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Executive Summary

Aims of the report

2YHUYLHZ

7KH�DLP�RI�WKLV�UHSRUW�LV�WR�SURYLGH�LQVLJKW�LQWR�LVVXHV�VXUURXQGLQJ�OHDUQLQJ�DQG�HGXFDWLRQ�WKDW�XQGHUSLQ
WKH�SURMHFW�REMHFWLYHV��,W�SUHVHQWV�D�SUHOLPLQDU\�IUDPHZRUN�¥�D�SHGDJRJLF�PRGHO���IRU�WKH�RQ�JRLQJ�ZRUN�RI
WKH�SURMHFW�DQG�JRRG�HGXFDWLRQDO�SUDFWLFH�LQ�JHQHUDO��7KH�PRGHO�SDUWLFXODUO\�HPSKDVLVHV�WKH�SHGDJRJLF
SURFHVVHV�UHTXLUHG�IRU�GHYHORSLQJ�UHVHDUFK�RULHQWDWHG�DSSURDFKHV�WR�OHDUQLQJ��7KH�UHSRUW�LV�D�ZRUNLQJ
GRFXPHQW�DQG�VWHPV�IURP�D�ZLGH�UHDFKLQJ�OLWHUDWXUH�UHYLHZ�LQFOXGLQJ�HGXFDWLRQDO�UHVHDUFK�DQG�SUDFWLFH�
WRJHWKHU�ZLWK�LQWHULP�FRQFOXVLRQV�IURP�WKH�SURMHFW�ZRUN��7KH�ODWWHU�GUDZV�RQ�RXU�RZQ�H[SHULHQFHV�LQ�DV�ERWK
UHVHDUFKHUV�DQG�HGXFDWLRQDO�GHYHORSHUV�DQG�RQ�HYDOXDWLRQ�RI�FXUUHQW�DFDGHPLF�SUDFWLFH�

6HFWLRQ�$�GHVFULEHV�WKH�UDWLRQDOH�XQGHUO\LQJ�WKH�SURMHFW�REMHFWLYHV�DQG�VXPPDULVHV�WKH�UHOHYDQW�IDFWRUV
LQYROYHG�LQ�OHDUQLQJ�SURFHVVHV�DQG�HGXFDWLRQDO�V\VWHPV��ZKLFK�DUH�GLVWLOOHG�IURP�D�PRUH�GHWDLOHG�DFFRXQW�RI
WKH�LVVXHV�GHVFULEHG�LQ�6HFWLRQ�%��/HDUQLQJ�DQG�6HFWLRQ�&��(GXFDWLRQ��7DNHQ�WRJHWKHU��WKHVH�IDFWRUV�LQIRUP
WKH�7(/5,�SHGDJRJLF�PRGHO�DQG�IRUP�WKH�EDVLV�RI�WKH�IXWXUH�ZRUN�RI�WKH�SURMHFW�LQ�LPSOHPHQWLQJ�HGXFDWLRQDO
WHFKQRORJLHV�DQG�GLVVHPLQDWLQJ�HIIHFWLYH�SUDFWLFH��,Q�WXUQ��WKH�SURMHFW�RXWFRPHV�DLP�WR�LQIRUP�WKH
GHYHORSPHQW�RI�LQVWLWXWLRQDO��GHSDUWPHQWDO�DQG�LQGLYLGXDO�OHDUQLQJ�DQG�WHDFKLQJ�VWUDWHJLHV�

'LVVHPLQDWLQJ�SURMHFW�RXWFRPHV
7KH�UHSRUW�ZLOO�EH�DGDSWHG�IRU�YDULRXV�VWDNHKROGHUV��LQFOXGLQJ�
♦ WKH�SUHSDUDWLRQ�RI�DFDGHPLF�SDSHUV�
♦ SDSHUV�WKDW�LQIRUP�DFDGHPLF�TXDOLW\�DVVXUDQFH�DQG�HQKDQFHPHQW�SURFHVVHV�
♦ VWDII�GHYHORSPHQW�PDWHULDOV�DQG�ZRUNVKRSV�
♦ LQIRUPDWLRQ�DQG�JXLGDQFH�SDFNV�IRU�DFDGHPLF�VWDII��GHSDUWPHQWV��LQVWLWXWLRQV�DQG�QDWLRQDO

ERGLHV�

7KH�SUHVHQWDWLRQ�RI�PDWHULDOV�DQG�PHGLXP�RI�GLVVHPLQDWLRQ�UHTXLUH�FDUHIXO�FRQVLGHUDWLRQ�LQ�RUGHU
WKDW�WKH�7(/5,�IUDPHZRUN�PLJKW�EH�XWLOLVHG�WR�EHVW�HIIHFW�LQ�LQIRUPLQJ�SROLF\�DQG�HQKDQFLQJ
TXDOLW\�DQG�HIIHFWLYHQHVV�RI�DFDGHPLF�SUDFWLFH�

:RUNLQJ�ZLWK�FRXUVHV�LQ�VSHFLILF�VXEMHFW�DUHDV
6HOHFWHG�FRXUVHV�IURP�VWDII�LQ�SDUWLFLSDWLQJ�GHSDUWPHQWV�LQ�SKDVH����:DUZLFN�	�2[IRUG��ZLOO�EH
PDSSHG�RQWR�WKH�SHGDJRJLF�IUDPHZRUN��7KLV�HQDEOHV�VSHFLILF�UHVHDUFK�OHG�DSSURDFKHV�WR�WHDFKLQJ
DQG�OHDUQLQJ�PHWKRGRORJLHV�WR�EH�PDGH�H[SOLFLW��VXEMHFW�VSHFLILF�GLIIHUHQFHV�WR�EH�UHFRJQLVHG�
)URP�WKLV�VWDQGSRLQW��WKH�HYROYLQJ�IUDPHZRUN�LV�LQIRUPHG�E\�GLVFLSOLQH�UHODWHG�IDFWRUV�DVVLVWV�WKH
SURMHFW�WR�EHVW�LGHQWLI\�ZKHUH�WHFKQRORJLFDO�VROXWLRQV�FDQ�HQKDQFH�WKHVH�DSSURDFKHV�

,QIRUPLQJ�QDWLRQDO�LVVXHV
7KURXJK�WKH�FRXUVH�RI�UHFHQW�QDWLRQDO�GHYHORSPHQWV��IURP�'HDULQJ�WR�WKH�,/7��DQG�IURP�WKH�74()�

LQVWLWXWLRQDO�OHDUQLQJ�DQG�WHDFKLQJ�VWUDWHJLHV�WR�4$$��DQG�VXEMHFW�EHQFKPDUNLQJ��+()&(�KDYH
PDGH�LW�FOHDU�WKDW�WKHVH�DUHDV�RI�HQRUPRXV�LPSRUWDQFH�DFURVV�WKH�ZKROH�RI�+(��0HWKRGV�RI
HYDOXDWLQJ�WKH�HIIHFWLYHQHVV��DQG�FRVW�HIIHFWLYHQHVV��RI�WKH�7(/5,�DSSURDFK�ZLOO�IRUP�DQ�LPSRUWDQW
SDUW�RI�WKLV�DUHD�RI�ZRUN�

                                                          
1 Institute for Learning and Teaching – accreditation of teaching as an HE profession.
2 Teaching Quality Enhancement Fund – to be provided 1999/2000 to HE institutions for the development,
implementation and evaluation of learning and teaching strategies.
3 Quality Assurance Agency
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Embedding a research approach to learning into curricula using technology

7(/5,�3URMHFW�2EMHFWLYHV

7KH�IRFXV�RI�WKH�7(/5,�SURMHFW�LV�LQ�WKH�LPSOHPHQWDWLRQ�DQG�HYDOXDWLRQ�RI�WHFKQRORJ\�EDVHG
OHDUQLQJ�DQG�WHDFKLQJ�LQ�UHVHDUFK�OHG�LQVWLWXWLRQV��7KH�SURMHFW�DLPV�WR�H[DPLQH�WKH�ZD\V�LQ�ZKLFK
WHFKQRORJ\�LV��DQG�FDQ�EH��XVHG�WR�HQKDQFH�WKH�TXDOLW\�RI�XQGHUJUDGXDWH�FRXUVHV�LQ�UHVHDUFK�OHG
LQVWLWXWLRQV��3KDVH�RQH�RI�WKH�SURMHFW�IRFXVHV�RQ�WKH�XQLYHUVLWLHV�RI�:DUZLFN�DQG�2[IRUG�DQG�SKDVH
WZR�EULQJV�LQ�WKH�XQLYHUVLWLHV�RI�%LUPLQJKDP��'XUKDP�DQG�6RXWKDPSWRQ�

(IIHFWLYHQHVV�RI�WHFKQRORJ\�DVVLVWHG�DSSURDFKHV

7KHUH�KDV�EHHQ�ORQJ�VWDQGLQJ�GHEDWH�UHJDUGLQJ�WKH�XVH�RI�WHFKQRORJ\�WR�HQKDQFH�WKH�OHDUQLQJ
SURFHVV�ZLWK�OLPLWHG�HYLGHQFH�RI�VLJQLILFDQW�EHQHILWV�LQ�HGXFDWLRQDO�TXDOLW\�RU�FRVW�HIIHFWLYHQHVV�WR
MXVWLI\�WKH�LQFUHDVHG�,7�LQIUDVWUXFWXUH�DQG�VXSSRUW�UHDOLVWLFDOO\�UHTXLUHG��7KH�SUHVVXUHV�IROORZLQJ
PDVVLILFDWLRQ��PRGXODULVDWLRQ��GLYHUVLILFDWLRQ��ZLGHQLQJ�DFFHVV��OLIHORQJ�OHDUQLQJ��DQG�VR�RQ��DQG
VHYHUDO�,7�UHODWHG�SURJUDPPHV�DW�QDWLRQDO�OHYHO��KDYH�QHYHUWKHOHVV�GULYHQ�XSWDNH�LQ�WKH�XVH�RI
HGXFDWLRQDO�WHFKQRORJLHV�DV�LQVWLWXWLRQV�VWULYH�WR�LPSOHPHQW�,&7��DQG�WR�PDLQWDLQ�HGXFDWLRQDO
TXDOLW\��8SWDNH�LV�QRW��KRZHYHU��D�JXDUDQWHH�RI�LPSURYHG�TXDOLW\�RU�HIIHFWLYHQHVV�LQ�WKH�ORQJ�WHUP�
)XUWKHUPRUH��PDQ\�RI�WKHVH�LVVXHV�SUHVHQW�QR�SUHYDOHQW�HIIHFW�DW�SUHVHQW�LQ�XQLYHUVLWLHV�OLNH
:DUZLFN�DQG�2[IRUG��ZKHUH�VWXGHQW�LQWDNH�KDV�UHPDLQHG�RI��VHHPLQJO\��PDQDJHDEOH�W\SH�DQG
QXPEHU��7KH�SURMHFW�LV�WKXV�FRQFHUQHG�WR�LGHQWLI\�WKH�QHHGV�RI�D�UHVHDUFK�OHG�LQVWLWXWLRQ�ZLWK
UHVSHFW�WR�HGXFDWLRQDO�VWUDWHJLHV�DQG�WKH�EHQHILWV�RIIHUHG�E\�,&7��7KLV�KDV�LPSOLFDWLRQV�IRU�WKH�VWDII
ZKR�WHDFK�DQG�WKH�FDSDELOLWLHV�GHYHORSHG�LQ�WKH�VWXGHQWV�

,GHQWLI\LQJ�DQG�GHYHORSLQJ�UHVHDUFK�FDSDELOLWLHV

7KH�LPSOLFDWLRQ�RI�WKH�SURMHFW�REMHFWLYHV�LV�WKDW�WKH�UHVHDUFK�FDSDELOLWLHV�DQG�DFWLYLWLHV�RI�WKH
DFDGHPLF�VWDII�EHQHILWV�WKH�VWXGHQWV�DWWHQGLQJ�WKHVH�XQLYHUVLWLHV�DQG�GLIIHUHQWLDWHV�WKHP�IURP
VWXGHQWV�IURP�LQVWLWXWLRQV�ZLWK�OHVV�RI�D�UHVHDUFK�HPSKDVLV��7KH�SURMHFW�PXVW��WKHUHIRUH��LQLWLDOO\�EH
FRQFHUQHG�ZLWK�LGHQWLI\LQJ�DQG�GHILQLQJ�VSHFLILF�IDFWRUV�DVVRFLDWHG�ZLWK�WKH�XQGHUJUDGXDWH
FRXUVHV�RIIHUHG�E\�:DUZLFN�DQG�2[IRUG��DV�ZHOO�DV�JHQHULF�IDFWRUV�ZLWK�UHVSHFW�WR�OHDUQLQJ�
HGXFDWLRQ�DQG�WKH�UROH�RI�WHFKQRORJ\�LQ�WKHVH�ILHOGV��6XFK�IDFWRUV�LQFOXGH�

� 7KH�LGHQWLILFDWLRQ�RI�UHVHDUFK�FDSDELOLWLHV�GHYHORSHG�E\�WKH�FRXUVHV�

� 7KH�VSHFLILF�OHDUQLQJ�FXOWXUH��HGXFDWLRQ�DQG�LQIUDVWUXFWXUH�WKDW�VXFK�UHVHDUFK�EDVHG
LQVWLWXWLRQV�SURYLGH�

� 7KH�H[LVWLQJ�UROH�RI�HGXFDWLRQDO�WHFKQRORJLHV�DQG�WKH�SRVVLEOH�IXWXUH�UROHV�

� 7KH�IDFWRUV�DIIHFWLQJ�VWDII�DGRSWLRQ�RI�HGXFDWLRQDO�WHFKQRORJ\�

/HDUQLQJ�TXDOLW\

7KH�IROORZLQJ�TXHVWLRQV�DUH�FRQVLGHUHG�

� ,V�WKHUH�D�UHODWLRQVKLS�EHWZHHQ�WKH�TXDOLW\�RI�FRXUVHV�RIIHUHG�E\�UHVHDUFK�OHG�LQVWLWXWLRQV��DV
RSSRVHG�WR�TXDOLW\�RI�VWXGHQWV�DWWUDFWHG��DQG�WKH�UHVHDUFK�FDSDELOLWLHV�DFWLYLWLHV�RI�DFDGHPLF
VWDII"

� +RZ�PLJKW�OHDUQLQJ�TXDOLW\�EH�GHILQHG�DQG�KRZ�GRHV�LW�UHODWH�WR�HGXFDWLRQDO�FRXUVH�TXDOLW\"

� +RZ�PLJKW�WHFKQRORJ\�EH�XVHG�WR�HQKDQFH�WKH�TXDOLW\�RI�FRXUVHV�DQG�DV�VXFK�WKH�OHDUQLQJ

                                                          
4 Information and communications technology
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TXDOLW\�RI�VWXGHQWV"
(GXFDWLRQDO�TXDOLW\

+LJKHU�(GXFDWLRQ�LQVWLWXWLRQV�EHQHILW�IURP�LQVLJKW�LQWR�VXFK�TXHVWLRQV�IRU�VHYHUDO�UHDVRQV�

� 7KH�FRVW�RI�HGXFDWLRQDO�WHFKQRORJ\�LQIUDVWUXFWXUH�LV�QRW�LQVXEVWDQWLDO��DQG�LQFUHDVLQJ�

� ,W�LV�XQGHVLUDEOH�IRU�OHDUQLQJ�DQG�WHDFKLQJ�VWUDWHJLHV�DQG�VXSSRUW�PHFKDQLVPV�WR�IRVWHU�VROHO\
LQFUHDVHG�DGRSWLRQ�RI�HGXFDWLRQDO�WHFKQRORJ\�LQ�WKH�DEVHQFH�RI�DQ\�OHDUQLQJ�TXDOLW\
LPSURYHPHQWV�

� 2WKHU�IDFWRUV�DVVRFLDWHG�ZLWK�FRXUVHV�FDQ�FRPSHQVDWH�IRU�LQDSSURSULDWH�XVH�RI�WHFKQRORJ\��7KH
LQFUHDVH�LQ��IRU�H[DPSOH�WXWRU�VXSSRUW�RU�WKH�QHHG�IRU�FRPSXWHU�DFFHVV�PD\�QRW�EH�FRVW
HIIHFWLYH�

,GHQWLI\LQJ�H[LVWLQJ�PRGHV�RI�OHDUQLQJ

,Q�WKH�LQLWLDO�SHULRG��WKH�SURMHFW�KDG�EHHQ�FRQFHUQHG�ZLWK�LGHQWLI\LQJ�PRGHV�RI�OHDUQLQJ�WKDW�H[LVW
DW�SUHVHQW�DQG�ZKHUH�DSSURSULDWH�WDUJHWLQJ�WKHVH�IRU�WHFKQRORJLFDO�HQKDQFHPHQW��$IWHU�WKH�LQLWLDO
IHZ�PRQWKV�RI�WKH�SURMHFW��LW�ZDV�UHDOLVHG�WKDW�D�PRGHO�IRU�UHVHDUFK�RULHQWDWHG�DSSURDFKHV�WR
OHDUQLQJ�ZDV�UHTXLUHG��6XEVHTXHQW�ZRUN�ZLWK�GHSDUWPHQWV�PLJKW�SURYLGHV�LQVLJKW�LQWR�WKH
UHODWLRQVKLS�EHWZHHQ�WKH�DFWLYH�HQJDJHPHQW�RI�DFDGHPLFV�LQ�UHVHDUFK�LQ�WKHLU�VSHFLILF�GLVFLSOLQH
DQG�LVVXHV�LQIOXHQFLQJ�TXDOLW\�RI�WHDFKLQJ�DQG�OHDUQLQJ�LQ�WKH�GLVFLSOLQH�DUHDV�

6LQFH�WHFKQRORJLFDO�VROXWLRQV�DUH�UHTXLUHG�WKDW�IXOILO�VSHFLILF�HGXFDWLRQDO�SXUSRVHV��LQ�PRVW�FDVHV
ZLWKLQ�WKH�H[LVWLQJ�FRXUVHV��WKH�SURMHFW�KDV�GHYHORSHG�D�GHVFULSWLYH�PRGHO�RI�HGXFDWLRQ�DQG
OHDUQLQJ��ZKLFK�LV�V\PSDWKHWLF�WR�DQG�LQFOXVLYH�RI�SUHVHQW�ZRUNLQJ�SUDFWLFH�

Learning

7KH�SURFHVV�DQG�SXUSRVH�RI�OHDUQLQJ

)URP�WKH�GLVFXVVLRQ�FRQFHUQLQJ�OHDUQLQJ�WKDW�IROORZV�LQ�VHFWLRQ�%��LW�LV�SURSRVHG�WKDW�WUXH�OHDUQLQJ
LV�WKH�GHYHORSPHQW�DQG�FRQYH\DQFH�RI�PHDQLQJ��:LWK�UHVSHFW�WR�OHDUQLQJ�VWUDWHJLHV��WKHUHIRUH�
VWXGHQWV�QHHG�WR�EHFRPH�H[SHUW�LQ�WKH�SURFHVV�RI�OHDUQLQJ��7KLV�LV�DQDORJRXV�WR�WKH�DUJXPHQW�WKDW
WKH�PHDQLQJ�RI�D�SLHFH�RI�ZRUN�LV�QRW�LQ�LWV�PHGLD�EXW�LV�FRQYH\HG�E\�WKH�PHGLD��7KLV�LV�DFKLHYHG�E\
DFWLYH�PDWHULDO�HQJDJHPHQW�DQG�H[SUHVVHG�E\�PHWKRGV�DQG�SURWRFROV�DV�YHKLFOHV�WR�WKLV�SXUSRVH�

7KH�OHDUQLQJ�SURFHVV�VKRXOG�EH�SUHVHQWHG�DQG�SUDFWLVHG�LQ�D�ZD\�WKDW�HQFRXUDJHV�WKH�SHUVRQDO
IRUPDWLRQ�RI�LQWHU�UHODWLRQVKLSV�DQG�H[SUHVVLRQ�RI�NQRZOHGJH��VNLOOV�DQG�FRQFHSWV��DV�SUHVHQWHG�LQ
)LJXUH����7KH�SXUSRVH�RI�OHDUQLQJ�PLJKW�WKHUHIRUH�EH�DFKLHYHG�E\�WKH�GHYHORSPHQW�DQG�H[SUHVVLRQ
RI�SHUVRQDO�LGHDV��PHDQLQJ�DQG�XOWLPDWHO\��WKH�DHVWKHWLF�DSSUHFLDWLRQ�RI�D�VXEMHFW�

2QH�DSSURDFK�PLJKW�EH�WR�SUHVHQW�VWXGHQWV�ZLWK�FKDOOHQJHV�WKDW�HQFRXUDJH�WKHP�WR�DGRSW
VWUDWHJLHV�WKDW�GHYHORS�D�GHHSHU�XQGHUVWDQGLQJ�RI�WKH�VXEMHFW�E\�HQJDJHPHQW�ZLWK�QRYHO�VFHQDULRV�
7KH�PRGHO�SUHVHQWHG�LQ�ILJXUH���VKRZV�KRZ�WKH�7(/5,�DSSURDFK�VHHNV�WR�VKLIW�WKH�OHDUQLQJ
DSSURDFKHV�RI�VWXGHQWV�IURP�VXUIDFH�OHDUQLQJ�DQG�VWUDWHJ\�GHVLJQ�WR�GHHS�OHDUQLQJ�
7KH�WHQGHQF\�IRU�WKH�VWXGHQWV�WR�LGHQWLI\�FKDOOHQJHV�ZKLFK�FDQ�EH�PHW�ZLWK�IDPLOLDU�VWUDWHJLHV�DQG
VXSHUILFLDO�VXEMHFW�HQJDJHPHQW�LV�UHFRJQLVHG�E\�PRVW�DFDGHPLFV��:KHQ�DFWLYHO\�HQJDJHG�LQ
UHVHDUFK��WKH�DFDGHPLFV�WKHPVHOYHV�DUH�IRUFHG�WR�DGRSW�GHHSHU�OHDUQLQJ�VWUDWHJLHV�

7KH�OHDUQLQJ�F\FOH

'LIIHUHQW�FRPSRQHQWV�RI�OHDUQLQJ��PHPRULVLQJ��SUDFWLFH�DQG�UHIOHFWLRQ��)LJXUH����SUHVHQW�LWV�RZQ
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VHW�RI�OHDUQLQJ�SUREOHPV��+RZHYHU��WKHUH�DSSHDUV�WR�EH�DQ�LGHQWLILDEOH�OHDUQLQJ�SURFHVV��ZKLFK�FDQ
EH�UHSUHVHQWHG�E\�D�OHDUQLQJ�F\FOH��)LJXUH�����,W�LV�VKRZQ�WKDW�HDFK�RI�WKH�OHDUQLQJ�FRPSRQHQWV
QHHGV�WR�EH�HTXDOO\�HPSKDVLVHG�LQ�RUGHU�WR�GHYHORS�WKH�F\FOH��'HHS�XQGHUVWDQGLQJ�RI�WKH�VXEMHFW
LQIRUPDWLRQ�RU�DQ�DSSUHFLDWLRQ�RI�WKH�VXEMHFW�LV�RQO\�GHYHORSHG�ZKHQ�VXEMHFW�UHDVRQLQJ�KDV�WR�EH
JHQHUDWHG�E\�WKH�VWXGHQW�IROORZHG�E\�JRRG�VWUDWHJ\�GHVLJQ��([SUHVVLRQ�RI�WKHVH�LGHDV�WKHQ
FRPSOHWHV�WKH�F\FOH�

$VVHVVPHQW�RI�OHDUQLQJ

)RU�WKH�SXUSRVH�RI�DVVHVVPHQW��DQG�IHHGEDFN��RI�OHDUQLQJ��LW�ZRXOG�EH�FRQYHQLHQW�LI�DOO�OHDUQLQJ
ZHUH�EDVHG�RQ�LGHQWLILDEOH�UHDVRQLQJ�DQG�ORJLF��WKDW�DOO�PHDQLQJ�ZDV�ILQLWH�DQG�GHILQDEOH�DQG�WKDW
WKHUHIRUH�DOO�H[SUHVVLRQ�RI�XQGHUVWDQGLQJ�ZDV�LGHQWLILDEOH�DQG�GHILQDEOH��+RZHYHU��WKLV�GRHV�QRW
DSSHDU�WR�EH�WKH�FDVH��)RU�WKH�PDLQ�SDUW��FRQFHSWV�DUH�LQHIIDEOH�DQG�DV�VXFK�QRW�WUDQVIHUDEOH�E\
LQIRUPDWLRQ�DORQH��(PEHGGLQJ�WKH�WUXH�QDWXUH�RI�OHDUQLQJ�LQWR�FRXUVH�GHVLJQ�FDQ�WKHUHIRUH�EH
SUREOHPDWLF�IRU�DQ\�DVVHVVPHQW�GHVLJQ��$�GDQJHU�LQ�QRW�GRLQJ�VR�LV�WKDW�WKH�PRWLYDWLRQ�WR�OHDUQ
LQKHUHQW�LQ��QDWXUDO�OHDUQLQJ��DSSURDFKHV�FDQ�EH�RPLWWHG�

Education

/HDUQLQJ�VWUDWHJLHV

,Q�WHUPV�RI�HGXFDWLRQDO�V\VWHPV��GLVFXVVHG�LQ�PRUH�GHWDLO�LQ�VHFWLRQ�&��WKH�FRXUVH�FXOWXUH�DQG�WKH
DVVHVVPHQW�SURFHVV�WR�D�ODUJH�GHJUHH�GHWHUPLQHV�WKH�VWXGHQWV�OHDUQLQJ�DSSURDFK��7KLV�SURGXFHV
GLIIHUHQW�´W\SHVµ�RI�OHDUQHUV��DV�UHSUHVHQWHG�LQ�)LJXUH����,Q�WHUPV�RI�WKH�DVVHVVPHQW�SURFHVV��WKH
VW\OH�RI�DVVLJQPHQW�IRU�H[DPSOH��RSHQ�TXHVWLRQV�DQG�FORVHG�TXHVWLRQV��ZLOO�GHWHUPLQH�WKH�OHDUQLQJ
DSSURDFK��7KLV�LV��KRZHYHU�RQO\�LQ�UHODWLRQ�WR�WKH�DVVHVVPHQW�FULWHULD�WKHPVHOYHV��DSSHQGL[�%��
:LWK�RSHQ�TXHVWLRQV��WKHVH�FDQ�SURPRWH�VHW�VWUDWHJLHV��VXUIDFH�EUHDGWK�RI�XQGHUVWDQGLQJ��GHSWK�RI
XQGHUVWDQGLQJ�RU�FUHDWLYLW\�

6WXGHQWV�FDQ�KDYH�GLIILFXOW\�GHFRQVWUXFWLQJ�DQ\�DVVLJQPHQW�GRZQ�LQWR�DFKLHYDEOH�FRPSRQHQWV
DQG�DSSO\LQJ�WKH�UHTXLUHG�FRQFHSWV��7KDW�LV��WKH\�DUH�QRW�SURILFLHQW�LQ�VWUDWHJ\�GHVLJQ��([WHQVLYH
GHFRQVWUXFWLRQ�E\�WKH�OHFWXUHU�RI�WKH�SUREOHPV�LPSOLHG�RU�JXLGDQFH�ZLWK�WKH�SURFHVV�PD\�DOORZ�D
EURDGHU�UHPLW�IRU�DVVLJQPHQWV�

6WXGHQWV�RIWHQ�UHVSRQG�WR�D�IDPLOLDU�DVVLJQPHQW�UHPLW�E\�SUHVHQWLQJ�D�VXUIDFH�EUHDGWK�RI
XQGHUVWDQGLQJ��ZKLFK�DOORZV�LI�QRW�LQYLWHV�WKHP�WR�DGRSW�OHDUQLQJ�VWUDWHJLHV�WKDW�DUH�RI�OLWWOH
EHQHILW�ODWHU�LQ�WKH�FRXUVH�RU�IRU�IXWXUH�UHVHDUFK�DFWLYLWLHV�

&RQFHSW�GHYHORSPHQW�DQG�IHHGEDFN

7KH�GHYHORSPHQW�RI�FRQFHSWV�LV�GLUHFWO\�UHODWHG�WR�WKH�QHHG�WR�JHQHUDWH�SDUWLFXODU�OLQHV�RI
UHDVRQLQJ�LQ�XQIDPLOLDU�VLWXDWLRQV��7KLV�LV�VLPLODU�WR�WKH�GLIIHUHQFH�EHWZHHQ�D�PRQRORJXH�RI�WKH
ZRUN�DQG�D�GLDORJXH�ZLWK�WKH�ZRUN��$OORZLQJ�WKH�SXEOLVKLQJ�RI�KLJKO\�JUDGHG�ZRUN�FDQ�SURYLGH
VWXGHQWV�ZLWK�XVHIXO�UHVRXUFH�JXLGDQFH�DQG�PRWLYDWLRQ��,W�PD\�DOVR�SURYLGH�D�PHWKRG�RI�IHHGEDFN
ZKHUH�VWDII�FDQ�VHH�WKH�HIIHFW�WKLV�DSSURDFK�KDV�RQ�VWXGHQWV·�ZRUN��ZKLFK�LQ�WXUQ�PD\�DOORZ�DQG
HQFRXUDJH�JUHDWHU�GLYHUVLW\�DQG�KLJKHU�JUDGHV��)RU�WKH�VWXGHQWV��WKLV�ZRXOG�DOVR�SURYLGH�D�SDUWLDO
GHPRQVWUDWLRQ�RI�ZKDW�LV�WKH�PHDQLQJ�RI�WKH�H[SOLFLW�OHDUQLQJ�RXWFRPHV�SURYLGHG�

7KH�GLVVHPLQDWLRQ�RI�JRRG�SUDFWLFH�UHTXLUHV�D�FHQWUDO�IRFXV��HLWKHU�YLUWXDO�RU�EHQHILFLDOO\�SK\VLFDO�
,GHDV�RI�TXDOLW\�RU�VFKRODUVKLS�DUH�KROLVWLF�IRU�ERWK�VWDII�DQG�VWXGHQWV�DQG�HDFK�H[SHULHQFH�DGGV�WR
WKH�SHUVRQDO�PHDQLQJ�RI�WKH�FRQFHSW��7KLV�KROGV�WUXH�IRU�WUDQVIHUDEOH�VNLOOV�RU�VWXG\�VNLOOV�ZKHUH
WKRVH�VNLOOV�WUDQVIHUUHG�DUH�HLWKHU�WDFLW�RU�KROLVWLF��$�KROLVWLF�VNLOO�ZKLFK�FDQ�EH�WUDQVIHUUHG�LV
HTXLYDOHQW�WR�H[SHUWLVH�LQ��HDFK�DVSHFW�RI��WKH�OHDUQLQJ�F\FOH��7KLV�FDQ�SURYLGH�D�FRPPRQ�SXUSRVH
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DFURVV�GLVFLSOLQHV�DQG�WKHUHIRUH�D�IUDPHZRUN�IRU�OHDUQLQJ�RU�HGXFDWLRQDO�TXDOLW\�

5HVHDUFK�EDVHG�DSSURDFKHV

5HVHDUFK�RULHQWDWHG�FRXUVHV�PD\�SURYLGH�D�YHKLFOH�IRU�VWXGHQW�IRFXVHG�VWXG\��7KH�SURSRVDO
SURFHVV�RI�FRQFHSWLRQ��LQIRUPDWLRQ�DFTXLVLWLRQ��UHIOHFWLRQ��GHFRQVWUXFWLRQ�DQG�H[SUHVVLRQ�GLUHFWO\
PDSV�RQWR�WKH�IXOO�OHDUQLQJ�F\FOH�LQ�ERWK�HPSKDVLV�DQG�VWUXFWXUH��7KH�GHOLYHU\�DQG�DVVHVVPHQW�RI
UHVHDUFK�RULHQWDWHG�FRXUVHV�QHHGV�WR�EH�XQGHUWDNHQ�ZLWK�IOH[LELOLW\��DQ�DSSUHFLDWLRQ�RI�ERWK�WKH
YDOXH�RI�WKH�SURFHVV�DQG�WKH�YDOXH�RI�LGHDV��ULJKW�RU�ZURQJ���MXVWLILFDWLRQ�UHDVRQLQJ�DQG�SXUSRVH��,W
ZRXOG�VHHP�DSSURSULDWH�IRU�WKHVH�FRXUVHV�WR�EH�DVVHVVHG�E\�WXWRUV�ZKR�DUH�IDPLOLDU�ZLWK�WKH
FXOWXUH�DQG�SURFHVV�RI�UHVHDUFK��DV�LV�PRVWO\�WKH�FDVH�LQ�UHVHDUFK�OHG�LQVWLWXWLRQV�

Technological support

7HFKQRORJLFDO�VXSSRUW�IRU�VXFK�FRXUVHV�PD\�UHTXLUH�HVWDEOLVKHG�IDFLOLWLHV�VXFK�DV�SXEOLVKLQJ�IRU
ERWK�OHFWXUHUV�DQG�VWXGHQWV��VWUXFWXUHG�YLUWXDO�IRUXPV��KHOS�JXLGHV�IRU�VHW�WDVNV��(PDLO��IHHGEDFN
IDFLOLWLHV�IRU�WKH�WXWRU�DQG�VR�RQ��,W�LV��WKXV��HVVHQWLDO�WKDW�WKH�WHFKQRORJ\��FRXUVH�DQG�DVVHVVPHQW
SURYLGH�D�FRKHVLYH�V\VWHP�ZKHUH�HDFK�FRPSRQHQW�LV�LQKHUHQWO\�GHSHQGHQW�RQ�WKH�RWKHUV��L�H��WKH
HGXFDWLRQDO�V\VWHP�H[SHULHQFHG�E\�WKH�VWXGHQWV�LV�LQKHUHQWO\�LQWHJUDWHG��,Q�WKH�DEVHQFH�RI�VXFK
FRKHVLRQ��GHYHORSPHQW�LQ�WKH�XVH�RI�WHFKQRORJ\�LQ�FRXUVHV�IDLOV�WR�SURGXFH�FRVW�HIIHFWLYH�DQG�ORQJ�
WHUP�FKDQJH��)XUWKHUPRUH��VXFFHVV�FDQ�WKHQ�RQO\�EH�HYDOXDWHG�RQ�WKH�EDVLV�RI�DGRSWLRQ�DQG�WKXV
LPSURYHG�HGXFDWLRQDO�UHPDLQV�GXELRXV�

7KH�7(/5,�DSSURDFK�DLPV�WR�GHPRQVWUDWH�HIIHFWLYH�SUDFWLFH�DFURVV�WKH�GLVFLSOLQHV�E\�LPSOHPHQWLQJ
OHDUQLQJ�SURFHVVHV�LQWR�FRXUVHV�LQ�WKH�SDUWLFLSDWLQJ�GHSDUWPHQWV�WKDW�VKLIW�WKH�OHDUQLQJ�DSSURDFKHV
RI�VWXGHQWV�IURP�VXUIDFH�OHDUQLQJ�DQG�VWUDWHJ\�GHVLJQ�WRZDUGV�GHHS�OHDUQLQJ�
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SECTION A: Learning

1. Introduction

$OWKRXJK�FODLPV�WKDW�´OHDUQLQJ�LV�WKH�FHQWUDO�SXUSRVH�RI�HGXFDWLRQµ�>8'$&(������@�PD\�EH
VXEVWDQWLDWHG��LW�GRHV�QRW�IROORZ�WKDW�DOO�IRUPV�RI�OHDUQLQJ�DUH�HPERGLHG�E\�HGXFDWLRQ��,I�ZD\V�RI
HQKDQFLQJ�WKH�TXDOLW\�RI�WKH�HGXFDWLRQDO�SURFHVV�DUH�WR�EH�LQYHVWLJDWHG��LW�ZLOO�EH�XVHIXO�WR
VSHFLILFDOO\�GHILQH�LWV�SXUSRVH�DQG�DOVR�WR�XVH�WKH�¶QDWXUDO·�OHDUQLQJ�SURFHVV�DV�D�FRPSDULVRQ�

0XFK�RI�WKH�ZRUN�LQ�WKLV�VHFWLRQ�LV�LQWHQGHG�WR�SURYLGH�D�WKHRUHWLFDO�IRXQGDWLRQ�IRU�D�OHDUQLQJ
SURFHVV�PRGHO��,Q�WKLV�VHFWLRQ�WKH�FRQWH[W�RI�WKH�HGXFDWLRQDO�LQVWLWXWLRQ�LV�WKHUHIRUH�DEVHQW�LQ�RUGHU
WR�LQLWLDOO\�UHPRYH�WKH�VSHFLILF�FRQWH[W�DQG�DVVHVVPHQW�IRFXV�RI�HGXFDWLRQ�

/HDUQLQJ�LV�VDLG�WR�RFFXU�
�LQ�WKH�PLQG�DV�ZH�UHDFW�ZLWK�RXU�HQYLURQPHQW�DQG�XVH�RXU�SRZHUV�RI�UHDVRQ��LPDJLQDWLRQ�DQG
PHPRU\���>:LOOLDPV��*������@

:KDW�PRWLYDWHV�OHDUQLQJ�LQ�DQ�DGYDQFHG�VRFLHW\�DSSHDUV�WR�JR�VLJQLILFDQWO\�EH\RQG�WKH�'DUZLQLDQ
VXUYLYDO�LQVWLQFW��EXW�WKLV�EDVLF�GULYH�PD\�VWLOO�SURYLGH�WKH�IRXQGDWLRQ��'DZNLQ�VXJJHVWV�WKH
PHFKDQLVP�E\�ZKLFK�LGHDV�SURSDJDWH�DV�IXQGDPHQWDO�WR�WKH�XVH�RI�KXPDQ�PLQGV��´$FDGHPLFV�DUH
OLEUDU\·V�ZD\�RI�UHSURGXFLQJ�WKHPVHOYHV�µ

$OWKRXJK�OHDUQLQJ�FDQ�EH�VHHQ�WR�IXOILO�WKLV�VXUYLYDO�UROH��KLJKHU�IRUPV�RI�OHDUQLQJ��VXFK�DV�WKH
JHQHUDWLRQ�RI�LGHDV�LQ�WKH�ILUVW�LQVWDQFH��LQWHOOHFWXDO�SURFHVV�GHYHORSPHQW�DQG�WKH�DHVWKHWLF
DSSUHFLDWLRQ�RI�D�VXEMHFW�PXVW�EH�FRQVLGHUHG�RI�LPSRUWDQFH�WR�OHDUQLQJ�DQG�LQGHHG�WKH�HGXFDWLRQDO
SURFHVV�

¶$QG�\HW�WKH�HWHUQDO�IRUPV�«�ZKHQ�GHYRXWO\�FRQWHPSODWHG��OHDG�WKH�VDLQW�WRZDUGV�WKH�HFVWDWLF
DGRUDWLRQ�RI�WKHLU�FUHDWRU��DQG�WKH�DUWLVW�WRZDUGV�WKHLU�LPLWDWLRQ�LQ�ZRUNV�RI�DUW��WKH�VXSUHPH
SOHDVXUH�RI�WKH�KXPDQ�PLQG�·�>6FKRSHQKDXHU�����@

7KH�SDVVLRQ�IRU�WKH�DHVWKHWLF�DQG�FUHDWLYH�SHUVSHFWLYH�WKDW�D�SDUWLFXODU�VXEMHFW�RIIHUV�PD\�QRW�EH
GHILQDEOH��DVVHVVDEOH�RU�WUDQVIHUDEOH��EXW�VWLOO�UHPDLQ�RQH�RI�WKH�KLJKHVW�VWDWHV�WKDW�WKH�KXPDQ�PLQG
FDQ�DFKLHYH��/HDUQLQJ�LV��LI�IRU�QR�RWKHU�UHDVRQ��MXVWLILHG�IRU�WKLV�HQG��,PDJLQH�D�FRQFHUW�ZKHUH�WKH
RUFKHVWUD�RU�JURXS�LV�SOD\LQJ�DOO�WKH�ULJKW�QRWHV��DQG�LQ�WKH�ULJKW�RUGHU��DQG�WKH�DXGLHQFH�OLVWHQ
SROLWHO\�DQG�DSSODXG�DSSURSULDWHO\��EXW�QR�RQH�FDUHV�RU�IHHOV�DQ\WKLQJ��7KLV�UHSUHVHQWV�D
GHJHQHUDWH�VLWXDWLRQ�RI�EHKDYLRXUDO�SHUIHFWLRQ��WRWDOO\�DVVHVVDEOH�EXW�WRWDOO\�ZLWKRXW�PHDQLQJ�
:KDWHYHU�WKH�OHDUQLQJ�VLWXDWLRQ��WKH�PHDQLQJ�RI�WKH�¶VXEMHFW·�ZLOO�DOZD\V�UHPDLQ�RQH�RI�WKH
SULPDU\�OHDUQLQJ�JRDOV�DQG�WKH�GHYHORSPHQW�RI�LWV�SHUVRQDO�PHDQLQJ�WR�DQ�LQGLYLGXDO�LV�WKH
SULPDU\�PRWLYDWLRQ�WR�OHDUQ��1DWXUDO�IRUPV�RI�OHDUQLQJ�ZLOO�DOZD\V�KDYH�WKLV�DV�D�JRDO�

$OO�OHDUQLQJ�LV�LQLWLDOO\�EDVHG�RQ�WKH�WUDQVPLVVLRQ�DQG�UHFHSWLRQ�RI�LQIRUPDWLRQ�DQG�WKH�VXEVHTXHQW
LQWHUSUHWDWLRQ�RI�WKDW�LQIRUPDWLRQ�E\�DQ�LQGLYLGXDO��6LQFH�WKH�LQIRUPDWLRQ�PD\�WDNH�PDQ\�IRUPV
DQG�EH�LQWHUSUHWHG�LQ�WKH�PLQG�RI�DQ\�LQGLYLGXDO�RU�JURXS�LQ�PDQ\�ZD\V��ZH�PLJKW�VHHN�WR�FODULI\
WKH�PHDQLQJ�LQ�LQIRUPDWLRQ�E\�WZR�UHODWHG�TXHVWLRQV�

�� ,Q�ZKDW�ZD\�LV�WKH�PHDQLQJ�LQ�LQIRUPDWLRQ�WUDQVIHUDEOH"
�� +RZ�PLJKW�ZH�PHDVXUH�ZKHWKHU�WKH�PHDQLQJ�LQWHUSUHWHG�ZDV�WKH�PHDQLQJ�LQWHQGHG�WR�EH

FRQYH\HG��L�H��KRZ�GR�\RX�UHDOO\�NQRZ�LI�\RX�XQGHUVWDQG"

4XHVWLRQV�RI�WKLV�QDWXUH�KDYH�EHHQ�DGGUHVVHG�E\�PDQ\�UHQRZQHG�ZRUNV��ZKLFK�VHDUFK�IRU�WKH
PHDQLQJ�LQ�ODQJXDJH�DQG�OHDG�WR�WKHRULHV�FRQFHUQLQJ�WKH�GHYHORSPHQW�RI�FRQFHSWV�



TLTP3/92/pedag1.doc/ 27/06/99_v1.1 Page -9-

2. Concept development.

0HQWDO�FRQVWUXFWV�GHWHUPLQH�KRZ�LQIRUPDWLRQ�LV�VWUXFWXUHG�DQG�LQWHUSUHWHG��7KH�EHKDYLRXUDO
SV\FKRORJLVW�6NLQQHU��KLPVHOI�DFNQRZOHGJHG�WKDW�DQLPDOV�PXVW�KDYH�¶EXLOW�LQ·�FRQVWUXFWV�VXFK�DV
¶VLPLODULW\�VSDFH·�RWKHUZLVH�WKH\�ZRXOG�KDYH�WR�JHQHUDOLVH�LQIRUPDWLRQ�WR�HYHU\WKLQJ�RU�QRWKLQJ�
7KHVH�FRQVWUXFWV�IRUP�WKH�EDVLV�IRU�WKH�LQWHUSUHWDWLRQ�RI�WKH�LQIRUPDWLRQ�DQG�LPSRVH�D�SHUFHSWXDO
VWUXFWXUH��(YHQ�DW�WKLV�SUH�FRQVFLRXV�VWDJH�WKH�¶H[SHULHQFH·�PD\�EH�FXOWXUDOO\�GHWHUPLQHG�

,PDJH��DXUDO�DQG�WHPSRUDO�LQIRUPDWLRQ�DSSHDU�WR�EH�KROLVWLFDOO\�LQWHUSUHWHG�E\�FRJQLWLYHO\�GHHSHU
FRQVWUXFWV�WKDQ�IRU�H[DPSOH�OLQJXLVWLF�LQIRUPDWLRQ��GXH�LQ�SDUW�WR�WKHLU�HDUO\�GHYHORSPHQW�LQ
KXPDQNLQG��&KRPVN\�VKRZHG�WKDW�WKH�PLQG�VLPLODUO\�LQWHUSUHWV�OLQJXLVWLF�LQIRUPDWLRQ�KROLVWLFDOO\
DQG�QRW�VHULDOO\�DV�LQGLYLGXDO�ZRUGV��7KH�LQWHUSUHWDWLRQ�RI�LQIRUPDWLRQ�WKHUHIRUH�DSSHDUV�WR�EH�LQ�D
QRQ�OLQJXLVWLF�IRUP��7KH�LQWHUSUHWHG�PHDQLQJ�RI�LQIRUPDWLRQ�LV�QRW�WKHUHIRUH�UHDGLO\�WUDQVSRVDEOH
LQWR�OLQJXLVWLF�LQIRUPDWLRQ�IRU�FRPPXQLFDWLRQ�

7KH�WUDQVODWLRQ�RI�WKH�KROLVWLF�IRUP�RI�PHDQLQJ�LQWR�YHUEDO�ODQJXDJH�IRU�FRPPXQLFDWLRQ��IRU
H[DPSOH�H[SODLQLQJ�LQ�ZRUGV�WKH�PHDQLQJ�D�SLHFH�RI�PXVLF��DUW�RU�OLWHUDWXUH�LV�DQ�RQJRLQJ�TXHVW�
7KLV�GLOHPPD�LV�D�UHFXUULQJ�SUREOHP�LQ�OHDUQLQJ�

$V�WKH�KLJKHU�OHYHOV�LQ�WKH�PLQG�GHYHORS��FRQFHSWV�GHYHORSHG�GXULQJ�WKH�HDUO\�\HDUV�RI�OLIH
LQWHUSUHW�WKH�LQIRUPDWLRQ�ZLWK�DQ�LQFUHDVLQJO\�VRSKLVWLFDWHG�FRJQLWLYH�VWUXFWXUH��7KH�LGHQWLILFDWLRQ
RI�WKHVH�GHYHORSPHQWDO�FRQFHSWV�LV�DWWULEXWHG�WR�3LDJHW·V�GHYHORSPHQWDO�VWDJHV��+H�SURSRVHG�WKDW
D�IXQGDPHQWDO�GHYHORSPHQWDO�VWDJH�LV�WKH�DELOLW\�WR�IRUP�DQG�VLPXOWDQHRXVO\�KROG�VHWV�DQG�VXEVHWV
RI�FKDUDFWHULVWLFV�LQ�WKH�PLQG��7KH�LPSRUWDQFH�RI�WKH�DELOLW\�WR�GHILQH�WKH�¶VHWV·�ZLOO�EH�DSSDUHQW
ODWHU�

7KH�LQWHUSUHWHG�PHDQLQJ�RI�LQIRUPDWLRQ�LV�WKHUHIRUH�EDVHG�XSRQ�¶LQ�EXLOW·�FRQVWUXFWV�DQG
GHYHORSPHQWDO�FRQFHSWV��'XH�WR�WKH�LPSRUWDQFH�RI�FRQFHSWV�RQ�WKH�LQWHUSUHWDWLRQ�RI�ODQJXDJH��WKH
PDLQ�OHDUQLQJ�SURFHVV�DSSHDUV�WR�EH�DVVRFLDWHG�ZLWK�WKH�QHHG�IRU�FRQFHSW�GHYHORSPHQW�DQG
WUDQVIHU��,Q�WKLV�VHQVH��NH\V�TXHVWLRQV�PLJKW�EH�ZKDW�DUH�FRQFHSWV��KRZ�GR�WKH\�GHYHORS�DQG�KRZ
DUH�WKH\�XVHG�WR�LQWHUSUHW�PHDQLQJ"

([SHULHQFHV��RQ�WKH�RWKHU�KDQG��DUH�LQKHUHQWO\�FRKHUHQW��7KH�FRQFHSWXDO�LQWHUSUHWDWLRQV�RI
H[SHULHQFHV�DUH�EDVHG�XSRQ�FRLQFLGHQW�UHODWLRQVKLSV�DQG�WHPSRUDO�FDXVH�DQG�HIIHFW�UHODWLRQVKLSV�
+LJKHU�FRJQLWLYH�FRQFHSWV�GHYHORS�WR�SURYLGH�D�PHDQLQJ�IRU�LQFRQVLVWHQW�VLWXDWLRQV��VXFK�DV�ZKHQ
WKH�EHOO�ULQJV��RQO\�VRPHWLPHV�GRHV�WKH�IRRG�DUULYH��3LDJHW�VWDWHV�WKDW�¶LQWHOOLJHQFH�LV�ZKDW�\RX�XVH
ZKHQ�\RX�GRQ·W�NQRZ�ZKDW�WR�GR�QH[W�·�)URP�&KRPVN\��DGGXFWLYH��GHGXFWLYH�DQG�LQGXFWLYH�W\SHV
RI�UHDVRQLQJ�DUH�FRQVLGHUHG�DV�D�GHVFULSWLRQ�RI�SKHQRPHQD�DQG�QRW�WKH�SURFHVVHV�WKHPVHOYHV��7KH
SURFHVV�GRHV�QRW�FRQVLVW�RI�´LI��WKHQ��HOVHµ�GHFLVLRQV��EXW�FDQ�EH�VXSHUILFLDOO\�GHVFULEHG�WKDW�ZD\�WR
D�ILUVW�DSSUR[LPDWLRQ�

,I�SUREOHPV��DSSDUHQWO\�VROYHG�E\�YHUEDO�UHDVRQLQJ�RU�ORJLF��DUH�LQ�IDFW�VROYHG�E\�D�SURFHVVHV
ZKLFK�GRHV�QRW�UHDGLO\�WUDQVSRVH�LQWR�YHUEDO�ODQJXDJH��WKHQ�OHDUQLQJ�LV�GLYLGHG�LQWR�GHYHORSPHQW
RI�WKH�FRJQLWLYH�SURFHVV�RI�QRQ�YHUEDO�UHDVRQLQJ��RQ�WKH�RQH�KDQG��DQG�RQ�WKH�RWKHU��H[SUHVVLRQ�

%DVLF�UHDVRQLQJ�DQG�FRQFHSW�GHYHORSPHQW�LV�GHPRQVWUDWHG�ZLWK�VWXGLHV�RI�WKH�OHDUQLQJ�RI�ELUGV��,W
KDV�EHHQ�VKRZQ�WKDW�WKH�EHKDYLRXU�RI�YHU\�\RXQJ�ELUGV�LV�WR�FURXFK�HYHU\�WLPH�DQ\�ELUG�IOLHV�RYHU
WKH�QHVW�DSDUW�IURP�WKH�SDUHQWV��,Q�VRPH�ZD\��WKH�ELUG�NQRZV�RU�DVVXPHV�WKDW�¶QRW�SDUHQW�VKDSH
HTXDOV�GDQJHU·��,Q�WKLV�ZD\�WKH�ELUGV�GHIHQVLYH�EHKDYLRXU�LV�QHYHU�ZURQJ��DOWKRXJK�VRPHZKDW
LQHIILFLHQW��7KH�¶FRUUHFWQHVV·�DQG�WKHUHIRUH�HIILFLHQF\�RI�WKH�ELUGV�FRQFHSW�LPSURYHV�DV�WKH\�QHYHU
VHH�D�KRVWLOH�DFW�RI�D�VZDQ�VKDSH��(YHQWXDOO\�WKH\�FURXFK�RQO\�LQ�UHVSRQVH�WR�LQIUHTXHQW�H[RWLF
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ELUGV�DQG�HDJOHV��7KH\�KDYH�VHHQ�WKHLU�IULHQGV�WDNHQ�DZD\�E\�WKDW�VKDSH��(YHQ�WKRXJK�WKH�FRQFHSW
LV�VRPHWLPHV�QRW�ULJKW��DW�OHDVW�WKH�ELUG�LV�QHYHU�ZURQJ�

7KLV�IRUP�RI�UHDVRQLQJ�LV�GHHSO\�HPEHGGHG�LQ�WKH�OHDUQLQJ�SURFHVV�DQG�LV�RQH�IRUP�RI�QDWXUDO
UHDVRQLQJ�RQ�ZKLFK�DOO�OHDUQLQJ�LV�EDVHG��EXW�QRW�QHFHVVDULO\�FRQVFLRXVO\��,W�DOVR�GHPRQVWUDWHV�WKH
LPSRUWDQFH�RI�FRJQLWLYH�VHWV�DQG�VXEVHWV�LQ�OHDUQLQJ��$�FKLOG�ZLOO�OHDUQ�WKDW�WKUHH�VTXDUHV�SOXV�WZR
VTXDUHV�LV�ILYH�VTXDUHV�EXW�IDLO�WR�DSSO\�WKLV�WR�FLUFOHV��7KH�FRQFHSW�RI�DGGLWLRQ�LV�DVVRFLDWHG�ZLWK
VKDSH�XQWLO�LW�LV�VKRZQ�WKDW�PDQ\�VKDSHV��DQG�ILQDOO\�LQGXFHG�WKDW�DOO�VKDSHV��VKDUH�WKH�DGGLWLRQ
FKDUDFWHULVWLF��,Q�RWKHU�ZRUGV��WKH�FKLOG�IRUPV�D�VHW�RI�¶DOO�VKDSHV�DGKHUH�WR�DGGLWLRQ·�RU�D�VHW�RI
¶WKLQJV�WKDW�DGGLWLRQ�FDQ�EH�DSSOLHG�WR·�ZKLFK�LQFOXGHV�DOO�VKDSHV��7KH�FRJQLWLRQ�GHILQLQJ�WKH�VHW
DVVXPHV�¶QRW�WKH�FDVH·�DQG�GHYHORSV�D�VHW�RI�¶LV�WKH�FDVH·��$IWHU�WKLV�VHW�LV�IRUPHG��LW�LV�DVVXPHG�WR
DSSO\�XQWLO�D�QHJDWLRQ�FDVH�LV�LGHQWLILHG�ZKLFK�RYHU�WXUQV�WKH�DVVXPSWLRQ��7KLV�SURFHVV�RI�VHW
IRUPDWLRQ�IROORZHG�E\�D�JHQHUDO�FDVH�DVVXPSWLRQ�DQG�UHILQHPHQW�LV�XVHG�E\�DOO�VFLHQWLVWV��·$
WKRXVDQG�H[SHULPHQWV�FDQQRW�SURYH�PH�ULJKW�EXW�RQH�FDQ�SURYH�PH�ZURQJ·��L�H��D�JHQHUDO�VHW�RU
FRQFHSW�KDV�EHHQ�GHILQHG�ZKLFK�LW�LV�DVVXPHG�FDQ�EH�XQLYHUVDOO\�DSSOLHG�

,W�LV�QRW�DOZD\V�WKH�FDVH��LI�HYHU��DV�GLVFXVVHG�ODWHU��WKDW�D�VHW�RU�FRQFHSW�FDQ�EH�H[SOLFLWO\�GHILQHG�
$Q�H[DPSOH�RI�WKH�SUREOHP�>:LWWJHQVWHLQ�����@LV�JLYHQ�LQ�WKH�GHILQLWLRQ�RI�WKH�ZRUG�¶JDPH·��,V�LW
SRVVLEOH�WR�JLYH�D�GHILQLWLRQ�RI�¶D�JDPH·�ZKLFK�GRHV�QRW�SUHFOXGH�SRVVLEOH�JDPHV�LQ�WKH�IXWXUH
ZKLFK�QHYHUWKHOHVV�ILW�\RXU�¶FRQFHSW·�RI�D�JDPH"�,I�\RX�FDQQRW�H[SUHVV�D�GHILQLWLRQ��GRHV�WKLV�PHDQ
WKDW�\RX�GRQ·W�XQGHUVWDQG�ZKDW�D�JDPH�LV��DQG�LI�\RX�GR��ZK\�FDQ·W�\RX�FRQYH\�WKLV�FRQFHSW"

�$�VHFRQG�UHODWHG�H[DPSOH�LV�D�QXPEHU�VHULHV��,I�\RX�DUH�JLYHQ�WKH�QXPEHU�VHULHV���������DQG�\RX
DUH�DVNHG�WR�JLYH�WKH�QH[W�PHPEHU�DQG�JLYH���GRHV�WKLV�PHDQ�\RX�XQGHUVWDQG�WKH�VHULHV���WKH
SURFHVV�EHLQJ�XQGHUVWRRG�DV�¶DGG���WR�WKH�ODVW�QXPEHU�WR�JLYH�WKH�QH[W·���,I�WKH�QXPEHU�VHULHV
DFWXDOO\�LV�H[WHQGHG�WR�������������SULPH�QXPEHUV��GRHV�WKLV�PHDQ�WKDW�\RX�GLGQ·W�XQGHUVWDQG�WKH
ILUVW�VHULHV�FRUUHFWO\"

7KH�LPSRUWDQFH�KHUH�LV�LQ�WKH�LQHIIDELOLW\�RI�WKH�FRQFHSWV�DQG�WKHUHIRUH�WKH�DELOLW\�WR�LGHQWLI\�WKH
GHJUHH�RI�XQGHUVWDQGLQJ�RI�D�FRQFHSW��,QGHHG�ZKDW�GRHV�LW�PHDQ�WR�WKLQN�\RX�XQGHUVWDQG
VRPHWKLQJ"�7KH�SUREOHP�KHUH�LV�RQH�RI�WUDQVSRVLQJ�QDWXUDO�UHDVRQLQJ�LQWR�ODQJXDJH�IRU
WUDQVPLVVLRQ�DQG�QRW�WKH�DEVHQFH�RI�WKH�FRQFHSW�RU�DQ\�XQGHUVWDQGLQJ��)RU�WKH�OHDUQHU��WKH�DERYH
VLWXDWLRQ�UHVXOWV�LQ�D�SUREOHP�ZLWK�WKH�DELOLW\�WR�NQRZ�LI�WKH\�¶IXOO\·�XQGHUVWDQG��DOWKRXJK�LW�LV
DUJXHG�WKDW�WKLV�LV�DQ�LOOXVRU\�VWDWH���)RU�WKH�WHDFKHU�WKH�SUREOHP�LV�RQH�RI�KRZ�WR�WUDQVIHU�DQ
LQHIIDEOH�FRQFHSW�DQG�DOVR�KRZ�WR�FKHFN�IRU�WKH�FRQFHSW�LQ�RWKHUV�

3. Language and meaning

7KH�FRXQWHU�YLHZ�WR�WKH�SURSRVHG�DUJXPHQW�LV�WKDW�ODQJXDJH�LV�QRW�MXVW�WKH�H[SUHVVLRQ�RI�D
FRQFHSW��LW�LV�WKH�FRQFHSW��6LPLODUO\�WKH�PHDQLQJ�LV�LQ�D�SLHFH�RI�DUW�DQG�QRW�MXVW�FRQYH\HG�E\�WKH�DUW�
,W�LV�WKLV�YLHZ�WKDW�OHDGV�WR�WKH�VHDUFK�IRU�PHDQLQJ�LQ�ODQJXDJH��GLVFRXUVH�DQDO\VLV�DQG�VLPLODU
DFWLYLWLHV��7KLV�SRLQW�LV�PRVW�HPSKDWLFDOO\�PDGH�E\�¶OLQJXLVWLF�UHODWLYLVP·�ZKLFK�VXJJHVWV�WKDW
ODQJXDJH�KDV�VRPH�DIIHFW�RQ�RXU�FRQFHSWXDOLVDWLRQ��,Q�WKLV�ZD\�ODQJXDJH�FDQ�EH�FRQVLGHUHG�DV�D
WRRO�RI�H[SUHVVLRQ�DQG�WKLQNLQJ��(VVHQWLDOO\�WKH�FODLP�LV�WKDW�ZLWKRXW�WKH�ODQJXDJH�RI�WKH�VXEMHFW�
WKLQNLQJ�DV�DQ�HFRQRPLVW��DUWLVW�RU�PDWKHPDWLFLDQ�LV�LPSRVVLEOH�

´$�PDLQ�VRXUFH�RI�RXU�IDLOXUH�WR�XQGHUVWDQG�LV�WKDW�ZH�GR�QRW�FRPPDQG�D�FOHDU�YLHZ�RI�WKH�XVH�RI
RXU�ZRUGV�µ>:LWWJHQVWHLQ������@

7KLV�DVVXPHV�RI�FRXUVH�WKDW�ZH�WKLQN�LQ�D�GLUHFWO\�H[SUHVVLEOH�ODQJXDJH�DQG�WKDW�FRQFHSWV��DQG
WKHUHIRUH�PHDQLQJ��DUH�E\�QDWXUH�ODQJXDJH�EDVHG��)XUWKHU��FRQWUDU\�WR�WKLV�¶OLQJXLVWLF�UHODWLYLVP·
DUJXPHQW��WKH�LQWHUSUHWDWLRQ�RI�DQ\�ZRUN�LV�LQ�LWVHOI�OLPLWHG�E\�RXU�FRQFHSWV�DQG�WKDW�WKH
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GHYHORSPHQW�RI�WKHVH�FRQFHSWV�LV�QRW�E\�QDWXUH�ODQJXDJH�EDVHG��,I�LW�ZHUH��\RX�FRXOG�GHILQH
¶JDPH·�

$V��GXH�WR�WKH�LQHIIDELOLW\�RI�FRQFHSWV��WKLV�DSSHDUV�WR�EH�WKH�FDVH��WKHQ�LV�WKH�PHDQLQJ�SDUWLDOO\�LQ
WKH�FRQWH[W"

:LIH��,·P�OHDYLQJ�\RX�
+XVEDQG��:KDW·V�KLV�QDPH"

