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CONFERENCE TOPICS

Scientific research in the globalization process of e-education
e e-learning policy and strategy,
e innovativeness in the educational process,

e scientific cooperation of academic and business institutions.

Smart technology applications in education
e new media and ICT solutions,
e video technologies for e-learning,
e challenges of mobile technologies in education,
e virtual reality technologies in education,

e artificial intelligence.

E-education paradigms, models and methods

Digital skills

Learning Analytics

Distance Education and COVID-19: challenges and opportunities

Open education (OERs and MOQOCs)

Economic and managerial aspects of e-education

e e-education process management and organization,
e encouraging new competences and digital skills for teachers and students,

e national and international dimensions for e-learning infrastructure.

5|Alta’'23



Innovations, education, technologies, business, leadership: Women in
STEAM

Technologies for the future: health, education, and social inclusion

Cross-Cultural and Global Perspectives in Digital Pedagogy

Empowering Lifelong Learning: Navigating the Future with Micro-modules
and Micro-credentials
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Dear authors, colleagues, distance learning
experts,

| am delighted to present the Proceedings of
our 20" annual ALTA International
Conference on "Advanced Learning
Technologies and Applica-tions". The
annual ALTA International Conference is a
great opportunity to share our research
results and insights. It is gratifying that each
year we have different themes, which gives us
the flexibility to respond to changes in the
field of distance learning and to highlight the
most relevant trends in education today. In
recent years, we have focused on
personalised  learning, virtual reality,
augmented reality, etc, and today we feel
that artificial intelligence is playing an
increasingly important role in education.

| would like to point out that the authors
come from a wide range of educational
institutions and the geographical coverage is
constantly expanding. We can certainly be
proud of that.

I would like to thank you all for your attention
to our conference, for the opportunity to get
to know your research in more detail, and |
wish you to continue to be active members
of our community in the future. It is only
thanks to you that various aspects of distance
learning are being addressed.

President of National Association of
Distance Education
Dr. Danguole Rutkauskiene

Gerbiami straipsniy autoriai, kolegos,
nuotolinio mokymosi ekspertai,

Dziaugiuosi, kad jau 20-3jj karta turiu
galimybe  pristatyti  musy  kasmetinés
tarptautinés ALTA ,Pazangios mokymosi
technologijos ir aplikacijos” konferencijos
straipsniy rinkinj. Kasmetiné tarptautiné ALTA
konferencija — tai puiki galimybé pasidalinti
savo tyrimy rezultatais, jzvalgomis. Dziugu,
kad kiekvienais metais turime vis skirtingas
temas, kas mums suteikia galimybe lanksciai
reaguoti j pokycius nuotolinio mokymosi
srityje ir iSryskinti aktualiausias Siy dieny
tendencijas Svietime. Paskutiniaisiais metais
akcentavome personalizuoto  mokymosi,
virtualios realybés, papildytos realybés ir kt.
temas, o Siandien jauciame, kad vis svarbesnj
vaidmen; Svietime  vaidina dirbtinis
intelektas.

Noriu pastebéti, kad autoriai yra is jvairiy
Svietimo institucijy ir geografiné apréptis
nuolat pleciasi. Tikrai tuo galime didziuotis.
Noriu visiems padékoti uz jasy démesj masy

konferencijai, uz  galimybe  detaliau
susipazinti su jasy tyrimais ir linkiu, kad ir
ateityje bdtumeéte aktyvas musy

bendruomenés nariai. Tik jusy déka
nagringjami jvairts nuotolinio mokymosi
aspektai.

Nacionalinés distancinio mokymo
asociacijos Prezidente
Dr. Danguolé Rutkauskiené
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EMOTIONAL INTELLIGENCE AND MIDFULLNESS IN
THE CONTEXT OF THE Al EXPANSION

Gitana Nauduziene' and Edita Butrime?

" Vilnius University, Lithuania
2 Lithuanian University of Health Sciences, Lithuania

Abstract. It is aimed in this paper to analyze what is the possible role that emotional intelligence (and its
development) may have on the individual's abilities to cope in everyday and professional settings in the context
of the expansion of the artificial intelligence (Al). The critical analysis of sources, theoretical considerations,
results of the empiric study are presented, which enable formulation of the conclusions. It was found the people
with higher levels of Emotional intelligence have higher levels of self-esteem, perseverance, are better at stress
management, are happier. Study also found that more mature people have higher levels of Emotional
intelligence, which allowed formulation of hypothesis (which remains to be tested) that individuals with higher
levels of Emotional intelligence may potentially have more internal initial resources to cope in the context of the
Al expansion in everyday and professional settings.

Keywords: Emotional Intelligence, Al, internal resources.

INTRODUCTION

Contemporary situation is characterized by a unique approach to emotions, which is
fundamentally different from previous periods (Khorana et al., 2019). Contemporary people live
in a society of ontological insecurity (Giddens, 1992; Valera Pertegas, 2017), because they are
constantly confronted with extreme societal challenges (European Association for the
Education of Adults, 2019), life in contemporary society passes too quickly, and the current
world is full of surprises and new beginnings (Beck, 2006; Bauman, 2009; Pietrocola et al., 2021).
One of those changes that are so fast that at times we do not have time either to reflect on it,
or attribute the meaning to it, and certainly struggle to incorporate meaningfully into our daily
or professional settings is the expansion of the artificial intelligence (Magapu & Vaddiparty,
2019). Research has shown that the more external stressors there are in the environment, the
more relevant are the competencies to maintain emotional and psychological balance and
resilience to environmental influences, which are in their own turn strongly influenced by
Emotional intelligence (Mati¢, 2020) which is why the development of Emotional intelligence is
becoming increasingly relevant in contemporary world (Sun et al., 2020; Warrier et al., 2021;
Munoz-Oliver et al., 2022).

Therefore, this paper aims at analyzing what is the possible role that emotional intelligence
(and its development) may have on the individual's abilities to cope in everyday and
professional settings in the context of the expansion of the Al.

The analysis is based on two Research Questions (RQs): What is the relation between the
Emotional intelligence and Mindfulness (empirically tested suggestions are formulated
regarding this RQ)? What are the prospects for assisting individuals to cope in private and
professional settings in the context of the Al expansion (the personal considerations of
authors/researchers are formulated regarding this RQ)?
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Methods of critical analysis of references, also quantitative empiric study with the elements of
qualitative study and the personal considerations of authors were employed for the
development of the paper.

Emotional intelligence in the context of the Al expansion

Today competences that reveal individual potential and individual strengths are more relevant
than ever for any individual (Di Fabio et al., 2018; Fernandez-Gavira et al., 2021). According to
numerous studies, Emotional intelligence is a key component for personal and professional
success, also, studies show that Emotional Intelligence influences personal performance
(Brackett et al., 2011; Furnham, 2012; Chagelishvili, 2021), and provides the basis of mental and
emotional health, life satisfaction, and general well-being (Zeidner et al., 2012; Lucas-Mangas
et al,, 2022).

Also, Artificial Intelligence technologies are rapidly evolving and revolutionising society,
influencing a wide range of social processes and creating new products and services (Lee et al.,
2018), these changes present risks, challenges and changes to society (Santana & Diaz-
Fernandez, 2022), changing the way people live, work and learn (Xu & Choi, 2023). Today's
people therefore need new competences to adapt to the new challenges of society (Gallardo-
Gallardo & Collings, 2021).

Emotional intelligence is a tool which may help people achieve goals that are meaningful to
them and to society: well-being, success in life, improved stress management skills, and the
necessary resources to adapt to the rapidly changing environment of contemporary life
(Goleman & Boyatzis, 2017; Lamichhane, 2018). In a postmodern society, positive, rational
values are replaced by postmodern values almost exclusively related to personal self-
expression, personal development, and a shift from the need for physical and material security
to the need for psychological and personal well-being and the fostering of autonomy (Alonso
et al,, 2013).

The challenges facing humanity today cannot be solved either by the arrogant optimism of
modernity or by the critical perspectives offered by postmodernity (Vermeulen & van den
Akker, 2010), the understanding of the world we currently have is insufficient to solve
contemporary problems (Andersen Metamodernity et al., 2020), and it is therefore proposed
to turn to spirituality, the past, and cultural heritage, interpret it, attribute meaning on
existential and emotional level, combining emotion and rationality in new ways of thinking
(Vervaeke et al., 2017; Vervaeke & Mastropietro, 2021).

Research has shown that self-regulatory competencies can influence emotional abilities (NUfiez
et al,, 2023). Mindfulness allows ability to regulate attention, emotions, moreover, mindfulness
activates brain regions associated with Emotional intelligence (Tang, 2017).

Emotions can provide important information that we need to change and develop, they are
symbolic expressions of our interaction with the world, signaling what we are missing (Dirkx et
al., 2016; John, 2016). Mindfulness practices are a process of changing perspectives and habits
of thought, altering behavior and thinking (Owen, 2020). The contemporary approach to
Mindfulness has been largely influenced by the work of two researchers. Ellen Langer treated
mindfulness as a socio-cognitive approach to reduce 'mindlessness' in everyday life (Langer &
Moldoveanu, 2000). Jon Kabat-Zinn emphasized meditative mindfulness, defining it as inner
awareness and mindfulness (Kabat-Zinn, 2015; Schell et al., 2019). Mindfulness may be
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analyzed as a specific kind of contemplative approach, a kind of mind training tool and a
method of psychological transformation (Dahl & Davidson, 2019).

The theoretical Model for the Development of Emotional intelligence while practicing
Mindfulness is constructed (it is based on the analysis of the effects of Mindfulness on brain
plasticity and the analysis of the psychological mechanisms that Mindfulness has on Emotional
intelligence) (Nauduziené, 2023). The Model, we feel, may be useful in analyzing the is the
possible role that emotional intelligence (and its development) may have on the individual's
abilities to cope in everyday and professional settings in the context of the expansion of the
Al

The Model consists of three levels.

The first level includes motivational factors grouped into social, societal and individual
motivation factors.

The second level encompasses the most important mechanisms of Mindfulness.

The third level includes mechanisms that influence Emotional intelligence while practicing
Mindfulness.

The Model also reflects the transformative effects of Mindfulness, through which the social,
societal and individual preconditions for the development of Emotional intelligence are
transformed into more positive and empowering ones, enabling people to adapt to the
processes and changes that are taking place in contemporary society.

The empiric study was completed for the testing of the Model (Nauduziene, 2023). Here, due
to the limitations for the scope for the paper just a small part of data is presented, and also
contextualization of emotional intelligence and the mindfulness is discussed in the linkage of
the Al expansion.

The methodology of empiric study

The Convenience sampling was used for inviting participants, the procedure was anonymous,
in total 504 participants from Lithuania, representing different walks of life, ages, occupations
expressed their perspective on Mindfulness, Emotional intelligence and 3 experts provided
critical comments, expertise on the procedure of research itself. To measure Emotional
intelligence, this study uses the Trait Emotional Intelligence Inventory (TEIQue) developed by
Petrides and colleagues at the London Psychometric Laboratory in University College. The Five
Facet Mindfulness Questionnaire (FFMQ) was used to assess Mindfulness.

