
1 
 

  
 

 

Far-Future Strategy Development  
for STEM Higher Education Teachers 

 
 

PR1 FIT4FUTURE: 
Curriculum and Competence Framework 

 
 

13 December 2022 
 
 
 

 

 

 

 

 

 

   
 
 
 

 

This project has been funded with support from the 
European Commission. This publication [communication] 
reflects the views only of the author, and the Commission 
cannot be held responsible for any use which may be 
made of the information contained therein. 

 



2 
 

Table of Contents 
 
1. The FIT4FUTURE Project ............................................................................................................. 3 

1.1. DESCRIPTION OF THE PROJECT .......................................................................................... 3 

2. The Research Approach ............................................................................................................... 4 

2.1. CURRICULUM AND COMPETENCE FRAMEWORK ................................................................... 4 

2.2. METHODOLOGY ................................................................................................................... 4 

3. Desk Research Results ................................................................................................................. 5 

3.1. ANALYSIS OF CASE STUDIES .............................................................................................. 6 

3.2. CONCLUSION FROM DESK RESEARCH ................................................................................. 9 

4. Field Work Results ....................................................................................................................... 10 

4.1. SURVEY ANALYSIS............................................................................................................. 10 

4.2. SURVEY RESULTS .............................................................................................................. 13 

4.3. INTERVIEW ANALYSIS ....................................................................................................... 14 

4.4. INTERVIEW RESULTS ......................................................................................................... 18 

4.5. CONCLUSION FROM FIELD WORK ..................................................................................... 18 

5. Conclusions from Research ........................................................................................................ 19 

6. Training Mapping Exercise for PR2 ........................................................................................... 20 

7. Annexes ........................................................................................................................................ 23 

7.1. EGE MAIN CONCLUSIONS ON INTERVIEWS...................................................................... 23 

7.2. HDM MAIN CONCLUSIONS ON INTERVIEWS .................................................................... 24 

7.3. SDU MAIN CONCLUSIONS ON INTERVIEWS ..................................................................... 25 

7.4. UBI MAIN CONCLUSIONS ON INTERVIEWS ...................................................................... 26 

 
 

 

 

 

  

 



3 
 

1. The FIT4FUTURE Project 

1.1. DESCRIPTION OF THE PROJECT 

Businesses nowadays are under constant pressure to innovate to remain competitive in the market. 

The high-tech sector is especially vulnerable to long-term technological, societal, and cultural changes. 

Therefore, reliance on trend analysis alone is no longer sufficient in understanding future 

developments in the industry. Far-future strategic decisions need to be built on a sound long-term 

technology future scenario (LTFS) development methodology that considers not only trend forecasts 

but also tacit visionary knowledge. Developing multiple LTFSs to project 10 to 20 years into the future 

supports businesses in anticipating and making sense of potential shifts in their industry as a result of 

emergent technologies, wildcards, sociocultural change, and in validating business innovation ideas.  

Higher Education (HE) teachers in STEM-related fields would greatly benefit from a curriculum which 

provides a valid framework and a reliable methodology to develop methods and approaches in long-

term strategy making. Equipping HE teachers with the necessary knowledge and competence needed 

to introduce LTFS into their regular teaching portfolios and activities would allow them to teach their 

students the importance of LTFSs and educate them in developing these types of scenarios. 

 

FIT4FUTURE is an Erasmus+ project that is being developed by an international and interdisciplinary 

project team from Denmark, Germany, Portugal, and Turkey in partnership with EOLAS, based on the 

needs of HE STEM teachers. These countries are represented by the following universities: Ege 

Üniversitesi (EGE) in Turkey, Hochschule der Medien (HDM) in Germany, Syddansk Universitet (SDU) 

in Denmark, and Universidade da Beira Interior (UBI) in Portugal. The project aims to create a 

comprehensive far-future strategy development for HE STEM teachers. This study is trying to 

investigate the methods used for predicting future development and in what context. This will be done 

through the use of qualitative and quantitative data in the form of a survey and interviews to 

determine the current state of knowledge of HE teachers. 
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2. The Research Approach 

2.1. CURRICULUM AND COMPETENCE FRAMEWORK  

This study focuses on STEM teaching in relation to LTFS in HE intuitions. STEM studies are part of a 

science curriculum and can be defined as subjects and careers in science, technology, engineering, and 

mathematics (STEM) (Tytler, 2014)1. To futurize STEM education in HE institutions, the FIT4FUTURE 

project aims to create a comprehensive far-future strategy development for HE STEM teachers. In an 

effort to prepare for forthcoming uncertainties, education plays a significant role in preparing learners 

for their future (Branchetti et al., 2018)2. The FIT4FUTURE Curriculum and Competence Framework is 

based on an initial literature review on a national and international level, and the result of discussions 

with HE experts to gain more insight into experiences with existing methods and anticipated long-term 

future strategic scenarios. 

 
 

2.2. METHODOLOGY  

A comprehensive literature review was conducted to gather existing data on far-future strategies and 

curricula and allow for a comparison of those with experiences and expectations of HE STEM teachers. 

A Survey Questionnaire and Interview Guide were designed by the project team with the aim to 

evaluate the current state of knowledge of HE STEM teachers on analyzing and predicting future 

developments in the context of their instruction and to assist with the needs assessment. The survey 

was disseminated at the HE institutions of the project team, and interview participants were selected 

from those who have provided their contact information in the survey. Interviews were conducted in 

Denmark, Germany, Portugal, and Turkey to capture the views and experiences of HE teachers and 

obtain qualitative data to contextualize these results. The FIT4FUTURE project makes use of the 

feedback received from HE STEM teachers to examine relevant content for the development of long-

term technology future scenarios. The interviews followed a common methodology clearly describing 

the purpose and was planned as follows: 

1. Participants submitted their contact information in the survey 

2. Online interview sessions were planned via Zoom  

3. Each of the interviews consisted of a pre-determined set of questions  

                                                           
1 Tytler, R., "Attitudes, Identity, and Aspirations Toward Science", in Handbook of Research on Science Education ed. Norman G. Lederman 
and Sandra K. Abell (Abingdon: Routledge, 03 Jul 2014), accessed 15 Nov 2022, Routledge Handbooks Online. 
https://www-routledgehandbooks-com.proxy.mau.se/doi/10.4324/9780203097267.ch5 
2 Branchetti, L., Cutler, M., Laherto, A., Levrini, O. Palmgren, E.K., Tasquier, G., Wilson, C. (2018). The I SEE project: An approach to  
futurize STEM education. Visions for Sustainability, 9: 10-26. http://dx.doi.org/10.13135/2384-8677/2770 

https://www-routledgehandbooks-com.proxy.mau.se/doi/10.4324/9780203097267.ch5
http://dx.doi.org/10.13135/2384-8677/2770
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3. Desk Research Results 

