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Abstract: In the context of rapid technological
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of the creative commons attributes 4.0 License. engineering profession, the integration of professional

and creative competencies in the training of future
engineers has become a crucial pedagogical issue. This
article explores the theoretical and methodological
foundations of preparing engineering students for
creative professional activity. It analyzes the limitations
of current educational practices, including gaps in
curricula, the lack of emphasis on soft skills, and the
insufficient use of innovative teaching methods. The
study highlights the importance of a competency-based
and  student-centered  approach, emphasizing
pedagogical support as a key factor in fostering both
technical proficiency and creativity. Based on this
analysis, practical recommendations are proposed for
curriculum designers, educators, and institutions to
better prepare future engineers for the complex and
dynamic demands of the modern professional
environment.
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Introduction: In the era of rapid technological
advancement and global competition, the field of
engineering is undergoing a transformation that
demands not only deep professional knowledge but also
high levels of creativity and innovation. Modern
engineering education must respond to these
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challenges by preparing specialists who are capable of
thinking critically, generating original ideas, and
applying them effectively in practice. In this context,
the preparation of future engineers for professional
and creative activities becomes a pressing pedagogical
issue.

The relevance of this topic lies in the growing demand
for engineers who are not only technically competent
but also capable of adapting to dynamic working
conditions, solving non-standard problems, and
participating in the development of innovative
technologies. Traditional teaching methods, focused
mainly on theoretical knowledge and standard
solutions, are no longer sufficient. It is necessary to
create pedagogical conditions that stimulate students’
creativity and encourage their involvement in real-
world professional tasks from the early stages of their
education.

Combining professional and creative competencies is
essential for forming a holistic and flexible engineering
mindset. Professional activity involves the application
of specialized knowledge, skills, and abilities to fulfill
work-related tasks in a specific field. Creative activity,
on the other hand, refers to the ability to generate new
ideas, find unconventional solutions, and improve
existing technologies or processes. The synthesis of
these two types of activity ensures that graduates can
not only perform routine tasks but also innovate and
lead change within their industries.

The concept of a “pedagogical problem” in this context
refers to the challenge of designing and implementing
educational approaches that effectively prepare
engineering students for such integrated activity. This
includes issues of curriculum development, teaching
methods, assessment tools, and the role of educators
in fostering both professional competence and
creative thinking.

The purpose of this article is to analyze the pedagogical
aspects of preparing future engineers for professional
and creative activity, identify key challenges in this
process, and propose effective strategies and
conditions that enhance such readiness.

The process of preparing future engineers for
professional and creative activities is grounded in a
range of pedagogical theories that emphasize the
holistic development of students. These theories
provide a framework for understanding how
individuals acquire professional competencies and
how creativity can be nurtured within an educational
context.

Pedagogical theories related to professional training,
such as activity theory (Leontiev, Vygotsky) and
constructivist learning theory (Piaget, Bruner),
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highlight the importance of active learning, problem-
solving, and the social context of knowledge acquisition.
Activity theory, in particular, considers learning as an
active, purposeful process, where students must be
engaged in meaningful tasks that mirror real
professional challenges. Constructivism supports the
idea that learners build knowledge through experience
and reflection, which aligns well with practice-oriented
approaches in engineering education.

Creativity in engineering education is increasingly
recognized as a core component of professional success.
Engineering problems are often open-ended and
require innovative solutions. Scholars such as Guilford
and Torrance have emphasized that creativity is not an
inborn trait but a cognitive skill that can be developed
through specific pedagogical strategies—such as
brainstorming, design thinking, and project-based
learning. Creative thinking enhances adaptability,
flexibility, and the capacity to approach problems from
multiple perspectives, which are essential traits for
engineers in the 21st century.

A competency-based approach has become central to
modern engineering education. This approach focuses
on the formation of clearly defined learning outcomes,
emphasizing not only knowledge but also skills,
attitudes, and values that are essential for successful

professional activity. In the context of creative
professional  training, this includes technical
competencies (e.g., engineering design, analysis),

cognitive competencies (e.g., critical and creative
thinking), and interpersonal competencies (e.g.,
communication, teamwork). Competency-based
education ensures that students are equipped with
practical, transferable skills that align with industry
requirements.

The concept of pedagogical support plays a crucial role
in developing students’ readiness for professional and
creative activity. Pedagogical support refers to the
intentional, systematic assistance provided by
educators to help students overcome learning
difficulties, build confidence, and unlock their creative
potential. This includes mentorship, feedback,
motivational strategies, and the creation of a supportive
educational environment. By offering such support,
teachers not only transmit knowledge but also act as
facilitators of student development, guiding them
through complex learning processes and encouraging
self-directed learning.

