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Abstract: This article examines the current state and prospects of utilising e-learning tools
within lifelong learning. The study aims to identify methods for leveraging various e-learning
platforms to enhance adult lifelong education and assess the potential effectiveness of electronic
tools in advancing "lifelong learning." The research employed a case study approach, analysing
existing scientific literature and focusing on nine popular adult e-learning tools, such as Coursera,
EdX, Moodle, Udemy, and Google Classroom. To achieve this, 50 scientific articles from various
databases were reviewed, and the characteristics and potential applications of popular e-learning

tools and the role of artificial intelligence in education were investigated. The findings were
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systematically organised and presented in tables and diagrams, showcasing different categories
and applications of e-learning tools for lifelong learning. The study categorises these e-learning
tools and highlights their features and applications in the context of lifelong learning.
Additionally, the study explores the integration of artificial intelligence in e-learning, discussing
its various applications and how it can facilitate adult education. The e-learning tools selected for
adult education are divided into four categories: Open Educational Resources (OER), Massive
Open Online Courses (MOOC), Technical and Vocational Education and Training (TVET) (digital),
and Communication tools (MS Teams, Zoom, and Google Classroom). This research contributes
to lifelong learning by demonstrating the potential of selected online platforms and programs to
increase the accessibility, inclusivity, and personalisation of lifelong learning tailored to individual

learner needs.

Keywords: E-learning, lifelong learning, sustainable development education, artificial

intelligence, online course.

Introduction

In 2015, the UN General Assembly introduced the 2030 Agenda for Sustainable
Development, which serves as an "action plan for people, planet, and prosperity" and includes
17 strategic goals to promote sustainable development (United Nations, 2015). One of these
goals, Goal 4, focuses on ensuring inclusive and quality education and fostering lifelong learning
for all, emphasising the importance of education as a universal value. The 2030 Agenda highlights
education as central to achieving many of the other Sustainable Development Goals, with the
educational aspects of these goals rooted in the core principles of adult education, lifelong
learning, and related practices (Webb et al., 2017). According to Pazos et al. (2023), education is
a fundamental pillar of sustainable development, with the goals serving as a framework for
creating solutions and strategies to build a more just and equitable society that can achieve a

sustainable and inclusive future.

Lifelong learning encompasses various educational experiences from early childhood to old
age (Elfert, 2019), including formal and non-formal adult education. Promoting lifelong learning
for everyone means that education must extend beyond the traditional frameworks of primary,
secondary, and tertiary institutions (Webb et al., 2019).

Vieira (2019), in his exploration of lifelong learning, suggests that the concept is proving to
be valuable for reshaping education and development paradigms. By examining the conceptual
roots of lifelong learning and its relationship with the Sustainable Development Goals, Vieira
acknowledges that learning and education have far-reaching developmental impacts, with
lifelong learning playing a crucial role in fostering development. The 2030 Agenda has renewed
focus on lifelong learning, urging countries, policymakers, and academics to reconsider how it
can be effectively implemented, promoted, and integrated into educational systems (Vieira,
2019).
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English and Carlsen (2019) point out that one of the limitations of the lifelong learning
concept within the sustainable development framework is the insufficient emphasis on public
education and non-formal learning, which are essential components of a comprehensive lifelong
learning system. Public education has historically been a cornerstone of lifelong learning,
especially in countries where civil society faces significant challenges. Kopnina (2020) addresses
the paradoxes of sustainable development and advocates for education for sustainable
development through various alternative and adult education approaches, such as indigenous
learning, eco-pedagogy, ecocentric education, and education for sustainable and circular
economies. Kopnina highlights the diverse and alternative nature of these educational
approaches, intentionally steering clear of the traditional education system as the primary focus

of her research.

Recent studies by Ayoko (2024) and Timbi-Sisalima et al. (2022) delve into the concept of
"education for sustainable development.” Timbi-Sisalima et al. (2022) emphasise the importance
of ensuring equitable and quality access to primary and secondary education for all children, as
well as equal, non-discriminatory access to quality technical, vocational, and higher education,
including university education, for both women and men. They also stress the need to increase
the number of people equipped with the necessary skills to secure employment and decent work.
However, the authors primarily focus on "traditional” formal education models without addressing

the role of non-formal adult education.

