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Digitalization is becoming a major driver of change in vocational
education, especially in technical higher education institutions. This conceptual
study proposes a comprehensive methodological framework aimed at
improving digitalization in vocational education. The study reviews existing
pedagogical and technological approaches and identifies key challenges. It
also synthesizes them into a structured model with four stages: diagnostic
analysis, digital competence development, technological integration, and
continuous monitoring and evaluation. The proposed framework emphasizes
learning
technologies, and analytics-based assessment. Unlike bibliometric or empirical
studies, this article aims to provide a theoretical and methodological
framework oriented towards future practical application
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1. INTRODUCTION

Digital transformation is becoming a central
trend in the development of modern education
systems around the world. In particular, vocational
education and training(vet) plays a key role in
preparing highly qualified specialists who can adapt to
the rapidly changing technological and industrial
environment [1]. Therefore, the effective integration of
digital technologies into vocational education,
especially in technical universities, is an important
factor in improving the quality, relevance and
competitiveness of vocational education [2]. In recent
years, the use of digital tools such as learning
management systems, online learning platforms,
simulation technologies and data-driven assessment
methods has expanded significantly in higher
education [3]. These technologies create opportunities
for flexible learning, individualized learning paths and
competency-based teaching. However, despite the
increasing number of digital solutions, many vocational
and technical universities face problems associated
with the lack of a clear and systematic methodological
approach to digitalization [4]. At the same time, digital
tools are used without being adapted to pedagogical
goals or professional competence requirements. One
of the main challenges in the digital transformation of
vocational education is the insufficient development of
teachers’ digital competences and the lack of
integrated models that link technological tools with
didactic principles[5]. Digitalization is often perceived
as a primarily technical process, while its pedagogical
and methodological aspects remain underdeveloped.
As a result, the potential of digital technologies to
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improve learning outcomes, practical skills and
professional preparation has not been fully realized.
Previous research in the field of vocational education
has mainly focused on specific digital tools, e-learning
platforms or individual teaching methods [6]. While
these studies provide valuable insights, a
comprehensive conceptual framework that
systematizes the digitalization process and guides its
implementation in a consistent and sustainable manner
is still lacking. In particular, the need for a structural
methodological model is particularly evident in
technical universities, where practical training and
professional competencies are central[7]. In this
context, this study aims to develop a conceptual
methodological framework for improving digitalization
technologies in vocational education. The proposed
approach is based on a systemic view of digital
transformation and combines pedagogical,
technological and organizational components[8].
Unlike empirical or bibliometric studies, this study
focuses on conceptual modeling as a basis for future
practical and experimental applications. This study
aims to contribute to the development of digital
pedagogy by proposing a structural framework,
improving the effectiveness of vocational education,
and supporting the strategic digital transformation of
vocational education in technical universities.

2. METHODOLOGY

FRAMEWORK

2.1 Research approach
This study is based on a conceptual and

methodological research approach aimed at developing
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a structured framework for improving digitalization
technologies in vocational education. This approach
allows for the development of a flexible and
transferable framework that is suitable for technical
universities ~ with  different  institutional  and
technological conditions [9]. The methodology is based
on systems theory, principles of digital pedagogy and
competency-based education. By combining these
perspectives, the study considers digitalization not only
as a technological process, but also as a pedagogical
and organizational change within vocational education.
2.2 Conceptual framework for improving
digitalization in vocational education

Based on the analysis of existing pedagogical
practices and digital transformation challenges in
technical universities [10], a four-stage conceptual
framework is proposed. This framework represents a
continuous process designed to ensure sustainable and
effective digitalization in vocational education.

Phase 1: Diagnostic analysis

The first phase aims to assess the current
state of digitalization within the institution. This
includes assessing the availability of digital
infrastructure, the level of digital competencies of
teachers and students, and the degree of integration
of digital tools into educational processes. The
diagnostic analysis provides a basis for identifying
gaps, institutional needs, and priority areas for
improvement.

