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NepiAnyn

O eknmalbeuTIKOG 0 €va cuyxpovo Tpltofadulo ekmalbeutiko (Spupa odeilel va
glval evnuepwpEVOC Kal EOLKELWHIEVOC OTN YVWON TOU EMLOTNHOVIKOU Tou Tediou,
otn yvwon tng Stdaktikng pebodoloyiag, Twv TEXVIKWY KAl TwV g€pYaAeiwv Tou
YVWOTIKOU aVvTIKELPEVOu Tou Sibdokel. Eival amapaitntn n avaAnyn OXETKWV
MPWTOROUALWY OXL pOvo amd Toug SL8Aaokovteg, aAAd kol amd Ta tpltofadula
Wpupata pe otoxo TNV avaBabuion tng madaywykng Slaoctacng Tou PpoAoU Twv
KaOnyntwv Kal tnv Kataption toug o Bépata didaokaAiag kat pabnong, Wiaitepa
oe €€ amootdosw pabnolakd meptBailovta. IKOToG TN Epyaciog ival n avagedn
™G avaykalotntag TN¢ OUCTNMATIKAG empuopdwong Ttwv Sdackoviwv Tng
TpLrtofabuiag ekmaidevong oto e€eAlocopevo TAALOLO TNG TEXVNTAG VONUOCSUVNG KOl
TILO OUYKEKPLUEVA O TEooepLlg afovec: Blockchain kal amokevipomoinon otn S
Blou Ekmaibevon, Texvnti Nonuoouvn otnv €€ anmootdcewg ekmaidevon,
MNpoowrika meptfaliovia padnong kot Mavermotnuiakn MNowdaywykr. Ot VEES
TPOOMTIKEG daivetal va eival Suvaukég kal mpoPAémetal va  Snuioupyroouv
oANQYEC OTNV ECWTEPLKN HETOPPUOULON TwV Sopwv TNG TpLtofaduac ekmaibeuong
KaBwg Kal oto meplexOpevo tnG OSldackaAiag, otov Tpomo kot ot uebodoug
S16aokaAiag, ot oxéoelg HeTatly SLOaoKOVTIWV Kal SLIOAoKOUEVWY OAAA KoL OE

Bépata afloAdynong.

NEEELG-KAELOLA
Texvnt vonuoouvn, blockchain, amokevtpomoinon, mpoowmikd TmepBarlovta

HAaBbnong, MAVEMLOTNULAKN TIALSaywyLKA
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Abstract

The educator within a modern higher education institution must be informed and be
familiar with the latest knowledge of the scientific field he/she treats, as well as
knowledge of the teaching methodology, techniques and tools of the cognitive
subject he/she teaches. It is necessary that relevant initiatives are taken not only by
educators, but also by tertiary institutions, with the aim of upgrading the
pedagogical dimension of the educators’ role, as their training in teaching and
learning is crucial, particularly in distance learning environments. The aim of this
paper is to showcase the innovative use of emerging technologies in higher
education and the necessity for systematic training of higher education teachers in
the evolving context of these technologies. We explore four main areas of
innovation in higher education: Decentralisation and Blockchain in Lifelong Learning,
Generative Artificial Intelligence in Distance Education, Personal Learning
Environments and University Pedagogy. The new perspectives of these innovation
areas are highly dynamic and can potentially transform higher education structures,
the content of teaching, the ways and methods of teaching, the assessment

methods, as well as the relationships between educators and students.

Keywords
Blockchain, Decentralisation, Lifelong Learning, Generative Artificial Intelligence,

Personalised Learning, Personal Learning Environments, University Pedagogy.

Introduction

In recent years, the landscape of education has witnessed a remarkable paradigm
shift driven by the rapid evolution of several emerging technologies. Most notably,
Blockchain technology, with its secure and transparent nature, and Generative
Artificial Intelligence (Al), with its ability to create and adapt content autonomously,
have emerged as transformative forces poised to reshape the foundations of

