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1   Introduction 

Pervasive computing as envisioned by Weiser [1] has become a reality thanks to 
the availability of mobile devices, wireless networks and embedded systems. These 
technologies have also enabled new application fields based notably on the capability 
to access information anytime, anywhere, with updates according to the context. 
Pervasive Learning builds on this, enabling learning anywhere, anytime, according to 
resources provided by the environment [2]. In parallel, working activities have 
evolved too because of the technologies and training is needed for professionals to 
keep up with it. Corporate training mostly relies on face-to-face and e-learning. But 
there’s a gap between workers needs and corporate e-learning offer. This may be 
explained by the fact that business activities are seen as more important than training 
and thus little time is dedicated to learning because it implies leaving the workplace. 
Another negative factor is that because of the rapid evolution of products, business 
offers and work procedures, training services can hardly keep up to date and resources 
become stale.  Our work is focused on a new paradigm: pervasive learning in situ, that 
is, at the workplace and during the working activity. This work in done in the scope of 
the project called p-LearNet [3]. The 3-year p-LearNet project is concerned by 
providing learning to professionals during their work activities. These activities can 
be realized across different domain, places… We find traditional issues of mobile 
learning and issues from working activities: supporting learning activities in context 
and across contexts, integrating informal learning from the environment… 
 One of our corporate partners is a big retail company concerned with sellers learning 
at the workplace. We are especially interested in pervasive learning in the e-retail 
context. E-retail concerns the use of new information and communication 
technologies for the retailing. We’ll explain in the first part a solution we’ve 
developed to help the sellers: a Personal Selling Assistant (PSA). Then, in a second 
part we highlight the importance to integrate the environment within the system. 
Finally in the third part, we’ll discuss about the establishment of a model for the 
activity. 



2   Personal Selling Assistant 

Introducing a mobile device into the workplace has an impact on the work activity. 
Thus to avoid rejection, it should provide useful services and enhance the work 
activity rather than hinder it. For this reason, we have developed a Personal Selling 
Assistant (PSA) to help sellers performing their activities [4]. This assistant, in the 
form of a mobile device, provides services for learning but also business services 
(management of products...). We have tried to link business and learning resources as 
much as possible to enable an easy transition from one to another. Thanks to his PSA, 
a seller can access learning resources. But, according to his activities, he can interrupt 
his learning process and continue it later and/or elsewhere. In order to improve 
sellers’ efficiency and to help them during their working activities, the device can 
provide access to knowledge about products or selling techniques for instance. 
However, much is learned informally through the colleagues and providers, they learn 
on the job. We want to help them to capitalize, share and even improve this learning. 
To support this more informal way of learning, we are working on the PSA to support 
knowledge exchange and building among the sellers based on social software like 
blogs and wikis for instance. These tools, using semantic aspect of Web 2.0, can, in 
our case, provide advices about sales techniques or products during the selling, in the 
presence of the customer. 

The environment is an important support for the learning and business activities. 
Indeed, in a controlled environment like a store services can be provided that facilitate 
the interaction with the PSA. In the next section, we will explain how the 
environment is taken into account and used to support activities. 

3   Environment: supporting interaction and learning 

In a pervasive learning system, we have to take into account all resources 
integrated into the user environment to fulfil features of such system: continuity, 
robustness…. In our studies, we consider the environment as a provider of services 
and information. These services can be provided by several entities:  

- Output devices: LCD screens, printers… 
- Input devices: sensors (e.g., motion sensor…). 
- Information holders: like people (e.g., seller profile, customer information) 

and products (e.g., operating manual, evaluation). 

Then, the environment can be used to support working activities, in using devices 
and information available. For example, it can be extended with devices available 
within the seller’s department such as LCD screens, printers … and with some 
services such as bar code readers. The advantage is to ease the interaction which is 
less constrained by the form factor of the mobile device (e.g., screen size) and it also 



enables the seller to share some information with his customer (e.g., on a shared 
screen). 

Moreover, the environment can be used to support learning activities. On one hand, 
sellers can use devices and services available to support collaborative activities and 
sharing of information in an informal and opportunistic manner. On the other hand, 
the environment can be an information source for learning. As we’ve said, learning in 
situ is most informal. The environment can be useful to detect and recognize learning 
situations or to bring some learning information. For instance, in our context, the 
environment can provide information about products or about a certain selling 
situation. Products and other artefact can serve as a mediator to accumulated 
knowledge and information in the Web 2.0 spirit. 

So, environment is a source for providing part of context. But, to support both 
learning and working activity, we can’t only rely on environment. We have to define 
our goals and how we can achieve them according to the situation, linked with the 
context. In the next section, we’ll present our discussions about context and activity to 
solve these issues. 

4   Context and activity 

Context and activities are central in determining learning goals and how to achieve 
them in pervasive learning environments, particularly, in a working environment. We 
focus mainly on definitions giving the relationships between the physical world and 
users’ activities. We claim that activities embedded in a particular physical world (or 
environment) are key issues to give us intention and meaning according to different 
situations and finally to determine the relevant features describing the different 
situations. These definitions are as follows: “learning context is used to describe the 
current situation of a person related to a learning activity; in addition to attributes 
relying on the physical world model [5]; “ information and content in use to support a 
specific activity (being individual or collaborative) in a particular physical 
environment”[6]. 

In our system, we use scenarios to describe the learning, working and tutoring 
activities to acquire some knowledge domain and know-how to solve a particular 
problem or to support working activities. A scenario must describe all users’ activities 
(with or without mobile devices, formal or informal learning activities).  
In pervasive learning systems, activities cannot be achieved in the same way 
according to the different situations. It is then necessary to have a context-aware and 
adaptive mechanism to decide how to achieve an activity according to a given 
situation. Derntl and Hummel address these needs by introducing a UML-based 
modelling extension for including relationships between context and learning 
activities in the learning design models [5]. In the MODALES project, an adaptive 
and context-aware model of scenarios has been successfully proposed and 
implemented [7]. This hierarchical task model has been reused and modified 
according to our new requirements. 



5   Conclusion 

 
The work done within the p-LearNet project about pervasive learning in situ in the 

workplace has lead us to consider many approaches to support learning. We have to 
consider both formal and informal learning. Access to learning must consider 
different time spans according to the current activity as well as different means. The 
product may be the mediator to the learning information or the activity at hand for 
instance. Our first experimentation in 2008 occurred in one store (GPS & camera 
department store). Based on that, we have developed a new prototype of PSA which 
will soon be tested in real conditions in order to confirm our choices. The experiment 
will include three different hypermarkets so as to be able to observe sharing of 
information among the sellers and to validate the acceptance of the Web 2.0 sharing 
of information in this professional setting. The studies of this experimentation will 
also help us on the establishment of models to describe activities and context. 
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