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Abstract

Background. The professional development of students in engineering and pedagogical specialities takes place
through the integration of technical, technological, and pedagogical training. This requires students not only to acquire
established knowledge but also to identify professional problems independently, select appropriate research methods,
substantiate solutions, and evaluate their effectiveness. In this context, research activities serve as a means of
professionalisation by combining cognitive engagement, the practical solution of professional tasks, motivation for self-
development, scholarly communication, and reflection.

Objective. To provide a theoretical rationale for the role of research activities in the professional training of students
in engineering and pedagogical specialities.

Methods. This theoretical and analytical study employed comparative and systemic-functional analyses of
scholarly works, as well as the systematisation and synthesis of conceptual principles concerning the development of
professional competence, orientation, and identity among students in engineering and pedagogical specialities. A
descriptive comparison was made of aggregated empirical data provided by Dragomanov Ukrainian State University on
the publication activity of students at the Faculty of Technology and Design from 2022 to 2026. Absolute values and
changes in the proportional share of publications in engineering and technology—covering ICT, industrial engineering,
materials science, automation, and design—were analysed without drawing individual-level causal inferences.

Results. The professional-development potential of student research activities was shown to be realised through
the interaction of cognitive-methodological, professional-practical, motivational-value, and reflective-communicative
mechanisms. The findings support combining educational research tasks in professional disciplines, research components
of placements and projects, participation in research groups and laboratories, conference involvement, and the preparation
of publications. Between 2022 and 2026, 100 of 149 student publications addressed engineering and technology,
representing 67.1% of the total; the annual share ranged from 61.5% to 76.0%. This demonstrates a stable professional and
thematic orientation in student publication activity, although it should not be interpreted as a direct indicator of an
individual student's level of professional competence.

Conclusions. Research activities for students in engineering and pedagogical specialities should be organised as a
continuous progression from a professionally significant problem to a research task, a well-substantiated technical and
pedagogical solution, its testing, scholarly communication, and reflection. Within this framework, publication is not an end
in itself but one outcome of meaningful research work and a means of entering professional and scholarly communities.

Keywords: methodology, organisation of student research, engineering and pedagogical speciality, higher
education institution, motivation, professional orientation.
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Introduction. The contemporary
professional training of future engineering educators
involves not only acquiring a body of technical,
technological, and pedagogical knowledge but also
developing the capacity to act in situations where no
ready-made algorithm exists or where established
procedures require professional reconsideration.
Such specialists are distinguished by the integrated
nature of their professional activity: they must
understand the principles governing technical and
technological processes while also being able to
transform professional knowledge didactically,
design learning activities, evaluate their outcomes,
and substantiate pedagogical decisions. Within the
professional competence of an engineering
educator, the research component is naturally
integrated with technological, design,
communicative, and methodological competences,
thereby giving research activities a directly
professional focus (Kovalenko, Briukhanova, &
Korolova, 2018). Research activities create a
distinctive form of educational experience in which
students move beyond reproducing acquired
knowledge and learn to formulate questions, identify
contradictions, work with evidence, select methods,
obtain and interpret findings, argue for decisions,
and assume responsibility for their justification.
These actions develop critical thinking,
independence, reflection, the capacity for self-
directed learning, and professional mobility.
Research work should therefore be viewed not as an
optional supplement to core training but as one
means of professionalising higher education
students (Varava, 2018; Naboka, 2010; Kudla,
2023).

For students in engineering and pedagogical
specialities, the professionalising potential of
research is strengthened by the dual subject matter
of their future work. Student inquiry may focus on a
material, technology, equipment, a digital tool, a
production process, or a design solution. Its
professional value for an engineering educator
increases, however, when the technical or
technological outcome is also considered
pedagogically: how it should be explained,
demonstrated, modelled, and taught; how the
relevant operations should be performed; and how
the safe and effective acquisition of professional
actions should be organised. Conversely, research
on vocational teaching methods requires a precise
understanding of the subject-specific and
Professional Pedagogics/2(33)'2026

technological content through which those methods
are implemented (Kovalenko, Briukhanova, &
Korolova, 2018; Borysova, Usenko, & lhnatenko,
2023). In this context, professional development
should be understood as the gradual formation of a
future  specialist's  professional  orientation,
competence, agency, and identity. Research
becomes a means of this development when students
do more than complete a formal assignment: they
relate a problem to their future profession, make
research  decisions, recognise the practical
significance of the outcome, gain experience in
professional communication, and reflect on their
place in the professional environment. Studies of
professional identity among engineering students
show that it develops as students relate their self-
perceptions to professional expectations and
practices, and that meaningful educational and
professional experiences can significantly shape this
process (Hren, 2010; McCall, McNair, & Simmons,
2021).

At the same time, student research in higher
education institutions is often fragmented: research
tasks within courses, term papers and qualification
projects, research groups, conferences, and
publications operate as separate forms with no
consistently visible progression in professional
complexity. Under such conditions, the external
product—a conference paper, article, or competition
entry—may become more prominent than the
process of acquiring research and professional
experience itself. By contrast, the literature
emphasises the need for systematic organisation,
continuity, integration  of  curricular and
extracurricular  components, and pedagogical
support for student research (Ponomarova, 2010;
Bieliaiev & Stetsenko, 2010; Korobchenko &
Holovkova, 2019).

An additional empirical basis for examining
this issue is provided by actual data from
Dragomanov Ukrainian State University on the
publication activity of students at its Faculty of
Technology and Design from 2022 to 2026. The data
comprise the total number of student publications
and the number of works in engineering and
technology. In this article, these figures are not
treated as a direct measure of professional
competence but as an institutional manifestation of
the thematic orientation of student scholarly
communication and a basis for comparing
theoretical propositions with the Faculty's actual
practice.
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Literature review. Studies addressing the
professional training of engineering educators
regard the integrity of the professional competence
system as a fundamental principle. Kovalenko,
Briukhanova, and Korolova (2018) conceptualise it
as a set of interrelated competences reflecting a
specialist's professional orientation, knowledge,
skills, professionally important qualities, and
abilities. Including research competence within this
system makes it possible to interpret student
research as a way of mastering professional modes
of thought and action rather than merely as
preparation for an academic career.