An extensive literature review allowed for determining existing pertinent experiences in forecasting 

and specifically in LTFS applied in STEM teaching in HE institutions. For the purpose of this study, it is 

imperative to determine the significance of long-term forecasting for educational institutions, business 

ecosystems, and the high-tech industry, as well as the approach and skills needed for those promoting, 

designing and implementing LTFS in HE. This research was done to investigate existing curricula, 

literature on LTFS, current LTFS methods and methods used in the industry by looking into existing 

publications in English.  

 

Forecasting uses historical data to make informed estimations to predict the direction of future trends 

(Tuovila, 2022)3. Forecasting can support people and organizations in planning for the future. Long-

term future forecasting differs from short and medium forecasting. Short-term forecasting can be 

defined as consisting of the immediate future, usually up to one year, medium-term forecasting as 

looking beyond a year and as far as three years, and long-term forecasting as any predictions beyond 

three years (Hague, 2022)4. The definition of long-term forecasting does vary though and is sometimes 

defined as a period of a minimum of five years (Frontiers in Digital Health, 2022)5. While most short-

term forecasting uses statistical methods with little qualitative information, long-term forecasting 

quite often takes advantage of qualitative methods as they provide more accurate predictions given a 

limited scope (Chambers, J., Mullick, S., and Smith, D., 1971)6.  

 

This desk research identified and analyzed relevant studies for the purpose of this project. These were 

taken into consideration for the design of the survey and interview questions. Our research looked at 

relevant methods in future forecasting, existing curricula in STEM education, and current literature 

and case studies related to long-term future scenarios and trend forecasting.  

 

                                                           
3 Tuovila, A. (2022, September 21). Forecasting: What It Is, How It's Used in Business and Investing. Investopedia. 
https://www.investopedia.com/terms/f/forecasting.asp 
4 Hague, P. (2022). Forecasting & Scenario Planning. B2B International. https://www.b2binternational.com/publications/forecasting-
scenario-planning/  
5 Frontiers in Digital Health. (2022). Challenges and Advances in Long-term Forecasting in the Health Sciences.  
https://www.frontiersin.org/research-topics/36584/challenges-and-advances-in-long-term-forecasting-in-the-health-sciences  
6  Chambers, J., Mullick, S., and Smith, D. (1971, July). How to Choose the Right Forecasting Technique. Harvard Business Review. 
https://hbr.org/1971/07/how-to-choose-the-right-forecasting-technique 

https://www.investopedia.com/terms/f/forecasting.asp
https://www.b2binternational.com/publications/forecasting-scenario-planning/
https://www.b2binternational.com/publications/forecasting-scenario-planning/
https://www.frontiersin.org/research-topics/36584/challenges-and-advances-in-long-term-forecasting-in-the-health-sciences
https://hbr.org/1971/07/how-to-choose-the-right-forecasting-technique
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3.1. ANALYSIS OF CASE STUDIES 

An extensive literature review of over sixty resources in the form of research papers, books and reports 

on long-term future forecasting was conducted and a large number of case studies on existing STEM 

education and future forecasting were identified and reviewed. Main approaches and methods used 

within future scenario development were identified and divided into quantitative scenario 

development methods and qualitative scenario development and analysis.  

 

Cross Impact Analysis, Trend Extrapolation/Trend Impact Analysis, and Fuzzy Cognitive Map are 

considered relevant methods for quantitative scenario development while the Matrix and Storylines 

Approach, Delphi Study, Science Fiction Prototyping, Analysis of Science Fiction Novels and Films, Flash 

Fiction Stories, and Qualitative Content Analysis according to Udo Kuckartz were identified as 

qualitative scenario development methods.  
 

 
 

 

 

 

Approach/ Method 
Group Short Description of the Procedure

Sources (whose knowledge is 
tapped)

Cross Impact 
Analysis (e.g., 
INTERAX -
Interactive Cross-
Impact Simulation 
or IFS - Future 
Interactive 
Simulations)

Used where understanding the interrelations of assumed probabilistic 
events and trends from available data is essential. The method provides 
an initial analytical framework and a list of initial information on critical 
indicators/descriptors. These are used to consider and evaluate the 
impact of multiple linked future-scenario components on each other. The 
latter is done by experts through calculating and assessing probability 
estimates and system properties. Expert knowledge from trend data

Trend 
Extrapolation / 
Trend Impact 
Analysis (TIA)

Systematic approach used for the combination of statistical 
extrapolations based on historical trends and expert judgments about 
impacts of selected potential or probable future events, for example, 
through a Delphi study.

Experts (trend data and 
judgements)

Fuzzy Cognitive 
Map (FCM) Based 
Scenario Planning 
Approach

Fuzzy Cognitive Maps (FCM) are used for supporting decision making by 
analyzing cause-and-effect relationships between concepts (nodes, e.g., 
a state, factor, event, activity, objective, etc.). FCM extends normal 
cognitive maps by modeling complex chains of causal relationships 
through weighted causal links between concepts. The causal relationships 
are defined in expert panels.

Experts (trend data and 
judgements)

Main Approaches/Method Groups used in Future Scenario Development

Quantitative Scenario Development
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As part of the literature review, the project team looked at their respective countries first to determine 

which methods are being used within industries and at educational institutions. The team found a 

limited number of industries and institutions focusing on LTFS. 19 curricula in STEM education focusing 

on LTFS and 15 training courses concentrating on futurology were identified and 13 cases within 

industries were found that have specified using LTFS within their company. Methods specified in this 

desk research were taken into consideration for the design of the survey and interview methodology 

and will be relevant in the curriculum development. 

