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This paper examines the changing landscape of professional learning in the face of rapid technological advancements 

and evolving workforce demands. It emphasizes the urgency for continuous reskilling and upskilling, driven by a 

plethora of learning formats and immersive technologies like virtual and augmented reality. Central to the discussion 

is the necessity of adapting the workforce for business resilience and social inclusion as job roles transform and skill 

relevance diminishes. Organizations are urged to transcend traditional training models and embrace lifelong learning 

integrated into daily work. The influence of digitalization and artificial intelligence is highlighted for their role in 

creating personalized, data-driven, and scalable learning solutions, while also introducing complexities that necessitate 

structured frameworks for informed decision-making regarding learning investments. Emerging technologies, 

particularly 3D virtual worlds, VR, and AR, promise to enhance learning engagement through immersive 

environments. Collectively, these factors advocate for a strategic reimagining of learning ecosystems to ensure that 

technological progress leads to meaningful and inclusive human development.

—
Abstract 



I. Workplace Transformation: Why Skilling is the Key to Business………………………………………...…                                                                       01

A. Skilling in the Age of Industry 4.0 and 5.0…………………………………………………………… 01

B. Reskilling, Upskilling, and Beyond……………………………………...……………………………... 01

II. Lost in Learning: How to Navigate the Overload of Skilling Options……………………………………... 03

A. Trends & Trials in Learning……………………………………………………………………………. 03

B. Overabundance of Learning Platforms and Programs……………………………………………….. 04

III. Theory in Action: The Learning Toolbox – A Project of the Global Upskill Initiative…………………….. 05

IV. Skilling in the Digital Era: The Role of AI and Technology in Learning…………………………………... 07

A. 3D Virtual Worlds as a Gateway to the Metaverse………………………………………………….. 07

B. Augmented and Virtual Reality in Professional Development………………………………………. 07

C. AI-Age: Impact of AI on Learning and Skilling………………………………………………………. 08

V. Theory in Action: Virtual Worlds for Sustainable Innovation in the Textile Industry…………………….. 10

VI. Conclusion and Outlook……………………………………………………………………………………. 12

References………………………………………………………………………………………………………. 13

—
Table of Contents



A. Skilling in the Age of Industry 4.0 and 5.0

Although Industry 4.0 is still underway, the momentum around 

Industry 5.0 has already begun to build [1]. At the same time, 

industries are increasingly voicing concerns about a widening 

skills gap and the urgent need for qualified talent [2,3]. This 

gap is being fueled by rapid environmental, economic, social, 

and technological shifts, particularly in sectors undergoing 

digital transformation [4,5]. As Industry 4.0 continues to 

redefine operational processes and job roles, employees are 

expected to acquire more advanced and diverse skill sets across 

the entire value chain. These evolving demands underscore the 

global urgency for continuous upskilling and the promotion of 

lifelong learning [1].

According to Li [6, p.1697], »workforce, capital, and 

technology are the three major components that significantly 

contributed to the evolution of the past three industrial 

revolutions.« Today, all three components are undergoing 

profound transformations. Technology is advancing rapidly 

through innovations such as the Industrial Internet of Things, 

artificial intelligence, machine learning, hyper-converged 

infrastructure, deep learning, and virtualization, which together 

enable increasingly intelligent production systems [6-9]. Other 

studies named interconnectivity, automation, and the 

abundance of data - characterizing for Industry 4.0 [1]. At the 

same time, corporations are facing rising costs - not only for 

energy, materials, and logistics, but also for technology-driven 

tools like virtual (VR), augmented (AR), and mixed reality, 

which require intensive and costly programming.

Among these components, the workforce plays a crucial role. 

The successful adoption and integration of new technologies 

rely heavily on the skills of workers who must operate and 

adapt to these systems. As a result, the importance of reskilling 

and upskilling has surged. 

According to the World Economic Forum's Future of Jobs 

Report 2020, half of the global workforce would need to be 

reskilled by 2025 [10].

Forecasting future jobs and skill sets has thus become 

increasingly vital, leading to a growing body of research 

examining labor market trends through the analysis of online 

job postings [11-18]. These studies provide valuable insights for 

various stakeholders: graduates can make informed decisions 

about in-demand skills [19]; universities and colleges can align 

curricula with labor market needs to offer more future-ready 

education [20]; and employers can benchmark jobs descriptions 

and training programs to better match emerging skill demands.