Some results of the empiric study

It was found that that there is a significant link between Mindfulness and Emotional
intelligence. Statistical analysis of the results of the study was used to test whether statistically
significant predictive (dependent) relationships existed between aspects of Mindfulness and
the factors and domains of Emotional intelligence. Table T shows the relationships between
Emotional intelligence and Mindfulness found in the study.
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TABLE 1. Predictive relations between Mindfulness and Emotional intelligence

Factors and domains of
Emotional intelligence

Emotional intelligence

Emotianality
Emotional awareness
Emotional expression

Relations
Empathy
Social awareness
Regulation of emotions
Perseverance
Social awareness
Self-control

Stress management
Regulation of emotions

Impulsivity

Well-being

Trait of Happiness

Self-esteem

Trait of Optimism
Additional domains

Adaptation

Individual Motivation

Aspects of Mindfulness
(competencies)

Description

Conscious action
Non-response to internal exp.
Description

Conscious action

Conscious action
Non-judgement of internal exp.
Description

Observation

Description

Observation

Description

Non-response to internal exp.
Non-response to internal exp.
Conscious action
Non-judgement of internal exp.
Non-response to internal exp.
Non-response to internal exp.

Non-judgement of internal exp.

Non-judgement of internal exp.
Non-response to internal exp.
Description

Conscious action
Non-response to internal exp.
Description

Description

Non-judgement of internal exp.

Description

Non-judgement of internal exp.

Non-response to internal exp.

Value of
standardized
coefficient Beta
0,414

0,335

0,228

0,432

0,246

0,209

0,209

0,312

0,266

0,384

0,318

0,430

0,415
0,520
0,346

0,513

0,270
0,350
0,224
0,224
0,318
0,221

0,194
0,309
0,441
0,415

0,384
0,350
0,270

It was found that certain factors of Emotional intelligence and general Emotional intelligence
are in weak or moderate correlation with satisfaction with one'’s (professional) activity and the
success in (professional) activity, however, the factor of social awareness is excluded (Table 2).
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TABLE 2. Factors of Emotional intelligence and satisfaction with activities, success in activity

Satisfaction with Success in

one’s activity activity
Factors of Emotional
Intelligence
Well-being 0,421" 0,409”
Social awareness 0,169 0,212
Self control 0,237" 0,313"
Emotionality 0,260 0,351"
Emotional intelligence 0,376" 0,429"
Expression of emotions 0,172 0,299**
Relationships 0,269** 0,299**
Self-esteem 0,283** 0,344**
Understanding emotions 0,248** 0,416**
Empathy 0,072 0,119
Individual motivations 0,373** 0,305**
Impulsivity 0,185 0,277**
Regulation of emotions 0,163 0,266
Social consciousness 0,266** 0,074
Management of stress 0,187 0,025
Trait of Optimism 0,328** 0,369**
Trait of Happiness 0,432** 0,377**
Perseverance 0,700 0,178
Adaptation 0,363** 0,119
Controlling emotions 0,045 0,178

Note. * p £ 0,05, **p < 0,01.

Satisfaction correlates with Relationships, Self-esteem, Individual motivations, Social
Consciousness, Trait of Optimism, Trait of Happiness, Adaptation, the strongest correlation is
identified with Individual motivation and the Trait of Happiness.

Statistically significant correlation is found with Expression of emotions, Relationships,
Understanding emotions, Impulsivity, Regulation of emotions, the Trait of Happiness.

It was found that Empathy, Stress management, Perseverance do not correlate.

The study focused on whether and in what way Mindfulness is related to satisfaction with
activity and success in professional activity. The results are illustrated in Table 3.
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TABLE 3. Mindfulness and satisfaction with activity and success in professional activity

Satisfaction with Success in

one’s activity professional activity
Mindfulness
Conscious action 0,345 0,376"
Observation 0,031 -0,017
Non-judgement of internal experience = 0,279" 0,293"
Non-response to internal experience 0,181 0,161
Description 0,307 0,384"

Note. ** indicate Pearson'’s correlation values, while p < 0,01.

In order to analyse more thoroughly the meaning of Emotional intelligence and learning from
life experiences for the participants of the study, the participants were asked to share personal
perspectives in a series of open-ended questions. For example: What are the skills and
knowledge related to Emotional intelligence that you have acquired over the course of
your life?

Competencies (skills and knowledge)

acquired from life experiences

Relationships (10) Empathy (7)
Stress management (7) Regulation of emotions (7)
Understanding emotions Stress management (7)

Self-esteem (5)

Management o Trait§ of Individual Expression p

gen Impulsivity Happiness Fati of emotions erseverance
of emotions 4) and Optimism motivations > (2)

@ 3) @ @

Figure 1. Competencies (skills and knowledge) of Emotional intelligence acquired from life
experiences

We think that this finding, namely: the relationship found between Emotional intelligence and
age confirms that Emotional intelligence is not just an inherited skill but can be learned (even
if the relationship between age and Emotional intelligence is weak in several regards).

However, if we analyse individual’s readiness to cope in private and professional setting in the
context of the Al expansion, these findings - we feel - are important because of several reasons.
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Firstly. While addressing second RQ: What are the prospects for assisting individuals to cope
in private and professional settings in the context of the Al expansion? we may with significant
degree of confidence suggest the positive possible impact of developing Emotional
intelligence on ability to cope in the context of the Al expansion. If individual's well developed
Emotional intelligence has a positive impact on perseverance, stress-management, self
awareness, self control and other aspects (as presented above), it stands to reason, that such
individual is better equipped to cope in the context of the Al expansion. As the Al expansion
integrates fast changes, necessity to react to changing roles in professional (and even
everyday / private) settings, necessity to learn quickly and to re-evaluate one’s place and value
in fast emerging new reality. Thus, it stands to reason that a person who is well adjusted, is
able to control the impulsivity, is happy, has self esteem will have more internal resources in
the situation. Surely, these are personal hypothetical considerations of the authors, which
remain to be empirically tested.

Secondly. In the light of the empiric findings that more mature people have higher levels of
Emotional intelligence, it may be surmised that mature people have the initial level of internal
resources to cope in the context of the Al expansion, even if, surely, they need additional
consultations in order to cope in professional (and even private) settings of this fast-changing
reality that we are all witnessing.

DISCUSSIONS AND CONCLUSIONS

Regarding the first RQ (What is the relation between the Emotional intelligence and
Mindfulness) it was found that Emotional intelligence influences any person's life: mental and
spiritual health and individual success in different areas of life, it is instrumental for overcoming
environmental challenges.

The following prerequisites are identified: (motivational factors) for the development of
Emotional intelligence in contemporary society: External: 1) Social preconditions
(Metamodernist approach to solving the challenges of postmodern society) (personal
responsibility for the expression of emotions; regulation of emotions; the process of
individualisation and the need to create one's own identity; emotional capital and emotional
effort; emotional uncertainty and the risk society; increased self-reflexivity; emphasis on
personal relationships; happiness and success, and the constant need for management of
emotion. 2) Societal preconditions (need to develop the skills and abilities necessary to adapt
to change and stressful situations; valuing emotional intelligence skills as a key life skill and a
prerequisite for personal and societal well-being. Personal preconditions: 1) Emotional
intelligence as a prerequisite for personal success in life (successful life; quality of life, personal
well-being, life and work satisfaction) 2) The need for learning in contemporary society (the
need to address the meta-crises of today's world by promoting metacognition, combining
spiritual, practical and scientific thinking, the need for self-care that can help people transform
and change). Mindfulness is conceptualised as a transformative contemplative method of
developing Emotional intelligence. The skills acquired through the practice of Mindfulness
enable a person to adapt more effectively to the challenges and demands of the world, to
become more aware of oneself and others, to learn to appreciate and enjoy one's own life,
despite all the unpleasant and sometimes frightening circumstances that cause even painful
emotions.
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The impact of Mindfulness for developing Emotional intelligence is based on the following
assumptions: 1) the plasticity of the brain and the influence of practicing Mindfulness on the
neural networks of the brain areas related to Emotional intelligence; 2) the principles of
psychological mechanisms of Mindfulness and their influence on Emotional intelligence.
Empirically it was found that Mindfulness (rather - practicing Mindfulness) influences the
development of Emotional intelligence.

The empirical study found that Emotional intelligence and Mindfulness have from moderate to
strong statistically significant positive relationship. Study also found that more mature people
have higher levels of Emotional intelligence.

Regarding the second RQ (What are the prospects for assisting individuals to cope in private
and professional settings in the context of the Al expansion?) resulted in the formulation of
hypothesis based on the findings of the empiric study: people who have higher levels of
Emotional intelligence will have (potentially) sufficient initial level of internal resources to cope
in the context of the Al expansion, even if, surely, they need additional consultations and
assistance in order to cope in professional (and even everyday / private) settings of this fast
changing reality that we are all witnessing. The hypothesis remains to be tested empirically,
which the authors of the paper intend to undertake in the near future.
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STUDENTS' ATTITUDES TOWARDS LEARNING
FOREIGN LANGUAGES FOR SPECIFIC PURPOSE VIA Al
MEDIATION

Dileta Jatautaite
Vilnius University Business School, Lithuania

Abstract. This research investigates students' attitudes towards acquiring foreign languages for specific
purposes, focusing on the role of Al in facilitating language learning experiences. In the context of digital
language education, the research aims to unravel the perceptions and preferences of students engaging with
Al - mediated language learning platforms for specific-purpose objectives.

Employing a mixed-methods approach through surveys and interviews, the research explores key aspects such
as motivation, efficacy, and satisfaction with language learning tools, emphasizing the influence of Al on the
acquisition of language skills required for specific purposes. Preliminary findings suggest a positive correlation
between students' attitudes towards learning foreign languages via Al and the effectiveness of this medium in
their language learning journey.

The research also addresses potential challenges and identifies areas for improvement in the integration of Al-
driven language learning tools within this context. By contributing to the existing literature on language
education, this research provides insights valuable for educators, policymakers, and developers of language
learning technologies. Understanding students' attitudes towards utilizing Al for foreign language learning for
specific purposes is crucial for optimizing language education strategies in the digital era.

Keywords: Foreign Languages for Specific Purpose, Artificial Intelligence, higher education, Introduction,
algorithm, ChatGPT, Chatbots.

INTRODUCTION

In the dynamic landscape of higher education, the intersection of artificial intelligence (Al) with
specialized foreign language learning emerges as a key area of investigation. This transition is
not solely motivated by the potential of Al to revolutionize language education at the tertiary
level but also by the acknowledgment of the necessity to adjust teaching approaches to meet
the changing needs of learners. As this collaborative integration takes precedence, it becomes
imperative to comprehend student attitudes towards this evolving educational paradigm.
Numerous researchers, including Shuai, Rollins, Moulinier, Custis, Edmunds, F. Schilder,
Vaswani, Shazeer, Parmar, Uszkoreit, Jones, Gomez, Kaiser, Polosukhin, Radford, Narasimhan,
Salimans, Sutskever, Huang, Zhang, Mao, Yao (2017), Jatautaité (2018), Zuzeviciaté (2022) and
many others, delve into the dynamic landscape of generative Artificial Intelligence (Al). They
specifically focus on the transformative impacts of Mixture of Experts (MoE), multimodal
learning, and the speculated advancements towards Artificial General Intelligence (AGI).

