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• Resumo: 2� SURIHVVRU� HQIUHQWD� XP� H[LJHQWH� GHVDÀR� TXDQGR� SURFXUD� GHVHQYROYHU� R� UDFLRFtQLR�

PDWHPiWLFR�GRV�DOXQRV�HP�DXODV�H[SORUDWyULDV��$�SDUWLU�GDV�UHVROXo}HV�GRV�DOXQRV��DSyV�H[SORUDUHP�

D�WDUHID�HP�JUXSR��R�SURIHVVRU�WHP�D�RSRUWXQLGDGH�GH�GHVHQYROYHU�R�SHQVDPHQWR�PDWHPiWLFR�GRV�

DOXQRV�QD� IDVH�GH�GLVFXVVmR�FROHWLYD��1HVWH� FDStWXOR� VmR�DQDOLVDGDV�DV�Do}HV�GH�XPD�SURIHVVRUD�

QR� GHVHQYROYLPHQWR� GH� XPD� DXOD� H[SORUDWyULD� FXMR� REMHWLYR� HUD� R� GH� FRQVWUXLU� FROHWLYDPHQWH� XP�

DUJXPHQWR�JHQpULFR��2V�GDGRV��XWLOL]DGRV�QHVWD�DQiOLVH��IRUDP�UHFROKLGRV�QXPD�DXOD�GH����PLQXWRV��

QR�DQR�OHWLYR�GH������������H�ID]HP�SDUWH�GH�XPD�LQYHVWLJDomR�VREUH�R�GHVHQYROYLPHQWR�GR�UDFLRFtQLR�

PDWHPiWLFR�GH�DOXQRV�GH�XPD�WXUPD�GH�QRQR�DQR��$V�Do}HV�GD�SURIHVVRUD�GH�incitar a que os alunos 

exponham as suas ideias, de os apoiar no desenvolvimento dessas mesmas ideias, e de ampliar 

R�VHX�SHQVDPHQWR�PDWHPiWLFR�UHYHODUDP�VH�LPSRUWDQWHV�QD�FRQVWUXomR�FROHWLYD�GH�XP�DUJXPHQWR�

JHQpULFR��&RQFOXL�VH�TXH�DV�Do}HV�GD�SURIHVVRUD�GH�ampliar surgiram, apenas, quando estabeleceu 

FRQH[}HV�HQWUH�RV�GLIHUHQWHV�UDFLRFtQLRV�PDWHPiWLFRV�GRV�DOXQRV�QD�IDVH�GH�GLVFXVVmR�FROHWLYD�H�TXH�

as ações de apoiar e de incitar�IRUDP�IXQGDPHQWDLV��GXUDQWH�WRGD�D�DXOD��SDUD�DPSOLDU�R�SHQVDPHQWR�

dos alunos.

• Palavras-Chave:�5DFLRFtQLR�PDWHPiWLFR��$UJXPHQWR�JHQpULFR��$o}HV�GR�SURIHVVRU�
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Introdução

A importância atribuída ao desenvolvimento do raciocínio matemático dos alunos 

SUHQGH�VH�FRP�D�SUHRFXSDomR�GH�TXH�FRPSUHHQGDP�D�0DWHPiWLFD�H�GHVHQYROYDP�

D�DXWRQRPLD�QD�UHVROXomR�GH�VLWXDo}HV�SUREOHPD��&DEH�DR�SURIHVVRU�SURSRU�WDUHIDV�

GHVDÀDQWHV�DRV�DOXQRV�H�RULHQWDU�RV�VHXV�UDFLRFtQLRV�GH�PRGR�D�ID]r�ORV�SURJUHGLU�

SDUD�LGHLDV�PDWHPiWLFDV�PDLV�DYDQoDGDV�GR�TXH�DTXHODV�TXH�WrP�j�SDUWLGD��&RP�

R�GHVDÀR��D�RULHQWDomR�H�R�DSRLR�GR�SURIHVVRU��RV�DOXQRV�SRGHP�WHU�RSRUWXQLGDGH�

GH� IRUPXODU� FRQMHWXUDV� H� GH� DV� GLVFXWLU� DSUHVHQWDQGR� MXVWLÀFDo}HV� PDWHPiWLFDV�

DGHTXDGDV� DR� VHX� QtYHO� HWiULR� �0DVRQ�� %XUWRQ� 	� 6WDFH\�� ������� 1R� HQWDQWR�� DV�

investigações realizadas sugerem que orquestrar a discussão coletiva com base nas 

resoluções dos alunos e de modo a que toda a turma progrida na sua aprendizagem 

p�XPD�WDUHID�GLItFLO�SDUD�R�SURIHVVRU��6WHLQ��(QJOH��6PLWK��	�+XJKHV��������

(VWH�FDStWXOR��D�SDUWLU�GRV�GDGRV�UHFROKLGRV�GD�DSOLFDomR�GH�XPD�WDUHID�H[SORUDWyULD�

GHVLJQDGD�´$�iUHD�GH�XP�UHWkQJXOR�HVSHFLDOµ�FRP�XPD�WXUPD�GR�����DQR��LGHQWLÀFD�

DV� Do}HV� GH� XPD� SURIHVVRUD�LQYHVWLJDGRUD�� SULPHLUD� DXWRUD� GHVWH� FDStWXOR�� TXH�

FRQWULEXtUDP�SDUD�FRQVWUXLU�XP�DUJXPHQWR�JHQpULFR�FRP�WRGD�D�WXUPD��(VWHV�GDGRV�

VmR� SDUWH� LQWHJUDQWH� GH� XPD� H[SHULrQFLD� GH� HQVLQR� UHDOL]DGD� SHOD� SURIHVVRUD�

investigadora com o objetivo de desenvolver o raciocínio matemático dos seus 

DOXQRV�H�TXH�WHYH�D�GXUDomR�GH�XP�DQR� OHWLYR��$SUHVHQWD�VH�GH�VHJXLGD�R�TXDGUR�

WHyULFR� TXH� VXSRUWD� HVWH� HVWXGR�� GLYLGLGR� HP�GXDV� VXEVHFo}HV�� ´2� UDFLRFtQLR� H� D�

SURGXomR�GH�DUJXPHQWRV�JHQpULFRV�QD�DXOD�GH�PDWHPiWLFDµ�H�́ $V�Do}HV�GR�SURIHVVRU�

TXH�SURPRYHP�R�GHVHQYROYLPHQWR�GR�UDFLRFtQLR�PDWHPiWLFRµ��6HJXH�VH�PHWRGRORJLD�

deste estudo, a apresentação dos resultados e as respetivas conclusões.

O raciocínio e a produção de argumentos genéricos na aula de 
matemática

$� SUHRFXSDomR� HP� GHVHQYROYHU� R� UDFLRFtQLR� PDWHPiWLFR� GRV� DOXQRV� SUHQGH�VH�

FRP�D�LPSRUWkQFLD�GDGD�j�DXWRQRPLD�PDWHPiWLFD�H�DR�GHVHQYROYLPHQWR�GR�HVStULWR�

FUtWLFR�� GRWDQGR�RV� GH� IHUUDPHQWDV� HVVHQFLDLV� SDUD� OLGDU� FRP� VLWXDo}HV�SUREOHPD��

$V� SURSRVWDV� IHLWDV� SHOR� SURIHVVRU� SDUD� D� UHDOL]DomR� GH� WDUHIDV� H[SORUDWyULDV� H�

LQYHVWLJDWLYDV�GHVDÀDP�RV�DOXQRV�D�SHQVDU�PDWHPDWLFDPHQWH�GDQGR�OKHV�RSRUWXQLGDGH�

GH�GHVFREULU�DXWRQRPDPHQWH�D�UHVSRVWD�DR�GHVDÀR��3DUD�FKHJDU�D�HVVD�UHVSRVWD��RV�
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DOXQRV�WHUmR�GH�LGHQWLÀFDU�D�HVWUXWXUD�PDWHPiWLFD�HQYROYLGD�QD�VLWXDomR�H�GH�SURGX]LU�

XPD�FRQFOXVmR�JHUDO�PDWHPDWLFDPHQWH� MXVWLÀFDGD�� LVWR�p�� XP�DUJXPHQWR�JHQpULFR�

�%DODFKHII��������0DVRQ�HW�DO����������(VVH�DUJXPHQWR��SDUD�VHU�PDWHPDWLFDPHQWH�

YiOLGR��XVD�UDFLRFtQLR�GHGXWLYR�H�SRGH�VHU�DSUHVHQWDGR�QDV�VHJXLQWHV�IRUPDV��OLQJXDJHP�

SLFWyULFD��OLQJXDJHP�YHUEDO�H�OLQJXDJHP�DOJpEULFD��6W\OLDQLGHV�	�6W\OLDQLGHV���������

Lannin, Ellis e Elliot (2011) apontam, como componentes importantes de argumentos 

matemáticos válidos, duas caraterísticas: “(1) linguagem que estabeleça relações 

JHUDLV�H�HVSHFLÀTXH�XP�GRPtQLR��H�����UDFLRFtQLR�TXH�VXSRUWH�D�UHODomR�JHUDO�H�PRVWUH�

TXH�VH�PDQWpP�SDUD�WRGDV�DV�LQVWkQFLDV�GR�GRPtQLRµ��S������

$WUDYpV� GD� DSOLFDomR� GH� WDUHIDV� GHVDÀDQWHV� HP� TXH� RV� DOXQRV� VmR� OHYDGRV� D�

FRQMHWXUDU��R�SURIHVVRU�WHP�D�RSRUWXQLGDGH�GH�SURPRYHU�D�DSUHQGL]DJHP�GH�PpWRGRV�

GH� MXVWLÀFDomR�PDWHPiWLFD� DGHTXDGRV� j� IDL[D� HWiULD� GRV� DOXQRV�� 1R� HQWDQWR�� SDUD�

RULHQWDU� RV� DOXQRV� GXUDQWH� HVVH� SURFHVVR�� R� SURIHVVRU� QHFHVVLWD� GH� FRPSUHHQGHU�

RV�VHXV� UDFLRFtQLRV�SDUD�RV� ID]HU�SURJUHGLU�DR�QtYHO�GD� MXVWLÀFDomR��&RPR�R� WLSR�GH�

UDFLRFtQLR� DSOLFDGR� QD� IDVH� GH� H[SORUDomR� FRQGLFLRQD� R� SURFHVVR� GH� MXVWLÀFDomR� H�

FRQVHTXHQWHPHQWH�D�SURGXomR�GR�DUJXPHQWR�JHQpULFR��GHVFUHYHP�VH�GH�VHJXLGD�RV�

SURFHVVRV�GH�H[SORUDomR�GH�DFRUGR�FRP�R�WLSR�GH�UDFLRFtQLR�XWLOL]DGR��&RQWXGR��Vy�DTXL�

são considerados os raciocínios indutivos e dedutivos por serem aqueles que, segundo 

5HLG�H�.QLSSLQJ���������RFRUUHP�FRP�PDLRU�IUHTXrQFLD�QD�DXOD�GH�0DWHPiWLFD�

4XDQGR�R�UDFLRFtQLR�p�indutivo�RV�DOXQRV�HQYROYHP�VH�QXP�SURFHVVR�FRPSOH[R�H�QmR�

OLQHDU� GH� IRUPXODomR� GH� FRQMHWXUDV� H� WHQWDWLYDV� GH� JHQHUDOL]DomR� GDV� UHJXODULGDGHV�

HQFRQWUDGDV� QRV� GDGRV�� $V� DÀUPDo}HV� VmR� FRQMHWXUDV� HQTXDQWR� QmR� HVWLYHUHP�

PDWHPDWLFDPHQWH� MXVWLÀFDGDV�� VHQGR� SRU� LVVR� QHFHVViULR� RULHQWDU� RV� DOXQRV� SDUD�

D� FRPSUHHQVmR�GH�TXH�DV� VXDV�DÀUPDo}HV� WrP�GH�VHU� WHVWDGDV�H�TXH�p�QHFHVViULR�

SURFXUDU�DUJXPHQWRV�TXH�DV�MXVWLÀTXHP��0DVRQ���������4XDQGR�D�MXVWLÀFDomR�VREUHVVDL�

GXUDQWH�R�SURFHVVR�GH�IRUPXODomR�GH�FRQMHWXUDV�D�SURGXomR�GH�XP�DUJXPHQWR�JHQpULFR�

ÀFD�IDFLOLWDGD�SRU�VHU�PDLV�IiFLO�LQWHUOLJDU�RV�DUJXPHQWRV�SURGX]LGRV�GH�IRUPD�FRHUHQWH�

QXPD�FDGHLD� OyJLFD��0DULRWWL���������4XDQGR�WDO�QmR�DFRQWHFH��p�QHFHVViULR�IRUPXODU�

FRQMHWXUDV�VREUH�R�´SRUTXrµ�VHQGR�TXH�HVVD�IRUPXODomR��FRPR�UHIHUHP�0DVRQ�HW�DO��

�������VHJXH��JHUDOPHQWH��R�SURFHVVR�QRUPDO�GH�FRQMHWXUDU��3DUD�HVWHV�DXWRUHV��GXUDQWH�

este processo, assumem particular importância a exteriorização das razões pelas quais 

VH�HVWi�FRQYHQFLGR��D�UHYLVmR�GH�WRGR�R�SURFHVVR�H�R�TXHVWLRQDPHQWR�GDV�DÀUPDo}HV��

(VWHV�DXWRUHV�UHIRUoDP��DLQGD��UHODWLYDPHQWH�DR�SURFHVVR�GH�UHYLVmR��TXH�HVWH�REULJD�

D�WRPDU�FRQVFLrQFLD�GH�WRGR�R�SURFHVVR�GH�H[SORUDomR�H�TXH��FDVR�VHMD�DFRPSDQKDGR�
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GH� UHÁH[mR�� WRUQD�SRVVtYHO� JHQHUDOL]DU� RV�PpWRGRV�XVDGRV� FKHJDQGR�j� FRPSUHHQVmR�

GD�TXHVWmR��$VVLP��R�DWR�GH�MXVWLÀFDU�HVWi�UHODFLRQDGR�FRP�R�DXPHQWR�SURJUHVVLYR�GH�

FRQÀDQoD�QD�FRQMHWXUD�H�FRP�D�LGHQWLÀFDomR�GH�XPD�HVWUXWXUD�RX�UHODomR�VXEMDFHQWH�

TXH�OLJD�R�TXH�VH�VDEH�DR�TXH�VH�TXHU�VDEHU�DWUDYpV�GR�DUJXPHQWR��'H�9LOOLHUV��������

0DVRQ�HW�DO���������3yO\D���������1D�VHQGD�GH�SURGX]LU�XP�DUJXPHQWR�JHQpULFR�SDUWLQGR�

GH� JHQHUDOL]Do}HV� SURIHULGDV� FRP�EDVH� HP� UDFLRFtQLR� LQGXWLYR� H� XPD� YH]� TXH� FDVRV�

SDUWLFXODUHV�QmR�MXVWLÀFDP�DÀUPDo}HV�JHUDLV��D�QmR�VHU�TXH�VHMDP�WHVWDGRV�WRGRV�RV�

FDVRV��R�TXH�Vy�p�SRVVtYHO�QXP�FRQMXQWR�ÀQLWR���R�DUJXPHQWR�GHYH�WHU�SRU�EDVH�XP�H[HPSOR�

JHQpULFR��LVWR�p��XP�H[HPSOR�TXH�VHMD�UHSUHVHQWDWLYR�GH�WRGRV�RV�FDVRV��6W\OLDQLGHV�	�%DOO��

������6W\OLDQLGHV�	�6W\OLDQLGHV���������1R�HQWDQWR��RV�DOXQRV�SRGHP�UHYHODU�GLÀFXOGDGHV�

nesta passagem do particular para o geral, pois esta passagem requer a capacidade de 