B. Reskilling, Upskilling, and Beyond

In the modern workforce, employers select the candidate with 

the demanded combination of skills to the company. According 

to Rikala et al. [1], industries are struggling with finding the 

»right-skilled« workers. But what makes a right-skilled worker? 

Employee turnover has become more common in the digital 

age, prompting companies to prioritize retention and invest in 

upskilling to build resilience and remain competitive. As new 

learning formats rapidly emerge, organizations face growing 

complexity in selecting and evaluating effective methods for 

developing future-ready skills. Additionally, skills have changed 

over the period of time. This is shown by Tushar and Sooraksa 

[21], which investigated the change of skills over the period of 

1990s, 2000s and 2010s by analyzing studies. During the 

1990s, several influential studies and reports-particularly from 

the U.S., Canada, the U.K., and Japan-identified key 

employability skills needed in the evolving workplace [22,23]. 

Across reports such as ASTD [22] and SCANS [24], a consensus 

emerged around a core set of top ten employability skills, 

including problem-solving, self-esteem, teamwork, 

communication, creativity and initiative, adaptability, 

responsibility, goal-setting, interpersonal skills, and learning.
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During the 2000s, various international studies deepened the 

understanding of employability skills needed for fresh 

graduates, identifying a broader and more nuanced set of 

competencies [26,27]. Across all studies from 2000 - 2009, 

123 skills were identified, with 59 unique ones after removing 

duplicates. The top ten most commonly reported skills include 

communication, teamwork, ICT skills, problem-solving, self-

esteem/confidence, creativity and initiative, self-management, 

planning and organizing, adaptability, and time management. 

Other frequently mentioned skills included integrity, 

responsibility, motivation, networking, and commercial 

awareness.

Between 2010 and 2019, research on employability skills 

expanded significantly across global contexts, with growing 

focus in developing countries. Fourteen key studies were 

reviewed to identify the essential skills expected from 

graduates. Rosenberg et al. [29] outlined eight dimensions with 

47 specific skills, including communication, teamwork, 

leadership, adaptability, and critical thinking. The World 

Economic Forum (2018) added a future-oriented perspective, 

listing top skills for 2018 - 2024, including analytical thinking, 

complex problem-solving, active learning, emotional 

intelligence, and digital literacy. Overall, 237 skills were 

identified in the decade, with 69 unique skills after removing 

duplicates. The most frequently cited top ten skills were: 

problem-solving, communication, adaptability, teamwork, 

critical and analytical thinking, willingness to learn, ethics and 

integrity, interpersonal skills, leadership, and ICT skills. 

Additional common skills included creativity, time 

management, professionalism, emotional intelligence, and 

responsibility.

Although companies prioritizing ready-to-go skilled workers 

over long-term training, investing in reskilling, outskilling and 

upskilling as business resilience strategies are highly important

Workplace Learning
-
»Workplace learning is a dynamic and continuous 

process in which individuals and teams engage in social 

interactions and personally internalize workplace 

experiences - both individually and collectively. These 

interactions foster the development of professional 

identity, encompassing knowledge, skills, values, and 

emotional understanding, ultimately leading to 

meaningful changes in behavior and perspective. As 

such, the way learning unfolds in the workplace is 

profoundly shaped by the specific organizational context 

[25]«.

for adaptability and innovation [4]. A skill, which refers to 

cognitive and noncognitive abilities for a particular job, is a 

measurable and observable ability that enables an individual to 

effectively apply knowledge, experience, and technique to 

perform tasks or solve problems [30]. It can be developed and 

refined through training and practice and is typically 

categorized as either a hard skill, involving technical or 

occupational competencies, or a soft skill, encompassing 

interpersonal and cognitive capabilities such as communication, 

adaptability, and emotional intelligence [31]. Ultimately, skills 

reflect the capacity to act responsibly and purposefully toward 

achieving specific goals in a given context [32].

Reskilling:
-

»Reskilling involves training employees to acquire new 
skills that enable them to transition into different roles 
within an organization, especially when their current 
roles become obsolete due to technological 
advancements or organizational changes«.

Upskilling:
-

»Upskilling refers to the process of enhancing existing 
skills or acquiring new competencies to improve 
performance in one's current role«.

