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Abstract. Metaphor is one of the twelve practices of Extreme Program-
ming (XP), and definitely among the more difficult ones to teach and use.
We present our experience with the use of metaphors and conclude with
suggested guidelines for teachers.

1 Introduction

Metaphors are used in order to understand and experience one specific thing
using the terms of another thing ([3]). Communication which uses the metaphors
world of concepts to improve our understanding of the world of concepts of the
specific thing we are trying to understand, refers not only to instances in which
both worlds of concepts correspond to one another, but also in cases in which they
do not. If both worlds of concepts are identical, the metaphor is not a metaphor of
that thing, but rather the thing itself. According to [1], a good metaphor for XP
is the process involved in learning to drive. In software development, the process
is controlled by the execution of many small adjustments, similar to driving a
car, but there is no teamwork involved in driving. Still, the understanding of this
metaphor is worthwhile. Our own experience has led us to map the metaphor as a
practice that requires a high level of cognitive awareness when implemented ([2]).
When we talked about metaphors with students who are working together on
software projects, it sometimes seemed that the practice is forced and unnatural.
The way in which metaphor improves communications was not immediately
apparent. This encouraged us to further investigate the use of metaphors in
various academic courses.

2 Using Metaphors in XP Projects

We studied how metaphors were used in XP projects executed by students in
three different courses. Data were gathered from the lecturers notes, observa-
tions, videotapes, interviews, and electronic forums. Due to space limitations,
we focus here on a specific CS-major course, named Projects in Operating Sys-
tems, in which XP teams of 12 students worked on a project. During the first
planning sessions of one of the teams, after listening to the customer stories,
most students were uncertain about how to think about the file navigator, the



projects topic. The customer emphasized that he was not comfortable with the
current tree hierarchy of files, and specifically with the lack of automatic syn-
chronization between related files. One of the students suggested the navigator
be treated as if it were an association graph. An association graph is made up of
nodes that represent specific subjects, and connecting arcs, which denote equiv-
alent relationships between the nodes. The idea was to regard each such node
as representing a file, and each arc between two files as denoting a first-degree
relation with respect to the file contents. The student explained that this is
the way in which our mind works. During a discussion with the supervisor, in
which the students used the above metaphor to explain how our mind relates
to data, they began to realize how the project could be planned. Eventually,
the metaphor ’File organization is Mental association’ accompanied the groups
discussions throughout the semester. Following are students expressions that are
instances of this metaphor: ”The distance between one file and another can be
infinite”; ”We can ask which files have a level-2 relation to a specific file”.

3 Conclusion

Following are several lessons that we find appropriate to share with other teach-
ers. The first guideline is to be aware of metaphors. Students, like other people,
use metaphors naturally, and we can learn from those metaphors about students
understanding and use it in our teaching. When we explain about metaphors,
and students begin to become exposed to the understanding and new horizons
that metaphors opens to them, they respond positively and want to extend their
use. This leads to the need to extend the use of metaphors, talk about them
and encourage their use. The second guideline is represented by the metaphor
More is Better. In this case, the more metaphors we use, the more we improve
the understanding of the project and get students to talk in general, and about
the various aspects of the project in particular. The more metaphors we use,
the more we improve our understanding of the project and of the difficulties our
students might encounter during the course of the project. No special difficulties
arise when using several metaphors for different parts of the project, using each
one according to need. Students are willing to use different metaphors for the
same topic and it does not interfere with their progress. On the contrary, multi-
ple metaphors provide elaboration and lead to a more confident understanding.
Encouraging students to provide multiple metaphors is a worthwhile practice.
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