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MEDICAL SIMULATION AS AN OBJECT OF PEDAGOGICAL RESEARCH

Summary. At the current stage of development of inno-
vative technologies, real prerequisites are created for the
search for effective pedagogical methods in the process of
training highly qualified specialists who will be competitive
in the labor market. In the educational sphere, one of such
important methods of training specialists in various fields
of professional activity is the introduction of simulation
training into pedagogical practice. In particular, simulation
training has become particularly widespread in higher ed-
ucation institutions that train specialists for aviation, space
industry, military direction, information and communica-
tion technologies, medicine, etc. However, it should be
noted that simulation training in the process of training
medical specialists, in particular nurses, as an object of
pedagogical practice has not yet received proper implemen-
tation in the pedagogical educational space. Since the sub-
ject of the study is medical education, for a deeper under-
standing of its content and taking into account the features
of its application, the problem of theoretical analysis of the
evolution of the development of both the medical practice
itself and the use of simulation training methods, as well
as taking into account the historical experience of various
scientific views in medical pedagogy, is being actualized.

The article provides a theoretical analysis of medical
simulation as an important object of scientific and pedagog-
ical research through the prism of the need to use its results
to increase the effectiveness of teaching simulation training
in the field of medical education.
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The etymological aspects of the terms 'simulation’,
"medical simulation", which are the basis for interpreting
the conceptual and categorical apparatus of this study, as
well as studying the evolution of development, periodiza-
tion of the main stages of simulation training in medical ed-
ucation, are considered.

The author's interpretation of the theoretical content of
the concept of "medical simulation” and determining its
place in the system of categories of medical pedagogy are
proposed.

The literary sources of domestic and foreign scientists
are analyzed and the historical patterns of the formation
and development of simulation training in medical educa-
tion are theoretically substantiated, which directly contrib-
utes to increasing the level of theoretical knowledge of the
complex nature of this pedagogical phenomenon.

The significance of such analysis for the development
and implementation of more effective applied methods of
training highly qualified specialists for the medical field in
higher education institutions is summarized.

Keywords: pedagogy; historical-theoretical analysis;
history of medicine; medical pedagogy; medical simulation;
simulation-based learning; training of nurses.
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MODELS OF TECHNOLOGY-ENHANCED LEARNING IN HIGHER EDUCATION:
POSSIBLE APPLICATIONS IN ENGLISH LANGUAGE INSTRUCTION

The article addresses the issue of Technology-
Enhanced Learning (TEL) in Ukrainian pedagogical
universities with a special focus on English
Language Teaching (ELT).

Specifically, it provides a comparative analysis of
three renowned TEL models: Technological
Pedagogical Content Knowledge (TPACK),
Substitution-Augmentation-Modification-
Redefinition (SAMR), and Digital Competence of
Educators (DigCompEdu). Possible outcomes are
examined from the perspectives of theory, usability,
and challenges within the ELT model, particularly in
the context of Ukraine’s higher education.

TPACK deals with the interaction between
technological, pedagogical, and content knowledge
in effective teaching. SAMR offers a hierarchical
framework to assess these transformative impacts
of technology on learning processes. DigCompEdu
proposes a guidance for a broad competency-based
framework for teachers’ digital competences,
aligning with European digital education standards.
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The paper also underscores the complementary
strengths of the models and recommends their joint
use for the enhancement of curriculum design,
pedagogical innovation, and staff development.
Besides, the article debates the challenges unique to
Ukraine, including infrastructural limitations and the
urgency of digital literacy, and suggests the
corresponding remedies such as curriculum
alignment, faculty development, and expenditure on
digital infrastructure.

The study concludes by advocating an integrated
pedagogical framework combining TPACK, SAMR,
and DigCompEdu to construct effective digitally
literate English language instructors. Future studies
embrace longitudinal studies, model localization,
inter-disciplinary comparisons, and analysis of
students’ feedback to optimize TEL deployment in
Ukrainian ELT contexts.

Keywords: Technology-Enhanced Learning
(TEL); English Language Teaching (ELT); TPACK;
SAMR; DigCompEdu; Ukrainian higher education;
digital literacy; teacher training;, pedagogical
innovation,; digital competence.
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1. Introduction

The rapid advancement of information
technologies has transformed the field of
higher education, compelling teachers to
reconsider their pedagogical practices and
adopt innovative approaches to instruction.
This transformation is most vivid in English
language teaching (ELT), where characte-
ristics of digital technology present unparal-
leled advantages and challenges in equal
measure. In the context of Ukraine, namely in
pedagogical universities tasked with
instructing teacher-trainees of English, the
application of Technology-Enhanced Learning
(TEL) is not only an issue of up-dating
present-day language teaching, but also a
pedagogical requirement.

