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�
(YDOXDWLQJ�DQ�LQVWLWXWLRQDO�EOHQGHG�	�PRELOH�OHDUQLQJ�
VWUDWHJ\�
�
&DURO�5XVVHOO�DQG�4L�-LQJ�
2IILFH�RI�'HSXW\�9LFH�&KDQFHOORU��(GXFDWLRQ��
8QLYHUVLW\�RI�:HVWHUQ�6\GQH\��
�

7KH�8QLYHUVLW\�RI�:HVWHUQ�6\GQH\�LV�LQYHVWLQJ�LQ�WKUHH�OHYHOV�RI�OHDUQLQJ�WHFKQRORJ\�SURYLVLRQ��
LQVWLWXWLRQDO��DFDGHPLF�OHG�DQG�VWXGHQW�OHG��$�QHZ�VWUDWHJ\�ODXQFKHG�LQ������LQFOXGHG�
LQIUDVWUXFWXUH�DQG�VRIWZDUH�XSJUDGHV��UHFUXLWPHQW�RI�PRUH�VWDII�WR�DVVLVW�LQ�EOHQGHG�FXUULFXOXP�
GHVLJQ�ZLWKLQ�GLVFLSOLQHV�DQG��IURP�������WKH�LVVXH�RI�L3DGV�WR�DOO�QHZ�XQGHUJUDGXDWH�VWXGHQWV�DQG�
WR�WHDFKLQJ�VWDII��7KLV�SDSHU�GHVFULEHV�KRZ�WKHVH�LQLWLDWLYHV�DUH�EHLQJ�HYDOXDWHG��WR�JDWKHU�HYLGHQFH�
RI�WKH�LQLWLDO�LPSDFW�RI�WKH�LQYHVWPHQW�RQ�WKH�VWXGHQW�OHDUQLQJ�H[SHULHQFH�DQG�RQ�WKH�FDSDFLW\�RI�
VWDII�WR�SURYLGH�TXDOLW\�WHDFKLQJ�DQG�FXUULFXOD��
�
.H\ZRUGV��EOHQGHG�OHDUQLQJ��PRELOH�OHDUQLQJ��LQVWLWXWLRQDO�VWUDWHJ\��HYDOXDWLRQ�
�

&RQWH[W�
�
7KH�VWUDWHJLF�YLVLRQ�RI�WKH�8QLYHUVLW\�RI�:HVWHUQ�6\GQH\��8:6��LV�µEULQJLQJ�NQRZOHGJH�WR�OLIH¶�DPRQJ�WKH�
JURZLQJ�DQG�GLYHUVH�SRSXODWLRQ�LQ�*UHDWHU�:HVWHUQ�6\GQH\��DFURVV�VL[�FDPSXVHV��,Q�SUDFWLFH�WKLV�PHDQV�D�IRFXV�
RQ�SURYLGLQJ�DFFHVV�SDWKZD\V��VXSSRUW�IRU�OHDUQLQJ�VNLOOV�GHYHORSPHQW��DQG�GHVLJQLQJ�FXUULFXOD�WKDW�LQWHJUDWH�
OHDUQLQJ�ZLWK�WKH�OLIH�RI�WKH�ORFDO�FRPPXQLW\��8:6�GUDZV�DOPRVW�D�TXDUWHU�RI�LWV�VWXGHQWV�IURP�ORZ�
VRFLRHFRQRPLF�VWDWXV��6(6��EDFNJURXQGV���0DQ\�8:6�VWXGHQWV�DUH�WLPH�SRRU��7KH\�RIWHQ�KDYH�ZRUN�DQG�RU�
IDPLO\�FRPPLWPHQWV��DQG�PD\�QHHG�WR�WUDYHO�VRPH�ZD\�WR�UHDFK�D�FDPSXV��6R�DQ�HIIHFWLYH�DQG�IOH[LEOH�EOHQG�RI�
FDPSXV�DQG�RQOLQH�OHDUQLQJ�LV�HVVHQWLDO���
�
7KH�8:6�GHILQLWLRQ�RI�EOHQGHG�OHDUQLQJ�UHIHUV�WR�³«�D�VWUDWHJLF�DQG�V\VWHPDWLF�DSSURDFK�WR�FRPELQLQJ�WLPHV�
DQG�PRGHV�RI�OHDUQLQJ��LQWHJUDWLQJ�WKH�EHVW�DVSHFWV�RI�IDFH�WR�IDFH�DQG�RQOLQH�LQWHUDFWLRQV�IRU�HDFK�GLVFLSOLQH«´��
)LJXUH���VKRZV�VFKHPDWLFDOO\�WKH�NH\�FRPSRQHQWV�RI�WKH�8QLYHUVLW\�V\VWHPV�LQYROYHG��GRWWHG�ERXQGDULHV���
FDPSXVHV�DQG�ZLWKLQ�WKHP�WHDFKHUV�DQG�VWXGHQWV��LQ�FODVV�RU�XVLQJ�RQOLQH�WRROV��7KH�EURZQ�DUURZV�LQGLFDWH�
ZKHUH�WKHVH�WHFKQRORJLHV�FDQ�VXSSRUW�OHDUQLQJ�LQWHUDFWLRQV��LQWHUQDOO\�DQG�ZLWK�WKH�ZLGHU�FRPPXQLW\��
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�
)LJXUH���:KHUH�WHFKQRORJ\�FDQ�KHOS�LQ�µEULQJLQJ�NQRZOHGJH�WR�OLIH¶�LQ�WKH�FXUULFXOXP�

�
$V�ZHOO�DV�DQ�LQVWLWXWLRQDO�RQOLQH�OHDUQLQJ�PDQDJHPHQW�V\VWHP�DQG�H[WHQVLYH�ZLIL�SURYLVLRQ�RQ�LWV�FDPSXVHV��
8:6�KDV�DOVR�SURYLGHG�VWXGHQWV�DQG�VWDII�ZLWK�L3DG�WDEOHW�GHYLFHV��$W�WKH�VDPH�WLPH�WKHUH�KDV�EHHQ�D�VXEVWDQWLDO�
LQYHVWPHQW�LQ�DGGLWLRQDO�VXSSRUW�IRU�EOHQGHG�OHDUQLQJ�GHVLJQ�ZLWKLQ�DFDGHPLF�GLVFLSOLQHV��7HDPV�RI�EOHQGHG�
OHDUQLQJ�GHVLJQHUV�DQG�DGYLVRUV�EDVHG�LQ�6FKRROV�FRPSOHPHQW�WKH�ZRUN�RI�D�FHQWUDO�WHDP�±�D�WRWDO�RI�DERXW����
EOHQGHG�OHDUQLQJ�VSHFLDOLVW�VWDII�ZRUNLQJ�DORQJVLGH�FXUULFXOXP�GHYHORSPHQW�DQG�OHDUQLQJ�VNLOOV�VXSSRUW�VWDII��
7KH�WKUHH�REMHFWLYHV�RI�WKH�8:6�/HDUQLQJ�DQG�7HDFKLQJ�3ODQ�����������DUH��
6WXGHQWV�±RSWLPL]H�VWXGHQW�DFFHVV��HQJDJHPHQW�DQG�VXFFHVV�
&XUULFXOXP�±�LPSOHPHQW�D�FXUULFXOXP�FKDUDFWHUL]HG�E\�LQQRYDWLRQ��HQJDJHPHQW�DQG�H[FHOOHQFH�
4XDOLW\�±�EXLOG�VWDII�FDSDFLW\�WR�HQJDJH�LQ�TXDOLW\�WHDFKLQJ��
�
%XLOGLQJ�RQ�SUHYLRXV�UHVHDUFK�
�
$�ODUJH�VFDOH�VXUYH\�RI�VWXGHQWV�DFURVV�WKUHH�6\GQH\�8QLYHUVLWLHV�LQ������SURYLGHG�LQIRUPDWLRQ�RQ�VWXGHQW�
H[SHFWDWLRQV�DQG�H[SHULHQFHV�RI�OHDUQLQJ�WHFKQRORJLHV��$QDO\VLV�RI�WKH�UHVXOWV��*RVSHU��0DOIUR\��	�0F.HQ]LH��
�������OHG�WR�LGHQWLILFDWLRQ�RI�WKUHH�DVSHFWV�RI�XQLYHUVLW\�WHFKQRORJ\�SURYLVLRQ��
�
��� LQVWLWXWLRQ�OHG��ZLIL��,7�LQIUDVWUXFWXUH�	�VXSSRUW��RQOLQH�OHDUQLQJ�PDQDJHPHQW�V\VWHPV��SURYLVLRQ�RI�

FRPSXWHUV�DQG�WDEOHWV��HWF���
��� DFDGHPLF�OHG��KRZ�WHDFKHUV�DUH�XVLQJ�WKH�DYDLODEOH�WRROV�WR�VXSSRUW�OHDUQLQJ�DFWLYLWLHV��
��� VWXGHQW�OHG��KRZ�VWXGHQWV�DUH�FKRRVLQJ�WR�XVH�WKHLU�RZQ�WHFKQRORJLHV��VXFK�DV�WKHLU�SHUVRQDO�PRELOH�SKRQHV�

DQG�ODSWRSV��IRU�HGXFDWLRQDO�DFWLYLWLHV���
�
$�IROORZ�XS�TXDOLWDWLYH�DQDO\VLV�LGHQWLILHG�ZKHUH�LQVWLWXWLRQ�OHG�DQG�DFDGHPLF�OHG�LQLWLDWLYHV�KDYH�EHJXQ�WR�
DGGUHVV�VRPH�RI�WKH�VWXGHQW�H[SHFWDWLRQV��5XVVHOO��0DOIUR\��*RVSHU��	�0F.HQ]LH��LQ�SUHVV���,Q������VWXGHQWV�
UHSRUWHG�LQFRQVLVWHQW�TXDOLW\�LQ�WKHLU�WHDFKHUV¶�XVH�RI�WHFKQRORJLHV�IRU�OHDUQLQJ��0DQ\�VWXGHQWV�DOVR�DVNHG�IRU�
EHWWHU�ZLIL�DQG�VXSSRUW�IRU�XVH�RI�PRELOH�WHFKQRORJLHV�RQ�FDPSXV��
�
7KH�DGYHQW�RI�WDEOHW�WHFKQRORJ\�VXFK�DV�L3DGV�KDV�IXUWKHU�IRFXVHG�DWWHQWLRQ�RQ�PRELOH�WHFKQRORJLHV�LQ�OHDUQLQJ�
DQG�WHDFKLQJ��+RZHYHU��WKH�L3DG�ZDV�RQO\�UHOHDVHG�LQ������DQG�VR�UHVHDUFK�RQ�LWV�HGXFDWLRQDO�XVH�LV�VWLOO�LQ�LWV�
HDUO\�VWDJHV��0XUSK\��������GHVFULEHV�VL[�PDLQ�FDSDELOLWLHV�RI�WDEOHWV�LQ�WKH�XQLYHUVLW\�VHWWLQJ��XELTXLWRXV�DFFHVV�
WR�FRXUVH�DQG�VXEMHFW�PDWHULDOV��HQUROPHQW�DQG�DGPLQLVWUDWLRQ��SHHU�WR�SHHU�DQG�SHHU�WR�HGXFDWLRQ�FROODERUDWLRQ��
FRQWHQW�JHQHUDWLRQ��UHVHDUFK�PDWHULDO�\LHOGLQJ��SURGXFWLYLW\�HQKDQFHPHQW��
�
7KH�FXUUHQW�LQLWLDWLYHV�DW�8:6��LQFOXGLQJ�WKH�SURYLVLRQ�RI�L3DGV�LQ�������DUH�DLPLQJ�WR�DGGUHVV�VLPXOWDQHRXVO\�
DOO�WKUHH�DVSHFWV�RI�OHDUQLQJ�WHFKQRORJ\�SURYLVLRQ��)RU�H[DPSOH��WKH�L3DG�UROO�RXW�UHTXLUHG�HQKDQFHPHQWV�WR�
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LQVWLWXWLRQDO�LQIUDVWUXFWXUH�DQG�,7�VXSSRUW�VHUYLFHV�DQG�DOVR�WR�WHDFKLQJ�VWDII�GHYHORSPHQW��,VVXLQJ�L3DGV�WR�
VWXGHQWV�JLYHV�WKHP�PRUH�RSWLRQV�IRU�SHUVRQDO�WHFKQRORJ\�XVH��$V�SDUW�RI�WKH�HYDOXDWLRQ�RI�WKHVH�LQLWLDWLYHV�ZH�
DUH�ORRNLQJ�IRU�HYLGHQFH�RI�KRZ�WKH�VWXGHQWV¶�UHSRUWHG�H[SHULHQFHV�KDYH�FKDQJHG�VLQFH�������)LJXUH���LOOXVWUDWHV�
KRZ�WKH�HYDOXDWLRQ�IHHGV�LQWR�WKH�FRUH�OHDUQLQJ�DQG�WHDFKLQJ�REMHFWLYHV��
�

�
)LJXUH����7KUHH�FRPSRQHQWV�RI�8:6�EOHQGHG�OHDUQLQJ�HYDOXDWLRQ��VWXGHQW��VWDII�DQG�FXUULFXOXP��

�
7KH�IXOO�EHQHILWV�RI�WKH�VWUDWHJ\�PD\�QRW�IORZ�WKURXJK�WR�FXUULFXOXP�GHVLJQ�XQWLO���������%XW�WKH�SURYLVLRQ�RI�
L3DG�WDEOHW�GHYLFHV�DORQJ�ZLWK�LPSURYHG�LQVWLWXWLRQ�ZLGH�OHDUQLQJ�WHFKQRORJ\�V\VWHPV�LQ�WKHPVHOYHV�ZLOO�
HQKDQFH�VWXGHQWV¶�DELOLW\�WR�DFFHVV�OHDUQLQJ�UHVRXUFHV�DQG�DFWLYLWLHV��0DQ\�WHDFKHUV�DUH�DOVR�DOUHDG\�LQWURGXFLQJ�
QHZ�ZD\V�RI�LQWHUDFWLQJ�ZLWK��VW�\HDU�VWXGHQWV��PDNLQJ�XVH�RI�PRELOH�OHDUQLQJ�WHFKQRORJLHV��
�
5HVHDUFK�PHWKRGRORJ\�DQG�PHWKRGV�
2YHUDOO�WKLV�LV�D�SUDJPDWLF�HYDOXDWLRQ�H[HUFLVH�GHVLJQHG�WR�SURYLGH�HYLGHQFH�RI�KRZ�WKH�LQWURGXFWLRQ�RI�EOHQGHG�
OHDUQLQJ�GHVLJQ�DQG�PRELOH�OHDUQLQJ�WHFKQRORJLHV�LV�LQIOXHQFLQJ�VWXGHQW�OHDUQLQJ�H[SHULHQFHV�DQG�RXWFRPHV��
6RPH�VSHFLILF�UHVHDUFK�TXHVWLRQV�UHODWHG�WR�LQLWLDWLYHV�EHJXQ�LQ������DUH��
��� +RZ�KDV�WKH��VW�\HDU�VWXGHQW�H[SHULHQFH�RI�WHFKQRORJLHV�LQ�OHDUQLQJ�DW�8:6�FKDQJHG�VLQFH�����"�
��� +RZ�LV�WKH�DYDLODELOLW\�RI�L3DG�GHYLFHV�QRZ�LQIOXHQFLQJ��VW�\HDU�VWXGHQWV¶�OHDUQLQJ�H[SHULHQFH�DW�8:6"�
��� 7R�ZKDW�H[WHQW�LV�EOHQGHG�OHDUQLQJ�DOUHDG\�FRQWULEXWLQJ�WR�VWXGHQW�OHDUQLQJ�H[SHULHQFHV�DQG�RXWFRPHV"�
��� +RZ�ZHOO�DUH�DFDGHPLF�VWDII�DEOH�WR�XVH�RQOLQH�DQG�PRELOH�WHFKQRORJLHV�WR�JRRG�HIIHFW�LQ�WKHLU�WHDFKLQJ"�
�
7KH�UHVHDUFK�ZLOO�DGRSW�D�PL[�RI�TXDQWLWDWLYH�DQG�TXDOLWDWLYH�PHWKRGV��EURDGO\�IROORZLQJ�WKH�WULDQJXODWLRQ�
GHVLJQ�GHVFULEHG�LQ�'HVLJQLQJ�DQG�FRQGXFWLQJ�PL[HG�PHWKRGV�UHVHDUFK��&UHVZHOO�	�3ODQR�&ODUN��������S������
,Q�WKLV�GHVLJQ��TXDOLWDWLYH�DQG�TXDQWLWDWLYH�GDWD�DUH�JDWKHUHG�WRJHWKHU��LQLWLDOO\�DQDO\VHG�VHSDUDWHO\�DQG�WKHQ�
LQWHUSUHWHG�LQ�FRPELQDWLRQ��WR�SURYLGH�H[SODQDWLRQV�RI�KRZ�WKH�LQVWLWXWLRQ�OHG�DQG�DFDGHPLF�OHG�WHFKQRORJ\�
SURYLVLRQ�LV�LQIOXHQFLQJ�VWXGHQW�H[SHULHQFHV�DQG�RXWFRPHV��
�
7KH�VWXGHQW�H[SHULHQFH�
7KH�SULPDU\�GDWD�IRU�JDXJLQJ�DOO�DVSHFWV�RI�WKH�LPSDFW�RQ�VWXGHQW�H[SHULHQFH�ZLOO�FRPH�IURP�DQRQ\PRXV�VXUYH\�
RI��VW�\HDU�XQGHUJUDGXDWH�VWXGHQWV�LQ�6HSWHPEHU�RI�������7KLV�ZLOO�XVH�D�VXEVHW�RI�WKH������VXUYH\�TXHVWLRQV��
DQG�WKHQ�FRPSDUH�WKH�UHVXOWV�ZLWK�FRUUHVSRQGLQJ������UHVSRQVHV��7KH�VXUYH\�LQFOXGHV�WZR�RSHQ�HQGHG�
TXHVWLRQV��LGHQWLFDO�WR�WKRVH�XVHG�LQ�������ZKLFK�FDQ�EH�UXQ�WKURXJK�DQ�DXWRPDWHG�WKHPDWLF�DQDO\VLV�GHYHORSHG�
IRU�WKH������GDWD�DQDO\VLV��5XVVHOO��HW�DO���LQ�SUHVV��
�
7R�DGG�PRUH�FRQWH[WXDO�GHSWK�WR�WKH�LQVWLWXWLRQ�ZLGH�GDWD��ZH�DUH�UXQQLQJ�GLVFLSOLQH�VSHFLILF�IRFXV�JURXSV�ZLWK�
�VW�\HDU�VWXGHQWV��:H�PD\�DOVR�EH�DEOH�WR�XVH�%ODFN%RDUG�OHDUQLQJ�DQDO\WLFV�GDWD�WR�FRPSDUH�WKH�UHSRUWHG�WRRO�
XVH�ZLWK�V\VWHP�JHQHUDWHG�GDWD�RQ�XVH�RI�WRROV�LQ��VW�\HDU�XQGHUJUDGXDWH�VWXG\��
�
7KH�VWDII�H[SHULHQFH�
7KHUH�ZLOO�EH�LQGLYLGXDO�LQWHUYLHZV�ZLWK�D�FURVV�VHFWLRQ�RI�WHDFKLQJ�VWDII�ZKR�DUH�WHDFKLQJ��VW�\HDU�VWXGHQWV�LQ�
������DQG�RU�SUHSDULQJ�WR�WHDFK��QG�\HDU�VWXGHQWV�LQ�������7KH�LQWHUYLHZ�TXHVWLRQV�PDLQO\�IRFXV�RQ�UHVHDUFK�
TXHVWLRQ����DQG�ZLOO�DLP�WR�WHDVH�RXW�ZKHWKHU�WKH�YDULRXV�VXSSRUW�UHVRXUFHV�QRZ�DYDLODEOH�IRU�EOHQGHG�OHDUQLQJ�
DUH�UHDFKLQJ�WKHLU�WDUJHWV��DQG�LI�DGGLWLRQDO�VWDII�VXSSRUW�LV�UHTXLUHG��)LJXUH���VKRZV�D�IORZFKDUW�RI�KRZ�WKH�
YDULRXV�FRPSRQHQWV�RI�WKH�UHVHDUFK�GDWD�DQG�DQDO\VLV�ZLOO�ILW�WRJHWKHU��

�
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�
)LJXUH����6XPPDU\�RI�PL[HG�PHWKRG�UHVHDUFK�SURFHVV�

�
3UHOLPLQDU\�UHVXOWV�DQG�GLVFXVVLRQ�
�
7KH������VXUYH\�DVNHG�VWXGHQWV�KRZ�IUHTXHQWO\�WKH\�XVHG�YDULRXV�RQOLQH�WRROV�DV�SDUW�RI�WKHLU�FRXUVH�
UHTXLUHPHQWV��)LJXUH���VKRZV�DQ�H[DPSOH�RI�UHVSRQVHV�IURP��VW�\HDU�8:6�VWXGHQWV�RQ�KRZ�RIWHQ�WKH\�XVHG��DQG�
KRZ�RIWHQ�WKH\�ZRXOG�OLNH�WR�XVH��SDUWLFXODU�ZHE�EDVHG�UHVRXUFHV��

�

�
)LJXUH�����VW�\HDU�8:6�VWXGHQWV¶�UHVSRQVHV�LQ������RQ�KRZ�RIWHQ�WKH\�XVH�ZHE�UHVRXUFHV��DERYH���

DQG�KRZ�RIWHQ�WKH\�ZRXOG�OLNH�WR��EHORZ��
�
$�ZRUG�IUHTXHQF\�TXHU\�LQ�19,92�DFURVV�WKH������UHVSRQVHV�IURP�8:6��VW�\HDU�VWXGHQWV�WR�µGHVFULEH�WKH�PRVW�
LPSRUWDQW�ZD\V�WKDW�WHFKQRORJ\�KDV�DVVLVWHG�\RXU�OHDUQLQJ�DW�8QLYHUVLW\¶�UHVXOWHG�LQ��DFFHVV��LQIRUPDWLRQ��
RQOLQH�DQG�Y8:6��WKH�8:6�RQOLQH�OHDUQLQJ�PDQDJHPHQW�V\VWHP��DV�WKH�PRVW�IUHTXHQW�ZRUGV���

0
200
400
600
800

1000
1200
1400
1600
1800

view teacher
vodcasts
create AV
materials to share
web sharing of
documents
use e-portfolio for
study

0
100
200
300
400
500
600
700
800
900

1000



��WK�DVFLOLWH�&RQIHUHQFH������3URFHHGLQJV� 3DJH�����

$�VLPLODU�TXHU\�UXQ�RQ�WKH�UHVSRQVHV�WR�µGHVFULEH�ZD\V�LQ�ZKLFK�WKH�8QLYHUVLW\�FRXOG�XVH�WHFKQRORJ\�WR�EHWWHU� 
VXSSRUW�\RXU�OHDUQLQJ¶�UHVXOWHG�LQ��PRUH��ZLUHOHVV��FRPSXWHUV�DQG�LQWHUQHW�DV�WKH�PRVW�IUHTXHQW�ZRUGV�� 
7KHPDWLF�DQDO\VLV�RI�WKH�WH[W�UHVSRQVHV�WR�WKHVH�WZR�TXHVWLRQV�VKRZHG�D�VLJQLILFDQW�SURSRUWLRQ�RI�FRPPHQWV� 
LQGLFDWLQJ�WKDW�VRPH�WHDFKHUV�ZHUH�QRW�XVLQJ�WKH�WHFKQRORJLHV�DV�HIIHFWLYHO\�DV�RWKHUV��5XVVHOO��HW�DO���LQ�SUHVV���

$�VLPLODU�DQDO\VLV�RI�WKH�FRUUHVSRQGLQJ������GDWD�RQ�XVH�RI�ZHE�UHVRXUFHV�DQG�WRROV�ZLOO�EH�DYDLODEOH�LQ�HDUO\� 
1RYHPEHU�������6R�WKH�FRQIHUHQFH�SUHVHQWDWLRQ�ZLOO�LQFOXGH�D�UHSRUW�RQ�WKH�SDWWHUQV�RI�RQOLQH�OHDUQLQJ�DFWLYLW\� 
LQ�������FRPSDUHG�ZLWK������VWXGHQW�H[SHFWDWLRQV��3UHOLPLQDU\�GDWD�IURP�VWDII�LQWHUYLHZV�ZLOO�DOVR�EH�DYDLODEOH� 
WR�LGHQWLI\�SULRULWLHV�IRU�FRQWLQXLQJ�VWDII�DQG�FXUULFXOXP�GHYHORSPHQW��/RQJHU�WHUP��WKH�HYDOXDWLRQ�ZLOO�SURYLGH� 
D�FRPSUHKHQVLYH�WUDFNLQJ�DQG�DGMXVWPHQW�RI�WKH�LQVWLWXWLRQDO�VWUDWHJ\�IRU�EOHQGHG�DQG�PRELOH�OHDUQLQJ�DV�LW� 
XQIROGV��
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