Thus, the theoretical foundations of this issue highlight
the need for an integrated pedagogical model that
combines professional training with creativity
development, grounded in active, student-centered,
and competency-based learning principles.
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Despite the growing awareness of the importance of
creativity in engineering, a number of systemic
challenges continue to hinder the effective
preparation of students for integrated professional
and creative activity. These challenges are rooted in
both the structure of current educational programs
and the prevailing teaching practices in technical
institutions.

Gaps in current engineering curricula remain one of
the primary barriers. Many engineering programs are
still heavily oriented toward theoretical knowledge
and technical specialization, often overlooking the
development of creative thinking, innovation, and
interdisciplinary understanding. Subjects related to the
humanities, design thinking, or entrepreneurship are
frequently optional or marginalized, which limits
students’ exposure to diverse perspectives and
problem-solving strategies. As a result, future
engineers may graduate with strong technical skills but
without the creative flexibility needed to address
complex, non-standard problems in the real world.

Lack of focus on soft skills and creative thinking also
poses a serious limitation. Engineering education has
traditionally emphasized hard skills—mathematics,
physics, programming—while giving insufficient
attention to communication, leadership, emotional
intelligence, and the ability to work collaboratively in
diverse teams. These so-called “soft skills” are
essential in professional environments, where
engineers must often present ideas, lead projects, and
navigate team dynamics. Moreover, the lack of
structured opportunities to practice divergent thinking
or participate in open-ended tasks reduces students’
capacity to engage creatively with engineering
challenges.

Limited use of innovative teaching methods further
compounds the issue. In many institutions, lectures
and standard problem sets still dominate the learning
process, leaving little room for active, experiential
learning approaches. While methods such as project-
based learning, case studies, gamification, and
collaborative workshops have proven effective in
fostering  creativity, their adoption remains
inconsistent. The reliance on rote memorization and
rigid assessment models can also discourage students
from taking intellectual risks or exploring alternative
solutions.

Another significant issue is the disconnection between
theory and real-world application. Students often learn
technical concepts in isolation, without understanding
how they apply to practical engineering tasks or
societal needs. This disconnect can lead to a lack of
motivation and a narrow view of the engineer’s role.
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Bridging this gap requires more engagement with
industry partners, real-life projects, internships, and
mentorship opportunities—elements that are not
always fully integrated into existing programs.

In sum, addressing these challenges requires a
fundamental rethinking of how engineering education is
structured and delivered. To truly prepare engineers for
professional and creative activity, educational
institutions must evolve toward more flexible,
interdisciplinary, and student-centered approaches that
promote both technical excellence and creative
competence.

The analysis of pedagogical aspects in preparing future
engineers for professional and creative activity reveals
the urgent need for a paradigm shift in engineering
education. The growing complexity of engineering tasks,
the demand for innovation, and the rapidly evolving
technological landscape require specialists who are not
only proficient in technical knowledge but also capable
of creative problem-solving, collaboration, and
continuous learning.

Key findings indicate that while professional
competencies are generally well-integrated into
engineering programs, creative skills and soft

competencies remain underdeveloped. Theoretical
foundations—such as activity theory, constructivism,
and competency-based education—emphasize the
importance of active, interdisciplinary, and student-
centered learning. However, gaps in curricula, limited
implementation of innovative teaching methods, and a
lack of alignment with real-world practice continue to
hinder the development of creative professional
readiness among engineering students.

The implications for engineering education are
profound. To produce well-rounded graduates capable
of thriving in a competitive and innovative environment,
institutions must rethink the structure, content, and
delivery of engineering education. There is a growing
need to integrate creativity as a core component of
professional training, moving beyond traditional
lecture-based instruction and standardized
assessments.

Based on the analysis, several recommendations can be
proposed for curriculum developers, educators, and
educational institutions:

Curriculum developers should design programs that
balance technical rigor with opportunities for creative
exploration, integrating interdisciplinary subjects,
design thinking, and innovation modules.

Educators must adopt active learning methods—such as
project-based learning, case studies, and collaborative
assighments—that engage students in real-world
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problems and stimulate creative thinking.

Institutions should foster partnerships with industry
and research organizations to provide students with
exposure to practical engineering challenges and
mentorship from professionals, thereby bridging the
gap between theory and application.

Additionally, the educational environment should
encourage experimentation, critical reflection, and the
development of soft skills through workshops,
competitions, and extracurricular activities.

CONCLUSION

In conclusion, preparing future engineers for
professional and creative activity is not merely a
pedagogical challenge but a strategic imperative for
modern education systems. Only by addressing this
challenge comprehensively can we ensure the
emergence of a new generation of engineers who are
both competent professionals and innovative thinkers.
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