The organisational structure of student
research activities is examined in detail by Varava
(2018) and Ponomarova (2010). They distinguish
curricular research work, extracurricular forms, and
research-related organisational activity while
emphasising the need for these components to be
interconnected. The curricular component includes
problem-based inquiry tasks, laboratory and
practical work, term papers and qualification
research, and research elements within placements;
the extracurricular component comprises research
groups, problem groups, laboratories, and projects;
and the scholarly communication component
includes conferences, competitions, presentations,
and publications. For professional development,
what matters is not the mere variety of forms but the
continuity of research actions and the gradual
increase in student autonomy (Varava, 2018;
Ponomarova, 2010).

Borysova, Usenko, and lhnatenko (2023)
emphasise the practice-oriented nature of student
research. They demonstrate the importance of
technical and design tasks, industrial placements,
teaching and research laboratories, student design
bureaux, competitions, exhibitions, and publications
in engaging students in innovative solutions and
professionally meaningful activities. Importantly,
alongside activities prescribed by the educational
programme, the authors identify voluntary,
motivated student involvement as a factor that
creates the conditions for progressing from the
external completion of an assignment to internally
motivated professional and cognitive engagement.

Kudla (2023) substantiates the direct
relationship between research activities and
professional development. She associates the
effectiveness of this process with a coherent system
of student research, interdisciplinary integration, the
creation of a creative environment, psychological
and pedagogical support, and dialogic interaction.
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From this perspective, research affects not only
intellectual skills but also self-realisation, self-
directed learning, reflection, and the design of future
professional activity. Korobchenko and Holovkova
(2019) take a similar view, treating the management
of student research as a process focused on personal
development and the realisation of creative
potential.

The motivational and value dimension of
professional development is particularly evident in
Hren's (2010) study. She links orientation towards
successful professional activity with professional
and cognitive interest, a values-based attitude
towards the profession, achievement motivation,
independence, initiative, and reflection. Within the
logic of contextual learning, research work and
industrial placement form part of educational and
professional activity that enables a transition from
learning situations to modes of action approximating
the real professional environment. For engineering
and pedagogical specialities, this supports
developing research topics around problems with
clear technical, technological, and pedagogical
content.

Yankin (2025) systematises the functional

potential of research work by identifying
educational, organisational and  orientation,
analytical and corrective, motivational,

developmental, and formative functions. This
approach is important to the present study because
professional development cannot be reduced to a
single indicator: it entails simultaneous changes in
thinking, the organisation of activity, motivation,
self-regulation, and professional behaviour. Naboka
(2010) likewise substantiates the conception of
research as a professionally oriented technology.

International studies further clarify the
mechanisms through which undergraduate research
experience exerts its effects. Hunter, Laursen, and
Seymour (2007) associate research participation
with  cognitive, personal, and professional
development; Thiry, Laursen, and Hunter (2011)
emphasise the role of research practices in
professional socialisation; and Linn et al. (2015)
stress that positive outcomes depend on the quality
of the research experience rather than participation
alone. Faber et al. (2020) are particularly relevant to
engineering education: students associated research
with discovering new knowledge, disseminating
findings, applying them for societal benefit, and
researcher self-regulation. These characteristics are
directly related to the professional agency of future
engineering educators.
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Earlier international research provides
further detail on the professional-development
potential of undergraduate research. Seymour,
Hunter, Laursen, and DeAntoni (2004) identify
personal and professional gains, the development of
scientific ways of thinking and research skills, and
the clarification of educational and career plans
among its principal outcomes. Lopatto (2007) links
student participation in research with more active
learning and more deliberate career decision-
making, while Russell, Hancock, and McCullough
(2007) emphasise its importance for students'
subsequent professional and academic development.
Of particular relevance to this study are the findings
of Zydney et al. (2002) in engineering education,
which  confirm the lasting influence of
undergraduate research experience on graduates'
educational and professional trajectories. More
recent evidence from Cain et al. (2026) indicates that
participation in authentic research practices can
support the development of students' engineering
identities and professional aspirations. Taken
together, these findings justify viewing student
research not merely as a way of acquiring discrete
research skills but as an environment in which
students gradually enter professional practice.

Nevertheless, the literature review shows
that the mechanism by which research activities
contribute to professionalisation within the dual
professional domain of engineering and pedagogy
remains insufficiently explained. Several questions
require further specification: which forms of student
research integrate technical and technological
content with pedagogical design; how research
experience supports professional orientation and
agency; and what role publication and other forms
of scholarly communication play in this process.
These issues form the focus of the discussion that
follows.

The aim of this article is to provide a
theoretical rationale for research activities among
students in engineering and pedagogical specialities
as a means of their professional development; to
specify their professionally oriented content, forms,
and mechanisms of influence; to identify
organisational and methodological guidelines for
systematically integrating research work into
professional training; and to analyse actual student
publication data as one institutional manifestation of
the professional orientation of student research.

Research methods. The study is theoretical
and analytical and incorporates descriptive
empirical material. To clarify the nature of research
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activities among students in engineering and
pedagogical specialities, the study used analysis and
synthesis of propositions from Ukrainian and
international scholarship, comparison of approaches
to organising student research, systematisation of its
forms, functions, and professional-development
outcomes, and synthesis of findings concerning
professional competence, professional orientation,
research experience, and professional identity
(Kovalenko, Briukhanova, & Korolova, 2018;
Kudla, 2023; Faber et al., 2020; McCall, McNair, &
Simmons, 2021).