GLVWDQFLDPHQWR�GR�REMHWR�PDWHPiWLFR��%DODFKHII��������

4XDQGR�QD�H[SORUDomR�GD�WDUHID�R�UDFLRFtQLR�p�dedutivo, raciocínio que vai do geral 

SDUD�R�JHUDO�RX�GR�JHUDO�SDUD�R�SDUWLFXODU��p�QDWXUDO�TXH�GDt�UHVXOWH�GLUHWDPHQWH�XPD�

FRQFOXVmR�JHUDO�YiOLGD�SURGX]LGD�SHOR�SURFHVVR�GH�WUDQVIRUPDomR�GH�FRQKHFLPHQWR�

LPSOtFLWR�HP�H[SOtFLWR��DWUDYpV�GD�VXD�H[SRVLomR��'H�9LOOLHUV��������5HLG�	�.QLSSLQJ��

�������2�SURFHVVR�GHGXWLYR�H[LJH�SHUFRUUHU�GLIHUHQWHV�HWDSDV��VHOHomR�GD�LQIRUPDomR�

UHOHYDQWH��LGHQWLÀFDomR�GDV�SURSULHGDGHV�PDWHPiWLFDV�FRQKHFLGDV�H�TXH�SRGHP�VHU�

DSOLFDGDV�QD�VLWXDomR��LGHQWLÀFDomR�GDV�SURSULHGDGHV�TXH�WrP�GH�VHU�GHGX]LGDV��H�

RUJDQL]DomR�GDV�WUDQVIRUPDo}HV�PDWHPiWLFDV�QHFHVViULDV�SDUD�LQIHULU�XP�VHJXQGR�

FRQMXQWR�GH�SURSULHGDGHV�D�SDUWLU�GR�SULPHLUR�QXPD�VHTXrQFLD�FRPSOHWD�H�FRHUHQWH�

�+HDO\�	�+R\OHV���������6HJXQGR�'H�9LOOLHUV���������GXUDQWH�R�SURFHVVR�GHGXWLYR�RV�

DOXQRV�SRGHP�HQFRQWUDU�MXVWLÀFDo}HV�PDWHPiWLFDV�H�GHVFREULU�RXWURV�FDVRV�RQGH�D�

FRQFOXVmR�p�YiOLGD��JHQHUDOL]DQGR�RV�UHVXOWDGRV��(VWH�DXWRU�GHVLJQD�SRU�generalização 

dedutiva�D�JHQHUDOL]DomR�GD�HVVrQFLD�GH�XP�DUJXPHQWR�GHGXWLYR�H�D�VXD�DSOLFDomR�

a casos mais gerais ou análogos.

$YDOLDU�D�YDOLGDGH�GRV�DUJXPHQWRV�SURIHULGRV�SHORV�DOXQRV��FRPR�DOHUWDP�/DQQLQ�HW�

DO����������QmR�p�XPD�WDUHID�IiFLO��2V�DOXQRV��SRU�YH]HV��LGHQWLÀFDP�D�FRQMHWXUD�FRPR�

YHUGDGHLUD��PDV� Vy� D� MXVWLÀFDP�SDUD� XP� VXEFRQMXQWR� GH� YDORUHV� LGHQWLÀFDGRV� QR�

GRPtQLR��2V�DXWRUHV�UHIHUHP�TXH��QHVWHV�FDVRV��p�QHFHVViULR�DPSOLDU�D�MXVWLÀFDomR��

para que englobe todos os aspetos ou para que sejam tomados em linha de conta 

WRGRV�RV�HOHPHQWRV�GR�GRPtQLR��2XWUR�DVSHWR�LPSRUWDQWH�p�D�LGHQWLÀFDomR�GR�XVR�GH�

OLQJXDJHP�JHUDO�SRU�SRGHU�UHYHODU�TXH�D�MXVWLÀFDomR�VH�DSOLFD�D�PDLV�GR�TXH�DOJXQV�

FDVRV�SDUWLFXODUHV��7DPEpP�VH�UHYHOD�LPSRUWDQWH�R�FXLGDGR�D�WHU�QD�DYDOLDomR�GRV�
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H[HPSORV�XWLOL]DGRV��GDGR�TXH��SRU�YH]HV��VmR�XVDGRV�SDUD�PRVWUDU�D�H[LVWrQFLD�GH�

XPD�UHODomR�JHUDO�²�VmR�H[HPSORV�JHQpULFRV�

2V� QtYHLV� GH� MXVWLÀFDomR� GH� %DODFKHII� ������� SRGHP� DX[LOLDU� R� SURIHVVRU� D�

FRPSUHHQGHU�D�QDWXUH]D�GDV�MXVWLÀFDo}HV�GRV�DOXQRV��SHUPLWLQGR�OKH�RULHQWDU�D�DomR�

SDUD� SURPRYHU� QtYHLV� GH� MXVWLÀFDomR� GH� GHVHQYROYLPHQWR� FRJQLWLYR� PDLV� HOHYDGR��

2�DXWRU�FODULÀFD�TXH�R�QtYHO�GH�MXVWLÀFDomR�HP�TXH�VH�HQFRQWUD�XP�DOXQR�QmR�SRGH�

VHU� LGHQWLÀFDGR� VHP� FRQKHFHU� R� SURFHVVR� GH� SURGXomR� GHVWD� MXVWLÀFDomR� H� DOHUWD�

SDUD�R�IDFWR�GDV�FDUDWHUtVWLFDV�GD� OLQJXDJHP�QmR�VHUHP�VXÀFLHQWHV�SDUD�ID]HU�HVVD�

LGHQWLÀFDomR��%DODFKHII� �������VXJHUH�D�H[LVWrQFLD�GH�TXDWUR�QtYHLV�KLHUiUTXLFRV�GH�

GHVHQYROYLPHQWR�FRJQLWLYR�GD�MXVWLÀFDomR��GH�DFRUGR�FRP�D�IRUPD�FRPR�RV�DOXQRV�VH�

FRQYHQFHP�GD�YDOLGDGH�GH�XPD�DÀUPDomR�RX�VROXomR�TXH�SURGX]HP��HPSLULVPR�QDwI��

H[SHULrQFLD�FUXFLDO��H[HPSOR�JHQpULFR�H�H[SHULrQFLD�FRQFHSWXDO��2�QtYHO�GH�empirismo 

naïf� FRQVLVWH�HP�YDOLGDU�D�YHUDFLGDGH�GH�XPD�DÀUPDomR�DWUDYpV�GD�REVHUYDomR�GH�

XP� SHTXHQR� Q~PHUR� GH� FDVRV�� 2� QtYHO� GH�experiência crucial� p� XP� SURFHGLPHQWR�

de validação na qual o indivíduo coloca explicitamente o problema da generalização 

SDUD�WRGRV�RV�FDVRV�H�FRQFOXL�DWUDYpV�GH�XP�FDVR�TXH�FRQVLGHUD�HVSHFLDO��$VVLP��D�

H[SHULrQFLD� FUXFLDO� FRQVLVWH� HP� SURYRFDU� XP� DFRQWHFLPHQWR� TXH�� VH� UHVXOWDU� SDUD�

DTXHOH�FDVR��UHVXOWD�SDUD�WRGRV��(VWH�SURFHGLPHQWR�p�IXQGDPHQWDOPHQWH�HPStULFR�H�

GLVWLQJXH�VH�GR�HPSLULVPR�naïf por nele se colocar o problema da generalização e por 

VH�WHU�GHÀQLGR�RXWUR�PRGR�GH�GHFLGLU��2�QtYHO�GH�exemplo genérico torna explícitas as 

UD]}HV�GD�VXD�YDOLGDGH�DWUDYpV�GD�UHDOL]DomR�GH�RSHUDo}HV�RX�WUDQVIRUPDo}HV�VREUH�XP�

objeto tomado como representante característico de uma classe de indivíduos. O nível 

de experiência conceptual�LQYRFD�D�DomR�SRU�LQWHULRUL]DomR�GD�PHVPD�H�GLVWDQFLD�VH�GH�

TXDOTXHU�UHSUHVHQWDQWH�SDUWLFXODU��5HTXHU�TXH�D�MXVWLÀFDomR��D�EDVH�GH�YDOLGDomR�GD�

DÀUPDomR��HVWHMD�LQFOXtGD�QD�DQiOLVH�GDV�SURSULHGDGHV�GRV�REMHWRV�HP�TXHVWmR��(VVDV�

SURSULHGDGHV�QmR�VmR�HYLGHQFLDGDV�SRU�FDVRV�SDUWLFXODUHV��PDV�GH�IRUPD�JHQpULFD��

([LVWHP�FRQH[}HV��VHJXQGR�%DODFKHII���������HQWUH�R�QtYHO�GH�empirismo naïf e 

o nível de experiência crucial assim como entre o nível de exemplo genérico e a 

experiência conceptual. O autor concluiu que a experiência crucial�p�PXLWDV�YH]HV�

alcançada pela necessidade de assegurar a generalidade da conjetura validada por 

empirismo naïf�H��WDPEpP��TXH�R�QtYHO�GH�experiência crucial�SRGH�PDQWHU�VH�PHVPR�

DSyV�D�SDVVDJHP�SDUD�D�experiência conceptual��VREUHWXGR�QR�FDVR�GH�D�MXVWLÀFDomR�

WHU�SRU�EDVH�R�H[HPSOR�JHQpULFR��5HDOoD�DLQGD�TXH�D�SDVVDJHP�GR�exemplo genérico 

para a experiência conceptual�H[LJH�XPD�FRQVWUXomR�FRJQLWLYD�HP�TXH�p�QHFHVViULR�

GHFLGLU�TXDO�R�FDUiWHU�JHQpULFR�GR�H[HPSOR�XWLOL]DGR�
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Ações do professor que promovem o desenvolvimento do raciocínio 
matemático

2V� DOXQRV�� DR� LQWHUDJLUHP� XQV� FRP� RV� RXWURV� QD� H[SORUDomR� GH� XPD� WDUHID�

PDWHPiWLFD��HQFRQWUDP�VH�QXP�PHLR�HQYROYHQWH�SRWHQFLDOPHQWH�PDLV�FRQIRUWiYHO�

SDUD� IDODU� H� SHQVDU� HP� YR]� DOWD�� 1HVVH� SURFHVVR� GH� LQWHUDomR� GHVHQYROYHP�XPD�

PDLRU� FRQÀDQoD� HP� VL� SUySULRV� H� HVWmR�PDLV� DSWRV� D� DFRPSDQKDU� H� D� SDUWLFLSDU�

ativamente nas discussões que ocorrem em grande grupo. A aceitação de normas 

TXH�SURSLFLHP�D�HODERUDomR�H�UHIXWDomR�GH�FRQMHWXUDV��GHVLJQDGD�SRU�0DVRQ��������

como DWPRVIHUD� GH� FRQMHWXUD, proporciona o desenvolvimento do raciocínio nos 

DOXQRV��1XPD�DXOD�FRP�HVVDV�FDUDWHUtVWLFDV��DOXQRV�H�SURIHVVRU��VHP�QHFHVVLWDU�GH�

URWXODU�GH�FHUWR�RX�HUUDGR�DV�GLIHUHQWHV�DÀUPDo}HV�IRUPXODGDV��HQFDUDP�QDV�FRPR�

SRQWRV�GH�SDUWLGD�SDUD�D�GLVFXVVmR��TXHVWLRQDQGR��GXYLGDQGR�H�UHIRUPXODQGR��(VWi�

DTXL�SUHVVXSRVWD�XPD�YLVmR�GH�WUDEDOKR�H[SORUDWyULR�QD�DXOD�GH�PDWHPiWLFD��HP�TXH�

SURIHVVRU�H�DOXQRV�UHSUHVHQWDP�SDSpLV�DWLYRV�H�PXWXDPHQWH�GHVDÀDQWHV��&DQDYDUUR��

2OLYHLUD�	�0HQH]HV���������$�SURFXUD�GH�XPD�FRQVWUXomR�FROHWLYD�GR�FRQKHFLPHQWR�p�

assumida por todos os intervenientes.

6WHLQ�HW�DO�� �������VDOLHQWDP�D� LPSRUWkQFLD�GR�SDSHO�GR�SURIHVVRU�QD�RULHQWDomR�

da discussão coletiva que se inicia a partir do trabalho desenvolvido pelos alunos 

H� VH� GHVHQYROYH� OLPDQGR� DV� LGHLDV� TXH� SURGX]LUDP� H� ID]HQGR�DV� DYDQoDU� SDUD� XP�

SHQVDPHQWR�PDWHPiWLFR�PDLV�SRGHURVR��HÀFLHQWH�H�ULJRURVR��1R�GHVHPSHQKR�GHVVH�

SDSHO��RV�DXWRUHV�UHIHUHP�DOJXQV�GRV�GHVDÀRV�TXH�VH�FRORFDP�DR�SURIHVVRU��DSRLDU�

os alunos no desenvolvimento do discurso matemático, incentivar os alunos a expor 

publicamente os seus raciocínios e a construir e a avaliar as suas ideias matemáticas 

e as dos outros. O modelo de preparação e realização de discussões matemáticas 

DSUHVHQWDGR�SRU�6WHLQ�HW�DO���������FRQVLVWH�HP�FLQFR�SUiWLFDV�IXQGDPHQWDLV��antecipar  

DV� UHVSRVWDV� GRV� DOXQRV� jV� WDUHIDV� PDWHPiWLFDV� GH� H[LJrQFLD� FRJQLWLYD� HOHYDGD��

monitorizar�R�SHQVDPHQWR�PDWHPiWLFR�GRV�DOXQRV�GXUDQWH�D�IDVH�GH�H[SORUDomR�GDV�

WDUHIDV��selecionar os alunos que podem apresentar as suas respostas matemáticas 

GXUDQWH� DV� IDVHV� GLVFXVVmR� H� GH� VtQWHVH�� VHTXHQFLDU� DV� UHVSRVWDV� GRV� DOXQRV� D�

DSUHVHQWDU��H�FRQHFWDU�HQWUH�DV�UHVSRVWDV�GRV�DOXQRV�VHQGR�SDUD� LVVR�IXQGDPHQWDO�

encadear as ideias matemáticas ao longo das apresentações GH�PRGR�D�GHVHQYROYr�ODV�

'XUDQWH�D� IDVH�GH�GLVFXVVmR��RV�SURIHVVRUHV�QHFHVVLWDP�GH��VLPXOWDQHDPHQWH��

incitar os alunos a que explicitem os seus pensamentos e de assegurar o 
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GHVHQYROYLPHQWR�GDV�LGHLDV�PDWHPiWLFDV��&HQJL]��.OLQH��H�*UDQW��������LGHQWLÀFDUDP�

WUrV�WLSRV�GH�Do}HV�GR�SURIHVVRU�SUHVHQWHV�QRV�HSLVyGLRV�GH�GLVFXVVmR�FROHWLYD�HP�

que há ampliação do pensamento matemático: apoiar (supporting), incitar (eliciting) 

e ampliar (extending���(VVHV�HSLVyGLRV�IRUDP�GHVLJQDGRV�SHORV�DXWRUHV�SRU�HSLVyGLRV�

GH� ´DPSOLDomRµ�� VmR� FDUDFWHUL]DGRV� SRU� HQYROYHUHP� UHÁH[mR� RX� UDFLRFtQLR� RX� SRU�

XOWUDSDVVDUHP�RV�PpWRGRV�GH�UHVROXomR�LQLFLDLV��$V�Do}HV�GH�apoiar visam apoiar os 

