Teacher education is a deeply pedagogical process rooted in values, ethics, and the
social purpose of schooling. Globally, it sits at the core of educational quality and
fairness, as research in comparative and international education demonstrates: the
training of teachers directly influences students’ learning chances, social inclusion,
and the democratic aims of schools. Teachers are not simply transmitters of
curricula, but active professionals whose convictions, reflective skills, and ability to
manage the complexities of classroom life give shape and substance to the
educational experience itself.

The pedagogical dimension of teacher education frames teaching as a relational,
context-aware, and ethically grounded profession rather than just a set of
procedural skills. From a research perspective, this demands robust research
methodologies that can critically examine the complex realities of schools and
inform evidence-based policies. Equally importantis the connection between theory
and practice, which helps to bridge the persistent gap between universities and
schools.

The contributions gathered in this volume reflect the richness and diversity of
experiences showcased during the ATEE Spring Conference 2024, held at the
University of Bergamo from May 29 to June 1, 2024. The volume presents 70
selected papers out of more than 300 presented by researchers representing over
40 countries.

This broad spectrum of studies highlights promising directions that can inspire
renewed inquiry and concrete proposals aimed at improving contemporary
educational systems.
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Abstract

The Lifelong Learning for Mongolia: Occupational Health & Safety (3L4MOHS) project aims to
strengthen Mongolian higher education institutions (HEIs) by enhancing their capacity for industrial
workforce training and addressing critical Occupational Health and Safety (OHS) issues. The project
will establish fully equipped OHS Centers in four Mongolian universities and provide training for
teaching and administrative staff, led by international experts. Focusing on Work Package 2 (WP2),
the project seeks to train teaching staff, modernize curricula with digital tools (e.g.. AR/VR), and
develop innovative pedagogical methods to ensure equitable lifelong learning access. Outcomes
include improved teaching quality, governance, and internationalization of Mongolian HElIs.

Keywords: digital transformation; lifelong learning; teacher training; e-learning; pedagogical
innovation.
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1. The impact of emerging technologies for lifelong learning

Over the past decade, the use of technology in education has transformed numerous aspects of
learning. The increasing availability of educational resources and the expansion of higher education
beyond traditional classrooms have created new opportunities for both teachers and students.
Technology has facilitated personalized learning experiences, enhanced collaborative tools, and
introduced innovative teaching methods such as virtual classrooms, interactive simulations, and
adaptive learning platforms. These advancements have not only improved the quality of education
but also promoted inclusivity, enabling learners from diverse backgrounds to participate and succeed
in their academic journeys (Celik, 2023).

The provision of lifelong learning opportunities and its role in the higher education system must be
rethought to include new educational designs tailored to the digital era (Zgaga et al., 2019). This shift
requires reimagining learning frameworks to integrate flexible, accessible, and technology-enabled
approaches that cater to diverse learner needs. Countries worldwide, as well as transnational
organizations, have increasingly emphasized the development of lifelong learning initiatives in their
higher education policy documents (Shava et al., 2023; Bond et al., 2018). Such policies highlight the
need for systemic reforms aimed at fostering a culture of continuous learning and enhancing the
employability and competitiveness of graduates in a globalized economy.

For instance, the United Nations Educational, Scientific, and Cultural Organization (UNESCO)
advocates for a broader vision: “The right to education must be expanded to be lifelong and
encompass the right to information, culture, science, and connectivity” (UNESCO, 2021, p. 4). This
perspective underlines the importance of integrating lifelong learning as a core component of higher
education, ensuring its alignment with the demands of the knowledge society and fostering inclusive
and equitable access to learning opportunities for all. Lifelong learning as a guiding principle appears
in the Sustainable Development Vision (SDV) 2030 as:

«A civil and lifelong education system must be open, accessible and of high quality. Lifelong learning is a key
principle of Sustainable Development Goal 4 with which countries committed to ‘ensure inclusive and
equitable quality education and promote lifelong learning opportunities for all [..] It includes learning
activities for people of every age, in all contexts (family, school, community, workplace, etc.) and using
different modalities (formal and informal education), which together respond to a wide range of learning-
related needs and demands» (UNESCO, 2020, p. 18).