Delphi Study

The iterative process used to obtain consensus by collecting the 
judgments of an expert panel (e.g., likelihood or expected development 
time) on future topics or scenarios or using a series of questionnaires 
interspersed with multiple feedback and discussion rounds. The 
procedure is anonymous and can be written or online-based as well as 
staggered or real-time. Experts (judgements)

Matrix and 
Storylines - 
Approach

Key drivers of change are identified and then storylines, i.e., qualitative 
and descriptive images of future worlds, are written up by experts. The 
stories are framed around two axes that reflect alternative future world 
orientations (e.g., in environmental studies: regional versus global 
strategies on axis 1, and liberalization vs. regulation policies of 
environmental issues on axis 2).

Experts (scenario analysts) write up 
the future narratives. Infrequent 
involvement of stakeholders/ 
laypeople in the design of the 
narrative. Narratives are often 
communicated to broader 
audiences and "the general public".

Science Fiction 
Prototyping (SFP)

Science Fiction Prototypes are hort works of fiction that are grounded in 
scientific fact. Science Fiction Prototyping then is a process 
methodology where SFPs are crafted in workshops. Here, participants 
first choose the technology/science/issue to explore, explain it, and build 
up the SFP world (people, location). Using creativity methods, they then 
explore in the SFP world, the consequences of a failure in that technology 
(a scientific inflection point), the human reaction to the events that happen 
because of this failure, and finally a moral lesson about what was learned. 
Then, based on the learnings about the powers and limitations of science 
and technology and people’s desires, they craft an actionable vision for a 
future that the participants can build, with ways to meet those desires.

Scientific or technological experts 
craft and explore the SFP. 
Researchers often communicate 
narratives to a broader audience.

Analysis of Science 
Fiction Novels and 
Films

Qualitative content analysis of science fiction novels and/or films to 
identify precursors for coming developments or warning signals.

Experts: Authors of novels or 
screenplays (In films: Artists and art 
directors)

Flash Fiction 
Stories

Laypeople representing future consumers or users write flash fiction 
stories (150-300 words) in creative writing workshops under time 
pressure (2-5 minutes) about the topic to be explored. There is no fact-
based introduction to the topic. After a warm-up, there are three rounds 
of creative writing. For each round, participants receive a guiding 
question, e.g., 1) What the protagonist’s world looks like in 2057 under 
the condition that specific technology is used; 2) a good and 3) a bad day 
in which the protagonist uses the technology). The stories are then 
analyzed with qualitative content analysis to identify envisioned future 
scenario clusters or use cases.

Laypeople (consumer/ users/ 
employees/ regional stakeholders)

Qualitative content 
analysis according 
to Udo Kuckartz

Qualitative content analysis according to Udo Kuckartz is an evaluation 
method that analyzes text material systematically and rule-guided. 
It distinguishes between three basic forms: content-structuring, evaluative 
and type-forming. 
Thus, three different evaluation possibilities are offered at the same time 
and one has the possibility to commit oneself to one form or to combine 
the forms, depending on the interest in knowledge.

Qualitative Scenario Development and Analysis 
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Here is an excerpt from the literature on LTFS and of methods used within industries: 
 

 

Name of the insitution 
(focus on STEM 
education) Country Link to the course/curriculum Field of studies

Freie Universität Berlin Germany
https://www.ewi-psy.fu-berlin.de/v/master-
zukunftsforschung/index.html

Educational science and 
psychology

SRH Fernhochschule – The 
Mobile University Germany

https://www.mobile-university.de/master-fernstudium/innovation-
zukunftsforschung/ Economy / Management

Hochschule für angewandtes 
Management FH Germany .fham.de/studiengaenge/master/angewandte-zukunftsforschung/

Business Psychology and 
Business Administration

Technische Hochschule 
Ingolstadt Germany

https://www.thi.de/studium/studienangebote/details/global-
foresight-and-technology-management-msc/ Technology Management

Technische Hochschule 
Brandenburg Germany

https://wirtschaft.th-
brandenburg.de/studium/masterstudiengaenge/technologie-und-
innovationsmanagement-und-entrepreneurship/

Interdisciplinary: Engineering 
and natural sciences, 
computer science, Iindustrial 
engineering

Technische Universität 
Carolo-Wilhelmina zu Germany

https://www.tu-braunschweig.de/studienangebot/technologie-
orientiertes-management-master

Technology-oriented 
management

FH Bielefeld
University of
Applied Sciences Germany

https://www.fh-
bielefeld.de/studiengaenge/sozialwissenschaftliche-
transformationsstudien

Social Science 
Transformation Studies

Hochschule für Wirtschaft 
und Umwelt Nürtingen- Germany https://www.hfwu.de/en/znx/#c12875-2

Future trends and sustainable 
management (MBA)

Hochschule Stralsund Germany https://www.hochschule-stralsund.de/inno/
International Innovation 
Management 

Pennsylvania State 
University USA

https://bulletins.psu.edu/university-course-
descriptions/undergraduate/esc/ Engineering

Fordham University USA https://bulletin.fordham.edu/courses/phys/ Physics

Lund University Sweden https://kurser.lth.se/lot/course-syllabus-en/09_10/TEK065 Engineering

Epoka University Albania https://eis.epoka.edu.al/curricula/syllabus/10311/1/32 Architecture 

Stanford University USA
https://web.stanford.edu/class/archive/me/me297/me297.1064/
coursework/syllabus.html Engıneering

Rutgers University USA
https://history.rutgers.edu/docman-docs/undergraduate/2064-
506-233-pietruska-sp22/file STEM in Society

Yeditepe University Turkey
https://eng.yeditepe.edu.tr/en/industrial-engineering-
department/dersler/4594 Engineering

Universidad de Externado Colombia
https://www.uexternado.edu.co/en/programa/school-of-
management/maestria-pensamiento-estrategico-prospectiva/ Management

Georgia School of 
Technology USA

https://dm.lmc.gatech.edu/wp-content/uploads/2016/11/LMC-
6215-AI-AND-SCIENCE-FICTION.pdf

Computer Science: Artificial 
Intelligence

The Hong Kong Polytechnic 
University Hong Kong https://www.eie.polyu.edu.hk/prog/syllabus/EIE1D03.pdf

Computer Science: Artificial 
Intelligence

Desk Research - Literature on LTFS

Title of the journal or book & title of 
the paper or chapter Country

Type of resource 
select one from 

Research Paper or 
Book/Book Chapter Short definition of why this literature resource is relevant for FIT4FUTURE

