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Abstract—This Special Session proposal focuses on breaking 
down the real challenges involved in providing digitalized 
resources, methodologies and Artificial Intelligence based 
solutions to support personalized teaching and learning at 
Higher Education. In this context the main question is: What is 
beyond 2021? 
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I. INTRODUCTION  

The main objective of this special session is to share with 
the attendees the main objectives, challenges and 
developments to cope with the increasing demand for 
digitalized resources and tools to support learning and 
teaching processes in an adaptive and personalized manner at 
Higher Education (HE). Contributions are expected to provide 
evidence on the progress in using these solutions from the 
point of view of the teacher and/or students. 

This special session is suggested from the Spanish 
National Distance Education University (UNED) perspective 
in mind, which is the largest university in Spain, with an 
average of 200.000 students enrolled on a yearly basis; in this 
sense, it can be considered a mega-university in the European 
HE context. This helps us understanding the wide range of 
issues involved, from faculty and students demands to 
developments of the required infrastructure. 

 

II. OVERVIEW 

Because of the current possibilities of providing massive, 
digitalized resources and analysing an increasing number of 
students and teachers interactions (within our own institutions 
and elsewhere), this workshop is focused on collecting 
evidences on progress in managerial, methodological and 
operational issues involved developing these resources. There 
are many issues involved, from building digitalized 
infrastructures to modelling adaptive and personalised 
learning solutions to providing students and teachers with the 
appropriate support in their activities in new ways. 

In 2018, the UNED set out a new strategic Plan for the 
Digitalization of the University to be developed in four years’ 
time. Being conscious of the current possibilities of taking 
advantage of its big numbers, its main goal is the development 
of a model of adaptive and personalised learning to support its 
students in new ways not yet possible. This strategic objective 
takes mainly shape in the ED3 project (Digital Distance 
Education based on Data). The ED3 project will make 
possible to build a framework that promotes evidence-based 
interventions to improve teaching and learning processes 
through an intelligent and responsible exploitation of data. 
The project is structured in the following phases:  

 To develop and establish policies that will ensure 
that any application making use of data considers 
the possible social and ethical consequences.  

 To identify, collect in a single repository, cure 
and make accessible all sources of existing data 
related to teaching and learning processes, with 
differentiated levels of access for different actors 
in the university. To analyse these data sources 
and make them available for the creation of 
useful knowledge for the improvement of 
teaching/learning processes, through analysis 
exploratory studies and operational models that 
facilitate the interpretation of results.  

 To develop and promote interventions on the 
different elements of the teaching and learning 
processes, based on the evidence provided by 
data and the knowledge of the different actors, to 
obtain a positive impact on the academic success 
of our students.  

 To develop and apply data mining techniques and 
predictive models for teaching and learning 
processes, focused on the personalisation of 
learning resources, so that they are automatically 
adapted to each student. 

 

III. FAICING CHALLENGES BEYON 2021 

Going beyond the challenges that 2021 confinement 
brought, we need, in addition to taking advantage of the 



lessons learned in these months, to continue addressing the 
objectives set out in our ED3 project. In this way, we are 
working now in the development of a massive deployment of 
digitalized resources, methodologies and AI techniques to 
support a personalized education to our thousands of students.  

Some examples of concrete applications that will be 
derived from the project are as follows: systems 
recommendations for the choice of studies and enrolment 
according to the profile of the students, early warning 
indicators to trigger interventions with vulnerable students, 
predictive models for anticipating the probability that the 
students successfully complete the subjects (with direct 
application to systems of recommendation), progress in 
understanding academic performance through explanatory 
analysis of predictive models, predictive models "without 
history" that allow also predict in newly created subjects and, 
finally, the implementation of these predictive models in the 
different teaching methodologies.  

Achieving the objectives of the ED3 project includes two 
main developments: 

1. To provide teachers with a tool that facilitates the 
design of personalised learning itineraries that 
adequately combine activities and resources by 
generating and reusing learning resources.  

2. To promote methodological innovation through a 
virtual Educational Innovation Hub. UNED 
Innovation Hub will allow access to the best 
teaching practices, and successful innovation 
experiences carried out at the UNED. Also, our 
future hub is conceived to put in contact more 
than 1,400 teachers and 6,500 tutors, offering a 
methodological advice service, as well as 
recommending and predictive systems, for the 
use of teaching methodologies that favour 
personalised and adaptive learning. 

