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ABSTRACT

This article presents advantages of using context to set
up a pedagogical assistance for recognition of collectives
situations in Virtual Environment for Training (VET). We
are focusing on generation of explanations to the learner.
Two assistances types have been envisaged thanks to con-
text using, the first one consists in guiding the learner be-
fore action and the second can be used during action. Those
assistances have been set up thanks to contextual graph and
consists of animations in the virtual environment.
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1 Introduction

This article deals with the interest of using contextual
graphs to set up pedagogical tool in a VET dedicated to
dynamic and collaborative situation (DCS) learning. For
the learner, the aim is to manage this type of situations. It
can be guided thanks to typical intervention such as the
highlighting of relevant elements to enhance awareness of
a particular concept. In order to do that, some pedagogical
techniques such as enrichment, degradation, simplification
or the heightening of simulations are used [1].

In the case of a dynamic and collaborative situations,
relevant elements extraction is complex because of their
dependency to context which is dynamic. That is the
reason why we decide to show here the interest of using
contextual graph to represent strategical and historical
context for explanations.

This article is structured as follows, it begins with a
definition of the constructivism learning of dynamic and
collaborative situations and help types that can be set up
in order to recognize them. The section 3 illustrates the
interest of using contextual graphs to make up a visual ex-
planation. An example is given before the conclusion of
this article.

2 Constructivist learning of DCS

Virtual environment for training allows a constructivist per-
spective of learning: Learner will enhance his knowledge
by being face to new situations. He will build his own rep-
resentations [2]. DCS implie temporal or organisational
constraints that make an automatic explanatory system hard
to define. We will now introduce those situations

2.1 Dynamic and collaborative situations

Dynamic and collaborative situations can be found in var-
ious domains of teamwork with time pressure (rescue, se-
curity) [3] or in team sport [4].

This implies various protagonists that interact in a
common environment and have to solve a problem. A col-
laboration between protagonists can be needed to solve the
problem. Situation data can be interpreted according to the
protagonists point of view and roles. Consequently, ele-
ments taken into account by a protagonist to take a decision
are not easily predictable [5, 6].

We can exemplify those situations through an exam-
ple of collective action in soccer. This action is illustrated
by the figure 1. A player A1 of the team A has the ball. He
is face to a player B1 of the team B. There is a player A2 of
the team A to the left of B1. A collaboration can be possible
between A1 and A2 to keep the ball and eliminate B1.

A1

B1 A2

Figure 1. A simple dynamic and collaborative situation



2.2 Possible types of assistance

For this purpose, we have identified two help types that can
be set up. They are called on-line help and can be divided
in two guidances:

• A guidance thanks to actions: that means a strong
guidance. One shows a priori linkings that allows the
sequence realisation. In order to do that, we intro-
duce graphical elements which will represent actions
that must be done before they appear. In the example
given below, it is possible to add a ball going from the
learner to his partner, or we can represent its trajec-
tory with an arrow as it is shown on the figure 2. This
paper is focused on this help type.

• A guidance thanks to affordances: That means the
learner will execute his action and if he makes a mis-
take, we can highlight some relevant elements he has
missed. Those elements or affordances [7] must al-
low him to understand why he was mistaken. In our
example, if he kept the ball, we could make his oppo-
nent bigger according to his distance. The closest he
is, the biggest the opponent will be. Another solution
consists in making his partner blinking. The crucial
point is that the help is done only if the learner is mis-
taken.

Those two types can be made up thanks to contextual
graphs. Now, we will explain what are those graphs that
we are using to model our strategical contexts.

3 Contextual graphs as learning support

Our agent decision-making is based on the notion of con-
text [8]. More precisely, we are using context-based rea-
soning (CxBR) that has been introduced in [9]. The defini-
tion and modelling of our context is based on psychologists
point of view [10]. The modelling of our context have been
described in [11]. This paper deals with contexts used for
explanation, that are modelling thanks to contextual graphs
[12] that we will introduce now:

3.1 Context for explanation

In our approach, a contextual graph represents actions se-
quence and relevant states to lead a collaboration until its
end. Relevant states are characterized by objects or by par-
ticular attributes of objects. Those can be likened to the
notion of affordances. Every state of the graph represents a
context at a given instant of the collaboration and is called
contextual node. The transition between two nodes can be
done thanks to an action. The figure 3 shows a contextual
graph, with contextual nodes and actions that we will de-
scribe now:

Figure 2. contextual help

3.1.1 Actions

Transitions in the graph represent actions that can be done
according to the current context. They allow to highlight
the link between two contextual nodes. They can be written
thanks to a triplet that consists of an actor, the action and
an object or a protagonist on which the action is performed.
An action in a contextual graph looks like:
A = < Actor,Action,Object > where

• Actor: represents the player which performs the action

• Action: is the action, technically it is the name of the
method which is called. Applied to soccer, an action
can be pass, dribble or shakeOff...

• Object is an object or a protagonist on which the ac-
tion is performed.

For example, < P1, pass, P2 > means that the
player P1 passes the ball to the player P2. In the soccer
example, an action is performed by the player which we
are describing the context.

We will see later how this formalism of actions and
contextual nodes allows to easily highlight relevant ele-
ments to set up pedagogical tool to help recognition of dy-
namic and collaborative situations. A triplet is used to rep-
resent an affordance too, as we will see in the next example.

4 Example of contextual assistance

We will now illustrate why and how our model allows to set
up the pedagogical assistance. The trainer has first defined
strategical context representing the situation that learner
has to recognize. Every relevant actions and affordances
are stored in the contextual graph. Each action and affor-
dance can be linked to a graphical primitive for explana-
tions. The strategical context looks like the graph of figure
3. Where b is the ball, j the player, p a partner, o an oppo-
nent, dist(X) represents the distance to X , position(X) the
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Figure 3. Strategical context of A1

position of X that can have a value corresponding to a car-
dinal orientation. The next table presents relevant elements
(affordances) of the first node and the action associated:

Context Description Action
C1 b ∈ j A1= {j,pass,p}

dist(o) < far
position(o) = N
dist(p) < far
position(p) = NE

4.1 Guidance before action

A graphical primitive is associated with every action of the
contextual graph. Thanks to this primitive, relevant action
can be shown to the learner. We have already defined
various graphical primitives like a dotted arrow used to
represent a move. The distance between the learner and
an object can be represented with a double arrow, that can
illustrate if the object should be nearer or further.

The example given at the beginning of this article on
the figure 2 shows an assistance that have been set up to
highlight the relevant action. The current context is C1 of
the strategical context of A1. A curved arrow is drawn to
represent the pass that the learner should do. To put in
place, this graphical assistance, agent uses the triplet de-
scribing the action. Thanks to this it can determine the ori-
entation and the position of the arrow.

5 conclusion

The aim of this article is to highlight the interest of using
context in order to bring back relevant information to
users (trainer or learner) in situations that can not be
totally described by advance. We have described here
the interest and the representation of our strategical context.

Using contextual graphs allows us to highlight
relevant elements that correspond to the current situation
according to the objectives. We have put in place two
types of assistances, the guidance before action which is
a strong guidance. The second type of guidance during
action allows to bring to the fore elements that has not
been taken into account.

We have focused our purpose on the guidance before
action, but we could have done the same with the guidance
during action. We are currently working on a third help
type that allows to replay a situation.
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