The integration of digital technologies in education has transformed traditional teaching methods,
making learning more accessible, interactive, and personalized. In this context, technology-based
learning plays a crucial role in training and professional development, contributing to a proactive and
resilient educational system.

Such a system requires forward-thinking educational policies capable of anticipating innovation and
actively supporting the digitalization process. This approach has been a cornerstone of European
policies over the past decade, as highlighted by the European Commission (2020). Specifically,
strategies like the Digital Education Action Plan have aimed to strengthen the digital skills of students
and teachers, promoting equity and inclusion in access to technology (Pedone, 2021).

Learning, therefore, serves as the foundation for the digital transition, not only facilitating the
adoption of new technologies but also preparing the workforce and citizens to live and operate
effectively in an increasingly interconnected and data-driven society. This transformation requires
investments in technological infrastructure, continuous training, and the development of transversal
skills such as critical thinking, creativity, and problem-solving, which are essential to addressing
future challenges.

Mongolia is situated in a unique socio-economic context, characterized by frequent changes in
political governance over the past decades, as highlighted in UNESCO's 2020 report Mongolia,
Education Policy Review: Towards a Lifelong Learning System. This complex scenario presents a
range of challenges for education, making it crucial to adopt an educational system that promotes
lifelong learning.
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Initiating a lifelong learning project in Mongolia addresses the need to overcome structural and social
barriers that limit equitable access to education, particularly for marginalized populations. Proposed
solutions include the use of e-learning resources, standardized educational policies to improve
access to education, and strengthening professional training for teachers. In this context, a lifelong
learning project becomes essential to meet the needs of an inclusive and sustainable education
system, capable of supporting the growth and integration of all citizens into modern society.
Another critical aspect involves translating international educational concepts into the local context.
The challenge lies not only in translating educational terms but in making them resonate with
Mongolia's cultural and social reality. Therefore, the introduction of a lifelong learning system is not
just about adopting global educational models, but also about adapting them to the specific needs of
the country, creating an educational vision that truly reflects the unique features and challenges of
the Mongolian context.

2. The Lifelong Learning for Mongolia: Occupational Health & Safety (3L4MOHS)
project

In the unique context of Mongolia, characterized by distinctive geographic challenges, occupational
health and safety (OHS) education emerges as an indispensable element to protect the well-being of
workers and support sustainable economic and social development. The complex nature of the
Mongolian terrain, with remote industrial areas and extreme climatic conditions, underscores the
importance of adopting innovative and inclusive educational strategies to address these critical
issues. Lifelong education in Mongolia emerged in response to strong socio-economic needs during
the 1990s, following the country's transition to democracy and a market economy. The 1991 Education
Law formalized lifelong learning as a sub-sector of the education system, paving the way for the
establishment of dedicated centers at both national and local levels. Despite the progress made,
numerous challenges remain, including an inadequate regulatory framework, financial constraints, a
shortage of qualified human resources, and accessibility issues (Yembuu, 2021).

The project (3L4MOHS) aims to transfer know-how from the European part of the Mongolian partners,
in order to Develop and Implement Lifelong Learning Centres at University level. With the increasing
advancement of technology and the emergence of digital platforms, Mongolia is well positioned to
integrate e-learning methodologies into its OHS education system. This transition presents an
opportunity to overcome logistical barriers traditionally associated with face-to-face training, such
as long distances to travel and difficult weather conditions. The adoption of digital solutions not only
improves accessibility, but also allows for the customization of training paths, tailoring them to the
specific needs of workers in different sectors. In addition, the implementation of lifelong learning
programs within the occupational health and safety educational framework could help foster a
culture of prevention and shared responsibility. These programs, combined with the use of digital
tools, offer an effective means of disseminating knowledge, updating skills and raising awareness of
occupational hazards among workers, with a positive impact on productivity and quality of life.
Although the integration of digital tools into lifelong learning in Mongolia offers significant
advantages, we are fully aware of the challenges associated with their implementation.

