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Abstract 
Futures Literacy is defined as the ability to imagine, understand, and prepare for possible futures, 

empowering individuals and organizations to act proactively in the present, specifically aiming at 

shaping preferable futures. This competence is regarded as one of the key qualifications of the 

21st century, fostering both individual agency in managing uncertainty and collective engagement 

for societal transformation. This contribution explores the connection between Futures Literacy 

and education within a culture of Digitality, particularly against the backdrop of the VUCA world 

(Volatility, Uncertainty, Complexity, Ambiguity). The transformation towards a transformative 

education is essential to equip learners for the challenges of rapid technological change and 

complex societal demands. The integration of Digitality and Futures Literacy necessitates a 

systematic anchoring in teacher education, a critical digital professionalization, and a shift 

towards a participatory and collaborative teaching culture. Future research should focus on the 

epistemological foundations, empirical application in digital contexts, and the ethical implications 
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of technological components like Artificial Intelligence and Big Data in anticipation processes. 

The overarching goal of futures education is to question and disrupt the way we anticipate the 

future, making the verification of paradigms a key strategy for overcoming the crises of the 

Anthropocene. 
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Futures Literacy, Media Literacy, Digitality, Transformative Education, VUCA World (Volatility, 
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1. Introduction  

What is futures literacy and how does it relate to education in a culture of digitality? 

What does it mean to be futures literate in a culture of digitality, how do the concepts complement 

each other, how do they influence each other, and what contradictions can be identified? This 

article will explore these questions.  

Futures literacy refers to the ability to imagine possible futures, understand them and 

prepare for them. This enables individuals and organisations to act with foresight in the present 

and aims in particular to shape preferable futures. The concept is becoming increasingly important 

in various areas such as education, policy-making and technological development (UNESCO, 

2021). The importance of futures literacy is particularly evident in two key aspects. Firstly, futures 

literacy strengthens individuals' ability to act by enabling them to cope with uncertainty and make 

informed decisions for the future (Aranda Muñoz et al., 2023). Second, it contributes to social 

transformation by promoting collective engagement and encouraging cooperation to actively shape 

desirable futures (Sippl, 2024).   

A wide range of planning horizons and methods can be combined with seemingly absurd 

imagination. Futures literacy enables us to become aware of the sources of our hopes and fears. It 

allows us to recognise the diversity of the world and to better assess the consequences of the 

decisions we have to make. That is why futures literacy is considered one of the key skills of the 

21st century (UNESCO, 2021). While education for sustainable development aims to promote 

competencies for sustainable, equitable and future-proof action, futures literacy broadens this 

perspective by strengthening the ability to imagine and understand different possible futures and 

to derive options for action in the present from them. The combination of these two approaches 

results in an educational approach that not only imparts knowledge about sustainable development, 

but also empowers learners to design desirable futures and actively shape them. 

The application of futures literacy extends across various contexts. In the field of 

education, initiatives such as the UNESCO Chair focus on integrating futures literacy into teacher 

training in order to create participatory learning environments (Sippl, 2024). In addition, artistic 

interventions, such as workshops that combine speculative thinking and artistic methods, have 

helped to strengthen futures literacy. Such approaches encourage people to critically question 

existing ideas about technology and future scenarios and to develop new perspectives (Bergheim, 
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2020). Enabling imagination and anticipation are key competencies for the Anthropocene. 

Enabling imagination refers to making alternative and novel futures beyond ingrained patterns of 

thought conceivable in order to overcome the reductionism of deterministic forecasts. Our task is 

not only to prepare children for a future we do not know, but also to guide them in imagining 

different futures (Bartosch et al., 2023, p. 112). Previous efforts to think about the future have 

mostly been attempts to overcome uncertainty and make sense of complexity, "to colonise 

tomorrow with the ideas of today" (Larsen et al., 2020). Experts were consulted in this task, who 

derived possible and desirable future scenarios based on historical or current developments. 

However, this approach leads to a narrowing of assumptions about the future: 

 "They have limited our ability to imagine outside predefined paradigms, or to sense and 

make sense of phenomena that may not belong to pre-existing models. Imagined futures that do 

not arise from efforts to address what is currently deemed probable or desirable have no place in 

mainstream thinking" (Larsen et al., 2020).  

A central goal of this futurology is therefore to overcome this reductionism and make 

novel, previously invisible phenomena tangible. Anchoring future studies in formal school 

education is therefore a key concern. 

