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Context 

In the context of periodic stakeholder consultations, the Commission invited a group of learning 

technology experts to a workshop to reflect on possible future RDI priorities for the next 

programming period and beyond. The workshop was organised around a participatory method 

that allowed all participants to prepare in advance individual contributions to be presented and 

discussed together in the meeting.  

 

The final outcomes of the workshop discussions are presented in this report. The report outlines 

the contributions to various themes and the outcomes. It is written collaboratively by all experts 

participating in the meeting and intended to inform the Commission services and any other 

interested stakeholders without being formally binding. 

Session 1: Moonshots 

All participants presented their initial ideas for future RDI in form of “Moonshots”, i.e. ambitious 

yet realistic targets for EU-funded future RDI. The aim was to answer the following key 

questions: 

 

- What is the problem to solve? 

- How is it dealt with today, what are the limitations, why is it not working? 

- If successful, what difference will it make, what impact will it have? 

 

To illustrate the diversity of the moonshot ideas presented, some are summarised below. All 

moonshot presentations are annexed at the end of the report 

 

Blockchain technology 

 

Within the educational space one can imagine a number of scenarios which would benefit 

greatly from the deployment of blockchain technology (the public distributed ledger and 

certification technology at the basis of the Bitcoin revolution in finance). One such scenario 

would be to use blockchains to capture all student work (as ePortfolios) and the associated 

feedback and accreditation. Blockchains would allow collaborations between groups of students 

on joint assignments to be permanently stored whilst retaining individual intellectual ownership. 

Peer feedback on individual performance (say for collaboration skills) and informal and formal 

https://en.wikipedia.org/wiki/Distributed_database
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feedback from tutors can also be captured and automatically turned into badges or other micro-

accreditation.  

 

A second more radical scenario is centred around envisioning the use of blockchains to create 

an ‘Uber University’.1 Blockchain technology can be used to disaggregate the educational 

services underpinning online Education, such as course authoring, teaching delivery, 

administration and accreditation as well as the curricular pathways. This could be very beneficial 

for improving highly evolutionary curricula, such as those found in STEAM courses, be far more 

personalised and adaptive to market conditions and needs. A common Blockchain infrastructure 

could also empower micropayments and microfunding for student loans. On the other side 

teachers would be able to set themselves up as a ‘university of one’ offering services and 

gaining micropayments and reputational points in return. 

 

Personalised learning needs as driver for TEL development 

 

Even though there is an increased use of technology within formal and informal learning spaces, 

there is still several challenges to overcome: most solutions are still developed as island 

solution and a holistic approach is missing. The uptake requires more focus on interoperability 

and re-usability of content as well as tools, as well as competence development of stakeholders. 

The tools (games, LMS, MOOCS etc.) themselves becomes more user-friendly and adaptable 

to different context of usage. Personalisation of education is still an exception for groups with 

very special needs, but edTech could be increasingly used for this purpose. However, this 

requires (long-term) change in curricula and on medium term improved use of standardisation in 

EdTech interfaces and application. Furthermore there is still need to investigate how the 

learning process in improved for different users by using EdTech (f.ex in games the relation 

between game and learning mechanics, and game vs learning analytics) at a personalised level. 

 

Teaching at scale 

 

Free online courses that provide learning at scale have the potential to open up education, raise 

the education level of the European workforce and re-skill migrants. In order for this to happen, 

we need educators who know how to get the best out of learners in these environments. 

Currently, educators lack the skills or training to support huge international cohorts, and 

opportunities are lost as learners lose their motivation and drop out. 

 

Learning at scale has been criticized for its high rates of student dropout and for its failure to 

widen participation. Most students do not simply want access; they want access to success, but 

it seems that many currently encounter only failure when they learn at scale. If learners are 

struggling to complete courses, and if those courses are not achieving their aim of widening 

access, then it follows that many teachers are currently struggling to engage learners in these 

settings and to achieve their aims. 

 

                                                
1
 http://teachonline.ca/tools-trends/exploring-future-education/uber-u-already-here 
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In order to make the most of the opportunities offered by learning at scale, we need research 

that makes it clear which pedagogies work best at scale and how these can be implemented 

most effectively. We need to investigate what good practice means in this context, and produce 

clear evidence that good practice improves learner outcomes. We need to identify effective 

ways of training educators to work at scale, and we need to build networks that enable 

educators to continue to develop and share good practice. 

 

 
Figure 1: Methods of teaching that worked in the 14th century need to be updated in order to support 21st-
century learning at scale (picture is in the public domain) 

 

Sharples, M. and Ferguson, R. (2014) 'Innovative Pedagogy at Massive Scale: Teaching and 

Learning in MOOCs', in EC-TEL 2014, 16-19 September 2014, Lecture Notes in Computer 

Science, 98-111. 

Ferguson, R., Sharples, M. and Beale, R. (2015) 'MOOCs 2030: A Future for Massive Online 

Learning ' in Bonk, C. J., Lee, M. M., Reeves, T. C. and Reynolds, T. H., eds., MOOCs and 

Open Education Around the World. Routledge. 

 

From learning analytics to pedagogically intelligent systems 

 

Future learning technologies should be designed based on „pedagogy first“ principles, thus 

innovating pedagogy and technical realization at the same time. Also they should allow to 

involve learners and educators as co-innovators building on actual learning effects, practical 

trials and observations in real-life learning situations. 

  

As a social discipline, pedagogy knows no optimal solution. Rather, the diversity of pedagogies 

reflects also the diversity of human learning styles, personal abilities, prerequisites and 

preferences. Negative effects in our educational systems such as drop-outs, de-motivation and 

marginalization of learners are significantly connected to the individual match between personal 

learning requirements and the pedagogies that our institutions are able to offer. 

  

Current learning technologies from LMS to open MOOC platforms, from learning games to 

simulated learning environments have mostly been based on a) well established while not 
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necessarily innovative pedagogies and b) on what works best for a majority of learners. In other 

words: they have focused on scale and efficiency. 

  

Pedagogically intelligent systems would combine AI / self-learning with a diverse range of rich 

data (including personal reflections, social and educational context, teacher assessments but 

also automated e.g. sensor generated data) to provide a deeper analysis of personal learning 

situations, cross-institutional and life-wide. They could be a backbone of future learning 

technologies, but also support institutions and educators to better adapt to the needs and 

individual conditions of each learner. 

 

A framework of deep learning and analytics “building blocks” and services for educational 

contexts could allow European learning industry to develop pedagogically intelligent systems 

faster and more efficiently.  

 

Bringing innovation closer to business reality 

 

European edtech and the programmes supported via various EU funding schemes need to be 

more closely aligned to real market demand and structure demand whilst also getting there 

more quickly. 

 

Video is a good example. Too few EU projects have looked at the opportunities in OER rather 

than proprietary video, yet two successful European edtech start-ups (TWIG Films and BoClips) 

have done just this. The first (TWIG) is an award winning B2C producer of science related 

content based on high quality video content closely linked to formative assessment  (working 

with the Australian Council for Educational Research). They currently have licensees in 76 

countries in 16 languages. BoClips is a B2B platform offering the world's largest collection of 

video content from sources such as Getty, Ridgeman, Bloomberg & BBC Worldwide. This 

material comes semantically tagged to generic or specific curricula with worldwide rights 

clearance for educational use. This allows edtech developers to find and get the appropriate 

rights for video they need to use in their edtech products. 

 

In terms of market and allocation money so that the investment has more impact the EU need to 

consider two things: 

1 - a service that maps the EU edtech ecosystem. This would cover companies, deals and 

investors in edtech on an EU wide basis. There is no single reference sources for this in the EU 

however it does exist in individual markets e.g. theassignmentreport.com In the UK. Better 

corporate intelligence is vital for both investment decision makers and consortia applying for 

funding. 

2- An EU K12 edtech incubator program run in 6 month cycles and partnering with the 14 

European Schools and possibly European SchoolNet. This program, based in schools could be 

the largest edtech incubator in the world. It could be delivered by an SME instrument or similar 

and would give an initial €10k to 14 (to a company or consortia) to develop a MVP of their 

edtech idea in 4-6 weeks working out of one of the European Schools. From these 14 only 4 

would be chosen to get second round funding of €50k to develop their MVP to a product to be 
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taken to an investor demo day in 20 weeks. At the demo day the finalist would win €100k in 

matched funding from private investors. The total prize cost would be €340k with another €160k 

of costs for the selection and judging process (inc. expert fees, travel & accommodation). For 

£1m p.a (minimum cost) this would create a model for the EU to run in other areas of education 

(HE, vocational, preschool & lifelong learning). Aside from being a step change in EU edtech it 

would also give a significant platform to promote the values and success of the European 

programme. 