Ayoko (2024) shifts the focus slightly by viewing education for sustainable development as
a means to expand global knowledge. He advocates for equipping individuals with the
competencies, skills, values, and creativity necessary for a sustainable future, integrating
innovative ideas related to sustainability—such as poverty alleviation, climate change, disaster
management, sustainable consumption, disease control and prevention, and biodiversity—into

teaching and learning curricula.

Both works share a common focus on integrating electronic tools and digital innovations to
enhance the accessibility and inclusiveness of education. Digital tools can support and transform
education and accelerate progress toward achieving Sustainable Development Goal 4 by
expanding the globalisation of educational management (Ayoko, 2024). E-learning and
information and communication technologies are crucial in promoting “education for all” by
incorporating virtual and non-formal education, thus providing access to learning resources
anytime and anywhere (Timbi-Sisalima et al., 2022). Digital innovations can facilitate access to
educational opportunities, promote inclusivity, ensure quality teaching and learning, pave the
way for lifelong education, strengthen learning management systems, and monitor educational

processes (Ayoko, 2024).

Chen (2021) advocates for sustainable learning in education, emphasising learning and

teaching principles rooted in sustainability, particularly within the "learning to learn," a critical
component of lifelong learning. The author points out that e-learning drives sustainable learning,

especially in lifelong learning and adult education.
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It is important to note that while the concept of lifelong learning has been explored from
various perspectives in academic research, there remains a gap in systematic studies examining
the relationship between lifelong learning and e-learning, specifically through the lens of digital

tools and innovative technologies used in adult education.

Lifelong learning has numerous implications as a strategic goal of sustainable development.
In this context, it primarily promotes adult education after completing primary, secondary, or
higher education. The relevance of this topic is driven by shifts in educational paradigms and the
adoption of lifelong learning to enhance economic capacity, improve professional skills, combat
unemployment and poverty, and ultimately raise living standards. Given the widespread

availability of digital learning tools, research in this area is necessary and timely.
Research Problem

The research problem centres on identifying and systematising e-learning tools, assessing
their effectiveness, and addressing the challenges associated with implementing them to support
adult lifelong learning. Despite the growing availability and variety of e-learning platforms, there
is still limited understanding of their impact on adult learning outcomes. This study seeks to
address this gap by evaluating how e-learning tools contribute to continuous learning and

personal development in an ever-changing digital landscape.

While existing studies on e-learning in the context of lifelong learning provide insights from
different perspectives, this study aims to offer a comprehensive and systematic analysis of e-
learning tools in the context of adult education, with a focus on the prospects for their broader

adoption and accessibility.
Research Focus

This study emphasises identifying promising areas for e-learning in implementing lifelong
learning, aiming to systematise various digital tools and technologies. The goal is to highlight the
long-term effects of digital tools in adult education while identifying gaps or areas requiring

further development.
Research Aim and Research Questions

This study aims to investigate how various e-learning tools enhance adult lifelong learning

and explore their potential effectiveness in advancing the concept of lifelong education.
To achieve this goal, the study will address the following objectives:
1. Define the concept of 'lifelong learning' by referencing current research.
2. Identify current trends in the use of electronic technologies for adult education.

3. Systematize the range of digital tools and technologies that hold potential for

implementing lifelong learning.
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4. Propose directions for future research to explore specific aspects of adult e-learning.
Literature Review

Lifelong learning has become a prominent topic in the twenty-first century, gaining
particular significance with the shift toward a "knowledge society" that demands ongoing
professional development and retraining, ideally facilitated by technology (Hakansson et al.,
2023). Its inclusion in the Sustainable Development Goals has brought renewed attention to
lifelong learning as a central theme in scientific discourse. Current research in this area generally
follows several key trends:

1. Exploration of "education for sustainable development" and its connection to lifelong

learning.

2. Investigation of digital adult education tools, such as online courses, e-learning platforms,
and mobile applications.

3. Examination of methods for controlling and motivating self-directed learning, mainly

through digital means.

