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Abstract: Innovations open new opportunities for developing creativity, critical
thinking and other key competences necessary for success in modern society. In order
to create a modern educational system that actively uses innovative technologies and
integrates into the global educational space, it is necessary to investigate how effective
the implementation of innovative approaches to teaching in higher education is and to
rethink the role of the teacher, who should become not only a carrier of knowledge,
but also afacilitator of the educational process. The purpose of the study is to examine
how innovative technologies change the educational process in higher education
ingtitutions, to identify the most relevant digitalisation tools in education, and to
substantiate a comprehensive approach to ng the effectiveness of implementing
innovations in teaching in higher education, taking into account the rethinking of the
role of the teacher and their impact on the formation of students' professional
competences. The study used a comprehensive toolkit that included general scientific
methods: document analysis, generalisation, synthesis, system analysis, anaytical
diagnostics, forecasting, and statistical data analysis. The study paid considerable
attention to the impact of information technol ogies on the professional development of
educators, in particular, analysing how the use of new technologies contributes to the
development of such competences of higher education students as creativity, critical
thinking, the ability to learn independently and collaborate, and how this affects their
motivation and academic achievements. It has been found that innovative technologies
in higher education contribute to improving its quaity by expanding access to
knowledge, personalising learning and improving communication. The study’s results
alowed for substantiating a comprehensive approach to assessing the effectiveness of
innovations in teaching in higher education, with the introduction of digital solutions
and the latest interactive tools, which is a prerequisite for their successful
implementation and improvement of the quality of education.

Keywords: Innovative technologies in higher education, digital tools, advantages and
risks of implementation, efficiency of use, professional competences, educational
process.

1 Introduction

Over the past decade, higher education has been actively
integrating innovative technologies, reflecting global trends in
the development of information and digital technologies. Along
with the growing role of technology in everyday life, its presence
and influence on the educational process in higher education
ingtitutions has increased significantly. The Education 4.0
paradigm is shaped by the Fourth Industrial Revolution, which
provides the educational process with the necessary
technologica tools. However, the crisis caused by the pandemic
has shown that education systems were not sufficiently prepared
for the challenges of the digital era, which manifested in the lack
of necessary equipment, software and digita skills among
teachers and students.

In modern higher education, the priority is to find new,
innovative teaching methods that impart knowledge to students
and develop a wide range of competences necessary for success
in a dynamic world. This requires introducing modern
technologies, actively using problem-based and project-based
learning, and continuously assessing competence development to
train highly qualified professionals. If innovative methods are
available to all participants in the educational process, the full
realisation of learning potential and the development of the
necessary competences can be achieved.

2 Literaturereview

Recent decades have been marked by active scientific research into
how digita transformation affects various spheres of public life,
focusing on technologies such as artificial intelligence, the Internet of
Things and big data. Boulton (2020) considers digital transformation

INNOVATIVE TEACHING STRATEGIES ON HIGHER

as adeep and comprehensive process that inevitably leads to changes
in al aress of activity related to the possbilities of remote
collaboration, quick access to information resources, personaisation
and openness of the digital space, which erases geographica
boundaries. The work of many scientists, including Haleem et d.
(2022), emphasises the importance of the synergy of artificia
intelligence and the Internet of Things in the context of the digital
transformation of society, where each of these technologies has its
potential. However, their combination opens up new opportunities
for innovation.

Pandemic-related restrictions have accelerated the devel opment
of global research in digital educational technologies, as there is
an urgent need for new solutions to ensure quality education in
distance learning. Naciri et a. (2020) emphasise that the
COVID-19 pandemic has necessitated the transition to distance
learning, and mobile devices have become one of the main tools
to ensure the continuity of the educational process, the ability to
learn anytime and anywhere. Pelletier et a. (2023) drew
attention to an urgent problem: the need to constantly update and
improve the latest learning technologies to the changing
requirements of our time. They note that artificia intelligence
and other digitalisation tools are changing the game's rules in
higher education, requiring us to adapt to new redlities and
develop new approaches. Zawacki-Richter et a. (2019)
conducted a comprehensive analysis of the current state of
technology use in higher education and proposed a detailed
typology, structuring various tools and platforms according to
specific criteria, which allows for a better understanding of their
functions and capabilities.