Notably, TEL refers to strategic use of
digital platforms and tools to support and
complement the learning process. It goes
beyond direct substitution of analogues for
digital alternatives to regular standard
materials and takes an expansive view toward
remodeling the teaching-learning framework.
As education institutions globally shift
towards more student-centric models, TEL
frameworks offer structured pathways for
systematic integration of technology with
pedagogical objectives and content knowledge.
For English teaching specialists in Ukraine’s
higher education system, specifically in
pedagogical universities, this shift not only
calls for technical expertise but also for
theoretical and reflective underpinnings on
how and why technology is to be implemented
in specific learning contexts.

Among numerous existing models, three of
them are most highly supported by scholarly
discourse and practiced in education:
Technological Pedagogical Content Knowledge
(TPACK), Substitution-Augmentation-
Modification-Redefinition (SAMR), and Digital
Competence of Educators (DigCompEdu).
Each of these frameworks argues a unique
perspective on integrating technology and has
been utilized across the board. However, none
of the models have been systematically
synthesized and compared in terms of their

application in language departments in
Ukrainian universities.
The aforementioned given, this paper

presents a comparative analysis of TPACK,
SAMR, and DigCompEdu, each critiqued on
their theoretical basis, key components, and
possible usage in actual practice for the
English language training in tertiary
education. In particular, a special emphasis is
placed on the realities faced by the Ukrainian

teaching community: infrastructural
limitations, curricular requirements,
linguistic policy changes, and growing

prioritization of digital literacy. By critical
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analysis of the referred three models, this
article seeks to provide a practical guidance
and evidence-based recommendations for the
effective embedding of TEL in teaching English
in present-day universities.

2. The TPACK Model

2.1. Conceptual Foundations of the TPACK

Model

Technological Pedagogical Content
Knowledge (TPACK) is viewed as a framework
for elucidating how teachers can integrate
technology into their teaching. Building on Lee

Shulman’s (1986) concept of Pedagogical
Content Knowledge (PCK), the TPACK
framework introduces Technological

Knowledge (TK) as a third core area, along
with Pedagogical Knowledge (PK) and Content
Knowledge (CK). Teaching with technology, as
argued in Punya Mishra and Matthew
Koehler’s foundational text, depends on a
synergistic combination of these domains
rather than considering them in isolation
(Mishra, Koehler, 2006, p. 1029).

It is commonly acknowledged that effective
technology integration does not follow from
the simple addition of new tools. Instead,
efficacious teaching is a function of the
substantive intersection of CK, PK, and TK in
specific teaching contexts. It is the interaction
of these domains that enables instructors to
make knowledgeable decisions about tool
application, instructional design, and content
dissemination. The TPACK model promotes a
situated view of teacher knowledge, where CK
and PK are mediated through technological
affordances and constraints (Koehler, Mishra,
2013, p. 15).

2.2. Application of the TPACK Model in

English Language Teaching

The application of the TPACK model in
English Language Teaching (ELT) enables
intentional integration of technology with
language pedagogy and content. In ELT, CK is
composed of grammar, vocabulary, and
characteristics of discourse, whereas PK is
comprised of language pedagogy and
classroom management, and TK is the ability
to select and use digital tools that scaffold
communication and language acquisition.
Voluminous studies expose how highly
TPACK-level teachers construct lessons to get
students engaged in deep, interactive, and
collaborative learning experiences, rather
than applying technology to replace the
conventional routine of completing tasks (Koh,
Chai, Tsai, 2013, p. 798). To instantiate,
language teachers who draw from TPACK can
employ digital narrative, online platform-
supported interactive writing, and technology-
enhanced formative assessment, all toward
communicative and cognitive learning goals
(Valtonen, 2017, p. 16).
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Furthermore, technology use in ways that
encourage autonomy, critical thinking, and
real-world language use reflects a deeper
understanding of the TPACK domains and
areas of overlap to enable the fostering of both
digital and linguistic abilities (Koh, Chali, Tsali,
2013, p. 798).

2.3. Challenges in the TPACK Model
Development
Despite its simplicity, actualizing the

TPACK framework still remains to be a
significant challenge for university
instruction. Most teacher training courses
keep technology instruction separate from
pedagogy of subject matter in such a way that
resulting fragmented knowledge does not
actually get involved into instructional
practice. Should technological skills be taught
in isolation, the instructor would be proficient
in tool usage but be unaware of how such
tools connect to and ensure the achievement
of instructional goals (Lim, Chai, Churchill,
2011, p. 70).