The empirical material consisted of
aggregated actual data provided by Dragomanov
Ukrainian State University on the publication
activity of students at the Faculty of Technology and
Design from 2022 to 2026. For each year, the total
number of student publications and the number
classified within the engineering and technology
component were recorded. According to the source
data, this component includes work on information
and communication technologies, industrial
engineering, materials science, transport and
technical systems, manufacturing technologies,
digital infrastructure, automation, design, and
related fields. Absolute values and the proportional
share of engineering and technology publications
were compared descriptively. No causal conclusions
regarding individual professional development were
drawn from these aggregated data.

Results and discussion. Based on a
synthesis of scholarly approaches, research
activities among students in engineering and
pedagogical specialities are defined here as
purposeful curricular and extracurricular activities
of progressively increasing complexity. Drawing on
the methodology of scientific inquiry, students
identify and investigate professionally significant
technical, technological, and/or pedagogical
problems; obtain and interpret findings; substantiate
appropriate professional decisions; test those
decisions; and present them to scholarly and
professional communities. This definition combines
the procedural, competence-based, and career-
orientation dimensions of student research and is
consistent with its integration into professional
training  (Ponomarova,  2010; Kovalenko,
Briukhanova, & Korolova, 2018; Kudla, 2023).

A distinctive feature of these activities is
their dual object of professional reflection. A future
engineering educator engages simultaneously with
the subject logic of engineering, technology,
materials, production and digital processes, and with
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the logic of teaching people to perform the relevant
professional actions. The most productive research
therefore either extends a technical problem beyond
a purely technical conclusion to include didactic
interpretation or addresses a pedagogical problem
while accounting for the precise technological
characteristics of professional activity. This mutual
translatability of engineering and pedagogical
content turns research into an instrument for
developing integrated professional competence
(Kovalenko, Briukhanova, & Korolova, 2018).

The professional orientation of student
research is determined primarily by the nature of the
problem. A topic that exists merely as wording
devised to satisfy an academic requirement has little
effect on professional self-determination. By
contrast, when a problem arises from a real or
simulated professional context—such as the need to
improve a technological process, investigate a
material's properties, develop a digital or technical
tool, compare ways of performing a professional
operation, or test a teaching method or assessment
instrument—the  student immediately relates
scientific inquiry to a future professional role.
Contextual relevance, professional significance, and
the ability to identify the intended user of the
findings support a sustained professional and
cognitive interest (Hren, 2010; Borysova, Usenko,
& lhnatenko, 2023).

Research  activities  undertaken by
engineering education students should not be limited
to preparing an article or qualification project. They
comprise interconnected research actions: searching
for and critically selecting scholarly and technical
information; analysing regulatory, methodological,
and technological sources; formulating a problem
and research question; substantiating methods;
conducting observation, measurement,
experimentation, design, or testing; analysing and
visualising findings; comparing the data obtained
with existing approaches; formulating technical and
pedagogical conclusions; preparing
recommendations; and presenting and discussing the
findings. Each action can be incorporated into
various curricular and extracurricular activities
(\Varava, 2018; Ponomarova, 2010; Yankin, 2025).

Within the curriculum, research actions
should be distributed according to a principle of
progressively increasing complexity. In the early
years of study, activities involving scholarly
information predominate: searching, evaluating
source reliability, comparing approaches, and
formulating concise evidence-based conclusions. At
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intermediate  stages, these  activities are
supplemented by small-scale studies, problem-based
laboratory and practical work, technical and
technological experiments, and analyses of specific
pedagogical and production situations. In the later
years, research should become holistic through term
papers and qualification projects, teaching and
industrial placements, team projects, conference
participation, and publication activity. Such
continuity enables a transition from externally
directed actions to autonomous research behaviour
(Varava, 2018; Ponomarova, 2010; Kudla, 2023).

Teaching and industrial placements occupy a
special place because they bring research into
contact with professional reality. During an
industrial placement, students can analyse process
conditions, workplace organisation, equipment use,
and the effectiveness of digital or automated
solutions. During a teaching placement, they can
observe how professional actions are acquired,
diagnose common difficulties, and test explanations,
instruction,  demonstrations, digital learning
resources, or assessment methods. Combining these
two fields of inquiry creates the conditions for
developing the capacity not merely to understand a
technology but to teach it professionally and
improve the process through which it is mastered
(Hren, 2010; Borysova, Usenko, & Ilhnatenko,
2023).

Extracurricular student research expands the
scope for autonomy. Work in research groups,
problem groups, laboratories, and project teams, as
well as participation in competitions and
conferences, enables students to engage with a topic
over a longer period, move beyond a prescribed task,
interact with other students and lecturers, and
compare their findings with those of others. The
pedagogical effectiveness of these formats depends,
however, on the extent to which they address
professionally significant issues and complement
rather than duplicate classroom learning (Bieliaiev
& Stetsenko, 2010; Korobchenko & Holovkova,
2019).

A balance between research supervision and
student autonomy is an important organisational
principle. Supervisors should help students refine a
problem, determine a realistic scope for the study,
learn to work with sources and data in a
methodologically sound manner, and avoid evident
errors. They should not, however, make research
decisions on the student's behalf. The lived
experience of choosing, making mistakes, revising,
and re-arguing a position develops responsibility for
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the outcome and a reflective stance. Excessively
directive supervision reduces research to following
instructions, whereas insufficient support increases
the risk of merely simulating research work (Kudla,
2023; Faber et al., 2020).

The influence of professionally oriented
research activities should not be explained as a direct
relationship between “participation in research” and
“acquired competence,” but as a set of mechanisms
realised when the research experience meets certain
standards of quality. The first is the cognitive-
methodological mechanism: students acquire a
mode of thinking that requires them to distinguish
fact from assumption, recognise the limits of
evidence, verify sources, select an appropriate
method, and connect conclusions to the data
obtained. This is especially important for
engineering educators because their professional
decisions concern both technical safety and
effectiveness and pedagogical appropriateness
(Naboka, 2010; Yankin, 2025).

