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integration,�especially�the�scienti�c�and�technological�revolution�4.0�with�many�achievements�

has�been�a�ecting�all��elds,�including�higher�education�and�increase�the�demand�for�digital�

resources.�This� is�a�good�condition� for� the�development�of�open�educational� resources� in�

general�and�open�course�ware�in�particular.�In�fact,�open�course�ware�in�the�higher�education�

system�in�Vietnam�is�still�pretty�faint,�mainly�built�and�used�in�each�higher�education�institution�

independently,� lacking� coordination� and� sharing,� leading� to� the� quantity� and� quality� of�

learning� resources� are� not� high� and� e�ective.�Besides�many� advantages,� universities� are�

also�facing�many�di�culties�and�challenges�in�building�and�developing�open�course�ware.�

With�a�core�and�pioneering�role,�the�higher�educational�system�needs�to�deploy�appropriate�

and�e�ective�solutions�to�pioneer�the�development�open�course�ware�in�particular�and�open�

educational� resources� in�general,�meeting� the�policy�of�building� the� learning� society�and�

lifelong�learning,�implementing�a�shared�education.�The�more�shared�knowledge,�the�more�

developed�and�sustainable�the�educational�resources.

� .H��RUG���university,�solution,�development,�open�course�ware
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,��,QWURGXFWLRQ�

7KH� FRQWH[W� RI� WKH� NQR�OHGJH�

HFRQRP��� JOREDOL]DWLRQ�� LQWHUQDWLRQDO�

integration,� especially� the� scienti�c� and�

WHFKQRORJLFDO� UHYROXWLRQ� ���� �LWK� PDQ��

achievements�has�been�a�ecting�all��elds,�

LQFOXGLQJ�KLJKHU�HGXFDWLRQ��8QLYHUVLWLHV�LQ�

9LHWQDP�QHHG�WR�DFWLYHO��LQQRYDWH�LQ�WHUPV�

RI� FXUULFXOXP�� WUDLQLQJ� FRQWHQW�� WHDFKLQJ�

PHWKRGV�DQG�IRFXV�RQ�DOOR�LQJ�OHDUQHUV�WR�

DFTXLUH�NQR�OHGJH�E�� WKHPVHOYHV�DV��HOO�

DV� HTXLS� WKHPVHOYHV� �LWK� WKH� QHFHVVDU��

FRPSHWHQFLHV� DQG� VNLOOV�� ,Q� SDUWLFXODU��

GLJLWDO� WUDQVIRUPDWLRQ� LQ� HGXFDWLRQ� KDV�

LQFUHDVHG� WKH� XVH� RI� GLJLWDO� UHVRXUFHV��

7HDFKHUV� DQG� OHDUQHUV� UHDOO�� QHHG� D� ODUJH�

DQG� TXDOLW�� OHDUQLQJ� PDWHULDOK� VRXUFH� WR�

PHHW� WKH� KLJKHU� DQG� PRUH� GLYHUVH� QHHGV�

RI� WHDFKLQJ�� OHDUQLQJ�� DQG� UHVHDUFK� LQ�

XQLYHUVLWLHV�� 7KLV� FDQ� EH� FRQVLGHUHG� DV� D�

JRRG� FRQGLWLRQ� IRU� WKH� GHYHORSPHQW� RI�

RSHQ�HGXFDWLRQDO�UHVRXUFHV�LQ�JHQHUDO�DQG�

RSHQ�FRXUVH��DUH�LQ�SDUWLFXODU��2SHQ�FRXUVH�

�DUH��LOO�FRQWULEXWH�WR�LPSURYH�WKH�TXDOLW��

RI�WUDLQLQJ�DQG�UHVHDUFK�RI�KLJKHU�HGXFDWLRQ�

LQVWLWXWLRQV�� FUHDWH� OHDUQLQJ� RSSRUWXQLWLHV�
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IRU� HYHU�RQH�� SURYLGH� TXDOLW�� OHDUQLQJ�

UHVRXUFHV�� UHGXFH� WKH� FRVW� RI� GHYHORSLQJ�

DQG�SXEOLVKLQJ�OHDUQLQJ�PDWHULDOV��SURPRWH�

DFDGHPLF� WUDQVSDUHQF��� VROYH� FRS�ULJKW�

LVVXHV�LQ�WKH�SURFHVV�RI�XVLQJ�DQG�VKDULQJ�

OHDUQLQJ�PDWHULDOV��FUHDWH�D�IRXQGDWLRQ�IRU�

XQLYHUVLWLHV�WR�GHYHORS�VXVWDLQDEO���LPSURYH�

WKH� TXDOLW�� RI�KXPDQ� UHVRXUFH� WUDLQLQJ� DV�

�HOO�DV�WKH�DXWRQRP��RI�WKH�XQLYHUVLW��

IDFW�� RSHQ� FRXUVH� �DUH� LQ� WKH�

KLJKHU� HGXFDWLRQ� V�VWHP� LQ� 9LHWQDP� LV�

VWLOO� SUHWW�� IDLQW�� PDLQO�� EXLOW� DQG� XVHG�

LQ� HDFK� KLJKHU� HGXFDWLRQ� LQVWLWXWLRQ�

LQGHSHQGHQWO��� ODFNLQJ� FRRUGLQDWLRQ� DQG�

VKDULQJ�RI�JXLGHOLQHV��TXDQWLW��DQG�TXDOLW��

RI� OHDUQLQJ� UHVRXUFHV� DUH� QRW� KLJK� DQG�

e�ective.� The� construction,� exploitation,�

XVH� DQG� GHYHORSPHQW� RI� RSHQ� FRXUVH�

�DUH� LQ� KLJKHU� HGXFDWLRQ� LQVWLWXWLRQV�

should�be� studied� both� scienti�cally� and�

SUDFWLFDOO��� :LWKLQ� WKH� IUDPH�RUN� RI� D�

scienti�c�article,� this�study�addresses�the�

FRPPRQ� SUREOHPV� RI� RSHQ� FRXUVH� �DUH�

DQG� SURSRVHV� VRPH� VROXWLRQV� WR� GHYHORS�

RSHQ�FRXUVH��DUH�LQ�WKH�XQLYHUVLWLHV�

,,��2YHUYLH��RI�RSHQ�FRXUVH��DUH�

������R�FHSW�

2SHQ� &RXUVH� :DUH� �2&:�� DUH�

TXDOLW��� GLJLWL]HG� DQG� RSHQ�OLFHQVHG�

OHDUQLQJ� PDWHULDOV� WKDW� DUH� DFFHVVLEOH�

LQ� IUHH� FRXUVHV� IRU� XVH� E�� LQVWUXFWRUV��

VWXGHQWV�� DQG� VHOI�OHDUQHUV� LQ� WHDFKLQJ��

OHDUQLQJ� DQG� UHVHDUFKLQJ�� 7KLV� LQLWLDWLYH�

HQDEOHV� XQLYHUVLWLHV� DURXQG� WKH� �RUOG� WR�

SDUWLFLSDWH� LQ� SURYLGLQJ� DQG� H[SDQGLQJ�

DFFHVV� WR� OHDUQLQJ� PDWHULDOV�� 7KH�� FDQ�

be�modi�ed�and�reused�without�violating�

FRS�ULJKW�OD�V��

7R� EXLOG� WKH� KLJK� TXDOLW�� RI� RSHQ�

FRXUVH� �DUH� �LWK� ORQJ�WHUP� YDOXH�� LW� LV�

QHFHVVDU��WR�KDYH�D�IRXQGDWLRQ�FRQVLVWLQJ�

RI�WKUHH�EDVLF�FRPSRQHQWV��

�� 2SHQ� VRXUFH� VRIW�DUH�� IRU� XVH��

UHXVH�� GLVWULEXWLRQ� RI� OHDUQLQJ� FRQWHQW��

VHDUFK�DQG�RUJDQL]DWLRQ�RI�FRQWHQW��OHDUQLQJ�

PDQDJHPHQW�V�VWHPV��FRQWHQW�GHYHORSPHQW�

WRROV��OHDUQLQJ�FRPPXQLWLHV�RQOLQH��

�� 3XEOLVKHG� GRFXPHQWV�� ERRNV� DQG�

MRXUQDOV�IRU�VWXG��DQG�UHIHUHQFH��

�� ,PSOHPHQWDWLRQ�UHVRXUFHV�LQFOXGH�

LQWHOOHFWXDO� SURSHUW�� ULJKWV� OLFHQVHV� WR�

SURPRWH� RSHQ� GRFXPHQW� SXEOLVKLQJ��

SULQFLSOHV� IRU� FRQWHQW� LPSOHPHQWDWLRQ�

DQG� ORFDOL]DWLRQ�� DQG�VWDQGDUGV� WR� HQVXUH�

compatibility� between� di�erent� open�

FRXUVH��DUH�V�VWHPV�>����

7KH�FRPSRQHQWV�RI�WKH�RSHQ�FRXUVH�

�DUH�KDYH�D�FORVH�UHODWLRQVKLS�DQG�FDQ�EH�

speci�ed�as�follows:
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%XLOGLQJ� DQG� H[SORLWLQJ� RSHQ�

FRXUVH��DUH�LQ�VRPH�FRXQWULHV�DURXQG�WKH�

�RUOG�VKR�V�WKDW�WKLV�MRE�UHTXLUHV�D�ORW�RI�

SURIHVVLRQDO�VNLOOV��:LWK�KLJK�TXDOLW��RSHQ�

FRXUVH��DUHV�DOUHDG��DYDLODEOH�DURXQG�WKH�

�RUOG�� PRVWO�� LQ� (QJOLVK�� ORFDOL]DWLRQ� LV�

WKH� EHVW� DQG� IDVWHVW� �D�� IRU� GHYHORSLQJ�

FRXQWULHV� WR� JHW� WKHLU� GHVLUHG� OHDUQLQJ�

PDWHULDOV�

������KDUDFWHUL�WLF��RI�RSH��FR�U�H��DUH

2SHQ�FRXUVH��DUH�SOD�V�D�FRUH�UROH�

LQ�WKH�PRGHUQ�RSHQ�HGXFDWLRQ�V�VWHP�DQG�

LV�GHYHORSHG��LWK�D�QXPEHU�RI�SUHHPLQHQW�

IHDWXUHV��

�� 2SHQ� FRXUVH� �DUH� FRQWHQW� LV�

VWDQGDUG�LQ�VFLHQFH�DQG�PHHWV�WKH�GLYHUVH�

DQG� ULFK� OHDUQLQJ� QHHGV� LQ� PDQ�� VRFLR�

economic� �elds� and� lifelong� learning�

QHHGV��

��9DULRXV�IRUPV�RI�RSHQ�FRXUVH��DUH��

ERRNV��QH�VSDSHUV��KDUG�GRFXPHQWV��VRIW�

GRFXPHQWV�� DXGLR�� YLGHR�� UHFRUGHG� RQ�

CDs,�VCDs,�in�the�form�of��les,�compact�

VL]H��HDV��WR�XVH��FRQYHQLHQFH�RI�DFFHVV��

�� 2SHQ� FRXUVH� �DUH� LQWHUDFWLYLW��

LV� KLJK�� �LWK� LQWHJUDWHG� XVHU� VXSSRUW�� ,Q�

�KLFK��GHYHORSLQJ�LQ�WKH�GLUHFWLRQ�RI�VWURQJ�

DSSOLFDWLRQ�RI�LQIRUPDWLRQ�WHFKQRORJ���WKH�

GRFXPHQW� UHDFKHV�WKH�UHDGHUV�WKH�IDVWHVW��

2YHUFRPH�WKH�JDS�LQ�WLPH�DQG�VSDFH�DQG�

improve�learning�e�ciency.�

-�The�important�di�erence�between�

RSHQ� FRXUVH� �DUH� DQG� RWKHU� OHDUQLQJ�

PDWHULDOV�LV�WKDW�WKH�OLFHQVH�RI�WKH�GRFXPHQW�

DOOR�V�DQ�RQH�WR�DFFHVV�DQG�XVH�LW��

7KHUHIRUH�� �KHQ� GHYHORSLQJ�

2&:�� LW� LV� QHFHVVDU�� WR� SD�� DWWHQWLRQ�

WR� ERWK� FRQWHQW� DQG� SXEOLVKLQJ� OLFHQVH�

GHYHORSPHQW�

2.3.� Classi�cation,� requirements�

D�G�H�DO�DWLR��FULWHULD�RSH��FR�U�H��DUH�

*�Based�on�the�criteria,�open�course�

wares�can�be�classi�ed�into�the�following�

E�V�F�F�W��R���V��

�� %�� QDWXUH� RI� FRQWHQW�� EDVLF� RSHQ�

FRXUVH� �DUH� DQG� VXSSOHPHQWDU�� RSHQ�

FRXUVH��DUH��

�� �FFRUGLQJ� WR� WKH� QDWXUH� RI�

SURGXFWLRQ� WHFKQRORJ��� SDFNDJLQJ� RI�

OHDUQLQJ� PDWHULDOV�� RSHQ� FRXUVH� �DUH�

IRUPDWV� WH[W�� YLGHR�� DXGLR�� PXOWLPHGLD��

VLPXODWLRQ� �VLPXODWLRQ��� HERRN��

multimedia�book,�gami�cation�application�

OHDUQLQJ� PDWHULDOV�� LQWHUDFWLYH� OHDUQLQJ�

PDWHULDOV����

�� �FFRUGLQJ� WR� LQWHURSHUDELOLW���

VWDWLF�RSHQ�FRXUVH��DUH�DQG�G�QDPLF�RSHQ�

FRXUVH��DUH�>����

*�Either�way,�an�open�course�ware�

should�clearly�state�the�requirements:�

��/HDUQLQJ�JRDOV��

��3UHUHTXLVLWHV�IRU�WDNLQJ�WKH�FRXUVH��

��%ULHI�GHVFULSWLRQ�RI�WKH�FRQWHQW�RI�

D�VWXG��PDWHULDO��

��&OHDU�DQG�ORJLFDO�VWUXFWXUH��

���DYH�WKH�FRUUHFW�FRQWHQW��

��*XLGH� OHDUQHUV� WR�XVH�DQG�H[SORLW�

learning�materials�easily�and�e�ectively�in�

speci�c�conditions�with�speci�c�activities.�

�� (QVXUH� WKH� LQWHUDFWLRQ� EHW�HHQ�

FRQWHQW�NQR�OHGJH�DQG�VWXGHQWV��

�� 7KHUH� DUH� UHIHUHQFH� PDWHULDOV��

NQR�OHGJH� FRQVROLGDWLRQ� H[HUFLVHV� DQG�

VNLOO� LPSURYHPHQW� H[HUFLVHV� IRU� HDFK�

NQR�OHGJH�FRQWHQW��
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-� Diversi�ed,� rich� and� reasonable�

OHDUQLQJ�UHVRXUFHV�>����

*� Open� course� ware� evaluation�

criteria�include��

�� 2SHQ� FRXUVH� �DUH� FRQWHQW� LV�

DVVHVVHG�IRU�TXDOLW���HQVXULQJ�DFDGHPLFLW���

XSGDWLQJ� DQG� PHHWLQJ� GLYHUVH� OHDUQLQJ�

QHHGV��

�� 7KH� LQWHUIDFH� RI� WKH� OHDUQLQJ�

PDWHULDOV� LV�IULHQGO���HDV��WR�XVH��HDV��WR�

EUR�VH�WKH�OHDUQLQJ�FRQWHQW��

�� 6KR�� WKH� OHDUQLQJ� UHODWLRQVKLS�

EHW�HHQ� RSHQ� FRXUVH� �DUH� DQG� RWKHU�

WUDGLWLRQDO�IRUPV�RI�OHDUQLQJ��

�� ,PSURYH� WHDFKLQJ� PHWKRGV� E��

LQWHJUDWLQJ� PDQ�� DFWLYH� DQG� PRGHUQ�

WHDFKLQJ�PHWKRGV��

�� 6WXGHQWV� FDQ� VHOI�DVVHVV� WKHLU�

SURJUHVV�LQ�WKH�OHDUQLQJ�SURFHVV��

�� �HOS� VWXGHQWV� FRPSOHWH� SUDFWLFDO�

H[HUFLVHV�DQG�DGYDQFHG�H[HUFLVHV�>����

���FFHVVLELOLW��DQG�LQWHUDFWLYLW���

���GDSWDELOLW��DQG�5HXVDELOLW���

�� 0HHW� SDFNDJLQJ� VWDQGDUGV��

LQIRUPDWLRQ�H[FKDQJH�VWDQGDUGV��PHWDGDWD�

VWDQGDUGV�� TXDOLW�� VWDQGDUGV�� WUDLQLQJ�

PHGLD� VWDQGDUGV�DQG�RWKHU�RUJDQL]DWLRQV¶�

PHGLD�VWDQGDUGV�

������H�L��L���RSH��FR�U�H��DUH�

2.4.1.�Designing�Content�

6RPH� SULQFLSOHV� DSSO�� LQ� FRQWHQW�

GHVLJQ� VXFK� DV� PXOWLPHGLD� SULQFLSOHV��

SULQFLSOHV� RI� LQWHJUDWLQJ� JUDSKLF� WH[W�

UHVXOWV��FRPELQLQJ�SULQFLSOHV��HWF���V�FDQ�

EH�VHHQ��DOPRVW�DOO�OHDUQLQJ�GHVLJQ�PRGHOV�

�OO� OHDUQLQJ� PDWHULDOV� KDYH� RQH� WKLQJ�

LQ� FRPPRQ�� 1HHGV� DQDO�VLV�� OHDUQLQJ�

REMHFWLYHV�� WDVN� DQDO�VLV�� LQSXW� VNLOOV��

SHGDJRJLFDO� VWUDWHJLHV�� GHOLYHU�� PHGLD��

DVVHVVPHQW�DQG�DGMXVWPHQW��

(DFK�PRGHO��HDFK�OHDUQLQJ�PDWHULDO�

GHVLJQ�DFWLYLW��HVWDEOLVKHV�SULQFLSOHV�DQG�

FULWHULD�WR�HQVXUH�WKH�DFFXUDF���FRUUHFWQHVV��

UHDVRQDEOHQHVV�� DWWUDFWLYHQHVV�� DWWUDFWLRQ��

VWLPXODWLRQ�IRU�OHDUQHUV�DQG�DGDSWDWLRQ�IRU�

OHDUQHUV�� �LWK� WKH� OHDUQLQJ� HQYLURQPHQW��

7KH� DSSOLFDWLRQ� RI� OHDUQLQJ� PDWHULDO�

GHVLJQ�PRGHOV�KHOSV�SURIHVVLRQDOV�WR�KDYH�

an�e�ective�teaching�strategy.�

2.4.2.�Designing�interaction�

Thurmond�(2003)�de�nes�interaction�

DV�� �6WXGHQWV¶� HQJDJHPHQW� �LWK� WKH�

OHDUQLQJ�FRQWHQW���LWK�RWKHU�VWXGHQWV���LWK�

LQVWUXFWRUV�� DQG� �LWK� WKH� WHFKQRORJLFDO�

PHGLD� XVHG� LQ� WKH� FRXUVH����� >���� 7KH�

LQWHUDFWLYLW��LQ�RSHQ�FRXUVH��DUH�LV�WR�KHOS�

DFWLYDWH� ORQJ�WHUP�PHPRU�� DQG� HQKDQFH�

DWWHQWLRQ� VSDQ�� 7KHVH� DUH� W�R� HVVHQWLDO�

FDSDELOLWLHV� LQ� DQ�� OHDUQLQJ� PHFKDQLVP��

There� are� other� important� bene�ts� to�

NHHS� LQ�PLQG�DV��HOO��5HDFW��(QFRXUDJH��

,QFUHDVH� VWXGHQW� SDUWLFLSDWLRQ�� 3URPRWH�

NQR�OHGJH�UHWHQWLRQ��%RRVW�PRWLYDWLRQ��

7KHUH�DUH�IRXU�W�SHV�RI�LQWHUDFWLRQV��

��6WXGHQW�7HDFKHU�LQWHUDFWLRQ�

��6WXGHQW���6WXGHQW�LQWHUDFWLRQ�

��6WXGHQW�,QWHUDFWLRQ���&RQWHQW�

��6WXGHQW�6�VWHP�LQWHUDFWLRQ�

� �FFRUGLQJ� WR� .DUOD� *XWLHUUH]�

(2012)� [5],�there� are�4�di�erent� levels�of�

LQWHUDFWLRQ��

��/HYHO����3DVVLYH���QRQ�LQWHUDFWLYH�

��/HYHO����/LPLWHG�LQWHUDFWLRQ�

��/HYHO����0RGHUDWH�LQWHUDFWLRQ�
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��/HYHO�����FWLYH���KLJK�OHYHO�

2.4.3.�Design�evaluation�activity�

7KH� W�SHV� RI� DVVHVVPHQW� LQFOXGH��

3URFHVV��VVHVVPHQW� DQG� &RPSUHKHQVLYH�

�VVHVVPHQW�� 7�SH� RI� WHVW� TXHVWLRQV�

GHVLJQHG�� 7UXH�IDOVH� TXHVWLRQV�� 2QH�

FKRLFH� TXHVWLRQ�� 7KH� TXHVWLRQ� KDV�

PXOWLSOH� DQV�HU� RSWLRQV�� )LOOLQJ� LQ� WKH�

EODQN�� &RQFDWHQDWHG� OLVW�� 6HTXHQFH�

W�SH� TXHVWLRQ�� &RPSRVLWLRQ� TXHVWLRQ��

,PSOHPHQWDWLRQ�TXHVWLRQ�

�����3�EOL�KL���*�LGHOL�H��IRU�RSH��

FR�U�H��DUH

�FFRUGLQJ� WR��DYLG�:LOOH����������

WKH� SXEOLFDWLRQ� RI� 23(1� &2856(�

:�5(� PXVW� IROOR�� �� EDVLF� SULQFLSOHV�

�ULJKWV���DOVR�NQR�Q�DV��5V���7KDW�LV��

���5HXVH���5HXVH��3HRSOH�DUH�DOOR�HG�

WR�UHXVH�SDUW�RU�DOO�RI� WKH��RUN�� IRU�WKHLU�

R�Q� SXUSRVHV� �HJ�� GR�QORDGLQJ� YLGHRV�

IRU�OHDUQLQJ�PDWHULDOV�WR��DWFK��

��� 5HGLVWULEXWLRQ� �� 5HGLVWULEXWLRQ��

3HRSOH�FDQ�VKDUH�PDWHULDOV��LWK�RWKHUV��HJ�

IRU�DUGLQJ�DQ�HOHFWURQLF�DUWLFOH�WR�RWKHUV��

��� 5HYLVH� �� 5HGR�� �Q�RQH� FDQ�

PRGLI��RU�WUDQVODWH�WKH��RUN��HJ�WUDQVODWLQJ�

GRFXPHQWV�LQWR�9LHWQDPHVH��

��� 5HPL[� �� 0L[�� 3HRSOH� FDQ�

combine� two� or�more� di�erent�materials�

WR� FUHDWH� D�QH�� UHVRXUFH�JHQHUDWHG��RUN�

�IRU� H[DPSOH�� WDNH� WKH� YRLFH� PDWHULDO� RI�

WKLV��RUN�FRPELQHG��LWK� WKH�VOLGH�RI�WKH�

GHVN���DQRWKHU�WR�IRUP�D�QH��GRFXPHQW��

���5HWDLQ���5HWDLQ��6LQFH�WKHUH�LV�QR�

�LJLWDO�5LJKWV�0DQDJHPHQW� ��50�� OD���

SHRSOH� FDQ� NHHS�PDWHULDO� FRQWHQW� IRU� DV�

ORQJ�DV�WKH��OLNH��

7KH� SURYLGHU�DXWKRU� FDQ� DOOR�� DOO�

�� SHUPLVVLRQV� RU� OHVV���OVR� DFFRUGLQJ� WR�

:LOOH�� �������� WKH� QXPEHU� RI� OLFHQVHG�

rights� is� a� re�ection� of� the� ‘openness’�

PRUH�RU�OHVV�RI�D�FHUWDLQ�VRXUFH�>���

,,,�� 7KH� UROH� RI� XQLYHUVLWLHV� LQ�

EXLOGLQ��DQG�GHYHORSLQ��RSHQ�FRXUVH��DUH�

8QLYHUVLWLHV�SOD��WKH�UROH�RI�WUDLQLQJ�

SODFHV�� SURYLGLQJ� VRFLHW�� �LWK� KLJK�

TXDOLW��KXPDQ�UHVRXUFHV��DQG�FRQGXFWLQJ�

scienti�c� research� to� meet� the� socio-

HFRQRPLF� GHYHORSPHQW� RI� WKH� FRXQWU���

7KHUHIRUH�� XQLYHUVLWLHV� WDNH� D� SLRQHHULQJ�

SRVLWLRQ� LQ� FUHDWLQJ� OLIHORQJ� OHDUQLQJ�

RSSRUWXQLWLHV� IRU� HYHU�RQH�� HVSHFLDOO��

LGHQWLI�LQJ� WKH� SLYRWDO� UROH� LQ� EXLOGLQJ��

PDQDJLQJ�� GHYHORSLQJ�� DQG� VKDULQJ�

UHVRXUFHV��RSHQ�HGXFDWLRQ�LQ�JHQHUDO�DQG�

RSHQ� FRXUVH� �DUH� LQ� SDUWLFXODU� IRU� WKH�

FRPPXQLW���

8QLYHUVLWLHV�KDYH�D�WHDP�RI�OHFWXUHUV�

�KR�DUH�SHUIRUPLQJ�WKH�WDVN�RI�WUDLQLQJ�WR�

PHHW�WKH�ODERU�QHHGV�RI�DOO�VRFLR�HFRQRPLF�

EUDQFKHV�� 0DQ�� SHRSOH� LQ� OHDGLQJ� UROHV�

LQ� VRFLR�HFRQRPLF� VHFWRUV� LQ� 9LHWQDP�

DUH� WUDLQHG� DW� XQLYHUVLWLHV�� �V� D� UHVXOW��

universities�have�the�capacity�to�ful�ll�the�

FRUH� UROH� RI� SURYLGLQJ� RSHQ� FRXUVH� �DUH�

FRQWHQW� WKDW� PHHWV� WKH� OLIHORQJ� OHDUQLQJ�

QHHGV� RI� DGXOWV�� ,Q� IDFW�� LQ� UHFHQW� WLPHV��

XQLYHUVLWLHV�KDYH�PDGH�FHUWDLQ�FRQWULEXWLRQV�

WR�DGXOW�OLIH�ORQJ�OHDUQLQJ�WKURXJK�WUDLQLQJ�

V�VWHPV�DW�KLJKHU�OHYHOV��PDVWHUV��GRFWRUDO���

WUDLQLQJ� WR� UDLVH� VWDQGDUGV�� EXLOGLQJ�

DQG� RUJDQL]LQJ� WKH� LPSOHPHQWDWLRQ� RI�

NQR�OHGJH�WUDLQLQJ� WRSLFV� WR� PHHW� VRFLDO�

QHHGV���R�HYHU��WKHVH�DFWLYLWLHV�RQO��PHHW�

SDUW�RI�WKH�DGXOW�OHDUQLQJ�QHHGV�LQ�WHUPV�RI�

TXDQWLW��DQG�TXDOLW���

�ORQJ� �LWK� WUDLQLQJ� DFWLYLWLHV��

XQLYHUVLWLHV� KDYH� EHHQ� FDUU�LQJ� RXW�
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many� scienti�c� research� tasks� to� meet�

WKH� GHYHORSPHQW� QHHGV� RI� WKH� FRXQWU���

DQG� DUH� WKH� SODFHV� WR� GLUHFWO�� RUJDQL]H�

scienti�c�research�and�technology�transfer�

DFWLYLWLHV�� WXUPHULF�� ,Q� IDFW�� LQ� UHFHQW�

WLPHV��WKHUH�DUH�PDQ��VWXGLHV�FDUULHG�RXW�

DW� XQLYHUVLWLHV� WKDW� KDYH� EHHQ� DSSOLHG� WR�

VRFLR�HFRQRPLF� GHYHORSPHQW�� 7KHUHIRUH��

VFKRROV�KDYH�HQRXJK�FRQGLWLRQV�WR�FUHDWH�

OHDUQLQJ�PDWHULDOV� DQG�RSHQ� FRXUVH��DUH�

QRW�RQO��PHHWV� WKH� OHDUQLQJ�QHHGV�RI� WKH�

SUHVHQW� EXW� DOVR� PHHWV� WKH� QHHGV� RI� WKH�

IXWXUH��

7KH� IDFLOLWLHV� RI� WKH� VFKRROV� PHHW�

WKH� UHTXLUHPHQWV� RI� FRPPXQLFDWLRQ��

LQIRUPDWLRQ� GLVVHPLQDWLRQ� DQG�

GLVWULEXWLRQ��WKHUH�LV�DQ�HOHFWURQLF�SRUWDO�WR�

FDUU��RXW� WKH�WDVN�RI�FRPPXQLFDWLQJ�DQG�

SURPRWLQJ�LQIRUPDWLRQ��KDYH�D�FHQWHU�IRU�

SURGXFLQJ� HOHFWURQLF� OHDUQLQJ� PDWHULDOV��

KDYH� D� WUDGLWLRQDO� DQG� HOHFWURQLF� OLEUDU��

WR� PDQDJH� OHDUQLQJ� PDWHULDOV� DQG� RSHQ�

HGXFDWLRQDO� UHVRXUFHV�� KDYH� VRIW�DUH� WR�

PDQDJH� OHDUQLQJ� PDWHULDOV� DQG� WUDLQLQJ�

LQ� WKH� IRUP� RI� RQOLQH� DQG� UHPRWH�� KDYH�

PDJD]LQHV� RU� FRRSHUDWH� �LWK� MRXUQDOV� WR�

�ULWH�UHVHDUFK�DUWLFOHV��FRPPXQLFDWLRQ������

,Q�IDFW��XQLYHUVLWLHV�KDYH�SDUWLFLSDWHG�LQ�WKH�

SURGXFWLRQ� DQG� UHOHDVH�RI�PDQ�� OHDUQLQJ�

materials� for� training� and� scienti�c�

UHVHDUFK�ERWK�KDUG�DQG�HOHFWURQLF�OHDUQLQJ�

PDWHULDOV�� VKDULQJ� OHDUQLQJ� PDWHULDOV�

�LWK� GRPHVWLF� DQG� IRUHLJQ� XQLYHUVLWLHV��

2UJDQL]HG� PDQ�� RQOLQH� FRXUVHV� YLD�

QHW�RUN��GLVWDQFH����

:KHQ�SDUWLFLSDWLQJ�LQ�WKH�HFRV�VWHP�

RI�RSHQ�HGXFDWLRQDO�UHVRXUFHV��XQLYHUVLWLHV�

KDYH� D� ORW� RI� LQIRUPDWLRQ� LQ� GHYHORSLQJ�

DQG� LPSURYLQJ� HGXFDWLRQ� SROLFLHV� DQG�

VWUDWHJLHV� EHWWHU�� XQLYHUVLWLHV� �LOO� JUDVS�

LW��FRPSUHKHQVLYHO��WKH�QHHGV�RI�OHDUQHUV�

DQG� WKH� IHHGEDFN�RI� VWDNHKROGHUV� IRU� WKH�

OHDUQLQJ� PDWHULDOV� SURYLGHG� E�� WKHP��

WKHUHE��VHWWLQJ�RXW�D�SODQ�WR�LPSURYH�WKH�

TXDOLW��RI�OHDUQLQJ�PDWHULDOV�LQ�SDUWLFXODU�

DQG� WKH� TXDOLW�� RI� WUDLQLQJ� LQ� JHQHUDO��

7HDFKHUV� DQG� VWXGHQWV� KDYH�PRUH� DFFHVV�

WR� GLYHUVH�� ULFK� DQG� TXDOLW�� OHDUQLQJ�

UHVRXUFHV�� �KLFK� KHOSV� WHDFKHUV� DQG�

OHDUQHUV� KDYH� D�EURDG� XQGHUVWDQGLQJ�DQG�

KDYH�PRUH�RSSRUWXQLWLHV� WR�SDUWLFLSDWH�LQ�

the�educational�process�more�e�ectively.

