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Abstract. This is an inquiry carried out in two educational settings, one in England
and one in Greece, with 10-11 year-old children.  It is guided by a constructivist view
of teaching and learning.  In both studies, children's conceptions on frictional phe-
nomena and frictional force were elicited before and after a teaching intervention and
then they were compared in order to highlight some aspects of conceptual change.
The Interview-About-Instances technique has been used for the elicitation of chil-
dren's conceptions. Additionally concept maps, children’s drawings and writing have
been taken into account.  It is claimed that children's preconceptions about "grip", the
role of the nature of surfaces in contact and the role of “gravity” or “the force of
weight”, seem to be influencing their explanations about frictional phenomena.  Such
conceptions appear to be retained, enhanced or modified after the teaching inter-
ventions: new characteristics or properties are added or their frames of reference are
extended in different contexts.  Despite some language differences, there appear to
be similarities in the conceptions elicited about frictional phenomena and the way
conceptual change occurs.

About Conceptual change. During the last twenty years, many theoretical ap-
proaches on conceptual change have been developed.  The classic approach of
Posner et al. (1982) and its revised version (cf. Strike & Posner, 1992) is considered
to support a radical form of conceptual change.  Science educators faced several
difficulties when they attempted to put into practice the four proposed conditions
(dissatisfaction, intelligibility, plausibility and fruitfulness) in order to promote suc-
cessful conceptual change.  Strike & Posner (1992) criticise their theory for being too
linear and overly rational, based on the assumption that learners have well-
articulated conceptions or misconceptions for most science concepts. Hewson &
Hewson (1992) suggest that conceptual change can be seen through a change of
status attributed to a particular conception.  Chi (1992) differentiates between normal
conceptual change and radical conceptual change. Carey (1991) and
Vosniadou (1994) consider a form of weak restructuring with elements of enrichment
of pre-existing knowledge and strong or radical restructuring with elements of revi-
sion of prior knowledge and interpretative frameworks. A radical notion of conceptual
change is often related to restructuring, revision or accommodation of new concep-
tions to the learners’ existing systems of beliefs or knowledge.  Nevertheless, as Duit
(in print) contends, there is no documentation of a case where a learner’s conception
could be completely extinguished and then replaced by a new idea.  In this sense,
conceptual change may not always be a radical, revolutionary shift in a learner’s
conceptions of a phenomenon.  It can also be a gradual, evolutionary change in the
way learners reconstruct their ideas and conceptions.  Moreover, learning as con-
ceptual change can be seen as “a change in the way of seeing something” (Marton,
1990).  Special teaching strategies, assessment techniques, as well as metaphors,
analogies and models often need to be constructed in order to promote the neces-
sary conditions for conceptual change (Scott et al., 1992).
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Research Methodology. Children’s conceptions have been elicited and compared
before and after a teaching intervention, focusing on the idiosyncratic elements of
their explanations, which appear to be consistent and adequate to them, in their at-
tempt to construe the world.  Thus, it can be characterised as a phenomenographic
inquiry, within a second-order perspective, in the sense that it deals with children’s
ideas and constructions of physical phenomena (cf. Marton, 1990). The Interview-
About-Instances technique (Gilbert et al., 1985) has been used in order to elicit chil-
dren’s conceptions and explanations of friction and frictional phenomena, within the
context of depicted instances of the interview cards (e.g. a book on a tilted table, a
decelerating bicycle, a child going down a slide etc.).  The interviews before the
teaching interventions focused on eliciting children’s ideas and explanations of fric-
tional phenomena within the context of “force”.  In the interviews after the teaching
intervention the discussion mainly focused on eliciting children’s explanatory concep-
tions of friction and frictional phenomena within the context of the “force of friction”.
(cf. Tsagliotis, 1997).

The teaching interventions. In the beginning of the teaching interventions instances
like a book remaining stable on a tilted table were discussed and children’s concep-
tions were elicited and recorded in order to become more explicit.  A poll was even
conducted for conceptions to become representative within the community of learn-
ers.  After that, children worked in groups investigating friction by sliding blocks of
wood on various surfaces (plastic laminate, “soft” or “hard” sandpaper).  Each group
investigated different parameters of the experiment, which dealt with the nature of
the surfaces in contact or the force needed to be exerted for a certain number of
blocks to start sliding on the tabletop.  All groups kept records from their experimen-
tation, which were later presented and discussed in class.  An analogy with two
fragments of a jigsaw puzzle, placed one on top of the other, was used to illustrate
the interlocking of the roughness of two surfaces in contact.  The aim was to consti-
tute an explanatory framework by presenting metaphorical similarities for phenom-
ena happening in the interface of surfaces, for instances of static or sliding friction.
After the discussion of the results from the experiments, the children reviewed their
earlier conceptions and modified some of them or extended their frame of reference
to include newly acquired ideas.  Finally, children discussed some instances of fric-
tion from everyday life like walking on the street and on ice, the use of lubrication to
minimise friction or the use of rollers or wheels to eliminate friction.

Findings and Conclusion. In the Pre-Intervention interviews (Pre-I.I.) children ap-
peared to hold the conception that “gravity” or the “force of weight” is the main cause
for keeping things stationary or for slowing down the motion of objects.  This concep-
tion seems to be also present in the Post-Intervention interviews (Post-I.I.), where
children attribute a “helping role” to gravity for the “creation” of friction.  It is as if ob-
jects “stick” on various surfaces, due to the force of weight, which “presses” one
surface on top of the other, “helping” friction in a way.  In the Pre-I.I. children appear
to be considering an intuitive approach about a notion of “catching”, “gripping” or
“holding” two surfaces together due to the material of the objects or the nature of
surfaces in contact.  In the Post-I.I. they seem to maintain these conceptions, but
they also add new characteristics and properties to them like the “interlocking” of the
“roughness” of surfaces.  Furthermore, children’s initial conceptions about the “grip-
ping”, “catching” or even “rubbing” of surfaces in contact appear to flow from every-
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day language and experience (Sutton, 1992) and they are more likely considered as
“natural” properties of surfaces.  In the Post-I.I. the same words continue to be used
within a broader context of meanings and they seem to have more or less explicit
denotations of friction as a force (Tsagliotis, 1997). In conclusion, it could be claimed
that children may adopt a new conception and use it in a specific context, but this
does not necessarily mean that they will abandon all pre-existing conceptions or that
they will use the new conception in all similar or slightly different contexts.  Quite of-
ten, children appear to reconcile older conceptions with newly acquired ones by ex-
tending some of their characteristics or by attributing new properties to them.  It
seems that they tend to incorporate older conceptions in new explanatory frame-
works and use them accordingly.  It is more likely that a new conception needs to be
reconstructed several times, within different contexts and for a long period of time
before it can become part of the “conceptual ecology” of a child (Toulmin, 1972).
The most convincing and fruitful conceptions appear to survive over time and for
certain contexts.
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