Additionally, another challenge frequently
encountered by teachers may be the
overemphasis on TK, often at the expense of
PK and CK. Educators with reliance on
utilizing technology may not have the
sufficient training to apply it successfully
within pedagogical and content frameworks.
In accordance with the convincing findings,
teachers may rate themselves well on digital
fluency, yet their own implementation
remains at simple substitution activities
because pedagogical design skills are not
enough developed (Koh, Chai, Tsai, 2013,
p- 799).

2.4. Strategies for Developing the TPACK

Model in Teacher Education

In order to build robust TPACK, teacher
education is supposed to ensure scaffolded
experiences related to a target discipline.
Practice may turn out efficacious through
collaborative planning of lessons, teaching
simulations, and reflective functioning in
digitally mediated environments. Such
experiences allow for the transfer of TPACK to
practice.

It is considered that educators who model
TPACK integration intentionally — by teaching
and justifying why and how they select
definite technologies in terms of content and
instruction - create more effective pre-service
teacher learning environments. Modeling in
this case serves the purpose to make
preservice teachers aware of the justification
in online decision-making and advances their
ability to do so independently. For example,
embedding digital tools into language-
centered activities such as interactive
exercises in grammar or mobile vocabulary
builders is a demonstration not merely of
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technical proficiency but also of pedagogical fit
(Lim, Chai, Churchill, 2011, p. 75). At that,
systematic exposure to integrated technology
use, iterative feedback, and collaborative
inquiry are essential for potential teachers to
develop TPACK as adaptive expertise.

3. The SAMR Model

3.1. Conceptual Underpinnings of the SAMR

Model

Today, it is often the case that the TPACK
model is contrasted with the other popular
prominent framework, the SAMR, which is an
acronym for Substitution, Augmentation,
Modification, and Redefinition. Created by
Ruben Puentedura, the SAMR offers a
framework for the design and analysis of
technology integration in teaching practice.
This model promotes four interrelated levels:
Substitution, where technology is used as a
replacement without altering function;
Augmentation, where technology provides
functional enhancement; Modification, where
technology ensures massive task redesign;
and Redefinition, where technology allows
creating a new task not previously seen
(Puentedura, 2006).

Besides, SAMR is typically employed as an
assessment tool for educators, assessing not
only the manner in which technology is used
in class, but also how much it alters learning
(Koh, Chali, Tsai, 2013, p. 802). Thus, the shift

from  enhancement (Substitution and
Augmentation) to transformation
(Modification and Redefinition) mirrors

contemporary goals in digital pedagogy that
welcome higher-order thinking and actual
learning experiences.

3.2. Application of the SAMR Model in

English Language Teaching

The SAMR model provides language
teachers with an opportunity to design,
execute, and measure technology-enhanced
activities in ELT. Specifically, in the
Substitution phase, there is word processing
as a replacement for handwritten essays.
Augmentation can embed in-built spelling-
checkers or group annotation. Modification
allows students to compose and edit a
narrative together online, while Redefinition
makes accessible activities such as digital
storytelling with multimedia, global peer

review, or interactive blogs connecting
students worldwide (Nair, Chuan, 2021, p.
375).

Substantial empirical studies in the area of
higher education have indicated that the
SAMR model could be applied for developing
ELT activities above substitutional application
of technology. For instance, technology-
enabled instruction based on the SAMR model
resulted in higher student engagement, richer
language capacity, and additional
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opportunities for formative feedback (Nair,
Chuan, 2021, p. 376).

3.3. Criticisms and Challenges to the SAMR

Model

While its utility yields excellent results, yet
the SAMR model is criticized as being linear in
approaching and emphasizing transformation
as a versatile technology use. The contention
is that not every learning environment should
be shifted to the level of “Redefinition” and
that in certain instances effective technology
integration can be at the Substitution or
Augmentation level, especially in language

learning environments that are at the
foundational skills level (Koh, Chai, Tsali,
2013, p. 803).

Furthermore, the model has been critiqued
on failing to embrace pedagogical reasoning,
content alignment, and context (Hamilton,
Rosenberg, Akcaoglu, 2016, p. 434). It
appears that without integration with models
such as TPACK, technology is in danger of
being an end in itself for teachers rather than
a tool enabling learning outcomes.

3.4. Teacher Education Implementation

Strategies

It is maintained that the SAMR model can
be efficiently applied in teacher education via
systematic reflection, collective inquiry, and
context-fitted implementation. In particular,
incorporating SAMR in lesson planning and
staff development may help pre-service and
in-service teachers critically evaluate the goal
and impact of digital tools (Nair, Chuan, 2021,
p. 379). Combining SAMR with TPACK in
teacher training programs may facilitate a
more advanced process of technology
integration so that pedagogical and content
knowledge trigger the use of digital tools at
every level (Koh, Chai, Tsai, 2013, p. 804).

