
/DERUDWRULRV�UHPRWRV�SDUD�UHFXSHUDU�OD�DFWLYLGDG
H[SHULPHQWDO

-RVXp�'LRQRIULR���0DUtD�)ORUHQFLD�/ySH]���)HUQDQGR &DSX\D���&pVDU�1DKXHO
0R\D���-RUJH�0DH\RVKLPRWR� H�,JQDFLR�,GR\DJD���

� &HQWUR�GH�,QYHVWLJDFLyQ�\�$SR\R�D�OD�(GXFDFLyQ�&LHQWtILFD� )DFXOWDG�GH�)DUPDFLD�\
%LRTXtPLFD��8QLYHUVLGDG�GH�%XHQRV�$LUHV��$UJHQWLQD�

MRVXH�GLRQRIULR#XED�DU� PIORUHQFLD�ORSH]#XED�DU� IFDSX\D#JPDLO�FRP� QPR\D#II\E�XED�DU�
MPDH\RVKLPRWR#II\E�XED�DU

�&RPLVLyQ�1DFLRQDO�GH�,QYHVWLJDFLRQHV�&LHQWtILFDV \�7pFQLFDV��$UJHQWLQD�
LLGR\DJD#II\E�XED�DU

5HVXPHQ� /D HQVHxDQ]D GH ODV FLHQFLDV QDWXUDOHV� GXUDQWH OD (GXFDFLyQ 5HPRWD
GH (PHUJHQFLD SURGXFWR GH OD SDQGHPLD GH &29,'���� VH YLR SDUWLFXODUPHQWH
LQWHUSHODGD SRU OD GLILFXOWDG GH DFFHVR DO ODERUDWRULR \ DO HTXLSDPLHQWR
HVSHFtILFR QHFHVDULR SDUD OD UHDOL]DFLyQ GH DFWLYLGDGHV H[SHULPHQWDOHV� (Q HVWH
WUDEDMR VH UHDOL]D XQ HVWXGLR GH FDUiFWHU GHVFULSWLYR GHO XVR GH /DERUDWRULRV
5HPRWRV HQ XQD SURSXHVWD GH HQVHxDQ]D GH 4XtPLFD \ )tVLFD HQ OD XQLYHUVLGDG�
LQGDJDQGR HQ OD DXWRSHUFHSFLyQ GH DSUHQGL]DMH GH ORV HVWXGLDQWHV� 3DUD HVWR� VH
XWLOL]y XQ FXHVWLRQDULR FRQ SUHJXQWDV WLSR /LNHUW \ VH DQDOL]DURQ ORV PRPHQWRV
GHO GtD GRQGH ORV HVWXGLDQWHV XWLOL]DEDQ HVWRV GLVSRVLWLYRV� /RV UHVXOWDGRV
PXHVWUDQ TXH HO ��� GH ORV XVRV UHJLVWUDGRV RFXUULHURQ IXHUD GHO KRUDULR GH ODV
DVLJQDWXUDV� \ TXH ORV HVWXGLDQWHV YDORUDQ OR TXH ORV /DERUDWRULRV 5HPRWRV
SXHGHQ RIUHFHU SDUD VX DSUHQGL]DMH HQ OR TXH UHVSHFWD DO TXHKDFHU H[SHULPHQWDO�
PDV QR ORV FRQVLGHUDQ ~WLOHV SDUD UHVROYHU SUREOHPDV \ HMHUFLFLRV GH OiSL] \
SDSHO�

3DODEUDV FODYH� /DERUDWRULRV 5HPRWRV� 7HFQRORJtD HGXFDWLYD� (QVHxDQ]D GH ODV
&LHQFLDV��$FWLYLGDG�H[SHULPHQWDO

�� ,QWURGXFFLyQ

/D LUUXSFLyQ GH OD SDQGHPLD GH &29,'��� \ OD FRQVHFXHQWH VXVSHQVLyQ GH
DFWLYLGDGHV SUHVHQFLDOHV REOLJDURQ D ODV LQVWLWXFLRQHV HGXFDWLYDV D LQFRUSRUDU QXHYDV
PHGLFLRQHV� 3RU SULPHUD YH]� GH PDQHUD PDVLYD� ODV XQLYHUVLGDGHV VH YLHURQ IRU]DGDV
D LPSOHPHQWDU GLIHUHQWHV HVWUDWHJLDV FRQ HO ILQ GH VRVWHQHU XQD (GXFDFLyQ 5HPRWD GH
(PHUJHQFLD �(5(� SDUD JDUDQWL]DU OD FRQWLQXLGDG HGXFDWLYD� (VWH WLSR GH PRGHOR QR
EXVFD FRQVWUXLU XQ HFRVLVWHPD HGXFDWLYR UREXVWR� D GLIHUHQFLD GH SURSXHVWDV FRPR ODV
GH H�OHDUQLQJ R E�OHDUQLQJ >�@� SHUR QR HV PHQRV LQWHUHVDQWH SDUD OD LQYHVWLJDFLyQ
HGXFDWLYD�
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/D HQVHxDQ]D GH ODV FLHQFLDV QDWXUDOHV VH YLR LQWHUSHODGD HVSHFLDOPHQWH SRU OD
GLILFXOWDG GHO DFFHVR DO ODERUDWRULR \ DO HTXLSDPLHQWR HVSHFtILFR QHFHVDULR SDUD OD
UHDOL]DFLyQ GH DFWLYLGDGHV H[SHULPHQWDOHV �$(�� /RV SODQHV GH HVWXGLR GH FDUUHUDV
XQLYHUVLWDULDV DVRFLDGDV D FLHQFLDV ELRPpGLFDV �ELRTXtPLFD� IDUPDFLD� PHGLFLQD� SRU
PHQFLRQDU DOJXQDV� LQFOX\HQ ODV DVLJQDWXUDV )tVLFD \ 4XtPLFD� ODV FXDOHV HQIUHQWDQ HO
GHVDItR�GH�UHFXSHUDU�OD�DFWLYLGDG�H[SHULPHQWDO�HQ�OD�(5(�

(O WUDEDMR HPStULFR HV XQ PRGR GH FRQRFHU SULYLOHJLDGR HQ ODV FLHQFLDV QDWXUDOHV�
(Q FRQVHFXHQFLD� UHVXOWD UHOHYDQWH EXVFDU DOWHUQDWLYDV SDUD UHFXSHUDU ODV $( HQ
HQWRUQRV GLJLWDOHV FRPR ORV GH OD (5(� $OJXQDV GH HVWDV HVWiQ PX\ GRFXPHQWDGDV�
FRPR OD UHDOL]DFLyQ GH $FWLYLGDGHV ([SHULPHQWDOHV 6LPSOHV �/DERUDWRULRV &DVHURV��
HO XVR GH ORV VHQVRUHV SUHVHQWHV HQ ORV WHOpIRQRV FHOXODUHV �/DERUDWRULRV 0yYLOHV� \ HO
XVR GH VLPXODGRUHV �/DERUDWRULRV 9LUWXDOHV� >�@� 2WUDV SURSXHVWDV LQFOX\HQ HO XVR GH
/DERUDWRULRV�5HPRWRV��/5��

/RV /5 VRQ XQ FRQMXQWR GH WHFQRORJtDV +DUGZDUH \ 6RIWZDUH TXH SHUPLWHQ D
HVWXGLDQWHV \ SURIHVRUHV� D WUDYpV GH ,QWHUQHW� OOHYDU DGHODQWH DFWLYLGDGHV
H[SHULPHQWDOHV UHDOHV PDQLSXODQGR UHPRWDPHQWH LQVWUXPHQWDO URERWL]DGR� VLQ WHQHU
TXH HVWDU ItVLFDPHQWH HQ HO PLVPR OXJDU TXH HO HTXLSDPLHQWR >�@� /D YHQWDMD GH HVWH
WLSR GH WHFQRORJtD HV OD SRVLELOLGDG GH DFFHGHU D VX XVR GHVGH FXDOTXLHU OXJDU \ HQ
FXDOTXLHU PRPHQWR� OR TXH OR FRQYLHUWH HQ XQD DOWHUQDWLYD LQWHUHVDQWH SDUD OD (5(�
/RV /5 VRQ FRQVLGHUDGRV SRWHQWHV KHUUDPLHQWDV SDUD SURPRYHU HO DSUHQGL]DMH GH
FRPSHWHQFLDV FLHQWtILFDV >�@ \ GH SURFHGLPLHQWRV LQWHOHFWXDOHV \ VHQVRULR�PRWRUHV
SURSLRV�GHO�TXHKDFHU�H[SHULPHQWDO�\�GHO�HMHUFLFLR�SURIHVLRQDO�>�@�

3RGHPRV FODVLILFDU ORV /5 VHJ~Q HO PRGR GH YLVXDOL]DU OD H[SHULHQFLD� /DERUDWRULRV
HQ 7LHPSR 5HDO �/75�� GRQGH OD PDQLSXODFLyQ RFXUUH GH PDQHUD VLQFUyQLFD� \
/DERUDWRULRV 'LIHULGRV �/'�� TXH HVWiQ EDVDGRV HQ XQ FRQMXQWR GH H[SHULHQFLDV
JUDEDGDV SUHYLDPHQWH� (VWRV ~OWLPRV RIUHFHQ XQD VHULH GH YHQWDMDV� 3RU XQ ODGR�
IDFLOLWD HO DFFHVR D P~OWLSOHV XVXDULRV HQ VLPXOWiQHR� GDGR TXH QR UHTXLHUH HO FRQWURO
GHO PLVPR GLVSRVLWLYR DO PLVPR WLHPSR� \ SRU RWUR� HYLWD UHWUDVRV R LQWHUUXSFLRQHV SRU
DYHUtDV HQ ORV HTXLSRV� $ HVWR VH VXPD TXH SDUD ODV H[SHULHQFLDV HQ TXtPLFD� ODV
FXDOHV VH FDUDFWHUL]DQ SRU OD LUUHYHUVLELOLGDG GH OD PD\RUtD GH ORV SURFHVRV GH HVWXGLR�
QR�UHTXLHUHQ�XQ�XVR�H[FHVLYR�GH�UHDFWLYRV�>�@�

/RV /5 RWRUJDQ DO HVWXGLDQWDGR OD SRVLELOLGDG GH DSUHQGHU UHDOL]DQGR $(� 3HUPLWHQ
OD DXWRUUHJXODFLyQ GH ORV DSUHQGL]DMHV \D TXH ODV SUiFWLFDV SXHGHQ UHDOL]DUVH OD
FDQWLGDG GH YHFHV TXH FRQVLGHUH QHFHVDULR� HQ FXDOTXLHU KRUDULR H LQWURGXFLHQGR
PRGLILFDFLRQHV� (V PiV� OD H[SHULPHQWDFLyQ UHPRWD IDYRUHFH OD FUHDWLYLGDG H
LQLFLDWLYD >�@ \ SHUPLWH GLVWLQWRV WLSRV GH DSUHQGL]DMH� (Q HO PLVPR VHQWLGR� OD
LQFOXVLyQ GH /5 HQ XQD SURSXHVWD GH (5( WLHQH OD SRWHQFLDOLGDG GH DXPHQWDU OD
FDQWLGDG�GH�$(��PD[LPL]DQGR�ODV�RSRUWXQLGDGHV�GH�FRQVWUXLU�FRQRFLPLHQWR�FLHQWtILFR�

(O SURSyVLWR GH HVWH WUDEDMR HV HVWXGLDU DOJXQRV DVSHFWRV DVRFLDGRV D OD
LPSOHPHQWDFLyQ GH SURSXHVWDV TXH LQYROXFUDQ HO XVR GH /5 SDUD OD HQVHxDQ]D GH OD
ItVLFD \ OD TXtPLFD HQ FXUVRV XQLYHUVLWDULRV GXUDQWH OD SDQGHPLD GH &29,'����
3DUWLFXODUPHQWH� VH SODQWHDQ GRV REMHWLYRV� 3RU XQ ODGR VH SUHWHQGH FRQRFHU OD
SHUFHSFLyQ GH DSUHQGL]DMHV GH ORV HVWXGLDQWHV SDUWLFLSDQWHV� 3RU RWUR ODGR� VH EXVFD
LGHQWLILFDU�ORV�XVRV�GH�/5�UHDOL]DGRV�
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�� 0DWHULDOHV�\�PpWRGRV

(Q HVWH DSDUWDGR VH GHVFULEH HO PRGR HQ HO TXH IXHURQ XWLOL]DGRV ORV /5 HQ SURSXHVWDV
GH HQVHxDQ]D GH ItVLFD \ TXtPLFD XQLYHUVLWDULDV� OD SREODFLyQ TXH ORV XWLOL]y� \ HO
PpWRGR HPSOHDGR SDUD FRQRFHU OD DXWRSHUFHSFLyQ GH DSUHQGL]DMH TXH WLHQHQ ORV
HVWXGLDQWHV�DO�XVDU�/5��\�OD�GLVWULEXFLyQ�KRUDULD�FRQ�OD�TXH�ORV�KDQ�XVDGR�

���� /D�LPSOHPHQWDFLyQ

/DV SURSXHVWDV GLGiFWLFDV FRQVLGHUDGDV� TXH LQFOXtDQ HO XVR GH /5 SRU SDUWH GH ORV
HVWXGLDQWHV� VH LPSOHPHQWDURQ HQ ORV FXUVRV GH 4XtPLFD �&iWHGUD ,GR\DJD� \ )tVLFD H
,QWURGXFFLyQ D OD %LRItVLFD �&iWHGUD &LVDOH� GHO &LFOR %iVLFR &RP~Q �&%&� GH OD
8QLYHUVLGDG GH %XHQRV $LUHV �8%$�� $PEDV FiWHGUDV FXHQWDQ FRQ XQD SREODFLyQ
PDVLYD \ KHWHURJpQHD �DOUHGHGRU GH ���� HVWXGLDQWHV SRU DxR� \ FRQ XQ HTXLSR GH
DSUR[LPDGDPHQWH �� GRFHQWHV� HQWUH DPEDV� 3DUD VRVWHQHU OD (5(� ODV DVLJQDWXUDV
FRQWDEDQ FRQ XQ HQWRUQR YLUWXDO GH HQVHxDQ]D \ DSUHQGL]DMH HQ OD SODWDIRUPD
022'/(��YHUVLyQ�������GRQGH�VH�LPSOHPHQWDURQ�ODV�SURSXHVWDV�

/DV DFWLYLGDGHV GLVHxDGDV H LPSOHPHQWDGDV XWLOL]DEDQ /5 RIUHFLGRV SRU OD
SODWDIRUPD /DEVODQG �KWWSV���ODEVODQG�FRP�HV�� (Q 4XtPLFD VH XWLOL]DURQ GRV /5� XQR
GH JDVHV LGHDOHV \ RWUR GH YDORUDFLyQ iFLGR�EDVH� PLHQWUDV TXH HQ )tVLFD VH XWLOL]DURQ
XQR GH SODQR LQFOLQDGR \ RWUR GH FLUFXLWRV HQ VHULH \ SDUDOHOR� (Q HO FDVR GH 4XtPLFD�
OD SURSXHVWD LQFOX\y OD HODERUDFLyQ GH XQ LQIRUPH GH ODERUDWRULR� PLHQWUDV TXH OD
FiWHGUD GH )tVLFD SURSXVR XQD DFWLYLGDG EDVDGD HQ FXHVWLRQDULRV GH SUHJXQWDV
FHUUDGDV�

���� 0HWRGRORJtD

(Q SULPHU OXJDU� SDUD SRGHU FDUDFWHUL]DU HO XVR GH ORV /5 HQ ODV SURSXHVWDV GLGiFWLFDV�
VH SXHGH REVHUYDU OD IUHFXHQFLD FRQ OD TXH ORV HVWXGLDQWHV DFFHGLHURQ DO UHFXUVR� \ OD
KRUD D OD FXDO OR KLFLHURQ� $O OOHYDUVH DGHODQWH HVWD SURSXHVWD HQ XQD SODWDIRUPD
YLUWXDO� VH WLHQH UHJLVWUR GH FXiQWDV YHFHV \ HQ TXp PRPHQWRV ORV HVWXGLDQWHV
DFFHGLHURQ D ORV /5 \ D VXV UHFXUVRV DVRFLDGRV� (VWR OR SHUPLWH WDQWR OD SODWDIRUPD
022'/(�FRPR�HO�HQWRUQR�GH�/DEVODQG�

(Q VHJXQGR OXJDU� SDUD FRQRFHU TXp DSUHQGL]DMHV YLQFXODGRV D OD $( SHUFLEHQ ORV
HVWXGLDQWHV� VH GLVHxDURQ HQXQFLDGRV WLSR /LNHUW SDUD UHFXSHUDU VXV RSLQLRQHV VREUH HO
XVR GH HVWRV GLVSRVLWLYRV� $O ILQDOL]DU ODV DFWLYLGDGHV TXH LQYROXFUDQ D ORV /5� VH OHV
SLGLy FRPSOHWDU XQ IRUPXODULR FRQ HVWRV HQXQFLDGRV GRQGH GHEtDQ VHxDODU VL VH
HQFRQWUDEDQ WRWDOPHQWH HQ GHVDFXHUGR� SDUFLDOPHQWH HQ GHVDFXHUGR� SDUFLDOPHQWH GH
DFXHUGR R WRWDOPHQWH GH DFXHUGR� (VWRV HQXQFLDGRV� YDOLGDGRV SRU H[SHUWRV \
DGDSWDGRV GH OD SURSXHVWD GH +HFN >�@� VRQ ORV SUHVHQWDGRV HQ OD WDEOD �� /RV
HQXQFLDGRV TXH IXHURQ QXPHUDGRV FRQ OD OHWUD ( EXVFDEDQ SUHJXQWDU GH PDQHUD
GLUHFWD VX SHUFHSFLyQ� PLHQWUDV TXH ORV QXPHUDGRV FRQ OD OHWUD & SUHJXQWDEDQ SRU OD
QHJDWLYD��FRQ�HO�ILQ�GH�GHWHFWDU�SRVLEOHV�VHVJRV�R�LQFRQVLVWHQFLDV�
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7DEOD��� (QXQFLDGRV�SDUD�PHGLU�OD�SHUFHSFLyQ�GH�DSUHQGL]DMH GH�ORV�HVWXGLDQWHV

(� (O�WUDEDMR�FRQ�ORV�/DERUDWRULRV�5HPRWRV�PH�D\XGy�D�FRPSUHQGHU�PHMRU�ORV�FRQFHSWRV
GH�OD�FODVH�

(� (O�WUDEDMR�FRQ�ORV�/DERUDWRULRV�5HPRWRV�PH�D\XGy�D�FRPSUHQGHU�PHMRU�FyPR�VH
WUDEDMD�HQ�HO�ODERUDWRULR�GH�%LRItVLFD�

(� (O�WUDEDMR�FRQ�ORV�/DERUDWRULRV�5HPRWRV�PH�D\XGy�D�FRPSUHQGHU�PHMRU�FyPR�VH
WUDEDMD�FRQ�GDWRV�H[SHULPHQWDOHV�

(� (O�WUDEDMR�FRQ�ORV�/DERUDWRULRV�5HPRWRV�PH�D\XGy�D�FRPSUHQGHU�PHMRU�FyPR�VH
WUDEDMD�FRQ�JUiILFRV�

(� (O�WUDEDMR�FRQ�ORV�/DERUDWRULRV�5HPRWRV�PH�D\XGy�D�UHVROYHU�ODV�DFWLYLGDGHV
SODQWHDGDV�HQ�OD�JXtD�GH�HMHUFLFLRV�\�SUREOHPDV�

&� (O�WUDEDMR�FRQ�ORV�/DERUDWRULRV�5HPRWRV�PH�UHVXOWy�SRFR�~WLO�D�OD�KRUD�GH�FRPSUHQGHU
ORV�FRQFHSWRV�GH�OD�FODVH�

&� (O�WUDEDMR�FRQ�ORV�/DERUDWRULRV�5HPRWRV�PH�UHVXOWy�SRFR�~WLO�D�OD�KRUD�GH�FRPSUHQGHU
PHMRU�FyPR�VH�WUDEDMD�HQ�HO�ODERUDWRULR�GH�%LRItVLFD�

&� (O�WUDEDMR�FRQ�ORV�/DERUDWRULRV�5HPRWRV�PH�UHVXOWy�SRFR�~WLO�D�OD�KRUD�GH�FRPSUHQGHU
PHMRU�FyPR�VH�WUDEDMD�FRQ�GDWRV�H[SHULPHQWDOHV�

&� (O�WUDEDMR�FRQ�ORV�/DERUDWRULRV�5HPRWRV�PH�UHVXOWy�SRFR�~WLO�D�OD�KRUD�GH�FRPSUHQGHU
PHMRU�FyPR�VH�WUDEDMD�FRQ�JUiILFRV�

&� (O�WUDEDMR�FRQ�ORV�/DERUDWRULRV�5HPRWRV�PH�UHVXOWy�SRFR�~WLO�SDUD�UHVROYHU�ODV
DFWLYLGDGHV�SODQWHDGDV�HQ�OD�JXtD�GH�HMHUFLFLRV�\�SUREOHPDV�

$ ORV ILQHV GH HVWD LQYHVWLJDFLyQ� TXH SURSRQH HO HVWXGLR GHO XVR GH /5� ORV
HVWXGLDQWHV SDUWLFLSDQWHV ����� GH TXtPLFD \ ��� GH ItVLFD� VH WUDWDURQ FRPR XQ ~QLFR
JUXSR� (VWR REHGHFH D TXH OD LQGDJDFLyQ EXVFy FRQRFHU DSUHQGL]DMHV YLQFXODGRV D OD
SUiFWLFD H[SHULPHQWDO \ DVSHFWRV GH OD LPSOHPHQWDFLyQ QR YLQFXODGRV D FRQWHQLGRV
HVSHFtILFRV� &DEH PHQFLRQDU� TXH OD HVWUXFWXUD \ QRUPDV GH DFUHGLWDFLyQ GH ORV FXUVRV
VRQ�ODV�PLVPDV�

/RV HVWXGLDQWHV SUHVWDURQ VX FRODERUDFLyQ GH PDQHUD YROXQWDULD� \ GLFKD
SDUWLFLSDFLyQ QR LQWHUILULy FRQ HO QRUPDO GHVDUUROOR GH ODV DFWLYLGDGHV DFDGpPLFDV� /RV
GDWRV�IXHURQ�DQRQLPL]DGRV�\�XWLOL]DGRV�GH�PDQHUD�FRQILGHQFLDO�

3DUD HO DQiOLVLV GH GDWRV� VH UHFXUULy D OD HVWDGtVWLFD GHVFULSWLYD� 6H FRQYLUWLy HO
JUDGR GH DFXHUGR HQ XQD HVFDOD GH � D �� GRQGH � UHSUHVHQWD HVWDU FRPSOHWDPHQWH HQ
GHVDFXHUGR� \ HO � FRPSOHWDPHQWH GH DFXHUGR� /XHJR� VH FDOFXODURQ IUHFXHQFLDV
UHODWLYDV��\�HVWDGtVWLFRV�GHVFULSWLYRV�GH�WHQGHQFLD�FHQWUDO�
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�� 5HVXOWDGRV�\�GLVFXVLRQHV

(Q OD )LJXUD � VH SXHGHQ REVHUYDU OD FDQWLGDG GH DFFHVRV HQ IXQFLyQ GH OD KRUD GHO
GtD� FRQ ODV OtQHDV SXQWHDGDV VHSDUDQGR ODV GRV IUDQMDV KRUDULDV DVLJQDGDV D ORV FXUVRV
��� D �� \ GH �� D ���� 2FXUULHURQ XQ ��� GH DFFHVRV SRU IXHUD GH KRUDULR GH FODVH� OR
FXDO SHUPLWH UHFRQRFHU TXH HO /5 HV XQD DOWHUQDWLYD TXH SUHVHQWD XQ LQFUHPHQWR HQ OD
SRVLELOLGDG GH DFFHVR SDUD TXLHQHV SRU GLIHUHQWHV UD]RQHV QR SRGUtDQ DVLVWLU D ODV
FODVHV��'H�LJXDO�PDQHUD�VH�UHJLVWUDURQ�XVRV�ORV�ILQHV�GH�VHPDQD�

)LJ���� &DQWLGDG�UHODWLYD�GH�DFFHVRV�DO�/DERUDWRULR 5HPRWR�UHJLVWUDGR�SRU�OD�SODWDIRUPD
/DEV/DQG��/DV�OtQHDV�URMDV�PDUFDQ�HO�LQWHUYDOR�KRUDULR�HQ�TXH�VH�GHVDUUROODEDQ�ODV�FODVHV

SUHVHQFLDOHV�DQWHV�GHO�LQLFLR�GH�ODV�UHVWULFFLRQHV�GH�PRYLOLGDG�

/RV /5 QR VROR FRQVWLWX\HQ XQD SRVLELOLGDG GH UHFXSHUDU OD SUiFWLFD H[SHULPHQWDO
HQ XQ FRQWH[WR GH (GXFDFLyQ 5HPRWD GH (PHUJHQFLD� VL QR TXH HV XQ UHFXUVR YDOLRVR
HQ FRQWH[WRV PDVLYRV \ DOWDPHQWH LQFOXVLYR� D OD OX] GH ORV UHVXOWDGRV REWHQLGRV�
SHUPLWLHQGR TXH ORV HVWXGLDQWHV HOLMDQ HO KRUDULR PiV DSURSLDGR SDUD DFFHGHU D OD
DFWLYLGDG�HPStULFD�

/D )LJXUD � PXHVWUD OD GLVWULEXFLyQ GH ORV JUDGRV GH DFXHUGR GH ORV HVWXGLDQWHV
IUHQWH D ORV HQXQFLDGRV GLVHxDGRV SDUD PHGLU OD DXWRSHUFHSFLyQ GH DSUHQGL]DMH SRU OD
SRVLWLYD� 6H SXHGH QRWDU XQD FLHUWD KRPRJHQHLGDG SDUD ORV HQXQFLDGRV (�� (�� (� \
(� FRQ PD\RU QLYHO GH UHVSXHVWDV DVRFLDGDV D ORV QLYHOHV � \ � �DOWR JUDGR GH
DFXHUGR�� /R PLVPR VH HQFXHQWUD REVHUYDQGR OD 7DEOD � TXH SUHVHQWD ORV YDORUHV
PHGLD \ PRGD GH HVWDV GLVWULEXFLRQHV� (VWR LQGLFD TXH ORV HVWXGLDQWHV YDORUDQ HO XVR
GH /5 FRPR XQD DSUR[LPDFLyQ D OD DFWLYLGDG H[SHULPHQWDO \ TXH DGHPiV VX XVR
IDYRUHFH�D�OD�FRPSUHQVLyQ�GH�ORV�FRQFHSWRV�WHyULFRV�
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)LJ���� 3RUFHQWDMH�REWHQLGR�SDUD�FDGD�XQR�GH�ORV�� HQXQFLDGRV�HQ�HVWXGLR�

(Q HO HQXQFLDGR (� HV PiV DOWR HO SRUFHQWDMH GH UHVSXHVWDV GH ORV QLYHOHV � \ �
�EDMR JUDGR GH DFXHUGR�� HV GHFLU TXH ORV HVWXGLDQWHV FRQVLGHUDQ TXH HO XVR GH /5 ORV
D\XGy�HQ�PHQRU�PHGLGD�D�UHVROYHU�HMHUFLFLRV�\�SUREOHPDV�SUHVHQWHV�HQ�OD�DVLJQDWXUD�

7DEOD��� 9DORUHV�GH�WHQGHQFLD�FHQWUDO�REWHQLGRV�SDUD FDGD�HQXQFLDGR�XWLOL]DGR

(QXQFLDGRV (� (� (� (� (�

0RGD � � � � �

0HGLD ����� ����� ����� ����� �����

/DV DFWLYLGDGHV SURSXHVWDV FRQ ORV /5 SDUHFHQ QR SRGHU DOFDQ]DU ODV H[SHFWDWLYDV
GH ORV HVWXGLDQWHV UHVSHFWR D OD D\XGD TXH pVWH OH SURYHHUtD DO PRPHQWR GH UHVROYHU
HMHUFLFLRV \ SUREOHPDV SODQWHDGRV HQ RWUDV LQVWDQFLDV GHO FXUVR �(��� (Q HVWH VHQWLGR�
VH GHEH VHxDODU TXH ORV REMHWLYRV TXH SHUVLJXH XQD DFWLYLGDG H[SHULPHQWDO \ OD
UHVROXFLyQ GH HMHUFLFLRV GH OiSL] \ SDSHO VRQ GLIHUHQWHV� ODV SULPHUDV YDORUDQ
SURFHGLPLHQWRV YLQFXODGRV D OD UHFROHFFLyQ GH GDWRV� OD FRQVWUXFFLyQ H LQWHUSUHWDFLyQ
GH JUiILFRV \ HO FRQWURO GH YDULDEOHV� PLHQWUDV TXH ODV VHJXQGDV EXVFDQ GHVDUUROODU XQ
GRPLQLR VREUH PRGHORV ItVLFRV \ PDWHPiWLFRV� (V FRPSUHQVLEOH TXH XQ ��� GH ORV
HVWXGLDQWHV FRQVLGHUH HVWDU HQ DEVROXWR GHVDFXHUGR FRQ TXH ORV /5 ORV D\XGHQ HQ OD
UHVROXFLyQ�GH�HMHUFLFLRV�\�SUREOHPDV�SURSXHVWRV�

/RV JUDGRV GH DFXHUGR FRQ ORV HQXQFLDGRV FRQWURO �&� D &�� IXHURQ FRKHUHQWHV FRQ
ORV HQXQFLDGRV SRU OD SRVLWLYD �(� D (��� PRVWUDQGR XQ DOWR JUDGR GH FRKHUHQFLD
LQWHUQD�

Enseñanza de las Ciencias - Perspectiva Iberoamericana en tiempos de aprendizaje virtual

