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26.4\%, and among heads of scientific institutions - only 12.8\%. More than half of 

women in STEM have thought about ending their scientific careers. 

In Ukraine, the level of knowledge in mathematics among schoolchildren is 

deteriorating. According to the results of the international PISA study, 42% of teenagers 

do not even reach the basic level in this subject. Only 3% showed the highest results. 

At the NMT in 2025, every eighth graduate did not overcome the minimum threshold 

in mathematics. This is approximately 12% of all those who took the test. For 

comparison, there were only 1% of such students in other subjects. 

 Ukraine government are currently investing heavily in the popularization of the 

STEM as part of the reform of the New Ukrainian School, a upper secondary  profile 

school. Subsidies are already being allocated, there is a piloting of the Profile School, 

and in 2027 the first tenth graders will go to a new upper secondary  school, where one 

of the cornerstones is the popularization of natural sciences[7].  

 In 2025, there were more than 360 thousand graduates of Ukrainian schools. This 

fall is not connected with the war. This is due to the fact that there are fewer children 

in Ukraine. By 2028, it is certain that we will have 250 thousand school graduates 

versus 800 thousand 25 years ago - Ministry of Education and Science in Ukraine. In 

2030, there should be only 100 higher education institutions in Ukraine, down from 

380 in 2025 [7]. 
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structure and process of obtaining information. Research shows that situational analysis contributes 

to the development of critical thinking in students. 

Keywords: case method, mathematical education, higher education student, critical thinking. 

 

The modern system of higher education in Ukraine is undergoing significant 

changes, moving from the old way of teaching, in which knowledge was transferred, 

to a new approach that emphasizes the development of skills and the ability to apply 

knowledge in practice. The main task today is to train a specialist who not only 

possesses the theoretical apparatus but can also effectively apply it in the conditions of 

uncertainty, dynamism, and complexity of the real world. 

In the context of rapid digitalization and knowledge integration, the case study 

method is particularly relevant, as it allows combining the abstract theoretical basis of 

mathematics with practical scenarios that simulate the professional or life activities of 

a specialist. The introduction of this technology into the teaching of disciplines of the 

mathematical cycle - from elementary arithmetic to higher mathematics, analytical 

geometry, probability theory and mathematical statistics, mathematical modeling - 

contributes to the formation of not only computational skills, but also critical thinking, 

the ability to argue, and the ability to make decisions under uncertainty. The 

effectiveness of teaching mathematics using the case method is apparent. Still, it 

requires the pedagogical community to constantly improve, renew their creative 

potential, and abandon the role of a mere relayer of knowledge in favor of that of a 

guide in the world of complex solutions. A successful combination of traditional 

fundamentalism and situational innovation is the key to effective mathematics 

education. 

The essence of the case method is to provide higher education students with a 

description of a real-life situation that presents a practical problem and requires the 

application of a set of theoretical knowledge to solve it. This is not just an example 

from theory, but a way to involve the student in an active search, in which he must 

independently identify the essence of the problem, determine its causes, analyze 

possible solutions, and choose the best one [1]. 

Analysis of recent scientific research and publications showed that the issue of 

using the case method in higher education institutions was considered by scientists V. 

Stynska, M. Chepil, and L. Prokopiv. The problems of using cases in the training of 

future specialists and the prospects for applying case technology in distance learning 

in the context of the globalization of education are the subject of studies by O. Isayeva, 

H. Shainer, I. Rozman, and others. 

The case method was first used in teaching law. Christopher Langdell, dean of 

Harvard Law School, decided to offer students, instead of studying ready-made laws, 

to analyze real court decisions (cases). This caused resistance, but later became the 

standard of legal education in the United States. This method was further developed at 

Harvard Business School at the beginning of the 20th century. In 1921, the first 

collection of Copeland marketing cases was published. The main goal was to make the 
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training more closely resemble real practice by analyzing real events. Later, this 

approach continued to develop at the Chicago School of Sociology under the leadership 

of R. Park, where the case method became not only a means of teaching, but also a 

teaching method for in-depth study of society. The teacher ceased to be a "source of 

knowledge." He became a moderator who only asked questions: "What would you do 

if you were the director?" or "What risks do you see?" The case method transformed 

learning from a "memorization process" to a "decision-making process." In the 

Ukrainian educational environment, the active use of this method began only in the 

second half of the 1990s, initially as a means of quickly acquiring knowledge when 

studying natural science subjects, and later as an essential element of training 

specialists in economics, law, medicine, and technical sciences. 

To effectively implement the method in teaching mathematics, it is necessary to 

understand the internal anatomy of the case and its classification features. A typical 

educational case contains three fundamental components: 

story situation: a description of a real-life case, problem, or story that requires 

mathematical intervention;  

context: historical, economic, chronological, or technical features of the situation 

that define the boundaries of possible solutions;  

Methodological commentary and tasks: questions for analysis that guide the 

student in choosing the appropriate mathematical apparatus. 

Case classification allows the teacher to differentiate tasks based on the audience's 

level of preparation and specific learning goals. 