In the current scientific debate on education, the effectiveness of
innovative technologies in higher education and science is
ambiguous and depends on many factors, including the specifics
of the educational institution and research area. The study by Lai
& Bower (2019) particularly emphasises the importance of this
aspect. A systematic approach to analysing innovative teaching
technologies alows the creation of optimal models of their
application in various fields of knowledge. Kim et al. (2019) and
Haidabrus (2022) in their scientific works demonstrate that
innovative learning technologies deserve academic recognition
in the higher education system and should become the basis for
practical actions aimed at modernising higher education to meet
the demands of modern challenges. Particular attention is paid to
distance learning systems, in particular, the use of the Moodle
platform in the educational process, the effectiveness of which in
the educational process was studied by Gamage et a. (2022).

The teacher is crucid in trandferring knowledge and developing
professona competences in students. The study by Cestro (2019)
emphasses how complex the reationship between people and
technology in the educationa processisin the context of usng modern
teaching methods. Besehanych et d. (2023) rightly point out that the
professiona development of teaching daff should accompany the
introduction of innovative technologies because the teacher is an
essentid  paticipant in the educational process, building hisher
relationship with students based on mutua respect and understanding.
The readiness of teachers to change is becoming an urgent issue, as
noted by Scherer et d. (2021). The innovative approach of the teacher
simulates the cognitive activity of students, promoting deep learning
and the formation of competences necessary for the future profession,
the research and evauation of which requires constant monitoring to
diminate the possible gap between the digital capabilities of the present
and the kills of participantsin the educationd process. The systemetic
combination of innovative teaching methods and effective forms of
assessment contributes to the comprehensive development of students
and the formation of the necessary competences for successful
professona activity in a dynamic world, as proved in their work by
Shuliakov et d. (2024).

The issues of interective learning, in particular its features, methods
of assessment and improving the performance of dl participants in
the educational process, are discussed in detall in many scientific
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works, such as Aljawarneh e d. (2019). Nakagawa €t a. (2020)
investigate such assessment’'s medical and physiological aspects,
focusng on what communication conditions most effectively
maintain student concentration during distance learning. They argue
that distance learning negatively affects the level of communication
among students, which in turn leads to a decrease in concentration on
the learning process. Biometric information can serve as an effective
tool for measuring learning outcomes. The credtion of visud
diagrams that show how students interact with different educationa
technologies was investigated by Bond et . (2020). Although the
study demonstrated positive results of using new teaching methods,
not al aspects were consdered sufficiently; in particular, these
methods long-term effects remain unexplored. Further research on
using innovaive technologies in higher education is necessary to
optimise the learning process, increase its efficiency, and develop the
competences necessary for students to work in the modern
information society.

3 Research aims

The study aims to identify the key factors that contribute to the
effective implementation of new teaching methods and their
impact on the quality of training and to determine a
comprehensive approach to assessing the effectiveness of
teaching innovations in higher education, taking into account the
rethinking of the role of the teacher and their impact on the
formation of students' professional competences.

4 Resear ch methods

The study used genera scientific methods, including
generalisation, synthesis, system analysis, analytical diagnostics,
forecasting, and stetistical, regression and correlation data
analyses. The analytical diagnostics method was used to study
critical indicators of society’s digitalisation, such as the
dynamics and assessment of Internet access and digital skills at
the primary level and above in the EU countries, which allowed
us to get a general idea of the progress made by the European
Union in this area in recent years. The information obtained
through quantitative analysis of open data from Eurostat (n.d.)

on digital skills and Internet access was visualised using the
graphical method, allowing for exploring the existing progress
patterns and interrelationships. Moreover, the forecasting
method allowed us to substantiate predictive data on the possible
future dynamics of these processes. To ensure the reliability of
the existing forecast, we used the regression analysis method to
build a trend line for the indicator of digital skills at primary
level and above among the population of EU countries, as well
as the correlation analysis method to understand how closely this
indicator is related to the indicator of Internet access.

