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ABSTRACT

The article examines in detail the step-by-step processes of a student's creative activity when
performing problematic physics experiments using multimedia tools based on didactic
requirements, criteria and principles.

The article discusses the issues of students' interest, motivation, emotions, surprise and
cognitive needs when performing problematic tasks in physics using multimedia tools. It has also
been shown that when external influences and internal effects are synthesized, the reader begins
to act creatively.
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The problem of implementing problem-based experiments in physics through the MVF is
analyzed within the framework of the “student-learning material” system. This approach makes
it possible to distinguish the interaction between the student and the content of problem-based
experiments, to identify the relationships and interactions among the constituent components,
primarily in relation to the student’s learning activity, and subsequently to conduct a content-
based analysis of problem-based experiments implemented through the MVF as part of the
learning material. Furthermore, this approach expands the scope for interpreting the procedural
and mediated characteristics of the MVF.

Learning is a social function assigned to the student within the social division of labor and,
through the interaction between learning and creative activity, distinguishes two learning
situations:

a passive situation, which corresponds to traditional teaching and learning. This type of
learning is based on the teacher’s verbal explanation and is primarily oriented toward
memorization;

an active situation, which involves the creative performance of problem-based experiments
and is grounded in students’ independent intellectual activity. The implementation of problem-
based experiments represents a form of learning oriented toward the development of creative
thinking.

The study of the content of problem-based experiments in physics through students’ creative
activity stimulates interest in performing the problem-based experiments being learned. Interest
in implementing problem-based experiments in physics through the MVF gives rise to
motivation, emotions, curiosity, and cognitive needs. A person proceeds “from need to thinking,
and from the dynamics of thinking to the dynamics of behavior.” Through the synthesis of
external influences and internal effects, the student begins to engage in creative action. The
achieved outcome is formed as a product of independent intellectual activity and creative
thinking.

There are both common and distinct aspects in the creative activities of a creative scientist
and a student. Creativity is a shared characteristic of the activities of both the scientist and the
student. The scientist discovers problems that are unknown to science, whereas the student
discovers truths that are unknown to him or her personally. In both cases, novelty primarily has
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subjective value, since through creative action both the scientist and the student develop their
own personalities. At the same time, while the scientist, through creative activity, contributes to
the development of science and, through science, to the development of society, the student, by
engaging in creative action, develops personal abilities and prepares himself or herself for the
future. These two distinct characteristics of the products of creative activity are defined by the
social nature of the activities of the scientist and the student.

Within the system of interaction between learning and creative activity, two types of
relationships can be distinguished: those between the student and the learning material, and those
between the student and objective reality. The first type of relationship arises between the
student and symbolic representations (such as drawings, images, tables, diagrams, histograms,
schematics, and formulas), since any learning material is materialized in the form of formulas or
spoken language. The second type of relationship occurs between the student and objective
reality. In the context of implementing problem-based experiments through the MVF, the
objective reality in question corresponds to the domains of academic disciplines.

From the perspective of relationships, a student’s creative activity consists of a two-stage
process.

1. The process of encountering symbolic representations. In this stage, two types of changes
are observed:

(a) the transformation of symbols into a consciously perceived state under the influence of
the student;

(b) changes that occur in students under the influence of symbolic representations, namely,
the comprehension of symbols and the meanings conveyed through them.

2. The process of transferring the meaning conveyed through symbolic representations into
the relevant domain. In this stage, two further types of changes are identified:

(a) the transformation of symbolic representations into personally relevant meaning under
the influence of the student, including understanding which domain of textual activity-
specifically, which academic discipline-the content belongs to;

(b) changes that occur in the student’s consciousness under the influence of symbolic
representations, such as understanding, thinking, analysis, and synthesis.

Thus, in didactics, the study of symbols (such as drawings, images, tables, diagrams,
histograms, schematics, and formulas), the description of their characteristics, and the analysis of
the relationship between a symbol and the meaning it represents constitute a key methodological
problem expected to be addressed through research.

Of the four changes identified, the two labeled “(a)” represent formal changes, whereas the
two labeled “(b)” represent content-related changes. Formal changes occur in the process of
performing problem-based experiments, while content-related changes occur within the student.
The content-related changes that arise in students during the creative performance of problem-
based experiments possess didactic value. Consequently, the analysis of content-related changes
and their underlying nature constitutes a problem that lies within the field of the didactics of
creativity.
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