DOXQRV�D�UHOHPEUDU�R�TXH�Mi�VDELDP�RX�D�FRQVLGHUDU�QRYD�LQIRUPDomR��$V�Do}HV�GH�

incitar�SHUPLWHP�DR�SURIHVVRU�DFHGHU�DR�SHQVDPHQWR�PDWHPiWLFR�GRV�DOXQRV�H�WRUQi�

OR�S~EOLFR��$V�Do}HV�GH�ampliar�HQFRUDMDP�RV�DOXQRV�D�LU�DOpP�GRV�PpWRGRV�XVDGRV�

QD�DWLYLGDGH�PDWHPiWLFD�LQLFLDO�H�IRUDP�LGHQWLÀFDGDV�HP�VLWXDo}HV�GH�FRQYLGDU�RV�

DOXQRV�D��DYDOLDU�XPD�DÀUPDomR�RX�REVHUYDomR��VXVWHQWDU�XPD�DÀUPDomR��FRPSDUDU�

PpWRGRV� GLIHUHQWHV�� XVDU� RV� PHVPRV� PpWRGRV� SDUD� QRYRV� SUREOHPDV� RX� FRQWUD�

DUJXPHQWDU�XPD�DÀUPDomR�

Metodologia

(VWH� FDStWXOR� EDVHLD�VH� HP�GDGRV� HPStULFRV� UHFROKLGRV� QD� LQYHVWLJDomR� GH� XP�

estudo de caso centrado no desenvolvimento do raciocínio matemático de alunos 

GH�XPD�WXUPD�GH�����DQR��GXUDQWH�R�DQR�OHWLYR�GH������������'RPLQJXHV���������$�

turma era constituída por dezanove alunos, quinze raparigas e quatro rapazes, com 

LGDGH�PpGLD�GH����DQRV��$�SURIHVVRUD�LQYHVWLJDGRUD�HQFRQWUDYD�VH�D�OHFLRQDU�SHOD�

primeira vez na escola onde decorreu o estudo, embora já contasse com treze anos 

GH�H[SHULrQFLD�QR�����FLFOR��

2V�GDGRV�DQDOLVDGRV�QHVWH�FDStWXOR�GL]HP�UHVSHLWR�D�XPD�GDV�WDUHIDV�DSOLFDGD�

QD�LQYHVWLJDomR�DFLPD�UHIHULGD��GHVLJQDGD�SRU�´$�iUHD�GH�XP�UHWkQJXOR�HVSHFLDOµ�H�

WUDEDOKDGD�QXPD�DXOD�GH����PLQXWRV�FRP�GXDV�IDVHV��D�IDVH�H[SORUDWyULD�HP�TXH�

os alunos trabalharam em pequenos grupos e a discussão coletiva. A atividade 

PDWHPiWLFD� GRV� DOXQRV� IRL� UHJLVWDGD� HP� iXGLR� DWUDYpV� GH� XP� JUDYDGRU� FRORFDGR�

HP�FDGD�JUXSR��3DUDOHODPHQWH��IRL�FRORFDGD�XPD�FkPDUD�GH�YtGHR�À[D�QR�IXQGR�GD�

VDOD�SHUPLWLQGR�XP�UHJLVWR�PDLV�FRPSOHWR�GD� IDVH�GH�GLVFXVVmR�GD� WDUHID��)RUDP�

DLQGD� UHFROKLGRV� RV� UHJLVWRV� HIHWXDGRV� SHORV� DOXQRV� DR� ORQJR� GD� UHDOL]DomR� GD�

WDUHID��3RVWHULRUPHQWH�RV�DOXQRV�HQWUHJDUDP�UHODWyULRV�LQGLYLGXDLV�VREUH�D�DWLYLGDGH�

realizada em grupo. 
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$V� DXWRUDV� GHVWH� FDStWXOR� DQDOLVDUDP� HVVHV� GDGRV�� SURFXUDQGR� LGHQWLÀFDU�� HP�

SULPHLUR�OXJDU��RV�HSLVyGLRV�GD�DXOD�HP�TXH�D�DomR�GD�SURIHVVRUD�IRL�LPSRUWDQWH�SDUD�

TXH�RV�DOXQRV�DYDQoDVVHP�QD�H[SORUDomR�GD�WDUHID�H�SURFXUDQGR��HP�VHJXQGR�OXJDU��

LGHQWLÀFDU�QHVVHV�HSLVyGLRV�DV�Do}HV�GD�SURIHVVRUD�GH�DSRLDU��GH�LQFLWDU�H�GH�DPSOLDU�

TXH�FRQWULEXtUDP�SDUD�D�FRQVWUXomR�FROHWLYD�GH�XP�DUJXPHQWR�JHQpULFR��&HQJL]�HW�

al., 2011).

A experiência de ensino e a aula exploratória

Os alunos tinham iniciado, naquele ano, a prática de explorações matemáticas na 

VDOD�GH�DXOD��$R�ORQJR�GH�WRGR�R�DQR�OHWLYR�HP�TXH�GHFRUUHX�D�H[SHULrQFLD��D�SURIHVVRUD�

procurou promover normas de sala de aula coerentes com o objetivo de desenvolver 

R�UDFLRFtQLR�GRV�DOXQRV��3DUD�LVVR��D�SURIHVVRUD�GLVFXWLX�H�QHJRFLRX�FRP�RV�DOXQRV�RV�

aspetos essenciais a melhorar para garantir a partilha e a colaboração entre todos os 

elementos quer durante o trabalho de grupo quer durante a discussão coletiva. Um 

GHVVHV�DVSHWRV�IRL�D�QHFHVVLGDGH�GH�GLVFXWLU�SUHYLDPHQWH�RV�REMHWLYRV�GD�WDUHID��HP�

SHTXHQR�JUXSR��GH�PRGR�D�FODULÀFDU�R�UHVSHWLYR�HQWHQGLPHQWR�DQWHV�GH� LQLFLDUHP�D�

H[SORUDomR��8P�RXWUR�DVSHWR�PXLWR�LPSRUWDQWH�IRL�D�UHVSRQVDELOL]DomR�GH�FDGD�DOXQR�

em colaborar e em pedir esclarecimentos sempre que não esteja de acordo ou não 

FRPSUHHQGD��TXHU�QR�WUDEDOKR�HP�SHTXHQR�JUXSR�TXHU�QD�IDVH�GH�GLVFXVVmR�

$� WDUHID� SURSRVWD� �ÀJXUD� ���� ´$� iUHD� GH� XP� UHWkQJXOR� HVSHFLDOµ�� WUDGX]�

JHRPHWULFDPHQWH�R�́ FDVR�QRWiYHOµ�GD�GLIHUHQoD�GH�TXDGUDGRV�H�LQFOXL�D�UHSUHVHQWDomR�

JHRPpWULFD�FRP�DV�PHGLGDV�UHSUHVHQWDGDV�SRU�OHWUDV��$�WDUHID�WLQKD�FRPR�REMHWLYR�GH�

FRQWH~GR�D�FRPSUHHQVmR�GR�caso notável�GD�GLIHUHQoD�GH�TXDGUDGRV��5HODWLYDPHQWH�

DR�UDFLRFtQLR�WLQKD�FRPR�REMHWLYR�SURPRYHU�D�MXVWLÀFDomR�FKHJDQGR�D�XP�DUJXPHQWR�

JHQpULFR��$V�FDUDFWHUtVWLFDV�GD�WDUHID�IRUDP�SHQVDGDV�SDUD�IDFLOLWDU�XP�SURFHVVR�GH�

FRQMHWXUD�DFRPSDQKDGR�GH�MXVWLÀFDomR��

A inclusão do esquema pretendeu dar um suporte visual aos alunos, uma vez que 

HVWHV�WLQKDP�PRVWUDGR��HP�WDUHIDV�DQWHULRUHV��UHOXWkQFLD�HP�ID]HU�UHSUHVHQWDo}HV�

dos seus esquemas mentais prejudicando desse modo o processo de conjetura. 

$WUDYpV� GR� HVTXHPD� SRGLDP� DWULEXLU� VLJQLÀFDGR� JHRPpWULFR� jV� VXDV� FRQMHWXUDV��

WHVWDQGR�DV�PDLV�IDFLOPHQWH�H�HQFRQWUDQGR�UD]}HV�TXH�DV�UHIXWDVVHP�RX�YDOLGDVVHP��

A representação das medidas por letras pretendia auxiliar os alunos na compreensão 

GR�HQXQFLDGR�H�YHULÀFDU�VH�RV�DOXQRV�WUDEDOKDYDP�D�HVVH�QtYHO�GH�DEVWUDomR�RX�VH�

sentiam necessidade de as concretizar.
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Figura 1 – (QXQFLDGR�GD�WDUHID�

$V� GXDV� SDODYUDV� D� QHJULWR� QR� HQXQFLDGR� GD� WDUHID� GL]HP� UHVSHLWR� jV� Do}HV�

relativas a investigar e a provar. Investigar�WLQKD�SDUD�RV�DOXQRV��GHYLGR�jV�H[SORUDo}HV�

recentes, uma conotação de explorar para descobrir, mas provar era uma ação ainda 

GHVFRQKHFLGD��$�LQWURGXomR�GHVWD�SDODYUD�IRL�HVFROKLGD�SDUD�UHIRUoDU�D�QHFHVVLGDGH�

GH�MXVWLÀFDU�PDWHPDWLFDPHQWH��WHQGR�HP�FRQWD�TXH�D�DomR�GH�MXVWLÀFDU�HUD�HQFDUDGD�

SHORV�DOXQRV�GH�PRGR�VXSHUÀFLDO��2�REMHWLYR�HUD�SURPRYHU�D�SUiWLFD�GD�MXVWLÀFDomR��

levando os alunos a estabelecerem a ligação entre as suas conjeturas e a estrutura 

PDWHPiWLFD�HQYROYLGD�DWp�SURGX]LUHP�XP�DUJXPHQWR�JHQpULFR��

$� SURIHVVRUD� SURJUDPRX� D� DXOD� SDUD� TXH�� QD� IDVH� H[SORUDWyULD�� RV� DOXQRV�

WUDEDOKDVVHP�HP�JUXSRV�GH�WUrV�RX�TXDWUR�HOHPHQWRV��1D�FRQVWLWXLomR�GRV�JUXSRV�

juntou alunos com nível aproximado de conhecimento e teve em consideração 

H[SHULrQFLDV�DQWHULRUHV��$�SURIHVVRUD�SUHWHQGLD�TXH�D�IDVH�GH�LQWURGXomR�IRVVH�EUHYH��

SRLV�RV�DOXQRV�Mi�WLQKDP�VLGR�FRQIURQWDGRV�FRP�RXWUDV�WDUHIDV��H�TXHULD�DYDOLDU�VH�

WLQKDP�SURJUHGLGR�UHODWLYDPHQWH�j�DXWRQRPLD�QD�H[SORUDomR�HP�JUXSR��$VVLP��DSyV�

D�HQWUHJD�GR�HQXQFLDGR��FLUFXORX�HQWUH�RV�DOXQRV�SDUD�YHULÀFDU�VH�WRGRV�RV�JUXSRV�

conseguiam iniciar o trabalho.

$�IDVH�GH�UHDOL]DomR�GD�WDUHID�HVWDYD�SUHYLVWD�SDUD�FHUFD�GH�PHLD�KRUD��HVWDQGR�

D�SURIHVVRUD�DWHQWD�DR�WUDEDOKR�GH�FDGD�JUXSR��$�GHFLVmR�VREUH�TXDQGR�WHUPLQDU�R�

WUDEDOKR�GH�JUXSR�H�LQLFLDU�D�GLVFXVVmR�QmR�HVWDYD�ULJLGDPHQWH�GHÀQLGD��WHQGR�ÀFDGR�

QD�SODQLÀFDomR�GHSHQGHQWH�GRV�DFRQWHFLPHQWRV�GD�DXOD��1R�HQWDQWR��RV�LQGLFDGRUHV�GH�

UHIHUrQFLD�SDUD�D�SURIHVVRUD�FRQVLGHUDU�TXH�HUD�R�PRPHQWR�GH�SDVVDU�j�IDVH�VHJXLQWH�

HVWDYDP�SUHYLDPHQWH�SHQVDGRV��D�H[LVWrQFLD�GH�JUXSRV�FRP�R�WUDEDOKR�WHUPLQDGR�H�D�

H[LVWrQFLD�GH�RXWURV�JUXSRV�TXH�QmR�FRQVHJXLDP�DYDQoDU�PDLV�GH�IRUPD�DXWyQRPD�
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$� IDVH� GH� WUDEDOKR� VHJXLQWH�� D� GLVFXVVmR� FROHWLYD�� FRQVLVWLD� QD� FRPXQLFDomR� j�

turma das descobertas realizadas com explicitação dos respetivos raciocínios dos 

JUXSRV�GH�DFRUGR�FRP�RV�FULWpULRV�GD�SURIHVVRUD��(VWD�VDELD�VHU�IXQGDPHQWDO�YDORUL]DU�

D�FRQWULEXLomR�GH�WRGRV�QXPD�SDUWLOKD� IUXWtIHUD��SHOR�TXH�HVWDEHOHFHX�XPD�RUGHP�

GH� SRVVtYHO� VROLFLWDomR� GD� H[SRVLomR� GH� GLIHUHQWHV� JUXSRV� GH� DFRUGR� FRP� R� JUDX�

FUHVFHQWH�GH�QtYHO�GH�MXVWLÀFDomR�GRV�UHVXOWDGRV�REWLGRV��'H�VHJXLGD�DSUHVHQWDP�VH�

RV�UHVXOWDGRV�UHODWLYRV�j�DQiOLVH�GD�DomR�GD�SURIHVVRUD�QD�DXOD�H[SORUDWyULD�

As ações da professora promotoras da construção de um argumento 
genérico

1HVWD�VHFomR�RV�UHVXOWDGRV�IRUDP�RUJDQL]DGRV�GH�DFRUGR�FRP�DV�FLQFR�SUiWLFDV�

GH�6WHLQ�HW�DO����������DQWHFLSDU��PRQLWRUL]DU��VHOHFLRQDU��VHTXHQFLDU�H�FRQHFWDU��$V�

práticas de antecipar e de selecionar não estão intrinsecamente ligadas a contextos 

GH� LQWHUDomR�� UD]mR�SHOD�TXDO�DSHQDV�VXUJHP�HSLVyGLRV�GH�DXOD�QD�GHVFULomR�GDV�

UHVWDQWHV� SUiWLFDV�� 'XUDQWH� D� DSUHVHQWDomR� GHVVHV� HSLVyGLRV� LGHQWLÀFDUDP�VH� DV�

Do}HV�GD�SURIHVVRUD�GH�apoiar, incitar e ampliar��&HQJL]�HW�DO����������2SWRX�VH�SRU�

DSUHVHQWDU� DV� SUiWLFDV� GH� VHTXHQFLDU� H� GH� FRQHFWDU� HP� FRQMXQWR� SDUD� IDFLOLWDU� D�

compreensão do leitor.