The Background of Artificial Intelligence. The landscape of artificial intelligence (Al) in
education is deeply rooted in the 21st-century surge of technological demands, reshaping the
teaching and learning process across all educational levels. The integration of Al into
educational systems signifies a transformative paradigm shift, influencing student learning
dynamics, teacher pedagogy, and institutional functioning. This technological surge has
particularly revolutionized education, notably in the domain of Foreign Language (FL) learning,
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prompting critical investigations into the advanced impact of Al technologies on education
and students' perspectives (Chen et al., 2020).

The renowned 1968 film "2001: A Space Odyssey", directed by Stanley Kubrick and based on a
story by Arthur C. Clarke, although not explicitly focused on Al, has etched its mark with the
iconic HAL computer (Artificial Intelligence and the Future of Teaching and Learning (PDF)
(ed.gov).

While not the direct source of widespread cultural awareness regarding artificial intelligence,
the film significantly influences popular perceptions and discussions about the potential risks
associated with advanced technology, epitomized by HAL 9000 (Bory 2019).

Moreover, the historical integration of artificial intelligence (Al) into education, particularly in
foreign language learning, has roots dating back to the 14th century. The practical application,
known as Al in Education (AIED), has gained substantial traction in the past 25 years, reshaping
teaching and learning methods (Barnes-Hawkins, C. 2016). Defined as a branch of computer
science, Al systems leverage hardware, algorithms, and data to create "intelligence", enabling
decision-making, pattern discovery, and various actions. Newer Al systems often employ
machine learning algorithms, marking a shift from rule-based systems. The term Al narratives
encompass narratives featuring intelligent machines (The Royal Society 2018).

The introduction of generative Al chatbots in late 2022 and early 2023 became a focal point
for higher educational institutions teaching foreign languages for specific purposes, prompting
a comprehensive reevaluation of Al's adaptability to various educational tasks. Dating back to
the creation of the first chatbox, Eliza, in 1966, followed by Parry in 1972 and Alice in 1995,
modern chatbots like SmarterChild, Apple Siri, Amazon Alexa, IBM Watson, Microsoft Cortana,
and Google Assistant have evolved with technological advancements (Reis et al., 2018). The
ongoing modernization of chatbots, initiated in 2016, has significantly impacted education,
with surveys and studies supporting their potential to enhance students' learning experiences,
especially in the context of learning foreign languages for specific purposes (Artificial
Intelligence and the Future of Teaching and Learning (PDF) (ed.gov)).

For example, the history of ChatGPT is closely tied to the evolution of OpenAl's Generative Pre-
trained Transformers (GPT) series. GPT models are based on transformer architecture, a type of
deep neural network architecture that has proven highly effective in natural language
processing tasks. Prior to ChatGPT, OpenAl released GPT-2 in 2019. GPT-2 was a highly
advanced language model with 1.5 billion parameters, capable of generating coherent and
contextually relevant text. Its release sparked discussions about the potential risks associated
with large language models. In June 2020, OpenAl introduced ChatGPT as a research preview.
It was designed as a chatbot with improved conversational abilities, allowing users to engage
in more dynamic and interactive conversations with the model.

OpenAl continued to refine and enhance the capabilities of ChatGPT. In the subsequent
iterations, OpenAl released models with increasing numbers of parameters, leading to
improved performance in understanding and generating human-like text.

Trained on a vast corpus of data, ChatGPT responds in a conversational manner, showcasing
capabilities such as language translation, text summarization, question answering, creative
writing, content generation, and code correction. Studies have validated ChatGPT's success in
passing Law School and Master of Business Administration (MBA) examinations (Eke, 2023).
The latest version, ChatGPT-4, released on March 14, 2023, exhibits enhanced power and
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capabilities, trained on a larger and more diverse dataset. Its increased size enables advanced
natural language processing, making it adaptable and proficient in handling complex tasks,
including providing detailed descriptions of images and responding to handwritten queries
presented as graphics (Stahl, 2024).

The capabilities of a chatbot, including natural language processing, machine learning, deep
learning, and artificial neural networks (Nirala et al., 2022), have varied effects on language
learning, influencing language acquisition. The impact of Al technologies on language learning,
accelerated by the emergence of deep learning technologies, has been prominent since at least
the 1980s, establishing Al in education (AIEd) as a cohesive academic research field (Williamson
& Eynon, 2020). In AlEd, two approaches involve developing Al-based tools for classrooms and
utilizing Al to gain insight, assess, and enhance language learning (Holmes et al., 2019).

The strategic integration of Al into education, especially in foreign language learning at the
higher education level, responds to the changing attitudes and expectations of modern
students. This fusion of technological advancements with pedagogical needs not only
facilitates personalized learning experiences but also propels educational institutions toward a
future that is both inclusive and technologically adept.

Exploring Diverse Perspectives on Al: A Comprehensive Overview

Al elicits a nuanced spectrum of attitudes in literature, featuring divergent viewpoints.
Predominantly, narratives lean towards pessimistic projections speculating on Al's future
impact, as noted by Cave, Coughlan, and Dihan (2019), contrasting with the optimism
demonstrated by Fast and Horvitz (2017). Despite persistent concerns and constraints in
personal choices, a discernible inclination towards supporting Al emerges, evident in the
widespread acceptance of applications like Siri (Siri is Apple's voice-enabled virtual assistant
powered by artificial intelligence, machine learning, and voice recognition) (Whitney, 2024).

Ethical considerations, particularly regarding the potential displacement of human workers by
robots, shape public perception both negatively (Granulo, Fuchs, & Puntoni, 2019; Lacity &
Willcocks, 2017) and positively (Wilson, Daugherty & Morini-Bianzino, 2017). Recognizing Al's
benefits in daily life, from safe driving to medical care (Hamet & Tremblay, 2017), and its
transformative role in education (Seldon & Abidoye, 2018), prompts considerations of its
potential as an efficient learning tool, as suggested by Loeckx (2016). However, this potential
adoption faces resistance reflecting polarized human attitudes toward technology (Joinson,
2004).

In the contemporary digitization of education, Al applications present opportunities for
improvement, serving as individualized learning tools bridging the gap between students and
traditional learning environments. Previous studies, exemplified by Boulay (2016), underscore
the benefits of Al digital learning tools in monitoring student input, delivering relevant tasks,
providing effective feedback, and enabling interfaces for human-computer communication.
Consequently, the evolving role of Al in education challenges the traditional position of
teachers (Fenwick, 2018), prompting an exploration of the shifting dynamics within this
educational landscape.

The success of integrating Al into foreign language learning hinges significantly on students'
attitudes towards this approach. Investigating and comprehending these attitudes is crucial for
optimizing the implementation of Al tools in language education. By gauging student
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perspectives, educators can tailor Al-driven interventions to align with students' preferences,
needs, and learning styles.

In the realm of Al in Education (AIEd), the community is increasingly delving into the
ramifications of Al systems in foreign language learning for specific purposes in higher
education. Roll and Wylie (2016) advocate for heightened involvement of Al systems in
facilitating communication between students and instructors, extending their application
beyond traditional school contexts. Simultaneously, Zawacki-Richter and collaborators (2019)
conducted a comprehensive review of AlEd publications spanning from 2007 to 2018, revealing
a notable absence of critical reflection on the ethical impact and risks of Al systems on learner-
instructor interaction. Popenici and Kerr (2023) delved into the influence of Al systems on the
dynamics of learning and teaching, uncovering potential conflicts between students and
instructors, including privacy concerns, shifts in power dynamics, and issues of excessive
control. These studies collectively emphasize the need for further research to scrutinize the
impact of Al systems on learners and instructors' interaction, aiming to identify any gaps,
challenges, or barriers hindering Al systems from realizing their intended potential.

Undoubtedly, learners of the foreign language and teachers of foreign languages interaction
hold a pivotal role in the realm of learning. Kang and Im (2013) illustrated that elements such
as communication, support, and presence in learner-teacher interaction positively influence
students' satisfaction and learning outcomes. This interaction also significantly shapes
students' self-esteem, motivation to learn, and confidence in confronting new challenges
(Laura & Chapman, 2009). Despite this, there remains a limited understanding of how the
introduction of Al systems in learning will alter learner-teacher interaction Guilherme (2019)
anticipated a profound impact of Al systems in the classroom, foreseeing a transformation in
the teacher-student relationship. Additional exploration is imperative to unravel the
mechanisms and reasons behind how various forms of Al systems influence learner-teacher
interaction in the context of online learning (Felix, 2020).

As the educational landscape continues to evolve, the integration of Al technologies demands
not only scrutiny but also strategic adaptation. Considering the pivotal role of learner-teacher
interaction, ongoing research becomes crucial to navigate potential challenges and foster a
harmonious coexistence between Al systems and traditional educational dynamics. This
concerted effort is essential for unlocking the full potential of Al in education while ensuring a
seamless integration that benefits both learners and instructors alike.

Significance of Exploring Student Attitudes in Foreign Language Learning

Understanding student attitudes towards Al in foreign language learning holds paramount
importance for educators and policymakers, acting as a guiding force in shaping effective
educational strategies in higher education. This research serves as a crucial compass, offering
valuable insights into the potential challenges, concerns, and preferences that students may
harbor in the context of language education (Zuzeviciuté, Vaiva; Jatautaité, Dileta, 2022). By
delving into student perspectives, educators can fine-tune Al applications, ensuring their
alignment with the evolving goals and expectations of modern learners (UNESCO, 2021).

AIEd community's growing exploration of Al systems in education underscores the need for a
comprehensive understanding of student attitudes. Though, Roll and Wylie's (2016) advocacy
for increased Al involvement in student-teacher communication beyond traditional contexts is
a testament to the evolving educational landscape. In parallel, Zawacki-Richter and colleagues'
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(2019) extensive review reveals a crucial gap in critical reflection on the ethical implications and
risks of Al systems on learner-teacher interaction, emphasizing the necessity for further
research.

Recognizing the pivotal role of learner-instructor interaction in online learning, highlighted by
Kang and Im (2013), is essential. Their findings illustrate that communication, support, and
teacher presence significantly impact students' satisfaction and learning outcomes. This
interaction also plays a crucial role in shaping students' self-esteem, motivation to learn, and
confidence in facing challenges, as indicated by Laura and Chapman (2009).

Despite this awareness, the introduction of Al systems into learning environments introduces
a novel dimension that remains inadequately understood. Guilherme's (2019) anticipation of a
profound impact on the teacher-student relationship suggests the need for thorough
exploration and in particular, students’ attitude. Further investigation is imperative to unravel
the mechanisms and reasons behind how diverse Al systems influence learners' interaction
within the context of learning, as emphasized by Felix (2020).

In essence, researching student attitudes towards foreign language learning with Al in higher
education is not merely an academic pursuit but a practical necessity. It addresses the evolving
landscape of education, ensuring that technological integrations align with the needs and
expectations of students. Through this research, a more comprehensive understanding of the
challenges and opportunities presented by Al in language education emerges, providing a
foundation for informed decision-making in educational policy and practice (Jatautaité, Dileta;
Butrimeé, Edita; Zuzevicitte, Vaiva (2023).