Education for sustainable development is now recognised as a vital component of education
and lifelong learning for all, and it can be implemented through practical e-learning models.
According to Zhang et al. (2020), education for sustainable development fosters the creation of a
resilient, healthy, and sustainable society by introducing new principles, values, and goals into
the education system through a systematic and integrated approach. This education extends
beyond traditional school settings to encompass lifelong learning, bringing adult, higher, and
technical education into global efforts to achieve sustainable development (English & Carlsen,
2019).

Shulla et al. (2020) examine the interaction between lifelong learning and other Sustainable
Development Goals, highlighting how the critical elements of sustainable education are closely
linked to broader issues like education, climate change, energy, sustainable cities, natural
habitats, and responsible consumption and production. The study underscores the importance

of partnerships and non-formal learning in addressing global sustainability challenges.

Thongmak (2021) defines lifelong learning as intentional learning activities that occur
throughout an individual's life, from early childhood to retirement, encompassing formal and non-
formal education. In this view, individuals are responsible for acquiring the knowledge, skills, and

competencies necessary for personal and professional fulfilment.

Many scholars (English & Carlsen, 2019; Shulla et al., 2020; Thongmak, 2021) tend to
categorise education into formal (traditional) and non-formal types. Formal education typically
refers to structured learning in secondary and higher education institutions, such as schools,

colleges, and universities, while non-formal education includes all other learning formats.
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Hakansson et al. (2023) delve into the role of higher education institutions within the lifelong
learning framework. They suggest that these institutions can ensure that graduates of formal
certification programs develop the essential skills for lifelong learning. Furthermore, higher
education institutions can offer continuing education courses and programs tailored to the
lifelong needs of both current and future learners. Integrating digital resources and technology-
based learning facilitates educational programs' flexibility, applicable to lifelong learning and
traditional educational tracks. This highlights higher education institutions' central, though not

exclusive, role in providing lifelong learning opportunities (Hdkansson et al., 2023).

Landberg and Partsch (2023) researched the significance of school education in fostering
the skills necessary for lifelong learning. They emphasise that schools often receive insufficient
attention in discussions on lifelong learning, despite their research showing that the development
of key competencies and foundational skills—such as literacy, critical thinking, problem-solving,
and self-regulation—begins in school education. Focusing on these skills in teacher training and
school curricula is crucial, as the learning skills cultivated during school years will likely enhance

formal and informal learning throughout life.

Lifelong learning, particularly in the context of adult education, is widely regarded by
scholars as a critical factor in enhancing nations' social and economic well-being. Adult education
plays a crucial role in fostering personal development. When offered in both public and private
sectors, it creates substantial employment opportunities, improves job quality, boosts
competitiveness, and promotes social inclusion (Bedrule-Grigoruta & Rusu, 2014). The relevance
of lifelong learning is growing, especially with the digitalisation of various sectors of the economy,
which facilitates continuous, remote learning opportunities in the workplace (James, 2020).
Gouthro (2022) suggests that the future of adult education is being shaped by feminist discourses,
postmodernism, and a rising emphasis on neoliberal values, which could potentially erode the

historically significant social focus of adult education.

Furthermore, the importance of on-the-job training and retraining becomes more
pronounced in the context of increasing life expectancy. In this regard, Kim and Park (2020)
examine the evolution of education and skills training for a person’s life, particularly in light of
recent research on human capital and skills development in an era of rapid technological
advancement. They argue that solid cognitive skills, basic information technology skills, analytical
abilities, and non-cognitive skills, such as creativity, problem-solving, critical thinking, and

communication, are essential for lifelong learning (Kim & Park, 2020).

E-learning has emerged as a practical and effective method for developing job-related skills
such as internet research and problem-solving using online resources. E-learning programs can
be tailored to match academic library collections' specific needs, profiles, and characteristics,
offering significant benefits to users and educators and aiding educational institutions (Sivankalai,
2021). Wang et al. (2022) define e-learning as the process of delivering education or knowledge
through the Internet, satellite, interactive television, intranet, or extranet, utilising modern

technologies and electronic tools to facilitate effective two-way communication with stakeholders
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across the global education sector. E-learning can be applied at various educational levels and
for different purposes, ranging from school-based learning to workplace training. Several aspects
of its use, particularly in the context of lifelong learning, are being explored in contemporary
research.