Antecipar

&RPR�R�REMHWLYR�GHVWD�DXOD�HUD�FRQVWUXLU�XP�DUJXPHQWR�JHQpULFR�FRP�WRGD�D�

WXUPD��D�SULQFLSDO�SUHRFXSDomR�GD�SURIHVVRUD�HUD�FRPSUHHQGHU�RV�UDFLRFtQLRV�GRV�

GLIHUHQWHV�JUXSRV�SDUD�GHSRLV��D�SDUWLU�GHOHV��RULHQWDU�D�GLVFXVVmR�FROHWLYD�GH�PRGR�

D� TXH� WRGRV� RV� JUXSRV� SDUWLFLSDVVHP� QD� FRQVWUXomR� GR� DUJXPHQWR� JHQpULFR�� $�

SURIHVVRUD�WLQKD�DLQGD�SRXFD�H[SHULrQFLD�UHODWLYDPHQWH�j�RULHQWDomR�GH�XPD�DXOD�

H[SORUDWyULD� H� HQFRQWUDYD�VH�� HOD� SUySULD�� QXP� SURFHVVR� GH� GHVFREHUWD� VREUH� R�

VHX�SUySULR�SDSHO�QR�GHVHQYROYLPHQWR�GR�UDFLRFtQLR�GRV�VHXV�DOXQRV��$�ELEOLRJUDÀD�

TXH�FRQVXOWRX� UHIHULD�D� LPSRUWkQFLD�GH�TXHVWLRQDU�RV�DOXQRV��QR�VHQWLGR�GH�QmR�

FRQGLFLRQDU�DV�UHVSRVWDV�IRPHQWDQGR�D�MXVWLÀFDomR�QR�VHLR�GRV�JUXSRV��3RU�H[HPSOR��

0DVRQ� HW� DO�� ������� GHVFUHYHP� DOJXQV� REVWiFXORV� TXH� SRGHP� VXUJLU� GXUDQWH� R�

SURFHVVR�GH� UDFLRFLQDU�H�GmR�VXJHVW}HV�SDUD�RV�XOWUDSDVVDU��$�SURIHVVRUD�VDELD��

HQWmR�� VHU� LPSRUWDQWH�� RXYLU� RV� DOXQRV�� TXHVWLRQi�ORV� VHP� LQGLFDU� R� FDPLQKR� D�
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VHJXLU��DMXGi�ORV�D�SURVVHJXLU�SDUD�TXH�QmR�GHVLVWLVVHP��RULHQWi�ORV�SDUD�WHVWDUHP�

DV�VXDV�FRQMHWXUDV�H�SDUD�DV�MXVWLÀFDUHP��6H�FRQVHJXLVVH�DJLU�GHVVD�IRUPD�WHULD��QR�

ÀQDO�GD�IDVH�H[SORUDWyULD��HOHPHQWRV�VXÀFLHQWHV�SDUD�WRPDU�GHFLV}HV�SDUD�RULHQWDU�

a discussão coletiva. Podia, então, aproveitar as contribuições dos grupos para, 

progressivamente, chegar a uma generalização aceite por toda a turma e em que 

DV�GLÀFXOGDGHV�VHQWLGDV� UHODWLYDPHQWH�TXHU�DR�FRQWH~GR�TXHU�DRV�SURFHVVRV�GH�

UDFLRFtQLR�IRVVHP�XOWUDSDVVDGDV��

5HODWLYDPHQWH� j� LQWURGXomR� GD� WDUHID� D� SURIHVVRUD� HVSHUDYD� TXH� D� GLÀFXOGDGH��

anteriormente sentida, de iniciar uma exploração estivesse já ultrapassada e que 

RV�DOXQRV�IRVVHP�FDSD]HV�GH�GLVFXWLU�R�HQXQFLDGR�H�FRORFDU�KLSyWHVHV�SDUD�VH�LUHP�

DSHUFHEHQGR� GDV� FRQGLFLRQDQWHV� GD� VLWXDomR�� 4XDQWR� j� H[SORUDomR� GD� WDUHID�� QmR�

SUHYLD� TXH� RV� VHXV� DOXQRV� FDOFXODVVHP� DV� iUHDV� XVDQGR� DV� PHGLGDV� JHQpULFDV�

SRUTXH�HP�DXODV� DQWHULRUHV� UHYHODUDP�GLÀFXOGDGHV�DOJpEULFDV� H� SRUTXH�R� SURFHVVR�

GH�H[SORUDomR�UHDOL]DGR�QXPD�WDUHID�DQWHULRU�WLQKD�VLGR�LQGXWLYR�SRGHQGR�OKHV�VXJHULU�

SURFHVVR�VHPHOKDQWH��3DUHFLD�OKH�PDLV�SURYiYHO�TXH�RV�DOXQRV�DWULEXtVVHP�YDORUHV�D�a 

e a b estabelecendo uma comparação entre as áreas concretas do quadrado inicial e 

do retângulo. Dessa comparação estabeleceriam conjeturas que podiam ser testadas 

SRU�FiOFXORV�H�FRP�R�DSRLR�GD�UHSUHVHQWDomR�JHRPpWULFD��'HVVH�SURFHVVR�GH�FRQMHWXUD�

SRGHULD�VXUJLU�XPD�JHQHUDOL]DomR�GD�UHODomR�HQWUH�DV�GXDV�iUHDV�MXVWLÀFDGD�FRP�EDVH�

QD� UHSUHVHQWDomR�JHRPpWULFD��(VWH�SHUFXUVR� WHULD�QD�EDVH�XP� UDFLRFtQLR� LQGXWLYR�H�

seria, então, necessário estender o domínio da generalização passando dos casos 

FRQFUHWRV� SDUD� R� FDVR� JHUDO� FKHJDQGR� D� XP� DUJXPHQWR� JHQpULFR� DSUHVHQWDGR� HP�

OLQJXDJHP�QDWXUDO�RX�DOJpEULFD��1R�HQWDQWR��D�SURIHVVRUD�QmR�SUHYLD�TXH�RV�DOXQRV�

FKHJDVVHP�D�XP�DUJXPHQWR�JHQpULFR�QD� IDVH�GH�H[SORUDomR�GHYLGR�j� VXD� IDOWD�GH�

H[SHULrQFLD�PDWHPiWLFD�

Monitorizar

$R�ORQJR�GD�IDVH�GH�H[SORUDomR��D�SURIHVVRUD�WHQWRX�FRPSUHHQGHU�R�UDFLRFtQLR�GRV�

alunos recolhendo elementos para tomar decisões sobre o modo como ia orquestrar 

posteriormente a discussão coletiva. Observou o trabalho dos grupos e interagiu com 

RV�DOXQRV�DMXGDQGR�RV�D�DYDQoDU�QD�H[SORUDomR�H�LQFHQWLYDQGR�RV�D�MXVWLÀFDU�DV�VXDV�

FRQMHWXUDV��6HPSUH�TXH�XP�JUXSR�EORTXHDYD��LVWR�p��QmR�FRQVHJXLD�DYDQoDU��D�SURIHVVRUD�

DMXGDYD�R��UHGX]LQGR�DVVLP�R�ULVFR�GH�GHVLVWLUHP�H��DR�PHVPR�WHPSR��DXPHQWDQGR�D�

probabilidade de haver ideias para partilhar posteriormente com toda a turma.
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6mR�DSUHVHQWDGRV��SULPHLUR��GRLV�H[HPSORV�TXH� LOXVWUDP�VLWXDo}HV�GH�EORTXHLR�

TXH�RFRUUHUDP�QR�VHLR�GH�GRLV�JUXSRV�GLIHUHQWHV��XP�HP�TXH�RV�DOXQRV�GR�JUXSR�

QmR�FRQIURQWDUDP�GXDV�FRQMHWXUDV�FRQWUDGLWyULDV��R�TXH�LPSOLFDYD�ID]HU�XPD�UHYLVmR�

FXLGDGRVD�GH�FDGD�XPD�GHODV��H�RXWUR�HP�TXH�RV�DOXQRV�WLYHUDP�GLÀFXOGDGHV�HP�GHFLGLU�

como proceder para provar matematicamente, optando por um tipo de raciocínio. 

'HSRLV��p�DSUHVHQWDGD�XPD�VLWXDomR�LOXVWUDWLYD�GH�FRQYLFomR�VHP�FRPSUHHQVmR�HP�

TXH�D�SURIHVVRUD�LQFHQWLYD�D�MXVWLÀFDomR�GD�FRQMHWXUD�SRU�VDEHU�TXH�VH�DV�FRQMHWXUDV�

a testar não estivessem compreendidas ao ponto de os alunos serem capazes de as 

VXVWHQWDU��D�GLVFXVVmR�SRVWHULRU�ÀFDULD�HPSREUHFLGD�GLÀFXOWDQGR�D�SRVVLELOLGDGH�GH�

FKHJDU�D�XP�DUJXPHQWR�JHQpULFR��

Situação de bloqueio 1. 1XP�GRV�JUXSRV��RV�DOXQRV�IRUPXODUDP�D�FRQMHWXUD�GH�DV�

iUHDV�GDV�GXDV�ÀJXUDV��TXDGUDGR�LQLFLDO�H�UHWkQJXOR�ÀQDO��VHUHP�LJXDLV�EDVHDQGR�VH�

na sua perceção visual.

&RPR�GL]�DTXL�TXH�R�TXH�FUHVFH�H�R�TXH�GHFUHVFH�DTXL�p�R�PHVPR�

Q~PHUR�GH�XQLGDGHV��SRGHPRV�GL]HU�TXH�HVWH�ERFDGR�TXH�HVWi�DTXL�

SDVVD�SDUD�R�ODGR�GLUHLWR��SRU�LVVR�Gi�D�PHVPD�iUHD���0DQXHO�

2V�DOXQRV�WHVWDUDP�D�FRQMHWXUD�FDOFXODQGR�DV�iUHDV�GDV�GXDV�ÀJXUDV��DWULEXLQGR�

o valor 2 a a e 1 a b�H�R�UHVXOWDGR�GHX�GLIHUHQWH��&KDPDUDP�D�SURIHVVRUD�H�ORJR�TXH�

HVWD�FKHJRX�DR�JUXSR��0DQXHO�FRPHoRX�D�H[SOLFDU�FRPR�FKHJDUDP�j�FRQMHWXUD�GH�

DV�iUHDV�VHUHP�LJXDLV��&RP�EDVH�QD�LQIRUPDomR�IRUQHFLGD�D�SURIHVVRUD�LQFHQWLYRX�

RV�D�WHVWDUHP�D�FRQMHWXUD��1HVVH�PRPHQWR�D�SURIHVVRUD�DSRLD�R�JUXSR�IRUQHFHQGR�D�

LQIRUPDomR�GH�TXH�SUHFLVDP�GH�WHVWDU�D�FRQMHWXUD��3DXOR�UHVSRQGH�TXH�Mi�R�KDYLDP�

IHLWR�WHQGR�REWLGR�XPD�FRQFOXVmR�FRQWUDGLWyULD�FRP�D�FRQMHWXUD�LQLFLDO�H�0LJXHO�UHIHUH�

FRPR�R�À]HUDP�DWULEXLQGR�YDORUHV�D�a e a b��3HOR�IDFWR�GH�R�JUXSR�Mi�WHU�WHVWDGR�D�

FRQMHWXUD� D� DomR� GH� DSRLR� GD� SURIHVVRUD� WHYH� R� HIHLWR� GH� RV� OHYDU� D� H[SRU� R� VHX�

WUDEDOKR�SHUPLWLQGR�j�SURIHVVRUD�FRPSUHHQGHU�R�SURFHVVR�GH�UDFLRFtQLR�GR�JUXSR�

Manuel:�6WRUD��QyV�HVWiYDPRV�D�SHQVDU�DVVLP«�$FKDPRV�TXH�HVWH�

ERFDGLQKR�TXH�WLURX�DTXL�H�PHWHX�DTXL�p�D�PHVPD�iUHD�

Miguel:�3RUTXH�WLURX�DTXL�D�XQLGDGH�H�PHWHX�D�DTXL�H�p�D�PHVPD�

unidade.

Prof: (�FRPR�p�TXH�YRFrV�SRGHP�YHU�VH�p�LJXDO�RX�QmR"

Paulo:�-i�HVWLYHPRV�D�ID]HU�PDV�QmR�Gi�
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Miguel: Estivemos a dar medidas.

Prof:�(QWmR��H[SHULPHQWDUDP�H�QmR�Gi"

Paulo: 'DTXL� >DWp@�DTXL�p����$TXL�SXVHPRV����9DL�VHU������'HSRLV�

�����[��������[� ��H�DTXL�Gi���

Prof: (QWmR��QmR�p�LJXDO"�3HQVHP�PHOKRU��

…

Prof:�9RFrV�HVWmR�D�DFKDU�TXH�LVWR�>EUDQFR@�p�LJXDO]LQKR�D�LVWR�>SUHWR@"�

(Apontando para os retângulos correspondentes aos retângulos 

EUDQFR�H�SUHWR�GD�ÀJXUD����

Figura 2 – 5HWkQJXOR�GHFRPSRVWR�

1D� VHJXQGD� IDOD� GR� GLiORJR�� D� SURIHVVRUD� LQFLWD� RV� DOXQRV� D� ID]HUHP� XPD�

UHYLVmR�DR�WHVWH�GD�FRQMHWXUD�QR�LQWXLWR�GH�TXH�SUHVWHP�PDLRU�DWHQomR�jV�UD]}HV�

TXH� SRVVDP� MXVWLÀFDU� RV� YDORUHV� GLIHUHQWHV� GDV� iUHDV�� $� DomR� GD� SURIHVVRUD�

p� VLPXOWDQHDPHQWH� GH� LQFLWDU� H� DSRLDU�� XPD� YH]� TXH� RV� RULHQWD� QR� SURFHVVR� GH�

FRQMHWXUDU�QRPHDGDPHQWH�QD�LPSRUWkQFLD�GH�UHYHU�H�UHÁHWLU�VREUH�R�TXH�HVWmR�D�

ID]HU��1D�WHUFHLUD�IDOD�GR�GLiORJR��D�SURIHVVRUD�UHSHWLX�R�TXH�RV�DOXQRV�GLVVHUDP�

H�SHGLX�TXH�UHÁHWLVVHP�QR�DVVXQWR��$�DomR�GD�SURIHVVRUD�p�GH�DSRLR�SRLV�HVWi�D�

RULHQWi�ORV�SDUD�TXH�UHYHMDP�D�FRQMHWXUD�

De seguida, há um tempo breve de espera que serve para os alunos pensarem e 

SDUD�D�SURIHVVRUD�GHFLGLU�FRPR�DJLU��&RPR�RV�DOXQRV�Mi�HVWDYDP�QDTXHOH�HPSDVVH�

Ki�DOJXP�WHPSR�GHFLGLX�GDU�XPD�SLVWD��TXDUWD�IDOD��TXH�OKHV�SHUPLWLVVH�RSWDU�SRU�

XPD�GDV� FRQMHWXUDV�� (VWD� DomR�GD�SURIHVVRUD� p� XPD�DomR�GH�apoiar, uma vez 

que os incentivou a observar as dimensões dos retângulos. Ao apontar para os 

dois retângulos, levou os alunos a observar melhor e a rever os raciocínios. Estes 

FRQFOXtUDP��HQWmR��TXH�RV�UHWkQJXORV�WLQKDP�GLPHQV}HV�GLIHUHQWHV�
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Miguel:�1mR�SRGH�VHU�

Manuel:�1mR��PDV�ROKD��PDV�HVWD�ODUJXUD�GDTXL�>DWp@�DTXL�YDL�VHU�D�

PHVPD�TXH�GDTXL�>DWp@�DTXL�

Paulo:�0DV�R�FRPSULPHQWR�DTXL�p�TXH�QmR�p�R�PHVPR�

Manuel: Pois não, o comprimento, mas a largura vai ser a mesma.

Paulo: $TXL�p�R�FRPSULPHQWR�H�DTXL�p�D�DOWXUD�

Manuel: 3RLV�QmR��3RUTXH�QyV�YDPRV�WLUDU�HVWH�GDTXL�H�HUD�R�PHVPR�

TXH�HVWH�GDTXL�DWp�DTXL�DR�IXQGR��SRU�LVVR�D�HVWH�YDPRV�WLUDU����$FKR�

que já estou a perceber.

Paulo: 1mR�� 9DPRV� WHU� TXH� WLUDU� HVWH� ODGR�� 7HPRV� TXH� WLUDU� HVWH�

quadrado.