 

2. Current Discourses 

2.1 Challenges of the VUCA World 

The question arises as to how futures literacy can be linked to education in the context 

of digitality. There are several connections here. The first question that comes to mind is what kind 

of world we should be preparing learners for and, by extension, which skills will be particularly 

important in the future. The concept of the VUCA world describes a future characterised by 

volatility (rapid, unpredictable change), uncertainty (lack of knowledge about the occurrence of 

events), complexity (numerous, interrelated factors) and ambiguity (ambiguity and uncertainty of 

situations). This concept describes an environment that was originally introduced by the US 

military to analyse the post-Cold War era. In order to prepare learners for this VUCA world, 

education must also evolve to integrate digital literacy and futures literacy (Höfler et al., 2023, p. 

346). This development towards transformative education is essential to enable learners to go 

beyond mere adaptability to the responsible co-creation they need to cope with rapid technological 

change and complex social demands and to actively shape desirable futures (Dumbuya, 2024; 

Tarmann, 2024). Nevertheless, these efforts are often hampered by rigid educational structures 
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that make it difficult to integrate innovative teaching methods and thus fail to adequately address 

the skills relevant to life in the 21st century. While the integration of digital literacy and futures 

literacy is crucial, it is also important to consider the potential disadvantages of technology use, 

such as the risk of excessive dependence on technology, which can impair basic interpersonal skills 

and critical thinking (Filk, 2020; Dadaczynski et al., 2025).  

 

2.2 Education in a Culture of Digitality 

Digital skills are a fundamental ability that enables learners to use technology effectively 

and navigate the digital world successfully (Sari et al., 2024). They are considered essential for 

participation in the social and professional life of the future, which is why the European 

Commission emphasises the need to teach these skills early on in order to ensure equal 

opportunities (European Commission, 2022). Accordingly, digital competence models have been 

and continue to be developed for students, teachers and citizens in general (Brandhofer, 2022; 

Carretero et al., 2017; Ehlers et al., 2023; Ferrari, 2013; Redecker, 2017). It should be noted that 

digital competences are perceived comprehensively in relation to the culture of digitality. The use 

of digital media in the teaching and learning process, learning with digital media, is only one aspect 

of formal education. The perspective broadens when teaching and learning about digital media is 

included (Brandhofer et al., 2019; Döbeli Honegger, 2016, p. 43). This includes both media and 

IT education, which encompass engagement with the digitalised world and the development of 

reflective skills in dealing with digital media. Another relevant aspect is learning through digital 

media, which refers to various forms of adaptive learning systems. At the same time, however, 

they also represent a distraction – through constant availability, digital stimuli and the fear of 

missing out (Kroll, 2018, p. 236; Wampfler, 2018, p. 111). Therefore, the ability to avoid 

distractions and focus attention, learning despite digital media, is one of the key competencies of 

the 21st century (Allmers et al., 2022, p. 102). 

Education and training under the conditions and contexts of digitality encompasses these 

four perspectives and goes far beyond them (Brandhofer & Wiesner, 2023a). The formal 

characteristics of referentiality, communality and algorithmisation characterise all cultural 

processes under the conditions of digitality (Meder, 2004, p. 46; Stalder, 2016, p. 95). This 

approach requires a reorientation of educational content and methods.  

This includes educational institutions developing concepts that anchor digital skills not 

in isolation, but in the context of future-oriented competencies. Digital competence represents the 
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fundamental ability to use technology effectively and participate, while the importance of critical 

media literacy for future-oriented thinking forms a crucial, reflective extension. Critical media 

literacy, as the ability to critically reflect on the use of digital media and its social impact on future 

ideas, is, in this sense, the necessary ability to critique media. Learners must be able to evaluate 

digital information and reflect on its influence on ideas about the future (Parveen et al., 2024).   

 

2.3 Digital Applications as Enablers for Future Thinking  

The transformation of leading media brings with it a multitude of new learning 

opportunities (Brandhofer & Wiesner, 2023a). Digital media open up new horizons for learning 

and experience. Digital simulations, virtual reality (VR) and other technologies therefore enable 

learners to explore and experience different future scenarios. This promotes systematic reflection 

on possible, probable and desirable futures – a core aspect of futures literacy. The use of digital 

media also goes hand in hand with the establishment of new learning formats. Hybrid and virtual 

learning environments can be seen as an opportunity to make futures literacy tangible. For 

example, virtual scenario workshops, serious games and hybrid learning environments are used to 

make futures literacy tangible and to support engagement with different future perspectives 

(Miller, 2007). Collaborative online projects also enable learners to develop and discuss future 

scenarios together. In this sense, digital applications facilitate collaboration and exchange between 

students (Rau & Rieckmann, 2023; Tolks & Sailer, 2021).  