,W�ZRXOG�DSSHDU�WKDW�WKH�FRQWH[W�KDV�D�VXEVWDQWLDO�HIIHFW�RQ�WKH�WUDQVIHUUHG�PHDQLQJ�

7KH�PHDQLQJ�LV�SDUWLDOO\�FRQYH\HG�E\�WKH�OLQJXLVWLF�FRQWH[W��EXW�LW�LV�&KRPVN\·V�KROLVWLF�¶LPDJH·
DQG�LWV�UHODWLRQVKLS�WR�RWKHU�¶LPDJHV·�ZKLFK�LQ�DGGLWLRQ�JLYHV�WKH�ZRUGV�WKHLU�PHDQLQJ��+RZHYHU�
LW�DSSHDUV�IURP�WKH�DERYH�H[DPSOHV�WKDW�PHDQLQJ�LV�PHUHO\�WUDQVIHUUHG�E\�ZRUGV��DQG�RWKHU�IRUPV
RI�ODQJXDJH��DQG�LV�QRW�LQ�WKH�ZRUGV��,W�LV��WKHUHIRUH��SRVVLEOH�WR�OHDUQ�DSSURSULDWH�ODQJXDJH
H[SUHVVLRQ�ZLWKRXW�DQ\��RU�DW�OHDVW�OLPLWHG��XQGHUVWDQGLQJ�RI�WKH�PHDQLQJ��VLJQLILFDQFH��RU�WKH
UHODWLRQVKLS�WR�RWKHU�NQRZOHGJH��,I�IRU�H[DPSOH�D�FRPSXWHU�FDQ�SOD\�FKHVV�PRYHV�GRHV�WKLV�PHDQ�LW
¶XQGHUVWDQGV�WKH�PHDQLQJ�RI�FKHVV·��RU�LV�LW�MXVW�IROORZLQJ�DQ�DOJRULWKP�ZKLFK�JLYHV�WKH
DSSHDUDQFH�WKDW�LW�LV�SOD\LQJ�FKHVV"�7R�SXW�WKLV�LQ�WKH�OHDUQLQJ�FRQWH[W��WKH�DOJRULWKP�IRU�SOD\
UHODWHV�WR�OHDUQHU�VWUDWHJ\�GHVLJQ��GLVFXVVHG�ODWHU��)RU�WKH�SUHVHQW�FDVH��KRZHYHU��RQH�PLJKW�DVN
ZKHWKHU�WKH�PHDQLQJ��LQWHQWLRQ�RU�SXUSRVH�SUHVHQW�LQ�WKH�FRPSXWHU"�,Q�WKH�JHQHUDO�FDVH��LV�WKH
PHDQLQJ�ZKLFK�LV�LQWHQGHG�WR�EH�WUDQVIHUUHG�E\�ZRUGV�RU�DFWLRQV�HYHU�IXOO\�DFKLHYHG�VR�WKDW�LW�FDQ
EH�VDLG�¶\HV�\RX�XQGHUVWDQG·�RU�¶\HV�,�XQGHUVWDQG·"

7KLV�SRVHV�D�SUREOHP�IRU�OHDUQLQJ�YDOLGDWLRQ��,I�D�VWXGHQW�GRHV�RU�GRHV�QRW�H[SUHVV�DSSURSULDWH
ODQJXDJH�IRU�D�VSHFLILF�FXOWXUDO�FRQWH[W�GRHV�WKLV�LQGLFDWH�RU�QHJDWH�WKH�SRVVLELOLW\�WKDW�WKH�VWXGHQW
KDV�DWWDLQHG�WKH�FRQFHSW�RU�XQGHUVWDQGV�WR�D�VXIILFLHQW�GHJUHH��DQG�KRZ�DUH�WKH\�WR�NQRZ�WR�ZKDW
GHJUHH�LV�VXIILFLHQW"�6XFK�D�MXGJHPHQW�PD\�EH�PRUH�RI�D�UHIOHFWLRQ�RI�WKH�FXOWXUDO�FRQWH[W�

´,I�WKH�EDFNJURXQG�DVVXPSWLRQV��DQG�PXFK�PRUH��DUH�QRW�VKDUHG�IRU�H[DPSOH�IURP�SHRSOH�RI�D
GLIIHUHQW�FXOWXUH�RU�D�VFKL]RSKUHQLF�RU�D�PDFKLQH��WKHQ�WKH�EHVW�SDUVLQJ�LQ�WKH�ZRUOG�ZLOO�IDLO�WR
GHOLYHU�WKH�IXOO�PHDQLQJ�RI�WKH�VHQWHQFH�µ>3LQNHU������@

)URP�WKH�SUHFHGLQJ�GLVFXVVLRQ��WKH�YDOLGLW\�RI�WKH�XVH�RI�WKH�ZRUG�¶IXOO·�LV�WHQXRXV�

:KDWHYHU�WKH�VSHFLILFV�RI�WKLV�VLWXDWLRQ��WKH�¶SHUVRQDO�PHDQLQJ·�RI�LQIRUPDWLRQ�LV�GLUHFWO\�UHODWHG�WR
WKH�LQWHU�UHODWLRQVKLS�RI�RWKHU�LQIRUPDWLRQ�DQG�WKHUHIRUH�SHUVRQDO�FRQFHSWV��,QGHHG��LW�LV�DUJXHG
WKDW�FRQFHSWV�DUH�WKHPVHOYHV�SUHYLRXVO\�HVWDEOLVKHG�UHODWLRQVKLSV��7KDW�LV��WKH�QDWXUH�RI�FRQFHSWV
DQG�PHDQLQJ�DUH�WKH�VDPH��$W�WKLV�VWDJH��KRZHYHU��WKH�GLVFXVVLRQ�SXWV�WKH�SHUVRQDOO\�IRUPHG
LQWHU�UHODWLRQVKLS�RI�LQIRUPDWLRQ�DW�WKH�IRUHIURQW�RI�OHDUQLQJ�PHWKRGV��PHDQLQJ�DQG�FRQFHSW
GHYHORSPHQW�UDWKHU�WKDQ�WKH�LQIRUPDWLRQ�LWVHOI�

´3UREOHPV�DUH�VROYHG�QRW�E\�JLYLQJ�QHZ�LQIRUPDWLRQ�EXW�E\�DUUDQJLQJ�ZKDW�ZH�DOUHDG\�NQRZ
VLQFH�ORQJ�µ�>:LWWJHQVWHLQ�����@

,W�VXJJHVWV�WKDW�DQ\�LQIRUPDWLRQ�ZKLFK�PDNHV�UHODWLRQVKLSV�DSSDUHQW�RU�IRUPV�UHODWLRQVKLSV�FDQ
H[WHQG�WKH�¶EUHDGWK·�RI�XQGHUVWDQGLQJ��WKDW�LV��WKH�DPRXQW�RI�NQRZOHGJH�DQG�H[SHULHQFHV�ZKLFK
RQH�KDV�WR�LQWHUUHODWH��7KH�DUJXPHQW�UHVWV�RQ�WKH�GLIIHUHQFH�EHWZHHQ�EHLQJ�JLYHQ�VXFK
UHODWLRQVKLSV�DQG�IRUPLQJ�WKH�UHODWLRQVKLS�RQHVHOI��+H�VXJJHVWHG�WKDW�WKH�ODWWHU��FRQVWUXFWLYLVW�
SURFHVV�LV�SDUWLFXODUO\�FRQGXFLYH�WR�SUREOHP�VROYLQJ�

,W�LV�ODWHU�DUJXHG�WKDW�WKH�XQGHUVWDQGLQJ�RI�PHDQLQJ�JRHV�EH\RQG�WKLV�VWDWLF�RU�JLYHQ�LQWHU�
UHODWLRQVKLS�RI�LQIRUPDWLRQ�DQG�HQJDJHV�ZLWK�WKH�DELOLW\�IRU�UHDUUDQJLQJ�RI�LQWHU�UHODWLRQVKLSV�
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7KLV�JLYHV�ULVH�WR�D�GHSWK�RI�XQGHUVWDQGLQJ��WKH�JHQHUDWLRQ��DV�RSSRVHG�WR�IROORZLQJ��RI�UHDVRQLQJ�
LGHDV��FUHDWLYLW\�DQG�DHVWKHWLF�DSSUHFLDWLRQ�L�H��WKH�SXUSRVH�RI�OHDUQLQJ��%H\RQG�ODQJXDJH�OHDUQLQJ�
WKLV�¶GHSWK�RI�XQGHUVWDQGLQJ·�DQG�KRZ�LW�LV�HQKDQFHG��LV�FHQWUDO�WR�WKH�SXUSRVH�RI�WKH�OHDUQLQJ
SURFHVV��'HVSLWH�WKLV��ODQJXDJH�OHDUQLQJ�LV�D�VLJQLILFDQW�SDUW�RI�OHDUQLQJ�FRPPXQLFDWLRQ�DQG�DV
VXFK�WKH�SURFHVV�RI�HIIHFWLYH�ODQJXDJH�OHDUQLQJ�LV�FRQVLGHUHG�

4. Language learning

&KDQJLQJ�ODQJXDJH�H[SUHVVLRQ��H�J��IURP�VH[LVW�WR�QRQ�VH[LVW��LQ�QR�ZD\�LPSOLHV�D�FKDQJH�RI
DWWLWXGH�EH\RQG�VRFLDO�FXOWXUDO�FRQIRUPDWLRQ��7KH�ODQJXDJH�DGRSWLRQ�LV�FOHDUO\�QRW�WKH�VDPH�DV
HPERG\LQJ�ODQJXDJH�PHDQLQJ��,W�PD\�VXSHUILFLDOO\�DSSHDU�WKH�VDPH�LI�WKH�DWWLWXGH��RU�FRQFHSW��LV
FKHFNHG�SXUHO\�E\�DSSURSULDWH�ODQJXDJH�H[SUHVVLRQ��2I�FRXUVH��WKLV�JRHV�EH\RQG�SROLWLFDOO\�FRUUHFW
ODQJXDJH�DQG�UHODWHV�WR�WKH�GHPRQVWUDWLRQ�RU�LGHQWLILFDWLRQ�RI�DQ\�XQGHUVWDQGLQJ�RI�PHDQLQJ�
H/HDUQHUV�ZKR�UHDOLVH�WKDW�WKHLU�XQGHUVWDQGLQJ�LV�EHLQJ�FKHFNHG�IRU�YLD�ODQJXDJH�H[SUHVVLRQ�DUH
WKHUHIRUH�IDFHG�ZLWK�WKH�LUUHVLVWLEOH�WHPSWDWLRQ��RU�LQ�VRPH�FDVHV��ODFN�RI�FKRLFH��WR�VXSHUILFLDOO\
OHDUQ�DSSURSULDWH�IRUPV�RI�ODQJXDJH�H[SUHVVLRQ��ZLWKRXW�WKH�VRPHZKDW�WLPH�FRQVXPLQJ�SURFHVV�RI
UHIOHFWLRQ�WR�IRUPXODWH�FRKHVLYH�FRQFHSWV�DQG�PHDQLQJV��6R�KRZ�FDQ�OHDUQLQJ�EH�H[SOLFLWO\�UHODWHG
WR�D�WUXH�GHYHORSPHQW�RI�XQGHUVWDQGLQJ�UDWKHU�WKDQ�ODQJXDJH�DGRSWLRQ�

,QYHVWLJDWLRQV�LQWR�ODQJXDJH�OHDUQLQJ�LQ�FKLOGUHQ�ZLWK�GHDI�SDUHQWV�ZKHUH�WKH�SDUHQWV�ZHUH
DGYLVHG�WKDW�DOORZLQJ�WKH�FKLOGUHQ�WR�ZDWFK�WHOHYLVLRQ�WR�¶JDLQ�DFFHVV�WR�WKH�ODQJXDJH·��L�H��WR�OHDUQ
SXUHO\�E\�WUDQVPLVVLRQ��VKRZHG�WKDW�QRQH�RI�WKH�FKLOGUHQ�OHDUQHG�WR�VSHDN�(QJOLVK��,Q�UHWURVSHFW�
WKLV�PD\�VHHP�REYLRXV�EXW�WKH�SUREOHP�ZDV�WKDW�WKH�FKLOGUHQ�GLG�QRW�XQGHUVWDQG�WKH�ODQJXDJH
PHDQLQJ�DQG�FRXOG�QRW�WKHUHIRUH�EXLOG�RQ�WKLV��7KH�ODFN�RI�IHHGEDFN�IURP�WKH�WHOHYLVLRQ�DOVR�PHDQW
WKDW�WKHUH�ZDV�QR�RSSRUWXQLW\�WR�HQJDJH�LQ�DQ\�PHDQLQJ�VHDUFKLQJ�E\�QHJRWLDWLRQ�DQG�IHHGEDFN�

7KH�HVVHQWLDO�SUDFWLFH�RI�OHDUQLQJ�E\�QHJRWLDWLRQ�DQG�UHILQHPHQW�ZDV�GHPRQVWUDWHG�E\�DQ
LPPLJUDQW�SRSXODWLRQ�LQ�&HQWUDO�$PHULFD��,Q�VSLWH�RI�WUDGLWLRQDO�URWH�OHDUQLQJ�(QJOLVK�OHVVRQV�DW
VFKRRO��WKH�FKLOGUHQ�RI�YDVWO\�YDULHG�ODQJXDJH�EDFNJURXQG�DFWXDOO\�RQO\�GHYHORSHG�D�IOXLG
FRPPRQ�ODQJXDJH��QRW�WKH�WDXJKW�(QJOLVK��E\�LQWHUDFWLRQ�LQ�WKH�SOD\JURXQG��7KH�SULPDU\
GLIIHUHQFH�LQ�DFWLYLW\�ZDV�RQH�RI�HQJDJHPHQW�DQG�IHHGEDFN�DV�RSSRVHG�WR�LPSRVLWLRQ�DQG
DGRSWLRQ��7KH�UROH�WKDW�ODQJXDJH�VWUXFWXUH��SURWRFROV�DQG�PLPLFU\�KDYH�RQ�ODQJXDJH�OHDUQLQJ
DSSHDU�WR�EH�PLQLPDO��/DQJXDJH�SURWRFROV�DQG�VWUXFWXUH�QHYHUWKHOHVV�GHYHORSHG�LQ�WKH
SOD\JURXQG�SDWRLV�EXW�QRW�DV�WKH�YHKLFOH�IRU�OHDUQLQJ�DV�ZDV�DVVXPHG�LQ�WKH�IRUPDO�(QJOLVK
OHVVRQV��7KH�H[LVWHQFH�DQG�LPSRUWDQFH�RI�ODQJXDJH�PHWKRGV�L�H��VWUXFWXUH�DQG�SURWRFROV�LV
QHYHUWKHOHVV�KLJKOLJKWHG�DV�IXQGDPHQWDO�WR�WKH�ODQJXDJH�OHDUQLQJ�SURFHVV��EXW�QRW�DV�WKH�OHDUQLQJ
YHKLFOH�

/DQJXDJH�LV�ILOWHUHG�DQG�XQGHUVWRRG�LQ�WHUPV�RI�RXU�FRQFHSWV�DQG�WKDW�LQIRUPDWLRQ�DORQH�UDUHO\
FKDQJHV�WKRVH�FRQFHSWV��7KLV�VLWXDWLRQ�LV�H[HPSOLILHG�E\�:LWWJHQVWHLQ·V�GLVFXVVLRQ�RI�WKH�FRQFHSW
¶WKH�VXQ�RUELWV�WKH�HDUWK·�DV�RSSRVHG�WR�WKH�¶HDUWK�RUELWV�WKH�VXQ�·�7KH�LQIRUPDWLRQ�DYDLODEOH�WR�ERWK
FRQFHSW�KROGHUV�ZDV�WKH�VDPH�L�H��WKH�VXQ�URVH�DQG�VHW��EXW�WKH�LQWHUSUHWHG�PHDQLQJ�UHPDLQHG
IXQGDPHQWDOO\�GLIIHUHQW��$�QRWHZRUWK\�H[DPSOH�RI�WKLV�ZDV�D�VXUYH\�FDUULHG�RXW�DW�WKH�0DVVHWXVLV
,QVWLWXWH�RI�7HFKQRORJ\�ZKHUH�VWXGHQWV�ZHUH�DVNHG�ZKHUH�WKH�PDVV�LQFUHDVH�RI�D�WUHH�FRPHV�IURP�
'HVSLWH�VHYHUDO�\HDUV�RI�OHFWXUHUV�WKH�VWXGHQWV�VWLOO�UHVSRQGHG�E\�VD\LQJ�WKDW�WKH�PDVV�LQFUHDVH�ZDV
IURP�WKH�JURXQG��7KH�VWXGHQWV�LQ�WKLV�FDVH�KDG�UHFHLYHG�LQIRUPDWLRQ�RYHU�D�WKUHH�\HDU�SHULRG�EXW
LQ�WKH�PDMRULW\�RI�FDVHV�WKH�LQWHUSUHWDWLRQ�KDG�EHHQ�EDVHG�RQ�WKH�VDPH�XQFKDQJLQJ�FRQFHSW��D�FDVH
RI�ODQJXDJH�DGRSWLRQ��,W�ZRXOG�VHHP�WR�EH�WKH�FDVH�WKDW�WKH�VWXGHQWV�ZHUH�QRW�HYHQ�FRQVLGHULQJ�WKH
XQGHUO\LQJ�PHDQLQJ�RU�VLJQLILFDQFH�RI�WKH�LQIRUPDWLRQ�
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¶$OO�RXU�UHDGLQJV�DQG�UH�UHDGLQJ��RXU�FRPSDULVRQV�DQG�JURXSLQJV��ILQDOO\�WXUQHG�LQWR�DQ
DVWRQLVKLQJO\�VLPSOH�SLFWXUH��7KH�VWXGHQWV�ZKR�GLG�QRW�JHW�¶WKH�SRLQW·��IDLOHG�WR�GR�VR��VLPSO\
EHFDXVH�WKH\�ZHUH�QRW�ORRNLQJ�IRU�LW·��0DUWRQ�	�6DOMR������

7KLV�VLWXDWLRQ�LV�GLIILFXOW�IRU�OHDUQHUV�DV�WKH\�GR�QRW�NQRZ�ZKDW�LV�WKH�SRLQW��FRQFHSW��WR�ZKLFK
WKH\�DUH�WU\LQJ�WR�JHW��,W�LV�DOVR�XQFOHDU�KRZ�WKH�OHDUQHU�ZRXOG�NQRZ�ZKHQ�WKH\�KDYH�´JRWµ�WKH
FRUUHFW�FRQFHSW��7KLV�VWDWH�FDQQRW�EH�YHULILHG�IURP�ZLWKLQ�WKH�UHDVRQLQJ�V\VWHP��FRQFHSW��LWVHOI�EXW
LPSRUWDQWO\�WKH�WUXWK�RU�IDOVHKRRG�RI�D�VWDWHPHQW�DSSHDUV�WR�EH�EDVHG�RQ�D�¶GHHSHU·�UHDVRQLQJ
V\VWHP�

¶,W�ZDV�WKHUHIRUH�SRVVLEOH�WR�ZULWH�VWDWHPHQWV�WKDW�UHIHUUHG�WR�WKHPVHOYHV�>IRU�H[DPSOH@�¶7KLV
VWDWHPHQW�LV�XQSURYDEOH�·�,W�IROORZHG�WKDW�WKLV�DVVHUWLRQ�FRXOG�QRW�EH�SURYHG�WUXH��IRU�WKDW�ZRXOG
OHDG�WR�D�FRQWUDGLFWLRQ��1RU�FRXOG�LW�EH�SURYHG�IDOVH��IRU�WKH�VDPH�UHDVRQ��2QH�UHPDUNDEOH�WKLQJ
DERXW�*RGHO·V�VSHFLDO�DVVHUWLRQ�ZDV�WKDW�VLQFH�LW�ZDV�QRW�SURYDEOH��LW�ZDV�LQ�D�VHQVH�WUXH��%XW�WR�VD\
LW�ZDV�WUXH�UHTXLUHG�DQ�REVHUYHU�ZKR�FRXOG�DV�LW�ZHUH��ORRN�DW�WKH�V\VWHP�IURP�RXWVLGH��,W�FRXOG�QRW
EH�VKRZQ�E\�ZRUNLQJ�ZLWKLQ�WKH�D[LRPDWLF�V\VWHP�·�>UHI��SHQGLQJ�@

7KH�GHYHORSPHQW�DQG�XVH�RI�¶GHHSHU·�UHDVRQLQJ�V\VWHPV�DSSHDUV�WR�EH�FHQWUDO�WR�WKH�SURFHVV�RI
OHDUQLQJ��)XUWKHUPRUH��DVVXPSWLRQV�WKDW�WKH�FRQFHSWV�FDQ�LQ�VRPHZD\�FRQILUP�WKHPVHOYHV�ZLWKLQ
WKHLU�RZQ�UHDVRQLQJ�V\VWHP�DUH�GXELRXV�

¶:H�KDYH�QR�YDOLG�UHDVRQ�WR�H[SHFW�RI�DQ\�DSSDUHQW�UHSHWLWLRQ�RI�D�KLVWRULFDO�GHYHORSPHQW�WKDW�LW
ZLOO�FRQWLQXH�WR�UXQ�SDUDOOHO�WR�LWV�SURWRW\SH��$GPLWWHGO\��RQFH�ZH�EHOLHYH�LQ�D�ODZ�RI�UHSHWLWLYH�OLIH
F\FOHV«ZH�DUH�VXUH�WR�GLVFRYHU�KLVWRULFDO�FRQILUPDWLRQ�RI�LW�QHDUO\�HYHU\ZKHUH��%XW�WKLV�LV�PHUHO\
RQH�RI�WKH�PDQ\�LQVWDQFHV�RI�PHWDSK\VLFDO�WKHRULHV�VHHPLQJO\�FRQILUPHG�E\�IDFWV�ZKLFK��LI
H[DPLQHG�PRUH�FORVHO\��WXUQ�RXW�WR�EH�VHOHFWHG�LQ�WKH�OLJKW�RI�WKH�YHU\�WKHRULHV�WKH\�DUH�VXSSRVHG
WR�WHVW�·>7DQQHU�0�����@

3HRSOH�XVH�ODQJXDJH�WR�WU\�DQG�FRPPXQLFDWH�FRQFHSWV�GLUHFWO\�EXW�DUH�IRUFHG�LQWR�D�VLWXDWLRQ�RI
KDYLQJ�WR�GHVFULEH�WKH�HIIHFW�RI�WKH�FRQFHSW�RQ�WKHLU�ODQJXDJH��:KHQ�WKH�VWDWHPHQWV�DUH�H[DPLQHG
WKH\�DUH�VKRZQ�QRW�WR�EH�WKH�FRQFHSW�EXW�D�UHIOHFWLRQ�RI�WKH�FRQFHSW��,W�LV�WKHUHIRUH�SUREOHPDWLF��IRU
ERWK�WHDFKHU�DQG�OHDUQHU��WR�LGHQWLI\�WKH�FRQFHSW�LQ�WKH�ODQJXDJH��:KHQ�XVLQJ�ODQJXDJH�WR�YHULI\
WKH�H[LVWHQFH�RI�D�FRQFHSW�WKH�GDQJHU�OLHV�LQ�WKH�DELOLW\�WR�IRUP�ODQJXDJH�VWUDWHJLHV�ZKLFK
VXSHUILFLDOO\�JLYH�WKH�HIIHFW�RI�D�FRQFHSW�IRU�D�VHW�VFHQDULR��7KLV�LV�DQRWKHU�FDVH�RI�ODQJXDJH�VWUDWHJ\
RU�ODQJXDJH�DGRSWLRQ�

:KLOVW�GHYHORSLQJ�WKH�RULJLQDO�FRPSXWHU�DOJRULWKPV��$ODQ�7XULQJ�GHYHORSHG�WKH�7XULQJ�WHVW�IRU
GHWHUPLQLQJ�ZKHWKHU�D�FRPSXWHU�WKLQNV�>+RGJHV�����@��,I�\RX�UXQ�RXW�RI�ZD\V�RI�GHWHUPLQLQJ�WKDW
WKH�ODQJXDJH�RXWSXW�LV�IURP�D�FRPSXWHU�WKHQ�\RX�KDYH�WR�FRQFOXGH�WKDW�LW�LV�WKLQNLQJ��,PSRUWDQWO\
WKH�VWUDWHJ\�IRU�VSHHFK�LV�FHQWUDO�WR�WKH�SURJUDPPHUV·�WDVN�RI�GHWHUPLQLQJ�KRZ�WKH�FRPSXWHU
VKRXOG�UHVSRQG�WR�FRQYH\�WKH�LOOXVLRQ�RI�WKLQNLQJ�

:KHWKHU�LW�LV�D�VXFFHVVIXO�VWUDWHJ\�IRU�HGXFDWLRQDO�DVVHVVPHQW�RU�QRW��WKH�LQHIIHFWLYHQHVV�RI�D
VXSHUILFLDO�ODQJXDJH�OHDUQLQJ�DSSURDFK�LQ�FRPSDULVRQ�ZLWK�GHHSHU�XQGHUVWDQGLQJ�KDV�EHHQ
LGHQWLILHG�DV�FHQWUDO�WR�WKH�SUREOHP�RI�WKH�HGXFDWLRQDO�SURFHVV�

¶0RUH�UHFHQWO\�RQH�PLJKW�FRQFOXGH�WKDW�HFRQRPLVWV�KDYH�DFTXLUHG�D�ZD\�RI�ORRNLQJ�DW�WKH�ZRUOG
ZKLFK�LV�LQGHOLEOH��(YHQ�WKRXJK�WKH\�PD\�QRW�ILQG�WKHPVHOYHV�LQ�D�SRVLWLRQ�ZKHUH�WKH\�FDQ�XVH
WKHLU�DQDO\WLFDO�WHFKQLTXHV�YHU\�FRQVFLRXVO\��WKHLU�ZKROH�ZD\�RI�WUHDWLQJ�TXHVWLRQV�LV��LQ�IDFW�
DIIHFWHG�E\�WKLV�NLQG�RI�WUDLQLQJ�·��(QWZLVWOH������



TLTP3/92/pedag1.doc/ 27/06/99_v1.1 Page -14-

5. Reasoning and understanding

$V�WKH�OHDUQLQJ�YDOLGDWLRQ�SURFHVV�LV�IROORZHG��LW�LV�VHHQ�WR�EH�EDVHG�RQ�WKH�VXEMHFW�ODQJXDJH�
SURWRFROV�DQG�XQGHUO\LQJ�YDOXHV��7KHVH�DIIHFW�ZKDW�REVHUYDWLRQV�DUH�FRQVLGHUHG�ZRUWK\�RI�QRWLQJ
DQG�ZKDW�IDFWV�DUH�FRQVLGHUHG�RI�UHOHYDQFH��WKDW�LV��WKH�VRUW�RI�WKLQJ�WKH�VXEMHFW�FRQVLGHUV�RI
LPSRUWDQFH�WR�VD\�DERXW�WKH�ZRUOG��7KH�UHODWLRQVKLS�PDGH�EHWZHHQ�WKH�IDFWV�SUHVHQWHG�ZLWKLQ�D
VWDWHPHQW�RU�SURSRVLWLRQ�LV�D�UHIOHFWLRQ�RU�H[DPSOH�RI�WKH�VXEMHFW�UHDVRQLQJ��7KLV�VXEMHFW�UHDVRQLQJ
FRQWLQXHV�WR�EH�JHQHUDWHG�DQG�XVHG�E\�WKH�VXEMHFW�DXWKRU�WR�UHODWH�IXUWKHU�VXEMHFW�VWDWHPHQWV��,Q
WKLV�ZD\�WKH�VXEMHFW�LV�H[HPSOLILHG�E\�D�IRFXV�RQ�FHUWDLQ�IDFWXDO�LQIRUPDWLRQ�DQG�WKH�UHODWLRQVKLS
EHWZHHQ�WKHVH�IDFWV�ZKLFK�LW�SURSRVHV�

%\�DFFHSWLQJ�WKH�UHDVRQLQJ�ZLWKLQ�D�JLYHQ�DXWKRUV�ZRUN��DQ�H[DPSOH�RI�WKH�VXEMHFW�UHDVRQLQJ�LV
¶IROORZHG·�DQG�WKHUH�LV�D�IHHOLQJ�RI�XQGHUVWDQGLQJ�WKH�DXWKRU·V�ZRUN��%HLQJ�DEOH�WR�¶IROORZ·�DQ
H[DPSOH�RI�WKH�VXEMHFW�UHDVRQLQJ�GRHV�QRW�DW�WKLV�VWDJH�LPSO\�WKDW�WKLV�UHDVRQLQJ�FDQ�EH�JHQHUDWHG
E\�WKH�OHDUQHU�DQG�DSSOLHG�WR�GLIIHULQJ�FRQWH[WV�RU�WKDW�WKH�VLJQLILFDQFH�RU�PHDQLQJ�DSSUHFLDWHG�WR
D�JUHDWHU�GHJUHH��$W�WKLV�VWDJH��ZKHQ�WKH�VWXGHQW�LV�DVNHG�WR�SUHVHQW�ZRUN�ZKLFK�¶GLVFXVVHV·�WKH
DXWKRUV�ZRUN�WKH\�ZLOO�EH�IRUFHG�WR�UHLWHUDWH�WKH�VLQJOH�IL[HG�UHODWLRQVKLS�SUHVHQWHG�E\�WKH�RULJLQDO
DXWKRU��7KH�VWXGHQW�ZLOO�DW�WKLV�KDYH�VWDJH�QR�ZD\�RI�NQRZLQJ�WKH�GHSWK�RI�WKHLU�XQGHUVWDQGLQJ�
WKH\�MXVW�XQGHUVWDQG�

:KHQ�ZRUNV�RI�RWKHU�DXWKRUV�LQ�WKH�ILHOG�DUH�LQWURGXFHG��GLIIHUHQW�SHUVSHFWLYHV�DQG�UHDVRQLQJ�RU
IDFWXDO�UHODWLRQVKLSV�DUH�H[SHULHQFHG��(YHQ�LI�WKH�GLIIHUHQW�UHDVRQLQJ�DUH�¶IROORZHG·�WKH�VWXGHQW�FDQ
PHUHO\�EURDGHQ�WKHLU�NQRZOHGJH�RU�EUHDGWK�RI�XQGHUVWDQGLQJ��:KHQ�TXHVWLRQV�ZKLFK�DUH
GHVLJQHG�WR�FKHFN�IRU�XQGHUVWDQGLQJ�FDQ�EH�DSSURDFKHG�E\�GLVSOD\LQJ�WKH�H[LVWHQFH�RI�NQRZOHGJH�
VWXGHQWV�FDQ�DQG�GR�DGRSW�ODQJXDJH�VWUDWHJLHV�L�H��UHLWHUDWH�ZKDW�WKH\�NQRZ��$OWHUQDWLYHO\�WKH\
PD\�UHODWH�WKH�WZR�SHUVSHFWLYHV�DQG�VWDUW�WR�VHH�WKH�¶QDWXUH·�RI�WKH�VXEMHFW�DUHD��7KH�UHODWLRQVKLS
EHWZHHQ�VHYHUDO�FRQFHSWV�DOORZV�FRPSDULVRQV�DQG�MXGJHPHQWV�WR�EH�PDGH�UHJDUGLQJ�WKH�UHODWLYH
YDOXH�RI�HDFK�SHUVSHFWLYH��¶FRUUHFWQHVV·�DQG�VLJQLILFDQFH��$JDLQ�WKH�VWXGHQW�KDV�QR�ZD\�RI
NQRZLQJ�WKH�GHSWK�RI�WKHLU�MXGJHPHQW��WKH\�MXVW�KDYH�DQ�LQIRUPHG�RSLQLRQ��,I�WKLV�H[SUHVVLRQ�RI
PHDQLQJ�LV�DSSUHFLDWHG�E\�WKH�DVVHVVRU��WKHQ�WKH�VWXGHQW�PD\�EH�HQFRXUDJHG�DQG�VDWLVILHG�ZLWK
WKHLU�OHYHO�RI�XQGHUVWDQGLQJ�

7KH�GHHSHU�OHDUQLQJ�SURFHVV�LV�RQO\�SURJUHVVHG�E\�DFWLYHO\�HQJDJLQJ�ZLWK�WKH�VXEMHFW�PDWHULDO�
'HHSHU�XQGHUVWDQGLQJ�LV�IRUPHG�E\�WKH�UHTXLUHPHQW�WR�UH�VWUXFWXUH�DQG�UH�LQWHUSUHW�LQIRUPDWLRQ
DQG�UHODWH�RQHV�QHZ�SHUVRQDO�YLHZSRLQW�WR�D�QRYHO�VFHQDULR��4XDOLWLHV�VXFK�DV�FUHDWLYLW\�DQG
LQVLJKW�EHFRPH�PRUH�LPSRUWDQW�DW�WKLV�OHYHO�LQ�WHUPV�RI�EHLQJ�DEOH�WR�VHH�SRVVLELOLWLHV�ZLWKLQ�WKH
VXEMHFW�IUDPHZRUN��$V�WKH�H[LVWLQJ�VXEMHFW�ERXQGDULHV�DUH�UHDFKHG�WKHQ�WKH�ZRUN�ZLOO�EHFRPH
¶UHVHDUFK·��)RU�VXFK�ZRUN��WKH�DUJXPHQWV�SUHVHQWHG�EHFRPH�OHVV�HVWDEOLVKHG�DQG�SRVVLEO\�PRUH
FRQWHQWLRXV�DV�D�JUHDWHU�HPSKDVLV�LV�SODFHG�RQ�WKH�DELOLW\�RI�DQG�H[SUHVVLRQ�RI�FUHDWLYH�WKRXJKW�
6XFK�FUHDWLYH�WKRXJKW�LV�QRZ�EDVHG�XSRQ�LQVLJKW�LQWR�WKH�VXEMHFW�DOWKRXJK�WKH�VXEMHFWLYLW\�RI
H[WHUQDO�DVVHVVPHQW�LQFUHDVHV�

7KH�UHPLW�IRU�HQJDJHPHQW�FDQ�EH�RSHQHG�XS�DV�WKHVH�VWDJHV�SURJUHVV�DQG�WKH�VWXGHQW�WHQGV
WRZDUGV�DQ�¶DSSUHFLDWLRQ·�RI�WKH�VXEMHFW��8QOHVV�WKH�SXUSRVH�RU�PHDQLQJ�RI�VWXG\LQJ�WKH�VXEMHFW�LV
SULPDULO\�IXQFWLRQDO�DQG�VHOI�RULHQWDWHG�WKH�OHDUQHU�DZDUHQHVV�ZLOO�WHQG�WRZDUGV�WKH�DHVWKHWLFV�RI
WKH�VXEMHFW�

6. Learning models

%HIRUH�FRQVLGHULQJ�WKH�OHDUQLQJ�SURFHVV�LPSOLHG�DERYH��DQ�RYHUYLHZ�RI�H[LVWLQJ�OHDUQLQJ�PRGHOV�LV
JLYHQ��7KH�UHODWLRQVKLS�EHWZHHQ�WKH�GLIIHUHQW�PRGHOV�ZLOO�EH�VXJJHVWHG�ODWHU�
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.ROE

.ROE�GHYHORSHG�FDWHJRULHV�WR�LGHQWLI\�IRXU�OHDUQLQJ�VW\OHV��7KH\�DUH�EDVHG�RQ�WKH�QDWXUH�RI
LQIRUPDWLRQ�H[SHULHQFH�WR�EH�HQJDJHG�DQG�WKH�DSSURDFK�RI�HQJDJHPHQW��$EVWUDFW�²�&RQFUHWH�DQG
$FWLYH�²�5HIOHFWLYH��6RPH�SRVVLEOH�VXEMHFW�FDWHJRULVDWLRQ�LV�JLYHQ�IRU�FRQWH[W�

5HIOHFWLYH�$EVWUDFW�� 3UHIHU�LQIRUPDWLRQ�LQ�DQ�RUJDQLVHG���ORJLFDO�IDVKLRQ�DQG�WLPH�IRU
UHIOHFWLRQ�

6XEMHFW 3XUH�6FLHQFH��0DWKHPDWLFV��1DWXUDO�6FLHQFH
5HTXLUHV ([SHUW�WXWRU

$FWLYH�$EVWUDFW 3UHIHU�RSSRUWXQLWLHV�WR�ZRUN�DFWLYHO\��RQ�ZHOO�GHILQHG�WDVNV�
6XEMHFW +DUG�$SSOLHG�6FLHQFH��(QJLQHHULQJ
5HTXLUHV &RDFK

$FWLYH�&RQFUHWH� 3UHIHU�WR�DSSO\�LQIRUPDWLRQ�WR�QHZ�UHDO�SUREOHPV
6XEMHFW 6RIW�$SSOLHG��/DZ
5HTXLUHV 5HDO�ZRUOG�RSSRUWXQLWLHV�

5HIOHFWLYH�&RQFUHWH� 3UHIHU�WR�EH�VKRZQ�UHODWLRQVKLS�RI�LQIRUPDWLRQ�ZLWK�WKHLU�H[SHULHQFH
6XEMHFW 6RIW�3XUH��6RFLDO�6FLHQFH�DQG�+XPDQLWLHV
5HTXLUHV 0RWLYDWRU

7KH�OHDUQLQJ�VW\OH�RI�VWXGHQWV�KDV�EHHQ�VKRZQ�WR�EH�UHODWHG�WR�VXEMHFW�FKRVHQ�IRU�VWXG\�EXW�DOVR
WKDW�WKHLU�OHDUQLQJ�SUHIHUHQFH�LV�GRPLQDQW�LUUHVSHFWLYH�RI�VXEMHFW�FKRVHQ>@

0\HUV�%ULJJV�7\SH�,QGLFDWRU

7KLV�PRGHO�FODVVLILHV�VWXGHQWV�DFFRUGLQJ�WR�WKHLU�-XQJLDQ�SV\FKRORJLFDO�W\SHV�

6HQVRUV 3UDFWLFDO�IRFXV�RQ�IDFWV�DQG�SURFHGXUHV
,QWXLWRUV ,PDJLQDWLYH��IRFXV�RQ�FRQFHSWV�PHDQLQJV�DQG�SRVVLELOLWLHV�

7KLQNHUV 'HFLVLRQV�EDVHG�RQ�ORJLF�DQG�UXOHV
)HHOHUV 'HFLVLRQV�EDVHG�RQ�SHUVRQDO�DQG�KXPDQLWDULDQ�EDVLV�

7KHVH�IRUP�WKH�IRXU�FDWHJRULHV�RI��

6HQVRU\�7KLQNHUV
6HQVRU\�)HHOHUV
,QWXLWLYH�7KLQNHUV
,QWXLWLYH�)HHOHUV

6LPLODUO\��WKH�OHDUQLQJ�VW\OH�RI�VWXGHQWV�KDV�EHHQ�VKRZQ�WR�EH�D�GRPLQDQW�IDFWRU�ZLWK�UHVSHFW�WR
WKHLU�VWXG\�WHFKQLTXHV�RU�DSSURDFK�WR�WKH�FRXUVH�PDWHULDO�>@�6RPH�FRUUHODWLRQ�FDQ�EH�PDGH
EHWZHHQ�WKH�WZR�VHWV�RI�FODVVLILFDWLRQ�

6HQVRU\�7KLQNHUV $FWLYH�&RQFUHWH
6HQVRU\�)HHOHUV $FWLYH�$EVWUDFW
,QWXLWLYH�7KLQNHUV 5HIOHFWLYH�&RQFUHWH
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,QWXLWLYH�)HHOHUV 5HIOHFWLYH�$EVWUDFW

(UDXWªV�VL[�W\SHV�RI�NQRZOHGJH

(UDXW�FDWHJRULVHG�WKH�W\SHV�RI�NQRZOHGJH�WKDW�DQ�LQGLYLGXDO�FDQ�DWWDLQ�

6LWXDWLRQDO�NQRZOHGJH���KRZ�SHRSOH�ORRN�DQG�ZKDW�WKH\�ORRN�IRU
.QRZOHGJH�RI�SHRSOH���UHODWLRQVKLS�WR�RWKHUV

.QRZOHGJH�RI�SUDFWLFH���DELOLW\�WR�FKRRVH�FRXUVH�RI�DFWLRQ
&RQFHSWXDO�NQRZOHGJH���LQIRUPDWLRQ�KDQGOLQJ�DQG�UHODWLRQVKLS
3URFHVV�NQRZOHGJH���KRZ�WR�JHW�WKLQJV�GRQH

&RQWURO�NQRZOHGJH���NQRZOHGJH�RI�RQH·V�VHOI�DQG�RQHV�WKLQNLQJ

3URSRVHG�2XWFRPH�3URFHVV�0RGHO�

7R�SURYLGH�D�EDVLV�IRU�WKH�SURSRVHG�PRGHO�WKUHH�FRPSRQHQWV�RI�OHDUQLQJ�DUH�XVHG��7KHVH�DUH��
&RPSRQHQW 'RPLQDQW�TXHVWLRQ�IRU�OHDUQHU

,QIRUPDWLRQ� :KDW"
&RJQLWLRQ�RU�UHIOHFWLRQ :K\"
0HWKRGV�RU�H[SHULHQFH +RZ"

7KHVH�WRJHWKHU�ZLWK�WKH�LQWHUDFWLRQ�EHWZHHQ�WKHP�DUH�VKRZQ�LQ�)LJXUH����7KH�LQWHUDFWLRQV�JLYH��

.QRZ�+RZ�([SUHVVLRQ 7KH�DSSOLFDWLRQ�RI�PHWKRGV�WR�SURGXFH�LQIRUPDWLRQ

,QWHUSUHWDWLRQ�
%UHDGWK�RI�XQGHUVWDQGLQJ

7KH�DSSOLFDWLRQ�RI�FRJQLWLRQ�WR�JLYH�XQGHUVWDQGLQJ

6WUDWHJ\�'HVLJQ 7KH�DSSOLFDWLRQ�RI�FRJQLWLRQ�WR�PHWKRGV�WR�JLYH�VWUDWHJ\

7KHVH�OHDUQLQJ�DFWLYLWLHV�UHODWH�WR�WKUHH�RI�(UDXW·V�¶W\SHV�RI�NQRZOHGJH·

.QRZ�+RZ�([SUHVVLRQ 3URFHVV�NQRZOHGJH ��KRZ�WR�JHW�WKLQJV
GRQH

,QWHUSUHWDWLRQ�
%UHDGWK�RI�XQGHUVWDQGLQJ

&RQFHSWXDO�NQRZOHGJH ��LQIRUPDWLRQ�KDQGOLQJ
DQG�UHODWLRQVKLS

6WUDWHJ\�'HVLJQ .QRZOHGJH�RI�SUDFWLFH DELOLW\�WR�FKRRVH�FRXUVH
RI�DFWLRQ

7KHVH�OHDUQLQJ�DFWLYLWLHV�DUH�UHSUHVHQWHG�LQ�W\SLFDO�DVVHVVPHQW�E\�

.QRZ�+RZ�([SUHVVLRQ :ULWWHQ�VWUXFWXUH�HWF�

,QWHUSUHWDWLRQ�
%UHDGWK�RI�XQGHUVWDQGLQJ

&RQWHQW�UHOHYDQFH�DQG�H[WHQVLYHQHVV
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6WUDWHJ\�'HVLJQ /RJLF�²�2ULJLQDOLW\�DQG�YDOLGLW\

,I�WKHVH�OHDUQLQJ�FRPSRQHQWV�DQG�DFWLYLWLHV�DUH�IROORZHG�FORFNZLVH�DURXQG�WKH�GLDJUDP�WKH\�FDQ
EH�VHHQ�WR�GHVFULEH�WKH�OHDUQLQJ�SURFHVV��ILJXUH����7KHVH�DUH�WKH�VWDJHV�D�VWXGHQW�JRHV�WKURXJK�LQ�D
F\FOLF�PDQQHU�ZLWK�HYHU\�OHDUQLQJ�VLWXDWLRQ�

7KH�(UDXW�NQRZOHGJH�W\SH�ZKLFK�DZDUHQHVV�RI�SHUVRQDO�OHDUQLQJ�UHSUHVHQWV�LV�¶FRQWURO
NQRZOHGJH·���NQRZOHGJH�RI�RQH·V�VHOI�DQG�RQHV�WKLQNLQJ�

7KH�SURFHVV�ZRXOG�VWDUW�ZLWK�,QIRUPDWLRQ�DQG�JR�FORFNZLVH�WKURXJK���,QWHUSUHWDWLRQ���&RJQLWLRQ�²
6WUDWHJ\�'HVLJQ�²�0HWKRG�²�.QRZ��KRZ�([SUHVVLRQ�²�,QIRUPDWLRQ�

,Q�WKLV�ZD\��D�VXEMHFW�SURGXFHV�PRUH�LQIRUPDWLRQ�EDVHG�RQ�D�UHIOHFWLRQ�RI�WKH�H[LVWLQJ�LQIRUPDWLRQ�
,I�WKHUH�LV�OLWWOH�FRJQLWLRQ�RU�UHIOHFWLRQ�WKHQ�FRQFHSWV�GR�QRW�IRUP�DQG�WKH�¶TXDOLW\·�RI�WKH
LQIRUPDWLRQ�GRHV�QRW�LQFUHDVH��:LWK�WKH�FRJQLWLRQ��WKH�OHDUQLQJ�F\FOH�VKRXOG�EH�FRQVLGHUHG�DV�D
VSLUDO�ZLWK�WKH�OHDUQLQJ�VXEMHFWV·�WUXH�SXUSRVH�DV�WKH�VSLUDO�SURJUHVVLRQ�L�H��DHVWKHWLFV��7KH�F\FOH
GRHV�QRW�KRZHYHU�LPSOLFLWO\�PHQWLRQ�RU�UHTXLUH�FUHDWLYLW\�

,Q�ILJXUH����WZR�OHDUQLQJ�SDWKV�DUH�VKRZQ��7KH�VXUIDFH�OHDUQHU��LI�SUHVHQWHG�ZLWK�D�IDPLOLDU
VFHQDULR�FDQ�DSSO\�DQ�HVWDEOLVKHG�SURFHVV�RU�PHWKRG�GLUHFWO\�WR�WKH�QHZ�LQIRUPDWLRQ�DQG�GLVSOD\�D
EUHDGWK�RI�XQGHUVWDQGLQJ�L�H��D�NQRZOHGJH�RI�WKH�UHODWHG�IDFWV�DQG�SURFHVVHV��,I�KRZHYHU�WKH
FKDOOHQJH�UHTXLUHV�D�UH�HYDOXDWLRQ�RI�WKH�LQIRUPDWLRQ�DQG�UHODWLRQVKLSV�LQ�WKH�OLJKW�RI�D�QRYHO
FRQWH[W�RU�VFHQDULR��WKHQ�WKH�UHDVRQLQJ�KDV�WR�EH�JHQHUDWHG�E\�WKH�VWXGHQW��,Q�WKLV�FDVH�WKH
FRJQLWLRQ�SURFHVV�LV�GHHSHU�DQG�FUHDWLYLW\�DQG�LGHDV�DUH�UHTXLUHG�

7KH�RPLVVLRQ�RI�FUHDWLYLW\�RU�LGHDV�IURP�WKH�FRJQLWLRQ�SURFHVV�ZLOO�SUHYHQW�WKH�OHDUQHU�IURP
SURJUHVVLQJ�WKHLU�SHUVRQDO�XQGHUVWDQGLQJ�RU�WKH�SHUVRQDO�PHDQLQJ�RI�WKH�VXEMHFW��,W�PD\�EH
GLIILFXOW�WR�DFWLYHO\�GHYHORS��LGHQWLI\�DQG�DVVHVV�EXW�WKH�SURFHVV�RI�DFDGHPLF�DGYDQFHPHQW�DQG
UHVHDUFK�UHOLHV�XSRQ�LW��$V�DUJXHG�HDUOLHU�LQ�WKH�WH[W��LQ�WHUPV�RI�WKH�PRWLYDWLRQ�IRU�WKH�HQWLUH
OHDUQLQJ�SURFHVV��WKH�LPSRUWDQFH�RI�SHUVRQDO�DQG�FUHDWLYH�H[SUHVVLRQ�LV�VLJQLILFDQW��,W�PD\EH�WKDW
FUHDWLYLW\�LV�DQ�H[SUHVVLRQ�RI�GHSWK�RI�XQGHUVWDQGLQJ�RU�LQVLJKW�UDWKHU�WKDQ�EUHDGWK�RI
XQGHUVWDQGLQJ�

7KH�OHDUQLQJ�VW\OHV�RI�.ROE�DQG�0\HUV�%ULJJV�FDQ�EH�VHHQ�WR�UHSUHVHQW�GLIIHUHQW�HPSKDVLVHV�LQ�WKH
OHDUQLQJ�F\FOH��7KH�VFDOHV�IRU�WKH�GLIIHUHQW�FODVVLILFDWLRQV�DQG�OHDUQLQJ�VW\OHV�KDYH�EHHQ�VXSHU
LPSRVHG�IRU�FRPSDULVRQ��ILJXUH����7KH�PRGHO�GRHV�VXJJHVW��LQ�FRQMXQFWLRQ�ZLWK�WKH�OHDUQLQJ
VW\OHV��WKDW�WKH�FUHDWLYLW\�RI�UHVHDUFK�UHTXLUHV�D�FHUWDLQ�W\SH�RI�OHDUQLQJ�L�H��5HIOHFWLYH�RU�,QWXLWLYH�
7KLV�GRHV�QRW�PDNH�UHVHDUFK�H[FOXVLYH�LQ�WKLV�UHVSHFW�EXW�WKLV�LV�PRUH�DQ�LQGLFDWLRQ�RI�WKH�FRPSOHWH
OHDUQLQJ�F\FOH�QDWXUH�RI�UHVHDUFK��7KH�RWKHU�VHFWRUV�RI�WKH�OHDUQLQJ�F\FOH�FDQ�DOVR�EH�VHHQ�WR
UHSUHVHQW�WKH�6WUDWHJLF�OHDUQHUV��6WUDWHJLF�'HVLJQ���$FWLYH�OHDUQHUV��.QRZ�KRZ�H[SUHVVLRQ��
6XUIDFH�OHDUQHUV��XQGHUVWDQGLQJ�EUHDGWK��DQG�'HHS�OHDUQHUV��5HIOHFWLRQ�XQGHUVWDQGLQJ�GHSWK��
7KH�GHHS�OHDUQLQJ�LV�UHODWHG�WR�DQ�¶DSSUHFLDWLRQ·�RI�WKH�VXEMHFW�

,W�LV�VXJJHVWHG�WKDW�LQ�WHUPV�RI�HGXFDWLRQ��6WUDWHJ\�'HVLJQ�PD\�EH�ZRUWK\�RI�PRUH�FRQVLGHUDWLRQ�DV
LW�UHSUHVHQWV�WKH�DELOLW\�IRU�WKH�VWXGHQWV�WR�VHOHFW�WKH�DSSURSULDWH�FRXUVH�RI�DFWLRQ�IRU�DQ\�SDUWLFXODU
VLWXDWLRQ��7KH�FRQWH[W�RU�FKDOOHQJH�ZLOO�WR�D�ODUJH�GHJUHH�GHWHUPLQH�WKH�VWUDWHJ\�VHOHFWHG��7KH
GHYHORSPHQW�RI�LQDSSURSULDWH�6WUDWHJ\�'HVLJQ�LQ�VWXGHQWV��DOWKRXJK�LW�LV�VHHQ�DV�DSSURSULDWH�IRU
WKH�DVVHVVPHQW��FDQ�EH�PLVWDNHQ�IRU��DQG�DOVR�FDXVH��WKH�DEVHQFH�RI�D�FRQFHSW��,Q�VRPH�FDVHV�SRRU
6WUDWHJ\�'HVLJQ�FDQ�UHVXOW�LQ�D�IDLOXUH�WR�LPSOHPHQW�WKH�FRQFHSW�LQ�WKH�DSSURSULDWH�VLWXDWLRQ�

6WUDWHJ\�'HVLJQ�LV�DOVR�GHVFULSWLYH�RI�VLWXDWLRQV�ZKHUH�VWXGHQWV�DGRSW�OHDUQLQJ�PHWKRGV�ZKLFK�WKH
OHFWXUHU�GLG�QRW�LQWHQG�DV�HLWKHU�WKH�TXHVWLRQ�ZDV�RI�D�IDPLOLDU�IRUP�DQG�VXUIDFH�OHDUQLQJ
FRPSOHWHV�WKH�WDVN�RU�LQDSSURSULDWH�VWUDWHJLHV�DUH�FKRVHQ��7KH�TXHVWLRQ�ZKLFK�6WUDWHJ\�'HVLJQ
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DVNV�LV�¶LI�\RX�GRQ·W�NQRZ�VRPHWKLQJ�ZKDW�GR�\RX�GR�DERXW�LW�QH[W·�RU�LQ�WHUPV�RI�JHQHUDO�OHDUQLQJ
3LDJHW�VWDWHV�WKDW�¶LQWHOOLJHQFH�LV�ZKDW�\RX�XVH�ZKHQ�\RX�GRQ·W�NQRZ�ZKDW�WR�GR�QH[W�·

7KLV�SRLQW�PRVW�FOHDUO\�GHPRQVWUDWHV�WKH�EHQHILW�RI�FRQVLGHULQJ�WKH�HQWLUH�OHDUQLQJ�F\FOH�DQG
PDNLQJ�LW�H[SOLFLW�WR�VWXGHQWV�E\�DFWLYHO\�HQJDJLQJ�WKHP�LQ�D�UHVHDUFK�IRUP�RI�DFWLYLW\�

7. Creativity

$�JHQHUDO�H[SHULHQFH�E\�UHVHDUFKHUV�LQ�DQ\�ILHOG�LV�WKDW�¶UHVHDUFK�LV�����SHUVSLUDWLRQ�DQG����
LQVSLUDWLRQ·��7KLV�LPSOLHV�WKDW�LQ�WKH�DEVHQFH�RI�LQVSLUDWLRQ��ZH�FRXOG�VSHQG������RI�RXU�WLPH�RQ
WDVNV�WKDW�DUH�SXUHO\�SURFHGXUDO��7KH�XQGHUWDNLQJ�DQG�FRPSOHWLRQ�RI�VXFK�WDVNV�ZRXOG�LQ�QR�ZD\
IXUWKHU�RXU�XQGHUVWDQGLQJ�RI�D�VLWXDWLRQ�RU�VXEMHFW��7KH�SURGXFWLRQ�RI�D�SLHFH�RI�ZRUN�ZKHWKHU�LQ
PXVLF��DUW�OLWHUDWXUH�RU�VFLHQFH�GRHV�UHTXLUH�SURFHGXUHV��PHWKRGV�DQG�WHFKQLTXHV�WR�EH�XVHG�
+RZHYHU��LW�KDV�EHHQ�VKRZQ�WKDW�ZKLOH�WKH�SXUSRVH�RU�PHDQLQJ�RI�WKHVH�WDVNV�GRHV�QRW�OLH�LQ�WKHVH
SURFHGXUHV�RU�UHODWHG�LQIRUPDWLRQ��WKH\�DUH�D�ZD\�RI�FRQYH\LQJ�WKH�PHDQLQJ�

7KLV�ZDV�GLVFXVVHG�LQ�WKH�SDUWLFXODU�FDVH�RI�ODQJXDJH��DOWKRXJK�WKH�H[WHQVLRQ�WR�DOO�IRUPV�RI
H[SUHVVLRQ�FDQ�EH�UHDVRQDEO\�DVVXPHG��7KH�DSSDUHQW�VXEWOH�GLIIHUHQFH�EHWZHHQ�WKH�WZR�VWDQFHV
WKDW�¶WKH�PHDQLQJ�LV�LQ�WKH�ODQJXDJH·�DV�RSSRVHG�WR�¶WKH�PHDQLQJ�LV�FRQYH\HG�RU�WUDQVIHUUHG�E\�WKH
ODQJXDJH·�KDV�D�IXQGDPHQWDO�HIIHFW�RQ�WKH�DSSURDFK�WR�OHDUQLQJ��,W�DOVR�KDV�VLJQLILFDQW�LPSOLFDWLRQV
IRU�ZKDW�PHDQLQJ�LV�ZKLFK�LW�KDV�EHHQ�DUJXHG�KDV�D�GHSWK�ZLWKRXW�OLPLW��DQG�WKH�VRXUFH�RI
PHDQLQJ��7KH�GHYHORSPHQW�DQG�H[SUHVVLRQ�RI�¶WUXH�PHDQLQJ·�DQG�¶SHUVRQDO�PHDQLQJ·�LV�WKH�YHU\
SXUSRVH�RI�DFDGHPLD��7KH�QHHG�WR�SUDFWLFH�DQG�GHYHORS�WKH�SURFHVVHV�RI�WUDQVIHU�DQG�H[SUHVVLRQ
ZLOO�QHYHU�EH�D�VXEVWLWXWH�IRU�WKH�YHU\�SXUSRVH�RI�WKRVH�WHFKQLTXHV�

¶$�EDVH�RI�H[LVWLQJ�NQRZOHGJH�LV�RI�FRXUVH�UHTXLUHG�IRU�YHUVDWLOLW\��IRUHVLJKW�DQG�FUHDWLYLW\��<RX
FDQ·W�EH�D�SRHW�RU�D�VFLHQWLVW�ZLWKRXW�D�JRRG�YRFDEXODU\��EXW�GHILQLWLRQV�RI�LQWHOOLJHQFH�WKDW�VWUHVV
NQRZOHGJH�RU�PHPRU\·V�V\QDSWLF�PHFKDQLVPV�UHDOO\�GR�PLVV�WKH�PDUN��WKH\·UH�PLVWDNHQ
UHGXFWLRQLVP·��>&DOYLQ�����@

,QGHHG��WKH�HPSKDVLV�RQ�WKH�HQGOHVV�DGRSWLRQ�RI�HVWDEOLVKHG�UXOHV�DQG�PHWKRGV�LV�QRW�RQO\�ERULQJ
DQG�PHDQLQJOHVV�WR�D�OHDUQHU��LW�LV�FRXQWHUSURGXFWLYH�WR�WKH�OHDUQLQJ�SURFHVV��7KH�FDVH�IRU
FRQVLGHULQJ�WKH�ZRUNV�DQG�LGHDV�RI�HPLQHQW�WKLQNHUV��DUWLVWV�DQG�PXVLFLDQV�ZLOO�QDWXUDOO\�QHYHU
ORRVH�LWV�SRLJQDQF\��+RZHYHU��LW�PD\�EH�ZRUWK�UHIOHFWLQJ�RQ�WKH�WUXH�QDWXUH�RI�WKH�OHDUQLQJ�WKDW
SURGXFHG�WKHVH�ZRUNV�LQ�WKH�ILUVW�LQVWDQFH��7KH�ZRUVW�FDVH�IRU�DQ\�OHDUQLQJ�SURFHVV�LV�WKDW�LW�DGRSWV
DQ�HWKRV�WKDW�RYHU�VWUHVVHV�WKH�UHZDUGLQJ�RI�¶NQRZOHGJH�RU�PHPRU\·V�V\QDSWLF�PHFKDQLVPV·�IRU
SUDJPDWLF�UHDVRQV�VXFK�DV�HDVH�RI�YDOLGDWLRQ��VWDQGDUGLVDWLRQ�DQG�DVVHVVPHQW��,Q�WKH�ORQJ�WHUP�WKLV
ZLOO�VORZO\�ILOWHU�RXW�WKH�GHYHORSPHQW�RI�FUHDWLYLW\�SXUHO\�EHFDXVH�WKH�DSSRLQWHG�H[SHUW
SUDFWLWLRQHUV�GR�QRW�H[FHO�LQ�WKLV�TXDOLW\��8QIRUWXQDWHO\�WKLV�VLWXDWLRQ�ZRXOG�QRW�HYHQ�EH�GHWHFWDEOH
ZKHQ�WKH�PDMRULW\�RI�HPLQHQW�ZRUNV�RU�LGHDV�UHVXOWHG�LQ�VSLWH�RI�WKH�OHDUQLQJ�LQVWLWXWLRQV�DV
RSSRVHG�WR�EHFDXVH�RI�WKH�OHDUQLQJ�LQVWLWXWLRQV�

7KH�LURQ\�RI�WKLV�VLWXDWLRQ�LV�WKDW�WKH�YHU\�SURFHVV�RI�¶VHHLQJ�WKH�SRVVLELOLWLHV�ZLWKLQ�D�IUDPHZRUN·
RU�¶FKDOOHQJLQJ�DQG�IXUWKHULQJ�WKH�ERXQGDULHV�RI�WKRXJKW�DQG�H[SUHVVLRQ·��LQ�VRPH�FDVHV�UHIHUUHG
WR�DV�UHVHDUFK��UHO\�RQ�WKLV�TXDOLW\��$VVXPLQJ�WKLV�LV�QRW�SUHVHQWO\�WKH�FDVH��KRZ�FDQ�WKH
GHYHORSPHQW�RI�FUHDWLYLW\�RI�OHDUQHUV�EH�HQFRXUDJHG"

:KDWHYHU�WKH�OHDUQLQJ�VLWXDWLRQ��LI�D�FRQWUDGLFWLRQ��RU�QRYHO�SUREOHP�LV�IDFHG�WKHQ�WKH�PLQG�ZLOO
JHQHUDWH�SRVVLELOLWLHV��HLWKHU�FRQVFLRXVO\�RU�SUH�FRQVFLRXVO\���$V�GLVFXVVHG�HDUOLHU��SUREOHP�VROYLQJ
LV�HPSKDVLVHG�LQ�WKH�FRQVWUXFWLYLVW�PHWKRG�RI�SUREOHP�EDVHG�OHDUQLQJ��$OWKRXJK�WKLV�LV�DQ
LPSRUWDQW�LPSOHPHQWDWLRQ�RI�PDWHULDO�HQJDJHPHQW��WKH�PRWLYDWLRQ�IRU�OHDUQLQJ�VHHPV�WR�JR
EH\RQG�WKLV��,Q�WHUPV�RI�SXUH�OHDUQLQJ��LW�FDQQRW�UHDOO\�EH�VDLG�WKDW�DOO�OHDUQLQJ�UHVXOWV�IURP�WKH
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QHHG�WR�VROYH�SUREOHPV��XQOHVV�RI�FRXUVH�WKH�SUREOHP�LV�WKH�LQDELOLW\�WR�H[SUHVV��HQTXLUH�RU�UHDVRQ�
3HUVRQDO�FUHDWLYLW\�DV�WKH�H[SUHVVLRQ�RI�PHDQLQJ�VWLOO�DSSHDUV�WR�EH�LPSRUWDQW�LQ�WKH�GHVLUH�WR�OHDUQ�

7KH�FUHDWLYH�SURFHVV�RI�¶ILQGLQJ�SRVVLELOLWLHV�ZLWKLQ�D�IUDPHZRUN·�LV�REYLRXVO\�QRW�JRLQJ�WR�EH
VLPSOH�WR�QHJRWLDWH��,W�GRHV�QRW�DSSHDU�WR�EH�D�FRQVFLRXV�RU�HYHQ�D�IRUPDO�UHDVRQLQJ�SURFHVV�
DOWKRXJK�LV�VRPHWLPHV�ODWHU�H[SODLQHG�RU�MXVWLILHG�LQ�WKHVH�WHUPV��,QGHHG��HYHQ�WKH�OLPLWDWLRQV�RI
WKDW�IRUPDO�UHDVRQLQJ�DUH�QRW�LGHQWLILDEOH�IURP�ZLWKLQ�WKDW�UHDVRQLQJ�V\VWHP��7KH�UHDVRQLQJ
V\VWHP�ZLOO�EH�EDVHG�RQ�DVVXPSWLRQV�WKDW�WKH�UHDVRQLQJ�V\VWHP�LWVHOI�FDQQRW�FKHFN�WKH�YDOLGLW\�RI�
7KH\�DUH�D[LRPDWLF�

:KHQ�LQYROYHG�LQ�QRYHO�SUREOHP�VROYLQJ��WKH�UHDVRQLQJ�DVVRFLDWHG�ZLWK�FUHDWLYLW\�LV�D�VLPLODUO\
REVFXUH�LVVXH�

¶:H�XVH�LQGXFWLRQ�XQWLO�WKH�DVVXPHG�UXOH�LV�IDOVLILHG�RU�ZH�GLG�QRW�DSSO\�LQGXFWLYH�UHDVRQLQJ�LQ
WKH�ILUVW�SODFH��:K\�ZRXOG�ZH�¶FKRVH·�LQGXFWLRQ�RQO\�VRPHWLPHV��E\�D�IHHO�IRU�WKH�XQGHUO\LQJ
UXOHV"�7KDW�LV�WR�VD\�WKDW�HYHQ�LI�D�VSHFLILF�UHDVRQLQJ�LV�XVHG�LW�LV�FKRVHQ�EDVHG�RQ�D�GHHSHU
UHDVRQLQJ�V\VWHP��7KLV�VXJJHVWV�WZR�VFHQDULRV��)LUVWO\��WKDW�ZH�KDYH�SUH�UHDVRQLQJ�SURFHVVHV�WKDW
GHWHUPLQH�ZKDW�UHDVRQLQJ�WR�DSSO\�DQG�WKHUHIRUH�KRZ�ZH�FRQVWUXFW�RXU�XQGHUVWDQGLQJ�RI�WKH
ZRUOG��RU�VHFRQGO\��ZH�GHYHORS�RXU�YLHZ�E\�SUH�FRQVFLRXV�SURFHVVHV�DQG�WKDW�YHUEDOLVHG
UHDVRQLQJ�LV�DSSOLHG�¶DIWHU�WKH�IDFW·�LQ�RUGHU�WR�FRPPXQLFDWH�YDOLGDWH�DQG�MXVWLI\�RXU�YLHZ�·
>3HQURVH�����@

6LPLODUO\�
¶/RJLF�LV�WKH�VFLHQFH�RI�WKH�MXVWLILFDWLRQ�RI�FRQFOXVLRQV�ZH�KDYH�UHDFKHG�E\�QDWXUDO�UHDVRQLQJ��7KH
YHU\�UHDVRQ�ZH�QHHG�ORJLF�LV�WKDW�UHDVRQLQJ�LV�QRW�FRQVFLRXV�DW�DOO�·�>-D\QHV�����@

7KLV�HPSKDVLV�RQ�WKH�SUHFRQVFLRXV�QDWXUH�RI�FUHDWLYLW\�LV�UHIOHFWHG�E\�PDQ\�DXWKRUV��)RU�H[DPSOH�

¶,W�LV�RQO\�WKH�YHU\�XQVRSKLVWLFDWHG�RXWVLGHU�ZKR�LPDJLQHV�WKDW�PDWKHPDWLFLDQV�PDNH�GLVFRYHULHV
E\�WXUQLQJ�WKH�KDQGOH�RI�VRPH�PLUDFXORXV�PDFKLQH�·�>+DUG\��&DOYLQ�����@

¶,I�\RX·UH�JRRG�DW�ILQGLQJ�WKH�RQH�ULJKW�DQVZHU�WR�OLIH·V�PXOWLSOH�FKRLFH�TXHVWLRQV��\RX·UH�VPDUW�
%XW�WKHUH�LV�PRUH�WR�EHLQJ�LQWHOOLJHQW��D�FUHDWLYH�DVSHFW��,QGHHG��YDULRXV�DQVZHUV�RFFXU�WR�\RXU
EUDLQ�VRPH�EHWWHU�WKDQ�RWKHUV�·��>&DOYLQ�����@�

,Q�WKLV�SURFHVV��WZR�LPSRUWDQW�SURFHVVHV�DUH�LQYROYHG�EHIRUH�WKH�RXWFRPH�RU�H[SUHVVLRQ�WDNHV
SODFH��7KHUH�LV�WKH�FUHDWLYH�SURFHVV�DQG�WKH�VWUDWHJ\�GHVLJQ��6WUDWHJ\�GHVLJQ�LV�WKH�DELOLW\�WR
IRUPXODWH�ORQJ�WHUP�VWUDWHJLHV�DV�ZHOO�DV�VKRUW�WHUP�WDFWLFV��PDNLQJ�LQWHUPHGLDWH�PRYHV�WKDW�KHOS
VHW�WKH�VWDJH�IRU�D�IXWXUH�IHDW��7KH�VWUDWHJ\�GHVLJQ�SURFHVV�LV�UHFRUGHG�E\�WKH�OHDUQLQJ�SURFHVV��DV
UHSUHVHQWHG�LQ�ILJXUH����7KLV�SURFHVV�LV�VXFFHVVIXOO\��RYHU��HPSKDVLVHG�E\�VWUDWHJLF�OHDUQHUV�ZKR
IRFXV�RQ�WKH�DVVHVVPHQW�SURFHVV�>.UDXVH������@��7KH�FUHDWLYH�SURFHVV��DOWKRXJK�EDVHG�RQ�DQ
H[LVWLQJ�VXEMHFW�IUDPHZRUN��LQYROYHV�ILQGLQJ�WKH�¶SRVVLELOLWLHV�ZLWKLQ�WKDW�IUDPHZRUN·�

$OWKRXJK�LW�FRXOG�EH�DUJXHG�WKDW�HPLQHQW�DFDGHPLFV�DUH�QRW�QHFHVVDULO\�DZDUH�RI�WKHLU�RZQ
FRQVFLRXV�WKRXJKW�SURFHVVHV��E\�GHILQLWLRQ���WKH�IROORZLQJ�VWDWHPHQWV�JLYH�VRPH�EDVLV�IRU�WKH
H[LVWHQFH�RI�DQ�LOOXVLYH�TXDOLW\�RI�FUHDWLYLW\�DQG�LQGHHG�WKH�QRQ�YHUEDO�VRXUFH�RI�UHDVRQLQJ��)RU
H[DPSOH�

¶7KH�ZRUGV�RI�ODQJXDJH�VHHP�WR�SOD\�QR�UROH�LQ�P\�LQ�P\�PHFKDQLVP�RI�WKRXJKW�·�>$OEHUW�(LQVWHLQ@

¶,�KDYH�WR�WUDQVODWH�P\�WKRXJKWV�LQWR�D�ODQJXDJH�ZKLFK�GRHV�QRW�UXQ�YHU\�HYHQO\�ZLWK�WKHP�·
>*DOWRQ�LQ�3HQURVH�����@
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¶7KHUH�DUH�IUHTXHQWO\�QRW�WKH�ZRUGV�DYDLODEOH�WR�H[SUHVV�WKH�FRQFHSWV�WKDW�DUH�UHTXLUHG�·�>3HQURVH
����@

¶7KH�HVVHQWLDO�SRLQW�KHUH�LV�WKDW�WKHUH�DUH�VHYHUDO�VWDJHV�RI�FUHDWLYH�WKRXJKW��ILUVW��D�VWDJH�RI
SUHSDUDWLRQ�LQ�ZKLFK�WKH�SUREOHP�LV�FRQVFLRXVO\�ZRUNHG�RYHU��WKHQ�D�SHULRG�RI�LQFXEDWLRQ�ZLWKRXW
DQ\�FRQVFLRXV�FRQFHQWUDWLRQ�XSRQ�WKH�SUREOHP��DQG�WKHQ�WKH�LOOXPLQDWLRQ�ZKLFK�LV�ODWHU�MXVWLILHG
E\�ORJLF�·>�-D\QHV�����@

7KHVH�TXRWHV�KDYH�EHHQ�JLYHQ�SXUHO\�WR�HPSKDVLVH�WKDW�HPLQHQW��LQ�WKHVH�FDVHV��DFDGHPLFV�UHDOLVH
WKDW�WKH�FUHDWLYH�SURFHVV�LV�QRW�D�IRUPDO�RU�LQGHHG�GLUHFWO\�H[SUHVVLEOH�SURFHVV��([SRVXUH�WR�VXFK
ZRUNV�LQ�PXVLF��DUW��OLWHUDWXUH�DQG�VFLHQFH��ZKLFK�DUH�WKH�SURGXFW�RI�WKLV�FUHDWLYLW\�SKHQRPHQD�ZLOO
FOHDUO\�QRW�RQO\�SURYLGH�DVSLUDWLRQV�EXW�DOVR�D�JXLGH�DV�WR�WKH�OLPLWV�RI�DQG�SRVVLELOLWLHV�ZLWKLQ
RQH·V�RZQ�ZRUN��6XFK�H[SRVXUH�FDQ�EH�FRQVLGHUHG�DV�D�IRUP�RI�IHHGEDFN�SDUWLFXODUO\�LI�VSHFLILFDOO\
FKRVHQ�E\�WKH�OHDUQHU�IRU�JXLGDQFH�H[SHULHQFH�

,I�SHUVRQDO�H[SUHVVLRQ�RI�RQH·V�ZD\�RI�YLHZLQJ�D�VLWXDWLRQ�LV�IXQGDPHQWDO�WR�WKLV�SURFHVV�WKHQ�D
GHJUHH�RI�IUHHGRP�WR�FKRRVH�WKH�VXEMHFW�RI�H[SUHVVLRQ�PD\�EH�DQ�LQLWLDO�SDUW�RI�WKDW�SURFHVV�
6LPLODUO\��WKH�HPSKDVLV�WKH�OHDUQHU�ZLVKHV�WR�SXW�RQ�D�SDUWLFXODU�DVSHFW�RU�PRGH�RI�H[SUHVVLRQ
VKRXOG�EH�FRQVLGHUHG�

2WKHU�TXDOLWLHV�RI�VWXGHQWV�ZLOO�FRPH�LQWR�SOD\�DW�WKLV�SRLQW��)RU�H[DPSOH��WKH�DELOLW\�WR�GHILQH
ZRUN��RUJDQLVH�DQG�IRFXV�RQ�WDVNV��WKH�UHDOLVDWLRQ�RI�WKH�QHFHVVLW\�WR�XQGHUVWDQG�WKH�SUHVHQW
VLWXDWLRQ�IRU�WKH�WRSLF�LQ�WHUPV�RI�ODWHVW�DQG�HVWDEOLVKHG�WKLQNLQJ��WKH�LPSRUWDQFH�RI�FRXUDJH�WR
GHYHORS�DQ�LQIRUPHG�RSLQLRQ�ZKLFK�FRQWUDGLFWV�DQG�FKDOOHQJHV�FHUWDLQ�YLHZV��RSHQ�PLQGHGQHVV�
ZLOOLQJQHVV�WR�DFFHSW�WKH�SHUVRQDO�DQG�UHODWLYH�QDWXUH�RI�FRQFHSWV��WKH�DELOLW\�WR�FRQVLGHU�DQG�LQ
VRPH�FDVHV�DFFHSW�WKH�YLHZV�RI�RWKHUV��WKH�LPSRUWDQFH�RI�FODULW\�LQ�H[SUHVVLRQ�DQG�FRPSDVVLRQ�LQ
MXGJHPHQW�

$OO�RI�WKHVH�TXDOLWLHV�DUH�QRW��KRZHYHU��GHYHORSHG�LQ�D�FRQWH[W�RI�WKH�DOPRVW�H[FOXVLYH�LPSRVLWLRQ
DQG�DGRSWLRQ�RI�DXWKRULWDWLYH�LGHDV�DQG�ZRUNV�EXW�LQ�WKH�FRQWH[W�RI�WKH�GHYHORSPHQW�RI�RQHVHOI
DQG�PRUH�LPSRUWDQWO\�WKH�VXEMHFW�WKDW�OLYHV�RQO\�LQ�WKH�PLQGV�RI�SHRSOH�ZKR�FDUH�

&DQ�DQ\�RI�WKLV�EH�DVVHVVHG"�7KH�DERYH�GLVFXVVLRQ�LQWHQWLRQDOO\�IRFXVHG�RQ�OHDUQLQJ�DQG�QRW�RQ
HGXFDWLRQ��7KH�OLPLWDWLRQV�WKH�HGXFDWLRQDO�SURFHVV�PD\�SXW�RQ�WKH�QDWXUDO�OHDUQLQJ�SURFHVV�LV
FRQVLGHUHG�ODWHU�

,Q�UHVSHFW�RI�HGXFDWLRQDO�FRXUVHV��LQ�UHVHDUFK��LW�LV�LPSRUWDQW�WKDW�HYHQ�WKH�HVWDEOLVKHG�VXEMHFW
IUDPHZRUN�LV�TXHVWLRQHG��DFFHSWLQJ�WKH�IDFW�WKDW�D�VLJQLILFDQW��EXW�QRW�H[KDXVWLYH��NQRZOHGJH�RI
WKDW�H[LVWLQJ�IUDPHZRUN�LV�ILUVW�UHTXLUHG��7KH�¶VXEMHFW�IUDPHZRUN·�LV�IURP�WKH�DERYH�GLVFXVVLRQV
GHILQHG�DV�DFFHSWHG�LQWHU�UHODWLRQVKLSV�EHWZHHQ�VXEMHFW�LQIRUPDWLRQ��ZKLFK�LV�D�SURGXFW�RI�D�ZD\
RI�ORRNLQJ�DW�WKH�ZRUOG��7KH�GHILQLWLRQ�RI�¶SRVVLELOLWLHV�ZLWKLQ�WKLV�IUDPHZRUN·�DQG�WKH�IRUPDWLRQ
RI�QHZ�UHODWLRQVKLSV�EHWZHHQ�HVWDEOLVKHG�¶IDFWV·�DQG�LQ�VRPH�VLWXDWLRQV�HYHQ�WKH�IDFWV�WKHPVHOYHV�
ZLOO�WKHUHIRUH�KDYH�WR�EH�HYDOXDWHG�E\�WKH�DFDGHPLF��WKLV�SXWV�WKH�DFDGHPLF�YHU\�PXFK�DW�WKH
FHQWUH�RI�WKH�FRXUVH��7KH�DELOLW\�IRU�DFDGHPLFV�WR�PDNH�VXFK�MXGJHPHQWV�LV�RI�FRXUVH�MXVWLILHG�E\
WKHLU�HVWDEOLVKHG�H[SHUWLVH�LQ�WKH�ILHOG�EXW�WKH�IDOOLELOLW\�RI�WKH�MXGJHPHQW�RI�FUHDWLYLW\�DQG�LGHDV�LV
ERUQ�RXW�E\�WKH�QXPHURXV�VWRULHV�RI�GHVLJQHUV�DQG�DXWKRUV�KDYLQJ�LGHDV�UHMHFWHG�ZKLFK�DUH�ODWHU
VKRZQ�WR�EH�ZRUWK\��7KH�YDOLGLW\�RI�DVVHVVLQJ�VXFK�ZRUN�OLHV�LQ�VXEMHFW�H[SHUWV·�DELOLW\�WR�VHH�WKH
OLPLWDWLRQV�RI�D�SHUVRQDO�SHUVSHFWLYH�DQG�WKH�SRVVLELOLWLHV�LQ�RWKHUV�
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SECTION B: Education

1. Overview

$OWKRXJK�UHODWHG��WKHUH�LV�QR�UHDVRQ�WR�DVVXPH�WKDW�HGXFDWLRQ�DQG�OHDUQLQJ�DUH�WKH�VDPH��$OWKRXJK
OHDUQLQJ�ZLOO�LQHYLWDEO\�SURYLGH�WKH�IRXQGDWLRQ�IRU�DQ\�HGXFDWLRQDO�SURFHVV��WKH�FKDUDFWHULVWLFV�RI
HGXFDWLRQ�DUH�GHWHUPLQHG�E\�PDQ\�RWKHU�IDFWRUV��,Q�RUGHU�WR�GHWHUPLQH�WKH�GLIIHUHQFHV�EHWZHHQ
¶QDWXUDO·�OHDUQLQJ�DQG�HGXFDWLRQ��LW�ZRXOG�EH�SHUWLQHQW�WR�LGHQWLI\�WKH�LQKHUHQW�FKDUDFWHULVWLFV
ZKLFK�HGXFDWLRQDO�LQVWLWXWLRQV�PXVW�GLVSOD\��DW�OHDVW�LQ�WKH�UHODWLYHO\�VKRUW�WHUP�

/HDUQLQJ�LV�VDLG�WR�WDNH�SODFH

¶LQ�WKH�PLQG�DV�ZH�UHDFW�ZLWK�RXU�HQYLURQPHQW�DQG�XVH�RXU�SRZHUV�RI�UHDVRQ��LPDJLQDWLRQ�DQG
PHPRU\�·��:LOOLDPV������

+RZHYHU��HGXFDWLRQ�LV�VDLG�WR�EH

¶SXUSRVHIXO�OHDUQLQJ�LQ�ZKLFK�LQWHUDFWLRQ�EHWZHHQ�LQGLYLGXDOV�DQG�WKHLU�HQYLURQPHQWV�DUH
PHGLDWHG�WKURXJK�VSHFLDOLVHG�LQVWLWXWLRQV�ZKRVH�UROH�LV�WR�VWLPXODWH�OHDUQLQJ�DFWLYLWLHV�DQG�VKDSH
WKHLU�IRUP�DQG�FRQWHQW�·��:LOOLDPV������

$V�IDU�DV�DQ\�FRQFOXVLRQV�FRQFHUQLQJ�SRVLWLYH�HGXFDWLRQDO�WUHQGV�DUH�FRQFHUQHG��WKH�LQVWLWXWLRQ
ZLOO�LQHYLWDEO\�LQWURGXFH�DQ�LQHUWLD�DQG�WKH�FKDQJHV�ZLOO�KDYH�D�FKDRWLF��WKDW�LV��QRQ�GHWHUPLQLVWLF�
QDWXUH��KRZHYHU�FDUHIXO�WKH�GHVLJQ��)RUWXQDWHO\��LW�LV�WKLV�YHU\�FKDRWLF�QDWXUH�ZKLFK�DOORZV�WKH
FUHDWLYLW\�RQ�ZKLFK�DQ\�LQVWLWXWLRQ�UHOLHV��SDUWLFXODUO\�LQ�D�FRQVWDQWO\�FKDQJLQJ�VRFLDO�DQG
FRPPHUFLDO�FRQWH[W�

7KH�PRVW�REYLRXV�TXHVWLRQ�FRQFHUQLQJ�WKH�LVVXH�RI�WKH�GLIIHUHQFH�EHWZHHQ�¶QDWXUDO·�OHDUQLQJ�DQG
HGXFDWLRQ�LV��¶,I�OHDUQLQJ�RFFXUV�¶QDWXUDOO\·�WKHQ�ZKDW�LV�WKH�DWWUDFWLRQ�RI�+LJKHU�(GXFDWLRQ
FRXUVHV"�2YHU�DQG�DERYH�SURYLGLQJ�WKH�IRUP�DQG�FRQWHQW�RI�OHDUQLQJ�DFWLYLWLHV��WKH�PRVW�DSSDUHQW
DWWUDFWLRQ�IRU�VWXGHQWV�LV�WR�EH�JXLGHG��LQIRUPHG�DQG�¶VSDUNHG·�E\�VXEMHFW�H[SHUWV�DQG�IDFLOLWLHV�LQ�D
¶PHGLDWHG�HQYLURQPHQW·��,Q�D�EURDGHU�FRQWH[W��VWXGHQWV�DUH�JLYHQ�WKH�RSSRUWXQLW\�DFWLYHO\�WR�PHHW
RWKHUV�ZLWK�GLIIHULQJ�DQG�VLPLODU�YLHZV�DQG�H[SHULHQFHV�DQG�ZKR�DUH�VLPLODUO\�HQJDJHG�LQ
DFDGHPLF�RU�DUWLVWLF�DFWLYLWLHV��)XUWKHU��WKH�VWXGHQWV�DUH�DWWUDFWHG�E\��RU�DW�OHDVW�DFFHSW�E\�FRQWUDFW�
WKH�RSSRUWXQLW\�WR�EH�DVVHVVHG�E\�WKRVH�DFDGHPLFV�ZKR�UHSUHVHQW�WKLV�¶JDWHZD\·�WR�VXEMHFW
H[SHUWLVH�RU�SURIHVVLRQDO�GHYHORSPHQW��,Q�UHWXUQ��WKH�DFDGHPLFV�DUH�FKDUJHG�ZLWK�WKH
UHVSRQVLELOLW\�RI�IDFLOLWDWLQJ�WKH�GHYHORSPHQW��DVVHVVLQJ�DQG�UHZDUGLQJ�FHUWDLQ�OHDUQLQJ
FKDUDFWHULVWLFV�RI�WKH�VWXGHQWV��7KH�VHOHFWLRQ�RI�WKHVH�FKDUDFWHULVWLFV�RU�KRSHIXOO\�TXDOLWLHV�SXWV�DQ
LPSOLHG�LPSRUWDQFH�RQ�WKRVH�UHODWHG�GLUHFWO\�WR�WKH�SXUVXLW�RQH�RI�PDQ\�OLIHVW\OHV�DQG�RU
SURIHVVLRQDO�SRVLWLRQV�

7KH�LQVWLWXWLRQ�LWVHOI�LPSRUWDQWO\�SURYLGHV�D�FRQWH[W�WKDW�SDUWO\�GHWHUPLQHV�WKH�HGXFDWLRQDO�FXOWXUH�
7KH�VRFLDO�DQG�DFDGHPLF�FXOWXUH�WKDW�WKH�VWXGHQW�SHUFHLYHV�RU�H[SHULHQFHV�ZLOO�WR�D�GHJUHH�SURPRWH
FHUWDLQ�GHFLVLRQV��UHDFWLRQV�DQG�EHKDYLRXUV��$OWKRXJK�WKH�VWXGHQWV�IUHTXHQWO\�KDYH�VRPH
SUHFRQFHSWLRQV�RI�XQLYHUVLW\�OLIH��WKH�GHSDUWPHQWV�ZLOO�QHYHUWKHOHVV�SURYLGH�DQ�LPSRUWDQW�FXOWXUDO
FHQWUH�RU�IRFXV�LQ�WHUPV�RI�WKH�VWXGHQWV·�LGHD�RI�DFDGHPLD�

:LWK�WKH�UHFHQW�LQFUHDVH�LQ�VWXGHQW�QXPEHUV�DQG�JHQHUDO�FKDQJHV�LQ�ZRUNLQJ�SUDFWLFH��WKH�IHHOLQJ
RI�¶EHORQJLQJ·�WR�D�GHSDUWPHQW�FDQ�EH�WKUHDWHQHG��$OWKRXJK�DQ�LQWDQJLEOH�TXDOLW\��WKLV�FDQ
GHWHUPLQH�WKH�DFDGHPLF�UHODWLRQVKLS�EHWZHHQ�WKH�VWXGHQWV�DQG�WKH�GHSDUWPHQW�DV�D�ZKROH��$V�D
UHVXOW�WKLV�ZLOO�DIIHFW�WKH�UHODWLRQVKLS�EHWZHHQ�WKH�VWXGHQW�DQG�WKHLU�FRXUVH��WKH�VWXGHQWV�ZLWK�WKH
DFDGHPLFV�DQG�WKH�VWXGHQWV�ZLWK�WKHLU�SHHUV��$V�WKH�WUHQGV�WKDW�DIIHFW�WKLV�UHODWLRQVKLS�DUH�XQOLNHO\
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WR�UHYHUVH��VXFK�HIIHFWV�PD\�EH�ZRUWK\�RI�FRQVLGHUDWLRQ�DV�LW�UHSUHVHQWV�WKH�DFDGHPLF�IRFXV�IRU
VWXGHQWV·�VWXGLHV�DQG�WKH�VXSSRUW�WKDW�WKLV�RIIHUV�

$�FRQVLGHUDWLRQ�RI�WKH�GHSDUWPHQWDO�VWXGHQW�VWXG\�IDFLOLWLHV�DQG�HQYLURQPHQWV�ZLOO�EH�D
FRQWULEXWLQJ�IDFWRU�LQ�WKH�VXFFHVV�RI�PDQ\�HGXFDWLRQDO�FKDQJHV�GHVLJQHG�WR�HQKDQFH�TXDOLW\��7KLV
WKHUHIRUH�DIIHFWV�WKH�RYHUDOO�SURYLVLRQ�RI�¶FRVW�HIIHFWLYH·�HGXFDWLRQDO�VXSSRUW�IRU�DWWHQGLQJ�VWXGHQWV
LQ�WHUPV�RI�WKHLU�LGHD�RI�¶VFKRODUVKLS·��7KH�VWXGHQWV·�SHUVRQDO�LGHD�RI�VFKRODUVKLS�ZKLFK�LV�UHIOHFWHG
LQ�WKHLU�PRWLYDWLRQ�DQG�ZRUNLQJ�SUDFWLFH��LV�DIIHFWHG�E\�WKH�VXSSRUW�RIIHUHG��WKH�GLVVHPLQDWLRQ�RI
JRRG�SUDFWLFH��HGXFDWLRQDO�WHFKQRORJ\�DFFHVV��DFDGHPLF�VXSSRUW�JXLGDQFH��SHHU�VXSSRUW�
DGPLQLVWUDWLYH�SURYLVLRQ�DQG�DVVHVVPHQW�SURFHVVHV�

$OWKRXJK�LW�LV�LQKHULWHG�WR�D�ODUJH�GHJUHH��WKH�ZRUNLQJ�HQYLURQPHQW�DQG�IDFLOLWLHV�DYDLODEOH�DOVR
KDV�D�VLJQLILFDQW�DIIHFW�RQ�VWDII�ZRUNLQJ�SUDFWLFH��,Q�SDUWLFXODU��WKLV�FDQ�GHWHUPLQH�WKH�DFDGHPLFV
FXOWXUH�LQ�UHODWLRQ�WR�WKH�LPSOHPHQWDWLRQ�RU�FRQWLQXHG�GHYHORSPHQW�RI�FRXUVHV�DQG��WKH
GLVVHPLQDWLRQ�RI�SUDFWLFH��QRW�MXVW�LQIRUPDWLRQ���7KH�FRVW�HIIHFWLYHQHVV�RI�GHSDUWPHQWDO�FHQWUHV�LV
GLIILFXOW�WR�GHWHUPLQH��6WLOO��VWDWHPHQWV�VXFK�DV�¶WKLV�GHSDUWPHQW�XVHG�WR�EH�D�OHDGHU�LQ�WKH�ILHOG�RI
WKH�XVH�RI�HGXFDWLRQDO�WHFKQRORJ\��EXW�KH�OHIW·�LQGLFDWHV�WKH�SRVVLEOH�WHPSRUDU\�QDWXUH�RI�DQ\
HGXFDWLRQDO�GHYHORSPHQWV�LI�WKH�SUDFWLFH�UHPDLQV�LQGLYLGXDOO\�GULYHQ�DQG�QRW�LQKHUHQWO\
GLVVHPLQDWHG�ZLWKLQ�WKH�GHSDUWPHQW��7KH�FRVW�RI�WKLV�LV�SRVVLEO\�HDVLHU�WR�HQYLVDJH�

2. Educational Quality

,I�WKH�TXDOLW\�RI�HGXFDWLRQ�LV�WR�EH�HQKDQFHG�LW�LV�QHFHVVDU\�WR�LGHQWLI\�WKH�SXUSRVH�RI�HGXFDWLRQ�
7KLV�REVHUYDWLRQ�LV�SXUHO\�EDVHG�RQ�WKH�GHILQLWLRQ�RI�TXDOLW\�DV�¶ILWQHVV�IRU�SXUSRVH·��:LWKRXW�D
GHILQHG�FRXUVH�SXUSRVH�WKHUH�LV�QR�IUDPHZRUN�ZLWKLQ�ZKLFK�WR�LGHQWLI\�TXDOLW\�LPSURYHPHQWV�

,Q�RUGHU�WR�DGGUHVV�WKLV�DQG�RWKHU�LVVXHV�RI�TXDOLW\��D�VXUYH\�RI�SUHYLRXV�VWXGLHV�LQWR�HGXFDWLRQDO
HIIHFWLYHQHVV�KDV�EHHQ�FDUULHG�RXW�ZKLFK�KDV�UHYHDOHG�VHYHUDO�UHOHYDQW�FRQFOXVLRQV��,Q�PDQ\�FDVHV
WKH�RULJLQDO�DXWKRUV·�UHPDUNV�ZLOO�SURYLGH�D�FOHDUHU�LQVLJKW�LQWR�WKHLU�SHUVSHFWLYH�DQG�FRQFOXVLRQV�

,W�LV�DSSDUHQW�WKDW�WKH�OHDUQLQJ�SURFHVV�LV�IUHTXHQWO\�QRW�RSHQ�WR�REMHFWLYH�MXGJHPHQW�RU
TXDQWLILFDWLRQ��$OWKRXJK�WKH�QHHG�IRU�VRPH�PHDVXUH�RI�HGXFDWLRQDO�HIIHFWLYHQHVV�LV�DSSDUHQW��WKH
IROORZLQJ�TXRWH�GRHV�PDNH�DQ�LPSRUWDQW�SRLQW�LQ�UHVSHFW�RI�WKH�YDOXH�RI�VXFK�PHDVXUHV�

¶1R�HYDOXDWLRQ�VWXG\�FDQ�H[DPLQH�DOO�WKH�QXDQFHV�RI�ZRUWK��EXW�D�VWXG\�WKDW�LJQRUHV�WKHP�WR
FRQFHQWUDWH�RQ�REMHFWLYH�PHDVXUHV�RI�DFKLHYHPHQW�LV�SRWHQWLDOO\�LUUHVSRQVLEOH��4XDOLWDWLYH�DQG
TXDQWLWDWLYH�PHDVXUHV�PXVW�ERWK�EH�XVHG�EXW�SUHGRPLQDQWO\�TXDOLWDWLYH�·�>SHQGLQJ@