That given, professional development
activities should be structured to enable
teachers to design, deliver, and evaluate
technology-integrated lessons, moving fluidly
through the levels of the SAMR model as
needed to specific language learning
requirements and classroom environments.

4. The DigCompEdu Model

4.1. Conceptual  Foundations

DigCompEdu Model

The Digital Competence of Educators
(DigCompEdu) framework, developed by the
European Commission’s Joint Research
Centre, provides a comprehensive model for
describing and assessing educators’ digital
competence across all levels of education. This
framework is seen as the one identifying six
competence areas (Redecker, Punie, 2017, p. 16):

1. Professional Engagement. this area
focuses on how teachers employ digital
technologies and resources to facilitate
professional communication with students,

of the
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parents, colleagues, and stakeholders. The
key elements of this area include self-
reflection on teaching methodologies, critical
evaluation of professional performance, and

pursuit of continuous professional
development.
2. Digital  Resources: this dimension

pertains to teachers’ capacity to effectively
engage with digital content. It comprises
making use of readily available resources,
adapting them to specific needs, and creating
original materials. It also emphasizes the
ability to discerningly select digital resources
based on learning objectives, manage them
systematically, and ensure safe and
responsible deployment.

3. Teaching and Learning: this aspect
encompasses the strategic use of digital
technologies to enhance instruction, provide
mentorship, structure student interactions,
and promote learner autonomy throughout
the educational process.

4. Assessment. this facet involves the
strategic application of digital technologies
across the assessment cycle, from
implementing various assessment strategies
and analyzing their results to planning and
delivering effective feedback to learners.

S. Empowering Learners: this key
constituent centers on how teachers leverage
digital technologies to create inclusive and
accessible educational environments,
personalize learning pathways, and facilitate
active student engagement in the learning
process.

0. Facilitating Learners’ Digital Competence:
this area outlines a targeted approach for
enhancing students’ digital capabilities. It
incorporates raising their level of information
awareness and media literacy, advancing
skills in digital communication and
cooperation, enabling the creation of digital
content, enhancing problem-solving abilities
within digital environments, and promoting
thoughtful and responsible use of technology.

Each area is further divided into specific
competencies, resulting in a holistic view of
what it means for teachers to be digitally
proficient in modern educational
environments. DigCompEdu is grounded on a
progression model with six proficiency levels,
ranging from Newcomer to Pioneer, which
allows for self-assessment and tailored
professional development (Redecker, Punie,
2017, p. 17). This step-by-step and
incremental approach supports lifelong
learning for educators and aligns with broader
European digital skills initiatives.

4.2. Implementation of DigCompEdu in
Higher Education
In tertiary education, DigCompEdu is

utilized both as a self-assessment tool and as



BicHuk YepkachbKoro HalliOHAABHOT'O yHiBepcuTeTy iMeHi Bormana XMeAbBHHUIIEKOTO

an institutional strategy template for the
embedding of digital transformation. Its
application within contexts of universities has
been found in various European research
studies, as revealed by its applicability for
teacher professional development, curriculum
change, and digital policy (Caena, Redecker,
2019, p. 358).

Basically, the DigCompEdu model for
teachers’ digital competences draws its
foundation from the DigComp framework
(Ovcharuk, 2020, p. 28), a citizen-focused
model that has undergone recent revisions
and updates to address the proliferation of
artificial intelligence, the industrial Internet,
remote work, and other contemporary
developments shaped by the digital
transformation of global economies (Caena,
Redecker, 2019, p. 358).

Ample scholarly literature indicates that
when higher learning institutions adopt
DigCompEdu, educators express increased
confidence to integrate digital tools,
augmented capability to facilitate students’
digital literacy, and enhanced ability to use
technology in the evaluation and
differentiation (Cabero-Almenara, Palacios-
Rodriguez, 2020, p. 216). In the context of
ELT, the emphasis of the framework on
learner empowerment and learners’ own
digital competences is particularly relevant
because language teachers are supposed to
train learners to communicate in
technologically driven environments (Caena,
Redecker, 2019, p. 359).

4.3. Criticism and Challenges in
Implementation
Despite its comprehensive design, the

DigCompEdu model is subject to criticism.
Specifically, some researchers tend to assert
that the scope of the framework complexifies
the implementation of this model for
institutions or teachers without adequate
support or resources (Cabero-Almenara et all.,
2021, p. 9). Moreover, even as DigCompEdu
provides clear descriptors, translating
competencies into practice requires vigorous
contextual adaptation, especially in non-EU
settings or in under-resourced universities
(Caena, Redecker, 2019, p. 366).