According to Tvenge and Martinsen (2018), digital technologies naturally integrate into

education, impacting lifelong learning through several key factors:
- Enhanced learning through access to a broader range of data and knowledge
- Increased learning efficiency
- Learner-centered educational activities
- New collaborative learning environments
- Expanded opportunities for critical thinking and analytical approaches.

Information technologies are paving the way for innovative methods of lifelong learning.
One such development is computer-based distance learning, which is rapidly becoming a
prominent form of education and represents a novel approach to delivering education overall
(Lera et al., 2020).

Sivankalai (2021) examines the e-learning landscape in Canada, focusing on the autonomy
inherent in the process. He notes that in e-learning, learners are guided by step-by-step
instructions rather than by teachers, reflecting principles of lifelong learning, open education, and
social constructivism. Complementary online programs for staff training allow employees to stay
updated on the latest developments, address new challenges, and meet the needs of their target

audiences. E-learning is increasingly popular in Canadian universities each year.

Khrykov et al. (2023) explore the Ukrainian continuing education system for civil servants,
mainly through the lens of e-learning experiences. The authors view e-learning as integral to
professional education, encompassing distance learning, blended learning, and incorporating e-
learning elements into traditional in-person education. They also examine the role of e-learning

in promoting lifelong learning for civil servants.

Rajam et al. (2024) conducted a study in India. They found that the COVID-19 pandemic
significantly raised awareness about the importance and potential of e-learning, primarily through
online learning platforms. Their research indicates that during the pandemic, the number of
enrollments in massive open online courses increased by 25-30%, which they believe will help

reduce educational inequality among India’s adult population in the future.

In self-education, scholars underscore the importance of literacy, including basic
educational skills and digital competencies necessary to utilise e-learning tools effectively.
Hanemann and Robinson (2022) emphasise that literacy is crucial for successfully implementing

a lifelong learning strategy, arguing that greater attention should be given to creating a literate
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environment that fosters motivation, continuity in learning, and integrating literacy into broader
learning objectives.

Rethinking literacy within the lifelong learning framework reveals that acquiring knowledge
fundamentally depends on mastering specific competencies, with access to information and
communication being crucial. The ability to independently and critically process learning
materials requires a basic literacy level. Loureiro et al. (2012) suggest that digital literacy, or e-
literacy, encompasses a set of competencies that enable individuals to acquire knowledge
through digital means. E-literacy involves the skills necessary to use information technologies
across various aspects of life—education, work, communication, leisure, and more. These skills
include the use of standard digital tools and software, which, in an educational setting, manifest
as searching for information, engaging in communication, and utilising online platforms for

distance learning, self-directed education, and professional development.

In a deeper exploration of competencies, Tachie-Donkor and Ezema (2023) emphasise the
critical importance of information literacy skills for achieving lifelong learning. They note that
higher education institutions and academic libraries are pivotal in equipping students to become
proficientinformation seekers and critical thinkers. The authors conclude that information literacy
training should be integral to student education to enhance students' information-seeking

behaviour and lifelong learning skills.

Lifelong learning is envisioned as fully integrated into society, and from the learner's
perspective, it differs significantly from traditional forms of education. According to Conesa et al.
(2023), lifelong learning necessitates personalised models tailored to learners' unique needs and
constraints. These models must account for the broader range of interests, varying depths of
learning, and topics that span work, family, and leisure while also considering the limited time
learners have due to the need to balance multiple aspects of life. E-learning tools motivate
students, foster their desire to remain engaged in the online learning environment and enhance
their teamwork skills and independent thinking (Anyim, 2021).

Reflecting on motivation in self-directed learning, Zhang et al. (2020) describe the
progression of learning motivation as consisting of six stages: sparking interest, transitioning from
interest to desire, becoming inspired and active, enhancing social and professional networks,
achieving a learning balance, and generating innovative outcomes. English and Mayo (2019)
stress the importance of comprehensive support for lifelong learning to encourage
disadvantaged groups to pursue a decent quality of life.