education. In this paper, we delve into these cutting-edge technologies and explore
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their potential to revolutionise how knowledge is acquired, disseminated, and
personalised.
A Blockchain is a publicly shared immutable ledger, which uses crypto-currency
techniques to minimise any security risk. This technology offers a decentralised peer-
to-peer infrastructure, where privacy, secure archiving, consensual ownership,
transparency, accountability, identity management and trust are built-in. Blockchain
technology can act as a provenance protocol for sharing data across disparate semi-
trusting organisations, without the need for any central control.
The first Blockchain was conceived by Nakamoto (2008) as the basis for Bitcoin, the
most well-known Blockchain-based cryptocurrency. The value of Blockchain
technology at documenting, verifying, and sharing data across diverse stakeholders
can be a particularly valuable asset in today’s fast-pacing economy, which is largely
driven by continuous learning and credentialing (Crosby et al., 2016).
Web 3.0 (or Decentralised Web) was first proposed by Wood (2018) and promises to
use decentralisation in order to ‘democratise’ the web by offering web users more
control over their data. Web 3.0 aims to move data away from the control of a few
companies and instead establish web applications and services based on Blockchain
technology, so that data control is distributed among web users (Mikroyannidis,
2022). The main characteristics of Web 3.0 are the following:
® Decentralised: instead of content controlled and owned by centralised
entities, ownership gets distributed among web users.
® Permissionless: everyone has equal access to participate.
e Native payments: cryptocurrency is used for financial transactions instead of
relying on the infrastructure of banks and payment processors.
® Trustless: financial incentives and Blockchain mechanisms are used instead of
relying on trusted third parties.
Blockchain and Web 3.0 hold the potential to decentralise education by enabling
individual learners to take control of their learning journey. More specifically,
decentralisation signifies the transition from ‘university/school at the centre’
(organisational-centric model) towards ‘student at the centre’ (learner-centric
model). This is especially important in the lifelong learning context, where the

learner studies and gains accreditation from several different institutions throughout
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their lifetime. In this case, decentralisation is about equipping the lifelong learner
with immutable and interoperable accreditation across different institutions and
geographical borders (Mikroyannidis et al., 2020).

Generative Al refers to a category of Al algorithms and models designed to generate
new content, such as images, text, music, or even entire virtual worlds, that
resembles human-created content (Sabzalieva & Valentini, 2023). Generative Al
utilises techniques such as deep learning and neural networks to mimic human
creativity and produce outputs that are not explicitly programmed or predefined.
The models are trained on vast amounts of data, learning the underlying patterns,
and then generate new content based on those patterns.

A prominent example of a Generative Al tool is ChatGPT, a language model capable
of generating coherent and contextually relevant text. It employs a vast array of pre-
trained language knowledge, allowing it to engage in text-based conversations and
generate responses that mimic human language patterns. In addition to ChatGPT,
several other Generative Al tools have emerged, each with its unique characteristics
and applications. For example, models like DALL-E and Midjourney allow the creation
of visually coherent images from textual user prompts (Gozalo-Brizuela & Garrido-
Merchan, 2023).

Generative Al has applications in various fields, including art, entertainment, design,
and even scientific research. It can be used to create realistic images, generate
natural language text, compose music, create virtual environments, and assist in
data augmentation for training other Al models. However, it is important to note
that Generative Al also comes with ethical considerations, such as the potential for
misuse or the generation of deceptive or malicious content (Bozkurt, Xiao, et al.,
2023; Floridi, 2023).

The following sections showcase a set of use cases of the above emerging
technologies in higher education. We begin with two broad use cases examining the
diverse educational applications of decentralisation and Generative Al technologies,
followed by two more specialised use cases examining the use of these technologies
to enhance personalised learning and university pedagogy. Figure 1 illustrates these

four use cases and their key aspects.
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Figure 1: Use cases for the innovative use of emerging technologies in higher education.

Decentralised open education for lifelong learning

According to this use case, lifelong learners have access to decentralised personal
ePortfolios, which are verified on the Blockchain. Lifelong learners are awarded
Smart Badges by educational institutions, upon reaching certain milestones in their
studies, e.g., completing part of a course or an entire course. Smart Badges are
stored on the Blockchain, thus ensuring the validity of the awarded accreditation and
eliminating the risk of fabricated qualifications. Smart Badges include data about the
key skills that learners have acquired upon obtaining these badges (Mikroyannidis et
al., 2018).

As learners continue to earn Smart Badges, they start receiving personalised
recommendations about the latest job offers that match their skills. They also
receive recommendations on what to study next, based on the skills they need for
the job market. These recommendations assist lifelong learners in making decisions
about their personal and professional progression (Mikroyannidis et al., 2020).

This decentralised model can also facilitate open education and can support the
reuse of open educational resources (OER) (Bozkurt, Gjelsvik, et al., 2023). The
Blockchain offers secure mechanisms for recording the provenance of data, which
can securely record the provenance of OER so that intellectual property rights are
protected. The immutability offered by the Blockchain ensures that the provenance
records of OER always remain valid and cannot be tampered or falsified.
Additionally, a Blockchain-based reputation point system can offer incentives to

stakeholders for authoring, reusing, adapting and redistributing OER.
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Generative Al as a personal tutor

In a university offering distance education, Generative Al can be employed as a

personal tutor, in order to enhance the learning experience for students pursuing

higher education remotely. Below are the main characteristics of this use case:

Personalised learning pathways: Each student is provided with access to a
dedicated Al tutor. At the beginning of the course, the Al tutor conducts an
assessment of the student’s existing knowledge, learning preferences, and
goals. Based on this assessment, the Al tutor can generate a personalised
learning pathway for the student.

