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Abstract. The transformation of the educational system of Ukraine through the 
implementation of the Concept of the New Ukrainian School poses new challenges 
to the methodology of teaching natural sciences. Chief among them is the change in 
methodological and methodological approaches to teaching. The question of what 
and how to change in career guidance work with pupils of general secondary 
education institutions is considered, this specificity of changes will belong primarily 
to the national (regional) labor market. The most popular skills of future specialists 
are described, such as critical thinking, the ability to analyze and find a complex 
solution to problems, the ability to solve problems, self-organization skills, the 
ability to actively learn, stress resistance and flexibility. It should be remembered 
that we develop these skills not only in students, but also in their teachers, so we 
must take this into account in our individual professional development plans. 
Studying and taking into account the results of international comparative studies (on 
the example of PISA-2018, where the level of formation of natural science literacy 
was determined, is one of the stages of this study. equality, peace and sustainable 
development. They are interconnected with the problem of the state of young people 
in the world. 
Therefore, the entire system of scientific and methodological support of the 
educational process is aimed at forming the image of an ideal graduate of the New 
Ukrainian School as a holistic personality, comprehensively developed, capable of 
critical thinking. This is a patriot with an active position, who acts in accordance 
with moral and ethical principles and is able to make responsible decisions, respects 
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dignity and human rights. He is an innovator who is able to change the world around 
him, develop the economy according to the principles of sustainable development, 
compete in the labor market, and learn throughout life. 
Keywords: New Ukrainian School, cross-cutting skills, advanced training, natural 
science literacy, PISA, sustainable development, graduate. 
 

Reforming the educational system of Ukraine through the implementation of 
the Concept of the New Ukrainian School (NUS) [1] poses new challenges to the 
methodology of teaching natural sciences. One of them is the question, how should 
the career guidance work of the NUS be changed? The World Economic Forum's 
2020 report The Future of Jobs [2, 22] provides a forecast by economists for 2025, 
which predicts that labor automation and technology will lead to the disappearance 
of 85 million jobs, but 97 million new ones will be created (let's continue to be 
calm!). On these changes in labor markets we must also take into account, because 
of those professions of the near future and their systematic training and 

implementation begins with general secondary education institutions (   
HHSOs).Profession? These are specialists in data analysis, AI and machine learning, 
digital marketing and strategy, automation, and others. On career guidance forms of 
work, we can allocate time to discuss which professions will gradually disappear 
from the labor market – data entry specialists, secretaries, accountants, factory 
workers, administrators, etc. 

Thus, by 2025, it is necessary to transform the methodology of teaching natural 
subjects, that is, to change approaches to the formation of a set of skills that will be 
needed by future specialists. 

The most popular skills of future specialists in the future will be: critical 

thinking, the ability to analyze and find a complex solution to problems, the ability 

to solve problems, self-organization skills, the ability to actively learn, stress 
resistance and flexibility. 

In the next five years, 40% of employees of various professions, including 
teachers, will have to undergo retraining, and more than 70% of employees will 
have to acquire new skills or improve those they have (Fig. 1). 

The second important task-problem is the inclusion of Ukraine in the European 
Scientific (or Research) Space. The European Research Area (ERA) is a system of 
research programs for the integration of scientific resources in the European Union 
(EU). For Ukrainian educators, the question arises of studying and taking into 
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account  the results of international comparative studies (on the example 

of PISA-2018 [3, 7]). 
 

 
Fig. 1. Integration content in the content of the professional choice of the future 

applicant 
 

In 2018, for the first time, Ukraine participated in the international study on the 
quality of education PISA. The participants of the study are 15-year-old respondents 
(i.e. students of the 9th grade). Determining the level of formation of natural science 
literacy is one of the stages of this study. Natural science literacy in this context is 
determined by three components: 

● explanation of phenomena scientifically; 
● evaluation and development of scientific research; 
● scientific interpretation of data and evidence. 
And it assumes the presence of three types of knowledge: 
⮚ knowledge of the content of science; 
⮚ procedural knowledge – knowledge of the procedures used by scientists to 

establish scientific knowledge; 
⮚ epistemic knowledge – understanding the role of special components of science 

and identifying characteristics important for the process of building knowledge 
in science.  
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Epistemic knowledge includes understanding, functions of questions, 
observations, theories, hypotheses, models and arguments in science, recognition of 
various forms of scientific research. 