Using the analytical method allowed us to identify the strengths
of modern educational, innovative technologies that contribute to
developing the educational potential of all participants in the
educational process and to highlight the risk aspects that hinder
these processes. Thanks to the systemic and structural approach,
we were able to comprehensively analyse how innovative
approaches to teaching in higher education contribute to the
development of student’s creative abilities and increase the
efficiency of teachers. Using this methodology allowed us to
systematise scientific information on methods for assessing the
effectiveness of innovations in higher education and substantiate
a comprehensive approach to assessing the effectiveness of
innovative approaches to teaching in higher education.

5 Results

Global trends in the digital transformation of society are
reflected in higher education, which is actively implementing
innovative teaching technologies. The pandemic has opened up
new educational horizons, demonstrating the potential of
innovative learning as an independent and effective educational
tool. The continuity of education in higher education institutions
has become possible thanks to introducing an innovative model
that combines distance, digital, and virtual technologies. The
cyclical nature of the development of innovative technologies in
higher education demonstrates their ability to adapt to new
challenges, and their resilience to change makes them a critical
factor in modernising the educational process (Figure 1).

Short-term (1-2 years): creating individua learning pathways

Long-term (over 5 years): transforming the university world

Figure 1: Life Cycle of Innovative Technologiesin Higher Education.

Source: Compiled by the author based on (Pelletier et ., 2023).

The successful implementation of innovative technologies
depends on the ability of the educational community to adapt to
change (Rani et d., 2021). There is a steady upward trend in the
level of digital skills of the population, as evidenced by a
decrease in the number of people with no digital skills at all and
an increase in the proportion of those with primary and higher
levels of digital literacy. In addition to the traditional division
into low and high readiness levels, some studies reveal a more
complex picture, where teachers' readiness level to implement
innovative technologies can vary considerably. There is a
mismatch between the level of digital literacy of teachers and

Medium-term (3-5 years): formation of a culture of innovation in higher
education

students and their understanding of how these skills can be used
inteaching (Fitzgerald et d., 2023).

On 23 November 2023, the European Council adopted
recommendations that set the main directions for developing
digital education and training in Europe. These
recommendations aim to ensure access to quality digita
education for al citizens, enhance the digital competences of the
population and promote innovation in education. This package
of measures is designed to ensure that education is ready for
digital transformation, alowing it to meet the demands of
today’s dynamic world (Devlin, 2024). As part of the Digital
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Decade initiative, the EU aims to ensure that 80 % of the adult
population has essential digital competences by 2030. Based on
the results of the regression analysis without and with projected
data, we obtained a result that may indicate that the forecasts
provided are justified, in terms of increasing digital skills of the

primary level and above in the EU countries, and the correlation
coefficient of 0.95 obtained suggests a close relationship
between Internet access and digital skills of the population
(Figure 2).
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Figure 2: Dynamics and Forecasting of Internet Access and Digital Skills at Basic Level and Abovein EU Countries.

Source: Compiled by the author based on data from (Eurostat, n.d.

Among the modern pedagogical innovations are interactive
methods, multimedia, telecommunications and virtual reality,
which create a more effective learning environment. Teachers
actively use various online platforms and applications, such as
Zoom, Google Meet, Skype, Microsoft Teams, Classtime, and
Cisco Webex Meetings, to make distance learning effective and
close to traditiona learning. In addition, online courses on the
Prometheus, VUMonline, and Khan Academy platforms and
video lectures on YouTube, EdEra and WiseCow have become

).

popular. The variety of innovative learning tools in 2024,
according to the Centre for Learning &Performance
Technologies' annual survey (2024), is shown in Figure 3. This
year's top new product is another artificia intelligence chatbot,
Microsoft's Copilot, and there are 3 more new Al chatbots on
the list — Perplexity, Claude and Gemini from Google, which
suggests that in 2024, artificia intelligence has gained popularity
among al participants in the educational environment (Top 100
Toolsfor Learning 2024, n.d.).
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Figure 3: The Most Popular Educational Innovations by Category.

