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Abstarct: This article analyzes problem-based learning, in which the teacher systematically creates
problem situations, aimed at developing students’ cognitive independence, creative thinking and
cognitive abilities. In this regard, the definition of the problem situation is considered; classification
of problem situations; ways to create problematic situations. Particular attention is paid to the
components of the problem situation.
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The problem situation as a pattern of thinking processes, its initial moment, as noted earlier, was
first considered by psychologists. The concept of a problem situation has also been interpreted in
pedagogical research, where there is no single, generally accepted definition of a problem situation.
However, this concept is used quite often, especially in connection with issues of encouraging
students to engage in mental activity. Most scientists considered the problematic situation primarily
as a situation of intellectual difficulty ( Yu.K. Babansky, T.V. Kudryavtsev, I.Ya. Lerner, A.M.
Matyushkin, M.I. Makhmutov, etc.). Many scientists, when defining the concept of a problem
situation, pay attention not only to the difficulty, but also as the main link of the problem situation,
they highlight a contradiction ( I.Ya. Lerner, M.I. Makhmutov, M.N. Skatkin, etc.).

Problem-based learning is learning in which the teacher systematically creates problem situations,
aimed at developing students’ cognitive independence, creative thinking and cognitive abilities, so it
would be logical to consider the problem situation from a psychological and pedagogical aspect. In
this regard, the authors considered the following range of issues: defining a problem situation;
classification of problem situations; ways to create problematic situations. Foreign scientists have
achieved certain results in the development of the theory of problem-based learning. Thus, the
Polish researcher V. Okon studied the conditions for the emergence of problem situations using the
material of various educational subjects and proved the advantage of learning through problem
solving for the development of students’ mental abilities.

According to V. Okon , “problem-based learning is a set of actions such as organizing problem
situations, formulating problems, providing students with the necessary assistance in solving
problems, checking these solutions and, finally, leading the process of systematizing and
consolidating acquired knowledge.” Defining a problem situation, A.V. Brushlinsky emphasizes that
“thinking originates in a problem situation.” Interpreting a problematic situation as something
“unexpected, unclear, unknown, disturbing,” A.V. Brushlinsky writes that the emergence of a
problematic situation “means that in the course of his activities a person begins to experience some
incomprehensible difficulties that impede successful movement forward.”

A.V. Brushlinsky notes: “...at different levels of cognitive activity, the problematic nature of a
mental task, which arises in various problem situations, manifests itself in different ways. To one
degree or another, this problematic nature persists and then changes throughout the entire process of
solving the problem. This is explained, first of all, by the fact that all the initial conditions and
requirements of the problem, no matter how detailed and detailed they may be, outline only the
most initial and therefore minimally defined, very preliminary path of searching for a future
solution. It can become fully known only at the final stage of thinking. And by the time the thinking
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process arises, there is still no final situation or final state of thinking, since they are predicted and
formed during the entire thinking process.”

Problem-based learning, according to A.M. Matyushkin, involves the inclusion of the student’s
personality as the main core of the problem situation itself. A. M. Matyushkin calls those situations
problematic “... when a person is faced with new conditions in which he cannot perform actions
known to him in the same way, when he must find a new way of action.”

The problem situation is objectively subjective in nature, it is a logical and psychological situation.
It follows from the logic of studying the academic subject and reflects objective contradictions in its
content. But outside the subject of thinking - the student - the emergence of a problem situation is
impossible. In this regard, the author believes that “...there is no problem situation outside the
individual... A problem situation includes, as one of the necessary components, the motives and
needs of a person.

In conditions of problem-based learning, the process of assimilation ceases to be only an intellectual
process, it becomes a personal process. That is why it allows us to merge together the process of
learning and the process of upbringing, the process of assimilation of knowledge and the process of
forming a worldview.”

Formulating the definition of a problem situation, A.M. Matyushkin also emphasizes that this is “a
specific type of interaction between subject and object.” It characterizes a certain state of the
student, which requires the discovery (assimilation) of new knowledge about the subject, method or
conditions of performing the task.” The assimilation and discovery of something new coincides in
this case with such a change in the mental state of the subject, which constitutes a microstage in its
development.

The discovery of something new and unknown in a problem situation will coincide with the process
of formation of elementary mental formations. These new formations relate to a variety of elements
of the acquired action or personality traits of a person. The condition for the emergence of a
problem situation is the need for a new relationship, property or method of action to be revealed.

A.M. Matyushkin identified the components of the problem situation:

v unknown, attainable knowledge or method of action;

v" cognitive need that encourages a person to engage in intellectual activity;

v' aperson’s intellectual capabilities, including his creative abilities and experience.

The most important characteristic of the unknown in a problem situation is the degree of
generalization. Therefore, the degree of difficulty of a problem situation is characterized by the
degree of generalization of the unknown that should be discovered in it. It is this feature of the
unknown in a problem situation that explains the fact that the search for the unknown gives students
qualitatively different knowledge, more enriched than in conventional learning. The main
characteristic of a student’s capabilities is that they must be sufficient to independently understand
the assigned task and the conditions for completion. According to the author, “...the success of
solving a control problem task will depend not only on the level of development of the actions
being measured, but also on the general creative capabilities of the subject. The higher these
possibilities are, the more difficult the problem task presented for measurement should be.”

Continuing the ideas of T.V. Kudryavtsev , V.T. Kudryavtsev writes: “The content of problem-based
learning uniquely refracts the logic of activity-based mastery of the mechanism of emergence and
formation of fundamental contradictions related to certain areas of objective activity. A problematic
situation in the student’s mind is created by a central contradiction in the subject of mastery, from
which the entire specific system of knowledge to be mastered and applied is derived. The
educational process is structured as the development and concretization of the initial contradiction.”