Aside from this, challenges may also arise
when institutional digital policies lag behind
the classroom environment, resulting in
superficial compliance rather than real
integration of digital competencies (Caena,
Redecker, 2019, p. 366). The self-assessment
instruments may also overestimate teachers’
digital competencies unless confirmed
through observation or peer review.

4.4. Recommendations for Practice

To realize the maximum possible effect of
DigCompEdu on higher education, it seems
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appropriate for institutions to incorporate the
framework into continuous professional
development, peer cooperation, and reflective
practice. Implementation is based on context-
adaptation of the framework descriptors,
continuous professional development, and
institutional leadership dedicated to digital
innovation (Cabero-Almenara et all., 2021, p. 10).

For language teachers, integrating
DigCompEdu into discipline models like
TPACK can provide a more targeted guideline
for digital transformation in language
instruction (Redecker, Punie, 2017, p. 28).
Developing a digital culture both among
students and educators alongside solid
infrastructure and support are essential to
actualizing the transformative vision imagined
by DigCompEdu Model.

5. Comparative Analysis of TPACK, SAMR,

and DigCompEdu Models

In evaluating TEL models for higher
education and, more particularly, English
language instruction, a comparison of the
relative weaknesses and strengths of the three
predominant models — TPACK, SAMR, and
DigCompEdu - is critical. While having the
common goal of promoting digital integration
in education, these models vary in their
structural, focal, and practical applications.

The subsequent section provides a detailed
comparative analysis drawn from research

literature  and  Ukrainian  pedagogical
institutions’ TEL needs.
5.1. Theoretical Foundations and

Orientation

The TPACK framework, proposed by Mishra
and Koehler (2006), extends Shulman’s (1986)
Pedagogical Content Knowledge by adding
technological knowledge (Mishra, Koehler,
2006, p. 1025). It has an epistemological
foundation = emphasizing the dynamic
integration of technological, pedagogical, and
content knowledge for informed instructional
decisions (Chai, Koh, Tsai, 2013, p. 32).

The SAMR model, developed by Puentedura
(2006), adopts a hierarchical, task-centered

approach, primarily concerned with
technology’s functional impact on learning
activities, progressing from mere
enhancement (Substitution and

Augmentation) to substantial transformation
(Modification and Redefinition) (Hamilton,
Rosenberg, Akcaoglu, 2016, p. 435).

Conversely, the DigCompEdu framework,
established by  Redecker (2017), is
competency-based, emphasizing educator
performance across six domains that integrate
pedagogical, professional, and ethical
dimensions. It stems from European digital
education policy and frameworks designed for
lifelong learning and competence development
(Caena, Redecker, 2019, p. 358).
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5.2. Application Scope and Usability

TPACK efficiently suggests a cognitive
schema suited for teacher education
programs, particularly initial teacher training
at  Ukrainian pedagogical universities,
emphasizing integrated knowledge (Scherer,
Siddiq, Tondeur, 2018, p. 21). Nevertheless,
its theoretical abstraction limits operational
guidance, presenting challenges for practical
implementation (Chai, Koh, Tsai, 2013, p. 32).

SAMR’s practical orientation is beneficial
for educators needing a clear evaluative tool
for TEL lesson design. Its simplicity and clarity
have gained favor among in-service teachers
(Hamilton, Rosenberg, Akcaoglu, 2016, p.
436). However, its hierarchical structure has
faced criticism for implicitly suggesting that
the Redefinition stage represents the ultimate
pedagogical ideal, irrespective of contextual
needs (Hamilton, Rosenberg, Akcaoglu, 2016,
p. 438).

DigCompEdu furnishes a comprehensive
framework suitable for professional deve-
lopment, featuring clear descriptors and
progression levels, thus serving effectively in
institutional self-assessment, policy planning,
and broad-scale training (Ovcharuk, Ivaniuk,
2021, p. 85). Despite these strengths, it is
considered that its extensive breadth can be
overwhelming, and its utility may rely heavily
on local adaptation and resource availability

(Cabero-Almenara, Palacios-Rodriguez, 2020,
p. 215).

5.3. Focus on English Language Teaching

(ELT)

In ELT contexts, especially within
Ukrainian higher education, each framework
offers distinct benefits, specifically:

1. TPACK emphasizes integrating subject
content and pedagogy, ideal for designing
English teacher training programs that
balance grammatical accuracy,
communicative skills, and suitable digital
tools (Lim, Chai, Churchill, 2011, p. 72).

2. SAMR promotes transformative task
design, enabling authentic, multimodal
language practice essential for developing
listening, speaking, reading, and writing
competencies (Tunjera, Chigona, 2020, p. 136).

