupils, students, teachers
in STEM-learning opportunities, interest in themes, concepts and practices
of STEM, ability to participate productively in STEM-research processes, ability
to apply relevant life and career skills, awareness of the STEM-professions,
understanding the value of STEM in society.

In the future, the experience of educators in conducting research and development,
the inclusion in the educational STEM-programmes of practitioners who possess
these skills and have their own experience, going beyond the traditional teaching
practices are relevant for the Ukrainian situation.
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