  

Blockchain technology can be related to the transformation of high-stakes summative 

assessment. It used the example of the Duolingo English Test versus the IELTS test. IELTS is 

the largest traditional English test for HE and migration. It costs US $200 whereas the Duolingo 

test which substantially correlated to IELTS costs less than US$20. The blockchain element is 

that soon Duolingo’s blockchain based currency (Lingots) will be able to be used to pay for their 

test, opening it up to million in countries where individuals would struggle to pay US$200. The 

Duolingo test is already accepted by Harvard Extension School, Uber and Linkedin as a valid 

EFL qualification. Blockchain has the potential to transform both summative but particularly 

high-stakes assessment by breaking the stranglehold of officially approved examination bodies 

via the public ledger model. The sort of large transformational innovation enabled by blockchain 

technology in assessment won’t come from incumbents and may evolve more rapidly in 

emerging economies. However the EU is in a strong position to take and be the international 

thought leader in this area, particularly in education. Blockchain may emerge more rapidly in 

FINTECH but this plays towards the strengths of US and financial centres that are mostly 

outside the EU. Put simply, the EU has the opportunity to be the leader in education blockchain 

and can be if it choses to do so quickly. 

 

Disruption in Education 

 

In general, it is a good approach to start with a problem to solve and then look for the 

technology needed to solve it. Otherwise, we might come up with a solution looking for a 

problem. However, we live in an era of disruption and one should look out for the technology 

available. Otherwise, we might look for faster horses rather than think of a motor car. Not all 

technology might be achievable to be developed within the frame of a project timeline. 

Technology acts as an enabler of new possibilities. In fact, many breakthroughs in education 

have appeared because new technology was available. So apart from solving educational 

problems in concrete terms, to define good research programs and projects, one should be 

aware of the weak signals of promising technologies coming up. 

  

Let us mention three technologies that look very promising today: 

  

-    Deep learning: Artificial Intelligence has been around for many years. But it is only 

recently that breakthroughs have been achieved and entered commercial projects. Take 

Siri, Alexa, Cortana and similar assistants. If they affect everyday life, what will they be 

able to do for education? Or take cognitive computing and Watson and the programmed 

teaching assistant implemented for a MOOC. 
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-   Internet of Things: IoT brings connectivity to everyday physical objects. Learning 

processes that were carried out online with advantage of traceability and analyzability 

(Learning Analytics, Big Data) can now be carried out on the familiar physical ground 

without losing these advantages. 

  

-      Blockchain: Blockchain is the technology underlying the crypto-currency Bitcoin. It is a 

distributed database, but above all it has the power to replace the hierarchical authority 

by a distributed consensus-building agreement. This can be of importance for financial 

transactions, but also for the certification of competences in education. 

  

There might be others of relevance, such as mixed reality, digital social connectivity, rich 

interactive multimedia, etc. What they have in common is that they shake up the established. 

Tools have always been needed for learning. If these tools change dramatically, new forms of 

teaching and learning are possible. We must learn to apply them with the appropriate 

pedagogical theories. The MOOC phenomenon has just been a wake-up call that technology 

was not used up to it potential for learning. We must look out for weak signals because the 

change is exponentially fast and the competition fierce. 

 

Open content infrastructure, artificial intelligence, new infrastructure technologies 

 

Below are three main RTD streams that would certainly influence education in the next few 

years. It is not about developing completely new technologies (i.e. Blockchain, deep-learning as 

it has been debated in the meeting) but developing new models, concepts and technology 

stacks to support various kinds of education. 

(1) The open content infrastructure that will ease the use and allow for the development of 

various use services and applications. Here are several interesting RTD challenges: 

automatic content gathering and processing (syntactic, semantic, cross and multi-

linguality, cross and multi modality, big data and close to real time), advanced 

processing services for content understanding (text and media mining, contextualization, 

knowledge extraction and formalization), learning material quality processing (what are 

the models for quality assessment, assurance, how this can be done automatically), 

didactic design and pedagogical processing (including user models) 

(2) Artificial intelligence in the sense of using real AI systems/agents in education – 

symbiotic and mutual learning. Here several research aspects would need to be 

covered: automatic learning and knowledge formalization,  multilingual NLPs, integrated 

large scale reasoners, learners assessment) 

(3) New models of openness in education supported by emerging infrastructure 

technologies (i.e. Blockchain, IoT, FIWARE) including distributed institutions, sharing 

learning economy (I like the Uber like University presented by John a lot), LLL supported 

by unique ID, etc. 
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Learning Technology Supply & Demand interaction and understanding 

 

Supply & Demand interaction / understanding are fundamental concepts to create a sustainable, 

inclusive and knowledge based growth within Learning Technology 2025 and beyond. 

 

The demand side consists mainly of procuring authorities on local and regional level regulated 

by the public procurement law. These organizations in general lack a deeper understanding and 

knowledge about learning technologies in order to purchase smart and future oriented 

innovations to improve their services within Education.   

 

The supply side (SME (start-ups) industry and R&I institutes risks to face “the valley of death 

“passing from research to get a commercial product on the market.   A deeper understanding of 

demand driven - innovations based upon educational and societal challenges as well as early 

involvement of end – users & funding of the R&I is needed.  

 

By building an ECOsystem between demand & supply side based upon increased dialogue, 

PCP / PP/ PPP tools (innovative procurement), long-term demand strategies and knowledge 

transfer we gain: 

 

Demand side 

I. Smart & economic quality of purchases of Learning Technology according to the actual 

needs  

II. Increased service to schools – improved Education service and better student results  

 

Supply side: 

I. Learning technology R&I with a pronounced need from the customer's (anticipation of 

the market)  

II. Closer time to market 

III. Increased EU / home market  which is needed in order to succeed on the global market 

Session 2: Constellations 

 

In the following session the “Moonshots” were further refined and combined into “Constellations” 

through small groups of individuals having similar and compatible Moonshot ideas. Three 

groups were formed and the Moonshots were further refined into “Constellations” around 

following guiding questions: 

 

- What are the short/mid-term RTD objectives needed to reach the long-term “Moonshot” 

objective? 

- What mix of research, innovation, policy is needed to support your goal? 

- How much would it cost? 

- What is the exit strategy? 
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The “Constellations” that were presented at the end of this session were: 

 

Group 1: Educational blockchain infrastructure "BASE 

 

 

We see many benefits for the development and deployment of 

an EU educational blockchain infrastructure  (Blockchain 

Accreditation System for European Education, BASE).  

 

The main impact of the BASE Moonshot would be to  build a 

new generation infrastructure, with higher implicit security and 

trustability levels, on which new TEL work programme(s) and 

calls could rely and build upon. Similar to the effect of common 

shared cloud infrastructures, e.g. FIRE, which were very 

beneficial to guide cloud advancement in Europe, the BASE Blockchain infrastructure could 

build a new level of trust, collaboration, interoperability and security for future EU TEL programs.  

 

This would serve as a practical infrastructure for use, experimentation and research opening up 

the area to a broad variety of stakeholders. Aiming for this solution for 2025 would bring 

together relevant researchers, practitioners, companies large and small and policy makers in 

the area. Such an infrastructure would also provide a starting off point for commercialisation 

since barriers to entry would be dramatically lowered. 

 

Three specific targets addressed by BASE would be: 

 

1. The creation of a trusted marketplace for educational badges and (micro-)accreditation. 

2. The development of smart contract-based mechanisms for public/private offerings in a 

demand driven value chain. 

3. The setting up of a standardisation framework for applying blockchain in educational 

settings. 

 

Following the above the three main expected impacts and outcomes of this initiative would be: 

 

1. The transformation of the EU accreditation and certification framework which is currently 

fragmented and siloed into an explicitly trusted and countersigned accreditation demand 

driven value network (DDVN). 

2. Impetus for a new blockchain industry for Education in the EU from the dramatic 

lowering of entry barriers to the educational arena. 

3. A value adding overlay of new CPD, Vocational, Industrial and Educational projects on 

top of the BASE infrastructure. 

 

The BASE program could be addressed by a single implementation RFP or NOE with one 

awarded entity having to develop the BASE for the overall TEL community within a typical 4-5 
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ML budgeting dimensioning. Additional projects would add specific extensions to the platform at 

a later date. 

 

 
Figure 2: BASE Blockchain 

 
Figure 3: BASE Blockchain with possible research and innovation fields 
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Human - robot workplace learning – "Running the Moon RHACE" 

 

Another Constellation, labelled “Running the Moon RHACE”, was dedicated to the vision of 

building a shared ecosystem for European workplace learning advancement, where more and 

more intelligent Robots could start collaborating with Humans to augment their co-existence, 

cooperating towards better learning and teaching techniques, for the benefit of all....  

 

The base assumption was that by 2025 Virtual FTEs (Full Time Employees)  at workplace would 

be as relevant as human ones; those organizations and societies who master first new hybrid 

man/machine co-learning scenarios will be leading the way. 

 

The Moonshot also focussed on how new artificial Intelligence, from deep learning to AI and 

cognitive technologies, could definitively help EU’s educational leadership, experimenting new 

means and methods to learn WITH the machines rather than AGAINST the machines.  

 

The Moonshot finally gave some visionary examples on how new software robots (i.e. 

RoboAdvisors, ChatBots, etc…) could free the (working) time of humans from tedious and 

repetitive tasks  giving them time to develop new skills and competences, hence smarter 

machines, in a virtuous circle. 