She Ji: The Journal of Design, 
Economics, and Innovation & An 
Introduction to the Morphological
Delphi Method for Design: A Tool for 
Future-Oriented Design Research Germany Research paper Highlights benefits of (morphological) Delphi method 
Principles of Forecasting: A Handbook 
for Researchers and Practitioners & 
Expert Opinions in Forecasting: The 
Role of the Delphi Technique USA Book Chapter

Highlights the importance of Delphi groups; that in order to get the best forecast 
from experts, you can use a structured group technique, for eliciting and combining 
expert judgements

Technological Forecasting and Social 
Change & Biases in future-oriented 
Delphi studies: A cognitive perspective

Switzerland & 
India Research paper

Focuses on how cognitive biases ermege and how their unfavorable impact can be 
mitigated in Delphi studies

Futures & From space to time: Factor 
three: science and fiction Research Paper

Highlights films as main agent to spread ideas about what's to come in the future 
and gives examples about certain movies

Futures & The future imagined: 
Exploring fiction as a means of 
reflecting
on today’s Grand Societal Challenges 
and tomorrow’s options

China & 
Portugal Research Paper

We can see how the authors analyzed various films and how they found common 
themes

Technological Forecasting and Social 
Change & The ‘Narrative Turn’ in 
developing foresight: Assessing how
cultural products can assist 
organisations in detecting trends Denmark Research Paper

Looks at the definition of trends and the role of cultural products in the construction
of reality
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3.2. CONCLUSION FROM DESK RESEARCH 

This desk research provided the project team with crucial insights into existing data. Reviewing 

literature concerning curricula offerings on future forecasting available at educational institutions 

included a mapping of methods applied in future forecasting in the technology industry. This research 

investigated mainly European countries to determine what methods are being used within industries 

and training programs. Findings show that scenarios are being used but that there are not that many 

cases where LTFS are being used within industries. For industries, we found 13 cases out of which 7 

were identified using long-term future scenarios. The research included exploring existing curricula 

and training programs in LTFS. Our research team found 19 educational institutions with curricula 

focusing on LTFS and 15 training courses on LTFS and futurology. Considering the large amount of 

educational institutions and programs available in Europe, there does not seem to be too many 

programs focusing on LTFS. It is therefore essential to encourage innovative learning and teaching 

practices through the development of a curriculum focusing on long-term future scenarios. 

Desk Research - Methods Used in Industries

Name of the 
company Country

Link to the literature or the case 
study of the company (can also be a 

link to the compnay´s web site 
where the explain the use LTFS in 

their company)

Type of resource 
select one from 
Research Paper; 

Book/Book 
Chapter or 

Case/Example Short description of the case (max 150 words)

Immersive 
Displays Ltd UK

https://doi.org/10.1016/j.futures.2013.0
3.009

Case description in 
research paper

A Science Fiction Prototyping workshop inspired Immersive Displays to develop a 
new product: a desk with Virtual Reality to give students with online teaching the 
feeling of being in the classroom. The SFP workshop was designed to look into the 
nature of education in 2050 and resulted in a story on which the new product is 
based. In the story, the product was called ePods, described as "small cocoons" with 
"invisible technology" including "immersive mixed reality and sophisticated AI," 
implying that the user will be transported to another reality. Based on that story, an 
advertisement was developed, considering business and technical aspects. The 
company Immersive Displays tried to develop the product by taking a more pragmatic 
view of how it could be produced. 

Swiss 
railway 
(SBB) Switzerland

https://www.researchgate.net/publicati
on/332948080_WHAT_CAN_WE_DO_
FOR_YOU_FAR-FUTURE_MOBILITY-
RELATED_CUSTOMER_NEEDS

Case description in 
a conference paper

Swiss railway SBB funded the research project to identify far-future (in 2057) 
customer mobility needs of the future working population and different customer 
groups. Scenarios were developed in four public workshops by asking the 
participants to write a flash fiction story about the general environment in which the 
protagonist lives in 2057 and how the protagonist travels to work and leisure time. 
Four different stories/scenarios were developed that were different from the Delphi 
study, also funded by the SBB research fund, in that way that it had an additional 
disruptive scenario.

Creative 
Science 
Foundation USA https://creative-science.org/

Describes various 
projects with 
companies on their 
websites Offers services for LTFS

Audi Germany http://www.kobelu.de/ Example description
Context-aware learning environment for education and training (Adaptive systems, 
Gamification, ...)

Merck AG Germany
https://www.uid.com/de/aktuelles/disco
very-sprint Case description

One team. Five days. In one room. One week to analyze a problem, develop ideas, 
prototype and test them. That's the classic Google Ventures Design Sprint according 
to Jake Knapp. In times of Corona, our sprint with Merck* called for flexibility and 
creativity.

HdM Germany

https://digitalisierung.hdm-
stuttgart.de/digitalisierung-der-
lehre/projekt-capadill/ Case description

In the project "Capabilities for the Digitization of Teaching and Learning" (CapaDiLL 
for short), an overall concept for the systematic further development of digital learning 
and teaching is to be developed and implemented, based on learning and teaching 
capabilities.

Autodesk USA
https://ieeexplore.ieee.org/stamp/stam
p.jsp?tp=&arnumber=7543426 Case description

Use of SFP to answer questions about future technologies
in a more relatable, and impactful way. The focus was to determine the future of 
design
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4. Field Work Results 

The field work in the FIT4FUTURE project consists of a survey and interviews with specific guidelines 

on how it will be conducted. The content and structure of the survey and interviews were based on 

the outcomes of the desk research. Based on findings from the desk research, the FIT4FUTURE project 

team conducted a survey questionnaire to investigate and evaluate the current state of knowledge of 

HE teachers on analyzing and predicting future developments in the context of their teachings. The 

survey questionnaire was distributed among HE teachers of all four partner universities and received 

responses from 125 participants of which 45 were from Germany, 25 from Portugal, 24 from Denmark, 

23 from Turkey, and 8 from various other locations.  

 

The quantitative data was complemented with qualitative interviews. Each of the four countries 

involved in this research project were to conduct interviews with five of the HE survey respondents 

from their country during the months of August to October 2022. A total of 22 interviews were 

conducted, recorded and transcribed. Individual country reports from EGE, HDM, SDU and UBI have 

been added to the annex section of this report.  