The second, professional-practical
mechanism involves transferring theoretical
knowledge into professional action. A research task
requires students to apply material from different
disciplines not in isolation but to solve a specific
problem, compare alternative solutions, assess
constraints, and anticipate consequences. At this
level, the engineering and pedagogical components
become integrated: a technical or technological
solution is assessed for its suitability in teaching,
while a pedagogical solution is evaluated for
subject-matter  accuracy and  technological
feasibility (Kovalenko, Briukhanova, & Korolova,
2018; Borysova, Usenko, & lhnatenko, 2023).

The third is the motivational-value
mechanism.  Research  supports professional
motivation when students understand the
significance of a problem, have some freedom of
choice, can see a tangible outcome, and recognise its
potential application. Participating in work whose
findings may be used in a technological process,
teaching laboratory, methodological resource, or
subsequent project strengthens students' sense of
professional belonging and self-efficacy. External
incentives—qgrades, certificates, and publications—
may sustain activity, but a stable professional
orientation develops primarily through intrinsic
value and professional and cognitive interest (Hren,
2010; Kudla, 2023; Lopatto, 2007).

The fourth mechanism is reflective.
Scientific inquiry continually requires students to
assess their own actions: why a particular method
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was selected; which data are sufficient; what
limitations affect the findings; why the initial
assumption was not confirmed; and what should be
changed in subsequent work. This reflection
gradually transfers to professional activity,
preparing students not to reproduce a technological
or pedagogical procedure mechanically but to
analyse its effectiveness and adjust their own actions
(Kudla, 2023; Korobchenko & Holovkova, 2019).

The fifth, communicative-identification
mechanism operates through the presentation and
validation of findings. Delivering a paper,
participating in a discussion, defending a project,
attending a conference, or preparing an article
requires students to structure professional
knowledge, respond to critical questions with
reasoned arguments, accept feedback, observe
academic integrity, and present themselves as
authors of a professionally significant outcome.
Participation in the practices of a professional
community facilitates the transition from “a student
completing an academic task™ to “a future specialist
capable of creating, substantiating, and
communicating solutions” (Hunter, Laursen, &
Seymour, 2007; Faber et al., 2020; McCall, McNair,
& Simmons, 2021; Zydney et al., 2002; Cain et al.,
2026).

Together, these mechanisms develop
professional agency. Students gain experience in
setting goals, planning, selecting tools, assuming
responsibility for decisions, interacting with a
supervisor and peers, and engaging in critical self-
evaluation. The professional effect of student
research therefore depends on the completeness of
the research cycle and the extent to which students
themselves make substantive decisions.
International reviews likewise caution against
automatically attributing positive outcomes to any
form of research participation: the quality of
mentoring, authenticity of tasks, duration of
engagement, and opportunity to reflect on the
experience all matter (Linn et al., 2015; Thiry,
Laursen, & Hunter, 2011; Seymour et al., 2004;
Russell, Hancock, & McCullough, 2007).

A systematic approach to research activities
requires their various forms to be connected not only
chronologically but also substantively. An
educational research task in a professional discipline
may provide the basis for a small-scale study; its
findings may inform a term paper or project
assignment; a professional placement may provide a
setting in which to test or refine the solution; and a
conference presentation or publication may serve to
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validate the work and bring a particular stage to a
reflective conclusion. Such connections support the
cumulative nature of research experience and enable

students to see their professional trajectory as it
develops (Varava, 2018; Ponomarova, 2010; Kudla,
2023).

Table 1

Forms of Research Activity among Students in Engineering and Pedagogical Specialities and Their
Professional-Development Potential

Form and content of
activity

Typical research actions

Professional-development outcomes

Curricular research

qualification research

source analysis; problem-based
laboratory and practical work; small-
scale studies; term-paper and

scientific thinking; methodological
literacy; ability to work with evidence;
integration of specialist knowledge

Technical,
technological, and
design activity

experimentation with materials and
technologies; modelling; design; testing
of technical and digital solutions

design and technological competence;
ability to evaluate alternatives and
substantiate engineering decisions

Pedagogical research

technique

observation; diagnosis of difficulties;
testing of a method, demonstration,
instruction, digital tool, or assessment

methodological competence; ability to
analyse the educational process and
adjust pedagogical decisions

Practice-integrated
research

research tasks during industrial and
teaching placements; analysis of
authentic professional situations

transfer of knowledge into
professional action; responsibility;
professional reflection; understanding
of the work context

Collaborative and
scholarly
communication

project teams; conferences;

papers and articles

research groups, laboratories, and

competitions; defences; conference

teamwork; argumentation; academic
integrity; professional self-
presentation and entry into the
community

Source: compiled by the author based on Varava (2018), Ponomarova (2010), Kovalenko,
Briukhanova, and Korolova (2018), Borysova et al. (2023), and Kudla (2023)

Table 1 shows that the same research activity
can simultaneously contribute to several groups of
professional outcomes. For example, a technical and
technological ~experiment develops not only
engineering thinking but also the ability to document
and explain a procedure, justify the choice of criteria,
and present a conclusion. A small-scale pedagogical
study, in turn, requires accurate subject content and an
understanding of the relevant technological operation.
This cross-cutting contribution to multiple outcomes
explains why research activities effectively integrate
the two components of engineering and pedagogical
training (Kovalenko, Briukhanova, & Korolova,
2018).