- 493 -



�� &RQFOXVLRQHV

/D HYLGHQFLD UHFROHFWDGD HQ ORV HVWXGLRV SUHVHQWDGRV HQ HVWH WUDEDMR SHUPLWHQ
GHVFULELU HO LPSDFWR TXH WLHQH OD LQFOXVLyQ GH /5 HQ FXUVRV XQLYHUVLWDULRV GH ItVLFD \
TXtPLFD�

(Q SULPHU OXJDU� ORV P~OWLSOHV XVRV GH HVWH UHFXUVR HQ KRUDULRV SRU IXHUD GHO
HVWDEOHFLGR SDUD HO GLFWDGR GH ODV DVLJQDWXUDV GDQ FXHQWD GH OD H[WHQVLyQ GH
SRVLELOLGDGHV GH DSUHQGL]DMH TXH RWRUJD VX LQFOXVLyQ� /D QDWXUDOH]D GLIHULGD GH ORV /5
XWLOL]DGRV VXSRQHQ XQD YHQWDMD HQ HVH VHQWLGR UHVSRQGLHQGR D XQ SUREOHPD
SUHH[LVWHQWH HQ LQVWLWXFLRQHV TXH QR FXHQWDQ FRQ ORV UHFXUVRV \ HO HTXLSDPLHQWR SDUD
SURSRQHU DFWLYLGDGHV H[SHULPHQWDOHV FRQ SREODFLRQHV HVWXGLDQWLOHV PDVLYDV \
KHWHURJpQHDV�FRPR�IXH�HO�FDVR�HVWXGLDGR�

(Q VHJXQGR OXJDU� HO FXHVWLRQDULR DSOLFDGR SRQH HQ HO FHQWUR OD GLPHQVLyQ
FRJQLWLYD GHO XVR GH ORV /5� /RV HVWXGLDQWHV GHVWDFDQ HO YDORU TXH WLHQH HO XVR GH /5
SDUD HO DSUHQGL]DMH GH OD JHVWLyQ GH GDWRV H[SHULPHQWDOHV \ OD HODERUDFLyQ GH JUiILFRV�
FRQWHQLGRV FHQWUDOHV HQ HO WUDEDMR GH OD $(� (VWR GD LQGLFLRV VLJQLILFDWLYRV GH TXH ORV
/5 IXQFLRQDQ FRPR LQVWUXPHQWR SDUD GHVDUUROODU KDELOLGDGHV \ FRPSHWHQFLDV SURSLDV
GHO�TXHKDFHU�H[SHULPHQWDO�

(Q WHUFHU OXJDU� ORV HVWXGLDQWHV VHxDODQ OD GHVFRQH[LyQ HQWUH HO WUDEDMR
H[SHULPHQWDO UHDOL]DGR D SDUWLU GH OD XWLOL]DFLyQ GHO /5 \ ORV VDEHUHV LQYROXFUDGRV HQ
OD UHVROXFLyQ GH SUREOHPDV� (V GHFLU TXH� PHGLDQWH OD LQYHVWLJDFLyQ UHDOL]DGD� HV
SRVLEOH LGHQWLILFDU DVSHFWRV D PHMRUDU HQ ODV SURSXHVWDV OOHYDGDV DGHODQWH� (VWD
REVHUYDFLyQ SRQH HQ HYLGHQFLD OD LPSRUWDQFLD GH VRVWHQHU H LQFHQWLYDU OD LQYHVWLJDFLyQ
HQ HO FDPSR GH OD HGXFDFLyQ HQ FLHQFLDV� FRQ HO ILQ GH SRGHU SHUIHFFLRQDU SURSXHVWDV
GLGiFWLFDV HQ PLUDV GH OD HQVHxDQ]D HQ OD SRVSDQGHPLD� /D LQYHVWLJDFLyQ HQ WHPDV GH
/5 VH YXHOYH QHFHVDULD SDUD GHVDUUROODU HVWUDWHJLDV TXH UHVSRQGDQ WDQWR D FRQWH[WRV GH
HPHUJHQFLD FRPR D OD PHMRUD GH OD HGXFDFLyQ HQ FLHQFLDV QDWXUDOHV� HVSHFLDOPHQWH
FXDQGR�VH�KDEOD�GH�XQD�HGXFDFLyQ�S~EOLFD�

(Q ~OWLPR OXJDU� TXH ORV HVWXGLDQWHV YDORUHQ SRVLWLYDPHQWH HO XVR GH /5 HQ VX
SURFHVR GH DSUHQGL]DMH WDPELpQ GHPXHVWUD OD H[LVWHQFLD GH WLHUUD IpUWLO SDUD DYDQ]DU HQ
HO GLVHxR GH SURSXHVWDV GLGiFWLFDV TXH DUWLFXOHQ VLQpUJLFDPHQWH HVWRV UHFXUVRV FRQ
RWURV TXH LQYROXFUHQ D OD $(� FRPR ODV $FWLYLGDGHV ([SHULPHQWDOHV 6LPSOHV \ ORV
/DERUDWRULRV 9LUWXDOHV� (O PRGHOR GLGiFWLFR GHO /DERUDWRULR ([WHQGLGR >�@� HQWHQGLGR
FRPR XQ HFRVLVWHPD GH UHFXUVRV YLUWXDOHV \ UHDOHV GH PD\RU R PHQRU FRPSOHMLGDG
SRGUtD GDU UHVSXHVWD D OD SUREOHPiWLFD DQDOL]DGD HQ HVWH WUDEDMR� JHQHUDQGR HVFHQDULRV
TXH SURSLFLHQ PD\RUHV SUREDELOLGDGHV GH TXH VH SURGX]FDQ DSUHQGL]DMHV DVRFLDGRV D
OD�$(�

Enseñanza de las Ciencias - Perspectiva Iberoamericana en tiempos de aprendizaje virtual

- 494 -



�� 5HIHUHQFLDV

>�@ +RGJHV� &� 0RRUH� 6� /RFNHH� %� 7UXVW� 7� \ %RQG� $ ������� 7KH
'LIIHUHQFH %HWZHHQ (PHUJHQF\ 5HPRWH 7HDFKLQJ DQG 2QOLQH /HDUQLQJ�
5HFXSHUDGR��PD\R�����������GH� KWWSV���HU�HGXFDXVH�HGX

>�@ ,GR\DJD��,��-���9DUJDV�%DGLOOD��/���1DKXHO�0R\D��&���0RQWHUR�0LUDQGD��(��
	�*DUUR�0RUD��$��/����������(O�/DERUDWRULR�5HPRWR��XQD�DOWHUQDWLYD�SDUD
H[WHQGHU�OD�DFWLYLGDG�H[SHULPHQWDO� &DPSR�8QLYHUVLWDULR� �����������
5HFXSHUDGR�D�SDUWLU�GH
��FDPSRXQLYHUVLWDULR�DGXED�RUJ�DU�RMV�LQGH[�SKS�FX�DUWLFOH�YLHZ���

>�@ $UJXHGDV�0DWDUULWD &� &RQFDUL� 6� %� 	 0DUFKLVLR� 6�7� ������� 8QD
UHYLVLyQ VREUH GHVDUUROOR \ XVR GH /DERUDWRULRV 9LUWXDOHV \ /DERUDWRULRV
5HPRWRV HQ OD (QVHxDQ]D GH OD )tVLFD HQ /DWLQRDPpULFD� (Q� , 6LPSRVLR
,EHUR�$PHULFDQR GH 7HFQRORJtDV (GXFDWLYDV� $UDUDQJXi� 6DQWD &DWDULQD�
%UDVLO����DO����GH�PD\R�������

>�@ 0RUDOHV�0HQHQGH]� 5�� \ 5DPtUH]�0HQGR]D� 5� $� ������� 9LUWXDO�5HPRWH
/DEV IRU $XWRPDWLRQ 7HDFKLQJ� $ &RVW (IIHFWLYH $SSURDFK�
,)$&�3DSHUV2Q/LQH�����������������
KWWSV���GRL�RUJ���������M�LIDFRO���������������

>�@ /RUHQ]R� 0� ������� 5HYLVDQGR ORV WUDEDMRV SUiFWLFRV H[SHULPHQWDOHV HQ OD
HQVHxDQ]D�XQLYHUVLWDULD� $XOD�8QLYHUVLWDULD�������

>�@ 3RNRR�$LNLQV� *�$�� 1� +XQVX� 1�� \ 0D\� '� ������� 'HYHORSPHQW RI D
5HPRWH /DERUDWRU\ 'LIIXVLRQ ([SHULPHQW 0RGXOH IRU DQ (QKDQFHG /DERUDWRU\
([SHULHQFH� ,((( )URQWLHUV LQ (GXFDWLRQ &RQIHUHQFH �),(�� &RYLQJWRQ� .<�
86$��������SS�������'2,����������),(������������������

>�@ $UDPEXUX 0D\R] &�� 'D 6LOYD %HUDOGR $�� 9LOODU�0DUWLQH] $�5RGULJXH]�*LO
/�� 0RUHLUD GH 6RX]D 6HURQ :�� 2OLYHLUD 7�� \ 2UGXxD 3� ������� )3*$
5HPRWH /DERUDWRU\� ([SHULHQFH LQ 831$ DQG 81,)(63� $XHU 0�� 0D\ '�
�HGV� &URVV 5HDOLW\ DQG 'DWD 6FLHQFH LQ (QJLQHHULQJ� 5(9 ����� $GYDQFHV LQ
,QWHOOLJHQW�6\VWHPV�DQG�&RPSXWLQJ��6SULQJHU��&KDP�

>�@ +HFN� &� ������� ,QWHJUDomR GH WHFQRORJLD QR HQVLQR GH ItVLFD QD HGXFDomR
EiVLFD� XP HVWXGR GH FDVR XWLOL]DQGR D H[SHULPHQWDomR UHPRWD PyYHO�
'LVVHUWDomR �PHVWUDGR� � 8QLYHUVLGDGH )HGHUDO GH 6DQWD &DWDULQD� &DPSXV
$UDUDQJXi� 3URJUDPD GH 3yV�*UDGXDomR HP 7HFQRORJLDV GD ,QIRUPDomR H
&RPXQLFDomR��$UDUDQJXi��%UDVLO��5HFXSHUDGR�GH
KWWSV���UHSRVLWRULR�XIVF�EU�[POXL�KDQGOH�����������������
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