Manuel: 1mR��9DPRV�WLUDU���XQLGDGH«�RX�R�TXDGUDGR�

Paulo:�e���SRUTXH��[��p���

…

Manuel:�'DTXL�>DWp@�DTXL�p�������YDL�GDU���H�����YDL�GDU���H��[��p����

PDV�QyV�QmR�YDPRV�TXHUHU�HVWD�SDUWH�DTXL��HVWD�iUHD��9DPRV�WLUDU�

����ÀJXUD���

Figura 3 – Concretização do grupo.

Esta discussão sobre as medidas dos dois retângulos permitiu aos alunos iniciar o 

SURFHVVR�GH�MXVWLÀFDomR�GD�FRQMHWXUD�DEULQGR�FDPLQKR�j�JHQHUDOL]DomR��

Situação de bloqueio 2. Uma outra situação de bloqueio aconteceu num outro 

JUXSR�TXDQGR�RV�DOXQRV�VH�PRVWUDUDP�FRQIXVRV�SRU�GHVFRQKHFHU�R�VLJQLÀFDGR�GD�

SDODYUD� ´SURYDµ� HVFULWD� QR� HQXQFLDGR��5LWD� OHX� R� HQXQFLDGR� H� DR� YHU� D� H[SUHVVmR�

´SURYD�HVVD�UHODomR�SDUD�TXDOTXHU�TXDGUDGRµ�DVVXPLX�TXH�VH�WUDWDYD�GH�´XPD�FRLVD�

JHUDOµ��
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Rita: (�DJRUD�SURYD�HVVD�UHODomR�SDUD�TXDOTXHU�TXDGUDGR����$JRUD�p�

XPD�FRLVD�JHUDO��7HPRV�VH�FDOKDU�TXH�SHQVDU�QRXWURV�TXDGUDGRV�H�

ver que vai ser sempre assim.

Maria:� 3RGHPRV� ID]HU� DOJXQV� H� GHSRLV� HVFUHYHU� XPD� FRQMHWXUD��

(QWmR"

$V�DOXQDV�TXHVWLRQDUDP�D�SURIHVVRUD�VREUH�R�SURFHVVR�GH�UDFLRFtQLR�TXH�GHYLDP�

escolher mostrando que a palavra prova lhes estava a causar alguma perturbação e 

TXH�QmR�VDELDP�VH�R�FDPLQKR�LQGXWLYR�DV�OHYDYD�j�GLWD�SURYD��$�TXHVWmR�FRORFDGD�SRU�

HVWH�JUXSR�IRL�PXLWR�SHUWLQHQWH�H�FRORFRX�D�SURIHVVRUD�QXPD�VLWXDomR�GLItFLO��6H�SRU�

XP�ODGR�D�UHVSRVWD�HUD�´6LP��SRGHP�VHJXLU�XP�UDFLRFtQLR�LQGXWLYRµ��SRU�RXWUR�ODGR�D�

SURIHVVRUD�WHYH�UHFHLR�GH�WUDQVPLWLU�D�LGHLD�GH�TXH�HVVH�HUD�R�~QLFR�FDPLQKR�

Maria: 6WRUD"� e� SDUD� SURYDUPRV�� FRPR� DVVLP"� 2X� VXEVWLWXLU� RV�

YDORUHV"

Prof: 6XEVWLWXLU�RV�YDORUHV�FRPR"�3RU�Q~PHURV"�,VVR�p�FRQFUHWL]DU��

3URYDU�p�PRVWUDU�TXH�D�FRQFOXVmR�D�TXH�FKHJDUDP�Gi�SDUD�WRGRV�

[os casos].

…

Prof: 7rP�TXH�H[SOLFDU� H� FRQVHJXLU� SURYDU�TXH�Gi�SDUD� WRGRV� >RV�

FDVRV@��4XDQGR�D�JHQWH�XVD�YDORUHV�HVWDPRV�D�GL]HU�TXH�Gi�SDUD�

DTXHOH�FDVR��,VVR�p�FRQFUHWL]DU�

1D� SULPHLUD� IDOD� GD� SURIHVVRUD� HQFRQWUD�VH� GH� QRYR� XPD� IUDVH� LQWHUURJDWLYD�

GH� UHSHWLomR� GDV� LGHLDV� GRV� DOXQRV� VHJXLGD� GH� XP� HVFODUHFLPHQWR�� 0DLV� XPD�

YH]��D�SURIHVVRUD� �SULPHLUD�H�VHJXQGD� IDODV��FRQWLQXD�D�H[HUFHU�D�DomR�GH�DSRLDU��

IRUQHFHQGR�QRYD�LQIRUPDomR�DRV�DOXQRV�SDUD�SRGHUHP�WRPDU�GHFLV}HV��$�SURIHVVRUD�

UHDJLX� DIDVWDQGR� DV� DOXQDV� GD� FRQFUHWL]DomR� UHIHULQGR� DV� OLPLWDo}HV� GR� XVR� GH�

FDVRV�SDUWLFXODUHV�HP�FRQWUDVWH�FRP�R�XVR�GR�FDVR�JHQpULFR��7HYH��QR�HQWDQWR��D�

FRQVFLrQFLD� GH� TXH� R�PRGR� FRPR� R� IH]� SRGHULD� WUDQVPLWLU� D� LGHLD� HUUDGD� GH� TXH�

R�UDFLRFtQLR�LQGXWLYR�QmR�SHUPLWLD�JHQHUDOL]DU��$SyV�HVWH�HVFODUHFLPHQWR��DV�DOXQDV�

FRQWLQXDUDP�D�UHDOL]DU�D�WDUHID��DEDQGRQDQGR�D�LGHLD�GH�SDUWLFXODUL]DU�FRPR�VH�SRGH�

constatar no diálogo seguinte:

Maria: 6H� GHVHQKDUPRV� HVWD� SDUWH� DFUHVFHQWDGD� ÀFD� DWp� DTXL� H�

HVWD�ODUJXUD�p�b�H�DTXL�p�b�WDPEpP�
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Rita:�(VWD�YDL�VHU�LJXDO�D�HVWD�GDTXL�DWp�DR�ÀP�

Maria: 3URQWR��2�RXWUR�TXDGUDGR�p�LJXDO�D�HVWH��PDV�QmR�p�HVWH�>WRGR@��

(OH�p�DWp�DTXL��0DULD�DSRQWD�SDUD�R�TXDGUDGR�QmR�SUHHQFKLGR��

b2 . a2�²�E2�p�D�iUHD�GHOH�WRGR�

…

Rita: $�iUHD�R�UHWkQJXOR�IHLWR�D�SDUWLU�GR�TXDGUDGR�p�LJXDO�j�iUHD�GR�

quadrado inicial menos uma porção.

Beatriz:�0HQRV�XPD�SDUWH�

…

Maria:�,VWR�IRL�D����SDUWH��HVWD�SDUWH�GHVORFiPRV�SDUD�DTXL��D�WHQWDU�

FRQVWUXLU�R�TXDGUDGR��H�IDOWRX�XP�ERFDGLQKR�HQWmR�YLPRV�TXH

�D�²�E���D���E�� �D2�²�E2.

Figura 4 – 5HODomR�HQWUH�DV�iUHDV�

2V� UDFLRFtQLRV� GHVHQYROYLGRV� IRUDP� GHGXWLYRV� H� FRPR� DUJXPHQWR� JHQpULFR� IRL�

DSUHVHQWDGR� XP� HVTXHPD� GLQkPLFR� �ÀJXUD� ���� HP� TXH�� SDUWLQGR� GR� UHWkQJXOR� VH�

PRVWURX�R�TXH�IDOWDYD�QR�TXDGUDGR��DFRPSDQKDGR�GH�XP�DUJXPHQWR�DOJpEULFR�TXH�

traduziu a relação entre as áreas por (a�²�b) (a���b) = a2�²�b2.

(VWHV�GRLV�H[HPSORV�PRVWUDP�TXH�DV�Do}HV�GD�SURIHVVRUD�GH�incitar e, sobretudo, 

de apoiar� FRQGX]LUDP� RV� JUXSRV� PDLV� DOpP� QR� VHX� UDFLRFtQLR�� RX� VHMD�� OHYDUDP�

os alunos a ampliar o pensamento matemático, nomeadamente desenvolvendo 

UDFLRFtQLRV�GH�RXWUD�QDWXUH]D��1R�SULPHLUR�H[HPSOR��GHSRLV�GH�D�SURIHVVRUD�RULHQWDU�

R�JUXSR�SDUD�SHUFHEHU�TXH�HVWDYD�D�DVVXPLU��HUUDGDPHQWH��GXDV�ÀJXUDV�FRPR�WHQGR�

GLPHQV}HV�LJXDLV��RV�DOXQRV�IRUDP�FDSD]HV�GH�UHYHU�D�VXD�FRQMHWXUD�DSURIXQGDQGR�

D�FRPSUHHQVmR�GD�VLWXDomR��1R�VHJXQGR�H[HPSOR��D�LQIRUPDomR�IRUQHFLGD�SHUPLWLX�

jV� DOXQDV� FKHJDU� D� XP� QtYHO� GH� MXVWLÀFDomR� FRJQLWLYDPHQWH� VXSHULRU�� R� QtYHO� GD�

H[SHULrQFLD�FRQFHSWXDO�
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Situação de convicção sem compreensão��$V�FRQMHWXUDV� IRUPXODGDV�GXUDQWH�

R� WUDEDOKR� HP� JUXSR� IRUDP�� SRU� YH]HV�� DFHLWHV� VHP� VHUHP� PDWHPDWLFDPHQWH�

MXVWLÀFDGDV��1HVVDV�VLWXDo}HV��D�SURIHVVRUD�TXHVWLRQRX�RV�DOXQRV�WHQWDQGR�SURYRFDU�

D� SURFXUD� GH� MXVWLÀFDo}HV�� 3RU� H[HPSOR�� TXDQGR� RV� DOXQRV� GH� XP� JUXSR�� DSyV�

YHULÀFDUHP�TXH�D�iUHD�GR�TXDGUDGR�H�GR�UHWkQJXOR�HUDP�GLIHUHQWHV��DSUHVHQWDUDP�

XPD� FRQFOXVmR� SRXFR� FODUD� FRP� EDVH� QXPD� ~QLFD� FRQFUHWL]DomR�� D� SURIHVVRUD�

PRVWURX�VH�UHWLFHQWH�HP�DFHLWi�OD��$�DWLWXGH�GH�G~YLGD�GD�SURIHVVRUD�IH]�FRP�TXH�

os alunos testassem outro caso proporcionando uma melhor compreensão da 

situação:

Manuel: Eu acho que este quadrado tem a mesma área que este 

Vy�TXH�QyV�D�HVWH�YDPRV�WLUDU�D�iUHD�GR�E��1mR�p�6WRUD"

Prof: (VWmR�FRQYHQFLGRV"�6y�H[SHULPHQWDUDP�QXP�FDVR��QmR�IRL"

Manuel: Foi.

Paulo:�9DPRV�H[SHULPHQWDU�RXWURV�

4XDQGR� D� SURIHVVRUD� SHUJXQWD� DRV� DOXQRV� VH� HVWmR� FRQYHQFLGRV�� SUHWHQGH�

UHDOoDU�R�VHX�IiFLO�FRQYHQFLPHQWR�H�Gi�OKHV�LQGLFDomR�GH�TXH�XP�Vy�FDVR�FRQFUHWR�

p�SRXFR�SDUD�VH�FRQYHQFHUHP��1HVWDV�Do}HV�GH�apoiar��IRL�WUDQVPLWLGD�LQIRUPDomR�

LPSRUWDQWH� VREUH� PpWRGRV� SDUD� VH� FRQYHQFHUHP� PDWHPDWLFDPHQWH� GH� XPD�

DÀUPDomR��2V�DOXQRV�FRQFUHWL]DUDP�PDLV�XPD�YH]�H�FKDPDUDP�D�SURIHVVRUD�SDUD�

lhe mostrar que a conclusão se mantinha:

Manuel:� 2K� 6WRUD� À]HPRV� DTXL� RXWUR� TXDGUDGR� H� GHX� ��� H� ����

�%DWH�XPD�SDOPD���e�RXWUD�YH]�PHQRV���

Prof: Fixaram o b�FRPR��"�([SHULPHQWHP�FRP�RXWUR�b��1mR�GHYHP�

ÀFDU�SUHVRV�QXP�FDVR��SRUTXH�SRGH�GDU�SDUD�XP�FDVR�H�QmR�GDU�

para outro.

Paulo: Agora já não vai dar.

Manuel:�9DL�YDL�

Paulo: 6H�À]HUHV�FRP���YDL�VHU�PHQRV����1mR��YDL�VHU����9DL�VHU�

2x2, vai dar 4.

Manuel: (�SURQWRV�� e� R�PHVPR� UDFLRFtQLR�� RXYH� Oi�� 9DPRV�HVWDU�

VHPSUH�D�WLUDU�D�iUHD�GHVWH��9DPRV�WLUDU����6H�IRU���YDPRV�WLUDU���
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Manuel: $�iUHD�p�D�PHVPD�PDV�Vy�TXH�YDPRV� WHU�GH� WLUDU�HVWH�

quadrado.

Paulo: A área daquele quadradinho.

1HVWH�HSLVyGLR�D�SURIHVVRUD�DSHUFHEHX�VH�TXH�R�YDORU�DWULEXtGR�D�b era novamente 

��R�TXH�SRGLD�OHYDU�j�FRQFOXVmR�GH�TXH�D�GLIHUHQoD�HQWUH�D�iUHD�GDV�GXDV�ÀJXUDV�

HUD�VHPSUH�GH���XQLGDGH��$�DWLWXGH�GH�LQVDWLVIDomR�GD�SURIHVVRUD�H�D�VXJHVWmR�GDGD�

aos alunos de atribuírem outros valores a b�IH]�FRP�TXH�DWULEXtVVHP�D�b o valor 2 

�ÀJXUD�����1R�HQWDQWR��3DXOR�PRVWUD�UHFHLR�GH�TXH�D�FRQMHWXUD�QmR�SDVVDVVH�QR�QRYR�

WHVWH�DR�DÀUPDU�´$JRUD�Mi�QmR�YDL�GDUµ��$SyV�HVVH�WHVWH�RV�DOXQRV�IRUDP�FDSD]HV�GH�

JHQHUDOL]DU�GH�IRUPD�PDLV�FODUD�PRVWUDQGR�FRPSUHHQGHU�TXH�j�iUHD�GR�TXDGUDGR�

LQLFLDO�p�UHWLUDGD�D�iUHD�GR�TXDGUDGR�GH�ODGR�b�REWHQGR�VH�D�iUHD�GR�UHWkQJXOR�ÀQDO�

$V�Do}HV�GD�SURIHVVRUD�FRQVLVWLUDP�HP�apoiar os alunos em etapas essenciais 

GD� H[SORUDomR�PDWHPiWLFD� GH� XPD� VLWXDomR� LQIRUPDQGR�RV�� QRPHDGDPHQWH�� GH�

TXH�p�SUHFLVR�YDULDU�XP�SDUkPHWUR��TXDQGR�RV�RXWURV�HVWmR�À[RV��SDUD�FRPSUHHQGHU�

as implicações na situação. A ação de apoiar�IRL�IXQGDPHQWDO�SDUD�TXH�RV�DOXQRV�

DYDQoDVVHP�SDUD�DOpP�GD�VXD�UHVROXomR�LQLFLDO��DPSOLDQGR�DVVLP�R�VHX�SHQVDPHQWR�

PDWHPiWLFR��$WUDYpV�GR�QRYR�WHVWH�j�VXD�FRQMHWXUD�RV�DOXQRV�H[SORUDUDP�PDLV�D�

situação e, desse modo, compreenderam melhor a relação entre as áreas das duas 

ÀJXUDV��

Figura 5 – Concretização com b=2.