The first of these challenges is being addressed through the 
development of GICCU Content Generator. This tool will 
provide an instructional design assistant as well as the 
creation, layout and distribution of educational resources. 
These resources will be conveniently labelled for integration 
into personalised learning paths based on user modelling. 
GICCU will allow the export of instructional designs and 
materials to standard formats such as SCORM, IMS Cartridge 
and LTI Tool Providers, ePUB3. GICCU will allow UNED 
teachers to reuse existing resources in the University's digital 
content repositories. Currently, our Canal UNED audiovisual 
platform (https://canal.uned.es/) has more than 34,000 videos 
and 22,000 audios that include contributions to teaching 
research and innovation conferences in various areas of 
knowledge, presentations and conferences by relevant people 
or documentaries produced in collaboration with RTVE. The 
UNED library has a federated document repository (e-Spacio) 
that stores more than 26,000 documents produced by UNED 
teachers and students (research articles, teaching manuals, 
final degree projects and final master's degree projects). The 
UNED Campus portal stores more than 270,000 tutorials. All 
these resources are being identified, labelled and inventoried 
to make it easier for teachers to reuse them. They are also 
made available to students when their personal learning needs 
require so, which implies among other things, to make them 
accessible. For this reason, it is necessary to create a system 

of suggestions and personalisation for the creation of content 
aimed at the needs of each user.  

The second of the challenges is being addressed through 
the design and implementation of a virtual Educational 
Innovation Hub, which will make it possible to take advantage 
of the experience in teaching innovation and the best 
methodological practices developed over the last 12 years in 
UNED. As part of the adaptation to the European Higher 
Education Area, the UNED launched a series of annual calls 
for teaching innovation projects in 2006. The aim was to direct 
innovation towards the challenges of implementing 
qualifications aimed at developing skills. The areas of action 
proposed by the university were competency-based Learning; 
the technological support needed to implement these 
methodologies in a distance education context, the detection 
of teacher training needs and the improvement of online 
courses, which were already being offered.  

These calls allowed the innovative potential of the 
teaching teams to emerge, facilitating environments for 
experimentation, evaluating the efficiency of new 
methodologies, detecting obstacles to innovation within the 
university, and orienting training towards innovation. As said 
before, based on this experience, the UNED wants to direct its 
future innovation towards the implementation of personalised 
and adaptive learning models. This primary goal requires the 
massive digitalisation of the learning resources produced by 
the UNED and the use of data-based learning personalisation 
techniques. The design and implementation of our virtual 
innovation hub will enable us to offer the academic staff 
consultancy services, good practice OERs, toolkits, training 
resources, aiming at supporting and enhancing innovation.  

From the technological point of view, the hub is conceived 
with service-oriented software based on standards such as LTI 
and SCORM. It will have an architecture that allows it to be 
interoperable with LMS and CMS, portals and other internal 
management applications. It will comply with usability 
standards. It will incorporate user monitoring which, through 
machine learning techniques, will be able to offer its users 
recommending systems and use predictive models to optimise 
the instructional design of our academic offer. In summary, 
the hub aims, thus, to be a digital platform connecting people, 
information, knowledge and resources to promote educational 
innovation.  

The Vice-Rectorate of Digitalization and Innovation team 
will present the different lines of actions, discussing about 
strengths, threats, opportunities and difficulties encountered 
along the way. The audience will be encouraged to share their 
experience and opinions on the topics discussed, aiming at 
reaching an enriched vision of the current challenges and 
disruptions, universities are facing.  

Expected contributions may cover but are not limited to 
the following topics: 

 

TOPICS 

 Problems and solutions related to collecting, curing 
and making accessible all sources of existing data 
related to teaching and learning processes, with 
differentiated levels of access for different actors in 
the university.  



 Advancement in modelling adaptive and 
personalised resources to support students and 
teachers in new ways. 

 Challenges for screening digitalized resources of 
value to support the creation of useful materials 
based on knowledge coming from previous 
teaching/learning successful experiences. 

 Standards based tools to cope with the wide range of 
massive data and resources that can be collected to 
enrich the teaching and learning experiences. 

 Authoring support for the creation of new digitalized 
materials that can combine different information 
sources coming from multimedia learning objects 
repositories and written contents which deals with 
the interoperability and scalability issues involved. 

 Developing support programmes for the academic 
staff to provide them with all the necessary training 
in the use of the new tools and possibilities. 

 Improving communication strategies and the training 
of students in the use of the new tools and resources 
available bearing in mind ethical and interaction 
issues involved such as those related to privacy, 
accessibility and explainability of artificial 
intelligence-based solutions. 

 Combining exploratory studies and operational 
models that facilitate the interpretation of results.  

 Promoting participation of teachers and learners in a 
symbiotic manner so that both get enriched with 
sharing successful usage of digitalized resources 
either from the teaching or learning viewpoints.  

 Outcomes from developing data mining techniques 
and predictive models for teaching and learning 
processes, focused on the personalisation of learning 
resources, so that they are automatically adapted to 
each student. 

 Inclusiveness, Fairness and Explanations in 
deploying massive digitalisation at HE. 

 Institutional policies to promote transparency and 
consent, responsibility, privacy, validity and access 
in managing data. 

 Challenges of Assessment at Higher Education 
Institutions: impact of massive deployment of 
learning technologies, sustainability, adequacy, 
inclusiveness, equality, efficacy, scalability… 

 Digital competences. 
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