Conversely, research by Kapo et al. (2021) reveals that personal factors are the strongest
motivators for the continued use of e-learning. While environmental influences and technological
aspects also positively impact sustained engagement with e-learning, the authors found no
empirical evidence to support the hypothesis that professional factors significantly influence
continued e-learning usage.
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Materials and Methods

This study employed a case study approach to examine the application of e-learning tools
in lifelong learning, enabling a detailed investigation of specific e-learning tools and their

characteristics. The research was conducted in several stages:

Stage 1: The author selected fifty scientific articles published between 2018 and 2024 that
explore various aspects of lifelong learning and e-learning within the context of the Sustainable
Development Goals. These articles were sourced from scientometric databases such as
ScienceDirect, ResearchGate, and Web of Science, as well as through Google Scholar. Their

content was analysed for this study.

Stage 2: The author identified the most popular e-learning tools using Google search trends
as of the end of 2023. Nine e-learning tools were selected, and their characteristics and
applications for lifelong learning were analysed. The findings are presented in Tables 1 and 2,
with a systematisation of e-learning tools into four categories—OER, MOOC, TVET, and

communication tools—summarised in Figure 1.

Stage 3: The author examined the potential for using Al in lifelong learning, with the results
in Table 3. The study highlights the promising areas where digital tools can be leveraged to

implement lifelong learning effectively.
Data Analysis

The author analysed 50 scientific articles from search engines and scientometric databases,
along with the analytics of e-learning platforms, systematising this information within the context
of the prospective use of electronic resources for lifelong learning. The data was processed using
general scientific and specialised research methods. The author employed analysis and synthesis
to categorise different e-learning tools, while analytical comparison methods were used to
interpret the research findings presented in Tables 1, 2, and 3. The modelling method was used

to create Figure 1.
Results

Lifelong learning in the context of sustainable development appears to be a promising area
for disseminating education, mainly through e-learning tools. In this regard, Ayoko (2024)
introduces the concept of Open Distance e-learning, which involves using digital platforms to

provide accessible and flexible learning opportunities.

As e-learning technology evolves, it is becoming more innovative, resulting in user-friendly
e-learning systems and reduced technological barriers. The fundamental idea is that lifelong

learning, facilitated by e-learning and adopting new technologies, will be synergistic.

This study aims to categorise e-learning tools for integrating lifelong learning into specific

categories outlined in the scientific literature.
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Classification of E-Learning Tools

are learning materials in the public domain or protected by
copyright that have been released under an open licence that
allows free access, reuse, repurposing, adaptation and
redistribution by others (UNESCO, 2019).

are designed for a large number of participants and can be
accessed by anyone from anywhere with an internet connection.

Technical and Vocational  covers a wide range of educational and training initiatives aimed
- - o at equipping learners with practical skills, technical acumen and
Education and Trainin competencies tailored to specific industries or professions
(UNESCO, 2023).

Programmes for organising teacher-student or teacher-student
learning through video communication, information transfer,
and task monitoring (Stecuta & Wolniak, 2022).

Source: Author's elaboration.

Each category of e-learning tools presented in Figure 1 offers significant potential for
advancing lifelong learning. Open Educational Resources (OER) facilitate large-scale learning

opportunities, with major OER platforms attracting millions of users annually (Rets et al., 2020).

Massive Open Online Courses (MOOCs) represent a continually evolving learning model
that is being adapted to better meet the diverse needs of learners (Bozkurt et al., 2018). MOOCs
have revolutionised education by challenging traditional methods and providing accessible,
flexible, and globally available lifelong learning opportunities. They are noted for their scalability
and interactive elements, enabling them to engage a worldwide audience (Anson, 2024)
effectively.

The COVID-19 pandemic accelerated the adoption of innovative e-learning tools in higher
education, particularly platforms such as MS Teams, Zoom, and Google Classroom. Research by
Stecuta and Wolniak (2022) identified video conferencing tools, especially MS Teams and Zoom,

as the most frequently used e-learning tools during the pandemic.

Technical and Vocational Education and Training (TVET) tools are essential for bridging the
skills gap and equipping individuals with the competencies modern workplaces require. These

programs effectively connect formal education with the dynamic demands of the labour market,
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creating pathways for young learners and seasoned professionals to gain the necessary skills and

certifications for employment, entrepreneurship, and career advancement (Adaobi, 2024). TVET's

focus on inclusivity and adaptability fosters an environment that supports lifelong learning,

allowing individuals to succeed in the fast-evolving modern world (UNESCO, 2019).