Internet access, forinstance, remains a major issue in Mongolia, particularly in rural and remote areas
where infrastructure is limited and connection costs are high (Tuul et al., 2016). This digital divide
creates a gap between urban and rural populations, limiting the ability of those in disadvantaged
areas to benefit from digital learning resources. Moreover, hardware limitations — including the limited
availability of computers, tablets, and smartphones — further hinder the implementation of digital
tools. For this reason, the project has provided for the purchase and distribution of appropriate
technological resources, to concretely support educational activities in local contexts.

In addition to infrastructural and financial challenges, it is also essential to address the resistance to
change among both teachers and students. Some educators may lack the necessary skills and
knowledge to effectively integrate digital tools into their teaching practices, while others may be
reluctant to adopt new methodologies due to their familiarity with traditional approaches. To tackle
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these issues, specific training sessions on the use of digital devices in education have been launched,
along with capacity-building activities focused on the design and management of Learning
Management Systems (LMS).

For the implementation of the project, the analysis of the Educational needs highlighted significant
gaps and crucial requirements in the Mongolian educational system, with a focus on occupational
health and safety (OHS) training. Currently, Mongolia's educational landscape lacks structured OHS
training courses at the higher education level. Available training is mainly delivered by NGOs or
independent centers, often run by instructors who lack advanced teaching skills and experience in
designing training content. This lack compromises the quality and effectiveness of training for
students and workers, with direct repercussions on safety and well-being in the workplace.

To gain a deep understanding of the specific needs and requirements of the Mongolian partners, a
focus group was organized during the first training session dedicated to digital pedagogies. The
session involved nine stakeholders from educational institutions, training organizations, and non-
governmental organizations operating in Mongolia. The aim of the meeting was to gather direct
insights into the current challenges faced by the educational system, as well as to identify good
practices and effective solutions that could be adapted and enhanced within the framework of the
project activities. Through a structured and participatory dialogue, participants shared their
experiences regarding the integration of digital technologies in teaching, professional training in
specific areas — such as occupational health and safety — and the main infrastructural and
methodological challenges.

One of the central issues that emerged from the survey conducted is the need to supplement
theoretical instruction with practical sessions. The latter are considered crucial for translating
knowledge into applicable skills. Practical sessions, combined with courses organized directly in
workplaces, were identified as highly efficient training methods, capable of responding pragmatically
to the needs of students and companies, and also offering a cost-effective solution for many
organizations.

Another critical element concerns the need to modernize and digitize education delivery methods.
The integration of advanced technological tools such as instructional videos, virtual reality and
interactive platforms enhances both education accessibility and the quality of learning. Specifically,
the digital transformation of education can enable the personalization of training and provide
immersive experiences that increase the effectiveness of knowledge transfer. In addition, the project
emphasized the role of innovative pedagogical approaches, including blended learning and
gamification, in adapting educational content and methods to the specific needs of the Mongolian
context.

The project placed special emphasis on collaboration with industry stakeholders and government
partners, recognizing the importance of alignment between the education system and labor market
needs. This synergy is crucial for ensuring the relevance and effectiveness of the educational
programs in order to produce a tangible impact on the national economy. The direct involvement of
key stakeholders allowed educational innovation to be tailored to the country's strategic priorities,
ensuring that the benefits of training extended not only to individual workers, but also to the overall
growth of the productive sector and Mongolia's economic sustainability.

2.1Innovative Strategies and Challenges in the Digitalization of Higher Education in Mongolia:
European Literature Review

Taking note of the needs outlined above, the specific objectives of the project include the need to
establish Lifelong Learning Centres (LLCs) in Mongolian Higher Education Institutions, which will act
as hubs for lifelong learning, exploiting modern digital tools to improve the quality of learning. With
the aim of responding to the needs of the Mongolian context and in order to support the digital
transformation and digitisation of learning delivery methods and teaching in training curricula, a
European literature review was conducted to identify innovative practices, training methodologies
and tools for OHS training. Through the analysis of successful implementation cases, potential
barriers to the use of digital tools for OHS training emerged, providing a comprehensive picture of the
opportunities and challenges.
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Based on the analysis conducted, a detailed report was compiled summarising the most cutting-edge
European trends, practices and teaching methodologies for e-learning training.