 

The main goal is to have EU to manage well the Industry 4.0 upskilling agenda by leading the 

application and standardisation of Deep Learning and Machine Learning solutions into the 

workplace learning sector. 

 

Following the above the three main expected impacts and outcomes of this initiative would be: 

 

1.    Industry 4.0 upskilling embracing both machines and human learning & teaching 

technologies during Europe’s competition towards industrial excellence 

2.    Next gen STEAM curricular build up embracing the design and development of new, 

transversal and multi disciplinary skills on how to creatively apply deep learning, neural nets 

& cognitive sciences into humanities for the sake of Industry 4.0 premiership (i.e. Textile 

Industry)  

3.    Next gen Governmental action plans not siloing robotics, human workforce upskilling and 

ICT plans into separate agenda 

 

The RHACE constellation could be addressed by a thematic call with 3-4 awarded projects 

having each a typical 4-5 ML budgeting dimensioning.  

 

 

Group 2: Inclusive education empowered by technology 

 

The key question is how to trigger access and participation in the fullest sense. We need to 

understand the context from the stakeholders' perspective and engage and involve them. Key 

concepts are access, inclusiveness, overcoming polarization and seeing technology as a bridge. 
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The funding should be conditional on demonstrated ability to work with stakeholders. 

Infrastructure should be open and free, technology easy and fit the needs of users. Research, 

innovation and practice would be linked in changes in pedagogy and technology. 

 

Teacher is seen as a "place to go for help to learn", operating in the context of motivation, 

imagination and affection but has to respond to pressure from rigid curriculum, school 

community, parents. The teachers would need easy ways to improve processes of 

personalisation, motivation, self-regulation and the curricula should be dynamic instead of fixed. 

Europeans could lead a way in providing open and easy teacher training. 

 

The group also debated the approach to secure scaling and sustainability of project results. Few 

ideas came out which includes low hanging fruits like deliverables and code common library to 

more comprehensive like sustainable large scale testbeds, incentives for teachers to participate 

in projects, collaboration with other research domains like Smart Cities, FoF etc. In general the 

approach for the next framework programme for TEL could be more “holistic” and strategically 

synchronized between different RTD topics and DGs inside EC. 

 

 
Figure 4: Inclusive education empowered by technology 
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Figure 5: Inclusive education contd. 

 
Figure 6: Possible research and innovation areas 



12 
 

Group 3: Learning technology as enabler for critical thinking and learning processes  

 

Key considerations: 

 

 Learning technology is not of value in itself 

 Technology needs to provide affordances for pedagogy, both in formal and informal (e.g. 

learning analytics) 

 Teachers and educators should be co-researchers together with educational 

stakeholders 

 For funding we need agile Instruments and a vision and strategy, including a meta-

project for understanding the baseline (see below), smaller and larger R&I projects, 

incubators. 

 Research methodology needs to allow disruptive innovation in research, e.g. through 

design thinking. 

 
Further considerations: 

 

 

Problem #1: The multitude of Educational Technology (EdTech) projects of the past years 

exhibits a totally fragmented research landscape. Even projects with similar research goals do 

not have enough overlap and coherence, and nobody has a holistic view of all these results. 

 

Solution approach: To transfer the research results into the classrooms on a much broader 

scale, a Meta Project is needed. This project should not have technical research goals, but 

should seek a broad understanding of existing projects and their results within a common 

vocabulary.  The Meta Project should serve as an umbrella for one or more operative measures. 

 

Problem #2: Current instruments may not be suited to achieve a broad scale application of 

EdTech in classroom. 

 

Solution approach: Innovation Incubator Idea: Instead of going for larger and larger projects, 

small money should be handed out with small bureaucratic effort. In this micro project approach 

to innovations in learning, a teacher should be able to apply for a sum of ~ 1000 € with an effort 

of ~ 1 h (innovation vouchers are known in several member states). Co-funding together with 

national governments could be an option. This micro project approach could be one of the 

operative measures of the Meta Project 

 

Problem #3: Learning Analytics, whether collected though Big Data efforts or by a skilled 

teacher in a single classroom, still lack a methodology for pedagogical conclusions: What 



13 
 

educational technology and which pedagogical method can be chosen, if THIS behaviour is 

observed under THESE boundary conditions? 

 

Solution approach: Research funding in the direction of a pedagogical IF-THIS-THEN-THAT 

(IFTTT) Toolbox. This must involve teachers and educators as co-researchers. One may 

consider the whole educational system as a learning network, the co-researcher solution then 

would be equivalent to the current „Deep Learning“ paradigm 

 

Problem #4: Educational Technology is often and wrongly seen as a value in itself. 

 

Solution approach: EdTech Research results should not end by producing prototypical setups 

and applications that are hard to install, difficult to run and almost impossible to understand. 

Rather, one of the results should always be a push-button demonstrator that can be run by non-

experts.   

 

Problem #5: Too many EdTech projects are considering the acquisition of factual knowledge 

and technical/scientific skills. Often they fail to consider the societal dimension. Indicators for 

project success are much too often of a technocratic type: So  many papers written, conference 

talks held and students involved. 

 

Solution approach: A measure for success of a an EdTech project should be, to what extent it 

may influence societal learning processes and serves as an enabler for critical thinking across 

boundaries. Research indicators should be more quality oriented instead of going mainly for 

quantity  

 

 
Figure 7: Learning technology as enabler for critical thinking and learning processes 
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Figure 8: Conclusions of group 3 with possible RDI directions 

Session 3: Galaxy 

The final session was aiming to reflect on any overlaps and further connections that are needed 

to achieve the goals. The guiding questions of this session included  

 

- What are the connections between the “Constellations”? What is missing? 

- Can they be achieved through EU funding? What additional measures are needed from 

other stakeholders? 

- How do they link with other international activities and trends? 

- Is there a priority order, if so, why? 

 

Conclusive remarks include: 

 

 All the three Constellations are possible and mutually support each other: blockchain 

can be used for assessment, but the "BASE" blockchain could also support pilots on 

teacher education, for example.  

 

 The innovation actions should be critically revisited and it was suggested to reinforce 

innovation and SME participation through an action like the Open Disruptive Innovation 



15 
 

(ODI)2. The GIFT project from the US was also mentioned as a generalised framework 

for innovation actions. 

 

 As per interesting leapfrog technologies blockchain and deep learning/neural networks 

were mentioned. Technologies should be invisible, hidden and networked.  

 

 Pedagogy has not been really advanced at the same pace as funding for the 

technologies, policy action for technology-enhanced pedagogies would be needed both 

in formal and informal learning.  

 

 More connections between projects and researchers at EU level are needed. 

 

 There is not enough venture capital available in the EU and this is why the small 

companies use the SME instrument, more "bite-size" instruments are needed. 

 

Furthermore these actions were discussed: 

 

Action 1: A phased programme of sprint sessions intended to take the best ideas from 

conception through to realisation in a pilot. Beginning with first sessions to present ideas 

requesting funding to ‘seed’ a project, perhaps around twenty projects might be granted funding. 

The second sessions would be those twenty projects to justify a next round to ‘plant’ the project 

and develop onto the next stage. Perhaps as many as ten would be granted in the next round of 

funding. A third stage to ‘grow’ the project into position for testing in pilot would follow allowing 

for five to be funded. All five would pass through to piloting. Each stage to last six months and 

be two years in total with the last six months being a piloting and measurement stage. As to the 

composition of each stage this needs definition, but the ‘Seeding’ could be about research to 

justify the need for the approach, which could be technology or pedagogy. The ‘Planting’ phase 

could be to produce a proof of concept model that clearly demonstrates the value of the 

solution. The third ‘Growth’ phase could be to scale the proof of concept and prepare it for pilot, 

which includes getting commitment to the pilot from suitable organisations; SMEs or Schools. 

The fourth and final stage ‘Pilot’ would be to run the pilot and deliver the results of the project 

with solid measurements. 

 

Experts and EU POs would review the proposals as usual and the best twenty would receive 

first stage funding of around 100,000 euros. POs and Experts would review the results and 

select a best ten for next stage and 300,000 euros of funding. The next stage would attract 

600,000 euros of funding and finally the Pilot stage would attract up to 1 million euros of funding 

per project. 

 

Action 2: Increase the impact of constellations of work by funding Coordination and 

Support Actions 

 

                                                
2
 https://ec.europa.eu/digital-single-market/en/open-disruptive-innovation-0 
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The group identified a need for more Coordination and Support Actions (CSAs), like the 

Learning Analytics Community Exchange (LACE) project3 that was successfully funded by FP7. 

Such actions bring together sets of work in the area of technology-funded learning, enabling 

consortia to share experience, build knowledge together and achieve wider impact. 