Phase 2: Developing digital competencies

The second phase aims to develop digital
competencies among teachers and students. This
phase includes professional development programs,
training seminars, and methodological support to
improve digital literacy, pedagogical use of digital
tools, and instructional design skills. Emphasis is
placed on aligning digital competencies with
professional standards and professional requirements
relevant to technical education.

Phase 3: Technological integration

The third phase involves the systematic
integration of digital technologies into teaching and
learning processes [11]. This includes the use of
learning management systems, flexible learning
platforms,  simulation  programs, and virtual
laboratories that support practical and competency-
based learning. In this phase, technological integration
is based on pedagogical goals rather than technical
availability and ensures the meaningful and targeted
use of digital tools.

Phase 4:
evaluation

Continuous  monitoring  and
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The final phase focuses on continuous
monitoring and evaluation of the digitalization process.
Using analysis-based assessment tools, feedback
mechanisms, and performance indicators, institutions
can track learning outcomes, teacher effectiveness,
and system efficiency [12]. The monitoring results
provide further improvements and adjustments,
providing a feedback loop that supports sustainable
digital transformation.

2.3 Structure of the proposed framework

The proposed approach is flexible and allows
institutions to continuously improve their digitalization
strategies. Each phase is interrelated and supports the
next phase, forming a holistic methodological
framework. Diagnostic analysis helps to develop
competence; competence development ensures
effective technological integration; and continuous
monitoring ensures quality improvement and long-
term sustainability [13].

2.4 Methodological contribution

The main contribution of this conceptual
framework is its holistic approach to digitalization in
vocational education. In contrast to fragmented
models that focus on individual tools or technologies,
this framework integrates pedagogical, technological,
and organizational dimensions into a single system.
The model can serve as a methodological guide for
technical universities seeking to improve digital
pedagogy and professional training through strategic
and systematic digitalization.

3. DISCUSSION

The digital transformation of vocational
education has been widely discussed in recent
academic literature, with many studies highlighting the
role of digital tools, online platforms and innovative
teaching methods. However, existing studies have
focused on specific aspects of digitalization, such as
the use of learning management systems, online
learning environments or the development of digital
skills of teachers. While these approaches contribute to
understanding  specific components of digital
education, they often lack an integrated
methodological perspective. Compared to existing
studies, the proposed conceptual framework offers a
more systematic and holistic view of digitalization in
vocational education. Previous studies have often
viewed digital transformation primarily as a
technological process, where the successful
implementation of digital tools is seen as the main
goal. In contrast, the framework developed in this
study emphasizes the pedagogical and methodological
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compatibility of digital technologies with vocational
education outcomes and professional qualification
requirements. This distinction is important for technical
universities, where practical skills and professional
training are central educational goals.

Another important difference between the
proposed framework and existing approaches is the
inclusion of a diagnostic phase and continuous
monitoring. Most studies assume a similar level of
digital readiness across institutions and therefore
neglect the importance of assessing contextual
conditions before implementation. The diagnostic
analysis phase proposed in this model allows
institutions to identify their specific needs,
opportunities and constraints. Similarly, the continuous
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monitoring and evaluation phase addresses a common

gap in the literature, where the long-term
effectiveness of digitalization initiatives is rarely
systematically assessed. A comparison between

existing digitalization approaches and the proposed
framework is summarized in table 1. The table
highlights the methodological advantages of the
proposed model, in particular its cyclical structure,
competency-based orientation and integration of
pedagogical,  technological and  organizational
elements. Unlike fragmented models, the proposed
framework supports continuous improvement and
flexible change, which allows it to be applied to
different institutional contexts.