Selecionar

$QWHV� GH� GDU� SRU� WHUPLQDGD� D� H[SORUDomR� HP� JUXSR�� D� SURIHVVRUD� DSURYHLWRX�

SDUD��QXP�FXUWR�HVSDoR�GH� WHPSR��RUGHQDU�RV�JUXSRV�SRU�QtYHO�GH� MXVWLÀFDomR�GH�

%DODFKHII�� $� DWULEXLomR� GR� QtYHO� GH� MXVWLÀFDomR� WHYH� SRU� EDVH� R� WUDEDOKR� GH� FDGD�

grupo e a conclusão a que chegaram no momento imediatamente antes de dar por 
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WHUPLQDGD�D�H[SORUDomR��1R�TXDGUR���DSUHVHQWDP�VH�DV�FRQFOXV}HV�ÀQDLV�GRV�FLQFR�

JUXSRV� RUGHQDGRV� SRU� RUGHP� FUHVFHQWH� GH� QtYHO� GH� MXVWLÀFDomR��1mR� IRL� DWULEXtGR�

XP� QtYHO� GH� MXVWLÀFDomR� DR� JUXSR� $�� SHOR� IDFWR� GRV� DOXQRV� QmR� WHUHP� FKHJDGR� D�

XPD�H[SUHVVmR�DOJpEULFD�TXH�WUDGX]LVVH�D�VLWXDomR��2V�JUXSRV�%�H�&�UDFLRFLQDUDP�

GH�PRGR� LQGXWLYR��PDV� HQTXDQWR� R� JUXSR� %� QmR� JHQHUDOL]RX�� R� JUXSR� &� IH]� XPD�

DÀUPDomR�JHUDO�H�DFHLWRX�D�FRP�QtYHO�GH�MXVWLÀFDomR�GH�empirismo naïf. O grupo D 

XVRX�PHGLGDV�JHQpULFDV�FRQFUHWL]DQGR�DV�SDUD�YHULÀFDU�D�UHODomR�R�TXH�FRUUHVSRQGH�

DR�QtYHO�GH�MXVWLÀFDomR�GH�experiência crucial. O grupo E congregou um argumento 

JHQpULFR�JHRPpWULFR�H�DOJpEULFR��QtYHO�GH�MXVWLÀFDomR�GH�experiência conceptual.

$�VHOHomR�GRV�JUXSRV�SDUD�DSUHVHQWDU�DV�UHVROXo}HV�GD�WDUHID�IRL�SHQVDGD�SDUD�

seguir a ordem que consta no quadro 1, visando encadear os raciocínios de todos 

RV�JUXSRV�HQYROYHQGR�RV�QD�FRQVWUXomR�GH�XP�DUJXPHQWR�JHQpULFR��$�RUGHP�GH�

seleção seria, então, a seguinte: (a) começar por convidar o grupo A que teve mais 

GLÀFXOGDGHV�H�HVFODUHFHU�DV�VXDV�G~YLGDV�SHUPLWLD�HQYROYHU�RV�DOXQRV�FRP�PDLV�

GLÀFXOGDGHV�QD�SDUWLOKD�GH�LGHLDV���E��GHSRLV�FKDPDU�RV�JUXSRV�TXH�UDFLRFLQDUDP�

GH�PRGR�LQGXWLYR�SURYRFDQGR�RV�D�MXVWLÀFDUHP�DV�VXDV�DÀUPDo}HV�GH�PRGR�D�TXH�

IRVVHP�H[SOLFLWDGRV� RV�PpWRGRV�GH� MXVWLÀFDomR�PDWHPiWLFD�� �F�� ÀQDOL]DU� FRP�RV�

grupos que raciocinaram de modo dedutivo.

Sequenciar e conectar

$�VHTXrQFLD�GH�DSUHVHQWDo}HV�GRV�JUXSRV�HVWDYD�SUHYLDPHQWH�SHQVDGD��PDV�

essa ordem não era rígida podendo ser alterada a qualquer momento de modo a 

estabelecer as conexões necessárias entre os raciocínios dos alunos. Para iniciar 

D�GLVFXVVmR��D�SURIHVVRUD�FRQYLGRX�R�JUXSR�$�D�DSUHVHQWDU�DV�VXDV�FRQFOXV}HV��

&RPR�HVWH�JUXSR�HUD�FRQVWLWXtGR�SRU�DOXQDV�XP�SRXFR�LQVHJXUDV��SURFXURX�S{�ODV�

j�YRQWDGH�SDUD�H[SOLFDUHP�RV�VHXV�UDFLRFtQLRV��GL]HQGR�OKHV�SDUD�DSUHVHQWDUHP�GD�

IRUPD�TXH�TXLVHVVHP��$V�DOXQDV�GHVHQKDUDP�XP�TXDGUDGR�GH�ODGR�a e o retângulo 

com dimensões (a – b) (a + b) e escreveram, por baixo, a conclusão a que chegaram: 

(a – b) (a + b) = a2 – 2ab + b2���5HJLVWDUDP��DLQGD��DR�ODGR�DV�H[SUHVV}HV�GDV�iUHDV�

parciais, do retângulo que designaram por x e do retângulo que designaram por y. 

$�ÀJXUD���p�XPD�UHFRQVWLWXLomR�GR�TXH�HVWDYD�QR�TXDGUR�SUHWR��IHLWD�D�SDUWLU�GRV�

UHODWyULRV�HVFULWRV�GH�,VD�H�GH�$QWyQLD��$SyV�HVVH�UHJLVWR�QR�TXDGUR��D�SURIHVVRUD�

interagiu com as alunas.
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Quadro 1 –�1tYHO�GH�MXVWLÀFDomR�H�FRQFOXV}HV�ÀQDLV�GRV�JUXSRV

Grupo A: (a�²�b) (a���b) = a2�²��ab���b2

Grupo B:

 

Empirismo naïf

Grupo C:  

$�iUHD�p�D�PHVPD�PDV�Vy�TXH�YDPRV�WHU�GH�WLUDU�D�iUHD�GDTXHOH�
quadradinho.

Experiência crucial

Grupo D:

Experiência conceptual

Grupo E:

(a�²�b) (a���b) = a2�²�b2
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Figura 6 – ([WUDWRV�GRV�UHODWyULRV�GH�,VD�H�GH�$QWyQLD��JUXSR�$��

Prof: 4XDO� IRL� D� YRVVD� PDQHLUD� GH� SHQVDU"� «� 3HQVDUDP� FRP�

Q~PHURV��OHWUDV��GHVHQKRV��«"

Antónia: Começamos por calcular a área do primeiro quadrado.

Isa: Estivemos a calcular a área de cada um… deles. 

Prof: 'H�FDGD�XP�TXr"�

Isa: …da divisão do quadrado. E vimos que a área deste era igual a esta. 

Professora:�4XDO"

Isa: A área desta era igual a esta (aponta para os retângulos que 

estão ao lado e acima do retângulo designado por x� QD� ÀJXUD� ��

desenhada no quadro).

Prof:�e"

Paulo: 3RVVR�LQWHUIHULU"

Prof: Podes.

Paulo:� 1yV� WDPEpP� WtQKDPRV� SHQVDGR� QHVVD� LGHLD�� Vy� TXH� HVWD�

PHGLGD�>DSRQWD�SDUD�D�EDVH�GR�UHWkQJXOR��@�p�PDLRU�GR�TXH�HVWD�

[aponta para a altura do retângulo 2].

Isa: 7DPEpP�QyV��$Wp�Dt�Mi�FKHJiPRV�

(troca de ideias pouco claras entre as alunas e o Paulo).

Prof:�$ÀQDO�VmR�LJXDLV�RX�QmR"

Antónia:�6mR�LJXDLV�VH�MXQWDU�HVWH�TXDGUDGR�>GH�ODGR�E@�D�HVWD�>iUHD�

retângulo y].

$V� LQWHUYHQo}HV� GD� SURIHVVRUD� IRUDP� Do}HV� GH� incitar as alunas a exporem e 

H[SOLFDUHP� RV� VHXV� UDFLRFtQLRV� j� WXUPD�� 3RU� H[HPSOR�� D� TXHVWmR� FRORFDGD� SHOD�
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SURIHVVRUD� QD� VHJXQGD� IDOD� LQFLWRX� DV� DOXQDV� D� GHVLJQDU� RV� REMHWRV� D� TXH� VH�

UHIHULDP�SDUD� WRUQDU� R� GLVFXUVR�PDLV� FODUR�� 3DXOR�� DOXQR� GR� JUXSR�&�� SHGLX� SDUD�

LQWHUYLU�H�D�SURIHVVRUD�GHL[RX��XPD�YH]�TXH�R�FRQIURQWR�GH�LGHLDV�p�XPD�FRPSRQHQWH�

importante da discussão para promover o desenvolvimento do raciocínio dos alunos. 

1R� HQWDQWR�� R� GLiORJR� TXH� VH� HVWDEHOHFHX� QmR� IRL� FODUR� H� D� SURIHVVRUD� SURYRFRX�

DV� DOXQDV� D� FODULÀFDUHP� D� VXD� DÀUPDomR�� (VVD� SURYRFDomR� OHYRX�DV� D� H[SOLFLWDU�

TXDLV�RV�UHWkQJXORV�TXH�WLQKDP�iUHDV�LJXDLV�H��DR�ID]r�OR��ÀFRX�PDLV�FODUR�TXH�RV�

dois retângulos, desenhados ao lado e acima do retângulo x, tinham dimensões 

GLIHUHQWHV�

$LQGD�GXUDQWH�D�GLVFXVVmR�GRV�UDFLRFtQLRV�GHVWH�JUXSR�D�SURIHVVRUD�QHFHVVLWDYD�

GH�FRPSUHHQGHU�FRPR�p�TXH�DV�DOXQDV�FKHJDUDP�j�FRQFOXVmR�(a – b) (a + b) = a2 

– 2ab + b2��3HGLX�OKHV�SDUD�H[SOLFDUHP�FRPR�REWLYHUDP�HVVD�H[SUHVVmR�TXH�HVWDYD�

HVFULWD�QR�TXDGUR�SRU�EDL[R�GR�GHVHQKR�QD�ÀJXUD���

Prof:�(�HVVHV�FiOFXORV�TXH�Dt�HVWmR"�,PSRUWDP�VH�GH�QRV�H[SOLFDU�R�

TXH�Dt�HVWi"

Isa:�(VWH�p�D�iUHD�GR�TXDGUDGR�TXH�p�a × a��(VWH�p�a – b�TXH�p��R�

a��QyV�Vy�TXHUHPRV�HVWD�SDUWH��6H�GDTXL�>DWp@�DTXL�PHGH�a e daqui 

>DWp@�DTXL�PHGH�b�p�a – b e a + b�TXH�p�HVWH�a mais este b, daqui 

>DWp@�DTXL�TXH�p�a + b.

A explicação dada mostrou que a expressão (a – b) (a + b)�VLJQLÀFDYD�SDUD�HODV�D�

iUHD�GR�UHWkQJXOR�VRPEUHDGR�GD�ÀJXUD����1R�HQWDQWR��D�H[SOLFDomR�QmR�MXVWLÀFDYD�D�

SUHVHQoD�GR�PRQyPLR�–2ab��VHP�VLJQLÀFDGR�QDTXHOD�VLWXDomR��SHOR�TXH�D�SURIHVVRUD�

OKHV�SHUJXQWRX�FRPR�FKHJDUDP�jTXHOH�PRQyPLR�

Prof: Então de onde vem o –2ab"�&RPR�FKHJDUDP�D�HVVD�H[SUHVVmR"�

)RL�SHOR�GHVHQKR�RX�SHOR�GHVHQYROYLPHQWR�GHVVD�H[SUHVVmR"

Isa: Pelo desenvolvimento.

(VWDYD� HQWmR� HVFODUHFLGR� TXH� R� PRQyPLR� –2ab tinha sido obtido pelo 

GHVHQYROYLPHQWR�DOJpEULFR�GR�SURGXWR�GR�FRPSULPHQWR�SHOD�ODUJXUD�VHP�DWHQGHU�

DR� VHX� VLJQLÀFDGR� JHRPpWULFR� GH� iUHDV� GH� SDUWHV� GD� ÀJXUD�� $� SURIHVVRUD� IH]��

HQWmR�� FRP� WRGD�D� WXUPD�R�GHVHQYROYLPHQWR�DOJpEULFR�GD�H[SUHVVmR�GD�iUHD�GR�

retângulo corrigindo, assim, o erro cometido: (a – b) (a + b) = a2 – b2��1DTXHOH�

PRPHQWR� VHQWLX�VH� WHQWDGD� D� FRQWLQXDU� D� H[SORUDU� R� WUDEDOKR� GDV� DOXQDV�� SRLV�
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bastava interpretar geometricamente aquela expressão para se estabelecer uma 

UHODomR��2SWRX��SRUpP��SRU�FKDPDU�R�JUXSR�%��UHVSHLWDQGR�DVVLP�D�RUGHP�SUHYLVWD�

SRU�FRQVLGHUDU�PDLV�YDQWDMRVD�D�FRQVWUXomR�GH�XP�DUJXPHQWR�JHQpULFR�HQYROYHQGR�

todos os grupos.

$�WUDQVLomR�SDUD�D�FRPXQLFDomR�VHJXLQWH�IRL�IHLWD�TXHVWLRQDQGR�DV�DOXQDV�VREUH�

RV� REMHWLYRV� GD� WDUHID� SDUD� WRUQDU� FODUR� TXH� R� REMHWLYR� GH� UHODFLRQDU� D� iUHD� GDV�

GXDV�ÀJXUDV�DLQGD�QmR�WLQKD�VLGR�DOFDQoDGR��$V�Do}HV�GD�SURIHVVRUD�DWUDYpV�GHVWH�

questionamento serviram para apoiar�RV�DOXQRV�ID]HQGR�RV�DVVXPLU�SXEOLFDPHQWH�

TXH�DLQGD�QmR�WLQKDP�UHVSRQGLGR�j�TXHVWmR�FRORFDGD�

Prof:�3URQWR��(�ÀFDUDP�Dt"

Isa:�6LP�

Prof: (�R�TXH�SHGLD�D�LQYHVWLJDomR"�3DUD�UHODFLRQDU�R�TXr"�

Isa: As áreas.

Prof:�(QWUH�R�TXr"

Isa: Do quadrado com este.