Beyond these categories, mobile e-learning (Mel) is gaining traction due to its increasing

development and convenience, providing quick access to a wide range of learning resources.

Recognising the potential of Mel, higher education institutions and foundations are actively

developing Mel applications to support various adult learning programs (Saidani et al., 2021).

E-learning encompasses many tools and platforms, from traditional online systems to mobile

applications designed to expand education access and facilitate learning. Tables 1 and 2 offer a

comprehensive overview of the current e-learning tools.

Table 1

Characteristics of E-Learning Tools

Tool

Characteristics

Author

Coursera
https://www.coursera.org

A platform for online courses
from universities and
organisations

Daphne Koller, Andrew
Ng

EdX
https://www.edx.org

Online courses from leading
universities and institutions

Harvard University

Moodle
https://moodle.org

Open platform for creating
and managing online courses

Martin Dagiamas

Khan Academy
https://www.khanacademy.org

Free educational resources
and courses for self-education

Salman Khan

Udemy
https://www.udemy.com

A platform for online courses
on a wide range of topics

Eren Bali, Gagop
Gazaryan

LinkedIn Learning
https://www.linkedin.com/learni
ng

Professional courses and
training with a focus on career
development

Linda Weinman

Blackboard
https://www.blackboard.com

A platform for learning
management and interaction

Michael Chazen, Matthew
Pittinsky

between teachers and

students
Google Classroom A tool for managing classes Google
https://classroom.google.com and creating assignments
MS Teams A tool for organising training, Microsoft

https://www.microsoft.com/en-
us/microsoft-teams

workplace education,
distance learning

Source: Author's elaboration.
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Areas of Use of E-Learning Tools

Tool

Direction of use

Author

Coursera

Higher education, personal

Daphne Koller, Andrew

https://www.coursera.org development, and Ng
professional courses
EdX Higher education, Harvard University, MIT

https://www.edx.org

vocational training, personal
development

Moodle
https://moodle.org

Higher education,
vocational training

Martin Dagiamas

Khan Academy Basic  education, exam Salman Khan
https://www.khanacademy.org preparation, self-education
Udemy Personal development, Eren Bali, Gagop
https://www.udemy.com professional courses, Gazaryan

hobbies, adult education
LinkedIn Learning On-the-job training, career Linda Weinman
https://www.linkedin.com/learning ~ development, professional

skills, leadership
Blackboard Higher education, Michael Chazen,
ht‘tps://WWW.b|ackboardhcom vocational training, Matthew PIttInSky

organisation of educational
process or self-education

Google Classroom Higher education, Google
https://classroom.google.com organisation of educational

process or self-education
MS Teams Higher education, Microsoft

https://www.microsoft.com/en-
us/microsoft-teams

organisation of the learning
process in the workplace,
distance education

Source: Author's elaboration.

Therefore, the e-learning tools listed in Table 1 and Table 2 are the most popular platforms for
adult learning, based on Google searches, highlighting their direct applications in lifelong

learning.

Although the e-learning tools in Tables 1 and 2 have extensive experience in educational delivery
and have been the subject of numerous research studies, a new research field known as Al in
Education (AIED) is emerging to explore how artificial intelligence can enhance teaching and

learning practices.
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Artificial intelligence (Al) is poised to revolutionise lifelong learning by enabling personalised

learning experiences, continuous access to educational resources, adaptive content delivery,

real-time feedback and assessment, natural language processing capabilities, data-driven

insights, and support for collaborative learning environments.

Table 3

Elements of Al Support for Implementing the Concept of Lifelong Learning

Al element

Characteristics

Personalised training

The ability to continue learning at any stage of
life; Al adapts the course content to current
knowledge and learning preferences.

Constant availability

The ability to access educational resources
anytime and from anywhere

Adaptive content delivery

Al modifies information based on the learner's
experience and ambitions, allowing it to move
from fundamental concepts to more complex
topics  while remaining in  continuous
development.

Instant feedback and evaluation

Rapid Al feedback offers immediate feedback
on performance, assisting learners in
recognising areas for enhancement and
providing direction for their subsequent
efforts to enhance their skills.

