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The research work reported here concerns the applications of Artificial Intelligence techniques
to learning environments. In traditional courseware, the learner typically answers to a
predefined series of questions. In a learning environment, the learner explores a complex
world with the assistance of computational agents. MEMOLAB is an instance of such a
learning environment: the learner creates a psychology experiment and then asks the system to
simulate the results. Our work has concentrated on two directions:

Direction 1: Providing optimal learning conditions. Two main qualities of an environment are
its richness and its structure. By ‘richness’, we mean the integration of various tools, for
instance the connection between a hypertext, procedural tools (e.g. the simulation) and rule-
based agents. The ‘structure’ of a learning environment results from its segmentation into a
sequence of microworlds. This sequence should ideally reflect a sequence of learning stages
(in our work it is the neo-Piagetian theory of R. Case).

Direction 2: Providing the assistance of agents. In MEMOLAB, the learner creates
experiments in interaction with an expert, i.e. an agent who is able to solve the same problems
through the same interface. The degree of assistance provided by the expert is tuned by
another agent, the tutor, which monitors the interaction. MEMOLAB includes several tutors
corresponding to various teaching styles. These tutors are selected by their superior, called
‘the coach’.

The distribution of roles between the agents has been conceived in such a way that some
agents (the tutors and the coach) are not directly concerned by the specific teaching domain
and hence can be reused to build other learning environments. The set of domain-independent
components constitute ETOILE, an Experimental TOolbox for Interactive Learning
Environments. Its originality is that authors do not build a software application by writing
questions and feedback, but by designing domain-specific agents that will interact with the
agents provided by the toolbox. ETOILE is intended to be used by developers who are familiar
with Common Lisp.

This paper does not enter into technical details.A more exhaustive description of ETOILE and
MEMOLAB can be obtained at the address above.

1. Introduction
Why do we need artificial intelligence (AI) in training software? Some efficient educational programs do
not use such techniques. AI techniques are necessary for some types of learning. Let us compare two very
different kinds of courseware. On one hand, we do have classical “frame-based” courseware based on a
sequence of questions and answers: each frame includes some information to be presented, a question, a set
of expected answers (correct and incorrect) and a feed-back specific to each answer. The sequence of frames
is either pre-defined or built on the fly by the system (individualization). On the other hand, there exist
complex training devices such as flight simulators. The concept of a simulator refers to the idea that the
learner has to perform a task as similar as possible to the task for which he is being trained.

These different types of software address different educational goals. Typically, simulators train users to
perform complex skills, which integrate a large number of subordinated skills hat progressively must be
automated and coordinated. Frame-based courseware aim to transmit more declarative knowledge, for
instance a better understanding of the Swiss pension funds or the difference between the concept of weight
and the concept of mass. The difference becomes obvious if we think of a pilot that would be trained only
with frame-based courseware, i.e. by answering to questions such as “What do you do if there is a strong
lateral wind during take-off?".

This project concentrates on educational software somewhat close to flight simulators. The problem of such
systems is that a pilot may ‘crash’ the plane several times without understanding the cause of his failure.
The learner may even know what he did wrong without being able to deduce how to do it right. For these
reasons, future pilots receive the assistance of a coach, who is generally an experienced pilot. AI techniques
enable us to create agents which play a similar role. We use the term ‘intelligent learning environment’
(ILEs) to refer to courseware in which the learner is ‘put’ into a complex problem solving situation and
receives the assistance of various agents.

This research project had two main purposes:

• to develop a particular learning environment that illustrates the application of artificial intelligence
techniques to intelligent learning environments;

• to develop a tool for building similar learning environments, intended to be used by other research