Outskilling:
-

»Outskilling is the practice of providing departing 
employees with training and support to help them 
secure employment in alternative fields. This approach 
equips individuals with the necessary skills to remain 
competitive in the job market after leaving their current 
organization«.

Crossskilling:
-

»Crossskilling, also known as cross-training, involves 
training employees to perform multiple roles or tasks 
beyond their primary job functions. This strategy 
enhances workforce flexibility and ensures operational 
continuity by preparing employees to handle various 
responsibilities within the organization«.

Continuous employee development and training should be 

treated as ongoing processes, not one-time efforts. Rather than 

overhauling entire education systems, organizations can 

address skill gaps by identifying specific training needs and 

aligning them with evolving job requirements.
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A. Trends & Trials in Learning

In the rapidly evolving landscape of workplace skills, 

organizations and employees alike face an unprecedented 

challenge: navigating the vast and complex ecosystem of 

online and offline learning opportunities available today 

[33,34]. This section examines the proliferation of learning 

formats and platforms that, while offering tremendous 

potential for skills development, often create greater 

inefficiency by means of choice overload and option fatigue.

As the duration for which professional skills remain relevant 

continues to shorten, organizations increasingly recognize the 

necessity of embedding continuous learning into everyday 

work processes [35]. This integration requires new approaches 

to learning design and delivery that accommodate time 

constraints, workflow interruptions, and varying levels of 

learner motivation. Learning must now happen in the flow of 

work - accessible at the point of need and designed to 

complement, rather than solely rely on, traditional training 

events that may not always translate into meaningful 

application.

The digital transformation has catalyzed an explosion of 

innovative learning formats designed to accommodate flexible 

learning styles, content delivery preferences, and skill 

acquisition needs [34]. These diverse emerging formats 

represent a significant departure from traditional classroom-

based, workshop-based, or linear e-learning approaches that 

dominated organizational training in previous decades.

The contemporary learning ecosystem encompasses an array of 

technologies and methodologies. In our current decade, VR 

and AR have gained significant traction. VR and AR 

technologies provide immersive experiences that enable 

professionals to simulate real-world scenarios, enhancing

learning through interactive and engaging environments. These 

technologies offer several distinct advantages for professional 

development, including realistic simulations for practicing skills, 

remote collaboration opportunities, safe experimentation in 

risk-free environments, zero material waste, and significantly 

enhanced learner engagement [36]. As of 2025, the largest 

buyer in the VR educational market is industrial and corporate 

training programs [37].

Beyond immersive technologies, other emerging formats 

include gamification, which incorporates game mechanics such 

as scores, badges, and challenges to increase user engagement 

[38]. Additionally, there is microlearning, which breaks content 

into brief, focused segments [39]. Social learning, which 

leverages peer interaction and knowledge sharing [40]; and 

adaptive learning systems, which personalize content based on 

individual progress and performance [41]. The global e-learning 

market reflects this expansion, with projections indicating 

growth to approximately $400 billion by 2026, nearly doubling 

from $200 billion in 2019 [42].

Learning professionals face many challenges in this complex 

environment. A primary difficulty lies in evaluating the efficacy 

and appropriateness of numerous teaching and learning 

formats available today. The accelerating rate of innovation in 

learning technologies creates a perpetual state of adaptation, 

requiring continuous assessment of new tools and approaches. 

For example, a single Canadian university study evaluating the 

effectiveness of laboratory simulation found that the majority 

of students struggled with motivation and engagement until 

the program was redesigned to be more immersive (i.e., better 

match the familiar environment and structure of their 

traditional laboratory) [43]. These challenges are equally 

relevant in professional learning contexts, where similar hurdles 

(trial and error, fine-tuning, reactionary decision-making) often 

impede effective skill acquisition.
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B. Overabundance of Learning Platforms and 

Programs

The proliferation of online learning platforms represents both 

an opportunity and a challenge for organizations committed to 

employee development. The diversity of available options-from 

enterprise-grade learning management systems to specialized 

skill development platforms-creates a paradox of choice that 

may actually overwhelm both learning professionals and 

learners themselves.