 

CSAs can bring together research, policy and practice. They can organise events that integrate 

communities working in related fields, early practitioner adopters, those working on commercial 

products in the field, and policymakers who are seeking to align research and development with 

wider European aims. Such integration can be used to stimulate creativity and to accelerate the 

identification of viable and effective solutions to real problems, driving both research and 

technology transfer. CSAs can also create and curate a knowledge base of evidence. They can 

look back at previous work that has been funded in the area, investigate how this has been 

developed since the funding period, and find ways of building on previous investment. They can 

also explore plausible futures for the area in order to inform future research and policy agendas. 

 

Budget: similar to that of LACE, although LACE ran for a shorter time than other projects in the 

cohort, and it would be better for the CSA to run for six months longer than other projects in 

order to extend their impact and to be able to make links between one tranche of projects and 

the next. A form of funding that enables successful CSAs to apply for funding extensions would 

help to build the effectiveness of constellations of work over time 

 

Action 3: Re-examine and address Grand Challenges 

 

The STELLAR Network of Excellence was used to identify sets of Grand Challenges for 

technology-enhanced learning. 

 

For example: 

● Grand Challenge 1: Provide effective assessment of learning in an open, social TEL 

Environment 

● Grand Challenge 2: Open Platform for Learning Design 

● Grand Challenge 3: Construct evaluations of TEL that allow complexities of interaction 

between policy, strategic school leadership, teacher and student to be negotiated 

successfully. 

● Grand Challenge 4: Make evaluation adaptive and integrated with evolving designs of 

learning 

● Grand Challenge 5: Develop an evidence-based assessment system for cognitive, 

affective and psychomotor learning including free-text entry providing learners with 

timely feedback at the right moment that leads finally to society-wide assessment literacy 

and a changed perception of assessment 

● Grand Challenge 6: Create socio-technical environments in which people of all ages 

are inspired to learn rather than have to learn 

 

                                                
3
 http://www.laceproject.eu/ 
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Mwanza-Simwami, D., Kukulska-Hulme, A., Clough, G., Whitelock, D., Ferguson, R. and 

Sharples, M. (2011) 'Alpine Rendez-Vous STELLAR White Paper: Methods and Models of Next 

Generation Technology Enhanced Learning', in Alpine Rendez-Vous 2011, La Clusaz, France. 

There seemed to be little continuity of work in this area. Challenges were identified, but not 

addressed consistently, and there was no follow-up work on progress towards these goals. The 

CSAs proposed in Action 2 could return to this work, using a Policy Delphi study to identify 

Grand Challenges, and working with policymakers to align grand challenges with European 

priorities and with future funding. 

Other remarks / conclusions from individual participants 

1. Common Ground: Throughout the session there were common themes that were 

repeated that I noticed. They were: 1) how do we get better visibility of the outcomes of 

existing EU projects and in particular useful technology that could be re-used or 

developed further? There was also a strong sentiment not to spend time in the next 

programme repeating work done before, 2) Blockchain technology deserves deeper 

research, exploration and development from the perspectives of best practises and 

standards for its use, and its technology that can be applied to the learning domain, and 

3) funding mechanisms could be reworked to allow for shorter, sprint-type actions that 

lead to further funding for next stage development, perhaps through as many as four 

phases. This does not mean the abandonment of longer term projects, as they were felt 

to be useful still, but in addition to these. 

 

2. During 2015-16 I worked on the Learning Analytics for European Education (LAEP) 

project, funded by the JRC in Seville. This used various methods, including an expert 

workshop) to identify next steps for learning analytics in Europe. As this work had been 

covered by LAEP, I did not raise it at the workshop, but I think its conclusions would be 

useful in this report. The project proposed a framework for learning analytics in Europe, 

which could function as its own constellation of work, building on projects already funded 

by FP7 and H2020. The table below appears in a forthcoming JRC report:  

 

Area Action 

Strategy Align work on learning analytics with Europe’s strategic objectives and 

priority areas for education and training 

  Develop a roadmap for learning analytics within Europe 

  Assign responsibility for development of learning analytics within 

Europe 

  Identify and build on work in related areas and other countries 
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  Build on learning analytics work to develop new priorities 

Research and 

development 

Develop pedagogy that makes good use of analytics 

  Develop analytics that address strategic objectives and priorities 

  Develop technology that enables deployment of analytics 

  Develop frameworks that enable development of analytics 

Infrastructure Increase data handling capability 

  Create organisational structures to support use of learning analytics 

  Use Evidence Hub to identify areas for development 

  Develop methods of sharing experience and good practice 

Context Align learning analytics work with different sectors of education 

  Develop practices that are appropriate to different contexts 

  Identify successful financial models 

Standards Adapt and employ interoperability standards 

  Develop and employ ethical standards, including data protection 

  Align analytics with assessment practices 

  Develop a robust quality assurance process 

  Develop evaluation frameworks 

Skills Identify the skills required in different areas 

  Train and support educators to use analytics to support achievement 

  Train and support researchers and developers to work in this field 

  Develop and support educational leaders to implement these changes 
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  Educate learners to use analytics to support their own achievement 

Outreach Engage stakeholders throughout the learning analytics process 

  Support collaboration with commercial organisations 

 

3. Reflections on  Research and Innovation challenges for Learning and 

Technologies from meeting 13/12/2016 

Keywords: EUROPE, CITIZENS, INCLUSION 

Context: pre-school/home, school, higher education, vocational preparation, continuous 

and professional development, learning for life 

Summary:  

 Separate research and efforts to stimulate and bring about Innovation. They are different 

- treat them differently.  

 On research: There is no accessible consolidated map of the research that has been 

undertaken by the framework programmes in this area and where SotA has been 

achieved and/or offers significant further research opportunities for further advancement 

of knowledge - see recommended action 

 On Innovation: Needs to be deeply embedded in context - involve living experiencing 

citizens and not just elite stakeholders, be presaged by a Theory of Change (shared by 

all stakeholders) with commitment to achieving planned outcomes (without ignoring 

unplanned outcomes) and staged through three steps integrating process tracing and 

incremental learning with a focus on the innovation adoption and whether it has 

impacted the planned outcomes 

 One final point: We are Europeans, we need to keep challenging ourselves to reflect on 

what we want to achieve for Europe and its citizens. 

Key considerations: 

 

1. Research and Innovation need to be considered separately: 

 Research communities need to engage to a much greater extent that currently in real life 

contexts – deeply understanding the lives and experiences and needs of ALL citizens 

and the context for which their research has possible application  

 Research should be considered apart from application and significantly add to state of 

the art research – not keep repeating what is already known.  

2. Action needed:  

 Deep analysis of research undertaken to date both in RTD projects and benchmark 

against SoTA research around the world 

 Map/assemble/cluster research domains and links between them  
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 Identify where SoTA has been achieved, it’s provenance, and where it offers substantial 

potential for further research OR for application testing and stimulating innovation: this 

could be done with reviewers working in teams connecting together within a framework 

team 

 Innovation should be building on research, with the specific research identified and a 

case for how it will build the evidence base to test/demonstrate innovation take up within 

a specific context.  

 

Innovation steps might look like 

1. Each Innovation project should commence with a Theory of Change (ToC) prepared 

through a context specific stakeholder participatory approach, envisioning the outcomes 

that the innovation proposes to achieve (or to which it will make a meaningful 

contribution), recognising assumptions and risks. The deliverables would be the ToC, 

agreed planned outcomes, adoption and change process tracing steps to be undertaken 

and arrangements for introduction and first testing. 

2. First testing with small population base (drawn from those stakeholders involved in 

participation of ToC development in Step 1) : deliverables would be findings, process 

tracing amendments, ToC errors/amendments and plan for further development and 

larger population testing with additional partners added for larger scale testing OR  

decision to stop as findings indicate not worth pursuing. 

3. Larger scale application : deliverables would be adoption as well as incremental 

improvement and evidence of impact outcome  for which the innovation was introduced. 

 

Proposals for innovation projects should reference the research and past innovation results 

from which it derives the overall vision/timeline for participatory development, context and 

who will engage in development of ToC and outcome indicators (Step 1) some indication of 

when and where it plans first testing (Step 2) and final testing/adoption (Step 3).Each step 

could be funded separately. (NB: The NSF has in the past followed similar steps (without 

ToC) to the above.) 
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PROF DR.-ING JANNICKE BAALSRUD HAUGE 

KTH  ITM & STH 

BIBA UNI BREMEN 

 Rigid/ Inflexible learning contexts and spaces 
 How is it dealt with today 

 Support of TEL (LMS, MOOCS, Games, blended learning spaces) 

 Teachers adapt skills and resources 

 Personalisation is low and just for specific learning groups, mostly manual 

 What are the limitations & why is it not working? 
 Requires easy to configure, interoperable tools, not too costly  

 Automatic personalisation still not available 

 Reuse across TEL domains remains limited 

 Competences need to be comparable 

 Integration of different learning tools (into an ecosystem) 

 Impact and difference 
 Personalised learning that builds upon personal interests, needs and requirements 

 Improved learning assessment, monitoring and individual feedback streamlined across 
learning ecosystems 

 Increased effectiveness and higher motivation 

 Better link between formal and informal learning 

 

 

 



PROF DR.-ING JANNICKE BAALSRUD HAUGE 

KTH  ITM & STH 

BIBA UNI BREMEN 

Instructional design and actual game design 
 How is it dealt with today 

 Based on experience and costly testing 

 Increased use of specific frameworks 

 Based on approaches from entertainment computing 

 Often usage of islands solutions 

 What are the limitations & why is it not working? 
 Not sufficient knowledge on which LM-GM work or not 

 Low interoperability and reusability of components (expected 
improvement through RAGE) 

 High complexity of game environments that limits the opportunities for 
teachers to personalise game environments based on specific needs 

 Impact and difference 
 Improved ability to intelligently adapt or simply to be reusable across 

different games leads to new practices of designing games 

 Pervasive, blended learning environment better adapted to the individual 
needs 

 Better connection between real-virtual worlds 

 

 



MoonShot 

Simon Birt 



2025 Unified Learning 

 Problem 
 Explosion in content types 

i.e. AI, VR, interactive 
video, elearning, etc. 