In the context of futures literacy, digital media support the core processes of future-

oriented thinking: learners can visualise different possible and desirable futures, question 

assumptions, explore alternative courses of action and assess their potential consequences. 

Collaborative online tools such as Miro or Padlet allow scenarios to be created, discussed and 

iteratively developed together. Simulations or VR environments make complex interrelationships 

immediately tangible and enable reflections that would only be possible to a limited extent in 

purely analogue teaching. In this way, digital media specifically expand the didactic approaches 

to future education and promote active, reflective engagement with future developments on the 

part of learners (Hauck-Thum et al., 2023). 

 

2.4 Computational Thinking 

Making alternative futures conceivable is a central concern of futures literacy. 

Computational thinking (CT) as an approach can be an important building block in this endeavour. 
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Like futures literacy, computational thinking is also dedicated to making things conceivable and 

anticipating them. Computational thinking is a problem-solving approach based on concepts from 

computer science, but it can be applied in various disciplines. It involves a systematic process in 

which problems are broken down into manageable parts, patterns are identified, essential details 

are abstracted, and algorithms are designed to solve them. This approach has gained considerable 

attention in education and professional development because it promotes analytical and critical 

thinking skills (Antonitsch & Hanisch, 2014; Brandhofer & Tengler, 2023; Computer Science 

Teachers Association, 2014). Re-examining paradigms and deeply rooted patterns of thinking and 

abandoning them where necessary is becoming an essential strategy for addressing the crises of 

the Anthropocene. CT goes beyond pure programming and encompasses a systematic approach to 

problem solving that can also be used in non-technical contexts. A particular strength of CT lies 

in its narrative component, which makes it possible to explain complex issues in an understandable 

way through the structured presentation of problems and solutions in the form of comprehensible 

step-by-step sequences (Lavigne & Wolsky, 2021). This narrative form helps learners to formulate 

problems clearly, recognise cause-and-effect relationships and develop possible solution strategies 

logically. By depicting problem-solving processes narratively, CT not only promotes analytical 

thinking, but also the ability to communicate actions and decisions in a comprehensible manner. 

In this sense, CT contributes significantly to systematically addressing challenges and designing 

transparent solutions. 

 

2.5 Learning Paradigms and Computational Empowerment 

In order to meet the challenges associated with sustainability issues, innovative 

educational approaches are needed in addition to those that use digital media as enablers. One such 

approach is computational empowerment (CE), which takes up the ideas of computational thinking 

and expands them to include school administrative, pedagogical and didactic aspects. 

Computational empowerment refers to the ability and process by which individuals and 

communities gain control over technological tools and digital infrastructures to meet their own 

needs and goals. This concept encompasses not only the teaching of programming and computer 

skills, but also the promotion of a deep understanding of the ethical, social and political 

implications of technology (Tissenbaum et al., 2017, p. 1706). Computational empowerment 

enables people to think critically about the use of technology, develop innovative solutions and 

actively participate in shaping a more equitable and sustainable digital society. For example, 
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simple applications can be programmed in class that address and visualise energy consumption in 

schools and at home. In doing so, students discuss not only the technical implementation, but also 

ethical issues such as fairness and environmental sustainability. In this sense, CE aims to reduce 

the digital divide and strengthen the autonomy and capacity for action of marginalised groups by 

providing them with the means and knowledge to act and shape the digital world. Computational 

empowerment is therefore not only concerned with the what of digital education, but also with the 

how (Iversen et al., 2018). Self-determination, participation and solidarity are important 

components of the concept, which are of particular significance in the transition from a book 

culture to a network culture (Brandhofer & Wiesner, 2023b; Göbl et al., 2023; Stalder, 2018). 

Project-based learning as a building block of CE has proven to be an effective method, as it actively 

involves students in real-world projects, thereby promoting their problem-solving skills and 

teamwork (Tiandem-Adamou, 2024). The digital transformation and the examination of futures 

literacy also require a change in the learning culture (Hauck-Thum & Franz, 2023), a change that 

is envisaged in the CE concept. By taking varying practices into account and encouraging 

collaborative exchange, children's knowledge can be used to make alternative futures tangible. 

These discourses illustrate the close link between digitality and futures literacy in 

education and underscore the need to adapt education systems to the challenges and opportunities 

of an increasingly digitalised and uncertain future. 