From a methodological perspective, research
activities must not be reduced to the formal preparation
of a text. A publication should conclude a particular
stage of scientific inquiry rather than serve as its initial
objective. It should be preceded by the formulation of
a professionally significant problem, engagement with
relevant sources, the collection or analysis of data, the
testing of a solution, critical discussion, and revision.
Within this sequence, an article or conference paper
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becomes a means of organising professional
knowledge, entering scholarly communication, and
consolidating the author's professional position
(Varava, 2018; Faber et al., 2020). Motivational design
also requires attention. Students should see not only
the wording of a topic but also its professional
significance: precisely what the study will help them
understand, improve, design, test, or teach others to
perform. Productive arrangements include a range of
thematic fields, opportunities to choose a specific
object or aspect, work with real technological and
pedagogical situations, and participation in long-term
research-group and project topics. These arrangements
create the conditions for moving from external
motivation to a sustained professional and cognitive
interest (Hren, 2010; Kudla, 2023).

For interdisciplinary topics, consultation and
collaboration between lecturers specialising in
technical and technological fields and those
specialising in pedagogy can be productive. This does
not mean formally increasing the number of
supervisors, but rather ensuring the coherence of the
professional concept so that the “technical” and
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“pedagogical” parts of the study do not exist in
parallel. This approach is especially appropriate when
students investigate a technical or digital tool while
developing a method for its use in vocational
education, or when a pedagogical solution requires
experimental verification of technological parameters
(Borysova, Usenko, & Ihnatenko, 2023; Kovalenko,
Briukhanova, & Korolova, 2018).

Professional reflection should conclude every
significant research cycle. Following testing or
publication, students should consider not only “what
outcome was obtained?” but also “what have I learned
as a future specialist?”, “which professional decisions
can I now substantiate?”, “what errors have I identified
in my way of working?”, and “which question requires
further investigation?”. Such reflection transforms a

result from an isolated academic exercise into personal
professional experience and supports the development
of professional identity (Kudla, 2023; McCall,
McNair, & Simmons, 2021).

Publication activity is only one visible
outcome of the broader system of student research. It
does not encompass every research task, experiment,
placement, project, or research-group activity, nor
does it permit a direct measurement of professional
competence. Nevertheless, the thematic structure of
publications indicates how prominently professionally
significant issues feature in student scholarly
communication. Actual data from the Faculty of
Technology and Design for 2022—-2026 are presented
in Figure 1.

PUBLICATION ACTIVITY OF STUDENTS
OF THE FACULTY OF TECHNOLOGY AND DESIGN

TOTALAND ENGINEERING & TECHNOLOGY COMPONENT

2022-2026

80

70

2022 2023 2024

Year

Number of Publications

Il A Faculty Publications

60 67.6% 67.5%
62.5% 61.5%
50

100%

76.0% 80%

60%

40

40%

20%

0%

2025

2026

Share of Engineering & Technology Publications, %

[l Engineering & Technology Component  —@— Share of Engineering & Technology Publications, %

Indicator

2022

2023

2024

2025

2026

I Al Faculty Publications, units

24

34

26

40

25

B Engineering & Technology Component, units 15

23

16

27

19

Share of Engineering & Technology

Publications, %

62.5%

67.6%

61.5%

67.5%

76.0%

Note.

The engineering & technology component includes publications related to the following areas:

information and communication technologies, industrial engineering, materials science, transport systems,

manufacturing technologies, digital infrastructure, automation, design, etc.

Figure 1. Publication Activity of Students at the Faculty of Technology and Design: Total Output and the
Engineering and Technology Component, 2022—2026
Source: compiled from data provided by Dragomanov Ukrainian State University

Analysis of Figure 1 shows that the
engineering and technology component consistently
accounted for the majority of student publications
between 2022 and 2026. In 2022, 15 of 24 publications
were in the relevant fields, representing 62.5%. In
2023, the total number of publications increased to 34,
of which 23 addressed engineering and technology,
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representing 67.6%. In 2024, 16 of 26 publications had
an engineering and technology focus, corresponding to
61.5%, the lowest value in the period analysed. The
highest absolute publication output was recorded in
2025: 40 works, of which 27, or 67.5%, were in
engineering and technology. In 2026, there were 25
publications in total, of which 19 addressed
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engineering and technology; their share reached a
period high of 76.0%. Overall, 100 of 149 student
publications produced between 2022 and 2026, or
67.1%, were classified within the engineering and
technology component.

For the subject of this study, the stability of the
professional and thematic structure of publications is
more important than fluctuations in their absolute
number. Even in the year with the lowest share of
engineering and technology works, it did not fall
below 61.5%; in 2026, it reached 76.0%. This
confirms the stable presence of professionally
significant issues in student scholarly communication.

From a professional-pedagogical perspective,
this result is important because publication topics
reflect student engagement in researching issues
connected with their future professional activity:
technologies, engineering and digital solutions,
materials, automation, and design. Working with
professionally relevant subject matter creates the
conditions for deepening specialist knowledge,
mastering methods of analysis and argumentation,
gaining design experience, and developing the
capacity to substantiate decisions. This is consistent
with scholarship describing the professionally oriented
nature of student research and its relationship to the
development of professional competence (Naboka,
2010; Borysova, Usenko, & lhnatenko, 2023; Faber et
al., 2020).

At the same time, the data in Figure 1 do not
justify equating the number or share of publications
with an individual student's level of professional
development. Professional development is a personal
process and requires information on motives for
participation, the nature of student autonomy, the
substance of the research actions performed, the
quality of mentoring, placement outcomes, reflection,
and subsequent professional trajectories. The figure
therefore serves in this article as empirical
confirmation of the stable professional and thematic
orientation of student research, while the mechanism
of professional development itself is substantiated
through the content and organisation of research
activities (Linn et al., 2015; Thiry, Laursen, & Hunter,
2011).

Publication  activity therefore acquires
professional-development value only as the final stage
of a complete research cycle. When a publication
results from independently identifying a problem,
working with scholarly and technical sources,
obtaining or interpreting data, developing and testing a
technical and pedagogical solution, interacting with a
research supervisor, and undertaking critical revision,
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publication contributes to professional self-
presentation, the formation of a research identity, and
entry into a professional community. When a
publication is detached from such a cycle, its
pedagogical potential is substantially diminished
(Hunter, Laursen, & Seymour, 2007; Faber et al.,
2020).

