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Title of the doctoral program 
 
Computer and Control Engineering 

Title of the research activity  
  
Intelligent systems for processing and visualizing learning data 

Short description of the research activity 
 
Technological advancements characterizing recent years are changing the way education and 
training are carried out: to make an example, more and more trainers are exploiting Learning 
Management Systems (software applications allowing teacher/students to store and access 
learning objects in/from a unified place, letting students take quizzes and receive grades, 
participate in forums, enabling teachers to monitor students’ progress, etc.), whereas e-learning is 
getting almost commonplace, thanks also to the success of Massive Open Online Courses (open 
access online courses on the Web). 

In parallel, new instruments supporting learning process are being developed. This is the case of 
learning analytics, which aims at analysing learning process data, and of learning semantics, which 
enables digital systems to understand the meaning of resources as well as their relation among 
each other. 

Benefits deriving from the exploitation of such instruments are various: for instance, learning 
analytics could enable learning institutions to efficaciously use data learners produce during the 
fruition of learning materials, the interaction with educators and peers, e.g., to create new content 
and make it ever more tailored to the actual education needs. On the other hand, learning 
semantics could be a key instrument enabling learners to correctly retrieve the learning material 
they are looking for (e.g., based on the addressed topics, their complexity, etc.). An even greater 
advantage could be achieved when learning analytics and learning semantics are used together: in 
this case, learners could be provided with the more suitable learning resources according to their 
needs, preferences and interests, in line with the vision of adaptive learning. 

This research project aims at designing and developing intelligent systems encompassing learning 
analytics and learning semantics, especially to support adaptive learning and automatic 
assessment. Such systems should be used to: a) identify knowledge, skills and competences (i.e., 
learning outcomes) possessed by a learner, together with their level on the basis of learner’s 
interaction with learning resources; b) suggest and/or customize learning materials according to 
learner’s interests (retrieved, for example, through social networks), objectives/needs and 
characteristics; c) support the evaluation process, by (semi-) automatically assessing students’ 
activities as well as exams’ data; d) support trainers during the creation of training materials, by 
providing them with online resources related to the topic they are addressing; e) provide guidelines 
on how the learning process could be improved, based on learners’ failures and performances; f) 
support training institutions during the definition of learning modules and courses, by identifying 
overlaps or priority rules among them, etc. Particular attention will be also devoted to the 
development of strategies for visualizing in an effective way the results of the above processes, 
e.g., by showing in a simplified way how students’ and courses learning outcomes are inter-related, 
which are the most relevant topics of a course/qualification, and so forth. 



 

Scientific responsible (name, surname, role, email)  
 
Fabrizio Lamberti, Associate Professor, fabrizio.lamberti@polito.it 

Number of vacancies for XXXI cycle (3 years program) 
 
1 

Specific requirements (experiences, skills) 
 
Knowledge of the main programming languages (required) 
Expertise in the design and development of Web applications/services and knowledge of Semantic 
Web technologies (appreciated, but not required) 
 

Website of the research group (if any) 
 

http://areeweb.polito.it/grains-group/ 


