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Abstract: In the context of vocational training, the composition of the optimal training group must 

take into account the socio-professional aspects of the learners' profiles. Indeed, the training group is 

subject to structural characteristics specific to the field of application that can influence potential 

collaborations during a face-to-face training session (composition, size, duration). This research work 

aims to present our modelling methodology from a perspective of a recommender system to assist in 

the composition of training groups. Our approach consists in aggregating learners' individual 

preferences by incorporating the concepts of social network theory, in particular by polarizing the 

nature of inter-professional relations. 

 

Introduction 
 

 The societal context of LLP1 initiated by (European Commission 2011) encourages adult-learners to engage 

in training actions throughout their professional career. Face-to-face encounters and exchanging individual 

experiences with peers help to maintain the learner's commitment to his training process and thus to develop his 

professional network. Therefore, the challenge for training managers is to plan training sessions for groups of learners 

with convergent professional and pedagogical interests. However, the various constraints (educational, logistical, 

budgetary ...) imply a composition of the training group which is, by nature, short-lived and fortuitous. In addition, 

the information needed to constitute these groups (learner profiles, professional networks, etc.) is sometimes missing, 

unstructured or heterogeneous. In practice, the composition of training groups is a management exercise costly in time 

and human resources because of the diversity of obligations and contractual requirements of the participants (training 

needs, availability, geographical proximity ...). The challenge for this research is to design a decision-making model 

which partially automates the composition process of the training group. 

State of the art 

Despite the multiplicity of distance learning technologies, face-to-face training is essential to regulate the 

learner in his or her training path (Ginns, P., & Ellis, R. 2007, Kay, R. et al. 2016). Numerous scientific studies have 

theorized the criteria influencing the collaborative dynamics within the training group: the 

homogeneous/heterogeneous grouping mode (Doise, W. 1997), the group's size (Anzieu 1968, Kooloos, J. G.et al. 

2011), the nature of social interpersonal relations (Buch 2002, 2008) and the compositional method (Depover, C., 

2003, Decamps S., 2014). The specificity of the training group in a professional context is also to be taken into account. 

In this case, the method of composition is closely related to the problem of the heterogeneity of the learners' profiles. 

In fact, aside from the educational aspects (sharing of experiences, mutual aid ...) in a formal setting, training also 

contributes to enriching the professional network of the learner. The learner will have a natural tendency to interact 

with those peers within the group with whom he shares characteristics: similarity of education (study levels), social 

status (occupational categories), age, gender, etc. (McPherson, L., 2001). Historically, this sociological phenomenon 

theorized under the concept of "homophily" by (Lazarfeld & Merton 1954) designates the effect of attraction between 

individuals who have similar social status. Several studies show that relationships (friendship, emotions...) between 

learners can be structured and perceived differently by the learners themselves, not always reciprocally. These studies 

show the profound impact of these perceptions of affinity links on learners' performances (Lancieri, 2017).This 
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strategic logic is reinforced by the fact that the adult learner is autonomous in his commitment, or lack thereof, and in 

his choice of training trajectory. However, although similarity engenders an initial connection between individuals, 

social bonds evolve according to the nature of relationships and the attributes of individuals (Lemieux, 2004). In fact, 

learners adjust and regulate interactions with their peers according to subjective criteria (previous encounters, social 

affinities, for example) which can influence social logics based on choices. During the process of automation, the 

trend is to associate LMS2 with algorithmic techniques that can be linked to decision support systems which notably 

include recommender systems (Mehta, P. & Saroha, K. 2018). 

A group recommender system makes automated suggestions that might interest a certain group of people and 

was developed mainly in the field of leisure activities (music, film, tourism ...) (Jameson, A., & Smyth, B. 2007). 

Traditionally, the processing of results is limited to aggregating individual preferences to determine a collective trend 

(Márquez, JO, & Ziegler, J. 2015). Historically, this “majority" type methodology based on the "social choice theory" 

of (Arrow 1951) presents the paradox of producing contradictory results due to the diversity of choices of each 

participant.  Initially used in online commerce, recommender systems have expanded into the field of education 

(Drachsler, 2015). Previously, (Manouselis et al 2011) classified recommender systems for TELS3 according to several 

categories (supported tasks, user model, domain model, personalization, architecture, and recommendation type), but 

they still remain focused on the suggestion of individual objects. At the group level, the item identification process is 

decentralized from the application. Currently, the majority of scientific work focuses mainly on the automatic 

identification of training groups using mostly probabilistic models (Marreiro Cruz W, 2014, Reis, R. 2015). The 

disadvantage of supervised/unsupervised classification methods (detection of commonality, classification by node) is 

the rigid and fixed partitioning of the results which essentially values relations with strong connectivity, possibly 

omitting so-called "weak ties" potentially relevant to analyse. In addition, the relevance of the results remains 

applicable on large networks. Some studies use modelling based on the theory of social network analysis (Quijano-

Sanchez, L., 2009, Wang, X., 2017), specifically in a professional context (Wu, A., 2010), but they remain a minority. 