 
 

4.1. SURVEY ANALYSIS 

The FIT4FUTURE Survey showed that 84% of survey respondents are between 30-60 years of age and 

mainly from the four countries, Denmark, Germany, Portugal, and Turkey that are responsible for 

conducting the FIT4FUTURE research project. 81.6% of HE respondents have at least 5 years of general 

teaching experience with 42.4% of those having over 15 years of experience. 
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Respondents are mainly teaching STEM disciplines in the life sciences, physical sciences, engineering, 

mathematics, computer science and health sciences. 54.4% of respondents indicated having taught 

their STEM subjects for more than 10 years. 
 

 
 

84.35% of survey respondents have been looking at future developments for the subjects they teach. 

With respect to the subjects they teach, 47.83 % would like to look 5-10 years into the future while 

19.13% are interested in an even longer time horizon of more than 10 years. 52.17% find long-term 

future developments important for their teaching while 27.83% consider it very important. 
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Current methods used are allowing 44.35% of respondents to look at the near future and 41.74% at a 

5-10-year time horizon. 53.91% are not using statistical data for showing or discussing future 

developments while 44.35% are currently using it. 66.09% have indicated using scenarios for showing 

or discussing future developments.  
 

 
 

Didactical context used for discussing future developments include discussions in courses (40.87%), 

student projects (25.22%), and a workshop in a lecture (15.65%). Frontal instruction is being used by 

4.35% of respondents and the flipped classroom approach by 5.22%. 
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With regards to their knowledge level on such methods as Cross Impact Analysis, Trend 

Extrapolation/Trend Impact Analysis, Fuzzy Cognitive Maps, Delphi Studies, Matrix and Storylines, 

Science Fiction Prototyping, Analysis of Science Fiction Novels and Films, and Flash Fiction Stories, over 

65% of respondents indicated not being familiar with the methods.  
 

 
 

Knowledge levels of those having used each of the methods vary, with some respondents stating 

having good to expert level knowledge when using the Cross Impact Analysis (4.95%), Trend 

Extrapolation/Trend Impact Analysis (14.85%), Fuzzy Cognitive Maps (11.88%), Delphi Study (31.68%), 

Matrix and Storylines (23.76%), Science Fiction Prototyping (8.91%), Analysis of Science Fiction Novels 

and Films (15.84%), and Flash Fiction Stories (8.91%). Respondents stated using those methods in 

lectures, discussions, student projects, workshops, and research. 85.71% of survey respondents 

indicated an interest in wanting to learn more about long-term future scenarios.  

 
 

4.2. SURVEY RESULTS 

Results from the survey show that 84.35% of survey respondents have been looking at future 

developments for the subjects they teach, while others stated that they are planning to or have not 

been using future developments in their teachings yet. Current methods being used are allowing the 

majority of HE teachers to look at the near future or a 5 to 10-year time horizon only. 19.13% are 

interested in looking at a long-term horizon of more than 10 years for the purpose of their teachings. 

So far, only 11.30% of respondents have been using methods that enable them to look more than 

10 years into the future; however, 80% of respondents indicated that they consider long-term future 

developments relevant to their teaching. 66.09% have been using scenarios for showing or discussing 

future developments, but there is a lack of using statistical data in teachings. 53.91% have indicated 
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that they do not use statistical data for their teaching, mainly due to a lack of knowledge of these 

methods.  

 

Knowledge of future developments are significant within teaching STEM disciplines. While many 

respondents are not too familiar with foresight methodologies, they indicated wanting to learn more 

about long-term future scenarios for their teachings. Apart from some teaching domains requiring a 

shorter time frame, most respondents indicated wanting to look at a time horizon of more than 10 

years in their teachings; therefore, confirming the need of this research project. 

 
 

4.3. INTERVIEW ANALYSIS 

A total of 22 interviews with HE teachers were conducted to capture the current state of knowledge 

and practice on analyzing and predicting future developments in the context of HE teaching. The 

targeted number of 5 participants per country has been reached. The table below provides an overview 

of the number of participants in each of the countries:  
 

Country Number of Interview 
Participants 

Denmark 5 

Germany  5 

Portugal 7 

Turkey 5 

 

Interviewees were asked about their field of teaching and amount of experience. This study aimed to 

acquire more information about the interviewees’ use of data about future developments in their 

teachings, the context and didactical format, as well as methods used to predict or analyze future 

developments in their teachings. The following table shows a summary of the interview questions as 

well as responses of the interviewees from Denmark, Germany, Portugal and Turkey: 
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FIT4FUTURE: Empirical Findings from Interviews 

Teaching Experience • 1 and 10 years of teaching experience in engineering courses 
(Denmark) 

• 10 to 15 years of teaching experience in the areas of publishing, 
business, and entrepreneurship (Germany) 

• 2 to 25 years of teaching experience in the area of management, 
entrepreneurship, computer science, healthcare sciences 
(Portugal)  

• 8 to 17 years of expertise in engineering, education and 
instructional technology (Turkey) 

Field of Teaching • Aero and Space Science; Science Education; Technology and 
Entrepreneurship; Climate Change; Technology Markets and 
Diffusion; Hype Cycles of Emerging Technology; Entrepreneurship. 

Use of data about 
future developments 

• Teachers use or plan to use data about future development in 
their courses due to the nature of their field of teaching. 

In what context  • Data in the shape of charts or trends; projections and scenarios 
about the future; methods to develop future scenarios. 