The process of implementing the case method is multi-stage and requires the 

teacher to shift from a traditional lecturer to a moderator or facilitator of the discussion. 

A case study is usually divided into two key stages: preparation and direct classroom 

work [2]. 

At the preparation stage, the teacher either creates his own case or adapts an 

existing one, taking into account the applicants' ages and levels of knowledge. This 

process includes the formulation of didactic goals, identification of a problem situation, 

construction of a model, verification of the model's fidelity to reality, and preparation 

of methodological recommendations. Classroom work with a case follows a precise 

algorithm that ensures maximum participant involvement. 

During group work, the teacher should foster a supportive, collaborative 

atmosphere that allows students to apply their experience and creativity. It is essential 

to organize joint work that stimulates each participant's initiative. The teacher asks 

clarifying questions that deepen understanding of the problem, but does not give ready-

made answers. 

The course in probability theory and mathematical statistics is fundamental to the 

development of analytical thinking, but its teaching often struggles with abstraction 

and detachment from practice. The case method, or the analysis of specific situations, 
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is a powerful tool for overcoming this gap, enabling the integration of complex 

mathematical concepts into professional practice. 

In higher education, the case method allows you to master complex economic and 

mathematical models. For example, the Leontief model "input-output" is a classic 

example of the use of systems of linear equations. Applicants are offered a case that 

describes the relationships between the branches of material production and the 

environmental sector (waste disposal). 

Candidates investigate how a change in demand in one industry affects the entire 

ecological and economic system, which requires knowledge of the theory of non-

negative matrices and systems of differential equations. The solution to the case is 

based on matrix calculus: 

X AX Y= +   ( )
1

X I A Y
−

= − , 

where X  is the vector of gross output, A  is the matrix of direct costs, Y  is the 

vector of final demand. 

Applicants often perceive optimization problems as being detached from reality. 

The case method corrects this through scenarios based on Big Data in industry. The 

result of working on such a case is the understanding that, in real problems, 

mathematical analysis is always accompanied by risk and economic feasibility 

analyses. 

The potential of the derivative in economics and management can also be 

explored through case studies. Practical case "Profit maximization", where the acquirer 

learns to understand that the profit reaches its maximum value when the marginal 

revenue equals the marginal cost. Solving the "Inventory Management" practical case, 

the acquirer learns the differentiation technique not as an abstract exercise, but as a 

method of finding the optimal solution. 

The case method is one of the most effective ways to develop critical thinking, as 

it simulates real-life decision-making conditions. Instead of passively acquiring 

knowledge, the student takes responsibility for the result, which forms independence 

and proactivity. 

A key psychological aspect is changing the attitude towards error. In traditional 

mathematics education, an error is often punished with a grade, which creates fear of 

the subject. In the case method, an error is viewed as a hypothesis that did not work - 

a valuable experience that contributes to the formation of a "Growth Mindset". This is 

especially important for introverts, for whom the discussion format (especially in an 

online environment) may be more comfortable than a traditional survey. 

Evaluating the results of case work is a debatable issue, as the traditional point 

system cannot always objectively reflect the degree of participation and the quality of 

thought processes. Unlike conventional seminars, it is essential to evaluate both 

individual contribution and collective result. 
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In addition, the teacher can use qualitative progress markers that indicate that the 

methodology is working: speed of reaction (the ability to navigate non-standard tasks 

quickly), quality of argumentation (depth and logical reasoning), emotional stability 

(adequate response to criticism and correction of errors), ability to hear others (the 

ability to repeat the opponent's opinion and counter-argument it without turning to 

personalities). 

To increase objectivity, it is recommended to use self- and peer-assessment in 

groups, where candidates themselves determine each team member's level of 

participation. This reduces the teacher's subjectivity and increases candidates' 

responsibility. 

The case method has a wide range of advantages, including practical orientation, 

development of analytical skills, and increased motivation to learn. It allows you to 

establish the optimal balance between theoretical and practical aspects, which is critical 

in mathematics. But there are also significant disadvantages. First, preparing a high-

quality case requires substantial resources from the teacher. Second, there is a risk of 

systematic knowledge, because excessive reliance on cases can turn the normative 

program of the academic discipline into a set of disparate situational solutions. Third, 

active learners can dominate the discussion, preventing others from taking the 

initiative. However, the case method cannot completely replace traditional learning, 

since solving a case requires a fundamental theoretical basis obtained in lectures. 

Conclusion. The introduction of the case method in teaching mathematics is a 

necessary step towards the formation of a competent specialist capable of operating in 

the conditions of the modern labor market. This technology allows you to overcome 

the abstractness of mathematics, demonstrating it as a powerful tool for solving real 

problems - from household calculations to complex industrial modeling and strategic 

planning. 

The case method contributes to the development of intellectual and social 

competencies, fostering a culture of mathematical writing, observation, and diligence. 

It opens up a vast space for creativity and independence, turning learning into an active 

process of exploring the world. The future of the method lies in its integration with 

digital tools, Big Data, and STEM technologies, which will enable the creation of even 

more realistic and exciting scenarios for training future leaders and scientists. 
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