The current learning ecosystem includes numerous platform 

categories and sub-categories of mostly Massive Open Online 

Courses (MOOCs), each targeting specific segments of the 

learning market. For independent course creators, platforms 

like LearnWorlds, Thinkific, Teachable, and Kajabi offer tools to 

create, brand, and monetize content. For enterprises, solutions 

like Docebo, Litmos, and Coursera for Business provide 

capabilities for employee training, tracking, and compliance. 

Academic institutions might leverage Moodle, edX, or Coursera 

for Campus to deliver structured learning with appropriate 

assessment mechanisms.

Despite the availability of numerous learning platforms and 

content providers, most organizations still rely on patchwork 

solutions to manage workforce development. Common 

approaches include maintaining multiple learning platforms, 

supplementary third-party content libraries, and delegating the 

responsibility for course selection to individual departments or 

employees [44]. While these strategies offer flexibility, they 

often result in duplicated effort, inconsistent learning 

experiences, difficulties in tracking learning progress, and 

overly complex administrative stewardship.

Furthermore, without a unified framework for evaluating the 

quality and relevance of learning options, organizations 

struggle to ensure that investments in upskilling actually 

translate to measurable improvements in workforce capability 

[45-47]. These limitations highlight the pressing need for a 

more systematic and evidence-driven approach to navigating 

the learning landscape.

Beyond platform proliferation, organizations and individuals 

struggle to match learning needs with appropriate content and 

delivery. This challenge manifests in several ways:

◼ Content quality assessment becomes increasingly difficult, as 

the volume of available materials is too vast or pay-walled 

without sufficient preview. [48]

◼ Alignment between learning methods and specific skill 

requirements often remains unclear [49]

◼ Determining the appropriate depth and breadth of learning 

for particular roles creates uncertainty [48]

◼ Balancing more accessible standardized learning paths with 

personalized development needs [49]

This challenge frequently results in suboptimal learning 

investments, with organizations either over-investing in 

comprehensive solutions that exceed actual needs or under-

investing in approaches that fail to deliver sufficient skill 

development. For individual learners, this complexity can lead 

to abandonment of learning initiatives altogether, with 78% of 

learning professionals acknowledging that information overload 

represents a significant barrier to effective learning.
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The growing complexity of workplace learning-driven by rapid 

technological change, evolving skill demands, and an overload 

of learning options-calls for innovative strategies in curating, 

organizing, and delivering training content. Global Upskill, a 

forward-looking initiative supported by the Dieter Schwarz 

Foundation, addresses these challenges by bridging the gap 

between emerging trends and practical workforce needs.

The project »Learning Toolbox« aims to design a platform that 

helps organizations stay future-ready by identifying key 

technologies, forecasting skill requirements, and 

recommending tailored learning solutions. Developed in 

collaboration with industry experts and educational 

researchers, the Learning Toolbox provides a structured, user-

centric solution to support modern workforce development. Its 

core mission is to empower companies to make informed 

decisions about learning formats and strategies by offering 

criteria-based, personalized recommendations aligned with 

organizational goals and learner needs.

Functioning as a decision-support system, the platform enables 

users to evaluate, select, and implement the most appropriate 

training approaches for their specific contexts - whether the 

goal is onboarding, upskilling, outskilling, reskilling, or 

leadership development. By integrating expert knowledge with 

practical insights, the Toolbox serves as a one-stop resource to 

navigate the ever-expanding ecosystem of corporate learning, 

ultimately fostering resilience and adaptability in a fast-paced 

business environment (Figure 1).

The ideal implementation of the Learning Toolbox features 

web-based accessibility that serves user accounts. For learning 

professionals, it provides evidence-based 

frameworks for selecting appropriate learning methodologies 

based on content type, learner characteristics, and 

organizational constraints. For individual learners, it offers 

learning pathway recommendations based on objective, skill 

level, and preferred learning styles. By accessing database 

content via relevant criteria search, the Learning Toolbox helps 

organizations prioritize learning investments strategically rather 

than reactively.

The system's architecture includes:

◼ A comprehensive content database of learning options, 

categorized by format, content area, skill level, and time 

commitment

◼ Available option for AI Large Language Model (LLM) 

guidance and automatic direction through database to 

pinpoint relevant content by means of conversation over 

search bars

◼ Recommendations directing users to providers of the 

relevant learning formats and platforms

Figure 1: Toolbox Landing Page © Fraunhofer IRB
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Figure 2: Toolbox Filter categories
© Fraunhofer IRB

guidance. However, the rapid evolution of technology, 

especially in the realm of Artificial Intelligence, is poised to 

fundamentally alter the landscape of workplace learning itself. 