 Standards are out of date 

 Problem 
 Disparate systems 

 Too many platforms 

 Solutions Required 
 New/ updated standards 

for content types to 
ensure seamless 
migration and playability 

 Integration of 
technologies and 
platforms to ensure 
accessibility 

 Distribution methods of 
new innovation & 
technology should be 
plug and play to fit 
existing systems and not 
new platform (as with 
mobile dev – 'apps', not 
end-to-end, & via OEM 
and Wlabel, for example) 

 Result 
 Poor accessibility 

 Low levels of engagement 

 Poor transfer of EU-funded research 



Benefits & Impact 

 Delivering new or upgraded standards and 
mobile development approach guarantees 
longevity, accessibility, flexibility, adoption and 
re-use . 

 Unified approach to small app-type 
development engages learners, increases 
accessibility and increases transfer of EU-
funded outcomes to industry for practical use. 



PROBLEM 1: LEARNERS DROP OUT AND UNDERPERFORM 

 Teaching tends to be whole class, but no two students have the same motivations, interests, competence 

levels… 

 Projects to personalise learning using technology have generally failed, partly because everything had to 

be invented from scratch   

 The Knewton platform seems quite interesting and more successfully addresses some of the technical 

issues that the previous iClass project was trying to resolve 

 Personalising learning through robots and personal learning assistants (and chatbots) based on consumer 

devices such as Siri, Alexa could work 

 As more and more students own their own smart device (and bring and use them to school) 

 Early experimentation with these technologies could be of interest to ministries, because they open up 

interesting new possibilities for personalising learning. 

 If the issue is successfully addressed, and linked to adaptive learning and learning analytics, there would 

be lower drop out rates and improved learning outcomes 

 There could be particular benefits for learners with special needs and disabilities 

 However, the LACE project shows that work still has to be done on an ethical framework, common 

formats and structures for data exchange etc. 



PROBLEM 2: LEARNING IS STILL MORE PHYSICALLY LOCATED 

THAN IT COULD BE 

 Formal learning overwhelmingly takes place in fixed locations 

 High running and labour costs, student reluctance to ‘own’ their place of learning 

 Learning outside formal structures tends to be undervalued 

 Projects to link formal, non-formal and informal learning have shown proof of concept 

 But not large scale, require a positive attitude to risk and experimentation, stakeholders have to be 

convinced, and students trusted 

 Cloud services are becoming the norm and pros and cons better understood 

 If the issue is successfully addressed, costs could be saved, resources better allocated, and 

students performance improves 



PROBLEM 3: LACK OF VERIFIABLE ONLINE ACCREDITATION 

 Online courses are proliferating and increasingly popular, e.g. for teachers 

 Unit badges and end of course certificates are earned in various low-tech quantitative ways.  

 E.g. watch a video, post something, peer review a written paper 

 But they lack credibility and currency 

 Blockchains and their associated ledgers offer a possibility to provide solid evidence of 

achievement 

 Scalable – something that governments always seek 

 Cannot be tampered with 

 If the issue is successfully addressed, expect a wider uptake of online learning and 

competences developed 
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Motivation 

• Problem to solve 
– How to maintain and increase motivation 

• Seriously declining from 7th/8th grade and up 

• Currently 
– Traditional grading systems 

• Reward postponed 

• Reward not integrated in the learning activity 

• Individual achievement 

• Envisioned impact 
– Enormous driver for successful learning  

Gamification? 
Still a long way to go… 

B.Bredeweg@uva.nl 2 



Polarization & Separation 

• Problem to solve 
– Address increasing polarization in society 
– Accommodate growing number of refugees 

• Currently 
– Emerging phenomena 

• Globalisation 
• War 

• Envisioned impact 
– Prosperity by 

• Increasing tolerance 
• Reducing envy & hate 

B.Bredeweg@uva.nl 3 



Representational thinking 

• Problem to solve 
– Miscellaneous interactive representations as 

moulds (scaffolds) to aid knowledge construction 
• Could work as solving puzzles, or using a calculator 
• E.g. making sets, ordering/sequencing, time-line, cause-

effect, subtype, part-of, … 

• Currently 
– Paper & Pencil, Embedded in large software 

packages, Non-interoperable 

• Envisioned impact 
– Meta-learning, Improved transfer & reflection, and 

thus Deeper learning 

As opposed to 
Computational thinking…  

B.Bredeweg@uva.nl 4 



Personal learner model 

• Problem to solve 

– Automated formative assessment across 
software tools 

• Currently 

– None existing, assessment per tool (if available) 

• Envisioned impact 

– Flexibility & interoperable use of different tools 
while ensuring alignment & progress 

Maybe also summative? 

B.Bredeweg@uva.nl 5 



Responsible Web 

• Problem to solve 
– When using the Web being able to determine 

the origin, quality and correctness of the 
information found 

• Currently 
– Largely in the eye of the beholder 

• Envisioned impact 
– Critical thinking on behalf of learners 

– Empowered youth 

B.Bredeweg@uva.nl 6 



Winning Our Next Generation Sputnik Challenge: 
Bridging Human-Machine Learning & Intelligence @ the workplace

towards better co-existance & cross-augmentation

Foresight Workshop
Learning Technologies and Research &amp; Innovation priorities

13 December 2016
Moonshot by Fabrizio Cardinali (CEO Skillaware, Invited expert People @ the Workplace SIG Italian Industry 4.0 cluster)



The Rise of the Machine

https://assets.kpmg.com/content/dam/kpmg/pdf/2016/02/bots-in-the-back-office.pdf
https://assets.kpmg.com/content/dam/kpmg/pdf/2016/02/bots-in-the-back-office.pdf
http://blogs.gartner.com/tad-travis/2016/04/08/gartner-announces-the-2016-cool-vendors-in-crm-for-sales/


July 22, 2012 Footer text here15

1. Training Robotic Workforces and Virtual FTEs for 
repetitive and time consuming tasks in order to 
free (human) talent

2. Integration of Softbots, Chatbots and Assistive 
Technologies learning from humans for the 
continuous improvement of HR processes and 
KPIs

3. Elicitation of  self learning, deep learning 
solutions  

Click to see innovative samples from the web:

Examples of Human-Machine co-learning and co-training 
towards better existance & cross-augmentation 

https://www.youtube.com/watch?v=2KfXY2SvlmQ&t=170s
https://www.youtube.com/watch?v=2KfXY2SvlmQ&t=170s
https://www.youtube.com/user/RethinkRobotics
https://www.youtube.com/user/RethinkRobotics
https://www.youtube.com/watch?v=lv6op2HHIuM
https://www.youtube.com/watch?v=lv6op2HHIuM
https://www.youtube.com/watch?v=OvgLJTpoVc0
https://www.youtube.com/watch?v=OvgLJTpoVc0
https://www.youtube.com/watch?v=rVlhMGQgDkY
https://www.youtube.com/watch?v=rVlhMGQgDkY
https://www.youtube.com/watch?v=6dMa8Zw2B6s
https://www.youtube.com/watch?v=6dMa8Zw2B6s
https://www.youtube.com/watch?v=n9ndbxoGuhk
https://www.youtube.com/watch?v=n9ndbxoGuhk
https://www.youtube.com/watch?v=eNPC1N8de00
https://www.youtube.com/watch?v=eNPC1N8de00


What is the problem to solve Today? 

• The shrinking talent pool due to global 
demographic trends 

• Escalating workforce costs in emerging markets 

• Expanding capabilities of robotic HW & SW  
technologies  incrementally reducing the need 
for human intervention 

• Increasing influence of platform-centric cloud 
service providers

• The disruptive advancement and convergence 
of IOT, Artificial Intelligence, Machine & Deep 
Learning into the workplace



How is it dealt with today, what are the limitations, 
why is it not working? 

• The SMILE CHALLENGE: Corporate 
roadmaps are not yet embracing holistic 
transformation strategies during their 
journey towards production excellence 

• STEM curricular education  for Millennials is 
not yet designing new trasversal, multi 
disciplinary, pathways merging  deep 
learning, neural nets & cognitive sciences 
into humanities and other non technical 
faculties

• Governmental action plans are still siloing
robotics, human workforce upskilling and 
ICT plans into separate agenda



If successful, what difference will it make, what impact 
will it have?

