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ABSTRACT

Prigr imowledge of manral aumbers ofien stapds B the way af chilaren s umderstanding papfiomal
pumbers and  their properties. n particutar, the idea gf discreteners i¢ o jiendamenial
PrESLpROSIEeN of children’s initial theories aboul nambers, Underseanding of the dense SrCOAE
af rational numbers requires rpdicnl FeorgQRIzEOR of children’s prigr knowledge. namely
concepiual change. B 1z sty we implemented @ £SCL envirorineni [0 SPpor & grode
shadent s pnderstaading of the derse apuenre af rational numbers. W imvastigated preei fREr
particular characteristics of she Jamrming envirprmen wanld fecilirare comoepml chmge. We
report the vesalrs of this sty
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INTRODUCTION

Alreaily &t @ very young 3ge, children have formed what has besn characterized 3 vprincipled
understending” of natural pambers (Gelman. 1000}, which 18 tased on the acl of counting, A basic
characteristic of this imitial “theory’” of pumbers is that pumbiers are discrts in nature. In werms of
ihe comeeptual change sheoretical framework proposed by Vpaniadan {1994, 2000 discreteness i
a fundgmenial presupposition af children's initial viheory” Of mombers. I previous Work
{Wamvakowssi and Vosniadow, n press), we have arged that umdersanding the dense syructure of
rational nurbers roduires conpegtual change. In this study wC implemented & (SCL environment

to Eacihitate o™ grade stusdenis” understanding of density. This enyiponment will give students ihe
u-p-p‘.‘l'l.'l‘l.l-l'li‘l'y:

s (o express their ideas about the simucnure of the set of rational msmbess

= o extesnglise their visual representation of the strwcmne of rational nombers

s o s their fellow equdenis’ wloas and realise thet these can e quite diffenend thian Their

T
s o argue with fellow epadents relative to the structure of the set of parural members
In line with teaching guidelines carming from e concentual change lyeramure {Vosniadoa 2003,

2001 b, we expect shat these factors will focilitate conceptual change.
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METHOD

The inkervention ook placs at a public high school, in the aren of Athens, Tha parbcipating
mmjnﬁhm all belenging 1o the same chass. The experimenial group consisted of
16 sturdents, working Ilg;rmpuufm:ratih:ﬂtmnlmrrilwhh Emh,g:mpun:dm:l’[:m-umr

SYMERGELA u;mumrmmghmhu}rmhmmﬂsaﬂ ua;m:]rmwsmls 'l-tlm suﬂuu:m
upload and share files and mmpﬂ:mmrmdtmﬂlmjthshﬂmmrﬂnpdm besstesd

through the EBuropsss project ITODLE (hiip = pfiicele). Soodents were
ﬂaulmmﬂ:mmuﬂ:,htlhtyhmimaxpmmtwﬂhwlhbuﬂwlmmgmmthm
The control group consisted of 14 studests, working in groups of twe, in their chassraom. The
participating teachers (one mashematics and one compuler sciencs teacher) were experienced mnd
pedagogically informed. Both groups participated in four 45-minute sssions, during which they
dealt with the same tsks, The Synergets gproap perticipated in a 20-minute mmoductory ssesso,
during which students god poquainted with the see of Synergsia.

Befire the intervantion, sudents ok & pre-sest refated (o their undersianding of the structare of
thz st of Tational nambers. We used & paper-and-pencil questionnwire, developed o previoe
stady (Vamvakoassi and Vossindow, i pressh The same gquestionnaire was used as
Decidons on bow to groop stedents were made by the teachers, sctording to the results of the
pretest and the social dynamics in the classroom. According to our design, tachens set the mitial
questions of the inguiry and participated in the discussion, but did not provide any information ca
the mathematical content and did not cvaluate students” ideas. The asks designed by the teachers

are preseriod on Table 1.
Sessiom | T Description
i ""What do you know about the number line {of real |  Express prior lmowledge

pumbersi? Describe as bast as you can, Read amd about the mumbser lne
comeent wpom fhe amswers of your fellow
snudenis.”

o “Se often usz the term “the 5=t of real pumbers™. | Constrect 2 model for the
Suppose someong tres o umderstmd what we | set of resl numibers
msan by that Could vou draw a picturz to belp
himlver ursderstend? o -
o “We bLave Deen lalking sbowt two diffcrent | Compare  two  given
representations of real namberss A “formal™ one, | medels

which we usoally use al school, and a second o,
which was propased in our discisssion and wou
seem to find adequate, Could you find a solid
reasom why we should prefer cne ever the other™
sl “lragine thal you can become &5 small &5 @ poink | Comstruct a madel of the
of ibe sumbes lEne. Then you could see the ather | mumber line

poists really close. Suppose that you ars on the
poimt that stemds fir s auwmber 23 Can yoa
define whot point = the ooe closest o you?
‘Dreseribe in words or by drawing a pichure.”
Table 1: The initial tasks posed by teachers

The experimental group shedents preseped tbeir work in ibe environmment of Symergein. The
comtrol growp students presemted thedr work in the classroom. Studests who worked n the
environment of Synergeia had the opportunity to reflect on their own and their fellow stdents"
ideas. We sorsider this o be the added value of Symergein do the learming envirommen wa




mu;mmdﬁﬂinmntEufﬂEmhﬂmﬁﬂwdﬁnmmﬁnfdm

5 mprmmmimﬂmpﬂﬁummnaufmsymnngmw[h'ilmmmmMum
pﬂﬂ.nﬂ.ﬂnm:mﬂm,m:r:mnnamﬁﬁnmmtwnﬂﬂtm the comtral
grap.

::-;plﬁmdmdtwmbdhy\-md;mmmﬂs. fhey made clesr thar shdents wene awans of the
differences bahween ﬂ]u'l'{:wni'udlti:ﬂ.‘ilmmdeB’ aswers, On the r:nnm'r}l.mm:inmt
somiral group asstily miiased such differences. Mogeover, the experimental groug students weee
shle to malke deeper evailisetion of fheir leaming prOETess. Far exanple, “T found ot that srombers
mmmm;ﬂhmﬂdﬂ'ﬂllﬂlmlﬂ“ tsmgniaywpmﬂ:m:l:“ldid pot leamn anything new, but
hwimdmjlw'nlm“{sgmugﬂlgrmp srudentl; <11 was jast 8 Tecapinutation of what we have
Lumalachm{’{wi:ﬁlmmunfmmdgmpmdﬂm

DISCUSSION

The biggest ﬂuﬂmwhmmﬁ-::whmwlmmﬁmmmmWLwn Hme; We
did mat mEnLge 1o amngumﬁuﬁmmﬂnmii rﬂnutmmh{mmmn! hbinaT Severnl sess0aE
v had acheduled wers reschedaled or calbed off. Finally, apan Sroan being shorter and bess than
e ok 1ike, sessions wesns usually ::'r-nduhd.ﬂuupmnummmnﬂm. Siil, the improvement
-:-fmrsmefg:hg:«unpﬂﬁnmnm suggests Usat the ndded walue of Symergeia, namely the fact
that it gives stadenis th:-nppm-mnir_'.ltnmﬂndmﬂm‘-' mMﬁﬂaniﬂ.Ham
facilitating concepiual change.
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