As we transition from simply curating existing learning 

resources to leveraging AI-driven tools for personalized 

instruction and immersive experiences, a new set of 

opportunities and challenges emerge. The future of 

professional upskilling will explore the transformative role of AI 

and related technologies in shaping the future, and how 

organizations can leverage these innovations to drive enhanced 

learning outcomes.

The Learning Toolbox user journey is simple but effective. 

Consider a personnel manager tasked with developing an 

upskilling agenda for their workforce. By logging into the 

Learning Toolbox, the manager can filter available learning 

formats based on skill area, time commitment, and preferred 

delivery method. Each recommendation is accompanied by 

evidence-based description and links to providers.

The Learning Toolbox offers a structured approach to 

navigating the overwhelming array of learning options, 

providing personalized recommendations and evidence-based
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A. 3D Virtual Worlds as a Gateway to the 

Metaverse

At the latest since Mark Zuckerberg’s announcement in 2021 

of renaming the Facebook group to Meta, there has been a 

heightened focus on realizing the concept of the metaverse, 

which draws inspiration from the ideas presented in Neil 

Stephenson’s novel »Snow Crash« [50] and can be 

conceptualized as »a massively scaled and interoperable meta-

ecosystem of other digital ecosystems of real-time rendered 3D 

virtual worlds which can be experienced synchronously and 

persistently by an unlimited number of complementors and 

consumers with an increased user experience caused by a 

creativity-guided co-creation of goods managed by 

orchestrators and supported by platform owners« [51, p. 7]. By 

enabling users to interact simultaneously as avatars within a 3D 

virtual environment, that »capitalizes upon natural aspects of 

human perception by extending visual information in three 

spatial dimensions« [52, p. 833] alongside software 

applications, the metaverse merges conventional modeling and 

simulation techniques with emerging user dynamics, fostering 

emergent knowledge processes [53,54]. By now, it was 

envisioned that 3D virtual environments »may become primary 

tools (with video and text secondary) for learning many aspects 

of history, for acquiring new skills, for job assessment, and for 

many of our most cost-effective and productive forms of 

collaboration.« [55, p. 7]. Although these assumptions have 

not yet been fulfilled, 3D virtual environments of popular 

gaming platforms such as Roblox and Fortnite as well as their 

extensions VR and AR are increasingly gaining popularity and 

considered enabling technologies of the metaverse [56,57]. 

Particularly in education, discussions about the metaverse have 

gained momentum, demonstrated by an increase in scientific 

publications since 2021 [58], although the potential of 3D 

virtual worlds as key elements of the metaverse for educational 

purposes has been explored for more than a decade:

In education, 3D virtual worlds are believed to offer advantages 

over 2D learning platforms, such as learning management 

systems [59]. These advantages include enhanced spatial 

knowledge representation, greater opportunities for 

experiential learning, increased motivation and engagement, 

better contextualization of learning, and improved collaborative 

possibilities. This potential can be attributed to their unique 

design features, particularly in terms of 1) representational 

fidelity and 2) learner interaction, allowing for increased realism 

in Human-Computer Interactions [59]. Furthermore, 3D virtual 

worlds are suggested for fulfilling needs for autonomy, 

relatedness, and competence [60] and moreover, for 

encouraging gameful experiences [61] that can even 

outperform traditional learning methods [62].

Although it is suggested that 3D virtual worlds can exist, and 

have already existed independently in the past, the metaverse 

needs to draw on some type of virtual environment, whether 

being in the field of AR or VR that build on the concept of 

virtual worlds [56].

B. Augmented and Virtual Reality in Professional 

Development

Following Girvan [63], virtual reality systems are designed to 

deepen users' immersion in virtual environments, primarily 

through the use of VR hardware such as head-mounted 

displays. These systems provide novel ways to engage in virtual 

worlds by increasingly enveloping the user's senses, thereby 

minimizing awareness of the physical environment, finally 

enhancing the user’s presence within the virtual world. 