Interactive learning sessions: Students can initiate interactive learning
sessions with the Al tutor through a virtual platform (Su & Yang, 2023). They
can ask questions, seek explanations, and request clarification on complex
topics. The Al tutor can respond with detailed explanations, examples, and
supplementary resources, catering to the student's pace and level of
understanding.

Constant availability: One of the advantages of using Al is its round-the-clock
availability. Students in different time zones can access the Al tutor whenever
they are studying, receiving immediate support and reducing waiting times.
Practice and feedback: The Al tutor can generate practice problems and
assignments that align with the student’s current learning objectives
(Sharples, 2023). After the student completes these tasks, the Al tutor can
provide automated feedback, pointing out errors and offering suggestions for
improvement.

Adaptive learning: As the student progresses, the Al tutor continuously
adapts the personalised learning pathway (Su & Yang, 2023). If the student
demonstrates mastery in certain areas, the Al tutor may suggest more
advanced topics or specialised subjects based on the student’s progress.
Exploration of diverse perspectives: The Al tutor can introduce students to
various perspectives and theories related to their field of study. It can
recommend supplementary readings, videos, and research papers, thus
broadening the student's understanding beyond the core curriculum

(Sharples, 2023).
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® Revision and exam preparation: When preparing for exams or assessments,
the Al tutor can assist students in reviewing key concepts of the materials at
hand. It can also generate mock tests and quizzes to help students evaluate
their preparedness and identify areas that require further attention.

® Monitoring progress: The Al tutor can track the student’s progress over time
by compiling data on the student’s performance in assignments, quizzes, and
assessments. This information can be shared with human instructors, thus
enabling them to intervene if a student is struggling in particular areas.

® Fthical considerations: The Al tutor should be programmed to provide
accurate and unbiased information. Efforts should be made to mitigate biases
and ensure that the information it offers is up-to-date and credible (Chiu,
2023).

e Human-Al collaboration: It should be emphasised that the Al tutor cannot
replace human instructors, but instead it complements their role. Instructors
can focus on facilitating discussions, addressing complex queries, and
providing insights that go beyond what Generative Al can offer (Chiu, 2023;
Su & Yang, 2023).

By deploying Generative Al as a personal tutor, this use case empowers remote
higher education students with a tailored and interactive learning experience,
catering to their individual needs and fostering self-regulated learning (Nussbaumer
et al., 2015). Generative Al as a personal tutor empowers students to be proactive
and independent learners. By providing resources, guidance, and adaptive learning
experiences, Generative Al can support the development of skills and strategies that

are crucial for self-regulated learning (Sharples, 2023).

Personalised learning experience

The PLE is a facility for an individual to access, aggregate, manipulate, and share
digital artefacts of their ongoing learning experiences. The PLE follows a learner-
centric approach, allowing the use of lightweight services and tools that belong to
and are controlled by individual learners (Mikroyannidis, Kroop, & Wolpers, 2015).
Personal Learning Environments (PLEs) help students to manage and take control of

their own learning. As such, the PLE promotes self-regulation in learning and allows
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learners to aggregate, manipulate and share digital artefacts within a flexible and
versatile  online space (Armakolas,  Mikroyannidis, = Panagiotakopoulos,
Panousopoulou, 2016). Having in mind the analysis of students’ interest, presenting
a personalised learning skill to them is also one of the skills that ChatGPT and similar
Al tools can offer. These, as well as similar opportunities, have shown that ChatGPT
has considerable potential to offer a personalised learning experience, especially in
guiding students differently according to their needs (Rudolph et al., 2023; Zhai,
2022; ipek, Gdziim, Papadakis & Kallogiannakis 2023).

Self-regulated learning is activated in the PLE and is focused on connecting
independent resources in a way that fulfils a particular learning goal. Following this
example, self-regulated learning allows learners to be their own regulator regarding
their learning process; thus, learning outcomes are significantly increased
(Mikroyannidis, Connolly, & Law, 2012; Armakolas, Panagiotakopoulos, & Massara,
2015). The ability to offer face-to-face and online courses that meet students’
interests and abilities has been a subject considered a guide for new materials and
content (ipek, et al., 2023). This has led researchers to suggest that a) students
should be encouraged to develop skills and gain confidence by selecting, applying
and using social media tools for personalised learning, and that b) new pedagogical
approaches and models are required in order to enhance students’ abilities to
organise and adapt their own learning context and to promote their autonomy and
self-knowledge in a Personal Learning Environment (Armakolas, et al.,2016).
According to du Boulay, (2022), there are three main implications for Open Distance
and Digital Education. The first and one of the oldest technologies for distance
learning, the textbook, has been enhanced by the application of Al, either through
adapting the content or the route through that content Is transmitted to the reader.
The second implication is that online, distance, and digital systems have increasingly
incorporated elements of Al in order to make such systems smarter and more
responsive to the needs of learners and teachers. The third implication is that the
developers and deployers of ODDE systems are already taking an ethical stance on
how the systems are designed and built, how they are used in practice, and how
their data are collected. Al-enabled education is playing a more important role as