Conclusions. Research activities among
students in engineering and pedagogical specialities
are an integrated component of professional training
that combines the methodology of scientific inquiry,
technical and technological content, pedagogical
design, practical testing, scholarly communication,
and reflection. Their professional potential is
determined not by the number of completed works as
such, but by the extent to which the research process is
connected to real or simulated problems arising in
future professional activity. Engineering and
pedagogical specialities are distinguished by the dual
professional orientation of research. Future specialists
must not only investigate technical, technological,
materials-related, digital, or design objects but also be
able to interpret the knowledge gained pedagogically;
conversely, research into a pedagogical problem must
be grounded in accurate subject-specific and
technological content. This integration creates a
foundation for the development of the engineering
educator's holistic professional competence.

The effect on professional development is
realised through cognitive-methodological,
professional-practical, motivational-value, reflective,
and communicative-identification mechanisms. These
mechanisms develop the capacity to recognise a
professional problem as a research problem, work with
evidence, select and substantiate solutions, transfer
knowledge into professional action, critically evaluate
one's own results, communicate them to a professional
community, and perceive oneself as an agent of one's
future profession. Actual publication data from the
Faculty of Technology and Design for 2022-2026
show the sustained predominance of engineering and
technology topics: 100 of 149 publications, or 67.1%,
belonged to this component, with annual shares
ranging from 61.5% to 76.0%. This supports
characterising student scholarly communication as
strongly professionally oriented in thematic terms,
although the figures do not directly measure individual
professional competence. The organisational and
methodological support of student research should be
based on continuity and progressively more complex
research actions; the integration of research tasks into
professional disciplines and placements; a focus on
professionally relevant problems; variation and
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freedom of choice; mentoring support combined with
gradually increasing autonomy; a combination of
individual and collaborative work; and mandatory
testing and professional reflection. Within this system,
publication is not an end in itself but one outcome of
meaningful research activity and a means of
professional socialisation.

data on motivation, research skills, professional
identity, levels of autonomy, the outcomes of teaching
and industrial  placements, and subsequent
professional trajectories. This would make it possible
to determine more precisely which forms and methods
of organising research activities have the greatest
influence on the professional development of students

Further research should combine institutional
indicators of student research activity with individual

in engineering and pedagogical specialities.

Conflict of Interest

The author certifies that no conflict of interest (financial, professional, or personal) exists that could have influenced the
objectivity of the research results or conclusions. The integrity of the double-blind peer review process was ensured through a
mandatory declaration of the absence of conflict of interest submitted via the journal's editorial system. This protocol
guaranteed complete author anonymity and the independence of the expert evaluation throughout the entire editorial cycle.

Declaration on the Use of Generative Artificial Intelligence.

During the preparation of this manuscript, the authors used Microsoft Copilot chat for searching and verifying bibliographic
data, organizing materials, calculating derived indicators, preparing figures, and language editing and formatting of the text.
The conceptual model, empirical data, scientific conclusions, and interpretation of the results are the authors’ own. Following
the use of the tool, the entire manuscript was reviewed and edited by the authors, who take full responsibility for its content and
scientific accuracy. Artificial intelligence is not a co-author of this work.

List of references

Bieliaiev, Yu. I., & Stetsenko, N. M. (2010). Naukovo-doslidna diialnist studentiv u strukturi roboty universytetu
[Scientific and research activities of students in the structure of the university's work]. Pedagogical
Almanac, 6, 188-191 [in Ukrainian].

Borysova, T., Usenko, O., & lhnatenko, M. (2023). Orhanizatsiia naukovo-doslidnoi diialnosti studentiv z dyzain-
proiektuvannia [Students' scientific research activities organization in design and planning]. Ukrainian
Professional Education, 13, 16-25. https://doi.org/10.33989/2519-8254.2023.13.289915 [in Ukrainian].

Cain, E. J., McCurdy, R. P., Willis, J. F., & Soloiu, V. (2026). Enhancing students’ engineering identities through
a Research Experiences for Undergraduates program. Journal of Engineering Education, 115, 3, e70064.
https://doi.org/10.1002/jee.70064 [in English].

Faber, C. J., Kajfez, R. L., McAlister, A. M., Ehlert, K. M., Lee, D. M., Kennedy, M. S., & Benson, L. C. (2020).
Undergraduate engineering students’ perceptions of research and researchers. Journal of Engineering
Education, 109(4), 780-800. https://doi.org/10.1002/jee.20359 [in English].

Hren, L. M. (2010). Pedahohichni umovy formuvannia u studentiv vyshchykh tekhnichnykh navchalnykh zakladiv
spriamovanosti na uspishnu profesiinu diialnist [Pedagogical conditions for the formation of higher
technical educational institutions students' orientation towards successful professional activity] [Extended
abstract of Candidate's thesis, H. S. Skovoroda Kharkiv National Pedagogical University] [in Ukrainian].

Hunter, A.-B., Laursen, S. L., & Seymour, E. (2007). Becoming a scientist: The role of undergraduate research in
students’ cognitive, personal, and professional development. Science Education, 91, 1, 36-74.
https://doi.org/10.1002/sce.20173 [in English].

Korobchenko, A. A., & Holovkova, M. M. (2019). Naukovo-doslidnytska diialnist yak zasib formuvannia
profesionalizmu maibutnoho vykladacha [Scientific research activity as a means of forming the future
teacher's professionalism]. Bulletin of Cherkasy National University. Series: Pedagogical Sciences, 1, 103—
108. https://doi.org/10.31651/2524-2660-2019-1-103-108 [in Ukrainian].