Contrary to VR, Augmented Reality (AR) is defined as the 

enhancement of the real physical environment through the 

addition of computer-generated virtual information. It 

integrates virtual elements into real-world data to create
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interactive, three-dimensional experiences, blending virtual and 

real objects, supporting real-time interaction and incorporating 

3D virtual components [64,65].

To date, VR applications are most prominent in healthcare, 

followed by engineering, language learning, business, among 

others and have the potential to increase learning 

effectiveness, going beyond mere knowledge transfer and 

facilitating the development of critical competencies [66,67]. 

Regarding professional development, VR is suggested to offer 

powerful tools for accelerating employee onboarding, 

enhancing leadership skills, and supporting decision-making. 

By simulating realistic work environments, it can provide 

employees with hands-on experience, helping them adapt 

quickly to company procedures and minimize costly errors. 

Additionally, VR has strong potential in leadership 

development, enabling immersive training in soft skills such as 

communication, team management, and conflict resolution. 

Furthermore, simulated high-pressure scenarios offer a safe 

space for leaders to practice decision-making without real-

world consequences [68]. Thus, VR is particularly suitable for 

learning environments that prioritize active learner 

engagement and practical application, such as active 

manipulation and constructive creation [67].

Like VR, AR applications serve a wide range of educational 

purposes, including visualizing abstract concepts, using 

gamification to develop skills such as problem-solving, critical 

thinking, and collaboration, enabling virtual field trips to 

explore diverse environments, and providing simulations that 

allow learners to practice real-world scenarios [69]. Beyond 

higher education, AR presents valuable opportunities for 

professional development, particularly in industry and 

vocational training. It is increasingly applied in fields such as 

industrial manufacturing and building safety, alongside the 

medical field [70]. These implementations have been shown to 

enhance learning outcomes, including the development of 

relevant vocational skills, improved task performance and 

decision-making, increased professional expertise and 

experience, greater engagement and motivation, enhanced 

self-regulated learning, reduced cognitive load, shorter training 

durations, and a lower rate of operational errors (ibid.).

Thus, both AR and VR allow to recreate real-life scenarios, 

employ immersive learning environments and provide hands-on 

experiences that bridge theory and practice that are expected 

to transform education, including professional development 

[68,70,71]. However, despite promising characteristics, both 

VR and AR face hurdles which make implementation difficult at 

scale. For example, many current VR solutions are designed for 

broad audiences, without tailoring content to specific fields of 

study, education levels, or professional roles. This lack of 

personalization limits their effectiveness in addressing the 

needs of different user groups and employers [68].

Moreover, the sustainable implementation of AR and VR is 

oftentimes limited due to limited proficiency in these tools both 

by educators and scholars as well as shortage of educational 

software, challenges with maintenance and technological 

updates, and high implementation costs [66,72]. As a common 

practice employers often develop technology platforms that suit 

their own educational needs and combine these platforms with 

off-the-shelf digital products to maximize user experience [70]. 

This highlights the growing importance of metaverse and 

online gaming platforms for educational purposes, such as 

Roblox, Fortnite, and Minecraft, which are projected to reach a 

market value of $31.6 billion by 2025 [73]. Their success is 

partly driven by their strong appeal to users and subcultures 

[57], as well as the platforms' ability to customize visually 

captivating 3D virtual worlds [59]. These platforms increasingly 

support VR (as seen with Roblox and Minecraft) and explore 

early-stage and experimental AR, such as Roblox’s Replica and 

the Minecraft Earth project. Given the ongoing technological 

advancements, educational VR and AR applications are 

expected to become increasingly prevalent, opening up new 

opportunities for the design of immersive learning 

environments that promote professional development in the 

future.

C. AI-Age: Impact of AI on Learning & Skilling

As we transition into the era of Industry 5.0, artificial 

intelligence is emerging as a transformative force in education, 

moving beyond the outdated »one-size-fits-all« approach to 

support highly personalized learning experiences. Companies 

and educational institutions are now positioned to leverage AI 

to tailor educational pathways to individual learner needs - 

taking into account preferences, learning pace, cognitive styles, 

and favored formats [74]. This personalized learning 

environment not only enhances engagement but also promotes 

deeper understanding and long-term retention of knowledge.