Aspect

Existing approaches

Proposed conceptual
framework

Focus separate digital tools or
platforms integrated digitization
process

Pedagogical adaptation often
implicit or limited clearly aligned
with pedagogical goals

Digital competence partially
focused on the systematic
development of teacher and
student competencies

Implementation logic linear or
tool-based cyclical and flexible

Monitoring and evaluation limited
or absent continuous monitoring
and feedback mechanisms

Applicability context-dependent
adaptable to different technical
universities

Focus separate digital tools or
platforms integrated digitization
process

Pedagogical adaptation often
implicit or limited clearly aligned
with pedagogical goals

Digital competence partially
focused on the systematic
development of teacher and
student competencies

Implementation logic linear or
tool-based cyclical and flexible

Monitoring and evaluation limited
or absent continuous monitoring
and feedback mechanisms

Applicability context-dependent
adaptable to different technical
universities adaptable

Focus separate digital tools or
platforms integrated digitization
process

Pedagogical adaptation often
implicit or limited clearly aligned
with pedagogical goals

Digital competence partially
focused on the systematic
development of teacher and
student competences

Implementation logic linear or
tool-based cyclical and flexible

Monitoring and evaluation limited
or absent no continuous
monitoring and feedback
mechanisms

Applicability context-
dependent. Adaptable to
different technical universities

The discussion shows that the proposed
framework is in line with modern trends in digital
pedagogy, such as competency-based education,
flexible learning, and data-driven assessment. By
systematically integrating these elements, the
framework creates a methodological framework that

structuring complex educational phenomena and
guiding further empirical research. The framework
presented in this study can serve as a reference model
for future experimental studies, pilot programs, and
comparative analyses across regions and institutions.

study  proposed a  conceptual

supports  strategic decision-making and policy 4. CONCLUSION
development in vocational education institutions. This
Conceptual modeling plays an important role in
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methodological framework for improving digitalization
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technologies in vocational education, with a special
focus on technical universities. The proposed
framework combines four interrelated stages -
diagnostic analysis, digital competence development,
technological integration, and continuous monitoring
and evaluation. This structure allows vocational
education institutions to approach digitalization as a
holistic and sustainable process, rather than a set of
discrete technological initiatives. By emphasizing
pedagogical goals and professional competence
requirements, the framework supports a more
effective use of digital tools in technical and vocational
education. One of the main contributions of this study
is its conceptual orientation. Unlike empirical or
bibliometric studies, the proposed model provides a
theoretical and methodological framework that can
guide  future  practical implementation  and
experimental research. The results show that
systematic digitalization can improve digital pedagogy,
increase the quality of professional training and
support strategic decision-making in  technical
universities. Future research should focus on
comparative analysis of vocational education systems.
The conceptual model presented in this study can
serve as a reference for researchers, educators and
policymakers seeking to promote digital transformation
in vocational education.

REFERENCES

[1] H. Sanchez-Trigo, A. J. Sanchez-Oliver, G. Abt,
and B. Safiudo, ‘'Validation of a Wearable
Accelerometer-Based Activity Monitor for Use in
Future  Osteoporosis Prevention  Programs’,
Sustainability, vol. 12, no. 6, p. 2187, Mar. 2020,
doi: 10.3390/su12062187.

[2] K. Li, 'Research on the innovative path of
Ideological and political construction of physical
education curriculum in Vocational Colleges with
digital education empowerment’, in Proceedings of
the 2nd Guangdong-Hong Kong-Macao Greater
Bay Area Education Digitalization and Computer
Science International Conference, Shenzhen
China: ACM, Apr. 2025, pp. 379-384. doi:
10.1145/3746469.3746531.

[3] M. Bond, O. Zawacki-Richter, and M. Nichols,
‘Revisiting five decades of educational technology
research: A content and authorship analysis of the
British Journal of Educational Technology’, Br. J.
Educ. Technol., vol. 50, no. 1, pp. 12-63, Jan.
2019, doi: 10.1111/bjet.12730.

[4] G. S. Gorshkov and V. D. Polezhaev, ‘The
Development of the Information and Educational

——

World Bulletin of Social Sciences (WBSS)
Available Online at: https://www.scholarexpress.net

Environment of the University through the
Improvement of a Multifunctional Technological
Platform’, in 2022 VI International Conference on
Information Technologies  in  Engineering
Education (Inforino), Moscow, Russian Federation:
IEEE, Apr. 2022, pp. 14, doi:
10.1109/1Inforin053888.2022.9782911.