Professional Pedagogics/2(33)'2026 106


https://doi.org/10.33989/2519-8254.2023.13.289915
https://doi.org/10.1002/jee.20359
https://doi.org/10.1002/sce.20173
https://doi.org/10.31651/2524-2660-2019-1-103-108

Kovalenko, O. E., Briukhanova, N. O., & Korolova, N. V. (2018). Vybir tekhnolohii navchannia yak skladova
pedahohichnoho proektuvannia profesiinoi pidhotovky kompetentnykh inzheneriv-pedahohiv [Selection
of teaching technologies as a component of pedagogical designing of professional training of competent
engineers-teachers]. Molod i Rynok, 5, 160, 12-20. https://doi.org/10.24919/2308-4634.2018.133872 [in
Ukrainian].

Kudla, M. (2023). Doslidnytska diialnist studentiv pedahohichnoho universytetu yak zasib yikhnioho profesiinoho
stanovlennia [Research activity of students of a pedagogical university as a means of their professional
development]. Collection of Scientific Works of the National Academy of the State Border Guard Service
of Ukraine. Series: Pedagogical Sciences, 32, 1, 105-117. https://doi.org/10.32453/pedzbirnyk.v32i1.1280
[in Ukrainian].

Linn, M. C., Palmer, E., Baranger, A., Gerard, E., & Stone, E. (2015). Undergraduate research experiences: Impacts
and opportunities. Science, 347(6222), 1261757. https://doi.org/10.1126/science.1261757 [in English].

Lopatto, D. (2007). Undergraduate research experiences support science career decisions and active learning.
CBE—Life Sciences Education, 6, 4, 297-306. https://doi.org/10.1187/cbe.07-06-0039 [in English].

McCall, C., McNair, L. D., & Simmons, D. R. (2021). Advancing from outsider to insider: A grounded theory of
professional identity negotiation in undergraduate engineering. Journal of Engineering Education, 110(2),
393-413. https://doi.org/10.1002/jee.20383 [in English].

Naboka, O. H. (2010). Naukovo-doslidna diialnist studenta yak profesiino oriientovana tekhnolohiia [Student's
scientific and research activity as a professionally oriented technology]. Science and Education, 7, 165—
168 [in Ukrainian].

Ponomarova, H. F. (2010). Naukovo-doslidna robota studentiv u VNZ yak skladova yikh profesiinoi pidhotovky
[Students' scientific and research work in universities as a component of their professional training].
Scientific Notes of the Department of Pedagogy, 24, 138-144 [in Ukrainian].

Russell, S. H., Hancock, M. P., & McCullough, J. (2007). Benefits of undergraduate research experiences. Science,
316, 5824, 548-549. https://doi.org/10.1126/science.1140384 [in English].

Seymour, E., Hunter, A.-B., Laursen, S. L., & DeAntoni, T. (2004). Establishing the benefits of research
experiences for undergraduates in the sciences: First findings from a three-year study. Science Education,
88, 4, 493-534. https://doi.org/10.1002/sce.10131 [in English].

Thiry, H., Laursen, S. L., & Hunter, A.-B. (2011). What experiences help students become scientists? A
comparative study of research and other sources of personal and professional gains for STEM
undergraduates. The Journal of Higher Education, 82(4), 357-388.
https://doi.org/10.1080/00221546.2011.11777209 [in English].

Varava, I. M. (2018). Osoblyvosti naukovo-doslidnytskoi diialnosti studentiv yak subiektiv vyshchoi osvity
[Features of students' scientific and research activities as subjects of higher education]. Modern Information
Technologies and Innovative Teaching Methods in Specialist Training: Methodology, Theory, Experience,
Problems, 52, 247-250 [in Ukrainian].

Yankin, V. O. (2025). Naukovo-doslidnytska robota studentiv yak osnova formuvannia tvorchoi aktyvnosti
maibutnikh fakhivtsiv [Students' scientific and research work as the basis for forming the creative activity
of future specialists]. In Theory of Modernization in the Context of Modern World Science: Proceedings of
the Scientific Conference (pp. 465-469). MCND. https://doi.org/10.62731/mcnd-24.01.2025.013 [in
Ukrainian].

Zydney, A. L., Bennett, J. S., Shahid, A., & Bauer, K. W. (2002). Impact of undergraduate research experience in
engineering. Journal of Engineering Education, 91, 2, 151-157. https://doi.org/10.1002/].2168-
9830.2002.th00687.x [in English].

Professional Pedagogics/2(33)'2026 107


https://doi.org/10.24919/2308-4634.2018.133872
https://doi.org/10.32453/pedzbirnyk.v32i1.1280
https://doi.org/10.1126/science.1261757
https://doi.org/10.1187/cbe.07-06-0039
https://doi.org/10.1002/jee.20383
https://doi.org/10.1002/sce.10131?utm_source=chatgpt.com
https://doi.org/10.1080/00221546.2011.11777209
https://doi.org/10.62731/mcnd-24.01.2025.013
https://doi.org/10.1002/j.2168-9830.2002.tb00687.x
https://doi.org/10.1002/j.2168-9830.2002.tb00687.x

DOI: https://doi.org/10.32835/2707-3092.2026.33.97-108
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Kartepuna Jlykamenko

HAYKOBHH ciBpOoOITHHK BiJAiTy MeJaroridHoro JKepelo3HaBcTBa, [ep)kaBHa HayKOBO-TIeIaroriyaa
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Pedepar:

Axmyanvnicmo. [Ipodeciiine cTaHOBICHHS CTYICHTIB IHXCHEPHO-TIEAArOTIYHUX CIEI[iaIbHOCTEH BiI0yBa€ThCs
B yMOBax IHTerpamii TEeXHIKO-TEXHOJIOT1YHOi Ta MEeAarori4yHol MiATOTOBKH, IO NOTpPeOye 3IaTHOCTI HE JIMIIE
3aCBOIOBATH TOTOBI 3HAHHA, a I CAMOCTIHHO BUABIATH TpodeciiiHi mpobiiemMu, odupaTtu crocoOu X ITOCIimKeHHS,
OOTpYHTOBYBAaTH DIllICHHSI Ta OILIHIOBATH iX pe3ydbTaTHBHICTH. HayKoBo-JocCHigHa IisSUIBHICTD y LIbOMY KOHTEKCTI
HaOyBae 3Ha4eHHs 3ac00y npodecionanizanii, OCKIIbKH MOETHYE Mi3HABAJIbHY aKTHBHICTH, IPAKTUYHE PO3B’SI3aHHS
(haxoBUX 3aBAaHb, MOTHBAIIIO JO CAMOPO3BHUTKY, HAYKOBY KOMYHIKAIIIFO Ta pedIeKCito.