Prof:�&KHJDUDP�Oi"

Isa:�1mR��$LQGD�HVWiYDPRV�D�SHQVDU�

(VWH�HSLVyGLR�SHUPLWLX�D�WUDQVLomR�HVSRQWkQHD�SDUD�D�FRPXQLFDomR�GR�JUXSR�&��

SRLV�'DQLHOD��HOHPHQWR�GR�JUXSR�%��SHGLX�SDUD�LU�DR�TXDGUR��́ 3RGHPRV�LU�QyV�H[SOLFDU"µ�

$V�DOXQDV�IRUDP�DR�TXDGUR�H�GHVHQKDUDP�RV�HVTXHPDV�GD�ÀJXUD���HP�VLOrQFLR�H�D�

SURIHVVRUD�SHGLX�OKHV�SDUD�H[SOLFDUHP��´,GH�H[SOLFDQGR��$�TXH�FKHJDUDP"µ

Figura 7 – ([WUDWR�GR�UHODWyULR�GH�)UDQFLVFD��JUXSR�%��
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Estas alunas iniciaram então a sua intervenção explicitando a semelhança dos 

VHXV�UDFLRFtQLRV�FRP�RV�DSUHVHQWDGRV�SHOR�JUXSR�DQWHULRU�QR�TXH�GL]LD�UHVSHLWR�jV�

WHQWDWLYDV�PDO�VXFHGLGDV�GH�WUDEDOKDU�FRP�PHGLGDV�JHQpULFDV�

Daniela: 1yV�Vy�WtQKDPRV�FKHJDGR�PDLV�RX�PHQRV�DTXHOD�FRQFOXVmR�

Vy� TXH� QmR� FRQVHJXLPRV� ID]HU�PDLV� QDGD�� (QWmR� HVWDEHOHFHPRV�

Q~PHURV�SDUD�DV�OHWUDV��3RU�H[HPSOR�a = 4 e b = 2��$�iUHD�GDTXHOH�p�

����&RQFOXtPRV�TXH�GLPLQXLX���

Paulo:�(�Vy�SXVHVWH�HVVHV�UHVXOWDGRV"

Daniela:�6H�À]pVVHPRV�RXWURV�Q~PHURV�SURYDYHOPHQWH«

Paulo e Miguel:�3URYDYHOPHQWH�"�'HYLDV�WHU�IHLWR�

Manuel:�1yV�À]HPRV�

Daniela: Conclusão a medida diminuiu.

$SyV�D�GLVFXVVmR�DV�DOXQDV�FRQFOXLUDP�TXH�´D�PHGLGD�GLPLQXLXµ��$�SURIHVVRUD�

RSWRX�SRU�QmR�FKDPDU�R�JUXSR�&�DR�TXDGUR��XPD�YH]�TXH�R�VHX�UDFLRFtQLR�WDPEpP�IRL�

LQGXWLYR�H�3DXOR�H�0LJXHO��DOXQRV�GHVVH�JUXSR��Mi�WLQKDP�FRQWULEXtGR�SDUD�D�GLVFXVVmR��

LQIRUPDQGR�GD�LPSRUWkQFLD�GH�YHULÀFDU�D�FRQMHWXUD�SDUD�PDLV�FDVRV�

2V� SUy[LPRV� JUXSRV� D� DSUHVHQWDU� RV� VHXV� UDFLRFtQLRV�� JUXSRV� '� H� (�� WLQKDP�

WUDEDOKDGR� FRP� DV� PHGLGDV� JHQpULFDV� SHOR� TXH� D� SURIHVVRUD� DFKRX� QHFHVViULR�

SURPRYHU�D�WUDQVLomR�GR�UDFLRFtQLR�LQGXWLYR�SDUD�R�GHGXWLYR�ID]HQGR�D�FRQH[mR�HQWUH�

os raciocínios apresentados e os que se seguiriam. Assim, antes de chamar outro 

JUXSR�LQLFLRX�XP�TXHVWLRQDPHQWR�FRP�HQIRTXH�QD�SDVVDJHP�GRV�FDVRV�FRQFUHWRV�

SDUD�R�H[HPSOR�JHQpULFR�FRPR�IRUPD�GH�SURPRYHU�D�JHQHUDOL]DomR�

Prof: 4XDQWR�GLPLQXLX��JHQHULFDPHQWH"

Daniela: 4. 

Prof: 1HVVH�FDVR���²�DSRQWDQGR�SDUD�R�FDVR�UHJLVWDGR�QR�TXDGUR�

Paulo:�'HSHQGH��SRGH�GLPLQXLU���RX���RX���

Prof:�6H�TXLVHUPRV�IDODU�JHQHULFDPHQWH�TXDQWR�GLPLQXLX"

Isabel:�0HWDGH�

Paulo: b.

Miguel:�1mR��QmR�VDEHV�

Prof: 'DTXHOH�SDUD�DTXHOH�%HDWUL]�TXDQWR�GLPLQXL"��DSRQWDQGR�SDUD�

o caso geral representado no quadro).
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Beatriz: b2.

Prof:�1HVVH�GLPLQXLX����HVVH�p�XP�FDVR�FRQFUHWR��0DV�QR�H[HPSOR�

JHQpULFR�TXDQGR�WHPRV�XP�TXDGUDGR�H�DXPHQWDPRV�R�FRPSULPHQWR�

b [unidades] e diminuímos a largura b [unidades] quanto diminui a 

iUHD"

Beatriz: b2.

Prof:�(�RQGH�HVWi"

Beatriz:�e�R�TXDGUDGR�TXH�HVWi�SRU�FLPD«�3RVVR�LU�Oi"��IRL�H�DSRQWRX�

para o quadrado de lado b).

(P� WRGR� R� TXHVWLRQDPHQWR� SUHVHQWH� QHVWH� HSLVyGLR� D� DomR� GD� SURIHVVRUD� p� GH�

ampliar�R�SHQVDPHQWR�GRV�DOXQRV�GR�FRQFUHWR�SDUD�R�JHUDO��$�VXD�UHIRUPXODomR�GD�

TXHVWmR�GH�IRUPD�PDLV�FRPSOHWD��QD�SHQ~OWLPD�IDOD�GR�HSLVyGLR�DQWHULRU��SUHWHQGHX�

UHDOoDU�RV�DVSHWRV�JHQpULFRV�GD�VLWXDomR��2�LQFHQWLYR�j�LGHQWLÀFDomR�GD�UHSUHVHQWDomR�

JHRPpWULFD�GD�H[SUHVVmR�DOJpEULFD�b2 tinha em vista levar os alunos a compreenderem 

R�VHX�VLJQLÀFDGR��1R�HQWDQWR�� LVVR�QmR�JDUDQWLD�TXH�RV�GLIHUHQWHV�JUXSRV� WLYHVVHP�

FRPSUHHQGLGR�D�UHODomR�SHOR�TXH�D�SURIHVVRUD�DSURYHLWRX�SDUD�GDU�YR]�DR�JUXSR�'��

´8P�JUXSR�TXH�TXHLUD�PRVWUDU�JHQHULFDPHQWH�TXDQWR�p�TXH�D�iUHD�GLPLQXL��«�/LOLDQD"µ�

(QWUHWDQWR�HVFODUHFHX�� IDODQGR�SDUD�D�'DQLHOD��GR�JUXSR�%��TXH�DSUHVHQWDUD�DQWHV��

´9RFrV�Vy�À]HUDP�XP�FDVR��8P�FDVR�����QmR�FKHJD�SDUD�SURYDU�µ�(VWD�DomR�YLVRX�DSRLDU�

RV�DOXQRV�IRUQHFHQGR�OKHV�LQIRUPDo}HV�VREUH�RV�SURFHVVRV�GH�UDFLRFtQLR��&RQWLQXRX�

D�GDU�VXSRUWH�LQIRUPDWLYR�DRV�DOXQRV��FRPR�VH�SRGH�YHU�QDV�IDODV�TXH�VH�VHJXLUDP��

salientando a importância de usar letras como representação de valores arbitrários.

Prof: &RPR�p�TXH�IDODPRV�GH�WRGRV"�2�TXH�WHQKR�GH�XVDU�SDUD�IDODU�

GH�WRGRV�RV�FDVRV"

Vários: Letras.

Prof: Porque as letras podem tomar qualquer valor.

2�JUXSR�'��UHSUHVHQWDGR�SHODV�DOXQDV�/LOLDQD�H�6RÀD��PRVWURX�D�iUHD�TXH�IDOWDYD�

DR�UHWkQJXOR�SDUD�IRUPDU�R�TXDGUDGR� LQLFLDO� URGDQGR�R�UHWkQJXOR�DFUHVFHQWDGR�DR�

quadrado inicial de dimensões a – b e b�SDUD�D�]RQD�UHWLUDGD�GR�TXDGUDGR��ÀJXUD�����

/LOLDQD��QD�VXD�H[SOLFDomR��IDORX�GH�PHGLGDV�GHVLJQDQGR�DV�SRU�OHWUDV�FRPR�VH�IRVVHP�

Q~PHURV�FRQFUHWRV�R�TXH�SURYRFRX�FRQIXVmR�DR�JUXSR�&�H�JHURX�XPD�GLVFXVVmR�HP�

WRUQR�GDV�LQIHUrQFLDV�IHLWDV�FRP�OHWUDV�
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Liliana:�1yV�FDOFXOiPRV�HVWD�iUHD�TXH�GDYD�a ao quadrado e depois 

SDUD�YHUPRV�D�GLIHUHQoD�À]HPRV�SRU�OHWUDV��FRORFiPRV�HVWD�SDUWH�DOL�

em cima e sobrava b�>UHIHUH�VH�D�TXDGUDGR�ODGR�b].

Miguel:� &RPR� VDELDV� TXH� VREUDYD� DTXHOH� TXDGUDGR"�1mR� WLQKDV�

medidas!

Liliana: Porque sabemos que aqui tem a – b.

6RÀD�� 3RUTXH� QyV� EDVLFDPHQWH� SDVViPRV� HVWH� SDUD� DTXL� �IH]� R�

PHVPR�HVTXHPD���7LUiPRV�HVWD�SDUWH�H�SDVViPRV�SDUD�DTXL�H�DR�

GHVHQKDU�Yr�VH�TXH�VREUD�HVWH�TXDGUDGR�

Manuel:�1mR�SHUFHER�

Prof:� e� TXH� HOHV� Vy� FRQVHJXLUDP� YHU� FRP� FDVRV� FRQFUHWRV� SDUD�

YHUHP�D�GLIHUHQoD�

Maria:�6HULD�PHOKRU«��DSRQWDQGR�SDUD�R�TXDGUR�VXJHULQGR�LU�Oi��

Prof: Ide lá [ao quadro].

Maria: 1yV�À]HPRV�HVTXHPDV�GHVWHV��

Prof:�2�YRVVR�HVTXHPD�WHP�PDLV�IDVHV«7X�>/LOLDQD@�HVWiV�D�H[SOLFDU�

bem mas eles não estão a perceber…

4XDQGR�0DQXHO�� GR� JUXSR� &�� DÀUPRX� QmR� FRPSUHHQGHU�� D� SURIHVVRUD� LQWHUYHLR�

WHQWDQGR� H[SOLFDU� D� G~YLGD� GH�0DQXHO� H�0DULD� �GR� JUXSR� (��PRVWURX� YRQWDGH� GH�

DMXGDU��$�SURIHVVRUD�GHL[RX�0DULD�LU�DR�TXDGUR�PDV�WHYH�R�FXLGDGR�GH�GL]HU�D�/LOLDQD�

SRU�TXH�LQWHUURPSHUD�D�FRPXQLFDomR�GR�VHX�JUXSR��3DVVRX�VH�DVVLP�SDUD�R�JUXSR�

E que, contrariamente ao grupo D, havia partido do retângulo para mostrar o que 

IDOWDYD�QR�TXDGUDGR�GH�PRGR�D�TXH�DV�iUHDV�IRVVHP�LJXDLV��ÀJXUD����

Maria:�(VWH�UHWkQJXOR�DTXL��p�R�PHVPR�TXH�HVWH��-i�WRGD�D�JHQWH�

SHUFHEHX�SRUTXH�p�TXH�VREUD�HVWD�SDUWH��QmR�Mi"

Paulo: 6LP��SRUTXH�p�R�b.

Manuel:�&RPR�p�TXH�VDEHV�TXH�p�R�b"

Prof:�$FKR�TXH�R�0DQXHO�QmR�HVWi�D�SHUFHEHU�SRUTXH�p�TXH�GL]HV�

TXH�RV�UHWkQJXORV�VmR�LJXDLV��2�TXH�p�TXH�YRV�FRQYHQFHX�TXH�VmR�

LJXDLV"

Isa: As medidas. 

Rita:�/r�R�HQXQFLDGR��(QWmR�FUHVFHX�b decresceu b e por isso o que 

WHP�SDUD�R�ODGR�p�R�PHVPR�
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Maria:�,VWR�p�a��LVWR�p�b�H�LVWR�DTXL�p�R�TXr"�«�a – b��6H�DTXL�p��a – b 

DTXL�p"�4XDQWR�p"«�b��6H�SXVHUPRV�LVWR�DTXL��JLUDQGR��TXDQWR�p�TXH�

YDL�RFXSDU"�«��a – b��(�LVWR�p�TXDQWR"�e�b. Pronto.

2�TXH�YRFrV�À]HUDP�FRP�Q~PHURV�QyV�À]HPRV�FRP�OHWUDV��&RQFOXVmR�

R�TXH�SRGHPRV�GL]HU"�&RQFOXVmR�ÀQDO��$�iUHD�GR�UHWkQJXOR�p�LJXDO�

a a2-b2.

Figura 8 – Esquema do grupo de Liliana

$�SURIHVVRUD�FRPSUHHQGHX�TXH�0DQXHO�QmR�HVWDYD�D�UHODFLRQDU�DV�PHGLGDV�GR�

UHWkQJXOR� URGDGR� FRP� DV� PHGLGDV� GD� ÀJXUD�� 3UHRFXSDGD� HP� TXH� RV� UDFLRFtQLRV�

GHGXWLYRV�IRVVHP�FRPSUHHQGLGRV�SRU�WRGRV��TXHVWLRQRX�DV�DOXQDV��´2�TXH�p�TXH�YRV�

FRQYHQFHX�TXH�VmR�LJXDLV"µ��'HVVH�PRGR��RULHQWRX�DV�SDUD�IRFDUHP�D�VXD�H[SOLFDomR�

QDV�GLPHQV}HV�GR�UHWkQJXOR��OHYDQGR�DV�D�MXVWLÀFDUHP�D�DÀUPDomR��´2V�UHWkQJXORV�

VmR�LJXDLV�µ�

0DULD� H[SOLFRX� D� WUDQVIRUPDomR� GR� UHWkQJXOR� QR� TXDGUDGR� PRVWUDQGR� TXH�

FRPSRQGR�R�TXDGUDGR�FRP�D�SDUWH�DFUHVFHQWDGD�GD�iUHD�GR�UHWkQJXOR�IDOWDYD�D�iUHD�

correspondente ao quadrado de lado b. A partir do diálogo que ocorreu no grupo C, 

HQTXDQWR�0DULD�H[SOLFRX��WRUQRX�VH�FODUR�TXH�0DQXHO�WLQKD�GLÀFXOGDGHV�HP�DFHLWDU�D�

OHWUD�FRPR�XPD�UHSUHVHQWDomR�GH�XP�Q~PHUR�TXDOTXHU��LVWR�p��XPD�YDULiYHO�

Manuel: &RPR�p�TXH�HOD�VDEH�TXH�p�DTXLOR�H�QmR�PDLV�XP�ERFDGLQKR"

Paulo: Foi por olho.

Manuel: Podia ser mais aqui.

Miguel: (OD�QmR�VDEH�DV�PHGLGDV��&RPR�p�TXH�HOD«

Paulo: (OD�VDEH�TXH�GDTXL�>DWp@�DTXL�p�a – b…
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4XDQGR�0DULD�WHUPLQRX��0DQXHO�SHGLX�OKH�XPD�H[SOLFDomR�SDUWLFXODU��$�SURIHVVRUD�

DSRLRX�HVWD�LQLFLDWLYD�GH�0DQXHO�QD�HVSHUDQoD�GH�TXH�KRXYHVVH�XP�GHVHQYROYLPHQWR�

GR� VHX� UDFLRFtQLR�� SRLV� DV� GLÀFXOGDGHV� HP� WUDEDOKDU� FRP� PHGLGDV� JHQpULFDV�

FRQVWLWXHP�XP�REVWiFXOR�j�UHDOL]DomR�GH�UDFLRFtQLRV�GHGXWLYRV�

Maria: 6DEHV�TXH�LVWR�p�a�H�VDEHV�TXH�LVWR�p�b��6H�GHVORFDUHV�LVWR�

SDUD�DTXL��QmR�p"�,VWR�YDL�VHU�b.

