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Introduction

Rational numbers are difficalt for students o enderssand
and this fact hes been demonstrated in pumerous studies
(Smith, Solomon, & Carey, 2005, An aspect of rationsd
nurmiber reasoning that has not been exiensively investipated
g0 faris students” understanding about the dense stuciure of
the rational number set. In this study we imvestigated the
development of students' wnderstanding of density from 2
conceptual change perspective. A key mssumption of the
particular  theorctical  flamework  that  we  adopeed
(Vosnindou, in press) is that childen form  indtal
explaraiory frameworis aboul numbers, which are tied
aroend their understanding of natural numbers, When new
informatkon abowt rtional nurmbers comes @ contrast with
what is abready known, the conceprual change framewark
predicis the Formation of a specific type of misconceptions,
called symthetic models, which reflect the assimilation of
mew information in prier. incompatihle knowledge.

The set of natural numbers consists of discrete elements
which share a similar foem, in the sense that any niueal
namder i represensed 28 the combination of a finise number
of digits. On the contrary, the set of rational numbers s

-denge and any rational number can be represeted cither as &
fraction or a5 n decimal.

We assumed tlsat the pasticular charscteristics of the
ntural numbess sel mentioned above are key clements of
udents” initlal ramber concepl and are bound 50 constrain

~ " Shadents” onderstanding of the dense structare of rational
numbers. Prior research has provided svidence that the ides
of discreteness is indeed a barrier 1o the understanding of
© dengity {eg Merenluoln & Lebtmen, 2002), | & abo
documented that students have many difficidtiss maving
Thoxibly and effictively ar
“Hbumbers (Cf Rhoury & Zaskis, |994) We elaim that
o7 udemts draw on symbolic nolation i treat decimals nd
fractians as different, unrelated sorts of numbsers and this
o Amterferes. with  their - understanding - of | density. - We
“hypeshesized that smudents form synthetse models of the
o onshr
< Arameworks about numbers, 36 well as the msimilation of
. Pew krowledge about raticnsl numbers.. This. ypothosis
=~ tested M &N empirical study.,

g Ahe varicas forms of mtional .
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Method

The participents of the study werg 164 o ;_-j“ui‘_‘_“'ﬁ"
gradess, who were administered opes-ended and Forced.
thoice questionizines, consisting of six questioss, T, bog
cases, stadents were asked abowt the nuamber of Mifibery”’
betesen two  psoudo-successive rationa) ﬂlﬂblh':uﬂ;
0.005, 0,008 or 13, 23 ) Tt

Resulis and Discussion

Actording to our resulls, studerds’ sccounts of the ":‘11'1;1
mumibers intervals reflected the expected constradns. More
specilically, our partssipants generated the fallowing types
of symthetic models: a) intervals that preserve the discrete
straoture of nMural rumbers, wisle the injtal nuebers wese
considersd successive, b) intervals preserving the chscrele
strucsurs of natural numbers, while the initial Bumbers we
not considered successive, ¢ intervals cnnj'.a.’rni],g"lu.&ui:-h'
many” equivalent numbers d) intervals containing infinitely .
many numbers, vwhen the initlal rumbers were decimals for
fractiond} and intervals with a fimite number of

when the initial numbers were fractions {or decimals), and
e} indervals containing infinflely many pumbers of the sanw
symbelic representation. We draw on our results 1o ang
than iy development of rational number ressoning canood
be accomplished by mere encichment of students’ initiad
explanatory frameworks of number, e
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