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Country of textbooks'origin: a=Germany,b=USSR,c=Greece,d=England,e=U.S.A




3. Results — Conclusions — Didactical exploitation

Concerning the introduction of the concept, through a study of the
framework and its results we noticed that in university physics
textbooks the concept's definition is not used, probably because of the
statistical nature of the friction's force and the approximate nature of
its laws. Generally, on this level, there is a limited presentation of
friction, probably, because of the formalistic character of the
textbooks. Thus, the examples or experiments on the introduction of the
concept are limited, in contrast with the textbooks of secondary
education, which encompass many examples in order to facilitate students
to understand the concept.

In reference to the main treatment of the concept, through the
frequency of appearence of the friction laws in school textbooks, the
laws could be divided in two categories. The first one — the friction is
dependent on the nature of the interface, and also, on the vertically
exerted force — is referred to in all textbooks and levels. This is
probably because of the possibility for them to be verified
experimentally and/or to be used in problem solving. The second category
— the friction is independent of the interface's area and the body's
velocity — appears less frequently. The approximate nature of the laws
is referred to only in certain textbooks and the frequency of its
appearance increases as we go upwards to higher levels of education.

Furthermore, there are two interpretations of the relative
phenomena in the textbooks. The classic one, which is founded on the
roughness of the surface (according to Amonton's—Coulomb), is most
frequently used in secondary education. The other one, which refers to
molecular forces (cold adhesions), is more frequently used in university
textbooks, but also in some physics textbooks of senior secondary
education.

In relation to the application of the concept in different physical
situations, we notice that solved problems appear very frequently in
senior secordary education and in university textbooks as well, where we
encounter many problems, probably because of the simple friction law
(T=nfik) . On the contrary, in secondary education, we encounter many
technical and everyday applications, which seem to be used for the
understanding of the relative concept and laws by the students.

In conclusion, we may mention that the differences in the
introduction, the main treatment and applications of the concept in the
textbooks of the different levels of education could enable us to
construct different didactical proposals for each level of education.
This proposal could be enriched and improved through the epistemological
study of the concept. E.g. in junior secondary education, we could use
the concept in a descriptive and interpretive way through the rich
phenomenology experienced by the students, which could be related to
their everyday life and/or technological applications. Conversely, we
could propose that on the university level, we have the opportunity of
an epistemological and historical approach to the concept, and at the
same time,we could propose an analytical reference to its peculiarities.

(1) Bowder & Tabor (1991) The friction and lubrication of solids.
Oxford: The Clatedon Press
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