AI applications in education span a wide spectrum, from 

adaptive learning systems and intelligent tutoring to automated 

assessments and performance analytics. These tools facilitate 

real-time feedback, support learning diagnostics, and enable 

data-driven decision-making to improve both teaching and 

learning processes [75]. Chatbots and virtual assistants also play 

a growing role, providing on-demand support to learners and 

freeing up educators’ time for more complex instructional 

tasks.

However, with these technological advancements come a host 

of complex challenges - ethical, legal, social, and educational. 

The integration of AI into learning environments raises 

important ethical questions about data privacy, algorithmic
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transparency, and bias. For instance, concerns over how AI 

systems collect, store, and process student data demand 

rigorous safeguards to ensure security, consent, and fairness. 

Legally, educational institutions must navigate an evolving 

landscape of regulations related to AI usage, intellectual 

property, and accountability for automated decisions, which 

often lack clear precedent.

Socially, AI risks deepening the digital divide by 

disproportionately affecting learners and educators with limited 

access to reliable technology or digital literacy skills. There is 

also the potential for AI to reshape traditional educational 

roles, particularly the teacher-student relationship, challenging 

established pedagogical norms and interpersonal dynamics.

From an educational standpoint, AI integration calls for 

significant shifts in curriculum design, assessment methods, 

and instructional strategies. Educators must embrace a more 

flexible and interdisciplinary mindset, aligning teaching 

practices with the evolving capabilities of intelligent systems. 

This transformation requires not only technological adaptation 

but also a rethinking of educational goals in light of what AI 

can and cannot do.

A further pressing issue is the need for comprehensive 

educator training to equip teachers with the skills necessary to 

effectively utilize AI tools. Many educators currently lack 

sufficient knowledge of AI and its practical applications, posing 

a major barrier to meaningful

implementation [76]. Professional development programs must 

therefore prioritize not only technical skills but also 

competencies such as critical thinking, ethical reasoning, 

creativity, and value creation. Additionally, educators should be 

trained to understand the broader implications of AI, machine 

learning, and automation - particularly in terms of optimizing 

learning outcomes while ensuring equity and inclusivity [77,78]. 

Lastly, a fundamental understanding of artificial intelligence is 

essential for its effective use. Reviews of existing studies 

indicate that there is a widespread lack of knowledge regarding 

AI applications, particularly within the healthcare and medical 

fields. This knowledge gap is evident across both low- and 

middle-income countries (LMICs) and high-income countries 

(HICs), highlighting a global issue. Many participants reported 

having neither attended formal AI-related courses nor engaged 

with academic literature on the topic, pointing to insufficient 

exposure to structured AI education [79].

To navigate these challenges, collaboration is key. Policymakers, 

educators, developers, and researchers must work together to 

establish clear ethical frameworks, inclusive digital policies, and 

best practices for the responsible use of AI in education. Only 

through such a holistic and collaborative approach can we 

ensure that AI serves as a tool for empowerment - enhancing 

rather than replacing the human dimension of teaching and 

learning.
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As the world of work continues to evolve at an unprecedented 

pace, immersive technologies such as the metaverse are 

opening up new frontiers for professional learning and skills 

development. In our current project, a spinoff of the Learning 

Toolbox Project, Fraunhofer IRB is harnessing the potential of 

virtual worlds to transform how learning professionals engage 

with complex industrial processes. Our focus lies in the textile 

industry, with a specific spotlight on the production of running 

shoes - a globally relevant sector at the intersection of fashion, 

performance, innovation, and sustainability.

We are developing a metaverse-based training environment on 

the Roblox platform that enables learners to explore the entire 

lifecycle of running shoe production. Designed for roles such as 

junior product designer or junior brand manager, the virtual 

world offers immersive learning scenarios to onboard new 

employees, build cross-functional understanding, and foster a 

culture of collaboration and sustainable innovation.

Our virtual world is modeled after a realistic shoe 

manufacturing supply chain, with different zones dedicated to 

design, material sourcing, prototyping, tooling, assembly, 

marketing, and retail. Learners take on role-based challenges, 

interact with NPCs (non-player characters), but also collaborate 

with other peers to solve real-world problems. For instance, a 

junior product designer can explore what a Specification Sheet 

is, understand its key components, and gain insight into the 

various elements that make up a running shoe. They also learn 

to identify which parts offer the greatest potential for 

sustainable innovation. 