Manuel:�&RPR�p�TXH�VDEHV�TXH�p�Dt"

Maria: (VWRX�D�ID]HU�VXSRVWDPHQWH��VH�PHGLVVHV��PHGLDV�DTXL�H�HUD�

b��2N"�(QWmR�DTXL�HP�FLPD�YDL�VHU�b�WDPEpP��(�LVWR�DTXL�YDL�VHU�R�

TXr"

Manuel: a – b.

Maria:�4XH�p�D�PHGLGD�GHVWD��SRU�LVVR�p�TXH�p�DOL�

Manuel: $K�2.�

Maria:�4XHUHV�TXH�H[SOLTXH�RXWUD�YH]"�1yV�QmR�PHGLPRV�

Manuel:� 3RLV�� QmR� WLQKDV� PHGLGDV�� 7LSR�� FRQVHJXLPRV� SHUFHEHU�

PDLV�RX�PHQRV��&KHJDYDV�DTXL�FRP�D�UpJXD�H�PHGLDV�b�PHGLDV�DWp�

ali b então ali era a – b.

1D�VXD�H[SOLFDomR�D�0DQXHO��0DULD�IH]�D�DGDSWDomR�GR�VHX�GLVFXUVR��IDODQGR�GH�

medições concretas, em que obtinha o b, para ajudar o colega a compreender que 

HVVD�PHGLomR�SRGLD�VHU�XP�Q~PHUR�TXDOTXHU��H�GHSRLV�PRVWURX�OKH�FRPR�HVWDEHOHFHU�

UHODo}HV�HQWUH�DV�GLIHUHQWHV�PHGLGDV��$�GLVFXVVmR�FXOPLQRX�FRP�D�DSUHVHQWDomR�

GR� UDFLRFtQLR� GHGXWLYR� GR� JUXSR� (� FRPSOHWDQGR�VH�� DVVLP�� D� FRQVWUXomR� GH� XP�

DUJXPHQWR�JHQpULFR�

$�VHTXHQFLDomR�GDV�LQWHUYHQo}HV�HP�WRGD�D�GLVFXVVmR�EDVHRX�VH�QD�RUGHP�SUp�

HVWDEHOHFLGD��PDV�FRP�D�SUHRFXSDomR�GH�ID]HU�XP�HQFDGHDPHQWR�GRV�UDFLRFtQLRV�GRV�

JUXSRV�FRP�JUDX�GH�JHQHUDOL]DomR�FUHVFHQWH�DWp�FRQVWUXLU�XP�DUJXPHQWR�JHQpULFR��

(VVD�FRQVWUXomR�JUDGXDO�IRL� IHLWD�SHOD�SDUWLOKD�H�FRPSUHHQVmR�GRV�UDFLRFtQLRV�GRV�

JUXSRV�R�TXH�SHUPLWLX�TXH�DV�WUDQVLo}HV�HQWUH�DV�GLIHUHQWHV�LQWHUYHQo}HV�RFRUUHVVH�

GH�IRUPD�QDWXUDO��

'XUDQWH� D� GLVFXVVmR� D� SURIHVVRUD� LQFLWRX� RV� DOXQRV� D� DSUHVHQWDUHP� RV� VHXV�

UDFLRFtQLRV�� R� TXH� IRL� LPSRUWDQWH� SDUD� D� FRPSUHHQVmR� GH� WRGRV� H�� WDPEpP�� SDUD�

HOD�SUySULD�GHFLGLU� QR�PRPHQWR�D� VXD�DomR�� FRPR�VH�HYLGHQFLD�QRV�HSLVyGLRV�GD�

apresentação do grupo A. O apoio dado aos grupos e as tentativas de ampliação 
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GR� SHQVDPHQWR� GRV� DOXQRV� GHSHQGHX� GHVVD�PHVPD� FRPSUHHQVmR�� $� SURIHVVRUD�

WHQWRX�PDQWHU�RV�DOXQRV�PRWLYDGRV�DWUDYpV�GD�RSRUWXQLGDGH�GH�SDUWLOKDUHP�RV�VHXV�

UDFLRFtQLRV�H�GH�UHÁHWLUHP�VREUH�HOHV�R�TXH�OKH�SHUPLWLX�SURPRYHU�QtYHLV�GH�MXVWLÀFDomR�

PDLV�DYDQoDGRV��3RGH�VH�FRQFOXLU�TXH�QDV�SUiWLFDV�GH�VHTXHQFLDU�H�FRQHFWDU��SDUD�

DOpP�GH�Do}HV�GH�apoiar e incitar, houve ações de ampliar o pensamento matemático 

dos alunos. 

Conclusão

$�RSRUWXQLGDGH�FULDGD�SHOD�SURIHVVRUD�IRL�UHOHYDQWH�SDUD�D�FRQVWUXomR�FROHWLYD�

GH�XP�DUJXPHQWR�JHQpULFR�FRQVHJXLGR�DWUDYpV�GH�XPD�SDUWLOKD�GH�UDFLRFtQLRV�HP�

que os alunos se mostraram preocupados com a compreensão matemática dos 

FROHJDV��2�IDFWR�GH�RV�DOXQRV�H[SORUDUHP�D�WDUHID�HP�JUXSR�SURPRYHX�XP�PDLRU�

envolvimento na discussão, motivados pela apresentação do que haviam pensado 

nos respetivos grupos. 

$� DomR� GD� SURIHVVRUD� IRL� IXQGDPHQWDO� HP� WRGR� R� GHVHQYROYLPHQWR� GD� DXOD� H�

WHYH�QD�EDVH�XP� WUDEDOKR�SUpYLR�GH�SODQLÀFDomR��1HVVD�SODQLÀFDomR�D�SURIHVVRUD�

SUHSDURX�D�WDUHID�D�DSOLFDU�GH�DFRUGR�FRP�RV�REMHWLYRV�GHÀQLGRV�H�WHQGR�HP�FRQWD�

as caraterísticas da turma. As normas de sala de aula vinham a ser estabelecidas 

desde o início do ano letivo, condição importante para que os alunos trabalhassem 

HIHWLYDPHQWH� HP� JUXSR� RXYLQGR� RV� RXWURV� H� DFHLWDQGR� DV� VXDV� RSLQL}HV� �0DVRQ��

������� $� SURIHVVRUD� UHYHORX�VH� PDLV� FXLGDGRVD� HP� DQWHFLSDU� RV� SURFHVVRV� GH�

UDFLRFtQLR�GR�TXH�DV�SUySULDV� UHVROXo}HV�GRV�DOXQRV��(VWH�DVSHWR� IRL�XOWUDSDVVDGR�

GHYLGR�j�SUHRFXSDomR�HP�FRPSUHHQGHU�DV�UHVROXo}HV�WUDEDOKDGDV�DR�ORQJR�GD�DXOD�H�

LQWHJUDU�HVVH�FRQKHFLPHQWR�QD�VXD�DomR�LPHGLDWD��$�SURIHVVRUD�VDELD�VHU�LPSRUWDQWH�

REVHUYDU� RV�DOXQRV�H�RXYLU� DV� VXDV�H[SOLFDo}HV�H� MXVWLÀFDo}HV�SDUD� FRPSUHHQGHU�

FRPR�HVWDYDP�D�UDFLRFLQDU��(VWDYD�WDPEpP�FRQVFLHQWH�GD�LPSRUWkQFLD�GH�RULHQWDU�

RV�DOXQRV�GH�PRGR�D�XOWUDSDVVDUHP�RV�REVWiFXORV�HQFRQWUDGRV��0DVRQ�HW�DO����������

Durante a prática de monitorizar��IDVH�GH�H[SORUDomR�GD�WDUHID�HP�JUXSR��DV�Do}HV�GH�

incitar e apoiar�GD�SURIHVVRUD�IRUDP�IXQGDPHQWDLV�SDUD�ID]HU�RV�DOXQRV�DYDQoDU�QR�VHX�

WUDEDOKR��1R�FDVR�GD�H[SORUDomR�LQGXWLYD�RV�DOXQRV�UHYHODUDP�GLÀFXOGDGHV�HP�WHVWDU�

as conjeturas, tirar conclusões sobre os resultados do teste, rever os resultados, rever 

DV�FRQMHWXUDV�H�UHIRUPXOi�ODV�TXDQGR�QHFHVViULR��(VWH�SURFHVVR�p�FRPSOH[R�H��FRPR�

UHIHUHP�0DVRQ�HW� DO�� �������� p� D� UHYLVmR�DFRPSDQKDGD�GH� UHÁH[mR�TXH�SRVVLELOLWD�
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JHQHUDOL]DU�H�DR�PHVPR�WHPSR�FRPSUHHQGHU��$�DomR�GD�SURIHVVRUD�FRQVLVWLX�HP�incitar 

e, sobretudo, em apoiar� RV� DOXQRV� QDV� GLIHUHQWHV� IDVHV� GR� SURFHVVR� GH� FRQMHWXUD�

FRQVHJXLQGR�TXH�HOHV�SURVVHJXLVVHP�D�H[SORUDomR��3RGH�VH��HQWmR��DÀUPDU�TXH�HVWDV�

Do}HV� DMXGDUDP�RV� DOXQRV� D� FRPSUHHQGHU�PHOKRU� R� SUySULR� SURFHVVR� GH� FRQMHWXUD�

H� D� HVWUXWXUD�PDWHPiWLFD� GD� VLWXDomR�� 7DPEpP� D� RSRUWXQLGDGH�� TXH� D� SURIHVVRUD�

aproveitou, para promover o raciocínio dedutivo permitiu ampliar o pensamento dos 

DOXQRV��3RGH�VH�FRQFOXLU��HQWmR��TXH��QD�IDVH�GH�PRQLWRUL]DomR��DV�Do}HV�GD�SURIHVVRUD�

IRUDP�GH�DSRLDU�H�GH� incitar�H�TXH�DPEDV�VH� UHYHODUDP� IXQGDPHQWDLV�SDUD�TXH�RV�

alunos ampliassem o seu pensamento matemático.

1D�GLVFXVVmR�FROHWLYD��D�SURIHVVRUD�TXHULD�GHVHQYROYHU��FRP�WRGRV�RV�DOXQRV��XPD�

H[SORUDomR�HP�TXH�D�MXVWLÀFDomR�HPHUJLVVH��LVVR�p��HP�TXH�D�HVWUXWXUD�PDWHPiWLFD�

IRVVH� EHP� FRPSUHHQGLGD�� SDUD� IDFLOLWDU� D� FRQVWUXomR� GH� XP� DUJXPHQWR� JHQpULFR�

�0DULRWWL���������3DUD�DOpP�GLVVR��QHFHVVLWDYD�GH�ID]HU�XP�HQFDGHDPHQWR�GR�UDFLRFtQLR�

GRV�DOXQRV�HVWDEHOHFHQGR�FRQH[}HV�HQWUH�HOHV��2�FRQKHFLPHQWR�WHyULFR�GRV�QtYHLV�

GH�MXVWLÀFDomR�GH�%DODFKHII��������WRUQRX�SRVVtYHO�JUDGXDU�RV�QtYHLV�GH�MXVWLÀFDomR��

R�TXH�IRL�FUXFLDO�SDUD�HQFDGHDU�RV�UDFLRFtQLRV�GRV�DOXQRV��$V�Do}HV�GD�SURIHVVRUD�GH�

incitar e apoiar�IRUDP�LPSRUWDQWHV�SDUD�SURPRYHU�D�FRPSUHHQVmR�H�D�SDUWLOKD�GRV�

UDFLRFtQLRV�GRV�GLIHUHQWHV�JUXSRV�DVVLP�FRPR�SDUD�LQFHQWLYDU�D�TXH�FRQWLQXDVVHP�

D�SDUWLFLSDU�H�D�GHVHQYROYHU�RV�VHXV�UDFLRFtQLRV�SDUD�DOpP�GR�TXH�WLQKDP�IHLWR�QR�

JUXSR��$V�Do}HV�GH�DPSOLDU�IRUDP�LGHQWLÀFDGDV��DSHQDV��QDV�SUiWLFDV�GH�VHTXHQFLDU�

FRQHFWDU��SRLV�IRL�QHVVD�IDVH�TXH�D�SURIHVVRUD�XVRX�WRGR�R�FRQKHFLPHQWR�DGTXLULGR�

DWp�DOL� VREUH�RV� UDFLRFtQLRV�GRV�DOXQRV��SDUD�HQFDGHDU�DV� LGHLDV�PDWHPiWLFDV�DWp�

SURGX]LU�XP�DUJXPHQWR�JHQpULFR�

$R� ORQJR� GH� WRGD� D� DXOD� H[SORUDWyULD� LGHQWLÀFDUDP�VH�� HQWmR�� Do}HV� GH� incitar, 

apoiar e ampliar�YHULÀFDQGR�VH�TXH�WRGDV�FRQWULEXtUDP�SDUD��QD�IDVH�GH�GLVFXVVmR�

FROHWLYD��VH�FKHJDU�D�XP�DUJXPHQWR�JHQpULFR��$V�Do}HV�GH�incitar e apoiar permitiram 

compreender e ajudaram os alunos a continuar o seu trabalho, condição essencial 

para se manterem motivados e terem ideias para discutir com os outros. As ações 

de ampliar o pensamento matemático dos alunos surgiram pela necessidade de 

promover o raciocínio dedutivo.

7RGRV� RV� HSLVyGLRV� DSUHVHQWDGRV� QHVWH� FDStWXOR� SRGHP� VHU� FRQVLGHUDGRV� de 

ampliação��&HQJL]�HW�DO���������SRU�HQYROYHUHP�UDFLRFtQLR�H�UHÁH[mR�H�XOWUDSDVVDUHP�

RV�PpWRGRV�GH�UHVROXomR�LQLFLDLV��1R�HQWDQWR��Vy�IRL�SRVVtYHO�ampliar o pensamento 

matemático por terem sido desenvolvidas muitas ações de incitar a explicitação dos 
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raciocínios e de apoiar�RV�UDFLRFtQLRV�GXUDQWH�WRGD�D�DXOD��3RGH�VH�FRQFOXLU�TXH�DV�WUrV�

Do}HV�UHIHULGDV�SRU�&HQJL]�HW�DO���������VmR�HVVHQFLDLV�SDUD�DPSOLDU�R�SHQVDPHQWR�

matemático dos alunos. 

A preocupação com o desenvolvimento do raciocínio matemático parece ser 

XPD�FRQGLomR�IDYRUiYHO�SDUD�TXH�R�SURIHVVRU�SURPRYD�D�ampliação do pensamento 

PDWHPiWLFR�GRV�DOXQRV�H�D�SUHRFXSDomR�HVSHFtÀFD�FRP�D�SURGXomR�GH�DUJXPHQWRV�

JHQpULFRV� SDUHFH� IDYRUHFHU� D� DomR�� GR� SURIHVVRU�� GH� ampliar o pensamento 

PDWHPiWLFR�GRV�DOXQRV��$�GLÀFXOGDGH� UHIHULGD�SRU�%DODFKHII� �������QD�SDVVDJHP�

GR�SDUWLFXODU�SDUD�R�JHUDO�IRL�DTXL�LOXVWUDGD�DWUDYpV�GR�FDVR�GH�0DQXHO��6HJXQGR�R�

autor essa passagem exige a capacidade de distanciamento do objeto matemático 

H� OHYDQWD�D�TXHVWmR�GH� FRPR�SRGH�R�SURIHVVRU�GHVHQYROYHU� HVVD� FDSDFLGDGH�QRV�

DOXQRV��SUREOHPD�TXH�VHUi�LQWHUHVVDQWH�UHWRPDU�HP�LQYHVWLJDo}HV�IXWXUDV��
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