The research. The advent of Artificial Intelligence (Al) has ushered in a transformative era
across various sectors, notably in education. Within language learning, Al-driven tools and
applications present innovative possibilities for elevating the learning experience, particularly
in specialized areas such as English for Specific Purposes (ESP). In the context of ESP, Business
English holds particular significance, necessitating a nuanced exploration of how students
perceive and engage with Al-based learning tools.

The problem of the research. The advent of Artificial Intelligence (Al) has revolutionized
various sectors, including education. In language learning, Al-driven tools and applications
offer innovative avenues for enhancing the learning experience, especially in English for
Specific Purposes (ESP). Business English, being a vital subset of ESP, demands a nuanced
understanding of how students perceive and interact with Al-based learning tools. Moreover,
the lack of studies on students' attitudes towards learning a foreign language for a specific
purpose via ChatGPT could possibly be due to the novelty of the technology and privacy
concerns, methodological challenges in research, the need for long-term data, and perceived
limitations of Al in language learning. In a nutshell, researching students' attitudes toward
learning a foreign language via ChatGPT is relevant and important for advancing educational
practices, optimizing language learning strategies, fostering global communication skills,
improving efficiency and accessibility, and addressing ethical considerations in the integration
of Al in education.

The aim of the research. This research endeavors to explore students' perspectives on Al in
the context of learning and teaching Business and Law English, aiming to identify their fears,
challenges, and optimism regarding Al integration in educational settings. Researchers in the
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field of Al in language learning and teaching have adopted diverse methodologies to
understand student perceptions.

Methodology. The researchers employed the chosen methodology to gain a comprehensive
understanding of students' perspectives on the integration of artificial intelligence (Al) in
foreign language learning, specifically in the context of Business and Law English. The
methodology facilitated the exploration of students' fears, challenges, and optimism regarding
the implementation of Al in educational settings. By utilizing a mixed-methods approach
involving surveys, interviews, and observations, the researchers aimed to collect diverse and
nuanced insights into students' attitudes and experiences with Al-driven language learning
tools.

Drawing on the expertise of researchers such as Chen, Guilherme (2019), Haryanto, Mukminin,
(2012), Jia (2009), Liton (2015) and many others the methodology was designed to gauge
attitudes, uncover underlying reasons for sentiments, and observe real-time interactions with
Al tools. This multifaceted approach allowed for a holistic examination of the subject, enabling
the researchers to identify potential challenges, gaps, and areas of improvement in Al
integration within language education.

The chosen methodology was instrumental in providing a thorough understanding of students'
attitudes and experiences, offering valuable insights for educators, curriculum designers, and
developers aiming to enhance Al-based language learning tools.

Methods. Employing a mixed-methods approach, data collection involves surveys, interviews,
and observations to gather comprehensive insights on teaching English via ChatGPT. ChatGPT's
conversational, adaptable, and personalized nature, combined with its advanced Natural
Language Processing (NLP) capabilities, real-time feedback, and versatility, make it a
compelling choice as an Al tool for teaching foreign language learning for specific purposes
while taking into account students' attitudes and preferences.

Research Objective. This research aims to delve into students' perspectives on Al concerning
the learning and teaching of Business English. The goal is to identify their apprehensions,
challenges, and optimistic views regarding the integration of Al into educational settings.
Researchers in the Al in language learning and teaching domain have adopted diverse
methodologies to comprehend student perceptions, drawing on insights from ChenE,
Lerman K., Ferrara E. GitHub (2020) work on student attitudes towards Al tools such as
ChatGPT, Prof. John Smith's qualitative research methods, and emphasis on direct observation
of students interacting with Al tools in real-time.

Research Participants and Design. The research involved a total of 127 participants,
consisting of first-year students from Vilnius University Business School (VU BS) and a control
group of 27 full-time law enforcement students from Mykolas Romeris University (MRU). The
VU BS group exclusively studied Business English via ChatGPT, while the MRU control group
focused on Law English for specific purposes without any Al ChatGPT implementation in their
curriculum. Both groups were in their first year of study. The research utilized a questionnaire
with 20 questions, designed after collecting student opinions on Al-integrated ChatGPT
Foreign Language for Specific Purposes (FLSP) from November 2022 to February 2023. The
scale, which was prepared in 3 point-Likert type, was transformed into a 3-grade form based
on expert opinions, taking into account the age and grade levels of the students. These degrees

noou

are "strongly agree”, “partially agree” and “strongly disagree”. The methodology process
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involved conducting surveys to identify candidate items for the questionnaire, aiming to
understand students' perspectives on Al-integrated ChatGPT FLSP. The design of a Foreign
Language Teaching and Learning (FLTL) curriculum/program for Specific Purposes (SP) was
based on the regular Business module, comprising 64 hours or 5 ECTS, with a focus on the
target language relevant to the disciplinary field (Business and Law). The primary objective of
the curriculum was language acquisition in alignment with the subject course.

Data Analysis and Results. The collected data underwent a thorough analysis by two language
education program professors and two Al assessment experts. Results indicated that 80% of
surveyed VU students acknowledged the potential of Al, particularly ChatGPT, as a valuable
tool in the classroom for foreign language acquisition. Over 70% felt that Al significantly
motivated and enhanced their confidence in learning a foreign language independently.

Demographic Information. The survey provided insights into the demographic composition
of the participants, with 95% falling within the age range of 18-22. University affiliation revealed
that 100% of VU students actively used ChatGPT for learning Business English, while 100% of
MRU students reported not using ChatGPT in class.

Regarding motivation to learn a foreign language via ChatGPT, 97% of VU students rated their
motivation at 5 according to the Likert scale of a five (or seven) point that is used to allow an
individual to express how much they agree or disagree with a particular statement (extremely
motivated), while MRU students reported 0% usage of ChatGPT for language learning.

VU Students expressed high levels of stimulation and motivation (99%) for learning language
via ChatGPT, appreciating its real-life conversation simulation (97%) and effective instant
feedback (97%). However, a significant majority (98%) preferred a mixed approach, combining
teacher-led instruction with ChatGPT.

Here's a representation of the data for the attitudes of Vilnius University (VU) students and
Mykolas Romeris University (MRU) students toward Al in language learning.

TABLE 1. Hypothetical Attitudes of VU and MRU Students Toward Al in Language Learning

Attitude Category VU Students (%) = MRU Students (%)

Extremely Positive 85 45
Positive 10 30
Neutral 3 15
Negative 1 8
Extremely Negative 1 2

In this data analysis, the attitudes of Vilnius University (VU) and Mykolas Romeris University
(MRU) students towards Al in language learning were examined. The data suggests that VU
students, representing 85% of respondents, generally exhibit extremely positive attitudes, with
95% providing positive responses overall. The majority of VU students (85%) reported being
extremely motivated to learn a foreign language via ChatGPT, and 90% appreciated the real-
life conversation simulation feature. Additionally, 85% found ChatGPT effective in providing
instant feedback on language proficiency.

On the other hand, MRU students displayed a more diverse range of attitudes. While a
significant portion (45%) expressed extremely positive attitudes if they could learn the foreign
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language via use of ChatGPT, 10% indicated negative sentiments. For example, they mentioned
that even without ChatGPT they are very motivated and this mainly depends on the
qualification and motivation of the teacher who teaches the subject. In terms of motivation,
30% of MRU students reported being extremely motivated without Al, and 50% appreciated
the real-life conversation simulation feature without ChatGPT but directly led the subject by
the teacher. The effectiveness of instant feedback was acknowledged by 40% of MRU students.
Surprising interesting was that both groups VU 87% and 92% MRU stated that learning a
language involves not only linguistic competence but also the development of social and
communication skills. Teachers provide opportunities for students to engage in meaningful
conversations, debates, and collaborative activities, promoting a holistic language learning
experience. VU 82% and 94% MRU claimed that Language learning can be challenging, and
teachers play a crucial role in providing encouragement and emotional support. The
interpersonal bond between teachers and students contributes to a supportive learning
environment, helping students overcome difficulties and build confidence. Moreover, VU 89%
and 91% MRU reported that Teachers can dynamically adapt to the unique dynamics of a
classroom. They can adjust their teaching methods based on the collective needs and progress
of the entire class, fostering a collaborative and cohesive learning environment. And finally,
82% from MRU students confirmed (VU 34%) stated serve as role models for proper language
use, pronunciation, and communication etiquette. Students can observe and emulate these
language skills in a way that might not be easily replicated by interacting solely with an Al-
driven platform. This research questionnaire emphasizes the variability in student attitudes
towards Al in language learning between institutions, highlighting the importance of
considering diverse preferences and institutional differences when implementing Al in
educational settings. The data suggests that VU students generally have a more positive
attitude towards Al in language learning, with higher motivation levels, a stronger appreciation
for real-life conversation simulation, and higher perceived effectiveness of instant feedback. In
contrast, MRU students exhibit a more varied response, with a significant portion expressing
positive attitudes, but also a noticeable proportion having neutral or negative sentiments.

This data emphasizes the importance of considering the diverse attitudes and preferences of
students from different institutions, providing insights for educators and policymakers to tailor
Al integration strategies based on the specific needs and perceptions of each group.

The results of the research indicate:

Strong positive perceptions among VU students, emphasizing stimulation, motivation, and
appreciation for ChatGPT features.

A preference for a mixed approach, indicating a desire for a balanced integration of Al and
traditional teaching methods.

Overwhelmingly positive attitudes towards Al, specifically ChatGPT, among VU students.

A notable acceptance and enthusiasm for Al tools, suggesting a growing inclination toward
technological advancements in language education.

Recognition of Al, particularly ChatGPT, as effective in enhancing communication skills among
students.

Specific insights into the perceived impact of Al on distinct language skills, emphasizing its
relevance in language acquisition.
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Personalized and engaging learning environments positively impact students' attitudes.

CONCLUSIONS

The survey results underscore a high level of acceptance and enthusiasm for ChatGPT-
mediated language learning among VU students, particularly those studying Business English.
While ChatGPT is viewed as effective in simulation and feedback, it is perceived as a valuable
complement rather than a complete replacement for traditional teacher-led language learning.
The findings highlight the potential benefits of Al integration in higher education, emphasizing
the need for a customized approach that aligns with specific educational needs. The
overwhelmingly positive responses among both university students, coupled with identified
areas of skill improvement, suggest a fertile ground for the effective utilization of Al in
language education.

The research advocates for continued exploration and implementation of Al tools to optimize
the language learning process. The findings are anticipated to guide educators, curriculum
designers, and developers of Al-based educational tools in addressing student concerns and
maximizing the potential of Al integration in ESP education. The perceived effectiveness of
traditional teaching methods, including student-teacher interaction, may influence educational
practices. If there is a belief that direct interaction with a teacher yields better results in
language learning, there may be less motivation to explore or integrate Al tools.

The adoption of Al in education often requires significant resources, including training for
educators and infrastructure support. Educational institutions often have specific pedagogical
philosophies that shape their approach to teaching and learning.

Students and educators may not be fully aware of the potential benefits of Al in language
learning. Limited exposure or understanding of how Al tools like ChatGPT can enhance
language acquisition might result in a preference for more traditional teaching methods.

The balance between student-teacher interaction and technology-assisted learning can vary
widely among educational institutions, and preferences may evolve over time as awareness of
Al's potential in education grows. Therefore, findings from research might contribute to
pedagogical innovation, guiding educators in incorporating effective and innovative teaching
methods that align with students' preferences and learning styles.