Therefore, according to the international community, the formation and 
development of relevant competencies are mandatory. That is why it is provided for 
by the State Standard of Basic Secondary Education [4]. For example, a globe, a 
terrain layout (geography), sliding of a metal or wooden object on any surface 

(physics), a chemical process reproduced in a test tube (chemistry), building a graph 
of the spread of the virus or ecological pyramids, calculations of the practical yield 
of the reaction product (mathematics), digital modeling (3D models of atoms or 
molecules, especially DNA molecules) are examples of mathematical, real computer 
models that are still used today in science classes (computer science). 

Ukraine scored 469 points and reached the third level. What questions can we 
ask ourselves? What did we teach the students? It is to make decisions consistently; 
to interpret data; to work with different sources. What do we need to teach students? 
To give more abstract subject knowledge; to justify the research plan; to teach how 
to conduct an experiment; to continue interpreting data; to draw appropriate 
conclusions. Our immediate dream? That Ukraine will score >599 points and reach 
level IV out of VI potentially possible. And perhaps this will happen in 2022, these 
are the plans for today, but given the current challenges (martial law has not yet 
ended at the time of writing this material), they will be postponed once again. 

Our authorship prepared a scientific article on the preparation process for the 
PISA-2025 natural science study [5], which is expected to be carried out on time. What 
problems of scientific and methodological content were identified? During the school 
year, teachers do not have a well-established system for using such tasks during the 
lesson (I). At the end of the school year, such tasks are given (II), as a rule, without 
evaluating the work performed in the traditional system of assessing the educational 
achievements of students. Secondly, for students of the 11th grade, tasks are already 
given in the format of the National Multi-Subject Test (NMT) (III) according to the 
materials compiled by teachers or in the test form according to the relevant materials. 
Finally, the heads of methodological associations prepare a general analysis of the results 
for discussion at the pedagogical council (IV), etc. [ibid., 222]. 

The search for new ways of learning (educational changes), or when will 
the ideal future come? 

There are several important priority tasks in education that we can highlight 
for the near future (2025-2030) – gender equality, peace and sustainable 
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development. They are interconnected with the problem of the state of young people 

in the world. The world must achieve these tasks and set other, no less important in 

the field of education, namely access to education, equality, quality of education 

and opportunities to receive it throughout life. And here the reform of the educational 
system of Ukraine in the format of the NUS is really timely. financial crisis in 

education, to carry out the educational reform to the end (we mean that there is 
strength and desire to implement it by 2027 inclusive and beyond), because the 
effectiveness of training teachers of natural subjects in higher education 
institutions (HEIs) and institutes of advanced training, both public and private 
institutions and organizations, and this activity attracts more and more attention of 
the community. It would be appropriate to familiarize yourself with UNESCO 
reports on this topic,  for example, the report on the creative economy "Expanding 
the Paths of Local Development" [6], which defends the idea of a powerful driving 
force of culture in socio-economic development, the UNESCO report on social 
sciences, which emphasizes the irreplaceable contribution of the social sciences to 
solving the problem of climate change, etc. (Table 1). 

 

Table 1. Finding new ways to learn (educational changes) [adaptation from source 
7] 

Curricula and subjects have not changed for 150 years! 

- study of computer science; 

- team or group form of work; 

- development of creativity; 

- learning through play (development of critical thinking); 

- supporting students' initiative outside the curricula... 

The Learning Revolution (Davos 2020): 
"To teach, retrain and teach anew" 

 

It should be remembered that according to expert forecasts, in the near future, the 
skills most in demand in the labor market will be: 

▪ to learn throughout life; 
▪ think critically; 
▪ set goals and achieve them; 
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▪ work in a team; 
▪ communicate in a multicultural environment. 

The listed skills are aimed primarily at the fact that students learn to use them to 
solve life problems. And this is also a skill! What does a graduate of NUS look like 
today? See. Fig. 2. 
 

 
Fig. 2. Ideal graduate of the New Ukrainian School 

[source 1, 6] 
 

The ideal NUS graduate is  a holistic personality, comprehensively 
developed, capable of critical thinking. He is a patriot with an active position, who 
acts in accordance with moral and ethical principles and is able to make responsible 
decisions, respects dignity and human rights. 

Yes, it's really great that we can see today what our graduate should look like, 
let's call him an ideal graduate. He/she thinks critically, actively acts and learns 
throughout life. And this is great! It is no coincidence that psychologists and 
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pedagogical workers are constantly talking about Generation Y, or "millennial 
children", who were born between 1990 and 2000. who were born after 2000 years, 
but their research is just beginning. 
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