• Within 2025 Virtual FTEs will be as relevant as 
human FTEs. Those who master first hybrid 
scenarios will be the next leaders. If we don’t add 
MACHINES to the TEL stakeholders we risk to loose 
the industrial competition race

• Within 2025 multidisciplinary uptake of AI will be 
the glue bridging the gap between STEM and 
Humanities. If  we don’t prepare ourselves for the 
Uncanny Valley of robotisation UE risks to loose 
scientific leadership

• Within 2025 freed talent will be addressing future 
KETs. If we don’t train machines to let us be more 
free to learn we will be trapped into daily routines 
and tasks. 

OK SIRI! …but please don’t steal my job!

A  Journey Guide to 

the Uncanny Valley of Robotic Automation & AI

http://www.laceproject.eu/blog/disneyland-without-children/
http://www.laceproject.eu/blog/disneyland-without-children/


In a nutshell:

1. EXPERIMENTING NEW AI advancements TO CREATE A NEW DEAL FOR 
LEARNING by 2025

2. PROMOTING NEW AI, Robotics and Cognitive advancements to free more time 
for Socratic Teaching and Agora Learning by 2025  is the aim

3. EMBRACING an holistic transformation strategytowards Human-Machine co-
existance and cross augmentation

How Can EU Win Its Next Generation Sputnik Challenge? 



  

 

Carlos Delgado Kloos 
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Moonshot Questions 

• What is the problem to solve? 

• How is it dealt with today, 
what are the limitations, 
why is it not working? 

• If successful, 
what difference will it make, 
what impact will it have? 

LUX, 2016-12-13 C. Delgado Kloos, UC3M 2 

Problems 

Solutions 

Technology 



¿Top-down or bottom-up? 

• “If I had asked people 
what they wanted, 
they would have said 
faster horses.” 

• Attributed to Henry Ford 

LUX, 2016-12-13 C. Delgado Kloos, UC3M 3 

Problems 

Solutions 

Technology 



Two Concepts for Learning 

• 1. Awareness, Control, Regulation 

 

 

 

• 2. Motivation, Engagement, Self-Regulation 

LUX, 2016-12-13 C. Delgado Kloos, UC3M 4 



• Know how the elearning is going on 
in order to be able to act and react 

• About the process 

 

LUX, 2016-12-13 C. Delgado Kloos, UC3M 5 

1. Awareness 



1. Awareness: Past  

• Assessments 

• Exams 

• Personal interaction (does not scale well) 

LUX, 2016-12-13 C. Delgado Kloos, UC3M 6 



1. Awareness: Future 

• Digitally mediated 
– Understand the learning 

through the digital 

– Big data, learning analytics, deep learning 

 

• Non-digitally mediated 
– Understand the learning 

through the physical 

– Sensors, IoT 

LUX, 2016-12-13 C. Delgado Kloos, UC3M 7 



2. Engagement 

• Educational content should be attractive in itself 

• The environment should be appropriate 

• About the content, product 

LUX, 2016-12-13 C. Delgado Kloos, UC3M 8 



2. Engagement: Past 

• Limited 

LUX, 2016-12-13 C. Delgado Kloos, UC3M 9 



2. Engagement: Future 

• Attractive 

• Gamified 

• Social 

• Mobile 

• Applied 

• Dynamic 

• Adaptive, personalized 

• Certified, recognized (Blockchain) 

LUX, 2016-12-13 C. Delgado Kloos, UC3M 10 
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School of Computing 
FACULTY OF ENGINEERING 

INTELLIGENT MENTORING SYSTEMS 
 

 

Vania Dimitrova 

v.g.Dimitrova@leeds.ac.uk 
 

Get real, use social, embrace diversity: 
 

Towards inclusive intelligent learning environments 





‘the most cost-efficient and sustainable 

method of fostering and developing talent” 

Key for success of young professionals 

                                              [Forbes 2016] 

Virtual mentors can help companies build the 

skills, productivity, engagement, and loyalty of their 

workforces. [Harvard Business Review, 2016] 

User Context Sensing 

Dialogic Interaction  Experience Exploration 

Sharing and navigating  

through others’ experience  

Interactive nudges for 

sensemaking & reflection 

Combining domain knowledge and interaction data 



Blockchains and New 

Educational Models 

Prof. John Domingue (@johndmk) 

Director, Knowledge Media Institute,  

The Open University, UK 

http://kmi.open.ac.uk/ 



Student Controlled 

Education 



Rise of the Uber University 



Problems 

• Access to tertiary 
education is 
unequal  

• Most people in 
Europe do not 
complete tertiary 
education 

• Many people in 
Europe need to 
develop new skills 

https://data.oecd.org/eduatt/population-with-tertiary-education.htm 



Current solutions – what more is needed? 

• MOOCs offer a potential solution 

• But new approaches to learning require new 
approaches to teaching 

• Teachers need training and support to work 
effectively in these new environments 

• They also need proven models of good practice 



Projected benefits 

• Open up education for 
millions by developing and 
sharing knowledge of how 
to teach at scale. 

• Improving educator 
effectiveness on these 
courses has the potential to 
increase Europe’s capacity 
to respond to its priority 
areas. 

• Establish Europe as a world 
leader in this area 



© pah 2016 

Peter A. Henning 

Institute for Computers in Education 

 Karlsruhe University of Applied Sciences 
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Delphi survey, mmb Institute, LEARNTEC and P.A.Henning, December 2016 
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Digital competencies for teaching personnel: 

  Community actions, best practice awards, conferences 

  

Didactical approaches: 

  Teaching in technologically heterogeneous  

   environments and BYOD 

  Re-use of learning material: OER, semantic     

   annotations and Adaptive Learning Systems 

  Push-Button Learning Analytics and innovative   

         didactical models 

        



	

 

 

	
	
	
Contribution	to	the	European	Commission	DG	CNECT.G.3 
Foresight	workshop	on	learning	technologies	13.12.2016	
 
 
 
Moonshot:	towards	a	new	generation	of	„Pedagogically	Intelligent“	Learning	
Technologies	
 
 
 
Dear	Colleagues,	
	
I	am	very	sorry	that	I	could	not	join	your	Foresight	Workshop.	However,	I	wanted	to	share	
some	thoughts	on	the	future	of	learning	technologies	and	on	what	could	be	a	valuable	
„moonshot	target“	for	European	R&D	in	that	domain.		
	
What	is	the	problem	to	solve?	
	
In	the	many	discussions	that	we	organize	as	part	of	ELIG,	a	recurring	debate	is	on	the	need	
for	a	„pedagogy	first“	design	of	future	learning	technologies.	However,	what	does	this	
mean?	Chris	Dede,	Prof.	at	Harvard’s	Graduate	School	of	Education,	explained	at	the	ELIG	
Berlin	Conference	2015,	that	the	diversity	of	pedagogies	reflects	also	the	diversity	of	
human	learning	styles,	personal	abilities,	pre-requisites	and	preferences.	In	that	sense,	
there	could	never	be	an	optimal	pedagogy	that	fits	all	learners	but	rather	a	mix	of	
pedagogies	best	suited	for	each	individual	learner,	personal	learning	needs	and	-situation.		
	
Also,	when	assessing	learning	impact,	we	mostly	assess	what	works	for	the	majority	of	
learners	but	not	sufficiently	why	it	doesn’t	for	the	remaining	learners.	Overall,	the	practice	
to	standardize	learning	pedagogies	around	what	seem	to	be	best	suited	for	a	majority	of	
learners	creates	many	negative	side	effect.	Such	as	drop-outs,	de-motivation	and	
marginalization.	The	same	applies	to	putting	learners	in	the	wrong	„place“,	a	learning	
environment	including	their	co-learners	and	teachers	that	is	not	adapted	to	their	needs.	
Finally,	we	need	to	acknowledge	that	teachers,	as	humans,	have	a	naturally	limited	
flexibility	in	pedagogical	methods.	As	this	is	also	linked	to	their	own	personality	
characteristics,	education	and	preferences.	Still,	we	consider	it	„luck“	to	have	a	good	
teacher.	
	
So	a	moonshot	question	is	how	we	can	design	future	learning	systems	that	are	
„pedagogically	aware“	or	even	„pedagogically	intelligent“?	And	that	can	effectively	
support	learners	in	detecting	their	optimal	personal	ways	to	learn	and	in	helping	them	to	
access	the	related	resources	and	opportunities.		
	
	
How	is	it	dealt	with	today,	what	are	the	limitations,	why	is	it	not	working?	
	
Current	learning	technologies	from	LMS	to	open	MOOC	platforms,	from	learning	games	to	
simulated	learning	environments	have	mostly	been	based	on	well	established	while	not	



	

 

 

necessarily	innovative	pedagogies.	In	other	words:	they	have	focused	on	scale	and	
efficiency	via	digital	learning.	While	creating	a	good	mix	of	learning	resources,	tools	or	
technologies	is	mostly	a	manual	process	for	learners	and	teachers	alike.		
			