It was found that gamification stands out as a particularly effective strategy. The integration of typical
game elements, such as evaluation systems, challenges and rewards, enhances learner engagement
and fosters more robust learning outcomes. Recent studies confirm that these practices have no
negative side effects and represent a dynamic solution for encouraging active student participation
while promoting a more motivating and personalised learning process (Lipnicka, 2020; van Gaalen et
al., 2021; Rodeghiero Neto & Amaral, 2024).

The project, for the digital transformation of the teaching-learning process, also envisages the use of
Virtual Reality (VR) tools, which are becoming more relevant in educational and professional contexts.
The literature highlights how such technologies have positive effects on risk reduction and increased
cognitive retention (Gulbay & Leone, 2024). In particular, VR proves to be an irreplaceable resource
for simulating hazardous situations that would be impossible to replicate in reality, such as possible
contamination situations in industry. This experiential learning mode not only stimulates
engagement, but also facilitates a deeper and more lasting understanding of safety and health
content in hazardous work environments (Junaini et al., 2022). Although AR can offer significant
benefits, it is crucial to carefully consider how to implement it in the educational context to maximise
the benefits and reduce any frustrations or difficulties students may have. The use of AR visors, such
as Hololens, means that users cannot make direct eye contact, reducing non-verbal communication
and emotional expressions, which are important for effective collaboration (Radu & Schneider, 2019).
Finally, the analysis shows the importance of integrating the different digital tools mentioned with the
adoption of active learning strategies. For instance, the combined approach integrating techniques
such as gamification and problem-based learning (PBL) has been shown to be particularly effective
in improving educational outcomes. However, the report also highlights some of the difficulties and
challenges involved in implementing this training, such as increased workload for teachers and
resistance to change on the part of students.

The implementation of digital tools in education faces complex challenges related to digital
inequalities, institutional rigidities and insufficient technological skills (UNESCO, 2023). Socio-
economic and geographical disparities limit equitable access to resources, while resistance to change
hinders the adoption of innovative methodologies. Lack of adequate training for teachers and
students, combined with deficiencies in technical support and availability of up-to-date resources,
reduce the effectiveness of digital technologies. In addition, ineffective communication undermines
interaction and motivation in online learning. Overcoming these barriers requires an integrated
approach to promote equity, innovation and inclusiveness.

In the specific context of Mongolia, the project aims to establish centres for lifelong learning and
digital transformation as hubs for educational innovation and inclusion. These centres will serve as
hubs for the professional training of teachers, for the testing of innovative digital teaching tools and
for direct support to local schools in the transition to hybrid and digitised teaching models. By
conducting case studies on successful experiences and using advanced digital platforms, the project
intends to provide stakeholders with operational tools and evidence-based knowledge to foster the
effective and sustainable integration of ICT. Thus, teacher training emerges as a key element for the
success of e-learning technologies, and this is the ultimate goal of WP2. It is crucial that educators
receive adequate and targeted training that makes them fully prepared to integrate digital tools into
their teaching practice. Only through solid and continuous training can the effective use of
technologies be ensured, thereby optimising the benefits for students.

3. Conclusion
The conclusions emerging from the proposed analysis highlight the importance of promoting quality

education in Mongolia through targeted and strategic interventions. Health and safety training,
selected as a pilot curriculum, proves crucial for strategic sectors such as mining, construction and
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agriculture, demonstrating how educational innovation can have a significant impact on sectors
crucial to the national economy.

However, there is a noticeable absence of Lifelong Learning Centres in higher education, a void that
limits the continuous development of the skills needed to meet the challenges of the contemporary
labour market. The digitisation of courses and the introduction of advanced technological tools are
therefore essential to improve the quality and standards of education in Mongolian academic
institutions. These interventions represent not only an opportunity for technological upgrading, but
also a means of bridging the gap between higher education institutions and other stakeholders,
fostering sustainable growth and the creation of new job opportunities.

The establishment of Lifelong Learning Centres and the digitisation of education are key levers for
modernising the Mongolian education system, strengthening the link between education and
economic and social development. However, constant collaboration with Mongolian partners enables
us to gather continuous feedback on the concrete needs and requirements of local contexts, thus
ensuring the effectiveness and sustainability of ongoing activities.

These efforts represent an essential step towards an inclusive and innovative education system,
capable of responding to local needs and aligning with global trends.
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