In which didactical 
format 

• Teachers combine several methods in their courses:  
 Frontal traditional lectures are being combined with exercises 

(group work, workshops, expert interviews, lab exercises, 
flash fiction writing, science fiction, computer based modeling 
programs, case studies, assignments, and research)  

 Flipped classroom elements are being utilized t o a lesser 
extent 

Reason for using future 
developments 

• To predict future events to adapt to a future situation possibly 
benefitting different stakeholders 

• Increase students’ awareness and prepare them for future 
scenarios  

• Teach students to think outside the box and be creative; educating 
them on interpreting and analyzing data  

• Help students in its understanding of lecture contents 

• Personal interest in the topic 

Students’ Reaction • Mostly positively with curiosity, enthusiasm, excitement, and 
increased motivation 

• Some worry due to the abstract nature of the method 

Barriers • Technical problems when introducing future scenarios 

• Students not understanding concepts or aim of a scenario 

• Students’ lack of ability to think outside the box or independently 
use data 

• Practical issues like time constraints, different language and levels 
of previous experience 
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Benefits of Teaching 
Future Scenarios 

• Increased motivation and out-of-the-box thinking 

• Provide students with an idea about their future competition, how 
to apply scenarios for different technologies, and the significance 
of making educated predictions 

• Importance of having realistic scenarios by basing scenarios on 
facts or experts’ opinions 

What is important for 
using Future Scenarios 

• Teachers’ methodological and technical skills 

• Theoretical knowledge 

• Future scenarios for preparing students as environmentally 
responsible individuals 

Familiarity of future 
development methods  

• Not all of the teachers are familiar with each of the methods used 
for predicting future developments  
 A lack of pedagogical knowledge of methods  
 Using current trends to develop scenarios due to unfamiliarity 

with methods 

Methods used • Narrative 
• Delphi Studies 
• Cross Impact Analysis 
• Trend Scenarios  
• Flash Fiction story writing  
• Traditional lab methods  
• Research of scientific literature  
• Pre-Mortem approach  

Quantitative Statistics 
vs  
Qualitative Scenarios 

• Most teachers use mainly quantitative methods 
• Some use a combination of qualitative and quantitative scenarios, 

depending on the subject 

Process for constructing 
future predictions  

• Collecting current information, analyzing it, and then generating 
future scenarios 

• Using created scenarios to then develop strategies  
• One teacher is having students work in groups to build their own 

scenarios 

Relevant time horizon • All teachers stated a need for different time horizons depending 
on the subjects they are teaching or the methods they are using 
 Most teachers have been focusing on near-present scenarios 

(2-5 years) 
 Some teachers have been focusing on a longer time horizon 

(5-10 years and 10-15 years) 
 Due to the changing market and technological developments, 

some teachers indicated that a longer time horizon is not very 
realistic in some areas 
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Advantages and 
disadvantages of 
methods used 

• Advantages: 
 Methods used are rated as simple, realistic, and starting from 

actual data  
 Increased motivation; giving students a perspective; 

increasing creativity; developing argumentation skills 
 Students can apply knowledge; learn critical thinking; create 

something useful; better judge potentials and risks  
 Improve students’ competences; allow a more holistic view of 

problems and tools they can use to approach those problems 
 

• Disadvantages: 
 Teachers often experience a lack of time 
 Sometimes not considering disruptive events or having to 

neglect certain aspects to focus on others  
 Students’ different knowledge levels need to be taken into 

consideration  
 Results of the trend analysis can be changed due to sector 

developments and lack of student skills 
 Students’ imagination can limit a fully and immersive 

experience of future scenarios  
 When methods are being used that students do not enjoy or 

lack background knowledge in, their level of creativity 
declines  

Outcome of method • Methods are being taught so they can be easily remembered and 
aim to provide students with a deeper understanding of the 
relevance of thinking about the future and with an opportunity to 
create something of value 

• Provide students with the tools they need to produce more 
“nuanced” views about the future to be more credible and offer 
more interesting perspectives  

• May ensure that given scenarios are comprehensible and 
explainable enough with the related topic(s) along with a realistic 
interpretation  

Gain from methods • Students not only gain experience and people skills but also learn 
to be creative, solve problems, and research information 

• Students gain employability, context, and the ability to 
communicate and spread knowledge about potential futures  

• Students can improve their communication skills about the 
potential future and realise so far unused opportunities  

• Students learn how to make narratives about the future, which 
might be useful in their future work 

What interviewees 
would like to learn 
more about 

• All teachers expressed an interest in wanting to learn more about 
different methods in order to improve their teaching and methods  

• Some wanting to incorporate more future scenario development 
methods in their lessons 
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4.4. INTERVIEW RESULTS 

Findings show that most interview respondents have been using data in the shape of charts, trends, 

projections, and scenarios about the future, while others have been using methods to develop future 

scenarios. Most teachers have been focusing on near-present scenarios (2-5 years), with some 

indicating focusing on a longer time horizon of 5 to 10 years and 10 to 15 years. Since the majority of 

interviewees are not familiar with the methods used for predicting future developments, mainly due 

to a lack of pedagogical knowledge of the methods, they have been making use of current trends to 

develop future scenarios. Most teachers stated using mainly quantitative methods; some a 

combination of qualitative and quantitative scenarios, depending on the subject. While some students 

are struggling with understanding the concepts or aim of a scenario, most students have reacted 

positively to learning about future scenarios. Since the abstract nature of methods and students’ lack 

of imagination can limit a fully and immersive experience of future scenarios, teachers need to ensure 

that given scenarios are comprehensible and explainable enough providing a realistic interpretation. 

Interviewees indicated that they would like to use long-term future scenarios in their teachings, but 

due to its complexity, they have not made much use of them yet.  

 
 

4.5. CONCLUSION FROM FIELD WORK 

The vast majority of survey respondents were HE teachers from Germany, Denmark, Portugal and 

Turkey, the partner countries of the FIT4FUTURE project. The high level of participation from HE 

teachers lets us conclude that the field work was successful. Interviewees added qualitative data about 

their needs to this research project. The results from the survey were analysed and contrasted with 

the interviews from a smaller sample of HE teachers who participated in the survey. Although many 

respondents indicated not being too familiar with foresight methodologies, they emphasized wanting 

to learn more about long-term future scenarios for their teachings. Apart from some teaching domains 

requiring a shorter time frame, most respondents stated wanting to look at a time horizon of more 

than 10 years in their teachings.  

 

Due to the successful dissemination of the FIT4FUTURE survey and subsequent interviews, the data 

collected by the partners during this research phase provided an excellent background from which to 

develop a curriculum framework. Findings have revealed interesting results that justify the need for 

the learning content to be developed.  
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5. Conclusions from Research 

This research aimed to investigate methods for predicting future development and the context in 

which they are being used. Using qualitative data in the form of a survey and interviews helped 

determine the current state of knowledge of HE teachers. Research compared existing curricula and 

offerings of HEIs and considered relevant continuous training offers as well as case studies in the 

industry. During the analysis of the competence matrix and curriculum, all collected data was analyzed 

to understand HE teachers’ and students’ expectations in more depth. Data was analyzed from a 

quantitative as well as qualitative perspective obtained in the desk research, survey, and interviews. 