Data-driven statistics

Al data analysis demonstrates student growth
rates, strengths, and areas for attention.

Natural language processing (NLP)

Using the power of NLP Al to seek clarification,
drill down and explore the nuances of
language

Help and support

Assistance in the form of virtual assistants and
chatbots accompanies the learning process

Personal learning assistants

Al-powered personal assistants help students
stay organised and provide
recommendations.

Specialised learning resources

Al offers personalised resources based on the
request and helps to fill in knowledge gaps by
exploring a variety of subjects.

Effective time management

Al optimises study plans and provides time
management recommendations to balance
education with other student activities.

Source: Authors' elaboration based on Carvalho et al. (2022), Masrek et al. (2024), and Poquet

and De Laat (2021).
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Thus, the data in Table 3 demonstrate that incorporating Al support into a lifelong learning
system improves all aspects, making learning more accessible, personalised and sustainable
throughout a person's life. With technological advancements, utilising electronic tools to bolster
a learning system that fosters ongoing and interactive learning is imperative. Al facilitates hands-

on and inventive education, enabling the development of new learning approaches.
Discussion

Indeed, sustainable development strategies cannot be executed without a robust and
effective education system prioritising lifelong learning. The conventional linear learning model

appears to fail to address these global challenges.

Loureiro et al. (2012) define lifelong learning as any educational endeavour that occurs
across one's lifespan, encompassing formal, non-formal, informal, or natural settings. It aims to

enhance knowledge, skills, and competencies in personal, civic, social, and professional contexts.

For the classical form of education, material and technical support, the creation of
appropriate learning conditions, and the spatial and temporal boundaries of learning remain
essential. E-learning blurs the boundaries and is not tied to a schedule. In the context of lifelong
learning, digital tools can complement classical education and provide independent educational
services for adults. Of course, digital learning requires access to a gadget - a computer, a phone
- and the Internet. If not, such access can be provided at the workplace (Khrykov et al., 2023), in a
scientific library, etc. Despite the active research into various aspects of lifelong learning, issues
still lack attention, such as strategies for financing lifelong learning and programmes for the

education of marginalised groups (Elfert, 2019).

The study's results demonstrate many e-learning tools used to implement lifelong learning,
especially in adult education. Freely available online OERs, MOOCs, and programmes
(algorithms) for organising the learning process are relevant ways of learning that are accessible
to the majority of the adult population. Most courses offer financial aid, benefits and discounts to

increase inclusiveness, making learning virtually accessible.

In terms of access and inclusivity, the two most important groups targeted by e-learning in

lifelong learning are
1) employees in need of advanced training and retraining, and
2) people working in public and private organisations (Institute for Lifelong Learning, 2023).

Continuous professional growth is fundamental to lifelong learning, often facilitated through
e-learning platforms. However, there has been a noticeable lack of focus on marginalised
populations and unconventional learners, whose access to learning is complicated by various

circumstances.
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To meet the diverse needs of lifelong learners, more flexible timing, locations and
modalities of learning are needed, as well as shorter non-degree programmes and alternative
certificates to validate learning outcomes. While traditional learning formats prevail over their
more flexible counterparts, according to UNICEF (2023), flexible formats are becoming more

widespread.

Educational technologies can take different forms (one-to-many, one-to-one, peer-to-peer)
and use different technological tools (computers, laptops, mobile phones and tablets). In
addition, digital tools can work in many ways and be used for different purposes, such as teaching,

assessing and monitoring student progress, and managing information (Razquin et al., 2023).

In their research, the authors categorised e-learning tools into four distinct groups, broadly
combining the various available digital learning tools and programs. Similarly, Stecuta and
Wolniak (2022) identified three categories of e-learning tools: widely used services and
applications adapted for e-learning, popular synchronous meeting applications used for e-

learning, and other synchronous and asynchronous e-learning methods.

The growing popularity of Open Educational Resources (OER), learning management
systems, and Massive Open Online Courses (MOOCs) has brought significant attention to
accessible lifelong learning. Emerging practices in lifelong learning underscore the importance
of more personalised, social, and collaborative learning approaches that encourage the active
use and co-creation of educational resources, thereby enhancing the learning process and

addressing individual learner needs (Yen et al., 2019).