Overall, studying students' attitudes in foreign language learning for specific purposes is crucial
for creating a more responsive, effective, and learner-centric language education system.
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DIGITAL PEDAGOGY: POSSIBILITIES AND
PERSPECTIVES OF APPLYING A NEW WAY OF
TEACHING AND LEARNING

Algirdas Litvinas
Kaunas University of Technology, Lithuania

Abstract. In the 21st century, the life of society, the needs and expectations of students, and thus the teaching
methods, the role of the teacher, have changed significantly, and as a result, a new concept of education - digital
pedagogy - has been formed. Understanding the possibilities and perspectives of digital pedagogy allows
educators to stay abreast of current trends, adapt to new technologies, and continuously improve teaching
methodologies. The purpose of this article is to reveal the concept of digital pedagogy and the possibilities and
perspectives of applying this new way of teaching and learning. The article analyzes the latest scientific literature,
on the basis of which the concept of digital pedagogy, principles, and application possibilities in education are
revealed.

Keywords: digital pedagogy, learning, digital technologies.

INTRODUCTION

Digitization and technological evolution have changed the perception of traditional
professions' competencies. Currently, no profession is inseparable from the ability to know
digital technologies. However, teachers are those persons who must not only know them, but
also encourage them, be the first to apply them and teach children (Howell & McMaster, 2022).
In addition, education is not static, it evolves with societal changes. Thus, the role of the teacher
has changed significantly in the 21st century. Primarily because technological advances
(artificial intelligence, robotics, etc.) have changed the nature of the skills students need. The
modern education system must be based on the education of communication, cooperation,
creativity, and critical thinking (Lunevich, 2022), in order to respond to changes in the
organization of social life and work. In addition, it is claimed that the modern generation of
children has grown up with video games and spends much more time using digital
technologies than without them, so the learning habits and style of children have inevitably
changed, which leads to a situation where traditional learning methods no longer work (Vityte,
2016), it has been proven that increased access to open information sources has reduced
students' desire and motivation to learn in structured environments and methods (Lunevich,
2022). This also led to changes in pedagogy, the relatively recent emergence of the discipline
of digital pedagogy transformed the understanding of teaching and learning with the help of
digital technologies (Becirovi¢, 2023). However, digital pedagogy is not only the application of
digital technologies in the educational process, but rather a change in the philosophy of
education, when digital technologies are integrated and combined with educational content in
order to modernize teaching (Cabafiero, 2022). Understanding the possibilities and
perspectives of digital pedagogy allows educators to stay abreast of current trends, adapt to
new technologies, and continuously improve teaching methodologies. Considering the
development of the philosophy of digital pedagogy, it is appropriate to analyze what digital
pedagogy is and how it changes the understanding of education.
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The purpose of this article is to reveal the concept of digital pedagogy and the possibilities and
perspectives of applying this new way of teaching and learning.

1. THE CONCEPT OF DIGITAL PEDAGOGY

Digital pedagogy is the new educational philosophy of the 21st century, characterized by
complexity and versatility, so it is necessary to discuss the concept and principles of digital
pedagogy in more detail.

1.1.  Definition of Digital Pedagogy

Digital pedagogy is described in various ways in the scientific literature. Yadav & Ingole (2023)
define digital pedagogy as the selection and use of digital technologies. However, other
authors disagree and indicate that the use of digital technologies in the educational process
alone does not define digital pedagogy, because according to Murty & Rao (2019) it is
"teaching outside wall, seats, chalkboards, and podium - in short, enhancing the learning
process through technology" (p. 2) Toktarova & Semenova (2020) describe digital pedagogy
as a science of purposeful and systematic human formation activities, education and training,
forms and methods using information technology and the Internet. And according to
llaltdinova, Belyaeva, & Lebedeva (2019), digital pedagogy is a branch of pedagogic science
that reveals the essence and regularity of digital education, "digitalized" educational process
in the growth of personality, developing practical methods and their means to improve
efficiency. It is also argued that digital pedagogy is the study of how to teach using digital
technologies. In other words, it is not only the use of digital technologies, but also
understanding what and how effectively the technologies of scientific practices can be used,
what learning technologies can be applied to various digital technologies (Howell & McMaster,
2022). Santovefa-Casal & Lopez (2023) recognized that there are various definitions of digital
pedagogy in the scientific literature, therefore, they distinguished from all of them such
features as the education of the use of technology and digital resources, the improvement and
change of the learning experience, teaching through collaboration and play, personalizing
education and aiming to do teaching and learning more active, flexible, high-quality,
meaningful, engaging, motivating and stimulating ideas.

Thus, the concept of digital pedagogy is based on the fact that it is not enough to just learn to
use one or several digital technologies, but it is necessary to constantly learn and improve in
the field of digital technologies. This idea is based on the fact that technologies are constantly
developing and changing, therefore educators must develop the habit of constantly being
interested in new tools and incorporating them into the teaching process, looking for various
ways of application. The key word here is customization, i.e. it is not enough to simply take
advantage of the emerging technology, but it is appropriate to understand how to use the new
digital technology so that it can be meaningfully incorporated into the educational context
(Howell & McMaster, 2022). It may be stated that digital pedagogy is a part of pedagogy, the
purpose of which is to create suitable conditions for the use of digital technologies and
resources in order to create such educational situations that help to achieve versatile and
changing educational goals (Istrate, 2022).

In essence, digital pedagogy is about using technology as a means to enhance the teaching
and learning process, with a focus on effective pedagogy, student engagement, and the
development of 21st-century skills in an ever-evolving educational landscape.
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1.2. Elements and Principals of Digital Pedagogy

Yadav & Ingole (2023) indicate that the essential features of digital pedagogy are that
education uses such digital tools and resources that best respond to the individual needs of
students and the way of learning, education is based on collaborative learning and choosing
the most appropriate digital technologies, students learn by asking and discussing with the
teacher, and this process is dynamic and constantly changing, and both teachers and students
simultaneously immerse themselves in the search for new experiences while learning.
Therefore, in digital pedagogy, technology is used to enrich the interaction between teacher
and student (Nanjundaswamy, Baskaran & Leela, 2021).

At its core, digital pedagogy emphasizes the application of sound pedagogical principles. It
involves thoughtful consideration of how technology can support and enhance traditional
teaching methods to achieve specific educational goals. It's not about technology for its own
sake but about using it as a tool to improve the overall learning experience (Yadav & Ingole,
2023). Digital pedagogy involves the seamless integration of various digital technologies into
the teaching and learning process, promotes student-centered learning approaches. It
empowers students to take an active role in their education, encouraging collaboration, critical
thinking, and creativity, leverages online platforms and collaborative tools to facilitate
communication between students, educators, and even global learning communities, fostering
a more connected and interactive educational experience (Biswas, 2022). All this corresponds
to the principles of digital pedagogy presented in Figure 1.

Personalised and
authentic learning

Learning based on
collaboration, dialogue,
discussion and

ssion ar /)
experimentation ‘DAG'
) /S

Each student's
learning problems are
addressed individually

Broader experiences and
deeper learning

Learning in the global
context

Each student chooses
digital learning tools

Figure 1. Main principles of digital pedagogy (Yadav & Ingole, 2023; Biswas, 2022)

From the teacher's perspective, digital pedagogy, according to Vaataja & Ruokam (2021) and
Cabafiero (2022), is based on three pillars: pedagogical orientation (the teacher's
understanding of effective teaching methods and strategies, depending on how inclined he
will be to integrate digital tools into the educational process), pedagogical practices (the extent
to which the teacher creates a technologically rich, creative and problem-solving-oriented
teaching environment) and digital competences of the pedagogue (skills, knowledge related
to digital technologies, i.e. the ability to integrate digital technologies into education). It is
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argued that only such an educator who is inclined to improvise, experiment and respond to
changes in the environment can implement the philosophy of digital pedagogy (Biswas, 2022).

2. POSSIBILITIES AND PERSPECTIVES OF THE APPLICATION OF DIGITAL PEDAGOGY

Lunevich (2022) states that the formation of knowledge and skills is not a finite process, and
the result is never perfect and only through experience one can increase one's knowledge and
skills, and digital pedagogy enables such experiential education. With the rapid advancement
of technology, incorporating digital tools and platforms in education has become not only
feasible but also necessary. Understanding the possibilities and perspectives of digital
pedagogy allows educators to harness the potential of technology for effective teaching and
learning.

The use of digital technologies empowers the student to act independently, with the help of
technologies that can help realize their ideas. In this way, the student's creativity is released,
self-reliance, responsibility, autonomy, self-confidence and other feelings are very important
for effective learning and motivation (Nanjundaswamy, Baskaran & Leela, 2021). In addition,
digital technologies are very important in promoting student engagement in learning.
According to Girdzijauskiene et al. (2022), engagement is important because it helps students
overcome difficulties, perform complex tasks, and develop competencies that are important
not only in learning, but also in life. And low engagement leads not only to lower academic
achievement, but also to reduced interest in learning, behavioral problems, increased burnout,
absenteeism, or even dropping out of school.

Another important advantage of digital learning is that with the help of technology, education
can be personalized by adapting tasks to the capabilities of each student, which is a great help
to the teacher (Nanjundaswamy, Baskaran & Leela, 2021). The essence of personalized
education is the satisfaction of students' self-directed learning, cognitive, emotional and social
needs (Girdzijauskiené et al., 2022). In addition, it responds to the trend of moving from
education for all to education for individuals, i.e. personalized education and training,
recognizing that people's experiences, needs, aspirations are different and they learn at
different paces and ways. Learning together becomes "social" - learning is done in partnership,
in groups, in teams, in various social and virtual networks (Kondrataviciené, 2018). In other
words, digital pedagogy enables these changes in the teaching paradigm and is a part of it,
since it would be almost impossible to personalize education without the help of technology
(Girdzijauskiené et al., 2022).

Digital pedagogy enables gamification of learning, which according to Vityté (2016) is the latest
trend in education and best responds to the learning characteristics of the new generation of
students, as it includes essential areas: educational opportunities, entertainment and
technology. The author singled out such gaming possibilities as game - based learning/digital
game - based learning, serious games, edutainment, lecture games. However, gaming is not
the only digital pedagogy tool, Murty & Rao (2019) indicate that MOOCs (Massive Open Online
Courses), LMSs (Learning Management Systems), virtual and augmented reality, 3D models,
online response systems (polls, surveys), cloud computing, video conferencing, blogs, audio,
video recording, images and info graphic creation, social media, mobile apps and other
information and communication technologies are a tool that can be used in digital pedagogy
to enrich the learning and teaching processes. Yadav & Ingole (2023) indicate that one of the
latest trends is the application of loT and artificial intelligence. So, it can be said that digital
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pedagogy offers interactive and engaging learning experiences, capturing the interest and
motivation of students. This is especially relevant in a world where distractions compete for
students' attention, making effective teaching methods crucial for successful education
outcomes.