More	recent	developments	have	started	to	analyze	learning	effects	based	on	big	data	and	
thus	providing	more	transparency.	Also,	learning	systems	have	become	increasingly	
adaptive	while	mostly	current	adaptation	relates	to	content	rather	than	pedagogy.		
	
The	developments	in	digital	learning	technologies		in	the	past	decade	have	certainly	
increased	the	diversity	of	learning	options.	At	the	same	time	this	has	led	to	an	even	more	
complex	range	of	possibilities	for	the	individual	learner.		
	
Cognitive	computing	and	artifical	intelligence	have	seen	a	boost	in	the	last	few	years	and	
are	potentially	leading	to	a	new	generation	of	adaptive,	self-learning	and	highly	personal	
technology.			
	
	
If	successful,	what	difference	will	it	make,	what	impact	will	it	have?	
		
If	successful,	pedagogically	intelligent	systems	could	provide	a	quantum	leap	in	supporting	
learners.		
	
Rather	than	being	build	on	a	pre-defined	pedagogical	vision,	they	could	iteratively	support	
the	involved	stakeholders	while	at	the	same	time	assessing	the	actual	effects	ranging	from	
the	learner	to	teachers,	mentors	and	institutions.	They	could	help	to	provide	better	
transparency	and	self-awareness	of	learning	needs,	individual	preferences	and	
requirements.	Thus	supporting	the	creation	of	the	most	suited	learning	environment	
conditions	for	any	learner.		
	
A	central	impact	would	be	to	decrease	the	negative	side	effects	of	unsuited	pedagogies	
and	learning	environment	conditions.	Thus	decreasing	drop-out	rates,	easing	transitions	
and	better	leveraging	individual	potentials.		
	
It	should	not	be	assumed	that	pedagogically	intelligent	systems	would	work	in	isolation,	
rather	they	could	become	a	new	and	more	proactive	digital	enabler	in	the	learning	
process,	ideally	supporting	the	learner,	teachers	and	other	involved	stakeholders	
thoughout	his	or	her	lifelong	learning	career.	
	
	
	
Best	regards	
	
Elmar	Husmann	
Secretary	General	ELIG.org	
	
Senior	Innovation	Advisor	IBM	Research		
and	Global	Education	
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Mass content missing mass use 
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Source: Hewlett Foundation  

Various isolated sites 

Various formats 

Different modalities 

Language diversity 

Unresolved rights 

Different levels of quality 
Undescribed modes of use 

Dead links 
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Learning resources open pipeline 

Automatic ingestion, cleaning, 
fusion, preprocessing 

Cross-lingual, cross-modal 
Semantic processing 

Didactic design and 
pedagogical processing 

Resources quality 
processing 

Innovation Research 
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AI-crowd mutual learning – beyond LA & CU 

Initialization 

KA loop 

Legend: 

KA Rules +  
KA Forms 
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Learning with and within cognitive cities and 
communities 

Infrastructure (sensors, communications, hardware) 

Data/Information 

Applications 

Organisational models 

Added value models 

Sociological models 

Incentive models 

A cognitive organism 
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Technology? 

• Empowerment 

• Agency  

• Improvement 

• Innovation 

• Change 



• Perpetuating power relations 

• Whose innovation? 

• Division 

• Control 

 

 

 

Who are you disrupting? 



 Technology and learning 

• Manipulation or cultivation? 

• Control or autonomy? 

• Delivery or discovery? 

 

• What do learning technologies do? 

• Do they do things to you, or free you 
to do? 

 

• Where are we starting from? 



The basics 

• Breakfast 

• Physical health 

• Mental health 

• … 

• (sine qua non?) 

• … 

• Well being 

 



The literacy layer 

• We can’t learn without learning to “be” in the world.  
 

• This involves literacies, we “decode” our contexts, through interaction with text, with others, with 
environment using technologies. 
 

• But our literacies have not kept up with our technologies… 
 

• We need a “literacy layer”, to support  

• our identities,  

• our well-being,  

• our interactions,  

• and hence, our learning. 



Literacy as control 
 

• Control of 
• data 

• identity 

• choice 

• voice 

 

Technologies as facilitators of literacies. 

Technologies as practices.  

Technologies of the (autonomous) self. 

 

 

 



Technology as the self  

Full control of  

• personal data 

• the evolving identity and  

• all the artefacts that it generates 

• how identity and artefacts are presented 

• support for all this 

• policies for all this 



Technologies for the self  

• Physical and medical tools and practices for well-being and learning 

• Emotional and psychological tools and practices for well-being and 
learning 

• Meta-cognitive tools and practices 

• Access to support for development in these dimensions 

• Policies for all this 

 



Technologies of the selves  

• Tools and practices relating to critical action 

• Tools and practices relating to creativity 

• Tools and practices relating to diversity 

• Tools and practices relating to collaboration 

• Tools and practices relating to presence 

• Support for all this 

• Policies relating to all this 

 

Without attention economies, corporate agendas, or trolls etc. 



What does this require? 

• Privacy – net neutrality, independent servers, independent hardware, 
distributed solutions, everyday encryption etc. 

• Autonomy - tools for self monitoring, scaffolding for development of meta-
awareness, learning under the bonnet of our tools 

• Interaction – further development of tools for dialogue, interaction and 
silence 

• Further development of criticality, built-in criticality, beyond binaries and 
echo chambers  

• Support – interactivity throughout society, political support for 
autonomous activity, parental support for autonomous activity 

• Integration of all the above 



What does this require? 

Developing and promoting a wider understanding of technologies… 

• Tools, of course… 

• And the practices that accompany them 

• And the understandings that accompany those practices 

• And the human relations that drive those understandings 

 

Developing and promoting a wider understanding of research… 

• Beyond the academic perspective 

• Active engagement with other voices 

• Participatory and action research 

• Quick dirty support for dissemination and exploitation  

 



Foresight Workshop 

Learning Technologies and Research & Innovation priorities  

December 13th 2016 

 
 

EUROPEAN COMMISSION 

Directorate-General for Communications Networks, Content and Technology 

Data 

Learning, Multilingualism and Accessibility 

 



The BIG problem 

Large numbers of European citizens don’t see 
a positive future in a globalised world 

 
A theory of change might suggest….. 



Increased European 
citizen inclusion in 
economic benefits 

High quality real time pan 
European labour market maps  Increased remote working 

Common employment 
conditions 

Fast flexible training/ 
re-training supply  

Every European citizen has 
tutors for life to development 

and maintain a minimal  
(evolving) level of technological 

competence 

Every school leaver  has 
relevant working minimum of 

three European languages 

(employment or HE /VT) study) 

Poor 

Greater 
cooperation 
needed 

Non-
existent 

Micro/macro level job 
and BP re-structuring 
requirements poorly 
understood 

Job specific 
training stuck 
in C20 model  

Internal labour 
market requires 
internal language 
development 

Opportunities 
for 
technologies to 
support 
change 



Problem statement 

• Disconnect: Application context and R&D 

• Research community treats context/user 
base/implementation sites as experimental sites for their 
research 

• Research plans not developed around agreed theory of 
change to be tested/used for learning 

• Mutuality not applied to deliver Research to Practice 

• Research in learning needs to be MUCH closer to application 
and involve much larger sites / populations   
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The Problem 

Problem to Solve: 

• Lack of adoption of media and ICT in the classroom 

• Lack of media competence with students (and teachers) 

• Lack of adoption of novel learning technology in the classroom 

How is it dealt with today, what are the limitations, why is it not 

working? 

• Research projects on TEL 

• Real focus regularly on technological innovation, not on sustainability 

• Projects on School Innovation, Teacher Training, Digitalization 

• Impact, but apparently old structures and pedagogies don’t really support 

the seamless integration  



Gemeinschaftsschule Wutöschingen: A Case of Seamless 

Media Integration and Learning 

Novel pedagogy -  

ICT and media integrate seamlessly 



Seamless Learning 

Seamless flow of learning across contexts 

(Chan et al., 2006) 

What is needed 

• Real linking of formal and informal learning activities, thinking the 

integration into formal learning first! 

• Driven by pedagogical approaches and demands 

• Requires fundamental changes in pedagogy and structures 

• Has to be supported by a change of pedagogies in learning 

institutions, scaffolded by activities to support sustainability 

• Integrate stakeholders from learning institutions 

Approach: Design thinking 



Moonshot on learning 
technologies….from the 
perspective of education research 

Professor Sarah Parsons 

S.J.Parsons@soton.ac.uk 

Southampton Education School, UK 
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What is the problem? 

 Social cohesion and well-being of increasingly 

diverse groups of learners 

 What does it mean to be a ‘good school’ in this 

increasingly diverse context [and how can 

learning technologies help with that]? 

2 



How is it dealt with / what are the 

limitations? 

 Technology currently often applied as prosthetic 

or fix [assumed to be lack of skills / knowledge 

for young people]  often decontextualized  

 Lack of teacher involvement from the start with 

regard to development, application, and 

evaluation of tech [lack of teacher skills / 

confidence / time]  teachers are the catalysts 

and facilitators   

3 



What difference will doing it differently 

make? 