,Q�DGGLWLRQ���LWK�WKH�GHYHORSPHQW�RI�

RSHQ�FRXUVH��DUH��XQLYHUVLWLHV�DUH�DOOR�HG�

WR�XVH�D�ODUJH��FRPSOHWH�DQG�VHFXUH�V�VWHP�

RI�OHDUQLQJ�PDWHULDOV�IRU�WUDLQLQJ�DFWLYLWLHV��

scienti�c� research,� accreditation,� etc.� of�

WKH�VFKRROV�

)URP�WKH�DERYH�DQDO�VLV��XQLYHUVLWLHV�

KDYH� HQRXJK� FRQGLWLRQV� DQG� UHVRXUFHV�

to� ful�ll� the� core� and� pioneering� role� in�

WKH� GHYHORSPHQW� RI�RSHQ� FRXUVH��DUH� LQ�

SDUWLFXODU�DQG�RSHQ�HGXFDWLRQDO�UHVRXUFHV�

LQ�JHQHUDO��PHHWLQJ�WKH�QHHGV�RI�OHDUQHUV��

OLIHORQJ�SUDFWLFH

,9���GYDQWD�HV�DQG�GLVDGYDQWD�HV�

RI� GHYHORSLQ�� RSHQ� FRXUVH� �DUH� DW�

XQLYHUVLWLHV�

������G�D�WD�H��

�� 8QLYHUVLWLHV� DUH� D�DUH� DQG�

DSSUHFLDWH�WKH�LPSRUWDQFH�RI�RSHQ�FRXUVH�

�DUH�IRU�WKH�GHYHORSPHQW��LQQRYDWLRQ�DQG�

TXDOLW��LPSURYHPHQW�RI�KLJKHU�HGXFDWLRQ�

WRGD���

��,QIRUPDWLRQ�DQG�OLEUDU��DFWLYLWLHV�RI�

KLJKHU�HGXFDWLRQ�LQVWLWXWLRQV�KDYH�DSSOLHG�

scienti�c� and� technological� advances�

VXFK� DV� VRIW�DUH�� QHW�RUN� V�VWHPV��

FRPSXWHU�V�VWHPV��PRGHUQ�HTXLSPHQW�DQG�

PDFKLQHU��� HWF�� 7KLV� LV� WKH� EDVLF� PHDQV�
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IRU� WKH� VFKRRO� WR� DFFHOHUDWH� WKH� SURFHVV�

RI� EXLOGLQJ� DQG� GHYHORSLQJ� RSHQ� FRXUVH�

�DUH�WR�PHHW�WKH�UHTXLUHPHQWV�RI�OLIHORQJ�

OHDUQLQJ�LQ�WKH�FRPPXQLW���

��5HVRXUFHV�RI�WUDGLWLRQDO�GRFXPHQWV�

DQG� GRFXPHQWV� LQ� GLJLWDO� IRUP� �WKHVHV��

WKHVHV�� OHFWXUH� RXWOLQHV�� WH[WERRNV��

references,� scienti�c� research� results,�

����� DUH� YHU�� ULFK�� WKLV� LV� WKH� IRXQGDWLRQ��

WKH� EDVLV� IRU� EXLOGLQJ� DQG� GHYHORSLQJ�

RSHQ� FRXUVH� �DUH� WR� PHHW� SUDFWLFDO�

UHTXLUHPHQWV��

-� The� sta�� and� lecturers� involved�

LQ� WKH� GHYHORSPHQW�RI� RSHQ� FRXUVH��DUH�

KDYH� VROLG� SURIHVVLRQDO� FRPSHWHQFH�� DUH�

GHGLFDWHG�WR�WKH�SURIHVVLRQ��HDJHU�WR�OHDUQ�

and� actively� absorb� advanced� scienti�c�

DQG�WHFKQRORJLFDO�DFKLHYHPHQWV��

4.2.�Di�culties�

��7KH�RSHQ�FRXUVH��DUH�GHYHORSPHQW�

strategy�and�plan�for�each�speci�c�period�

DQG�VWDJH�LQ�WKH�KLJKHU�HGXFDWLRQ�V�VWHP�

KDV�QRW��HW�EHHQ�GHYHORSHG��

�� 7KH� RSHQ� FRXUVH� �DUH� TXDOLW��

DVVXUDQFH� FRQGLWLRQV� KDYH� QRW� EHHQ�

speci�ed�speci�cally�to�ensure�the�criteria�

RI� WKH� OHDUQLQJ� PDWHULDOV�� WKHUH� DUH� QR�

FRPSUHKHQVLYH� VWDQGDUGV� IRU� HYDOXDWLQJ�

RSHQ�FRXUVH��DUH�TXDOLW���

�� 7KH� LQYHVWPHQW� RI� UHVRXUFHV��

LPSOHPHQWDWLRQ� RUJDQL]DWLRQ� DQG�

FRQGLWLRQV� WR� EXLOG� DQG� GHYHORS� RSHQ�

FRXUVH��DUH�IRU�WKH�OHDUQLQJ�FRPPXQLW��LV�

VWLOO�PRGHVW���KLOH�LQ�IDFW��WR�GHYHORS�RSHQ�

course�ware�requires��nancial�investment�

WR� LQYHVW� LQ� WHFKQRORJ�� LQIUDVWUXFWXUH��

GLJLWL]H� GRFXPHQWV�� XSJUDGH� VRIW�DUH��

SXUFKDVH�PRGHUQ� HTXLSPHQW� DQG� FRQWHQW�

GHYHORSPHQW�FRVWV�

�� (TXLSPHQW� XVHG� IRU� DXWRPDWLQJ�

LQIRUPDWLRQ�OLEUDU�� DFWLYLWLHV�� WKH�

FRQQHFWLRQ� RI� VKDUHG� OLEUDULHV� IRU�

XQLYHUVLWLHV� KDV� QRW� EHHQ� V�QFKURQL]HG�

and�e�ective.�

-� One� of� the� biggest� di�culties� in�

WKH� SURGXFWLRQ� RI� RSHQ� FRXUVH� �DUH� LV�

WKH� OHJDO� LVVXH� RI� LQWHOOHFWXDO� SURSHUW��

ULJKWV�� 7KLV� SUREOHP� LQ� WKH� �RUOG� KDV�

PDQ�� VROXWLRQV�� EXW� IRU� RXU� FRXQWU�� LW� LV�

VWLOO�D�ELJ�FKDOOHQJH�DQG�EHFRPHV�D�EDUULHU�

LQ� WKH� GHYHORSPHQW�RI� RSHQ� FRXUVH��DUH�

SURGXFWLRQ�� �OWKRXJK� WKHUH� DUH� PDQ��

FRQIHUHQFHV� DQG� VHPLQDUV� RQ� WKLV� LVVXH��

WKHUH�DUH�QR�OHJDO�GRFXPHQWV�DV�D�EDVLV�IRU�

RSHQ�FRXUVH��DUH�GHYHORSPHQW� LQ�KLJKHU�

HGXFDWLRQ�LQVWLWXWLRQV�

9��6RPH�VROXWLRQV�WR�GHYHORS�RSHQ�

FRXUVH��DUH�LQ�KL�KHU�HGXFDWLRQ

5.1.�Implement�an�open�education�

system� and�mechanisms� and� policies� to�

GH�HORS�RSH��FR�U�H��DUH�L��DFFRUGD�FH�

with�the�context�of�Vietnam�

7KH� VWUDWHJLF� VROXWLRQ� WR� JHW� WKH�

XQLYHUVLW�� V�VWHP� WR� SDUWLFLSDWH� LQ�

EXLOGLQJ� RSHQ� HGXFDWLRQDO� UHVRXUFHV� LQ�

JHQHUDO�DQG�RSHQ�FRXUVH��DUH�LQ�SDUWLFXODU�

LV�WR�LPSOHPHQW�DQ�RSHQ�HGXFDWLRQ�EDVHG�

RQ� WKH� LPSRUWDQW� IDFWRUV� WKDW� DUH� WKH�

V�VWHP� RI� HGXFDWLRQDO� LQVWLWXWLRQV�� RSHQ�

HGXFDWLRQ�� RSHQ� HGXFDWLRQDO� UHVRXUFHV��

RQOLQH� FRXUVHV�� DQG� RSHQ� HGXFDWLRQ� DQG�

WUDLQLQJ�SROLFLHV��

6WDWH�PDQDJHPHQW�DJHQFLHV�QHHG�WR�

KDYH�DSSURSULDWH�OHJDO�SURYLVLRQV�UHODWHG�WR�

SXEOLVKLQJ� OLFHQVHV� �&UHDWLYH�&RPPRQV��

to� have� an� o�cial� regulatory� document,�

creating� a� uni�ed� legal� foundation� and�

FRUULGRU� IRU� FRQVWUXFWLRQ�� DQG� GHYHORS�

RSHQ�FRXUVH��DUH�LQ�D�VXVWDLQDEOH��D���
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�IWHU� KDYLQJ� PHFKDQLVPV� DQG�

SROLFLHV�IURP�WKH�PDFUR�OHYHO��XQLYHUVLWLHV�

need� to� develop� their� own� speci�c�

SROLFLHV�DQG�FRQFUHWL]H� WKLV�SROLF�� LQ� WKH�

GHYHORSPHQW� VWUDWHJ�� RI� WKH� XQLYHUVLW��

DQG� IXQFWLRQDO� XQLWV�� �� DQG� DW� WKH� VDPH�

WLPH� GHYHORS� VKRUW�WHUP�� PHGLXP�WHUP�

DQG�ORQJ�WHUP�DFWLRQ�SODQV��

����� 6WUH��WKH�L��� FRRUGL�DWLR��

among� universities� in� developing� open�

FR�U�H��DUH�

8QLYHUVLWLHV� QHHG� WR� EXLOG� D�

PHFKDQLVP� IRU� FRRUGLQDWLRQ� DQG�

DVVRFLDWLRQ� WR� MRLQWO�� EXLOG�� VKDUH� DQG�

H[FKDQJH� RSHQ� FRXUVH� �DUH� UHVRXUFHV�

�LWK�OLEUDULHV�RI�XQLYHUVLWLHV��LWK�WKH�VDPH�

WUDLQLQJ� PDMRUV�� %XLOGLQJ� D� QHW�RUN� RI�

GLJLWDO�OLEUDULHV�RI�XQLYHUVLWLHV��HVWDEOLVKLQJ�

UHODWLRQVKLSV�WR�H[FKDQJH�DQG�VKDUH�RSHQ�

FRXUVH� �DUH� UHVRXUFHV� RQ� WKH� EDVLV� RI�

mutual�bene�ts,�contributing�to�enriching�

WKH�FRPPRQ�UHVRXUFH�UHSRVLWRU���PHHWLQJ�

WUDLQLQJ� UHTXLUHPHQWV�� VRFLR�HFRQRPLF�

FUHDWLRQ�DQG�GHYHORSPHQW��

,Q� RUGHU� WR� JHW� WKH� XQLYHUVLW��

FRPPXQLW�� WR� SDUWLFLSDWH� LQ� DQ� RSHQ�

QHW�RUN� RI� HGXFDWLRQDO� UHVRXUFHV� LQ�

JHQHUDO�DQG�RSHQ�FRXUVH��DUH�LQ�SDUWLFXODU��

�rst�of�all,�there�must�be�the�policy�of�the�

0LQLVWU�� RI� (GXFDWLRQ� DQG� 7UDLQLQJ� DQG�

WKH�FRRUGLQDWLRQ�DQG�VXSSRUW��RI�UHOHYDQW�

0LQLVWULHV�DQG��JHQFLHV��

5.3.� Increase� investment� in�

UH�R�UFH��WR�GH�HORS�RSH��FR�U�H��DUH�

:LWK�WKH�LPSRUWDQW�DQG�PHDQLQJIXO�

UROH� RI� RSHQ� FRXUVH� �DUH� LQ� WKH� WUDLQLQJ�

DQG� UHVHDUFK� DFWLYLWLHV� RI� D� XQLYHUVLW���

XQLYHUVLWLHV� QHHG� WR� KDYH� WKH� ULJKW�

investment� in� �nance,� technology� and�

KXPDQ� UHVRXUFHV� WR� FDUU�� RXW� WKH� �RUN��

EXLOG�� GHYHORS�� RUJDQL]H�� PDQDJH� DQG�

VHUYH�RSHQ�FRXUVH��DUH�UHVRXUFHV��

In�terms�of��nance,�it� is�necessary�

WR� DUUDQJH� D� VWDEOH� IXQGLQJ� VRXUFH� WR�

LPSOHPHQW�WKH�GLJLWL]DWLRQ�RI�GRFXPHQWV��

SXUFKDVH� WKH� QHFHVVDU�� PHDQV� DQG�

HTXLSPHQW� WR� SURGXFH� GRFXPHQWV� DQG�

WR� FRQQHFW� �LWK� WKH� UHVRXUFHV� RI� RWKHU�

WUDLQLQJ�LQVWLWXWLRQV��7KHUH�LV�DOVR�IXQGLQJ�

WR�VXSSRUW�DQG�HQFRXUDJH�FRQWHQW�FUHDWLRQ�

DQG� UHVRXUFH� VKDULQJ��5HJDUGLQJ� KXPDQ�

UHVRXUFHV�� LW� LV� QHFHVVDU�� WR� WUDLQ� DQG�

arrange�quali�ed�and�experienced�human�

UHVRXUFHV� WR� PHHW� WKH� UHTXLUHPHQWV�

RI� RSHQ� FRXUVH� �DUH� FRQVWUXFWLRQ�

DQG� GHYHORSPHQW�� &UHDWH� IDYRUDEOH�

conditions� for� sta�� to� participate� in�

UHIUHVKHU� FRXUVHV�� LPSURYH� SURIHVVLRQDO�

quali�cations,� especially� participate�

LQ� WUDLQLQJ� FRXUVHV� RQ� NQR�OHGJH� DQG�

VNLOOV� WR� EXLOG� DQG� GHYHORS� RSHQ� FRXUVH�

�DUH�� /HFWXUHUV�� UHVHDUFKHUV�� VWXGHQWV�

DQG� OLEUDULDQV� �LOO� EH� WKH� RQHV� �KR�

GLUHFWO�� FUHDWH� DQG� VKDUH� RSHQ� FRXUVH�

�DUH�� 7KHUHIRUH�� WKLV� WHDP� QHHGV� WR� EH�

WUDLQHG�DQG�IRVWHUHG� WKH�QHFHVVDU��VNLOOV�

LQ�WHFKQRORJ���WHFKQLTXHV�DQG�PHWKRGV�WR�

EXLOG�DQG�GHYHORS�RSHQ�FRXUVH��DUH�

5.4.�Promote� the� role� of� lecturers�

in� the� production� and� development� of�

23�1��2�56��:�5��

The� school’s� teaching� sta�� is� the�

IRUFH� GLUHFWO�� EXLOGLQJ� DQG� XVLQJ� RSHQ�

FRXUVH��DUH�UHVRXUFHV��7KHUHIRUH��WHDFKHUV�

DQG�VWXGHQWV�QHHG�WR�PDVWHU�WKH�SULQFLSOHV�

RI� EXLOGLQJ�� VKDULQJ�� DQG� FRPSO�LQJ�

�LWK� FRS�ULJKW� DQG� XVH� OLFHQVH� LVVXHV� RI�

WKLV� UHVRXUFH�� )URP� WKHUH�� NQR�� KR�� WR�

EXLOG� DQG� GHYHORS� RSHQ� FRXUVH� �DUH� IRU�

WHDFKLQJ�� OHDUQLQJ�DQG� UHVHDUFK� DFWLYLWLHV�
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DFFRUGLQJ�WR�WKH�QDWXUH�DQG�UHTXLUHPHQWV�

RI�WKLV�UHVRXUFH��

,Q�DGGLWLRQ�WR�FUHDWLQJ�DQG�VKDULQJ�

GRFXPHQWV�� WKH� OHFWXUHU� LV� DOVR� WKH� RQH�

�KR� VHOHFWV�� JXLGHV�� DQG� JLYHV� VWXGHQWV�

UHJXODWLRQV� RQ� UHDGLQJ� GRFXPHQWV�

WH[WERRNV�� DQG� VXJJHVWV� UHIHUHQFHV��

7KHUHIRUH�� WKH� TXDOLW�� RI� RSHQ� FRXUVH�

�DUH�ODUJHO��GHSHQGV�RQ��KLFK�UHVRXUFHV�

WKH� WUDLQHUV� FKRRVH� WR� XVH� WR� VXLW� WKH�

SDUWLFXODU�FRQWH[W�DQG�KR��WKH��LQWHJUDWH�

WKHP�LQWR�WHDFKLQJ��WUDLQLQJ�DQG�OHDUQLQJ�

DFWLYLWLHV��

7KH� VFKRRO� DOVR� QHHGV� WR� FUHDWH�

DQ� DFDGHPLF� IUHHGRP� HQYLURQPHQW��

HQFRXUDJH� LQYHVWPHQW� LQ� WKH�FRPSLODWLRQ�

RI� FXUULFXOD�� OHFWXUHV� DQG� RWKHU� OHDUQLQJ�

PDWHULDOV�� WKHUHE�� FUHDWLQJ� PRWLYDWLRQ�

IRU� OHFWXUHUV�� UHVHDUFKHUV� DQG�VWXGHQWV� WR�

SURPRWH� GHYHORS� DQG� VKDUH� RSHQ� FRXUVH�

�DUH�UHVRXUFHV��

���������UH�RSH��DFFH���IRU�IDF�OW��

D�G��W�GH�W��

7KLV�VROXWLRQ� LV� LQWHQGHG� WR�HQVXUH�

WKDW� IDFXOW�� DQG� VWXGHQWV� KDYH� XQLYHUVDO�

DFFHVV� WR� WKH� LQIRUPDWLRQ� WHFKQRORJ��

LQIUDVWUXFWXUH�� VRIW�DUH�� DQG�FRQQHFWLYLW��

QHHGHG�WR�DFFHVV�WKH�,QWHUQHW�DQG�GHYHORS�

RU� DGDSW�HGXFDWLRQDO�PDWHULDOV��HGXFDWLRQ�

of�di�erent�types.�This�includes�software�

DSSOLFDWLRQV��VXFK�DV�:HE�FRQWHQW�HGLWLQJ�

WRROV�� FRQWHQW� PDQDJHPHQW� V�VWHPV��

WHPSODWHV�� DQG� WRRONLWV� WKDW� IDFLOLWDWH� WKH�

FUHDWLRQ�DQG�XVH�RI�HGXFDWLRQDO�UHVRXUFHV��

7DLORU�PDGH�� DGMXVWDEOH� GHVLJQ�� ,W� PD��

DOVR� UHTXLUH� GHYHORSLQJ� DQ� DUFKLYH� RI�

IDFXOW��WHDFKLQJ��RUN�DQG�VWXGHQW�OHDUQLQJ�

WKDW�FDQ�VHUYH�DV�D�SR�HUIXO�OHDUQLQJ�DQG�

UHVHDUFK�UHVRXUFH�

9,���RQFOXVLRQ�

�HYHORSLQJ� RSHQ� FRXUVH� �DUH�

LV� DQ� LQHYLWDEOH� WUHQG� LQ� WKH� FRQWH[W� RI�

JOREDOL]DWLRQ� DQG� LQGXVWULDO� UHYROXWLRQ�

�����WR�DUGV�EXLOGLQJ�D�PRGHUQ�HOHFWURQLF�

OLEUDU��� OLQNLQJ� �LWK� OLEUDULHV� RI� RWKHU�

HGXFDWLRQDO� LQVWLWXWLRQV�� FRQWULEXWLQJ�

WR� LQQRYDWLRQ�� WHDFKLQJ� DQG� OHDUQLQJ�

PHWKRGV�� LPSURYLQJ� WUDLQLQJ� TXDOLW�� DQG�

UHQRYDWLQJ� XQLYHUVLW�� DGPLQLVWUDWLRQ��

3URPRWLQJ� WKH� VWUHQJWKV� RI� HDFK� VFKRRO�
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