Source: (Top 100 Toolsfor Learning 2024, n.d.)

Distance learning conditions require innovative technologies that
facilitate students active involvement in learning and
developing their professional competences. Studies show that
students who study with the help of innovative technologies gain

more profound experience, interact more actively with each
other, and develop greater independence in learning, among
other benefits of using innovative technologies in higher
education (Figure 4).

-45.



AD ALTA

JOURNAL OF INTERDISCIPLINARY RESEARCH

« Innovative technologies allow for the development of learning materials that meet modern
requirements and contribute to improving the quality of education

« Innovative technologies provide fast and convenient access to up-to-date scientific

information, facilitating continuous professional growth

« Interactive technol ogies stimul ate active cognitive activity of students, developing their critical
thinking and creativity

« The use of interactive technol ogies increases the motivation of studentsto work independently
and makes learning more interesting

« Innovative technol ogies allow automating the knowledge assessment system, which guarantees
greater objectivity and eliminates the influence of subjectivefactors

« Innovative technol ogies expand the possibilities for assessing students knowledge and skills,
allowing the use of variousinteractive formats

education

complex problems

Figure 4: Benefits of Using Innovative Technologiesin Higher Education.
Source: Compiled by the author based on (Besehanych et al., 2023).

Effective distance learning involves using technologies that
focus on the learner as a subject of learning, enabling them to
acquire knowledge and develop professional skills independently
with the support of a teacher. By integrating innovative
technologies into the learning process, such as online platforms,
virtual redlity, and artificia intelligence, the role of each
participant in the educational process is enhanced, especially the
activity of students in the search for new knowledge (Abuhassna
et al., 2020). This approach to learning alows students to
actively interact with the teacher online, solve complex practical
problems, develop critical thinking, and create learning models
on their own.

« Distancelearning allows overcoming any limitations and providing equal opportunities for

« The use of modern technol ogies contributes to the development of information literacy of
students, allowing them to search for information independently

» Modern technology is an effective tool for abstract thinking and preparing studentsto solve

Innovative technologies in education open up new opportunities
for expanding access to knowledge, flexible learning, increasing
student engagement, and ensuring the mobility of teachers and
students (Smith & Hill, 2018). However, along with its benefits,
the technologisation of education also carries certain risks: over-
reliance on technology, unequal access to learning, threats to
data privacy and security, the potential loss of human values and
a tendency towards consumerism (Figure 5). In order to fully
utilise the potentia of innovative technologies in education and
minimise the associated risks, it is necessary to ensure proper
training of educational stakeholders and develop effective
information security strategies.

Risks of implementing Over-reliance on mnovative technologies creates vulnerability to potential problems that may anise in the event of ther
l::lm‘iltlolls in higher malfiunction or technical fafluires
ucation

Lack of equal access to digital resources creates barriers to learning, especially for vulnerable groups of students

Inadequate protection of personal data collected through digital technologies canlead to serious consequences for their

privacy and security

The lack of proper competence of teachers in the field of innovative technologies can hinder their implementation in

the educational process

Excessive automation can reduce students' motivation to learn and limit their ability to express themselves creatively

Figure 5: Risks of Implementing Innovations in Higher Education.
Source: Adapted from (Mamedova, 2023).

Evaluating the effectiveness of new technologies in teaching in
higher education plays a crucia role in improving the entire
educational process. Through a systematic approach and various
methods and tools, it is possible to obtain objective information
about the effectiveness of technologies and optimise the learning
process to achieve better results. Assessment serves as a tool to
determine students' achievement levels and identify their
strengths and weaknesses (Geng et al., 2019). Since the
traditional classroom learning format cannot be directly
transferred to the online environment, experts are developing
new, more effective assessment systems that consider the
specifics of distance learning and modern requirements for
students' competences. European assessment systems are highly

flexible, using various criteria adapted to each student’s needs,
regardless of the place of study. In order to complete an
assessment, students must not only maintain academic integrity
but also fulfil al technical requirements (Wojciech et al., 2021).
Regardless of the type, effective learning has many common
atributes: collaborative, exploratory and experientia. This
means that students are not limited to the role of passive
listeners, but become active participants in class discussions,
conduct their research and apply their knowledge in practice.
Teachers play a crucia role inengaging students in distance
learning — with the help of modern technologies, they can turn
virtual classrooms into lively and exciting learning spaces (Bond
etd., 2019).
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The specificity of innovations in higher education lies in
their ability not only to solve specific problems but also to
create new opportunities for the development of the
educational process and the formation of competences in
students and even teachers. In addition, universities should