learning requirements promote. Intelligent education systems provide timely and
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personalised instruction and feedback for both instructors and learners. Al has
provided students with improved learning experiences because Al has enabled the
customisation and personalisation of learning materials to the needs and capabilities

of students (Chen, Chen & Lin, 2020).

University pedagogy

The last few years, a systematic dialogue has started both at a national and
European level around issues of pedagogy and teaching approach in the field of
higher education (Gougoulakis & Oikonomou, 2014). In the context of the
aforementioned raised dialogue, emphasis is placed not only on the content of the
teaching, but on the methods and techniques of education, as well as on the climate
that develops between the students and the teachers. An essential component of
university pedagogy is didactics, which places special emphasis on the planning,
organisation, implementation and evaluation of teaching interventions in the field of
higher education, with the aim of ensuring quality and effectiveness (Fragoulis &
Armakolas, 2019). In any case, in both face-to-face and distance education, teachers
must create quality and effective learning environments for their students, and this
is achieved by effectively getting to know and familiarising themselves with good
practices (Bates, 2021; Armakolas, loakeimidou, Fragoulis, 2023).

Learning is inherently social and as such, interaction and communication serve as
vital elements of educational processes. In light of this view, the capacity to adeptly
engage with Generative Al becomes crucial, positioning prompt engineering as an
emerging form of digital literacy (Bozkurt, 2023). The rise of educational technology
of all kinds, whether involving Al or not, and its creation of logs of interactions, has
produced a huge amount of student data at all levels in education from primary
(elementary) schools to universities. Teachers’ ethical guidelines, such as those
above, need to encompass these extra sources of data (du Boulay, (2022). The
emphasis shifts from extensive knowledge to the mastery of inquiry. While it is
unlikely that Generative Al will supplant humans, it is plausible that individuals
proficient in effective prompting will outpace their less skilled counterparts. In the
end, the Generative Al will happen with well-structured, well-designed, and well-

devised prompts (Bozkurt, 2023).
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E-mentoring in the context of University Pedagogy as a supportive process can be
extremely helpful for education teachers, who have little work and teaching
experience, and contribute to their smooth integration into the field of higher
education, as well as to their professional development. The crucial changes that
take place in all sectors of society require adjustments regarding the contents, the
methods, the ways of teaching and learning and finally the tools (Fragoulis &
Armakolas, 2022). Furthermore, perceived usefulness, perceived ease of use, and
perceived trust in these Al-based tools are determinants to be considered when
predicting their acceptance by the teachers. A responsible integration of Al into
education by involving the expertise of different communities is crucial (Kasneci, et

al., 2023).

Conclusions

These days, teachers in higher education must possess not only technological
knowledge but pedagogical one as well, to be able to adapt them accordingly in
distance teaching and learning environments. The development of interpersonal
relationships between instructors and learners is the cornerstone of effective and
quality teaching. It is widely acceptable that technology nowadays allows the
dynamic and flexible development of such bonds, when those who are involved in
the educational process can appropriately use the digital tools that are needed.

By exploring the multifaceted applications of Blockchain and Generative Al in various
educational contexts, this paper has aimed to illuminate the possibilities of fostering
enhanced collaboration, trust, personalisation, and innovation in education. Through
the above analysis, we have endeavoured to provide a comprehensive overview of
the transformative impact that Blockchain and Generative Al can have on education,
offering insights into the challenges and opportunities that lie ahead.

The penetration of Al through PLEs in education is currently in progress. However, to
understand its dynamics is to understand that the conditions for friendship, peer
mentoring, collaborative inquiry and social movements are clearly must supported
by formal education. Lifelong learning can help at this level much further than formal
education. As far as a university teacher’s learning ability is concerned, they must

not rely on their innate talent but on focused training. Applications regarding
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artificial intelligence seem to affect and play a catalyst role in university education, in
terms of a new/innovative wider framework of a new university culture.

The potential for misuse is not unique to the application of Al in education. If
handled sensibly, these challenges can offer insights and opportunities in education.
Universities, students and teachers could acquire early knowledge on the potential
societal biases, criticalities, and risks of Al applications and ensure that such models

are used in a responsible and ethical manner in education.
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