 

3. Research Perspectives  

The previous chapter attempted to present the current discourses on the topic in a 

structured manner. Many of these approaches are exploratory, which is not surprising given the 

topic of futures literacy. This also opens up numerous research perspectives, including both 

theoretical and application-oriented questions. In particular, the interactions between digital 

technologies and the ability to anticipate and shape future developments are increasingly becoming 

the focus of scientific analysis (Cuhls & Kuwahara, 2020; Mazé, 2020). A central research 

approach lies in the in-depth theoretical reflection on the epistemological foundations of futures 

literacy in a culture of digitality. This raises the question of the extent to which digital technologies 

not only provide new tools for anticipating the future but also change our understanding of the 

future itself. The investigation of the role of digital narratives, algorithmically generated futures 
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and the dynamics of collective imagination in virtual spaces is of particular relevance here 

(Jenkins, 2006).   

In addition to theoretical foundations, empirical research on the application of futures 

literacy in digital contexts is needed. Qualitative and participatory methods that analyse the 

practice of shaping the future in digital environments are particularly relevant here. Research 

questions may relate, for example, to the role of actor networks, the use of immersive technologies 

for visualising the future, or the effectiveness of digitally supported future processes. Investigating 

how different social groups use digital applications to design and discuss alternative future 

scenarios also offers a promising field of research.   

Another important area is the technological dimension of futures literacy. The increasing 

link between anticipation processes and artificial intelligence, big data and algorithmic decision-

making systems raises questions about the potential, but also the limitations, of these technologies 

(Sfetcu, 2024). This presents the challenge of rethinking human future skills in the context of 

machine learning and data-driven forecasts, thereby counteracting the risk of restricting the scope 

for action.  The ethical and social implications of digital futures must also be critically reflected 

upon. After all, another relevant topic is the consumption of resources by digital technologies in 

general and the operation of AI systems in particular (OECD, 2022; Ligozat et al., 2022). In doing 

so, it is important to consider mechanisms for ensuring transparency, participation and fairness in 

digital future processes. Finally, these perspectives also open up opportunities for interdisciplinary 

collaboration. Linking futures literacy with media and communication studies, design research, 

social sciences and technology assessment can provide new methodological and conceptual 

impetus.  

 

4. Professionalisation Needs in Teacher Training  

Advancing digitalisation and the growing importance of futures literacy require a 

reorientation of teacher training in order to meet future challenges. Teachers are faced with the 

task of not only using digital technologies competently but also promoting future-oriented ways 

of thinking that enable a reflective and critical examination of future developments. This gives rise 

to specific professionalisation needs that must be addressed at both the conceptual and 

methodological-didactic levels. 
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A key requirement is the systematic anchoring of futures literacy as an integral part of 

teacher training. Teachers must be empowered to develop and impart future skills that enable them 

to prepare pupils for complex and uncertain developments. Against the backdrop of global 

challenges such as climate change, resource scarcity and social inequality, which are central 

dimensions of education for sustainable development, a curricular adaptation of teacher training 

and continuing education programmes is necessary.  

The aim is to systematically integrate future thinking, scenario techniques and creative 

anticipation methods into educational practice. Closely linked to this is the need for digital 

professionalisation. Teachers must not only acquire basic digital skills, but also develop a critical 

understanding of the social and epistemic implications of digital technologies. This includes 

reflection on algorithmic decision-making processes, the influence of artificial intelligence on 

educational processes and the role of digital platforms in shaping the future. Professional 

development programmes should therefore increasingly incorporate interdisciplinary perspectives 

in order to enable a holistic examination of the digitality of the future. 

A further need for professionalisation arises from the necessity for a participatory and 

collaborative teaching culture. Future-oriented educational processes require new forms of 

cooperation between teachers, learners and other actors from science, business and society. 

Teachers must therefore not only be enabled to use digital applications for collaboration and 

networking, but also to develop innovative pedagogical concepts based on openness, 

interdisciplinarity and co-creation. 

Finally, the changing educational landscape requires increased reflection on the ethical 

and social implications of future education in digital contexts. Teachers need strategies for dealing 

with normative issues and anchoring critical thinking about possible, probable and desirable 

futures in their educational work. This also implies professionalisation in the areas of values 

education, democracy promotion and critical media education. 

In summary, it is clear that comprehensive adjustments are needed in teacher training in 

order to meet the requirements of a digital and future-oriented educational world.  

 

5. Conclusion 

The goal of futures literacy is to give meaning to thinking by questioning and disrupting 

the way we anticipate the future. Examining paradigms and ingrained patterns of thinking and, if 
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necessary, abandoning them will be an important strategy for coping with the crises of the 

Anthropocene. Digitality, in turn, shapes our society and changes how we learn and work. Futures 

literacy is becoming increasingly important in this digital world, and digital media offer new 

opportunities for innovative learning methods, helping us to understand complex issues and 

develop alternative courses of action.  
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