Findings show scenarios being used but with limited cases of LTFS, mainly due to its complexity. It was, 

however, indicated by respondents that they would like to use LTFS in their teachings. Therefore, the 

findings confirm the preliminary research and needs analysis conducted at proposal stage and assess 

more profoundly the needs of STEM students for having a curriculum on long-term future forecasting 

and the training needs of HE teachers teaching such a curriculum.  

 

The FIT4FUTURE learning program is meant to fill the gaps identified in the literature review and 

research analysis. Data collected in the desk research, survey and interviews is being used as a basis 

for conducting the mapping of the educational landscape for HE teachers. This training mapping 

exercise was conducted with the input of all project partners and EOLAS and will outline the curriculum 

to be developed to fulfil the objectives of the FIT4FUTURE project. The content of the modules needs 

to be designed to enable HE teachers to enhance their skills and competencies on teaching long-term 

future scenarios. Gaps and needs for developing long-term future scenarios for HE teachers were taken 

into consideration to define the learning outcomes as part of the training mapping exercise. 
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6. Training Mapping Exercise for PR2 

The FIT4FUTURE partners met in Badajoz in October 2022 to conduct a training mapping exercise to 

determine students’ needs and curricula suitable topics. Those were pinpointed based on the 

identified existing training offers and its subsequent trends and limitations. To achieve the objectives 

of the project, a FIT4FUTURE Curriculum Framework was developed for teaching long-term future 

forecasting. The Framework outlines the training modules that will address the gaps and focus on 

providing HE teachers with the adequate knowledge to better teach long-term future forecasting in 

their curriculum.  

 

The curriculum will be set up with different modules that are practical and easy for HE teachers to use. 

The content of the modules will be designed to enable HE teachers to improve their skills and 

competencies on long-term future forecasting. It is important to develop the content so that it is easy 

to read and understand. The curriculum will be divided into a ‘Needs’ section and an ‘Ideas’ section 

and will contain the following modules: 

 

 NEEDS: 

1. Teacher Skills & Student Skills 

2. Timeframe & Methods 

3. Why LTFS & Pedagogy 

4. Theory 
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IDEAS: 

1. Basics 

2. Tutorials 

3. Teaching Techniques  

4. Experience Videos 

5. Resources 
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7. Annexes 

7.1. EGE MAIN CONCLUSIONS ON INTERVIEWS 

Five interviewees differed in terms of their experience in teaching, ranging from 8 to 17 years. They 
have expertise in engineering, education and instructional technology. Four teachers indicated that 
they use data for future development in their courses and justified their answer by mentioning the 
nature of their field. They indicated that they use such scenarios in teaching aero and space science, 
environmental education, technology and entrepreneurship subjects.  

When using data for future scenarios, the teachers combine several methods in their courses: 
traditional lectures, workshops, and science fiction. Furthermore, one teacher indicated that they 
use computer based modeling programs for future prediction of the environment. 

Teachers indicated different motivations for incorporating future developments with regards to their 
teaching field. The reasons included developing projects, increasing students’ awareness, preparing 
them for the future scenarios. 

Four teachers indicated that their students react positively to the incorporation of future scenarios in 
their teaching. They mention sparked curiosity, increased motivation of their students. However, one 
teacher mentioned that future scenarios should be used cautiously because students think that this 
method is abstract in nature. Teachers indicated that they have some technical problems when 
introducing future scenarios in their courses. The obstacles included but not limited to scenarios are 
mostly presented in English. However, teachers saw the benefit of future scenarios in increased 
motivation and preparation of the students for their future sectors.  Two teachers indicate the 
importance of teachers’ methodological and technical skills for covering future scenarios in their 
instruction. While one of them stressed the importance of theoretical knowledge, the   other one 
mentioned the importance of future scenarios in preparing students as environmentally responsible 
individuals.  

Considering the methods teachers use to predict or analyze future developments in their teaching, 
three teachers indicated lack of pedagogical knowledge regarding the methods. While one teacher 
indicated that she uses quantitative methods the other mentioned that he uses mixed methods. 
Although the specific knowledge on methods are limited, four teachers use both qualitative and 
quantitative scenarios depending on the subject.  

Considering teachers’ answers, they all need different time periods to look into the future as it is 
more relevant to their subject areas. One of them mentioned that even if the time horizon is large it 
should be divided into smaller pieces, while another mentioned that current data could lead them to 
predict future scenarios. Due to the needs of his field, the teacher who is an instructional 
technologist stated that the far future definition has also changed. He mentioned that the 10-15-year 
period has decreased to 3-5 years because the developments in his field are relevant. 

The teachers identify different advantages and disadvantages in their methods. As advantages they 
have listed increased motivation, giving students a perspective, increasing creativity, developing 
argumentation skills. The disadvantages included results of the trend analysis can be changed due to 
sector developments and lack of student skills.  
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7.2. HDM MAIN CONCLUSIONS ON INTERVIEWS 

The five interviewees with 10 to 15 years of teaching experience in the areas of publishing, business, 
and entrepreneurship all use data in the shape of charts or trends to make predictions about future 
developments, with one using methods to develop future scenarios.  

Data about future developments is being used in different didactical formats. Frontal traditional 
lectures are being combined with group work, workshops, expert interviews, and research to have 
students develop their own scenarios. To a lesser extent, flipped classroom elements are being utilized. 

Teachers’ motives for focusing on future developments comprise of the need to simulate or predict 
what is going to happen in order to adapt to a future situation. Students are being taught to think 
outside the box, to be creative, and to read, interpret, and analyze data. Teachers emphasized their 
students’ curiosity, excitement, and positive reactions towards understanding the changing trends for 
which new solutions need to be found. Teaching future scenarios allows teachers to provide their 
students with an idea about their future competition and the significance of making educated 
predictions. Teachers mentioned the importance of having realistic scenarios by basing scenarios on 
facts or experts’ opinions. Most teachers have not experienced any barriers to introducing or building 
future scenarios as part of their teaching. The only barriers encountered were due to students not 
understanding the concepts or aim of a scenario as well as a lack of ability to think outside the box. 