3. DigCompEdu addresses professional
digital identity, resource management, crucial
for EFL instructors managing diverse hybrid
or remote classrooms (Ovcharuk, Ivaniuk,
2021, p. 86).

Thus, TPACK enriches instructional
design, SAMR fosters pedagogical innovation,
and DigCompEdu supports professional and
systemic growth (the strengths and
weaknesses of the described models are
charted in table 1).

Table 1
Comparative Strengths and Weaknesses of TEL Models
Framework Strengths Weaknesses
TPACK integrates teacher knowledge; — too abstract, lacking practical
suitable for pre-service training; implementation guidance;
possesses clear visualization; — overly hierarchical;
SAMR supports reflective and innovative | — neglects the focus on teacher
pedagogy; knowledge;
comprehensive, competency-based; | — limits specific subject
DigCompEdu | addresses professional engagement applicability.
and ethics.
The comparative exposition of the universities training foreign teacher-trainees,

discussed TEL models indicates how they
supplement rather than replace each other.
For instance, SAMR may help English
teachers develop innovative  speaking
activities, while TPACK ensures that these
innovations are pedagogically sound, and
DigCompEdu provides teachers with an
opportunity to test them professionally. All
these schemes combined make a robust and
adaptable blueprint for developing effective
digital pedagogies within Ukrainian
universities’ English language instruction.

6. Discussion

The integration of digital technology into
English language education in the higher
education environment has no longer been an
option — it has become a necessity of modern
pedagogy. For  Ukrainian  pedagogical
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the models presented in this article — TPACK,
SAMR, and DigCompEdu offer
complementary frameworks for effective and
reflective utilization of TEL. This discussion

synthesizes their output and details
implications for teacher education,
institution-level  policy, and  resulting
research.

6.1. Complementary Nature of TEL Models

Although often treated independently,
TPACK, SAMR, and DigCompEdu should be
seen not as mutually exclusive, but as
complementary tools that operate at different
levels of pedagogical planning and develop-
ment, in particular:

1. TPACK provides the cognitive foundation
for understanding how to integrate technology
into subject-specific teaching: it helps
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educators design lessons where pedagogy,
content, and technology are in alignment
(Mishra, Koehler, 2006, p. 1025).

2.SAMR offers a reflective model to
evaluate how digital tools transform the
learning experience from simple substitution
to deep redefinition (Puentedura, 2013, p. 3).

3. DigCompEdu enables institutional and
personal development planning, suggesting a
roadmap for the continuous improvement of
teachers’ digital competence (Redecker, Punie,
2017, p. 9).

Taken together, the presented frameworks
address the cognitive (TPACK), pedagogical-
practical (SAMR), and professional-
developmental (DigCompEdu) layers of digital
education. This three-pronged approach may
appear especially useful in the context of
Ukraine’s ongoing educational reform and
integration into the European Higher
Education Area (Ovcharuk, Ivaniuk, 2021, p.
78).

6.2. Implications for Teacher Education in

Ukraine

The application of the described above TEL
frameworks in  Ukrainian  pedagogical
universities requires strategic alignment with
national standards and the realities of local
infrastructure, specifically:

1. Curriculum Development: teacher
training programs may embed TPACK
principles in method courses, helping
preservice teachers internalize the

intersection of pedagogy, content, and digital
tools (Koh, Chai, Tsai, 2014, p. 190).

2. Instructional Design: wusing SAMR,
faculty can mentor teacher-trainees in
designing TEL-enhanced tasks that progress
from conventional exercises to innovative,
student-centered activities (Tunjera, Chigona,

2020, p. 129).
3. Professional Reflection: as part of
practicum and  portfolio development,

preservice and in-service teachers may use
DigCompEdu  self-assessment tools to
evaluate their digital strengths and growth
areas (Cabero-Almenara, Palacios-Rodriguez,
2020, p. 215).

A major benefit of such integration is that
it shifts teacher training from a technology-as-
tool approach to a more critical, strategic, and
values-based pedagogy (Falloon et all., 2020,

p- 2452).
6.3. Institutional and Policy-Level
Considerations
In order to support meaningful
implementation, educational policymakers

and wuniversity administrators must take
proactive steps such as:
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1. Digital Infrastructure: investment in
reliable Internet access, licensed educational
software, and wupdated hardware is
fundamental. Without this, even the most
advanced models will remain theoretical
(Caena, Redecker, 2019, p. 359).

2. Faculty Development: structured,
longitudinal professional development
programs aligned with DigCompEdu levels
(A1-C2) can help university faculty grow
systematically in their digital competence
(Redecker, Punie, 2017, p. 35).

