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Abstract. An adaptable educative system needs a flexible assessment
strategy in order to be able to adapt to many different kinds of students.
However, creating a big amount of different exercises with different pre-
sentations, levels of difficulty, etc, is usually a very time consuming task.
Many attempts have existed for creating big numbers of exercises au-
tomatically, but they tend to be strongly linked to some domain. This
paper tries to extract some common foundation from them to build a
common theory, getting to a simple formalization of the concept of para-
metric exercise. The main idea is to have a core exercise that is different
every time it is displayed to the student, being this change controlled ac-
cording to some parameters. The paper describes the four different types
of parameters that exist in such an exercise, and presents an authoring
tool and implementation that has been created according to these ideas.

1 Introduction

In every adaptive e-learning system, the process of assessment is ex-
tremely important. Assessment is needed to acknowledge the progress
of the learners, both from the system and from the own learners’ point
of view: checking her skills against a set of exercises allows the user to
become aware about her understanding of the concepts explained by the
system; on the other hand, many processes on the system side depend
up to some degree on the assessment process, like user modelling [1] or
sequencing [2].
There is a clear need for big sets of exercises in educational hypermedia
systems. First, a limited or fixed set of tasks could be gamed by the
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(i.e. external parameters) are: the disk size (in number of cylinders),
the number of requests, the value of the requests, the initial position of
the disk head and the disk access scheduling algorithm. Additionally, it
is possible to specify the minimum and maximum number of cylinders
in the disk, the exact disk size, the initial position of the head unit,
the minimum and maximum number of requests, a specific number of
requests, and the disk access scheduling algorithm. The difficulty of this
problem can be set by modifying the values of parameters such as the
number of requests or the scheduling algorithm, as the complexity of the
solution grows linearly with the number of requests.

5 Conclusions and futute work

A parametric exercise is an exercise that can be replicated an unlimited
number of times with different data. This data makes the appearance,
difficulty and solutions different on each instantiation, adapting them to
the particular needs of every student. Parametric exercises allow for the
creation of a high number of instances without any repetition, being very
useful for training applications or for any web-based system that requires
a lot of input about the knowledge of the student.
This paper has presented a first step towards the formalization of this
concept, describing the four types of parameters that are relevant: ex-
ternal, internal, answer and output. This is a small step in the process
of creating a theory on automatic creation of exercises. Such a theory
could open the way to a standardization effort. Standards are important
because they promote reuse of learning material. In the case of static ex-
ercises, the IMS QTI specification has achieved a great level of success.
This paper has presented an implementation and authoring tool that
are based on these ideas. The paper does not address other important
processes like sequencing or user modelling.
Next steps in this research move along two main lines. The first one aims
at making it easy for designers without a technical background to create
complex exercises. Our current implementation requires programming
skills on the part of the exercise designer, being its main limitation. A
possible solution may involve the use of script or iconic programming
languages. The second line of research studies how QTI and the PE
paradigm can be merged, in order to provide additional adaptation ca-
pabilities to QTI.
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