Whether formal, informal, or non-formal, learning is inherently personal, collaborative,
constructive, networked, and pervasive. Some studies (Razquin et al., 2023; Yen et al., 2019)
highlight a more individualistic focus in digital learning, mainly through the use of Personal
Learning Environments (PLEs), which can be integrated into formal and informal educational

settings.

PLEs represent a promising pedagogical approach. They offer a way to blend formal and
informal learning in digital formats while supporting self-regulated learning among students (Yen
etal., 2019).

However, using MOOCs and OERs presents challenges such as low completion rates,
learner engagement, quality assurance, access, monetisation, and integration, all of which require
targeted strategic interventions (Anson, 2024). E-learning tools should aim to ensure global
accessibility, support lifelong learning, cater to diverse learning styles, incorporate innovative

technologies, address industry skills gaps, and promote collaborative learning.

Through the use of e-learning tools, students develop and refine essential skills for lifelong

learning, including:
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- Foresight: The ability to envision a better future and understand how to shape personal
development and the surrounding world.

- Critical Thinking and Reflection: The capacity to objectively evaluate the nature of

phenomena and processes and to accurately assess the structural elements of a system.

- Systems Thinking: Understanding the complex relationships and interactions within

systems to formulate effective solutions to problems.

- Building Partnerships: Developing dialogue and negotiation skills to facilitate

collaboration.

Participation in Decision-Making: Empowering individuals to contribute actively to decision-

making processes (Zhang et al., 2020).

This study looks at e-learning from the user's perspective - someone who receives education
through digital technologies, either independently or professionally. Other aspects of e-learning,
such as the creation of educational programmes, their management, and the participation of
teachers in these processes, were left out of our attention. In this context, the study by Panitsides
and Karapistola (2020) indicates the role of teaching staff in developing methods and techniques
of active online learning, as well as the problems of efficiency and self-control of e-learning
learners. The authors stress the importance of providing comprehensive support to academic
faculty at various stages to integrate e-learning into their teaching practices effectively. The future
trajectory of education envisions a transition towards a lifelong learning culture by the year 2050

(Institute for Lifelong Learning, 2020).

- Access to information and quality

- Cost containment and accessibility

- Globalization of human activity

- Transformation of the employment sector

- Key opportunities of the twenty-first century

- Continuous expansion and integration of technology
Conclusions and Implications

The study suggests that addressing humanity's challenges requires fostering a "knowledge
society," wherein individuals view themselves as lifelong learners. The Sustainable Development
Goals outlined in the 2030 Agenda have reinvigorated the concept of lifelong learning as a

comprehensive, inclusive, and human-centred approach grounded in rights-based principles.

The widespread adoption of e-learning tools has been further accelerated by the COVID-19

pandemic, making distance learning via digital platforms a daily reality for many. This educational
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model offers significant advantages, including improved access to education, cost reduction,
enhanced information dissemination and exchange, professional skills development, and

acquiring new competencies.

Digital transformation through e-learning is undoubtedly broadening access to quality,
affordable, and flexible education for people in both developing and developed nations. By
examining examples of widely used digital platforms and tools for adult education, the study
highlights their accessibility and inclusiveness, demonstrating their potential to support lifelong

learning.

In conclusion, the e-learning tools analysed in this study show promise for further integration
into educational practices across all stages of learning, serving as both primary and
supplementary methods of instruction. This aligns with the core principles of lifelong learning,

which emphasise values such as justice, equality, tolerance, sufficiency, and responsibility.

Emerging perspectives on learning underscore the importance of leveraging digital tools to
personalise the educational process and ensure it meets the diverse needs of learners.
Additionally, the research findings suggest that artificial intelligence will play a pivotal role in
future education systems at all levels, becoming a fundamental element in promoting lifelong

learning.
Suggestions for Future Research

Building on the findings of this study, the author recommends exploring the following areas

in future research:

- Investigating e-learning accessibility for marginalised groups, particularly those without

reliable online resources.

- Exploring the concept of digital literacy in the context of lifelong learning and identifying

strategies to close gaps in digital education.

- Examining the targeted use of Al tools in organising educational processes, developing
lifelong learning methodologies, and enhancing control and motivation during the learning

experience.
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