 Need to: 

– Establish skilled teachers and young people as 
co-creators of the knowledge base  

– Take a more holistic, contextualised approach 
to focus on inclusive success in diverse 
schools/classes 

 Will have impact through greater take-up by 

designing solutions with contextual fit and buy-in 

from the start  

 4 



#Codesign16: Next Generation Digital Learning Environments 
 

Lawrie Phipps        @Lawrie 
 



#Codesign16 

2 

• Community consultation around 6 key 

themes 

1. What does the imminent arrival of the intelligent campus mean 

for universities and colleges? 

2. What should a next-generation research environment look like? 

3. Which skills do people need to prepare for research practice 

now and in the future? 

4. What would truly digital apprenticeships look like? 

5. How can we use data to improve teaching and learning? 

6. What should the next generation of digital learning 

environments do? 



Response 

3 

• ~700 individuals  

• 184 colleges and universities 

• ~ 50 blog posts 

• ~ 7000 tweets 

 



Next generation Digital Learning Environments 

4 



Key themes: Technology 

• Existing tools are problematic. 
Current platforms and systems -  
closed, controlled, quantified, 
content-based education… the 
desire to control the academy…  

• Tools are seen as being of 
service only to the VLE – not the 
student not the Institution 

• “Swiss Army Knife” – just good 
enough 

 

 

• Tools are sweeteners for 
institutions to “buy” 

• Streamlining and administration 
seen as more important than 
learning and teaching 

• Existing tools driving the 
pedagogical approach 



Key themes: Students and Staff  
• Gutierrez 2014 often cited in the 

challenge. Learning is changing 
in four ways; 
• From Individual to Collaborative 

Learning 

• From Passive to Active Learning 

• The Rise of Differentiated 
Instruction 

• The Phenomenon of Multi-tasking 

 

 

• Also… 
• Focus on the things that are 

evident in our future educations: 

• Social media 

• Participatory culture  

• Digital Citizenship!” 

• Accounting for the Holistic 
Student Experience 

 



Two emergent ideas and a request for a report 

7 



Pop-up digital environments 
• Overdesigned, complex digital 

environments are commonplace, both 
at individual (ePortfolio) and 
organisational (VLE) level. Many staff 
reported “just having a quick 
discussion on the blog” or “creating a 
facebook group” as an alternative. 

• These systems are not always fit for 
purpose, or value for money at small 
scale. 

• Furthermore, analytics on platforms 
such as Facebook cannot feed into 
sector tools.  

A series of lightweight tools, servicing single 
activities, such as a discussion forum, quiz or 
wiki, able to be deployed at a small scale, 
and potentially time-limited. The tools 
would be designed and developed based on 
a catalogue of activities and motivations. 
These pop-up digital tools would be 
appropriate for situations where access to 
traditional environments is not possible.  
 
Each tool should have the ability to export 
user contributions in an open format, and 
have an API to feed the learning records 
warehouse. 



If This then That … and... 
• The codesign challenge identified that 

a range of tools were in use across the 
education sector, both bespoke edtech 
and tools such as Twitter, Evernote, 
blogs; a veritable plethora of social 
media and productivity tools.  

• An existing service, IFTTT (If this then 
that), is used to pull services together 
and enhance productivity. 

• The codesign challenge identified an 
opportunity to develop such as service 
for education. 

Development of an IFTTT service 
for a range of education and 
research tools that would act as a 
glue, pulling and pushing services 
and actions between a variety of 
tools, and common social media 
and linked to the learning records 
warehouse.  
 

E.g. If This <I download a reading 
list> then That <it is sent to 
evernote and my amazon wishlist> 
and that activity is recorded in the 
LRW   



EU R&I edtech moonshot(s) 
 

Just 8 years to 2025 



Edtech’s Last Mile Failure  
•  Disconnect between EU innovation & tech reality 
•  ...the final exam scores among students allowed 

computers were 18% of a standard deviation lower 
than those of students in classrooms that prohibited 
computers” West Point & MIT Trial results 2016 

•  End-user almost never the decision maker 

•  Incumbents don’t disrupt & govt’s don’t lead change 
•  UK €12bn+ <20% of teachers use well 

•  Digital edu’s virtuous circle 
 



Moonshot 1 
World biggest edtech incubator 
•  Problem - EU’s R&I edtech too slow to impact 
•  6 month 10x€100k incubator model 
•  Focus on AI, Blockchain, Formative 

Assessment, Open Data, Video, etc 
•  1-3 partners (max.) 
•  Must deliver working prototype 
•  Research must inc. educators & students 
•  Teams based in an EU school 
•  Investor demoday 
•  Open Data API’s 



Moonshot 2 B2B Video Platform 

•  Problem – back of B2B platforms to 
support quality in edtech 

•  EU the world leader in culture & quality 

•  A single platform for EU cultural 
resources for edtech developers 

•  Examples: 
- TWIG, 75 countries 16 languages 
- BoClips 



Moonshot 3 
EU edtech distribution platform 

•  Problem - the biggest edtech barrier 
•  Failure of Digital Single Market 

initiatives e.g. Educloud Alliance 
(Finland, eschoolbag (Estonia), etc 

•  Success of CLEVER & TPT 
•  AI & educators - tagging & rating 
•  English for search, tagging, etc 
•  Not for profit 



Moonshot 4 
EU Edu Blockchain 

•  Problem – accreditation will change 
•  EU has an opportunity to be the world 

leader in blockchain for edu 
•  Assessment, data and privacy, etc 
•  Not if, but when (soon) 
•  Fundamental challenge to  

national control of  
accreditation 
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PROBLEM FROM MY PERSPECTIVE  

  Weak alignement demand / supply side - Learning Technology Innovations  

Lack of 
identified long 

term real 
ecucational 
challenge/ 

needs  

Lack of  sufficient 
learning 

technology  
knowledge  

Hightech 
Industry:  
Develop   

solutions of 
tomorrow 

Procurers 75% of 
market:  

 Buy solutions of 
yesterday / today  
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IMPORTANCE OF RETHINKING ECO SYSTEMS 

 
 

 

 
 
 SUPPLY SIDE  

Risk   

Needed: 
Increased 

understanding of 
real educational 

challenges  

Needed: 
 Increased 

understanding of   
Learning 

technologies   

 

Missing Link 

 

LEARNING TECHNOLOGY 

ECO SYSTEM FOR  

KNOWLEDGE TRANSER  

   

Innovative methods for  
Interaction / dialogue 

DEMAND SIDE 
Risk    
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HOW IS IT DEALT WITH, LIMITATIONS, 

REASONS FOR NOT WORKING?  
 

Actual tools 

 

 Innovative Procurement PCP / PPI / PPP instruments to enable dialogue  

 

Reasons for not working 

 

• ECO SYSTEM  is required and not stand alone EU funded projects 

• NEED FOR FUNDING: Change of culture ( process) needs financial 

boost from EU  

• NEED FO KNOWLEDGE TRANSFER/ PRACTICE for mutual 

understanding of  use / importance of alignnement  
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WHAT DIFFERENCE WILL IT MAKE? 

NOT THE HOLY GRAIL BUT..  

 
 

 

 
 
 SUPPLY SIDE RESULTS 

  
• Anticipation of demand   
• Closer time to market 
• GROWTH on  EU market 

leads to global markets   

DEMAND SIDE  RESULTS 
 

• Smarter , more economic/ 
quality of  purchases  

• Increased service  to 
schools  =  IMPROVED 

EDUCATION  
• Good for the  citizens  

IMPACT:  SMART, INCLUSIVE  AND 
SUSTAINABLE DEMAND BASED 
DEVELOPMENT OF LEARNING 
TECHNOLOGY R&I 

LEARNING 

TECHNOLOGY 
ECO SYSTEM  
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IMAILE Contacts 

 

http://www.imaile.eu   

@imaileproject 

 

Project manager - Ms. Ellinor Wallin:  

ellinor@euprojektkonsult.se  

 

Lead procurer - Mr. Patrik Engström: 

patrik.engstrom@halmstad.se  

 


	FINAL REPORT - workshop - learntech - 13-12-2016 merged until ferguson.pdf
	FINAL REPORT - workshop - learntech - 13-12-2016.pdf
	Computer and electrical engineering
	BIRT MoonShot.pdf
	PowerPoint Presentation
	PowerPoint Presentation
	PowerPoint Presentation
	LUX
	Introduction to Human-Computer Interaction GI13
	PowerPoint Presentation
	PowerPoint Presentation

	PowerPoint-Präsentation
	ELIG_Contribution_Monshot_Dec2016
	2nd World OER Congress Ljubljana, Sept 18-20, 2017
	Foresight
	Human capital is under developed and under used in  European organisations
	MUELLER moonshot-mueller.pdf
	Slide 1
	Welcome and Introduction to residential one
	TAYLOR EU Moonshot.pdf
	Presentation Title