These tasks go beyond theoretical learning - they are grounded 

in real-world developments in eco-design, advanced materials, 

and digital manufacturing practices. This metaverse approach 

supports experiential learning, a method proven to increase 

engagement, retention, and critical thinking. Learners navigate 

the shoe production process in a non-linear, exploratory way, 

which reflects the real-life dynamics of the industry. They can 

experiment with design decisions, see their outcomes in real-

time, and receive instant feedback. By simulating the 

consequences of sustainable versus unsustainable choices, 

learners gain a deeper understanding of the trade-offs and 

opportunities in product development.

The textile and footwear industry, particularly in fast fashion 

and sportswear, faces growing scrutiny for its environmental 

and social impact - from CO₂ emissions and water consumption 

to labor practices and material waste [80,81]. Yet, it also holds 

immense potential for circular innovation, digital 

transformation, and localized, on-demand production. Our 

project aims to equip the next generation of professionals with 

the skills, mindset, and tools to navigate this transformation. By 

making the invisible visible - whether it’s the carbon footprint 

of a material or the lifecycle of a design - we hope to build 

awareness, responsibility, and innovation literacy among 

learners.
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Figure 3: First Impressions of the Metaverse Environment Within Roblox © Copyrights

In sum, our metaverse-based learning world not only addresses 

the urgent skills gap in sustainable product development but 

also reimagines how professional training can be delivered - 

engaging, relevant, and transformative.

Learning in virtual worlds like Roblox blurs the line between 

simulation and reality, creating authentic learning experiences 

that are dynamic, social, and impact-driven. As we move 

towards a future where sustainability is no longer optional, but 

imperative, immersive learning environments like ours become 

powerful vehicles for systemic change. They provide a safe 

space for experimentation, collaboration, and discovery, 

fostering the kind of interdisciplinary knowledge that the 

textile industry urgently needs.
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As the pace of digital transformation accelerates, organizations 

face mounting pressure to keep their workforce equipped with 

the skills needed to stay competitive and resilient. Systematic 

upskilling and reskilling are no longer optional - they are 

strategic imperatives for long-term sustainability and societal 

progress. This publication has explored the evolving landscape 

of professional learning, examining the challenges and 

opportunities presented by digital platforms, emerging 

technologies, and the shifting demands of the modern 

workplace.

One key issue identified is the fragmentation of learning 

ecosystems. While a broader array of formats and platforms 

has democratized access to knowledge, it has also introduced 

complexity, inefficiencies, and decision fatigue. Organizations 

increasingly recognize the need to embed learning into the 

day-to-day flow of work - making it timely, contextual, and 

aligned with actual job tasks. This shift requires more than new 

tools; it calls for a fundamental cultural change in how we view 

professional development - not as a one-time event, but as a 

continuous, integral part of performance.

Simultaneously, the explosion of digital content and credentials 

presents both opportunity and challenge. Learning 

professionals must now navigate a vast array of offerings while 

ensuring relevance, quality, and alignment with organizational 

goals. Structured, data-informed solutions - such as the

Learning Toolbox developed within the Global Upskill initiative - 

help address this challenge by guiding users to the right 

learning format based on role, context, and learning goals. 

These tools play a crucial role in reducing decision paralysis and 

improving the effectiveness of learning strategies. Looking 

ahead, immersive technologies such as VR and AR are set to 

redefine how we learn. Virtual learning environments, including 

those developed in platforms like Roblox, offer hands-on, 

experiential training that mirrors real-world complexity. By 

simulating industry-specific scenarios - like running shoe 

production in the textile sector - learners can explore 

sustainable practices, collaborate globally, and develop skills in 

a realistic, engaging setting. However, for these innovations to 

reach their full potential, they must be thoughtfully integrated 

into broader learning ecosystems and supported by educators, 

employers, and policymakers alike.

The road forward requires coordinated efforts across sectors. 

Businesses must invest in adaptable and inclusive learning 

infrastructures. Educators need resources and training to 

harness new tools effectively. Policymakers must create 

enabling frameworks that support lifelong learning while 

ensuring equity and accessibility. Ultimately, the future of work 

will be shaped not only by technological innovation but by our 

collective ability to foster a culture of continuous learning. 

Those who can build and sustain that culture will lead the way 

in productivity, innovation, and human-centered growth.
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