Evaluation criteria

Academic achievements of applicants:
improvement of academic performance, degree
of learning, motivation to study

The degree of satisfaction of students and
teachers with the results of the educational
process

Development of modern skills such as critical
inking, creativity, collaboration,
communication and problem solving

Time efficiency: optimising the educational
process, saving time, increasing productivity,
etc.

Accesgbility and inclusiveness for all
participants m the educational process. which
contributes to the expansion of the educational

environment

Assessment tools

Ouline survey platforms: Google Forms,
Survey Mankey, Typeform, LimeSurvey,
Jotform

Tests and quizzes: Google Forms, Kahoot!,
Quizizz, Microsoft Forms

Educational process management systems:
Moodle, Google Classroom, Canvas, Strum,
Microsoft Teams

Data analysis software: Microsoft Offise,
Google Sheets, SPSS, Tableau, Power BI

focus on making the educational process accessible to all
students, taking into account their unique needs, which
requires the development and application of innovative
technologies that allow them to adapt the learning material to
the needs of each individual.

Assessment methods

Surveys among all participants in the
educational process to find out opinions and
impressions of the use of technology

Testing: comparing students' academic
achievements before and after the introduction
of technology

assess the degree of mteraction with
technologies of participants in the educational

‘ Observation of the educational process to
process and its dynamics

Analysing data collected using digital
technologies

Focus groupstoidentify the advantages and
disadvantages of using technology i the
educational process

Principles of evaluation

A comprehensive approach, considering
various assessment methods and tools

Regularity: for systematic tracking of
changes and the possibility of adjusting the
educational process

Specific objectives: clearly defined expected
outcomes and development of evaluation
criteria before using new technologies

Linking technology to learning objectives:
it is important that the use of technology is
Iinked to specific learning objectives

Figure 6: Comprehensive Approach to Evaluating the Effectiveness of New Approachesto Teaching in Higher Education.
Source: Constructed by the author.

Measuring

the effectiveness of innovative pedagogica

technologies in higher education is a critical process that allows
for determining the effectiveness of new teaching methods, their
impact on the quality of education, and student satisfaction. It
ensures continuous improvement of the level of education and
adaptation of the educational process to the requirements of the
modern world in such areas as:

" Improving the quality of education achieved through
assessment can identify those methods that contribute to
students' better learning and the development of their
critical thinking, creativity, and other essential skills.

®  Optimisation of the learning process: Analysis helps us see
the advantages and disadvantages of different methods,
which alows us to adjust training programmes and methods
as needed.

" |ncreasing student satisfaction, which, through evaluation,
allows us to understand how satisfied students are with new
teaching methods and whether they meet their needs and
expectations.

= Justification of further innovations, where the assessment
results are the basis for making decisions on introducing
new technologies and teaching methods in the future.

" |ncreasing the prestige of a higher education institution
when the successful implementation of innovative
approaches increases its competitiveness and attractiveness
to potential applicants.

Integrating digital technologies into the educational process
requires universities to introduce new technical tools and take a
comprehensive  approach, including developing detailed
approaches that can cover changes in the organisational
structure, learning processes, and interaction of all those
involved in learning. The main task is to preserve the personal
approach to learning even with modern technologies, as it
contributes to developing vital competences such as critical
thinking and creativity.