 

Proposal  

Our proposal is to develop a recommender system to aid in the composition of face-to-face training groups. 

Our modelling choice consists in aggregating individual preferences while taking into account the professional 

relations between learners based on the concepts of structural analysis of social networks.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1.  Process of Group Recommendation System  

 

The first step is to elicit and aggregate the individual preferences of the learner prior to any training action.  

In a teaching context, the notion of preference was introduced mainly from a cognitive perspective by many studies 

that focused on learning styles: the idea being to take individual differences into account (...) so as to preferentially 

adopt certain methods of processing information rather than others (Bourgeois, 2003). The nature of so-called 

"learning" preferences has many limitations, mainly the arbitrary and subjective nature of this categorization 

(Kirschner, PA 2017). We therefore focus on essentially explicit preferences based on social criteria (inter/intra-
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organization mode, group size) and organizational criteria (time and space constraints) collected via a questionnaire 

and a professional database. The difficulty of processing the replies is related to the involvement of several decision-

makers (adult-learner, Human Resources Department, training organizer…), the multiplicity of situations and the 

inherent uncertainty of future events. In order to overcome this difficulty, this stage of processing will consist in 

scheduling both the learner's priority choices and his alternative choices via an analysis of the compromises that he 

plans to accept.  

We extend our modelling approach by designating the learner as an interconnected social entity with a socio-

professional network and also within the more limited context of the training group. Considering the training group 

as a graph, we can position the trainer as an intermediary central node between participants within the group. Indeed, 

this privileged position allows him to establish connections between participants of the different training groups and 

to fill the “structural holes" in a so-called "triad" configuration. According to Burt (1992), the structural hole is defined 

when two actors are directly connected to a third actor, without being directly connected to each other. We extend our 

approach by using the density of the relationships between participants. This polarity of relational ties (strong/weak) 

theorized by (Granovetter, 1973), is foundational in the analysis of social networks emphasizing the importance of 

interpersonal relationships for group cohesion. Indeed, the strength of so-called “weak" connections often neglected 

in favour of more frequent and direct connections may perhaps reveal a possible cohesion. In a context of inter-

professional training, we can see the trilateral nature of relations, being a) a hierarchical and functional link 

(relationship between learners who might be employees of the same company), b) a partnership link (relationship 

between a trainer and a participant), and c) a collaborative link (relationship between learners who are employees of 

separate organizations). Socio-professional status implies by nature an asymmetry of relations within the group and 

in particular the hierarchical relationship between superior and subordinate. This asymmetrical hierarchical 

relationship influences social interactions and favours an outcome either through complacency (one point of view is 

favoured over another) or by mutual avoidance of a conflict. The point of polarizing the relational nature between 

learners is to ensure a socio-professional symmetry, thus fostering cognitive social interactions within the group. 

 

Conclusion  

The main goal in this work was to propose a method for group recommendations in the context of vocational 

training. The commitment of the learner and more particularly his interactions with his peers may differ depending on 

the training group in which he finds himself. To optimize a semi-automatic composition of the group, our choice of 

modelling consists of combining a traditional method of aggregation of learners' individual preferences with a 

structural analysis of graph-based social links. In fact, the nature of the training group lends itself easily to modelling 

based on social network analysis using the associated indicators of centrality (proximity, intermediarity ...). In order 

to overcome the difficulties associated with the processing of the results of individual preferences, we introduce inter-

professional relationships according to a hierarchical symmetry. The challenge of a methodological approach is to be 

able to detect and search for potentially collaborative, though not directly established, relational structures. The main 

drawback is that the nature of the social bond is not fixed and evolves over time according to professional mobility 

and training interests.  

 The main perspective of our research is to identify the incoming conditions in order to encouraging the 

dynamic of training group. Until now, researchers have mainly identified motivating features of training group in the 

initial training. The challenge is to favorise the adhesion of the adult-learners to engage in a training group taking into 

account the specificity of the learner's profile in a lifelong learning context. Futures efforts is to encouragement to 

peer collaboration, especially minimizing the threats to skills, reinforcing the perception of interpendence among 

members of the group, regulating the life cycle of group by proposing via a collaboration platform which provides 

appropriate functionality for observation group discussion. 
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