3. Assessment and Accreditation: TEL
integration has to be reflected in national
teacher accreditation standards, not only in
terms of knowledge but also practice and

ethics (Gallego-Arrufat, Torres-Hernandez,
Pessoa, 2019, p. 60).

By institutionalizing these models,
Ukrainian universities can both meet

European digital education benchmarks and
enhance the quality of English language
instruction.

6.4. Future Research Directions

Several areas of inquiry emerge from the
application of TEL models in Ukrainian higher
education. We see their realization in the
following:

1. Longitudinal Studies: tracking how
TPACK, SAMR, and DigCompEdu affect
teaching effectiveness and learner outcomes
over time in EFL contexts.

2. Localization of Models: adapting
DigCompEdu to be suitable for Ukrainian
contexts or employing hybrid frameworks that
reflect national curriculum goals and cultural
specifics.

3. Interdisciplinary Comparisons:
exploring how TEL frameworks function
differently across disciplines (e.g., ELT vs.
STEM) to inform targeted training.

4. Satisfaction of Growing Needs:
examining student perspectives on TEL
integration in English language classes,

especially regarding engagement, motivation,
and perceived learning gains.

6.5. A Unified Pedagogical Strategy

It deems plausible to suggest that rather
than adopting one model in isolation,
Ukrainian pedagogical institutions should
pursue a layered integration and make use of:
TPACK to train future educators in lesson
design; SAMR as a scaffold for evaluating
digital task complexity; DigCompEdu to guide
faculty  development and institutional
accountability. This unified strategy will align
with  Ukraine’s national ambitions for
digitalization in education while maintaining
the integrity of pedagogical theory and
practice.
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7. Conclusion

To summarize, the integration of TEL
models in English language instruction in
higher education is viewed as a high-priority
agenda for institutions intent on training
students to engage with a globally connected
and digitally mediated world. This holds
particularly true in Ukrainian pedagogical
universities, where teacher-trainees of English
have to be equipped with relevant knowledge,
skills, and competencies expedient for
efficaciously integrating technology in diverse
teaching environments.

This paper has provided an in-depth
description of three dominant TEL models:
Technological Pedagogical Content Knowledge
or TPACK, Substitution-Augmentation—
Modification—Redefinition or SAMR, and the
Digital Competence of Educators Framework
or DigCompEdu. All of the presented TEL
frameworks represent a distinct concept of
technology integration: TPACK addresses the
knowledge intersections required to effectively
integrate technology and is most applicable to
curriculum design and teacher preservice
education; SAMR offers a balanced approach
to deconstructing the revolutionary power of
digital tools to plan and deliver effectual and
productive lessons; DigCompEdu suggests a
comprehensive proficiency model focusing on
advancing teachers’ digital pedagogical
competence.

Integrated, the models make up a tiered
complementary structure. TPACK takes into
account teaching’s design and cognition;
SAMR enables pedagogical shift through
digital task redescription; and DigCompEdu
ensures institutional planning benchmarking
as well as continuous professional growth.

On balance, the effective implementation of
TEL models in the Ukrainian context requires:
their strategic embedding within pre-service
and in-service teacher training programs,
continuous investment in digital
infrastructure and open-access materials,
conformity with the European education
standards, specifically DigCompEdu, for both
national development as well as global
cooperation.

It is clear therefore that in present-day
education, TEL is becoming not only a matter
of using tools, but an instrument of radically
transforming pedagogical practice aimed at
learners’ becoming more capable of utilizing
languages in digital, intercultural, and real-
life contexts. For teachers, the discussed
models prove to be a practical means of
upgrading teaching, fostering digital skills,
and enhancing learner engagement.
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This study though far from being
conclusive yet offers several insights into the
issue of employing TEL in Ukrainian
educational environments. Future research
endeavors may focus on the contextual
applicability of TEL models within Ukrainian
educational institutions specifically
considering such key areas as measurable
student outcomes, ethical integration of
technology in pedagogy, and teacher agency.
Provided TEL frameworks are implemented
with conscious pedagogical intent and receive
institutional support, they may serve as
effective mechanisms for boosting both the
professional competence and digital literacy of
prospective educators in Ukraine.
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CAMOMAEHKO Makcum
acmipauT crertiaabHocTi 011 — ocBiTHI, nemaroriyHi HayKH,
YepkacbKUi HaIliOHAABHUH yHiBepcuTeT iMeHi Bormana XMeAbHHUITEKOTO
MOOEAI CYYACHHX TEXHOAOTIH ¥ BI’II.I.[IIZI OCBITI:
MOXXAHBI 3ACTOCYBAHHSI Y HABYAHHI AHI'AIMCBKOI MOBH