Mema. TeopeTnuyHO OOTPYHTYBATH POIh HAYKOBO-AOCTITHOI AiISITFHOCTI y TpodeciifHii MAroTOBII CTYICHTIB
1H)KCHEPHO-TICIarOriYHUX CHEIiaIbHOCTEH.

Memoou. TeopeTuko-aHamiTHYHE AOCHTIDKCHHS 3IMCHEHO HAa OCHOBI KOMITAPATHBHOTO W CHCTEMHO-
(yHKIIITHOTO aHami3y HAyKOBHUX TIIpallb, CHCTEMAaTH3allii Ta Yy3araJbHEHHS KOHIENTYaIbHHX 3acaJ PO3BHUTKY
npodeciiiHoi KOMIETEHTHOCTI, CIIPSMOBAHOCTI 1 1IGHTHYHOCTI CTY/IEHTIB 1HKEHEPHO-TIEaroriuHuX CremliaTbHOCTEH.
3acTOCOBaHO METOJ OIMUCOBOIO 3ICTAaBJICHHS arperoBaHMX EMIIIPHYHHX JaHUX YKpPaAiHCBKOTO Jep>KaBHOTO
yHiBepcuTeTy iMeHi Muxaitna J[paromanoBa 1mo/10 myOiKaIiifHoT aKTHBHOCTI CTyJeHTiB DaKyIbTeTy TEXHOJOTIH Ta
mu3aiiny 3a 2022-2026 pp. [IpoBemeHo anami3 aOCOMIOTHUX 3HAYEHb 1 JWHAMIKH CTPYKTYpHOI YacTKH Mpaib
1HKeHepHO-TexHoyoriyHoro npodinto (podoru 3 IKT, mpoMuciioBoi iHkeHepii, MaTepialo3HaBCTBa, aBTOMATH3AIlIT,
MPOEKTYBaHHA) O0€3 reHepallil iHAUBiTyaTbHIX TPUIMHHO-HACIIAKOBUX BUCHOBKIB.

Peszynomamu. OOTpyHTOBaHO, IO TOTEHIIad HAYKOBO-AOCTIIHOI MiSIIBHOCTI CTYACHTIB IUIs mpodeciiHoro
CTaHOBJICHHS pealli3y€eThCsl Uepe3 B3aEMO/Ii10 KOTHITHBHO-METOI0IOTIYHOT0, PO ECiiHO-TPAKTUIHOTO, MOTHUBAIIIHO-
[IHHICHOTO Ta pe(IeKCHBHO-KOMYHIKATUBHOTO MEXaHi3MiB. BH3Ha4eHO JOIIBHICT IOEJHAHHS HAaBYaJIbHO-
JOCTITHAX 3aBJaHb Y (DaxOBUX JHUCIUILTIHAX, TOCIIJHUIIEKIX KOMIIOHEHTIB MPAKTHK 1 MPOEKTIB, pOOOTH HAYKOBUX
TYPTKiB i Jaboparopili, ydacTi y KOH(pEpEeHIIisIX Ta MiAroTOBKH MmyOuikaiiii. Bcranosneno, mo y 2022-2026 pp. i3 149
cTyAeHTChkuX myOmikaniid 100 Hanexanu 10 iHKEeHePHO-TEXHOJIOTTYHOI CKIIaf0Boi, TO0TO 67,1 % 3araibHOr0 MacHBy;
y KO>KHOMY 3 POKiB 1i 4acTka craHoBuIa Bif 61,5 % 10 76,0 %. Lle 3acBiguye cTiliky npodeciiiHy TeMaTHYHY Opi€HTaLi0
CTYJEHTCHKOI IyOJiKamiiHOI aKTUBHOCTI, aje He PO3MIISNAEThCS SK TMPSMUM TOKa3HUK 1HIWBIAYalbHOTO PiBHS
npodeciiiHoi KOMITETEHTHOCTI.

Bucnosxu. HaykoBo-nmocnmiHa isTbHICTh CTYIEHTIB 1HXEHEPHO-TIEAArOTiYHUX CIIeNiadbHOCTeH JOIIIEHO
OpraHi3OBYBaTH SK Oe3nepepBHUI Mporec Mepexoay Bia mpodeciiiHo 3Hadymoi mpoOneMu 0 TOCIiAHHUIEKOTO
3aBJlaHHs, OOIPYHTOBAHOTO TEXHIKO-TIEAAroriyHOrO pillleHHs, Horo ampoOarlii, HayKkoBoi KOMYyHiKamii Ta pediexcii.
[TyOnikaltiss B Takii JIOTII € HE CaMOIJLIIO, @ OJHUM 13 Pe3yJbTaTiB 3MICTOBHOI JOCIITHUIIBKOI poOOTH ¥ 3acO00M
BXO/PKEHHSI CTYA€HTa y MpodeciiiHy Ta HAyKOBY CHIIBHOTY.

KirouoBi cioBa: memoouka, opeawizayis Haykogoi pobomu cmyoenwmie, iH)CeHepHO-ne0azo2iyHa
cneyianvuicmy, 3BO, momusayis, npoghecitina opiecumayist.
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