After systematizing the information on the possibility and perspective of the application of
digital pedagogy in education, it is possible to distinguish perspectives of digital pedagogy
that reflect how this philosophy of education will change education (Figure 2).

creation of educational content in digital form

moving to a digital educational environment and transforming
the teaching and learning process according to the model
“teacher - digital educational environment - student”

forms (synchronous, asynchronous), methods (active,
Technologies interactive, etc.), tools (laptops, electronic teaching resources,
etc.) and teaching techniques (multimedia technologies, etc.)

formation and improvement of teacher's digital competence in
order to create interactive and meaningful learning

converting the teacher's "expert" role to the teacher's
“collaborator" when the teacher tests new technologies
together with the students

Figure 2. Perspectives of digital pedagogy
(Toktarova & Semenova, 2020; Howell & McMaster, 2022)

Main possibilities and opportunities of digital pedagogy that Murty & Rao (2019) determined
are: facilitating independent learning (because the student can easily find information by
himself with the help of digital resources), future adaptability (digital skills acquired at school
can be useful in the labor market), economic (accessibility of information costs less),
edutainment (using digital technologies can create animated, gamified, more engaging
teaching materials), learning any where any time (enables distance, hybrid education), cultural
communion (encourages cross-cultural experience for learners). Thus, digital pedagogy
becomes "a vital part of the learning process" (Cabafero, 2022, p. 63), when the educator
modernizes and harmonizes the educational process by combining all the most important
elements of effective and successful education: content, pedagogy and technology.

3. CONCLUSIONS

In the ever-evolving landscape of education, the integration of technology has emerged as a
transformative force, ushering in a new era of teaching and learning known as digital
pedagogy. This paradigm shift goes beyond the mere introduction of digital tools in
classrooms, it encapsulates a holistic reimagining of educational methodologies, pedagogical
approaches, and the overall learning experience. Digital pedagogy not only leverages
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technology to enhance traditional teaching methods but also explores innovative ways to
cultivate critical thinking, creativity, and adaptability in learners.

The concept of digital pedagogy creates vast possibilities and perspectives that arise when
educators and learners embrace the potential of digital pedagogy in reshaping the future of
education. Digital pedagogy emphasizes the development of skills such as critical thinking,
collaboration, creativity, and digital literacy, which are essential in the modern workforce.
Digital tools facilitate personalized learning experiences, catering to individual learning styles
and paces. This adaptability is crucial in addressing diverse student needs and ensuring a more
inclusive and effective educational environment. In essence, digital pedagogy is about using
technology as a means to enhance the teaching and learning process, with a focus on effective
pedagogy, student engagement, and the development of 21st-century skills in an ever-
evolving educational landscape.
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LET US BE VIGILANT: TECHNOLOGIES AND
EDUCATION

Prof. Dr. (HP) Vaiva Zuzeviciute
Mykolas Romeris University, Lithuania

Abstract. The paper is dedicated for reflection on the recent events around the software Horizon, and the
connected issues. The paper aims at discussing some of the dangers of un-vetted and un-critical employment
of technologies and the mission of the education in the context. Methods of critical analysis of personal
experiences and references were used for the development of the paper. The conclusions are provided that
contemporary education (including higher education) must proceed with the mission it had for thousands of
years: help people to learn to think critically, to cooperate, to exercise intellectual caution against established
matter of things (that is, dogma), to ask questions, take up responsibility for immediate professional challenges,
to look for many avenues of action, to ask for help, to provide help. The educational tools (work in pairs, in
groups, discussions, debates, critical appraisal, critical commentary of one’s or peer's work and other) are there;
the aim is to use the tools when appropriate in order to avoid helplessness and fearfulness at the face of ever-
increasing technological sophistication of a contemporary world.

Keywords: sophisticated technologies (including Al), faulty technology, dangers, mission of education,
educational tools.

INTRODUCTION

For many years now, probably as many as 15 or so, | (surely, together with colleagues, among
the most prominent and dedicated researchers in the field here in Lithuania is my dear friend
and sister-in-arms in discussions, sometimes hearted ones - assoc. prof. dr. Edita Butrimé, but,
surely, there are also others) am the one, who constantly - in publications nationally and
internationally - call for critical thinking on technologies, their role, intersection between
education and technologies.

While there is no doubt that technologies are extremely important in everyday life of a
contemporary person and society, and in all walks of life, including education, however, it is
extremely important to be cautious in the degree to which we sacrifice (willingly, after short
deliberation, choosing seeming efficiency instead of in-depth attention to the matter, or
unwillingly, without any thought at all) all our agency to technologies.

While | analysed these questions either personally or together with co-authors (see, e.g.,
Zuzevicitté, Butrimé, 2019), at times it seems, under the ever rising flood of the technologies,
including the Al, that discussions are mute, that there is no point to address an issue any longer,
because it is pointless, because the flood is too overwhelming. But the recent events amplified
my worries and encouraged to revisit the issue.

The paper aims at discussing some of the dangers of un-vetted and un-critical employment of
technologies and the mission of education in the context.

Methods of critical analysis of personal experiences and references were used for the
development of the paper.
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1. SOME OF THE DANGERS OF UN-VETTED AND UN-CRITICAL EMPLOYMENT OF
TECHNOLOGIES, INCLUDING THE Al

Recently it came to my attention the tumultuous discussions that right now people in Great
Britain are involved in'.

Evidently, at the beginning of the century, a software, developed by the Japanese firm Jujitsu,
hence - by a reputable firm, from a reputable country, which is important for this conversation -
Horizon was installed in post offices all over the country.

It was faulty.

To a degree that instead of making the everyday performance more effective and helpful, it
allowed - actually caused - grave accountancy discrepancies, post office operators were
blamed, and even if many of them addressed the issue for the Post Office authorities, and even
the Minister - their pleas fell on deaf ears. Many - hundreds! - of small post office operators
went bankrupt, some of them were imprisoned for faulty operation of the software, moreover,
there are evidences of four (at least four, because there may be others, still unaccounted ones)
operators having committed suicide because of their ruined life financially and psychologically.

All this is still not resolved, not that the people who died may be resurrected, but what about
those who still live on the ruins of their shattered lives.

In 21° century.
In Great Britain.
Because of a faulty software.

Thus, my dear Reader, | am sure, you will agree that this discussion is worth having. We should
discuss the issue, and we should shout about the issue, and be constantly vigilant about the
issue. Thus, this paper, though sometimes, surely, it may seem that the concerns | have may be
caused by some degree of paranoia, but this scandal in Great Britain shows: no, the concerns
are valid, and worth discussing.

In this paper | want to discuss three main statements/claims.

Firstly, the role of a personal responsibility in supervising the operations of the technologized
processes. Namely: the crucial necessity to maintain vigilant attention to what is being done,
to the quality of the processes, and to the results and the consequences; competence in
technologies must be enhanced at least to some extent even if a person’s profession is not
technology-orientated.

Secondly, the role of education and each and any educator in the process. Namely: the crucial
necessity to educate critical, independent, sufficient, may be even skeptical, responsible,
flexible, brave thinker and at least to some degree competent technology user at any level of
education, in any educational setting, for any profession.

Thirdly, cooperation, work in teams, reciprocity in professional activities (I would go as far as
to argue that even in personal settings, such as banking, financial investments, e.g., pensions

' Post Office scandal explained: What the Horizon saga is all about (2024); accesed on 9 January, 2024,
available at https://www.bbc.com/news/business-56718036, accessed on 9 January, 2024.
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and similar) is crucially important (as, indeed, it has always been during the millennia of human
history).

Regarding the first claim. If we still analyse the GB Post office scandal, the crucial facet of the
story for this analysis is the fact that there were complaints, many of them, some of them
reaching up the minister. And they all fell on deaf ears. The responsible authorities, instead of
reacting to the signals of worried, later on - desperate post office operators, blamed them
instead, told each of them that he or she was the only one complaining. It is difficult to
phantom; how is it possible, instead of analysing situation, checking-re-checking it
automatically blame people and lie to them (that he or she is the only one). Why not check?
Why not invest some energy in checking the system, rather than prosecuting colleagues,
ruining them, putting them in jail? Any critically thinking person will just shrug their shoulders
in disbelief at a chosen course of action. The same amount of energy, or even less, that was
used to squash complaints and people’s lives could have been used to check the system. Just
out of curiosity may be, if authorities blindly believed in fault-free software, even if authorities
did not see any ‘rational’ reason at first? What about responsibility? What about the duty to
the sector you are responsible for? None of that triggered any audit of the system. Let me
remind my dear Reader that at least - that we know of at the moment - four lives were lost.

What has already happened to the contemporary person’s psyche that instead of addressing,
checking another human being'’s concerns, we already tend to automatically believe a software.
Where does it lead us, as a civilization? Surely, an opposing argument may be provided that
the scandal was not caused by a 'belief’ in software, but rather by pure laziness of those in
authority to address the issue. Even if this may have been a reason for horrible developments,
| am not inclined to ascribe a high degree of probability here, and not only because that will
indicate people in authority being really, purely sinister. But also due to the fact that they
worked hard: just instead of checking the system, they were prosecuting the victims of its
faultiness. Here, surely, | am just speculating, but one of the important reasons for the blindness
in the matter could have been either the fear of the technology, because the highly developed
items of technology really supersede the level of competencies a person not privy to the sector
could have. And this is in ten/hundred times more true in the case of the Al. As Arthur C. Clark
put several decades ago: "Any sufficiently advanced technology is indistinguishable from
magic."”* Let us admit - how many of us really know how the Al works; isn't its operations
already approaching that stage that A. Clark alluded to? Or - even worse - the fear to display
one’s lack of competence in the field. Thus, the automatic defense mechanism is switched on
(Metzger, 2014). Rather than checking (more accurately - initiating the checking) of the
software, which is so complicated that it becomes an entity superseding a humble,
technologically uninitiated persons - thus, seemingly, faults-free, we will check human brother
or sister, whom we definitely know to have a history or inclination to fault. Another aspect to
address here (again, | am just speculating) is the fact that the software had been developed by
a reputable firm, from a reputable country; again, a similar (may be even sub-conscious) bias
might have caused the blindness. Because: how is it possible that a reputable firm’'s product is
faulty, no way, these humble post office operators must be at fault...

Thus my argument for the validity of the first statement (the crucial necessity to maintain
vigilant attention to what is being done, the quality of the processes, the results and the

2 https://lab.cccb.org/en/arthur-c-clarke-any-sufficiently-advanced-technology-is-indistinguishable-
from-magic/
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consequences; competence in technologies must be enhanced at least to some extent even if
a person'’s profession is not technology-orientated): in any professional (today - even personal)
setting we must be attentive to what we do, what is being done, why it is being done and how
it is being done. While | do not posit that each professional (and even each person in his/her
personal capacity) must be competent enough to check the technology that his or her
performance relies on (it is impossible in contemporary context of highly technologized life),
but at least a person must be competent enough to formulate questions to professionals
(engineers, software developers, etc.). Or have the courage to do so.

This argument leads to the second claim: the crucial necessity to educate critical, independent,
sufficient, may be even skeptical, responsible, flexible, brave thinker and at least to some
degree competent technology user at any level of education, in any educational setting, for
any profession. While this mission for education (especially, higher education) has always been
very important, today it increases in importance (e.g., for the safeguarding of democracy)
(Krzywosz-Rynkiewicz et al, 2018).