6 Discussion

The rapid development of technology is radically changing all
aspects of modern society. Focusing on innovation and searching
for new ideas are some of the most critical trends in the modern
world. Modern transformations also affect education and need to
be updated to meet today’ s requirements. To meet the challenges
of the modern world, education must be innovative, equipping
young people with the skills they need to live in a dynamic and
complex environment. Modern higher education is increasingly
focused on developing students competences and preparing
themfor lifein adynamic world. Thisis achieved by introducing

innovations such as project-based learning, interaction
pedagogy, artificia intelligence, distance education, and
gamification.

Thanks to informatisation, education has undergone profound
transformations: learning formats have changed, progressive
methods of organising the educational process have emerged,
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and distance learning has become an integra part of it, which
has dramatically changed the modern educational space.
Traditional teaching methods have undergone significant
changes due to the introduction of digital technologies, making
the educational process more dynamic and interactive (Abad-
Segura et al., 2020). In particular, higher education has adapted
flexibly, ensuring the continuity of the learning process even in
conditions of limited face-to-face communication (Selznick
etal., 2021). Distance learning technologies have become a
massive phenomenon in education, especialy after the
introduction of quarantine restrictions due to the COVID-19
pandemic. This form of learning has become a globally
recognised component of modern education, offering a variety of
formats that meet the needs of those who want to improve their
professional skills and those who seek higher education (Naciri
et al., 2020).

Scientific research shows that the use of innovative technologies
contributes to the modernisation of higher education, and in
particular, it has a positive impact on students experience,
interaction, and independence (Shen & Ho, 2020). Information
technologies create conditions for an individual approach to each
student, adapting the learning process to their needs and pace;
they make education more open, interactive and individual; open
educational resources alow everyone to acquire knowledge at a
convenient time and place (Ouyang et a., 2022). As educational
innovations do not stand still, a promising area for further
research is a detailed study of the European experience of using
interactive teaching methods. This will dlow for the
identification of best practices and adaptation to the realities of
each national educational system.

7 Conclusion

The study aimed at substantiating approaches to assessing the
effectiveness of innovations in teaching in higher education,
taking into account their impact on the formation of professional
competences of students, alowed us to draw the following
conclusions:

= The active integration of innovative teaching methods is a
prerequisite for effective learning in a combination of
classroom and distance learning. In response to today's
challenges, education should focus on creating an innovative
educational environment, alowing students to learn
effectively in combined formats. Innovative teaching
methods should aim to develop the vital knowledge,
practical skills, and critical thinking necessary for successful
professional activity.

= The systematic use of modern information technologies
intensifies the learning process, making it more exciting and
compelling. They change the role of the teacher, turning him
or her into a learning facilitator who stimulates students’
cregtivity and helps them develop critical thinking,
becoming more effective and sought-after professionals.
Students, in turn, show greater interest in new knowledge
and learn to acquire information on their own, contributing
to their comprehensive development and preparation for the
requirements of the modern labour market.

= Theintroduction of digital tools in education opens up new
opportunities for the comprehensive development of future
specidists’ professional competences, regardiess of their
field. This gives them the necessary knowledge and skills to
work successfully in today's dynamic world. The
technologisation of education creates the conditions for
research to determine the effectiveness of different
approaches to acquiring professional competences. Thanks
to various digital tools and platforms alowing large-scale
experiments, large amounts of data are collected and
analysed.

= Evauation of the effectiveness of innovative approaches to
teaching in higher education is an integral part of their
implementation, as it allows for continuous improvement of
the quality of education and adaptation of the educational
process to the requirements of the modern world. A
comprehensive approach to evaluating the effectiveness of
innovative processes in teaching in higher education allows

for a more complete and objective picture of the results than
individual, isolated evaluation methods, takes into account
the capabilities of digital tools and provides up-to-date,
consistent and visualised information on the results of the
evaluation.

Summing up, it can be noted that the use of the latest
technologies in higher education has great potential in training
specialists who will be able to realise themselves in a dynamic
world successfully; however, to achieve maximum efficiency, it
is necessary to overcome severa challenges related to the digital
divide between individual countries, the lack of a transparent,
unambiguous methodology that complicates the qualitative
assessment of the effectiveness of the use of innovative
approaches by teachers in higher education, and the relatively
high cost of specific tools of innovative
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