AHomauyin. Y cmammi OJocnioxkyemovcsi npobrema
oceimu 8 YKpaiHCbKUX nedazo2iuHUX YHiBepcumemax i3 eu-
KOPUCMAHHAM CYUACHUX MEXHON02il 3 0COOUBOI0 YB8G2O0I0
Ha IXHIl 3Hauyuiocmi Ot BUKAAOAHHSL AH2NUTCHIOT MOBU.
Y pobomi npedcmaeneHo NOPIBHANbHUL QHANI3 MPbOX
Karouosux mooenell, IKi MoXKyms 6ymu YchiudHo iHmezpy-
eamu mexHono2ll 8 HasuanvHuili npouec: Technological
Pedagogical Content Knowledge (TPACK), Substitution-
Augmentation-Modification-Redefinition (SAMR) ma Digital
Competence of Educators (DigCompEdu). KoxxHa 3 mooe-
netll posansdaemsest 3 No3UUll ii meopemuuHozo NIOTpYHmMsi,
npaxmuuHoi yiHHOCmi ma NOMEeHYIlHUX BUKIUKI8, 0C0b6-
UB0 8 KOHMEeKCMIi HABUAHHSL AH2JIUCLKOI MO8U ma Cuc-
memu suuiol oceimu YKpaiHu.

Bokpema, modeno TPACK sucgimnioe 83aemo0iro mex-
HOJI02IUHUX, Ne0az02IUHUX i 3MICMOBUX 3HAHb 0151 ehexmul-
8Hol HasuanbHoi disteHocmi. SAMR nponoHye lepapxiuHy
cmpykmypy  ONst  OUIHIOBAHHSL  MPAHCHOPMAYIIHO20
8NUBY  MexHON02ill HA  HABUAIbHI  pesylomamu.
DigCompEdu, ceoeto uepezoio, 3abesneuye KOMNIEKCHY KOM-
NnemeHMmMHICHO-30PIEHMOBAHY OCHOB8Y O/l PO38UMKY UUG-
posux KomnemeHuyill suknadauie, wo eionosioae egponeti-
cbKuMm cmaHoapmam yugposoi ocgimu.

Y cmammi 3a3Hauaromscst 83aeMO00N08HIOBA/ILHI ne-
pesazu o3HaueHux mooenell, peKkomeHoyouu ix iHmeepo-
8aHe BUKOPUCMAHHSL O/t B800CKOHQIEHHSI HABUANbHUX
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npozpam, CMuMyat08aHHs Ned0azo2iLHUX THHO8AUlll ma nio-
8UWeHHs. npogpeciliHoezo pigHsl suknadauis. Taxorx ob6zo80-
proomecst BUKUKU, XapaKkmepHi Oast 3aKknadie euwoi
oceimu YKpaiHu, 30Kkpema IHppacmpyKmypHi 0O mesKeHHs
ma HazantbHa nompeba 8 nNid8UWEHHT UUGPOB8OT 2paMOMHO-
cmi eukniaoauis. [ns ix nodonaHHs NPONOHYOMbCS MAKL
WSIXU, SIK Y32000KEHHST HABUANIbHUX NPO2PAM, PO38UMOK
suKr1adaubKoz0 nNomeHyiany ma iHeecmuyii 8 yugposy iH-
dbpacmpyrmypy.

Memoto 0ocniOskeHHst € 00TPYHMYBAHHSL THME2POBAHOT
nedazoziuroi cmpameeii, wo noeonye TPACK, SAMR ma
DigCompEdu, abu cnpusmu popMyeaHHIO edheKmusHUX,
Uugpposo spamomHux surnadauie aHeniticekoi mosu. Ha-
NpsSmMu MatlbymHix 0ocniosKeHb 8KAIOUAIOMb 00820CMPOIKO-
8ull aHani3, nokanizayiro mooeneil, MPKOUCYUNAIHAPHL No-
PIBHSIHHSL Ma 8paxy8aHHs 360pOMHO20 38°s3KY 810 cmyoeH-
mig Oss. onmumizayii NPoeadsKeHHsT MEeXHON02Il Y KOH-
meKcmi 6UKNAOAHHSL AH2/ILLCbKOL MOBU 8 YKpaiHi.

Knrouoei cnoea: HagUAHHS 3 BUKOPUCTAHHSAM MEXHO-
s02iil; eurnadaHHsi aHeniticekoi moeu; TPACK; SAMR;
DigCompEdu; ykpaiHcbka euuia oceima; yugpposa epamo-
mHicmb; nidzomoexa surKaiacauis; nedazo2iuHi HHO8AUll;
uugpposa KomnemeHmHicme.
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