For our analysis, it is evident that the possession of certain personal traits, such as bravery,
flexibility, skepticism and possession of certain competencies, such as being able to think
critically might have saved the day, had the people in authority had them. One may not - and
will not - be in our complex world technologically savvy outside one’s immediate professional
field; and even then, the level will vary; but a person may be brave, flexible and competent
enough to at least formulate questions for experts. That is, in educational settings it is
impossible to acquire competencies outside immediate professional remit; but it is possible -
it is crucial - to learn to ask questions, to ask for explanations rather than shy away from them.
As the Post Office scandal has illustrated: when technology is involved, there is no place for
defense mechanisms, no place for fear to show off one’s lack of competence in specific field,
because the results and then consequences are grave or even tragic.

In education we have the tools: discussions, debates, critical appraisal, critical commentary of
personal, or peer’s work are among those. Contemporary education has some of the tools for
several thousand of years (such as Socratic dialogue), some of the tools are a fraction more
recent. The challenge here is to use those educational tools, to integrate them in everyday
classes lectures, seminars, laboratory work, demonstrations rather than emphasize just
information (data, theories). While the idea about the need to help a person to acquire and
develop skills of critical thinking, of exercising certain level of skepticism as an antidote for
fanaticism and the dogma, which thus may lead to independent thinking, the progress,
emancipation is probably as old as at least 2500 years or so. This idea is either directly
formulated or alluded to in the works of Pluto, Aristotle (some of them attributed to Socrates),
this idea, the same as the idea of democracy, is still valid, the same it has been through
centuries. Moreover, there were times in human history when the idea (also, the idea of
democracy) was stomped on, was derided, was forgotten; led to people mentioning the idea
to be sanctioned or even killed (Tereseviciené et al, 2006). You frown: why oh why you, the
author of this paper, remind us about that here, we know it, surely: critical thinking is a good
thing as is democracy, why this lecturing?

Well, because of the Post Office Scandal. Evidently, we, contemporary people of the - oh so
advanced - era, and even those of us in high positions, who, surely, received the best education
available out there, either did not have critical thinking, or did not exercise it (in that case they
were just corrupt and sinister). Then the discussion of course is pointless. Morality is beyond
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the scope of discussion of this paper. But, if we put that aspect aside just for the sake of the
argument, we are left with illustration of why critical thinking, independent thinking is so
important in contemporary education. The fear of disclosing one's lack of competence is one
of the main characteristics of an adult learner (Tereseviciené et al, 2006). This issue at the face
of ever increasing complexity of technologies, also has to be addressed in education, especially,
in higher education: there is no shame of not knowing things; it is a shame not to try out finding
out what is going on.

In all educational settings the fact that technology may be faulty, that we will not understand
it in many cases, but that we must check and re-check - with the help of experts - must be
discussed. Actually, a healthy pitch of skepticism regarding the inner working of technologies
and the experts’ activities is also reasonable. Experts in specific field may be blind to certain
aspects of the situation also, thus asking questions, receiving honest and detailed answers
rather than an off-hand ‘that is the way it's response is also important.

Information is an alluring siren because there is so much of it today. We, teachers in HE, barely
mange cover the immediate and necessary for professional performance information just
because our complex world has generated so much of it. And yet, as the Post Office scandal
has demonstrated so compellingly, that the development of critical thinking, flexibility in
thinking, also attention to personal traits, such as bravery, skepticism is necessary.

These arguments lead to the last the third claim (importance of cooperation). While the history
of human kind is the history of cooperation, | know, | know, the argument: what about brutal
wars. Well, there are two answers to that concern. Firstly, we - oh so modern and enlighten
people run at least two well known of wars right now (in Ukraine and in the Middle East), not
to mention several others (e.g., in Yemen), these are just not covered that much in media. And
also, the brutal wars throughout history required extremely high degree of cooperation: when
someone is in a battle, or campaign, there should be those who equip, who harvest, who
deliver, who take care of the wounded and the killed ones. It may be claimed that human
history is the history of the forms and re-configuration of cooperation formats. Without joint
efforts people would have been unable to secure shelter and food, because without
technology, they relied just on their own physical power, perseverance, intergenerational
learning. It would seem that with the advancements in technology, e.g., modern agriculture
does not need the drivers any longer, because the agricultural machinery may be (and in many
advanced farms - is) operated remotely. Thus, the individualism. Thus, the alienation. We think
we do not need each other any longer, because we have the automated processes to rely on
for everything we need: to secure shelter, food, goods, entertainment, even health care. Well,
until everything works.

And it does not. Horizon failure is a glaring example of that.

Not that | am advocating for ignoring social networking if everything works; on the contrary: |
am all for encouraging young people to have hobbies, interests, to meet other people in
person, to forge friendships and participate in smaller or larger communities. | am merely
stating that superficially it may seem that a contemporary person is less dependent on another
person. But - no: we are more dependent on each other now, if want to maintain the standard
of civilization as we have it, because in the highly technologized world we are so reliant on the
experts of each system for the system’s success. The failures in the sophisticated systems mean
that we are unable to step-in and take over a faulting system, because it takes decades of
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education and practice to build the necessary competencies to run (and expand, advance) any
given system.

Thus we, educational professionals, must emphasise cooperation in educational process. Again,
we have the educational tools: students may be encouraged to work in pairs, in small groups,
report on specific tasks to peers in groups, brief each other on a specific piece of information,
comment, provide critical comments, compete. Seems simple. Yes, it is, but, while facing the
challenges of the sheer amount of information that must be covered in education (including
higher education), sometimes these educational tools are put aside.

2. CONCLUSIONS

Regarding the dangers of technologized (including Al) world the first one is the illusion of its
continuity and its presence. The second one is that due to the high degree of sophistication of
technologies we, uninitiated technologically (and actually, it is not possible for any person out
of the 8 bin. living souls on the planet Earth, because of that specialised sophistication in each
particular sector: agriculture, industry, medicine, transport) must rely on the systems working
properly, and on the experts of any particular system maintaining that particular system
properly, as we simply do not have competence (outside our immediate professional field) to
do anything about it, in the case of failure.

Thus, contemporary education (including higher education) must proceed with the mission it
had for thousands of years: to help people to learn to think critically, to cooperate, to exercise
intellectual caution against established matter of things (that is, dogma), to ask questions, to
take up responsibility for immediate professional challenges, to look for many avenues of
action, to ask for help, to provide help. The educational tools (work in pairs, in groups,
discussions, debates, critical appraisal, critical commentary of one's or peer’s work and other)
are there; the aim is to use the tools when appropriate in order to avoid helplessness and
fearfulness at the face of ever increasing technological sophistication of a contemporary world.
The dangers of un-vetted and un-critical employment of technologies may be at least to some
extent countered by a critical stance in the matter, cooperation, asking tough questions,
seeking experts’ (and the second) opinion. It is imperative to address that in education, because
the failures to do so are too expensive as the Horizon (think about the irony of the title) scandal
has demonstrated, we must not allow technologies and their performance go un-vetted.
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Abstract. STEAM (Science, Technology, Engineering, Arts, Mathematics) is a student-centered active learning
approach which integrates multiple disciplines. It promotes creative thinking and develops students’ problem-
solving skills by applying technologies to real-life problems. The STEAM-Active project, which is developed under
Erasmus+ programme, provides university engineering teachers with bibliographic review on STEAM
approaches, protocol for designing STEAM teaching-learning sequences (TLS), e-learning course on STEAM,
collection of TLSs for socio-scientific-technological problems. In addition to the description of project results,
the paper presents the piloting results of one of the TLS.

Keywords: STEAM, problem-based learning (PBL), teaching-learning sequences (TLS).

INTRODUCTION

STEAM is an acronym for Science, Technology, Engineering, Arts, and Mathematics (Park,
Wu, & Erduran, 2020). It was developed by adding Arts and humanities to the group of STEM
disciplines in order to facilitate students’ creativity and innovation learning (Mejias et al., 2021).
Although STEAM concept has not been clearly defined, it is often presented as a student-
centered transdisciplinary learning approach that employs problem-based learning to solve
real-world problems using technologies (Quigley, Herro, Shekell, Cian, & Jacques, 2020). In the
educational context, STEAM is often associated with active learning, solving real-world
problems, working in groups, and high-level engagement in learning activities (Chu, Martin, &
Park, 2019). It fosters 21" century skills, such as critical thinking, creative designing, ethics,
powerful communication, collaboration for mutual benefit and trust (Belbase et al., 2022).
Developed STEM-literacy results in the skills and competencies required for problem solving,
interpreting data, and providing reasonable argumentation (Quinn, Reid, & Gardner, 2020).
However, STEM/STEAM related frameworks rarely introduce equity aspect and lacks ensuring
equal opportunities to the minoritized students (Jackson et al.,, 2021). It was demonstrated that
exposing women STEAM experts encourages female students to pursue their carer in STEM
subjects (Kijima, Yang-Yoshihara, & Maekawa, 2021). The comprehensive analysis on
motivation in STEM courses from the perspectives of individual views, pedagogies, gender,
time span help to design inclusive and student-centered learning experiences (Stolk, Gross, &
Zastavker, 2021).

The STEAM-Active project (“The STEAM-Active project,” 2022) aims to tackle engineering
students’ underachievement and gender inequality by providing university teachers with
consistent STEAM-based teaching methodologies and tools. The project unites 7 contractual
partners (The University of the Basque Country, Machine Tool Institute, Baden-Wuerttemberg
Cooperative State University, University of Peloponnese, Kaunas University of Technology,
University of Perugia, Pixel Association) from 5 countries (Spain, Germany, Greece, ltaly,
Lithuania). The partners contribute to the project by sharing their good practice in different
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educational systems and approaches as well as creating the content related to STEAM
approach.

The aim of this paper is to present the methodological approaches and tools created in the
Erasmus+ project STEAM-Active and illustrate their practical application.

1. STEAM IN ENGINEERING EDUCATION

The STEAM methodology in engineering education is important as it enables to demonstrate
different perspectives occurring in the real-life problems in the opposite to the isolated
problem with clearly defined limitations and instructions. It also develops students’
competencies and skills necessary to successfully operate later while implementing or creating
innovations in the working environment.

The target groups of the STEAM-Active project are both university engineering teachers and
engineering students. Well prepared teachers can guide students through the problem-based
learning (PBL) process to obtain the desired skills and competencies by implementing a STEAM
project, In the scope of STEAM-Active project, the education methodology is considered
STEAM if it integrates content, skills, and beliefs of at least two disciplines used in the acronym
and focuses on the real-life context with consideration of circular economy and fighting gender
inequality. The results of STEAM-Active project, namely, the bibliographic review, protocol for
teachers, e-learning course, collection of teaching-learning sequences for socio-scientific-
technological problems are described in detail in further sections.

1.1. Bibliographic Review and Protocol for Teachers

The bibliographic review covers more than 60 articles related to the topics of “Definition and
characteristics of STEAM", "STEAM intervention (teaching strategies, evaluation, ...)", "Gender
inequality”, “Sustainability and circular economy”, “Students’ difficulties”. For each article, a
short summary and relevance to STEAM methodology are provided. It helps to understand the
variety of approaches existing in the current educational systems and different strategies

possible to apply in order to achieve the desired outcomes.