Depending on which of the structural components of the action will be presented as the unknown in
a problem situation, three general classes of problem situations are possible. The second basis for
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the classification is the genetic basis or the basis for the development of an action, which includes
three types correlated with the level of development of the action achieved by students, at which a
new task is set, requiring the assimilation of a new law, method or condition for performing the
action.

And finally, the third general basis for the classification of problem situations is the basis of creative
possibilities - the level of intellectual, creative capabilities, since in each specific case the teacher
deals with students who have different abilities to assimilate educational material, different learning
abilities. The above classification allows us to create a system of sequential problem situations.

All types of problem situations have different didactic purposes. Thus, situations of the first class
(theoretical) are used when acquiring new knowledge. Problem situations of the second class
(genetic) are used if the method of performing the action is unknown. The functional basis in this
classification is very important, as it helps to identify the characteristics and types of problem
situations depending on the specifics of the educational subject. Fundamentally new in this
classification is the identification as the basis of the level of development achieved by students and
the intellectual capabilities of the student: this makes it possible to take into account the age and
individual abilities of students and promote their development.

T.V. Kudryavtsev based the classification of problem situations on the “principle of inconsistency or
contradiction in the structure of students’ knowledge, skills, and abilities.” According to the author,
problematic situations can be created when a discrepancy is discovered between the knowledge
systems students already have and the requirements that are placed on them when solving new
problems. A discrepancy that reaches the point of contradiction arises:

v between old, already acquired knowledge and new facts discovered in the course of solving
these problems;

v between knowledge of the same nature, but of a lower and higher level;
v" between scientific knowledge and pre-scientific, everyday, practical knowledge.

These types of problem situations have become widespread in teaching practice. The classification
(typology) of problem situations developed by M.I. Makhmutov, common to all academic subjects,
has received the greatest application in teaching practice :

1. A problematic situation arises if students do not know how to solve a given problem, cannot
answer a problematic question, or give an explanation for a new fact in a learning or life
situation, i.e. in case of students realizing the insufficiency of previous knowledge to explain a
new fact.

2. Problem situations arise when students are faced with the need to use previously acquired
knowledge in new practical conditions. As a rule, teachers organize these conditions not only so
that students are able to apply their knowledge in practice, but also to confront them with the
fact of their insufficiency. Awareness of this fact by students arouses cognitive interest and
stimulates the search for new knowledge.

3. A problematic situation easily arises if there is a contradiction between a theoretically possible
way to solve a problem and the practical impracticability of the chosen method.

4. A problematic situation arises when there is a contradiction between the practically achieved
result of completing an educational task and the students’ lack of knowledge for its theoretical
justification.

Expanding the concept of a problem situation, V.T. Kudryavtsev , following T.V. Kudryavtsev ,
distinguishes two types of situations according to the degree of awareness of the problem and
contradictions in them: primary (non-obvious) and secondary (obvious). Speaking about ways to
resolve a problem situation, V.T. Kudryavtsev believes that when solving a problem situation , it is
necessary to give students guidelines in the form of problematic questions, which are gradually
removed when moving to higher levels of problematic learning.
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The issue of classifying problem situations is closely related to the issue of ways to create problem
situations. Having based the classification of problem situations on techniques determined by the
logic of mental activity in which students are involved in the lesson, Yu.K. Babansky identifies the
following techniques for creating problem situations: analytical, synthetic, the use of comparison,
classification and systematization. This approach focuses the teacher on teaching students certain
techniques and methods of mental activity that correspond to the methods of the science being
studied. M.I. Makhmutov , based on the described typology of problem situations, outlines several
ways to create them.

1. Encouraging students to provide a theoretical explanation of phenomena, facts, and external
inconsistencies between them. This causes students to search and leads to the active acquisition
of new knowledge.

2. The use of educational and life situations that arise when students perform practical tasks at
school, at home or at work, during observations of nature. Problematic situations in this case
arise when students try to independently achieve the practical goal set for them. Usually, as a
result of the analysis, students formulate the problem themselves.

3. Setting educational practical tasks to explain the phenomenon or search for ways of its practical
application. An example would be any research work done by students at a training and
experimental site, workshop, laboratory, etc.

4. Encouraging students to analyze facts and phenomena of reality, which generate contradictions
between everyday ideas and scientific concepts about these facts.

5. Making assumptions (hypotheses), formulating conclusions and testing them experimentally.

6. Encouraging students to compare, contrast and contrast facts, phenomena, rules, actions, as a
result of which a problematic situation arises.

7. Encouraging students to preliminary generalize new facts. In this case, a problematic situation
arises, since the comparison reveals the properties of new facts, their inexplicable signs.

8. Familiarizing students with facts that seem to be of an inexplicable nature and have led to the
formulation of a scientific problem in the history of science. Usually these facts and phenomena
seem to contradict the ideas and concepts that students have developed, which is explained by
the incompleteness and insufficiency of their previous knowledge.

9. Organization of interdisciplinary connections.
10. Varied tasks, reformulation of the question.

The didactic value of this classification is that it helps the teacher choose specific ways to create
problem situations. I.A. Ilnitskaya , speaking about the creation of problem situations, notes: “The
creation of problem situations that determine the initial moment of thinking is a necessary condition
for organizing the learning process that contributes to the development of truly productive thinking
in children and their creative abilities.”

Each method of creating problem situations has its own characteristics and introduces additional
aspects that stimulate interest in finding something new and contribute to understanding and solving
problems that arise in the educational process. From all of the above, the following conclusions can
be drawn: First, the problem situation characterizes, first of all, a certain psychological state of the
subject (student) that arises in the process of performing a task that requires the discovery
(assimilation) of new knowledge about the subject, methods or conditions for performing the task.
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