[5] J. Tondeur, J. Van Braak, P. A. Ertmer, and A.
Ottenbreit-Leftwich, ‘Understanding the
relationship between teachers’ pedagogical beliefs
and technology use in education: a systematic
review of qualitative evidence’, Educ. Technol.
Res. Dev., vol. 65, no. 3, pp. 555-575, June 2017,
doi: 10.1007/s11423-016-9481-2.

[6] J. Koénig, D. J. Jager-Biela, and N. Glutsch,
‘Adapting to online teaching during COVID-19
school closure: teacher education and teacher
competence effects among early career teachers
in Germany’, Eur. J. Teach. Educ., vol. 43, no. 4,
pp. 608-622, Aug. 2020, doi:
10.1080/02619768.2020.1809650.

[7] A. Cerda-Navarro, F. Salva-Mut, and R. Comas
Forgas, ‘A typology of students in intermediate
vocational education and training programmes
based on student engagement factors,
sociodemographic characteristics and intentions of
dropping out’, Eur. J. Educ., vol. 54, no. 4, pp.
635-650, Dec. 2019, doi: 10.1111/ejed.12361.

[8] R. Donkin and M. Kynn, ‘Does the learning space
matter? An evaluation of active learning in a
purpose-built technology-rich collaboration studio’,
Australas. J. Educ. Technol., pp. 133-146, Jan.
2021, doi: 10.14742/ajet.5872.

[9] K. Illeris, ‘An overview of the history of learning
theory’, Eur. J. Educ., vol. 53, no. 1, pp. 86—-101,
Mar. 2018, doi: 10.1111/ejed.12265.

[10]X. Li and S. K. W. Chu, ‘Using design-based
research methodology to develop a pedagogy for
teaching and learning of Chinese writing with wiki
among Chinese upper primary school students’,
Comput. Educ., vol. 126, pp. 359-375, Nov. 2018,
doi: 10.1016/j.compedu.2018.06.009.

[11]H. Kitzmann and O. Stovpak, ‘The Role of the
Educational Staff in the Reciprocal Digitalization
Process of Tasks, Competencies and Technology:
A Case Study in Estonia’, in Reliability and
Statistics in Transportation and Communication.
Human Sustainability and Resilience in the Digital
Age, vol. 1337, 1. Kabashkin, I. Yatskiv, and O.
Prentkovskis, Eds, in Lecture Notes in Networks
and Systems, vol. 1337. , Cham: Springer Nature

et



I . World Bulletin of Social Sciences (WBSS)
§\‘5' y Available Online at: https://www.scholarexpress.net
) 'z Vol. 57, April 2026

56\,0‘[3! BXp,r’.‘

ISSN: 2749-361X

Switzerland, 2025, pp. 455-463. doi:
10.1007/978-3-031-87532-8_40.

[12]P. Makkonen, A. Harmoinen, and M. Teshome,
‘Implementing e-learning, services portfolio and
SLAs for Ethiopian Vocational Teacher Education:
The case of ETU’, in Proceedings of the 2022 5th
International Conference on Education Technology
Management, Lincoln United Kingdom: ACM, Dec.
2022, pp. 205-209. doi:
10.1145/3582580.3582617.

[13]Al Ain University, United Arab Emirates,
yousefjarrah1984@gmail.com,
hani.jarrah@aau.ac.ae, H. Y. Jarrah, M. S.
Alkhazaleh, and Dr., Al Ain University, United Arab
Emirates, mohammad.alkhazaleh@aau.ac.ae,
‘Knowledge Sharing Behavior in the Curricula of
United Arab Emirates Universities and Educational
Organizations’, Int. J. Instr., vol. 13, no. 3, pp. 1-
16, July 2020, doi: 10.29333/iji.2020.1331a.

et

42

——