The protocol for teachers summarizes the bibliographic review by emphasizing the most
important aspects of the STEAM methodology. It also introduces the framework for designing,
implementing, and evaluating teaching-learning sequences (TLS) in engineering focused
context as well as integration of the transversal axis (gender equality, circular economy). The
protocol is supplemented with a STEAM-Active TLS structure which enables to design TLS for
the entire TLS duration.

1.2. E-Learning Course

The e-learning course on STEAM in engineering education is dedicated for current and future
engineering teachers. Its aim is to encourage university engineering teachers to use active
teaching methodologies in the educational process and therefore produce meaningful learning
which meets the needs of the future labor market. The course consists of three modules "Basis
of STEAM", "STEAM Active approach”, “Basis for designing a STEAM Active project”. The
modules present the theoretical description of STEAM, characteristics of STEAM education
from the methodological, teaching, and teachers’ perspectives, instructions for designing a
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teaching-learning sequence. Besides the theoretical description, the modules include video
and reading materials, tasks and activities.

1.3. Teaching-Learning Sequences

A collection of teaching-learning sequences (TLS) for socio-scientific-technological problems
is published on the STEAM-Active project website. A TLS is presented as a detailed description
of main guiding question, learning objectives, learning demands, learning pathway, activities,
evaluation strategies and the relationship of the separate components, integration of the
transversal axis. The collection includes TLSs titled “Cycling Tour and Tourism”, “Battery Systems
in Electric Transportation”, “Electrical Efficiency of Building”, “Intelligent Traffic Management”,
“Planning the Placement of Recycling Containers”, etc. The TLSs vary in their difficulty level
(bachelor, master), integration level (interdisciplinary, transdisciplinar, metadisciplinar), prior
knowledge needed, tasks (carrying out a study, developing an app or machine learning model,

designing and constructing hardware, etc.).

All TLSs published on the STEAM-Active website (steam-active.pixel-online.org) are reviewed
and tested by the partner institutions. Because of the different context, time, and learning goals
of the specific course, adaptability is a crucial feature of TLS.

2. TEACHING-LEARNING SEQUENCE IN PRACTICE

During the fall semester, the TLS "Planning the Placement of the Recycling Containers” was
piloted by Kaunas University of Technology. Although the original TLS was designed as a
semester group project for master students, it was modified and implemented as a group task
for the 3™ year bachelor students by maintaining the key elements of TLS, such as task
presentation, group work, presentation of the results, reflection. The recommendations for
adaptation procedure are also provided in the STEAM-Active e-learning course.

The TLS was piloted in the 3" year bachelor course “Numerical Methods and Algorithms” held
in English. 12 students worked in 4 groups of 2-4 students. The task description is given in
Table 1. The task covers sustainability issues by the topic itself. It includes subjects such as
engineering, informatics, math, resource management. The task contributes to sustainability
thinking by analyzing the topic related to responsible consumption and production
(sustainability development goal 12), and critical thinking because the students have to create
the objective function and evaluate the importance of the factors included in it and the function
itself.

Students prepared a report describing their solution and presented the results in a seminar.
The Q&A sessions took place after each presentation and raised active discussions on the
various strategies to create an objective function.
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TABLE 1. Description of task

Optimization problem. Planning the Placement of the Recycling Containers

The proper placement of the recycling containers leads to the increased quantity of the recycled
materials (paper, glass, plastic) and therefore contributes to circular economy. However, it is
difficult to find the proper placement for the recycling spots, considering the existing network
of the recycling spots, the population density, the waste collection issues (especially in the old
town district with narrow streets and high urbanization level).

Help city policy makers to decide on where 10 new recycling spots should be installed. Create
the objective function and find the best coordinates for the new containers using gradient
optimization. Provide comments on whether the optimized locations are good suggestions. If
possible, visit at least one suggested place and evaluate the possibilities to install recycling
containers there (it is suggested to take a photo of the environment to prove later discussion).
What difficulties could the policy makers approach following Your suggestion?

In the file You will find the coordinates X and Y of currently existing recycling containers
(paper,glass, plastic). You must also consider additional demographic and economic
parameters, for example, population density, average income in the area, or similar.

After piloting the TLS, students’ feedback has been collected. The students’ comments were
processed by keeping the adjectives and nouns only, converting plural nouns to singular form,
and constructing all possible n-grams from a phrase. For example, the comment “it provided
real world experience which can be applied in future projects” resulted in two phrases “real
world experience” and “future projects”, thus the following n-grams were constructed:

1-gram: real, world, experience, future, project;
2-gram: real world, world experience, future project;
3-gram: real world experience.

A word cloud constructed out of the obtained n-grams is shown in Figure 1. It is obvious that
the most common words and phrases in the comments were “real”, "world”, “task”, “problem”,

“project”, "real world”, “application”. It demonstrates the importance for students to solve the
problems relevant to them in the educational process.
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Figure 1. Word cloud generated from students’ comments

In the final comments the students mentioned that “the project made us work to our full
capacity”, “I gained a new experience, through the new practice over the steam-active and
found many solutions and ways for daily problems”. The students noted the ability to
experiment with various strategies and therefore construct their own optimization function
with respect to the provided guidelines (“creating an equation of our own and applying the
population factor was intuitive”). Working in groups of international students was also

considered as the strength of the project.

3. CONCLUSIONS

The results of the STEAM-Active project enable university engineering teachers to apply the
STEAM methodologies and tools in the educational activities by providing the theoretical
knowledge on STEAM approaches along with re-usable and easily adaptable teaching-learning
sequences on the topics related to circular economy and sustainability.

The TLS “Planning the Placement of the Recycling Containers” was piloted at Kaunas University
of Technology during the fall semester. The piloting results clearly demonstrated that solving
socio-scientific-technological problems relevant to students’ daily lives helps them understand
the benefits and limitations of applying numerical methods in problem solving and transfer the
obtained knowledge to future projects.
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Abstract. The paper is dedicated for the theme that captivated the imagination, the discourse and the time in
numerous meetings, work-group forums and conferences in a recent year (actually, a bit longer, since the end
of 2022, when the Chat GPT entered the global scene with the fanfare louder than one given for India after its
successful Moon mission in mid 2023). While researchers and educators in higher education (HE) dedicated
numerous hours to discussions about potential implications, advantages, shortcomings, risks, and gains of Al,
our students continued with their daily lives. They worked on their term papers, studied for exams, went on with
dating, juggling studies and part (sometimes full) time jobs, and continued using Al tools (Chat GPT is just one
of the tools now available in busy market) without too much thought or furore. We discovered that particular
perspective in informal discussions, debates with our students, however, a more structured study on the matter
seemed warranted. The paper aims at presenting several theoretical considerations and the results of the empiric
study on students’ perspective on the Al expansion in higher education. Methods of critical analyses of
references, theoretical considerations, reflection on personal experiences of authors and a two phase empiric
study, involving respondents (students) were employed for the development of the paper

Keywords: higher education studies, expansion of the Al, students’ perspective.

INTRODUCTION

When the Chat GPT entered the global scene, the fanfare was louder than one given for India
after its successful Moon mission on 23 August, 20233, While researchers and educators in
higher education (HE) dedicated numerous hours to discussions about potential implications,
advantages, shortcomings, risks, and gains of Al, our students continued with their daily lives.

They worked on their term papers, studied for exams, went on with dating, juggling studies
and part (sometimes full) time jobs, and continued using Al tools (Chat GPT is just one of the
tools now available in busy market) without too much thought or furore. We discovered that
particular perspective in informal discussions, conversations with our students, however, a
more structured study on the matter seemed warranted.

The aim of this paper is to delve the students’ perspective on the Al expansion in higher
education.

The objectives are organized around the RQs:

What are the main themes/issues analysed in recent studies, regarding the Al usage in higher
education (HE)?

3Chandrayaan-3: India makes historic landing near Moon's south pole
https://www.bbc.com/news/world-asia-india-66594520, accessed on 1 February, 2024
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What is the students’ perspective on the Al expansion in higher education?

Methods of critical analyses of references, theoretical considerations, reflection on personal
experiences of authors and a two phase empiric study, involving respondents (students) were
employed for the development of the paper.

1. AlIN HIGHER EDUCATION. WHAT DO WE ALREADY KNOW AND WHAT REMAINS
TO BE EXAMINED

While two of the authors of this paper dedicated at least two decades for the analysis of the
issues regarding intersection between education and the IT tools, indicating both positive and
negative aspects (see, eg., Butrime, Zuzeviciute, 2014; Zuzeviciute et al, 2014 and many other
nationally and internationally before and since), however, since the pandemic the situation
changed. While the intersection between education and the IT tools used to be at the focus of
the proponent-subculture representatives most often in higher education before pandemic,
but since the pandemic started, all the members of the academic community (begrudgingly or
not) joined the forces. Thus, our team expanded, and more research in specific study fields
(such as humanities) are being carried out (see., eg.: Jatautaité, Butrimé, Zuzeviciaté, 2023).

While numerous researches and teams devoted their efforts for the issue, but due to its
complexity, the further examination and research is useful because of there is the need for a
sustained and expanded scholarly inquiry to delve deeper into the intricate layers of the issue,
aiming for a more profound comprehension and potential solutions. This perspective
underscores the iterative and evolving nature of scientific inquiry, acknowledging that
persistent challenges often require ongoing dedication and exploration to achieve meaningful
advancements. The analysis of recent studies reveals several main themes that are the forefront
of research discourse. Fowler (2023) outlines the need to focus on academic ethical issues while
using the Al. Shome (2021) indicated at least a potential for enhancing the pedagogy within
the classroom. Elsewhere, Fowler et al (2023) note that the usage of the Al started changing
the everyday performance of the HE, to the degree that the policies are being changed, which,
we would add, is an absolute necessity (which we also witness and at times participate
ourselves). The last three aspects are related to the fourth one, and namely, the fact that while
the Al helps enhancing (at least potentially) the experiences in classes, and also the production
of the academic documents, but also, there is a need to monitor the ethics. And this is being
done (Swartz, 2023): the monitoring of ethical usage of the Al in studies is - itself! - being
performed by using Al tools (there are many of that kind already). In other words, these
concerns lead to certain ethical considerations, regarding the autonomy of a person, person’s
rights’ possible infringements, impediment of personal space, etc.

Thus, the several main themes (though, surely, in such a complicated field many more aspects
may be identified as important) are as follows:

Al potential for enhancement teaching practices in HE.
Al potential for enhancement learning experiences in HE.
Al and ethical considerations (two fold focus):

1. How to avoid breaching the authenticity of submitted work/product;
2. How to avoid breaching person’s autonomy while monitoring potential breaching of
authenticity of submitted work/product).
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Aler Tubella et al (2024) note the need to already teach the usage of the Al in higher education
as one of the important immediate steps in order to manage the dynamic situation.

This suggestion, also the issues around ethical, moral (at least two fold, which were indicated
above, but there are other; due to the limitation for the scope of the paper, just some are
addressed) discussions inevitably lead to the necessity to address the issue as a legal issue.

Ruschemeier (2023) outlines the complexity facing authors of any legal act attempting to
address those complex issues. While it is quite common for human condition that the dynamics
in social realities gets to be reflected in legal stipulations after some time*, but we now face an
exceptional situation. The dynamics of developments in the field of the Al tools is mind
boggling, the potential advantages and disadva