Not all of the teachers are familiar with each of the methods used for predicting future developments. 
Four of the teachers are using methods, such as Narrative, Delphi Studies, Cross Impact Analysis, and 
Trend Scenarios. One teacher is not familiar with the methods at all and mainly focuses on current 
trends to develop their scenarios. One teacher indicated using a method called the Pre-Mortem 
approach. Three of the teachers mainly use qualitative scenarios, while two are using a combination 
of both, qualitative scenarios and quantitative statistics. Teachers have been focusing on collecting 
current information first, then analyzing it before generating future scenarios. One teacher uses their 
created scenarios to then develop strategies.  

All teachers mentioned a slightly different time horizon being relevant in their teaching. Teachers have 
mainly been looking at the near future in their teaching, ranging from 2 to 5 years while one teacher 
has been focusing on a longer time horizon of 10 to 15 years. Due to the changing market and 
technological developments, three of them indicated that a longer time horizon might not be very 
realistic. One teacher stated that 3 to 5 years is all that is really necessary in their area of expertise. 
Three teachers are interested in a time frame of 5 to 10 years and one teacher in a 10 to 15-year range. 

The methods being used allow students to apply knowledge, learn critical thinking, create something 
useful, and to better judge potentials and risks. One downside teachers encountered is sometimes not 
considering disruptive events or having to neglect certain aspects to focus on others. Teachers have 
pointed out that when methods are being used that students do not enjoy or lack background 
knowledge in, then their level of creativity declines. Methods are being taught so they can be easily 
remembered and aim to provide students with a deeper understanding of the relevance of thinking 
about the future as well as with an opportunity to create something of value. Students not only gain 
experience and people skills but also learn to be creative, solve problems, and research information.  

All teachers expressed an interest in wanting to learn more about different methods in order to 
improve their teaching and methods. 
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7.3. SDU MAIN CONCLUSIONS ON INTERVIEWS 

The five interviewees – who have between one and 10 years of teaching experience in engineering 
courses – use (4) or plan to use (1) data about future developments; more concretely, projections 
about the future. Thus, they all find such data useful for teaching – in their case topics such as climate 
change, technology markets and diffusion, and hype cycles of emerging technology. 

When using such data, the teachers combine mainly two didactical formats: frontal traditional lectures 
and exercises to involve the students – including lab exercises, flash fiction writing, case studies, 
assignments, and challenges. Students participate in brainstorming sessions, or they work in small 
groups or pairs. 

The teachers have different motives for focusing on future developments. These include personal 
interest in the topic, but also the intention to combine specific knowledge and future studies and make 
it relevant for predicting future events and possibly benefitting different stakeholders.  

Four teachers point out that their students react positively, some even enthusiastically. The students 
understand the importance of what they are being taught and how that might be relevant for them. 
Four teachers experience barriers related to practical issues like time constraints, different language 
and levels of previous experience, uneven openness to group work, and ability to independently use 
the given data. One teacher experiences some students not believing in climate change or that the 
data presented in class is real. 

The teachers rely mainly on traditional lab methods or research of scientific literature, but one uses 
Flash Fiction story writing. Three teachers use mainly qualitative methods, and the other two use both 
quantitative and qualitative methods. The process they use encompasses introduction to the topic, 
having students work in groups and brainstorm, and/or using prompts for students to build up stories 
or discuss. 

Three teachers state that they are not or only partly familiar with the specific methods for teaching 
future scenarios, but that this would help improve their students’ competences, allowing them to have 
a more holistic view of problems and a broad spectrum of tools they can use to approach those 
problems. One teacher stresses the importance of teaching students how to make narratives about 
the future, which might be useful in their future work, e.g., when having to incorporate in projects the 
perspectives of a user group or the public and thereby put deeper knowledge to the service of such 
communities and companies in an easy-to-understand way. Four teachers emphasize that different 
learners have different needs. 

The teachers focus on near-present scenarios, but those teaching topics concerning climate change 
work within a 50-200 years’ timeframe. All teachers state a need for different time horizons depending 
on the subjects they are teaching or the methods they are using. The methods they use are rated as 
simple, realistic, and starting from actual data. However, the teachers often experience lack of time 
and that students have different knowledge levels that need to be taken into consideration. But the 
desire is that students improve their communication skills about the potential future and can realize 
so far unused opportunities. It is about providing students with the tools they need to produce more 
“nuanced” views about the future to be more credible and provide more interesting perspectives. The 
teachers mention that students gain employability, context, and the ability to communicate and spread 
knowledge about potential futures.  

Three of the teachers agree on wanting to incorporate more future scenario development methods in 
their lessons, e.g., methods that are more engaging for the students.
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7.4. UBI MAIN CONCLUSIONS ON INTERVIEWS 

The seven interviewees with 2 to 25 years of teaching experience in the area of management, 
entrepreneurship, computer science, healthcare sciences independently of its level of knowledge 
and/or familiarization with the use and/or to make predictions about future scenarios. 

The use of future scenarios in the teaching environment is in an embryonary stage or is understudied 
and underused. All teachers mentioned that they have mainly been looking at the near future in their 
teaching, ranging from 2 to 5 years. In the context of computer science due to the continuous burst of 
technological improvements if often to think for a time range from 1 to 5 years. 

Data about future scenarios is used mainly in the context of curricular units within the bachelor’s 
degree course. The most common way to deliver future scenarios is in a frontal classroom format as 
an informational motivator or a curiosity on the subject. In addition, some participants also correlated 
future scenarios with the industry and the subsequent real-world situations such as the use of VR 
application, forecasting of the IoT growth, long-term sustainability, just to mention a few. 

The discussion promoted into the context of this interview paved the way to motivate participants to 
promote complementary activities related with group work, workshops and research related with 
future scenarios and futuristic thinking. In addition, all teachers expressed an interest in wanting to 
learn more about different methods in order to improve their teaching and methods. 

Furthermore, participants also pinpointed that using data about future scenarios may help students in 
its understanding of lecture contents. In addition, it may empower participants with the knowledge of 
insight on advancements that topic specific are moving at an accelerated pace. This may help students 
to improve their motivation and thinking out-of-the-box, and also to realize scenarios of application 
for different technologies.  

One identified challenge is related with the students’ imagination as a main limitation for a fully and 
immersive experience on future scenarios. On the other hand, instructors may ensure that given 
scenarios are comprehensible and explainable enough with the related topic(s) along with a realistic 
interpretation. 
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