3. Assessment and benchmarking

¶5HVHDUFK��VR�IDU��KDV�LGHQWLILHG�VHYHUDO�NH\�LQIOXHQFHV�RQ�WKH�TXDOLW\�RI�OHDUQLQJ�²�WKH�QDWXUH�RI�WKH
WHDFKLQJ��WKH�OHDUQLQJ�DFWLYLWLHV�SURYLGHG��DQG�DERYH�DOO�WKH�DVVHVVPHQW�SURFHGXUHV�DGRSWHG�
$VVHVVPHQW�SURFHGXUHV�ZKLFK�VWXGHQWV�EHOLHYH�WR�GHPDQG�PDLQO\�WKH�SURYLVLRQ�RI�FRUUHFW�IDFWXDO
DQVZHUV«KDYH�EHHQ�VKRZQ�WR�HQFRXUDJH�VXUIDFH�DSSURDFKHV�WR�VWXG\LQJ��7KH�H[WHQW�WR�ZKLFK
DVVHVVPHQW�GRPLQDWHV�VWXGHQW�WKLQNLQJ�LQ�D�FODVV��DIIHFWV�KRZ�VWUDWHJLF�WKRVH�VWXGHQWV�ZLOO
EH�·>(QWZLVWOH�����@

7KH�RYHUULGLQJ�LPSRUWDQFH�RI�WKH�QDWXUH�RI�WKH�FRXUVH�DVVHVVPHQW�RQ�WKH�VWXGHQW�DSSURDFK�WR
VWXG\LQJ�LV�ZHOO�GRFXPHQWHG��7KLV�EULQJV�XV�WR�WKH�OLQN�EHWZHHQ�WHDFKLQJ�DQG�WKH�TXDOLW\�RI
OHDUQLQJ��WKH�ZD\�WHDFKLQJ�DQG�DVVHVVPHQW�LQIOXHQFH�VWXGHQWV·�DSSURDFKHV�WR�VWXG\LQJ�DOVR�DIIHFWV
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WKH�TXDOLW\�RI�WKHLU�OHDUQLQJ�RXWFRPHV��,Q�RUGHU�WR�GHILQH�TXDOLW\�LQ�WHDFKLQJ�ZH�QHHG�WR�NQRZ
ZKDW�LQIOXHQFHV�WKH�VWXGHQWV·�DSSURDFKHV�WR�VWXG\LQJ�

$�SRVVLEOH�ZD\�IRUZDUG�LV�WR�WU\�DQG�PDNH�WKH�DVVHVVPHQW�FULWHULD�H[SOLFLW��,W�LV�DUJXHG�WKDW�VXFK
H[SOLFLWQHVV�ZLOO�JLYH�WKH�VWXGHQW�DQ�LQVLJKW�LQWR�WKH�FRXUVH�H[SHFWDWLRQV��7KLV�DVVXPHV��RI�FRXUVH�
WKDW�WKH\�DSSUHFLDWH�WKH�GHSWK�RI�PHDQLQJ�RI�WKH�ZRUGV�XVHG�LQ�WKH�FRQWH[W�RI�WKH�VXEMHFW�

¶,QWHUYLHZV�ZLWK�VWXGHQWV�ZKR�KDG�MXVW�WDNHQ�WKHLU�ILQDO�H[DPLQDWLRQV�VKRZHG�WKH�VWXGHQWV�KDG�DOO
WULHG�WR�XQGHUVWDQG�WKHLU�QRWHV�GXULQJ�UHYLVLRQ��EXW�WKH�W\SH�RI�XQGHUVWDQGLQJ�WKH\�ZHUH�DLPLQJ
IRU��DQG�DFKLHYHG��ZDV�PDUNHGO\�GLIIHUHQW��6WXGHQWV�KDG�GLIIHUHG�LQ�WKH�EUHDGWK�RI�XQGHUVWDQGLQJ
WKH\�KDG�VRXJKW��KRZ�PXFK�PDWHULDO�WKH\�KDG�VWXGLHG���LQ�WKH�GHSWK�RI�WKHLU�XQGHUVWDQGLQJ��KRZ
PXFK�HIIRUW�WKH\�KDG�SXW�LQWR�PDNLQJ�FRQQHFWLRQV���DQG�LQ�WKH�VWUXFWXUH�WKH\�KDG�XVHG�WR�RUJDQLVH
LW��>(QWZLVWOH��������(QWZLVWOH�	�(QWZLVWOH������@�·

$V�GLVFXVVHG�HDUOLHU��WKH�OLPLWDWLRQ�RI�H[SOLFLW�DVVHVVPHQW�FULWHULD�LV�WKDW�WKH�FRQFHSWV�DUH�LQ�PDQ\
FDVHV�LQHIIDEOH�DQG�DQ�DSSUHFLDWLRQ�RI�WKH�WHUPV�XVHG�LV�UHTXLUHG�LI�WKH�PHDQLQJ�RI�WKHP�LV�WR�EH
FRQYH\HG��,W�FDQ�EH�DUJXHG�WKDW�LW�LV�WKLV�YHU\�DSSUHFLDWLRQ�ZKLFK�LQ�SDUW�WKH�FRXUVH�LV�GHVLJQHG�WR
LQVWLO�

'LIIHUHQW�VXEMHFWV�WHQG�WR�DGRSW�GLIIHUHQW�SHGDJRJLHV��7KH�XVH�RI�VKRUW�DQVZHU�TXHVWLRQV�LV
FRPPRQ�LV�VFLHQFHV�EXW�UDUHO\�XVHG�LQ�KXPDQLWLHV�VXEMHFWV��6LPLODUO\��ORQJ�HVVD\V�DUH�UDUHO\�XVHG
LQ�VFLHQFHV��7KLV�PD\�EH�EHFDXVH�LW�KDV�EHHQ�HVWDEOLVKHG�WKDW�WKHVH�PHWKRGV�DUH�WDLORUHG�WR�WKH
VXEMHFW�GLVFLSOLQH��,W�PD\�DOVR�EH�WUXH�WKDW�JRRG�WHDFKLQJ�LGHDV�FDQ�ZRUN�DFURVV�GLVFLSOLQHV�
SDUWLFXODUO\�DQ�XQGHUVWDQGLQJ�RI�WKH�IXOO�OHDUQLQJ�SURFHVV�

¶7KHUH�ZDV�D�GHILQLWH�WHQGHQF\�IRU�VXEMHFW�VSHFLILF�´JUDGXDWHQHVVµ�DQG�VFHSWLFDO�DERXW�FURVV�VXEMHFW
DJUHHPHQW��(YHQ�ZLWK�FURVV�VXEMHFW�FRPSHWHQFLHV��LW�ZDV�IHOW�WKDW�GLIIHUHQW�VXEMHFWV�ZRXOG�SODFH
GLIIHUHQW�HPSKDVLV�DQG�WKHUHIRUH�SXW�GLIIHUHQW�OHYHOV�DV�DFFHSWDEOH��>$OVR@�D�ODFN�RI�FRPPRQ�XVH�RI
GHILQLWLRQV�FDXVHG�SUREOHPV��>7KHUH�ZDV�D@�IRFXV�RQ�RXWSXWV�DV�RSSRVHG�WR�SURFHVV�·�>+(4&�����@

7KLV�UDLVHV�WKH�SUREOHP�QRW�RQO\�RI�D�ODFN�RI�FRPPRQ�GHILQLWLRQV�EXW�DOVR�RI�GHILQLQJ�WKH
¶DFFHSWDEOH�OHYHO·��$JDLQ�LW�LV�SRVVLEOH�WKDW�WKLV�¶OHYHO·�LV�OLQNHG�WR�WKH�FRXUVH�DQG�WKH�VWXGHQWV·�LGHD
RI�VFKRODUVKLS��7KH�ODVW�VWDWHPHQW�UHIHUV�WR�WKLV�E\�HPSKDVLVLQJ�WKH�LPSRUWDQFH�RI�WKH�TXDOLW\�RI�WKH
OHDUQLQJ�SURFHVV�DV�RSSRVHG�WR�WKH�OHDUQLQJ�RXWSXW��7KLV�YLHZSRLQW�LV�QRW�WDNHQ�EHFDXVH�RI�WKH
VHFRQGDU\�LPSRUWDQFH�RI�OHDUQLQJ�RXWSXW�EXW�EHFDXVH�RI�WKH�LPSRVVLELOLW\�RI�FRQYH\LQJ�WKH
FRQWH[WXDO�PHDQLQJ�RI�WKH�WHUPV�WR�VWXGHQWV�DW�WKH�VWDUW�RI�WKH�FRXUVH��7KH�HPSKDVLV�VKRXOG�EH
SODFHG�RQ�¶WKLV�LV�WKH�OHDUQLQJ�SURFHVV�RI�DQ�DFDGHPLF·�DV�RSSRVHG�WR�¶WKLV�LV�WKH�DFDGHPLF�RXWSXW
WKDW�LV�H[SHFWHG�RI�VWXGHQWV·��7KH�OHDUQLQJ�SUDFWLFHV�DQG�VWDWH�RI�PLQG�RI�DQ�DFDGHPLF�OHDGV�WR�DQ
DSSUHFLDWLRQ�RI�WKHVH�¶H[SOLFLW·�WHUPV��EXW�WKHVH�WHUPV�GR�QRW�LQKHUHQWO\�OHDG�WR�WKH�OHDUQLQJ
SUDFWLFHV�DQG�VWDWH�RI�PLQG�RI�DQ�DFDGHPLF�

$�FRQWUDVWLQJ�YLHZ�LV�UHIOHFWHG�E\�TXRWHV�IURP�D�GLVFXVVLRQ�SDSHU�RQ�HGXFDWLRQDO�TXDOLW\�>8'$&(
����@

¶$W�SUHVHQW�GHJUHH�LV�GHVFULEHG�LQ�WHUPV�RI�SURFHVV�L�H��WKUHH�\HDUV�IXOO�WLPH�VWXG\�UDWKHU�WKDQ
DFKLHYHPHQW��$V�D�UHVXOW�QRWLRQV�RI�TXDOLW\�DUH�EDVHG�RQ�WKH�SURFHVV�UDWKHU�WKDQ�LWV�RXWFRPH��'XH
WR�PDVV�H[SDQVLRQ�WKLV�LV�KDUG�WR�VXVWDLQ��$�TXDOLW\�V\VWHP�EDVHG�RQ�RXWFRPHV�LV�PRUH�ULJRURXV
DQG�WUDQVSDUHQW�·

6LPLODUO\�
¶7KH�SULQFLSDO�EHQHILW�LQ�DQ�RXWFRPH�OHG�DSSURDFK�OLHV��WKHUHIRUH��LQ�SURYLGLQJ�D�IRFXV�IRU�VWDII�
VWXGHQWV�DQG�HPSOR\HUV�WR�H[DPLQH�PRUH�FOHDUO\�ZKDW�WKH\�DUH�VHHNLQJ�WR�DFKLHYH�·
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,W�LV�QRW�DUJXHG�WKDW�WKLV�ZRXOG�QRW�EH�D�XVHIXO�VWDWH�RI�DIIDLUV��LW�LV�KRZHYHU�DUJXHG�WKDW�LW�LV�QRW
DFKLHYDEOH�SXUHO\�ZLWK�RXWFRPH�GHILQLWLRQV��7KH�FODLP�ZRXOG�QRW�DSSO\�WR�SURPRWLQJ�TXDOLW\�LQ
DUW�IRU�WKH�VDPH�UHDVRQV�

¶>2XWFRPH�GHILQLWLRQV�ZHUH@�QRW�JHQHUDOO\�XQGHUVWRRG�E\�VWXGHQWV�DQG�KDG�WR�EH�FODULILHG�E\
FRQYHUVDWLRQ��L�H��WKH�GHVFULSWLRQV�ZHUH�QRW�FOHDU�GXH�WR�WHUPLQRORJ\�·>�@

'LUHFW�DFFHVV�WR��H[SHULHQFH�RI��WKH�SUHYLRXV�OHDUQLQJ�RXWFRPHV�RI�WKH�FRXUVH��DV�RSSRVHG�WR
GHILQLWLRQV�RI��PD\�VLJQLILFDQWO\�DVVLVW�WKH�VWXGHQWV�LQ�DFKLHYLQJ�WKRVH�HQGV�SDUWLFXODUO\�LI�WKH\�DUH
JLYHQ�JXLGDQFH�LQ�ZKDW�OHDUQLQJ�SUDFWLFHV�ZLOO�DFKLHYH�WKHP��7KH�OLEUDU\�LV�IXOO�RI�JHQHULF�KLJK
TXDOLW\�OHDUQLQJ�RXWFRPHV�EXW�ZKDW�LV�WKH�DFDGHPLF�SURFHVV�SURGXFHV�D�KLJK�TXDOLW\�ERRN�LQ�D
FHUWDLQ�VXEMHFW�DUHD"

¶,W�LV�QHFHVVDU\�WR�GHYHORS�SURFHVVHV�ZLWKLQ�HDFK�LQVWLWXWLRQ�WR�OLQN�RXWFRPH�GHILQLWLRQV�ZLWK
TXDOLW\�DVVXUDQFH�·�>8'$&(�������@

$OWKRXJK�WKH�YDOXH��RU�ODFN�RI�YDOXH��RI�GHILQLWLRQV�KDV�EHHQ�GLVFXVVHG��LW�LV�SURSRVHG�WKDW�WKLV�OLQN
EHWZHHQ�SURFHVV��RXWFRPHV�DQG�TXDOLW\��ZKLFK�KDV�EHHQ�GLVFXVVHG�LQ�UHODWLRQ�WR�LQVWLWXWLRQV��LV
SUHFLVHO\�ZKDW�WKH�VWXGHQWV�WKHPVHOYHV�ZRXOG�EHQHILW�IURP�DSSUHFLDWLQJ��XQGHUVWDQGLQJ�DQG
SUDFWLVLQJ�

+HQFH��WKH�XQGHUO\LQJ�DSSURDFK�WR�TXDOLW\�LV�WKDW�WKH�JUHDW�DFDGHPLF�ZRUNV�DUH�DQ�LQVSLUDWLRQ�WR
VWDII�DQG�VWXGHQWV�DOLNH��WKH�GLIIHUHQFHV�LV�WKDW�WKH�VWDII�KDYH�H[SHULHQFHG�WKH�OHDUQLQJ�SURFHVV
ZKLFK�SURGXFHV�WKHP��WKH�VWXGHQWV�KDYH�QRW��7KLV�IRFXV�RQ�WKH�GHYHORSPHQW�RI�WKH�OHDUQLQJ
SURFHVVHV�RI�VWXGHQWV�DV�RSSRVHG�WR�SXUHO\�WKH�RXWSXW�RI�JUHDW�DFDGHPLFV�QRW�RQO\�JLYHV�D�JHQHULF
FRXUVH�SXUSRVH�IRU�TXDOLW\�GHYHORSPHQWV�EXW�DOVR�SURYLGHV�D�VNLOO�ZKLFK�LV�WUDQVIHUDEOH�WR�IXWXUH
OHDUQLQJ�VLWXDWLRQV��7KLV�LV�SDUWLFXODUO\�WUXH�RI�WKH�GHYHORSPHQW�RI�VWUDWHJ\�GHVLJQ�DQG�WKH
JHQHUDWLRQ�RI�LGHDV�

,W�LV�FODLPHG�WKDW�OHDUQLQJ�WKH�WUXH�DVVHVVPHQW�FULWHULD�RI�D�FRXUVH�E\�JDLQLQJ�DFFHVV�WR�SUHYLRXV
FRXUVH�ZRUN�ZLOO�OHDG�WR�VWDQGDUGLVDWLRQ�RI�VWXGHQWV�ZRUN��7KLV�LV�D�ZRUWK\�FODLP�DQG�LV�QRW�WDNHQ
OLJKWO\��,W�LV�LQWHUHVWLQJ�KRZHYHU�WKDW�LW�LV�IHOW�WKDW�WKH�VWXGHQWV�ZLOO�LGHQWLI\�D�FRPPRQ
¶VWDQGDUGLVHG·�FRQWHQW�RU�¶IRUPXOD·�IRU�D�KLJK�JUDGH��7KLV�VXJJHVWV�WKDW�WKHUH�LV�RQH��,W�ZRXOG�EH
LQWHUHVWLQJ�WR�VHH�KRZ�WKH�SXEOLVKLQJ�RI�KLJKO\�JUDGHG�ZRUN�IURP�RSHQ��DQG�SRVVLEO\�FORVHG�
TXHVWLRQV��IRU�FRXUVH�VWXGHQW�DFFHVV�ZRXOG�DIIHFW�WKH�DFDGHPLFV�DVVHVVPHQW�FULWHULD��SDUWLFXODUO\�LI
DOO�ZRUN�VWDUWHG�WR�DUULYH�GHVHUYLQJ�D�ILUVW�FODVV�JUDGH�HYHQ�LQ�WKH�DEVHQFH�RI�SODJLDULVP�

7KH�GLUHFW�LQYROYHPHQW�RI�VWXGHQWV�LQ�WKH�GHVLJQ�RI�WKH�DVVHVVPHQW�SURFHVV�LV�IUDXJKW�ZLWK
GLIILFXOWLHV��SDUWLFXODUO\�ZKHQ�WKH�DFDGHPLF�¶NQRZV·�WKH�FRQWHQW�DQG�WKH�SURFHVV�WKDW�WKH�VWXGHQW�LV
VWLOO�OHDUQLQJ��1HJRWLDWLRQ�XQGHU�WKHVH�FLUFXPVWDQFHV�VHHPV�WR�EH�D�PHDQLQJOHVV�WHUP�EXW�GLUHFW
DFFHVV�WR�PDQ\�H[DPSOHV�RI�KLJK�TXDOLW\�FRXUVH�ZRUN�ZRXOG�JLYH�D�JUHDWHU�LQVLJKW�WKDQ�DQ\
GHILQLWLRQ��7KH�HPSKDVLV�RI�WKH�DVVHVVPHQW�ZRXOG�EH�OLNHO\�WR�FKDQJH�EXW�PD\EH�WR�DQ�RSHQ�RQH
ZKLFK�UHZDUGV�WKH�FRPSOHWH�OHDUQLQJ�SURFHVV�

´��VWXGHQWV�FDQ�SOD\�D�SDUWLFXODUO\�YDOXDEOH�UROH�LQ�WKH�GHYHORSPHQW�RI�DSSURDFKHV�WR�DVVHVVPHQW�
DQG�WKLV�GLDORJXH�FDQ�LWVHOI�KHOS�WR�LQFUHDVH�WKHLU�PRWLYDWLRQ�DQG�DGYLVHPHQW��«�&XUUHQW
DVVHVVPHQW�SUDFWLFH�WHQGV�WR�QHJOHFW�WKHVH�TXHVWLRQV�RI�YDOLGLW\�LQ�IDYRXU�RI�UHOLDELOLW\��DQG�PDQ\
DFDGHPLF�VWDII�ODFN�H[SHULHQFH�RI�DSSURSULDWH�DSSURDFKHV�WR�DVVHVVPHQW�µ�>8'$&(�������@

7KH�SUREOHP�RI�GHFRQVWUXFWLQJ�WKH�OHDUQLQJ�SURFHVV�DQG�GHILQLQJ�LW�LQ�WHUPV�RI�LWV�FRPSRQHQWV
GHPRQVWUDWHV�WKH�VDPH�IDLOLQJ�DV�WKH�GHFRQVWUXFWLRQ�RI�DQ\�KROLVWLF�V\VWHP��RU�FRQFHSW���,W�LV�WKH
PHDQLQJ�RI�DQG�WKH�UHODWLRQVKLS�EHWZHHQ�WKH�FRPSRQHQWV�ZKLFK�IDLOV�WR�EH�FRQYH\HG�
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$JDLQ��WKLV�LV�UHFRJQLVHG�E\�SUDFWLVLQJ�DFDGHPLFV�

¶,W�LV�GLIILFXOW�WR�DVVHVV�DQ\�VLQJOH�RXWFRPH�LQ�LVRODWLRQ��PDQ\�DUH�LPSOLFLWO\�DVVHVVHG�·

¶,W�ZDV�DSSDUHQW�WKDW�LPSOLFLW�LQ�WKH�¶NQRZOHGJH�EDVHG�RXWFRPHV·�ZHUH�D�YDULHW\�RI�FRJQLWLYH
VNLOOV�·

7KDW�LW�LV�D�KROLVWLF�VWDWH�RI�PLQG�DQG�DSSURDFK�WR�WKH�VXEMHFW�ZKLFK�LV�WUXO\�UHTXLUHG�RI�WKH
VWXGHQWV�LV�GRFXPHQWHG�E\�PDQ\�VXEMHFW�H[SHUWV��7KH�GHILQLWLRQ�DQG�YDOXH�DVVRFLDWHG�ZLWK�WKHVH
WHUPV�DUH�GHWHUPLQHG�E\�WKH�DFDGHPLF�DQG�FDQ�RQO\�EH�XQGHUWDNHQ�E\�WKH�DFDGHPLF��7KHLU
GHFLVLRQV�DUH�EDVHG�XSRQ�SDVW�H[SHULHQFH�DQG�H[SHUWLVH�GHYHORSHG�E\�EHLQJ�LQ�WKH��RU�D�VLPLODU
FXOWXUH��IRU�H[WHQGHG�SHULRGV��)XUWKHUPRUH��WKH�GLVWULEXWLRQ�RI�WKHVH�WHUPV�ZLOO�ORRVH�WKHLU�VSHFLILF
PHDQLQJ�LI�WUDQVIHUUHG�RXWVLGH�WKH�FXOWXUH�

7KLV�FDXVHV�SUREOHPV�ZLWK�FRXUVH�TXDOLW\�HYDOXDWLRQ�DQG�H[SOLFLWQHVV��7KH�YHU\�WHUPV�WKDW�DUH
XVHG�WR�GHILQH�WKH�OHDUQLQJ�RXWFRPHV�DQG�DVVHVVPHQW�DFWLYLWLHV�DQG�FULWHULD�DUH�WKRVH�WHUPV�ZKLFK
WKH�VWXGHQW�OHDUQV�WKH�PHDQLQJ�RI�GXULQJ�WKH�GHJUHH�SURJUDP��,W�LV�QRW�D�VROXWLRQ�WR�UHGXFH�WKHVH
WHUPV�LQWR�VLPSOHU�DFWLYLWLHV�IRU�ORZHU�OHYHO�OHDUQHUV�EHFDXVH�WKH\�ZLOO�QRW�DSSUHFLDWH�RU
XQGHUVWDQG�WKH�PHDQLQJ�RI�WKHVH�ORZHU�OHYHO�WHUPV���)RU�H[DPSOH�¶DQDO\VH·�KDV�D�VSHFLILF�FXOWXUDO
PHDQLQJ��ZKLFK�WKH�VWXGHQW�PD\�QRW�DSSUHFLDWH��(DUO\�RQ�LQ�WKH�FRXUVH��WKH�DVVHVVPHQW�WHUP�PLJKW
EH�¶LGHQWLI\�UHOHYDQW�GHWDLOV·��7KH�ZRUG�¶UHOHYDQW·�LV�D�YDOXH�MXGJHPHQW�ZKLFK�WKH�VWXGHQW�ZLOO
OHDUQ�ZKLOVW�H[LVWLQJ�ZLWKLQ�WKH�FXOWXUH�EXW�FDQQRW�JXHVV�WKH�PHDQLQJ�RQ�HQWHULQJ�WKH�FRXUVH��7KH\
FDQQRW�WKHUHIRUH�XVH�WKH�WHUP�DV�D�JXLGH�WR�WKH�FRXUVH�SURILOH�

7KH�HIIHFW�RI�WKH�DFDGHPLF�FXOWXUH�RI�¶VFKRODUVKLS·�SUHGRPLQDWHV��,W�LV�D�KROLVWLF�H[SHULHQFH��7KH
VWXGHQWV�DFFHSW�WKLV�FXOWXUH�DQG�OHDUQ�WR�DGDSW�WR�VXFFHHG��7KH�FXOWXUH�RI�UHVHDUFK�DQG�LQTXLU\�LV
FHQWUDO�WR�WKH�FXOWXUH�RU�SUDFWLFH�RI�UHVHDUFKLQJ�DFDGHPLFV��(YDOXDWLQJ�WKH�TXDOLW\�RI�WKH�VFKRODVWLF
FXOWXUH�DQG�¶LPSURYLQJ·�LWV�TXDOLW\�QHHGV�WR�EH�XQGHUWDNHQ�FDUHIXOO\��,W�LV�QRW�SRVVLEOH�WR�EUHDN�LW
GRZQ�WR�VHH�RI�DOO�WKH�FRPSRQHQWV�DUH�WKHUH��7KLV�LV�DQDORJRXV�WR�WKH�HYDOXDWLRQ�RI�D�SLHFH�RI�DUW�RU
PXVLF��(YHQ�WKH�WHUPV�GHULYHG�IURP�D�GHFRQVWUXFWLRQ�DUH�YDOXH�ODGHQ��:KDW�GRHV�¶HYDOXDWH·�PHDQ�
DQG�KRZ�GRHV�WKH�VWXGHQW�NQRZ�ZKHQ�WKH\�KDYH�¶HYDOXDWHG·�HQRXJK�LQ�VXIILFLHQW�¶GHSWK·�

¶.QRZOHGJH�ZDV�QRW�MXVW�D�¶ERG\�RI�LUUHYRFDEOH�WUXWKV��6FKZDE�������¶WKH�FRQFHSW�RI�VWUXFWXUHV�RI�D
GLVFLSOLQH·�>HGXFDWLRQDO�UHFRUG�YROXPH���@�EXW�ZDV�FRQFHUQHG�ZLWK�SDWWHUQV�RI�SURFHGXUHV�
PHWKRGV�RI�HQTXLU\�DQG�ZD\V�RI�GLVWLQJXLVKLQJ�UHOHYDQW�DQG�LUUHOHYDQW�LQIRUPDWLRQ��,W�ZDV�WKH
GHILQLWLRQ�DQG�FODULILFDWLRQ�RI�WKRVH�FDXVLQJ�WKH�GLIILFXOW\�DW�DQ\WKLQJ�RWKHU�WKDQ�D�VXSHUILFLDO
QDWXUH�HVSHFLDOO\�WR�WKRVH�RXWVLGH�WKH�VSHFLDOLVW�DUHD�·>8'$&(������@

$OWKRXJK�LW�LV�DFFHSWHG�WKDW�TXDOLW\�E\�GHILQLWLRQV�RI�RXWFRPHV�LV�D�ZRUWK\�DLP��LW�KDV�EHHQ�DUJXHG
WKDW�WKH�PHDQLQJ�RI�GHILQLWLRQV�RI�DFDGHPLF�RXWFRPH�UHTXLUH�DQ�DFDGHPLF�SHUVSHFWLYH�
)XUWKHUPRUH��QRW�RQO\�DUH�IXQGDPHQWDO�OHDUQLQJ�SURFHVVHV�RPLWWHG��EXW�WKDW�WKH�SUHVHQW�PHWKRGV
DUH�QRW�UHVSRQVLEOH�IRU�WKHVH�DLPV�EHLQJ�DFKLHYHG��,W�LV�VXJJHVWHG�WKDW�WKLV�DSSURDFK�PDNHV�WKH
VDPH�DVVXPSWLRQV�DERXW�KRZ�SHRSOH�OHDUQ�DV�GR�WKH�WUDQVPLVVLRQ�PHWKRGV�IRU�FRQFHSW
GHYHORSPHQW�

$V�ZLWK�WKH�WUDQVPLVVLRQ�PHWKRG�RI�WHDFKLQJ��WKH�DUJXPHQW�LV�RQH�RI�HPSKDVLV�DQG�WKH�QHHG�IRU�DQ
XQGHUVWDQGLQJ�RI�ZKDW�PHWKRGV�UHVXOW�LQ�ZKDW�OHDUQLQJ��7KH�GDQJHU�RI�WKH�XVH�RI�LQDSSURSULDWH
PHWKRGV�RU�DQ�XQLQWHQWLRQDO�HPSKDVLV��LV�WKDW�LW�PD\�EH�GHWULPHQWDO�WR�WKH�YHU\�PRWLYDWLRQ�IRU
OHDUQLQJ�

¶6RPH�UHVSRQGHQWV�IHDUHG�WKDW�WKH�SURFHVV�RI�VXEMHFW�EHQFKPDUNLQJ�PLJKW�VWLIOH�FUHDWLYLW\�DQG
GLYHUVLW\�E\�FRQVWUDLQLQJ�8.�KLJKHU�HGXFDWLRQ�WR�D�FRQYHQWLRQDO�DQG�RXWGDWHG�DSSURDFK�>4$$
����@
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&OHDUO\��LW�LV�QRW�MXVW�LQVWLWXWLRQDO�GLYHUVLW\�DQG�FUHDWLYLW\�WKDW�PD\�EH�UHVWULFWHG��LW�LV�VWXGHQW
GLYHUVLW\�DQG�FUHDWLYLW\�

$IWHU�D�FRQFHUWHG�HIIRUW�E\�D�SDUWLFXODU�GHSDUWPHQW�LQ�DQ�$PHULFDQ�8QLYHUVLW\��VXSSRUWHG�E\
PDQDJHPHQW��WKH�IROORZLQJ�JHQHUDO�FRQFOXVLRQV�ZHUH�PDGH�

¶,QFUHDVLQJO\��KRZHYHU��LW�LV�EHLQJ�UHFRJQLVHG�WKDW�LW�LV�QRW�VXIILFLHQW�WR�ORRN�DW�WHDFKLQJ�RU
DVVHVVPHQW�LQ�LVRODWLRQ��5DWKHU��KLJK�TXDOLW\�OHDUQLQJ�FDQ�EH�JXDUDQWHHG�RQO\�E\�SURYLGLQJ�D
ZKROH�OHDUQLQJ�HQYLURQPHQW�WKDW�VXSSRUWV�GHHS�DSSURDFKHV��7KH�UHVXOW�ZDV�D�ZKROH�VHULHV�RI
FKDQJHV�>DQG@�DOVR�D�FOHDU�UHFRJQLWLRQ�WKDW�WKH�HIIHFWLYHQHVV�RI�WKRVH�FKDQJHV�GHSHQGHG�RQ�WKHLU
FRPELQHG�HIIHFW�DV�DQ�LQWHUDFWLQJ�V\VWHP·�>(L]HQEHUJ������������@�

7DEOHV�����LQ�DSSHQGL[�$�JLYH�LQIRUPDWLRQ�ZKLFK�UHIOHFW�WKHVH�FKDQJHV�LQ�DSSURDFK��$V�RSSRVHG�WR
WKH�LPSOLHG�FKDQJH�IURP�VXUIDFH�WR�GHHS�OHDUQLQJ�PHWKRGV��WKH�PRGHO�LQ�ILJXUH����VKRZV�WKHVH�WR
EH�FRPSRQHQWV�RI�WKH�VDPH�OHDUQLQJ�F\FOH��7KLV�OHDUQLQJ�F\FOH�LV�KROLVWLFDOO\�UHSUHVHQWHG�LQ
UHVHDUFK�DFWLYLWLHV��,W�LV�SURSRVHG�WKDW�LW�LV�QHFHVVDU\�WR�GHYHORS�SURFHVVHV�ZLWKLQ�HDFK�LQVWLWXWLRQ�WR
OLQN�RXWFRPH�TXDOLW\�ZLWK�SURFHVV�TXDOLW\�DQG�WKDW�WKLV�LV�GLUHFWO\�UHODWHG�WR�GHYHORSLQJ�WKH�VDPH
OLQN�LQ�WKH�OHDUQLQJ�RI�VWXGHQWV��7KLV�DSSURDFK�SURYLGHV�D�IRXQGDWLRQ�IRU�FRXUVH�SXUSRVH�DQG
FRXUVH�GHVLJQ�

4. Course Purpose.

:KDWHYHU�WKH�GHILQHG�SXUSRVH�RI�D�FRXUVH��LWV�UHDOLVDWLRQ�PD\�EH�UHVWULFWHG�E\�SUDFWLFDO�IDFWRUV
VXFK�DV�WKH�DELOLW\�WR�PDQDJH�WKH�FRXUVH��WKH�SRVVLELOLW\�RI�DVVHVVLQJ�FHUWDLQ�RXWFRPHV��WKH
SURYLVLRQ�RI�IDFLOLWLHV�DQG�VRRQ��0DQ\�DXWKRUV�KDYH�DUJXHG�WKDW�WKH�VWXGHQWV·�H[SHFWDWLRQV�VKRXOG
EH�RI�VLJQLILFDQW�LPSRUWDQFH�ZKHQ�GHVLJQLQJ�D�FRXUVH��%HDW\�KDV�VXJJHVWHG�WKDW�LQ�UHODWLRQ�WR
FRQFHSWLRQV�RI�OHDUQLQJ�DQG�WKH�UHDVRQV�IRU�WDNLQJ�D�FRXUVH���VWXGHQWV�GHYHORS�ZKDW�VKH�FDOOV�DQ
LQGLYLGXDO�VWXG\�FRQWUDFW��,QWHUYLHZV�ZLWK�VWXGHQWV�VKRZ�PDUNHG�GLIIHUHQFHV�LQ�WKH�UHDVRQV�ZK\
VWXGHQWV�DUH�WDNLQJ�D�SDUWLFXODU�FRXUVH�DQG�ZKDW�WKH\�ZDQW�WR�JHW�IURP�LW�

7KH�WHUP�¶FRQWUDFW·�GHVFULEHV�WKRVH�UHDVRQV�LQ�WHUPV�RI�ERWK�D�JHQHUDO�OHDUQLQJ�RULHQWDWLRQ�DQG
VSHFLILF�JRDOV�ZKLFK�D�VWXGHQW�KDV�DW�WKDW�WLPH��%HDW\�HW�DO���LQ�SUHVV���6WXGHQWV�GLIIHU�LQ�WKH�H[WHQW
WR�ZKLFK�WKH\�KDYH�YRFDWLRQDO��DFDGHPLF��SHUVRQDO��RU�VRFLDO�UHDVRQV�IRU�WDNLQJ�D�FRXUVH��+RZHYHU�
SHUKDSV�WKH�PRVW�PDUNHG�LQIOXHQFH�RQ�WKH�ZD\�WKH\�VXEVHTXHQWO\�VWXG\�LV�ZKHWKHU�WKHLU�LQWHUHVW
LQ�WKH�FRXUVH�LV�LQ�WKH�FRQWHQW�RI�WKH�FRXUVH�LWVHOI��LQWULQVLF�LQWHUHVW��RU�LQ�WKH�RWKHU�EHQHILWV�WKH
FRXUVH�PLJKW�EULQJ��H[WULQVLF��

:KLOVW�WKH�VWXGHQWV�H[SHULHQFH�DQG�SHUVSHFWLYH�LV�LPSRUWDQW��LW�LV�WKH�YHU\�UDLVLQJ�RI�DZDUHQHVV�RI
ZKDW�LW�LV�WR�EH�DQ�DFDGHPLF�ZKLFK�LV�DW�OHDVW�LQ�SDUW�WKH�SXUSRVH�RI�WKH�FRXUVH��7KLV�DSSHDUV�WR�EH
VRPHZKDW�DJDLQVW�WKH�¶PDUNHW�FXVWRPHU·�DSSURDFK�WR�HGXFDWLRQ�

¶,GHDV�RI�DFDGHPLF�VWDQGDUGV��SXUVXLW�RI�H[FHOOHQFH�DQG�VFKRODUVKLS�DUH�QRW�DPRQJ�WKH�FRQVWUXFWV
ZKLFK�VWXGHQWV�HYDOXDWH�WKH�SURFHVV�RI�KLJKHU�HGXFDWLRQ�·>3HUF\������@

6WXGHQWV�DQG�HPSOR\HUV�PD\�IRU�SUDJPDWLF�UHDVRQV�FRQVLGHU�WKDW�KLJKHU�HGXFDWLRQ�VKRXOG�EH
SULPDULO\�D�SURFHVV�RI�SURIHVVLRQDO�GHYHORSPHQW��7KLV�PD\�ZHOO�EH�DQ�HIIHFWLYH�EDVLV�IRU�WKH
SXUSRVH�RI�KLJKHU�HGXFDWLRQ�EXW�VXUHO\�LW�LV�D�FHQWUDO�SXUSRVH�RI�KLJKHU�HGXFDWLRQ�WR�TXHVWLRQ�DQG
FKDOOHQJH�HVWDEOLVKHG�LGHDV��7KH�HGXFDWLRQDO�SURFHVV�LPSOLHG�LQ�WKH�HPSOR\HUV�DSSURDFK�PD\
DSSHDU�WR�DFWXDOO\�DVVLVW�LQ�WKH�SURIHVVLRQDO�GHYHORSPHQW�RI�VWXGHQW�DOWKRXJK�FRPPHUFLDO
RUJDQLVDWLRQV�KDYH�WR�EH�VLPLODUO\�DZDUH�RI�ZKDW�TXDOLWLHV�LW�WUXO\�UHTXLUHV�RI�SHRSOH�QRZ�DQG�ZLOO
UHTXLUH�RI�SHRSOH�LQ�WKH�IXWXUH�LQ�D�FRQVWDQWO\�FKDQJLQJ�VRFLDO�FRQWH[W�
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'HVLJQLQJ�FRXUVHV�WR�GHOLYHU�LQIRUPDWLRQ�LQ�D�VWUXFWXUHG�ZD\�DW�DQ�DSSURSULDWH�SDFH�ZLWK
VXSSRUWLYH�H[SODQDWLRQV�GR�QRW�QHFHVVDULO\�SURPRWH�WKH�UHTXLUHG�OHDUQLQJ�SURFHVVHV��,W�LV�SRVVLEOH
WKDW�WKH�DELOLW\�WR�KDQGOH�XQVWUXFWXUHG�LQIRUPDWLRQ�DW�D�YDU\LQJ�SDFH�ZLWK�OLWWOH�VXSSRUWLYH
H[SODQDWLRQ�LV�D�PRUH�UHDOLVWLF�GHVFULSWLRQ�RI�FRPPHUFLDO�ZRUNLQJ�OLIH�DQG�WKDW�IRQG�DVVXPSWLRQV
WR�WKH�FRQWUDU\�FRXOG�EH�PLVFRQFHLYHG��&RQVHTXHQWO\��LW�PD\�EH�PRUH�XVHIXO�WR�JXLGH�WKH�VWXGHQWV
LQ�KRZ�WR�UHVSRQG�WR�VXFK�D�VLWXDWLRQ�

$�IDPRXV�VWXG\�ZDV�FDUULHG�RXW�ZKHUH�DQ�DFWRU�ZKR�NQHZ�QRWKLQJ�DERXW�WKH�UHOHYDQW�VXEMHFW�JDYH
D�OHFWXUH�ZLWK�DOPRVW�QR�FRQWHQW��5HJDUGOHVV�RI�WKLV��WKH�OHFWXUH�ZDV�KLJKO\�SUDLVHG�E\�WKH�VWXGHQWV�
0D\EH�WKHUH�LV�VRPHWKLQJ�LQ�WKLV�DQG�LW�ZDUUDQWV�IXUWKHU�LQYHVWLJDWLRQ�LQ�WHUPV�RI�WKH�RYHU�ULGLQJ
LPSRUWDQFH�RI�PRWLYDWLRQ�DQG�DVSLUDWLRQ��EXW�WKH�RYHUULGLQJ�UHVSRQVLELOLW\�OLHV�ZLWK�WKH�DFDGHPLFV
WR�LQYHVWLJDWH�HIIHFWLYH�OHDUQLQJ�VXSSRUW�SUDFWLFHV�

8QIRUWXQDWHO\��DW�SUHVHQW�LW�DSSHDUV�WKDW�VXFK�GHYHORSPHQWV�GR�QRW�DSSHDU�WR�EH�RFFXUULQJ�WR�DQ\
GLVFHUQLEOH�GHJUHH�

¶>7KHUH�KDV�EHHQ@����\HDUV�RI�UHVHDUFK�VWXGLHV�ORRNLQJ�IRU�LPSURYHPHQW�RI�JUDGHV�E\�VHUYLQJ
VWXGHQW�SUHIHUHQFHV��ZLWK�QR�SRVLWLYH�FRQFOXVLYH�UHVXOWV�·>/�%��.UDXVH@

¶«+LJKHU�HGXFDWLRQ�WHDFKLQJ�ODJV�EHKLQG�RWKHU�SURIHVVLRQV��6FLHQWLVWV��HQJLQHHUV��DFFRXQWDQWV�
ODZ\HUV��OLQJXLVWV��GRFWRUV�DQG�RWKHU�SURIHVVLRQDOV�KDYH�D�ULFK�KLVWRU\�RI�SDVW�SUDFWLFH�ZKLFK�WKH\
FDQ�FDOO�RQ��7KH\�KDYH�UHVHDUFKHG�WR�ILQG�RXW�ZKDW�ZRUNV�DQG�ZKDW�GRHV�QRW�DQG�WKHQ�WKH\�KDYH
XVHG�WKLV�NQRZOHGJH�LQ�QHZ�VLWXDWLRQV��%\�WHVWLQJ�WR�VHH�ZKHWKHU�QHZ�GLVFRYHULHV�ZRUN�DQG�E\
UHIOHFWLQJ�RQ�WKH�RXWFRPHV��WUXH�SURIHVVLRQDOV�DUH�DEOH�WR�FDUU\�WKHLU�FKRVHQ�ILHOGV�IRUZDUG�
+RZHYHU��IRU�VRPH�XQH[SODLQHG�UHDVRQ��DFDGHPLFV�DUH�UHWLFHQW�DERXW�ORRNLQJ�DW�ZKDW�KDV�EHHQ
GLVFRYHUHG�DERXW�OHDUQLQJ�DQG�WHDFKLQJ�DQG�XVLQJ�WKHVH�UHVXOWV�LQ�WKH�SURIHVVLRQ�RI�WHDFKLQJ�LQ
KLJKHU�HGXFDWLRQ�µ>8&R6'$�����@

0DQ\�SURIHVVLRQV�GR��KRZHYHU��KDYH�D�FOHDU�ILWQHVV�IRU�SXUSRVH�WKDW�LV�HDVLHU�WR�GHILQH��)RU
DFDGHPLFV��D�VHQVH�RI�GLUHFWLRQ�DQG�WKHUHIRUH�WKH�PRWLYDWLRQ�WR�LQYHVWLJDWH�DQG�LPSOHPHQW�DQ\
FRXUVH�TXDOLW\�LPSURYHPHQWV�LV�QRW�FOHDU��0D\EH�WKH�OHDUQLQJ�SURFHVV�LWVHOI�ZLOO�SURYLGH�WKLV
GLUHFWLRQ�DQG�SXUSRVH��,W�LV�DJDLQ�KLJKOLJKWHG�WKDW�WKLV�VLWXDWLRQ�LV�QRW�GLVVLPLODU�WR�WKH�VWXGHQWV·
SUHGLFDPHQW�DQG�LQGHHG�DQ\�OHDUQLQJ�VLWXDWLRQ�

$V�IDU�DV�WKH�SXUSRVH�RI�WKH�FRXUVH�LV�FRQFHUQHG��DFFHSWLQJ�WKH�SHUVRQDO�GLIIHUHQFHV�RI�VWXGHQWV·
SXUSRVH��LW�LV�WKDW�ZKLFK�KDV�EHHQ�JDLQHG�IURP�WKH�FRXUVH�DIWHU�OHDYLQJ�WKH�LQVWLWXWLRQ�WKDW�SUHYHQWV
WKH�FRXUVH�DVVHVVPHQW�IURP�EHLQJ�WRWDOO\�DFDGHPLFDOO\�IRFXVHG�RU�DQ�DUELWUDU\�KXUGOH��7KHVH
TXDOLWLHV�ZLOO�DOZD\V�EH�GHPRQVWUDWHG�LQ�DQG�E\�WKH�VXEMHFW�VWXGLHG�EXW�PXVW�QHYHUWKHOHVV�KDYH�D
EURDGHU�VRFLDO�VLJQLILFDQFH�RU�DSSOLFDWLRQ�

5. Transferable Skills

7KHUH�KDV�EHHQ�DQ�LQFUHDVLQJ�HPSKDVLV�RQ�ZKDW�KDYH�EHHQ�UHIHUUHG�WR�DV�FRPSHWHQFLHV�

¶5HFHQWO\��WKHVH�WUDGLWLRQDO�DFDGHPLF�VNLOOV�KDYH�FRPH�WR�EH�VHHQ�DV�LQVXIILFLHQW��DW�OHDVW�IURP�WKH
SRLQW�RI�YLHZ�RI�HPSOR\HUV��$V�SDUW�RI�WKH�(QWHUSULVH�LQ�+LJKHU�(GXFDWLRQ�,QLWLDWLYH�LQ�%ULWDLQ��VHH�
IRU�H[DPSOH��(OWRQ���������PXFK�PRUH�HPSKDVLV�KDV�EHHQ�SXW�RQ�VNLOOV�ZKLFK�HPSOR\HUV�EHOLHYH�WR
EH�LPSRUWDQW�LQ�KHOSLQJ�JUDGXDWHV�EH�PRUH�HIIHFWLYH�ZKHQ�WKH\�HQWHU�HPSOR\PHQW�·>�@

,W�KDV�EHHQ�FOHDU�WKDW�DFKLHYHPHQW�LQ�IRUPDO�HGXFDWLRQ�FRQWH[WV�DOVR�GHSHQGV�RQ�HIIRUW�DQG�WKH
JHQHUDO�OHYHO�RI�VWXGHQW�PRWLYDWLRQ��2WKHU�LQIOXHQFHV��RYHU�ZKLFK�WKH�FRXUVH�KDV�LQIOXHQFH��DUH
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LGHQWLILHG�DV�LQGLYLGXDO�OHDUQHU�FKDUDFWHULVWLFV��VW\OH�DQG�UHDVRQ�IRU�FRXUVH��FRXUVH�H[SHULHQFH�DQG
DVVHVVPHQW�SURFHGXUHV�

7KH�DSSURDFK�RI�WUDQVIHUDEOH�VNLOOV�LV�WKDW�WKH\�DUH�D�FRPPRQ�PRWLYDWLRQ�IRU�VWXGHQWV�WR�OHDUQ�RU�DW
OHDVW�D�FRPPRQ�UHDVRQ��7KH�GLVFXVVLRQ�DV�WR�ZKHWKHU�VNLOOV�DUH�WUDQVIHUDEOH�LV�FRQWLQXLQJ��7KLV�LV
UHODWHG�WR�WKH�FRQWH[WXDO�QDWXUH�RI�ERWK�VNLOOV�DQG�PHDQLQJ��&RQWH[WXDOO\�D�¶VNLOO·�LV�QRW�DQ�LVRODWHG
TXDOLW\�DQG�LW�LV�WKH�DELOLW\�WR�EULQJ�WKH�DSSURSULDWH�VNLOOV�WRJHWKHU�IRU�WKH�VLWXDWLRQ�WKDW�GHWHUPLQHV
VXFFHVV��7KLV�UHIOHFWV�WZR�DVSHFWV�RI�OHDUQLQJ��ILUVWO\�WKH�GDQJHU�RI�GHFRQVWUXFWLQJ�OHDUQLQJ�GRZQ
LQWR�FRPSRQHQWV��RU�VNLOOV��DQG�VHFRQGO\�WKH�RYHUULGLQJ�LPSRUWDQFH�RI�WKH�DELOLW\�WR�IRUP
FRQWH[WXDO�VWUDWHJLHV��DSSO\�WKH�DSSURSULDWH�VNLOOV�WR�D�VLWXDWLRQ���7KH�LPSRUWDQFH�RI�WKH�FRQWH[WXDO
DQG�KROLVWLF�QDWXUH�RI�VNLOOV�DSSOLFDWLRQ�KDV�EHHQ�GRFXPHQWHG�

¶7UDGLWLRQDO�ZRUNVKRSV�RQ�VWXG\�VNLOOV�KDYH��LQ�IDFW��EHHQ�IRXQG�WR�EH�ODUJHO\�LQHIIHFWLYH�IRU�WZR
UHDVRQV��)LUVW��WKH�ZRUNVKRSV�RIWHQ�VWUHVV�VHSDUDWH�VNLOOV��OLNH�WDNLQJ�QRWHV�RU�ZULWLQJ�HVVD\V��LQ�D
PDQQHU�VXJJHVWLQJ�WKDW�WKHVH�DUH�¶PHFKDQLFDO·�VNLOOV�ZLWK�OLWWOH�WKRXJKW�UHTXLUHG��7KHQ��HYHQ
ZKHUH�PRUH�HIIHFWLYH�ZRUNVKRSV�DUH�SURYLGHG��WKH\�KDYH�OLWWOH�HIIHFW�RQ�HYHU\GD\�VWXG\LQJ�XQOHVV
WHDFKLQJ�VWDII�UHLQIRUFH�WKH�LGHDV�SXW�IRUZDUG�DQG�VWUHVV�WKH�LPSRUWDQFH�RI�VSHQGLQJ�WLPH�LQ
GHYHORSLQJ�WKHVH�VNLOOV��5HVHDUFK�RQ�VWXGHQW�OHDUQLQJ�VWUHVVHV�WKH�LPSRUWDQFH�RI�KHOSLQJ�VWXGHQWV
WR�GHYHORS�DQ�DZDUHQHVV�RI�WKHLU�RZQ�VWXG\�VWUDWHJLHV��E\�FRQVFLRXVO\�PRQLWRULQJ�WKHLU�RZQ�ZD\V
RI�VWXG\LQJ�DQG�WKH�H[WHQW�WR�ZKLFK�WKH\�DUH�HIIHFWLYH��H�J��7/73��3$66�&5/,�������·�>(QWZLVWOH
����@

:KLOVW�DZDUHQHVV�RI�WKH�HIIHFWLYH�VWXG\�VWUDWHJLHV�LV�DGYRFDWHG�DERYH��WKH�RYHUULGLQJ�LPSRUWDQFH
RI�DSSURSULDWH�VWUDWHJLHV�DQG�WKH�¶DELOLW\�WR�EULQJ�LW�DOO�WRJHWKHU·�WR�IRUP�D�FRPSOHWH�DQG�HIIHFWLYH
H[SHULHQFH�LV�HPSKDVLVHG��7KH�LQDELOLW\�WR�GR�WKLV��ZKLFK�DOVR�DSSOLHV�WR�LQIRUPDWLRQ��UHVXOWV�LQ
VXUIDFH�OHDUQLQJ��7KH�SXUSRVH�RI�WKH�FRXUVH�VKRXOG�WKHUHIRUH�DGGUHVV�WKLV�LVVXH�E\�DOZD\V
SURYLGLQJ�DFWLYLWLHV�ZKLFK�DOORZ�WKH�OHDUQLQJ�FRPSRQHQWV�WR�EH�EURXJKW�WRJHWKHU�ZKLOVW�VWLOO�EHLQJ
DEOH�WR�GLVFHUQ�WKH�SURFHVV�LPSURYHPHQWV�ZKLFK�FDQ�EH�PDGH�

6. General breakdown of surface and deep learning in education

Surface Approach

v &RQFHQWUDWLQJ�RQO\�RQ�DVVHVVPHQW�UHTXLUHPHQWV�
v ,QWHQWLRQ�VLPSO\�WR�PHPRULVLQJ�DQG�UHSURGXFH�SDUWV�RI�WKH�FRQWHQW�
v $FFHSWLQJ�LGHDV��LQIRUPDWLRQ�DQG�VWUXFWXUH�SDVVLYHO\�
v 1RW�UHIOHFWLQJ�RQ�SXUSRVH�RU�VWUDWHJLHV�LQ�OHDUQLQJ�
v $VVRFLDWHG�ZLWK�DQ[LHW\�DQG�IHDU�RI�IDLOXUH�

Deep Approaches

v ,QWHQWLRQ�WR�XQGHUVWDQG�PDWHULDO�IRU�RQHVHOI�
v ,QWHUDFWLQJ�YLJRURXVO\�DQG�FULWLFDOO\�RQ�FRQWHQW�
v 5HODWLQJ�LGHDV�WR�SUHYLRXV�NQRZOHGJH�H[SHULHQFH�
v 8VLQJ�RUJDQLVLQJ�SULQFLSOHV�WR�LQWHJUDWH�LGHDV�
v 5HODWLQJ�HYLGHQFH�WR�FRQFOXVLRQV�
v ([DPLQLQJ�WKH�ORJLF�RI�WKH�DUJXPHQW�

2QFH�WKH�SURGXFWLRQ�SURFHVV�RI�D�SLHFH�RI�DVVHVVHG�ZRUN�KDV�EHHQ�PDVWHUHG�RU�WKH�SURFHVV�LV
XQFOHDU�WKHQ�WKH�UHDVRQV�IRU�DGRSWLQJ�D�VXUIDFH�DSSURDFK�LV�FOHDU��(YHQ�D�VWUDWHJLF�DSSURDFK�ZLOO�LQ
VRPH�FDVHV�OHDG�WR�WKH�DGRSWLRQ�RI�VXUIDFH�OHDUQLQJ�LI�WKLV�LV�KRZ�KLJK�JUDGHV�DUH�HDVLO\�DFKLHYHG�
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7KH�VXUIDFH�DSSURDFK�RI�FRQFHQWUDWLQJ�RQO\�RQ�DVVHVVPHQW�UHTXLUHPHQWV�FDQQRW�WKHUHIRUH�EH
VHULRXVO\�FULWLFLVHG�LI�LW�LV�VXFFHVVIXO��([WHQVLYH�VWXGLHV�KDYH�VKRZQ�WKDW�LW�LV�VXFFHVVIXO�DQG�LQGHHG
VWXGLHV�KDYH�DGYRFDWHG�WKDW�DOO�VWXGHQWV�ZRXOG�GR�EHWWHU�WR�DGRSW�DSSURDFKHV�ZKLFK�HPSKDVLV�D
VWUDWHJLF�DSSURDFK��,I�WKH�FRGLILHG�SXUSRVH�RI�WKH�FRXUVH�LV�WR��HLWKHU�LQWHQWLRQDOO\�RU�RWKHUZLVH��WHVW
IRU�PHPRU\�DQG�UHFDOO��WKHQ�WKH�VWXGHQW�ZLOO�EH�VXFFHVVIXO��,QGHHG�XQGHUWDNLQJ�RWKHU�IRUPV�RI
OHDUQLQJ�ZKLFK�ZHUH�PRUH�FRQGXFLYH�WR�UHVHDUFK�ZDV�VKRZQ�WR�EH�GHWULPHQWDO��7KLV�LV�GLVFXVVHG
EHORZ�

7KH�DGRSWLRQ�RI�GHHS�DSSURDFKHV��LI�QRW�H[SOLFLWO\�DVVHVVHG��DUH��LQLWLDOO\��PRUH�IRU�SHUVRQDO
VDWLVIDFWLRQ�WKDQ�DFDGHPLF�VXFFHVV��,W�KDV�EHHQ�VXJJHVWHG�WKDW��LQ�WKH�ORQJ�WHUP�VXUIDFH�OHDUQLQJ
FDQ�FDXVH�D�FXPXODWLYH�SUREOHP��WKH�VWXGHQWV�KRZHYHU�FDQQRW�EH�H[SHFWHG�WR�NQRZ�WKLV��%HLQJ
PDGH�DZDUH�RI�WKLV�DW�WKH�VWDUW�RI�WKH�FRXUVH�DQG�EHLQJ�HQFRXUDJHG��IRUFHG��WR�DGRSW�OHDUQLQJ
VWUDWHJLHV�ZKLFK�DUH�EHQHILFLDO�LQ�WKH�ORQJ�WHUP�LV�VXUHO\�LQWHJUDO�WR�WKH�HGXFDWLRQ�SURFHVV�

,W�LV�SURSRVHG�WKDW�WKH�GHYHORSPHQW�RI��NQRZOHGJH��FRQFHSWV��FUHDWLYLW\��VWUDWHJ\��WHFKQLTXHV�DQG
H[SUHVVLRQ�DUH�WKH�VFKRODUO\�DELOLWLHV�WKDW�WR�H[SOLFLW�KLJK�TXDOLW\�HGXFDWLRQ�DQG�VWXGHQWV��7KH
SXUSRVH�RI�WKH�FRXUVH�LV�WKHUHIRUH�WR�GHYHORS�VFKRODUVKLS�E\�SURYLGLQJ�DVVLJQPHQWV�ZKLFK�UHTXLUH
WKH�LGHQWLILDEOH�DSSOLFDWLRQ�RI�WKHVH�DELOLWLHV�LQ�D�KROLVWLF�DQG�LQWHJUDWHG�PDQQHU��7KLV�LV�LQ�LWVHOI�DQ
DXWKHQWLF�WUDQVIHUDEOH�VNLOO�

7. Traditional Course Design

7KH�PRVW�GLIILFXOW�TXHVWLRQ�WR�DGGUHVV�LV�KRZ�FDQ�HGXFDWLRQ�KHOS�LQGLYLGXDOV�GHYHORS�WKH
VFKRODVWLF�OHDUQLQJ�SURFHVV�

:LWKLQ�WKH�HGXFDWLRQ�V\VWHP��OHDUQLQJ�RFFXUV�¶E\�LQWHUDFWLQJ�ZLWK�DQG�WUDQVIRUPLQJ�UHFHLYHG
NQRZOHGJH�VR�DV�WR�RZQ�LW�DQG�PDNH�LW�SHUVRQDOO\�PHDQLQJIXO��6WXGHQWV�GR�WKLV�E\�DFWLYHO\
FRQVWUXFWLQJ�RU�UHFRQVWUXFWLQJ�LQIRUPDWLRQ�²�L�H��PRGLI\LQJ��UHYLVLQJ��WUDQVIRUPLQJ��FRQQHFWLQJ�
H[WHQGLQJ��RU�UHODWLQJ�LW�WR�ZKDW�WKH\�DOUHDG\�NQRZ�²�LQ�DQ�HIIRUW�WR�PDNH�VHQVH�RI�LW�·��1LFRO�������

7KH�DSSURDFK�WR�HGXFDWLRQ�DGYRFDWHG�SXWV�D�JUHDWHU�HPSKDVLV�RQ�DFWLYH�PDWHULDO�HQJDJHPHQW�WKDQ
WKH�PDWHULDO�GHOLYHU\�DQG�DGRSWLRQ�HPSKDVLV�RI�WUDGLWLRQDO�HGXFDWLRQ��,W�ZLOO�EH�DSSDUHQW�WR
DFDGHPLFV�WKDW�LQ�SUDFWLFH�QHLWKHU�DSSURDFK��DFWLYH�RU�WUDQVPLVVLRQ��LV�H[FOXVLYH�DQG�WKDW�WKH
GLIIHUHQFH�LV�RQH�RI�HPSKDVLV�

7KH�XQGHUO\LQJ�SUREOHP�RI�DQ�HPSKDVLV�RQ�WKH�WUDQVPLVVLRQ�PRGH�RI�HGXFDWLRQ�LV�VXPPDULVHG�LQ
WKH�IROORZLQJ�FRQFOXVLRQ�

¶6WXGHQWV�JHW�VR�ERJJHG�GRZQ�LQ�GHWDLOV�WKDW�WKH\�IDLO�WR�UHFRJQLVH�XQGHUO\LQJ�FRQFHSWV��1HLWKHU�GR
WKH\�SRVVHVV�WKH�WKHRUHWLFDO�NQRZOHGJH�RU�WKH�DELOLW\�WR�IXQFWLRQ�DW�WKH�FRJQLWLYH�OHYHO�UHTXLUHG�WR
UHFRJQLVH�H[LVWLQJ�SDWWHUQV�DQG�VWUXFWXUHV�·�>:RROQRXJK�DQG�$OOVRS�����@

,W�PD\�EH�D�PRUH�SRVLWLYH�DSSURDFK�WR�DVVXPH�WKDW�VWXGHQWV�GR�KDYH�WKH�¶DELOLW\�WR�IXQFWLRQ�DW�WKH
FRJQLWLYH�OHYHO�UHTXLUHG·�DQG�WKDW�WKH�SUREOHP�OD\�LQ�WKH�HGXFDWLRQDO�DSSURDFK�ZKLFK�LV�EDVHG�RQ
DVVXPSWLRQV�ZKLFK�DUH�QRW�WUXH�

7KH�SUHYLRXV�VHFWLRQ�RQ�OHDUQLQJ�VXJJHVWV�WKDW�WKH�DERYH�DQG�VLPLODU�FRQFOXVLRQV�DUH
UHSUHVHQWDWLYH�RI�D�SUREOHP�ZLWK�WKH�DSSURDFK�DQG�QRW�DQ�LQKHUHQW�SUREOHP�ZLWK�VWXGHQWV��)RU
LQVWDQFH�
¶/HDUQHUV�GR�QRW�NQRZ�ZKDW�WKH\�VKRXOG�EH�ORRNLQJ�RXW�IRU�DQG�FDQQRW�DSSO\�ZKDW�WKH\�KDYH
OHDUQW�·�>0DUWRQ�	�6DOMR������@
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7KDW�LV��WKH�VWXGHQWV�DUH�UHDFWLQJ�WR�D�VLWXDWLRQ��,W�LV�SRVVLEOH��LQGHHG�LW�LV�DUJXHG��SUREDEOH��WKDW�WKLV
LV�D�VWUDWHJLF�UHVSRQVH�WR�DQ�HGXFDWLRQDO�PHWKRG��ZKLFK�XQZLWWLQJO\�HQFRXUDJHV�LW��,W�LV�UHDVRQDEOH
WR�DVVXPH�WKDW�DV�HGXFDWLRQ�GLIIHUV�IURP�QDWXUDO�OHDUQLQJ�LQ�LWV�HPSKDVLV�RQ�DVVHVVPHQW��WKHQ
VWXGHQWV��DV�ZLWK�PRVW�SHRSOH��ZLOO�GHWHUPLQH�ZKLFK�EHKDYLRXU�RU�UHVSRQVH�LV�H[SHFWHG�LQ�RUGHU�WR
VXFFHHG��DQG�DGRSW�VWUDWHJLHV�ZKLFK�DFKLHYH�WKDW�HQG��,I�SXWWLQJ�DQ�HPSKDVLV�RQ�PHPRULVLQJ
LQIRUPDWLRQ�DQG�DGRSWLQJ�VHW��DOEHLW�VXSHUILFLDO��VW\OHV�RI�HVVD\�ZULWLQJ�DQG�FRUUHFW�UHVSRQVHV�WR
VWDQGDUG�TXHVWLRQV�UHVXOWV�LQ�KLJK�RU�KLJK�HQRXJK�JUDGHV�WKHQ�VXUHO\�WKLV�LV�D�VHQVLEOH�DSSURDFK�

0DQ\�VWXGLHV�KDYH�EHHQ�FDUULHG�RXW�LQWR�WKH�OHDUQLQJ�VW\OHV�DGRSWHG�E\�VWXGHQWV��2QH�VWXG\�RI
RYHU�WZR�WKRXVDQG�VWXGHQWV�IRFXVHG�RQ�WKH�IRXU�OHDUQLQJ�VW\OHV�GHILQHG�E\�-XQJLDQ�SHUVRQDOLW\
W\SHV�DV�GHVFULEHG�LQ�WKH�VHFWLRQ�RQ�OHDUQLQJ�

� 6HQVRU\�)HHOHU
� 6HQVRU\�7KLQNHU
� ,QWXLWLYH�)HHOHU
� ,QWXLWLYH�7KLQNHU

7KH�VWXG\�FRQFHQWUDWHV�RQ�PDNLQJ�WKH�VWXGHQWV�DZDUH�RI�WKHLU�OHDUQLQJ�VW\OHV�DQG�PRGLI\LQJ�WKHP
IRU�EHWWHU�JUDGHV��$V�VKRZQ�HDUOLHU��LW�ZRXOG�VHHP�WKDW�WKHVH�OHDUQLQJ�VW\OHV�DUH�DFWXDOO\�D�GLIIHUHQW
HPSKDVLV�RQ�GLIIHUHQW�VWDJHV�LQ�WKH�OHDUQLQJ�¶F\FOH·�DQG�LQGHHG�UHIOHFW�WKH�GLIIHULQJ�TXDOLWLHV�RI
GLIIHUHQW�VWXGHQWV��7KH�FRQFOXVLRQV�EHORZ�PD\�EH�FRQVLGHUHG�VRPHZKDW�ZRUU\LQJ��SDUWLFXODUO\
FRQVLGHULQJ�WKDW�WKLV�ZDV�DQ�H[WHQVLYH�QDWXUH�RI�WKH�VWXG\��7KH\�VKRZ�WKDW�FHUWDLQ�TXDOLWLHV�FDQ�EH
HDVLO\�DVVHVVHG�DQG�WKHUHIRUH�DUH��ZKLOVW�RWKHU�LPSRUWDQW�EXW�GLIILFXOW�WR�DVVHVV�TXDOLWLHV�DUH�VLPSO\
LJQRUHG��$OWKRXJK�LW�LV�VXVSHFWHG�WKDW�WKH�IROORZLQJ�VXSSRUWLYH�HYLGHQFH�ZDV�QRW�LQWHQGHG�DV
VXFK��WKLV�FRQFOXVLRQ�LV�UHIOHFWHG�E\�WKH�IROORZLQJ�VXPPDULVLQJ�TXRWH�

¶6WXGHQWV�ZKR�DUH�PRVW�OLNHO\�WR�VXFFHHG��VHQVRU\�WKLQNHUV��KDYH�OHDUQHG�WR�WUXVW�PHPRULVDWLRQ
DQG�UHFDOO��6WXGHQWV�ZKR�OHDUQ�FRQFHSWXDOO\��LQWXLWLYH�WKLQNHUV��DUH�QRW�SHUIRUPLQJ�DW�WKHLU�EHVW
DQG�FDQ�LPSURYH�VLJQLILFDQWO\�ZKHQ�WDXJKW�DSSURSULDWH�VWXG\�WHFKQLTXH�«�7KH�LQWXLWLYH�WKLQNHU�LV
SHUKDSV�LGHDOO\�VXLWHG�IRU�D�FDUHHU�LQ�UHVHDUFK�VFLHQFHV��EXW�RIWHQ�GRHV�QRW�ILQG�DFDGHPLF�VXFFHVV
HDUO\�GXH�WR�QDWXUDO�GLVOLNH�RI�UHSHWLWLRQ�DQG�PHPRULVDWLRQ�·�>/�%��.UDXVH�����@

$OWKRXJK�WKHVH�FRQFOXVLRQV�DUH�RI�YDOXH��LW�LV�DGYRFDWLQJ�WKDW�LI�VWXGHQWV�DGRSW�D�VHQVRU\�WKLQNHU
DSSURDFK��L�H��PHPRU\�DQG�UHFDOO��WKHQ�WKH\�ZLOO�LPSURYH�WKHLU�JUDGHV�ZLWK�WKH�WUDGLWLRQDO
DVVHVVPHQW�SURFHVV��,PSOLHG�LQ�WKLV�LV�WKDW�WKH�TXDOLWLHV�DVVRFLDWHG�ZLWK�WKH�RWKHU�IRUPV�RI��RU
DSSURDFKHV�WR�OHDUQLQJ�DUH�QRW�EHLQJ�UHFRJQLVHG�RU�UHZDUGHG�E\�SUHVHQW�DVVHVVPHQW�PHWKRGV��LQ
VSLWH�RI�WKH�IDFW�WKDW�WKH\�ZLOO�EH�¶VXLWHG�IRU�D�FDUHHU�LQ�UHVHDUFK�VFLHQFHV·��:KHWKHU�WKLV�WHQGHQF\�LV
UHIOHFWHG�LQ�RWKHU�VXEMHFWV�KDV�QRW�EHHQ�UHFRUGHG��)URP�WKH�VWXGHQWV·�SHUVSHFWLYH��WKH�FRPPHQW
WKDW�WKH�VWXGHQWV�ZRXOG�EHQHILW�E\�DGRSWLQJ�WKH�VWXG\�DSSURDFK�RI�VHQVRU\�WKLQNHUV�LV�D�SUDJPDWLF
VXJJHVWLRQ�EXW�WKHUH�LV�QR�DFNQRZOHGJHPHQW�WKDW�WKH�HGXFDWLRQ�V\VWHP�VKRXOG�EH�FRQFHUQHG�DQG
WKHUHIRUH�FRQVLGHULQJ�ZD\V�WR�DGGUHVV�WKLV�SUREOHP�

7KH�HIIHFWLYHQHVV�RI�WKLV�HPSKDVLV�RQ�WUDQVPLVVLRQ�IROORZHG�E\�UHFDOO��HLWKHU�LQWHQGHG�RU
RWKHUZLVH��KDV�EHHQ�TXHVWLRQHG�EXW�D�ODFN�RI�XQGHUO\LQJ�UHDVRQV�KDV�PHDQW�WKDW�VWXGLHV�KDYH�EHHQ
YHU\�WHQWDWLYH�DERXW�DQ\�GLUHFW�FULWLFLVP�

¶��FRQWHPSRUDU\�UHVHDUFK�RQ�OHDUQLQJ�VHULRXVO\�TXHVWLRQV�WKH�XVHIXOQHVV�RI�WKH�¶WUDQVPLVVLRQ
FRQFHSW«�·�

¶«�>7KLV@�VKRXOG�QRW�EH�LQWHUSUHWHG�WR�VXJJHVW�WKDW�D�¶WUDQVPLVVLRQ�UROH·�LV�ZURQJ��)DU�IURP�LW��7KH
LQWHQWLRQ�KDV�EHHQ�WR�HPSKDVLVH�WKDW�LI��VWXGHQWV�DUH�RQO\�IHG�LQIRUPDWLRQ�E\�WKHLU�OHFWXUHUV�DQG
WKH�RQO\�H[SHFWDWLRQ�LV�WKDW�WKH\��UHPHPEHU�DQG�UHFDOO�WKLV�LQIRUPDWLRQ�IRU�H[DPV��WKHQ�WKHLU
HGXFDWLRQDO�H[SHULHQFH�KDV��EHHQ�YHU\�SRRU�·>1LFRO�����@
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,Q�UHVSHFW�RI�WKH�HPSKDVLV�RQ�WKH�WUDQVPLVVLRQ�PRGH�RI�HGXFDWLRQ�7/73�PDWHULDO�KDV�EHHQ�DGRSWHG
TXLWH�H[WHQVLYHO\�E\�VRPH�VXEMHFWV��VXFK�DV�/DZ���EXW�KDV�QRW�SURYHG�VXFFHVVIXO�LQ�RWKHU�VXEMHFWV�
7KH�FRUH�QDWXUH�RI�WKH�ODZ�V\OODEXV�DQG�PDWHULDO�GRHV�SURPRWH�VXFK�FHQWUDO�UHVRXUFLQJ�EXW�WKH
UHVSRQVH�LQ�RWKHU�VXEMHFWV�V�PRUH�LQGLFDWLYH�RI�WKH�SHUVRQDO�LQWHUSUHWDWLRQ�RI�WKH�FRXUVH�E\�WKH
OHFWXUHU���,QWHUHVWLQJO\��WKH�OHFWXUHUV�ZKR�GHYHORSHG�WKH�PDWHULDO�ZHUH�YHU\�SOHDVHG�ZLWK�WKH
PDWHULDO�SURGXFHG�DQG�IHOW�WKDW�LW�JDYH�WKHP�D�JRRG�UHVRXUFH��7KLV�LV�SRVVLEO\�WKH�VRUW�RI�DFWLYLW\
WKH�VWXGHQWV�VKRXOG�EHFRPH�HQJDJHG�LQ�

$FDGHPLFV�DUH�DOVR�DZDUH�WKDW�GHVLJQLQJ�DQG�DVVHVVLQJ�DSSURSULDWH�TXHVWLRQV�WKDW�HQJDJH�WKH
VWXGHQWV�LV�WKH�PRVW�GLIILFXOW�WDVN��,URQLFDOO\��RQFH�WKLV�LV�FRPSOHWHG��DOO�WKDW�LV�UHTXLUHG�LV�WKH
DQVZHU��2I�FRXUVH��DQ�DVWXWH�TXHVWLRQLQJ�VWUDWHJ\�LV�WKH�PDUN�RI�D�JRRG�DFDGHPLF�DQG�UHTXLUHV�WKH
DFWLYDWLRQ�DQG�MXGJHPHQW�RI�WKHLU�NQRZOHGJH�WRJHWKHU�ZLWK�DQ�XQGHUO\LQJ�VWUDWHJ\�DQG�SXUSRVH�

¶7KH�ILQDO�IHDWXUH�LV�WKDW�HIIHFWLYH�OHDUQLQJ�LV�HQFRXUDJHG�E\�SURPSW�IHHGEDFN��(YHU\�KLJKHU
HGXFDWLRQ�WHDFKHU�LV�DZDUH�RI�WKH�GHPDQGV�RI�PDUNLQJ�VWXGHQW�ZRUN��+RZHYHU��RIWHQ�WKH�HIIRUW�LQ
PDUNLQJ�LV�IRU�DGPLQLVWUDWLYH�SXUSRVHV�UDWKHU�WKDQ�WR�HQFRXUDJH�DQG�JXLGH�OHDUQLQJ��6DGO\
VWXGHQWV�UHDOLVH�WKLV�·�>-DFNVRQ�����@

,Q�WHUPV�RI�WKH�FRXUVH�V\OODEXV�DQG�FRQWHQW��

¶7KHUH�LV�DPSOH�UHVHDUFK�HYLGHQFH�WKDW�GHSDUWPHQWV�GHPDQGLQJ�XQUHDOLVWLFDOO\�KHDY\�ZRUNORDGV
HQFRXUDJH�VXUIDFH�OHDUQLQJ�IURP�WKHLU�VWXGHQWV�²�WKH�H[DFW�RSSRVLWH�WR�ZKDW�WKHVH�GHSDUWPHQWV
FODLP�WR�VHHN�·>-DFNVRQ�����@

1DWXUDOO\��WKLV�GHSHQGV�RQ�ZKDW�LV�PHDQW�E\�¶XQUHDOLVWLF·�DQG�¶KHDY\�ZRUNORDG·��,I�WKLV�KHDY\
ZRUNORDG�UHIHUV�WR�KLJK�VWXGHQW�ZRUN�RXWSXW�WKHQ�WKLV�PD\EH�D�YLHZ�RQ�KRZ�KDUG�VKRXOG�D
VWXGHQW�EH�H[SHFWHG�WR�ZRUN��+RZHYHU��LI�LW�LV�UHIHUULQJ�WR�DQ�H[SHFWDWLRQ�WR�DEVRUE�DQG�DFFXUDWHO\
UHFDOO�ODUJH�DPRXQWV�RI�LQIRUPDWLRQ�WKHQ�WKLV�LV�FRQWUDGLFWRU\�WR�WKH�UHIOHFWLRQ�SURFHVV�WKDW�PDQ\
FRXUVHV�FODLP�WR�DGYRFDWH��7KH�WUDQVPLVVLRQ�DQG�WHVWLQJ�IRU�DFFXUDWH�UHFDOO�DQG�VXSHUILFLDO�UH�
VWUXFWXULQJ�RI�LQIRUPDWLRQ�LV�D�VLWXDWLRQ�ZKLFK�OHFWXUHUV�DQG�VWXGHQWV�DUH�IRUFHG�LQWR�WKUHH�ZD\V�
)LUVWO\��LW�LV�WKHLU�RQO\�HGXFDWLRQDO��DV�GLVWLQFW�IURP�OHDUQLQJ��H[SHULHQFH��DQG�VHFRQGO\��LW�LV�KRZ
WKH\�DFKLHYHG�WKHLU�KLJK�JUDGHV��DQG�ILQDOO\�LI�WKH\�EHOLHYH�WKDW�WKH�¶FRQFHSW�LV�LQ�WKH�LQIRUPDWLRQ·�

7KLV�EHOLHI�FDXVHV�D�FXPXODWLYH�SUREOHP��$V�ZRUNHUV�LQ�WKH�ILHOG�SURGXFH�PRUH�DQG�PRUH�ZRUNV�
WKH�DPRXQW�RI�LQIRUPDWLRQ�WKDW�VWXGHQWV�DUH�H[SHFWHG�WR�DEVRUE�LQFUHDVHV��3UHVXPDEO\��LQ�D
WKRXVDQG�\HDUV�WLPH�ZKROH�OLEUDULHV�RI�GLYHUVH�DQG�LQFUHPHQWDOO\�VWUXFWXUHG�WKHRULHV�ZLOO�KDYH�WR
EH�UHDG�DQG�UHFDOOHG�DQG�GHJUHHV�ZLOO�EH�YHU\�ORQJ�

7KH�DSSURSULDWH�VWUXFWXULQJ�RI�PDWHULDO�LV�VHHQ�DV�RQH�ZD\�WR�FRQYH\�WKH�FRXUVH�LQIRUPDWLRQ�PRUH
HIIHFWLYHO\��7KLV�GRHV�SURYLGH�JRRG�QRWHV�DQG�UHDGLO\�FRPSUHKHQVLEOH�LQIRUPDWLRQ��%XW�LV�WKH
FRXUVH�SXUSRVH�WR�SXUHO\�FRQYH\�WKH�FRXUVH�LQIRUPDWLRQ"�:KLOVW�EDGO\�RU�XQVWUXFWXUHG
LQIRUPDWLRQ�LV�GLIILFXOW�WR�UHWDLQ�DQG�UHTXLUHV�UHRUJDQLVLQJ��LW�LV�QRW�WKH�OHFWXUHUV·�VWUXFWXUH�ZKLFK
WKH�FRXUVH�LV�LQWHQGHG�WR�FRQYH\�

¶6RPH�VWXGHQWV�KDG�UHOLHG�KHDYLO\�RQ�WKHLU�OHFWXUH�QRWHV��ZKLFK�QRW�RQO\�OLPLWHG�WKH�EUHDGWK�RI
WKHLU�XQGHUVWDQGLQJ��EXW�DOVR�PHDQW�WKDW�WKH\�VLPSO\�DFFHSWHG�WKH�VWUXFWXUH�RIIHUHG�E\�WKH
OHFWXUHU��7KH\�GLG�QRW�VHHN�WKHLU�RZQ�ZD\�RI�PDNLQJ�VHQVH�RI�WKH�PDWHULDO�·>0DUWRQ�	�6DOMR�����@

$OWHUQDWLYHO\��WKH�HPSKDVLV�ZLOO�FKDQJH�WR�WKH�SURFHVV�RI�HIIHFWLYH�OHDUQLQJ�LWVHOI�ZKLFK�WKH�H[SHUWV
XQGHUZHQW�LQ�RUGHU�WR�VROYH�WKH�SUREOHPV�DGGUHVVHG�RU�FUHDWH�WKH�WKHRULHV�RU�OLWHUDU\�ZRUNV��7KH
DUJXPHQW�WKDW�¶ZH�DUH�QRW�DOO�JHQLXVHV·�DQG�WKDW�PRVW�SHRSOH�MXVW�KDYH�WR�UHPHPEHU�WKH�ZRUN�RI
RWKHUV��DVVXPHV�WKDW�WKH�OHDUQLQJ�SURFHVV�IRU�VWXGHQWV�LV�HVVHQWLDOO\�GLIIHUHQW��DV�RSSRVHG�WR�MXVW
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OHVV�DGYDQFHG��,W�ZLOO�KDUGO\�HYHU�EH�WKH�FDVH�WKDW�UHPHPEHULQJ�WKH�ZRUN�RI�JHQLXVHV�ZLOO�EH�RI
RYHU�ULGLQJ�KHOS�LQ�IXWXUH�WDVNV��RXWVLGH�RI�H[DPV��DQG�LQGHHG��LI�FDUULHG�RXW�H[FHVVLYHO\��LV�QRW�D
ERULQJ�DQG�GHPRWLYDWLQJ�SURFHVV�

$OWHUQDWLYHO\��LW�LV�QRW�WKH�SURGXFWLRQ�RI�D�SLHFH�RI�DFDGHPLF�ZRUN�LWVHOI�WKDW�LV�LPSRUWDQW�WR�IXWXUH
DFDGHPLFV�EXW�WKH�PHQWDO�SURFHVV�RI�LWV�FRQFHSWLRQ�DQG�SURGXFWLRQ�

7KH�GHFLVLRQ�WR�UH�HYDOXDWH�D�FRXUVH�ZLOO�EH�SDUWLDOO\�GHWHUPLQHG�E\�DQ�LGHQWLILFDWLRQ�RU�UH�
HYDOXDWLRQ�RI�WKH�SXUSRVH�RI�WKH�FRXUVH�DQG�SDUWLDOO\�E\�D�EHOLHI�WKDW�WKHUH�DUH�EHWWHU�ZD\V�WR�OHDUQ�
,QGHHG�WKDW�PDQ\�SHRSOH�DUH�QRW�OHDUQLQJ�WKLV�ZD\�DOUHDG\�EXW�QRW�EHLQJ�DVVHVVHG�LQ�D�ZD\�ZKLFK
LGHQWLILHV�WKLV��3HRSOH�DUH�UDUHO\�DZDUH�RI�WKH�SHUVRQDO�OHDUQLQJ�SURFHVV�LQ�ZKLFK�WKH\�HQJDJHG�

7KH�PHDQLQJ�RU�DQ�DSSUHFLDWLRQ�RI�WKH�VLJQLILFDQFH�RI�LQIRUPDWLRQ�LV�OLPLWHG�LQ�GHSWK�E\�WKH
SHUVRQDO�XQGHUVWDQGLQJ�RI�WKH�VWXGHQW��,W�IROORZV�WKDW�¶,�XQGHUVWDQG·�XVXDOO\�LPSOLHV�¶,�WKLQN�,
XQGHUVWDQG�HQRXJK�IRU�P\�SXUSRVHV·�RU�LQGHHG��PRUH�DQ�H[SUHVVLRQ�RI�FRQILGHQFH��,W�LV�RQO\�ZKHQ
RQHV�RZQ�H[SUHVVLRQ�RI�XQGHUVWDQGLQJ�LV�FKDOOHQJHG�WKDW�WKH�SURSRVHG�GHYHORSPHQW�RI
XQGHUVWDQGLQJ�LV�H[WHUQDOO\�YDOLGDWHG��,Q�VXFK�FDVHV��IRU�H[DPSOH�GXULQJ�GLDORJXH�LQ�VHPLQDUV��WKH
DFDGHPLFV�FRQWULEXWLRQ�LV�LQ�GLUHFW�UHVSRQVH�WR�WKH�OHDUQHUV·�H[SUHVVLRQ�RI�WKHLU�SHUVRQDO
XQGHUVWDQGLQJ��7KLV�FDQ�SURYLGH�H[SOLFLW�DQG�QHZ�OLQNV�EHWZHHQ�SUHYLRXVO\�NQRZQ�LQIRUPDWLRQ�
SUHYLRXVO\�NQRZQ�XQGHUVWDQGLQJV�RU�PRGLI\�ROG�DVVXPHG�UHODWLRQVKLSV��7KH�VWUDWHJLF�FRJQLWLRQ
DQG�WDUJHWHG�PRGLILFDWLRQV�RI�XQGHUVWDQGLQJ�VKRZ�WKH�LPSRUWDQFH�RI�IHHGEDFN�RYHU�SDVVLYH�IRUPV
RI�LQWHUDFWLQJ�ZLWK�LQIRUPDWLRQ�ZKLFK�FDQ�RFFXU�VXFK�DV�ZLWK�UHDGLQJ��OHFWXUHUV�RU�QRWDEO\
WHOHYLVLRQ�

$OO�RI�WKH�DERYH�LQIRUPDWLRQ�VWLOO�RI�FRXUVH�OHDGV�WR�WKH�VDPH�LVVXH�WKDW�HYHU\�DFDGHPLF�IDFHV��WKDW
LV��LW�LV�WKH�PRWLYDWLRQ�WR�DSSO\�WKH�LQIRUPDWLRQ�WKDW�LV�LPSRUWDQW�

8. Research Based Courses

'HVSLWH�DOO�RI�WKH�DERYH��OHFWXUHUV�FDQQRW�EH�H[SHFWHG�WR�DFFRXQW�IRU�DOO�WKH�FRPSOH[LWLHV�RI�OHDUQLQJ
DQG�HGXFDWLRQ��+RZHYHU��LW�LV�SRVVLEOH�WKDW�ZD\V�RI�SURPRWLQJ�VXFK�GHYHORSPHQW�LQ�VWXGHQWV
PD\EH�IRXQG��1R�RQH�PHWKRG�RI�LQVWUXFWLRQ�ZLOO�ZRUN�EHVW�IRU�DOO�VWXGHQWV�EXW�WKH�UHVHDUFK
HPSKDVLV�LV�GHVLJQHG�WR�DFFRPPRGDWH�D�EURDG�UDQJH�RI�OHDUQLQJ�VW\OHV�EXW�WR�SXW�HDFK�LQ
SHUVSHFWLYH�RI�WKH�FRPSOHWH�OHDUQLQJ�SURFHVV�

'LVFLSOLQHV�KDYH�WKHLU�RZQ�SHGDJRJLHV�LQYROYLQJ�GLVWLQFWLYH�ZD\V�RI�NQRZLQJ�DQG�IRUPV�RI
GLVFRXUVH��HDFK�ZLWK�WKHLU�RZQ�YDOXHV�DQG�JRDOV��7KH\�DOVR�KDYH�WKHLU�RZQ�FKDUDFWHULVWLF�SDWWHUQV
RI�WHDFKLQJ�PHWKRGV�DQG�DVVRFLDWHG�OHDUQLQJ�DFWLYLWLHV�DQG�DVVHVVPHQW�PHWKRGV��'HVSLWH�LQKHUHQW
VXEMHFW�GLIIHUHQFHV��TXHVWLRQV�DUH�UDLVHG�DERXW�WKH�H[WHQW�WR�ZKLFK�WKH�SHGDJRJLHV�DVVRFLDWHG�ZLWK
GLVFLSOLQHV�DUH�DQ�LQHYLWDEOH�FRQVHTXHQFH�RI�LQKHUHQW�FKDUDFWHULVWLFV�RI�WKH�GLVFLSOLQH��6R�FDQ
HIIHFWLYH�SHGDJRJLHV�EH�DSSOLHG�DFURVV�GLVFLSOLQHV"

$Q\�OHFWXUHU�ZKR�KDV�GHYHORSHG�D�FRXUVH�ZLOO�NQRZ�KRZ�PXFK�WKLV�KHOSV�LQ�XQGHUVWDQGLQJ�WKH
VXEMHFW��7KH\�ZLOO�DOVR�DSSUHFLDWH�WKDW�DVWXWH�TXHVWLRQV�DUH�DW�WKH�FHQWUH�RI�DQ�DFDGHPLFV·�DELOLWLHV�
:LWK�SUHVHQW�DVVHVVPHQW�PHWKRGV��FUHDWLYLW\�DV�WKH�DELOLW\�WR�¶VHH�SRVVLELOLWLHV�ZLWKLQ�D�IUDPHZRUN·
LV�LQ�PDQ\�FDVHV�QRW�H[SOLFLWO\�UHZDUGHG�E\�WKH�HGXFDWLRQDO�V\VWHP��,W�PD\�EH�SRVVLEOH��LQ�IDFW�LQ
DQ\�RWKHU�VLWXDWLRQ�LW�ZRXOG�EH�DUJXHG��OLNHO\��WKDW��RXWVLGH�LI�UHVHDUFK��VXFFHVVIXO�VWXGHQWV�DQG
WKHUHIRUH�DFDGHPLFV�GLVSOD\�PHPRU\�UHFDOO�VNLOOV��WKDW�LV�EUHDGWK�RI�XQGHUVWDQGLQJ��RYHU�DQG
DERYH�DQ\�RWKHU��&DQ�WKLV�HYHU�SURGXFH�D�FUHDWLYH�OHDUQLQJ�HQYLURQPHQW"�7KH�IDFW�WKDW�DFWLYH
UHVHDUFKHUV�DSSUHFLDWH�RU�DW�OHDVW�H[SHULHQFH�WKH�HQWLUH�FUHDWLYH�OHDUQLQJ�F\FOH�GRHV�VWURQJO\�LPSO\
WKDW�WKH\�DUH�LQ�D�SRVLWLRQ�WR�MXGJH��ZLWK�FDUH��WKH�FUHDWLYH�RXWSXW�RI�RWKHUV��,QGHHG�WKLV�LV�WKH�EDVLV



TLTP3/92/pedag1.doc/ 27/06/99_v1.1 Page -33-

IRU�WKH��QRW�LQIDOOLEOH��SHHU�UHYLHZ�SURFHVV�RI�UHVHDUFK�SDSHUV��RYHU�DQG�DERYH�WKH�UHFRJQLWLRQ�RI
VXEMHFW�ERXQGDU\�DGYDQFHV�

7KH�DERYH�VLWXDWLRQ�SURYLGHV�D�MXVWLILHG�IRXQGDWLRQ�IRU�WKH�FODLPV�WKDW�WKH�UHVHDUFK�DFWLYLWLHV�RI
VWDII�DUH�GLUHFWO\�UHODWHG�WR�FRXUVH�TXDOLW\��,W�GRHV�KRZHYHU�VHHP�WKDW�DW�SUHVHQW��WKLV�VLWXDWLRQ�LV
VLJQLILFDQWO\�XQGHU�H[SORLWHG�E\�UHVHDUFK�OHG�LQVWLWXWLRQV�

7KH�RYHUDOO�REMHFWLYH�RU�D�UHVHDUFK�EDVHG�FRXUVH�LV�WR�HQFRXUDJH�WKH�VWXGHQWV�WR�GHYHORS�WKH�DELOLW\
WR�UHDVVHVV�WKH�UHODWLRQVKLS�EHWZHHQ�WKH�LQIRUPDWLRQ�ZKLFK�KDV�EHHQ�SUHVHQWHG�E\�WKH�OHFWXUHU�DQG
FRQVHTXHQWO\�IRUPXODWH�WKHLU�RZQ�XQGHUVWDQGLQJ�RI�WKH�VXEMHFW�PDWHULDO��7KLV�LV�UDUHO\�DFKLHYHG
ZLWK�FORVHG�TXHVWLRQV�ZKLFK�KDYH�RQH�FRUUHFW�DQVZHU��RU�HYHQ�ZLWK�RSHQ�VW\OH�TXHVWLRQV�ZKHUH�WKH
¶DSSURSULDWH·�VW\OH�DQG�FRQWHQW�FDQ�EH�SUHGHWHUPLQHG�E\�WKH�VWXGHQW��7KH�SUHGRPLQDQW�IRUPV�RI
XQGHUVWDQGLQJ�LQ�VWXGHQWV�VHHP�WR�EH�LQIOXHQFHG�E\�WKH�IRUPDW�RI�WKH�H[DPLQDWLRQ�DQG�WKH�W\SHV
RI�TXHVWLRQ�DQWLFLSDWHG�

:KHQ�VXFK�TXHVWLRQV�DUH�XVHG�WKH�VWXGHQWV�DUH�NQRZQ�WR�UHVRUW�WR�FRQYHUJHQW�WKLQNLQJ�DQG
VXUIDFH�OHDUQLQJ��,Q�VSLWH�RI�WKH�IDFW�WKDW�WKH�OHFWXUHU�PD\�SUHVHQW�VXFK�TXHVWLRQV�LQ�DQ�DWWHPSW�WR
GHYHORS�WKH�VWXGHQWV·�XQGHUVWDQGLQJ�RI�WKH�VXEMHFW��WKLV�GRHV�QRW�RFFXU�

´,Q�WHVWV�RI�FRQYHUJHQW�WKLQNLQJ�WKHUH�LV�DOPRVW�RQH�FRQFOXVLRQ�RU�DQVZHU�WKDW�LV�UHJDUGHG�DV
XQLTXH�DQG�WKLQNLQJ�FDQ�EH�FKDQQHOOHG�DQG�FRQWUROOHG�LQ�WKH�GLUHFWLRQ�RI�WKDW�DQVZHU��,Q�GLYHUJHQW
WKLQNLQJ�RQ�WKH�RWKHU�KDQG��WKHUH�LV�PXFK�VHDUFKLQJ�DERXW�RU�JRLQJ�RII�LQ�GLIIHUHQW�GLUHFWLRQV��7KLV
LV�PRVW�REYLRXVO\�VHHQ�ZKHQ�WKHUH�DUH�QR�XQLTXH�FRQFOXVLRQV��'LYHUJHQW�WKLQNLQJ�>LV
FKDUDFWHULVHG@�E\�EHLQJ�OHVV�JRDO�ERXQG��7KHUH�LV�IUHHGRP�WR�JR�RII�LQ�GLIIHUHQW�GLUHFWLRQV��UHMHFWLQJ
WKH�ROG�VROXWLRQ�DQG�VWULNLQJ�RXW�LQ�VRPH�GLUHFWLRQ�LV�QHFHVVDU\��DQG�WKH�UHVRXUFHIXO�ZLOO�PRUH
SUREDEO\�VXFFHHG�µ>*XLOIRUG�����@

2SHQ�RU�UHVHDUFK�W\SH�TXHVWLRQV�ZLOO�LQHYLWDEO\�UHVXOW�LQ�D�PRUH�VXEMHFWLYH�RU�QHJRWLDEOH
DVVHVVPHQW�EXW�E\�WKLV�YHU\�QHJRWLDWLRQ�ZLWK�WKH�VWXGHQW��WKLV�SUREOHP�FDQ�EHFRPH�SDUW�RI�WKH
OHDUQLQJ�SURFHVV��7KH�GHYHORSPHQW�RI�D�UHVHDUFK�SURSRVDOV�DQG�DFWLYLWLHV�LV�SUREDEO\�DV�IDPLOLDU�WR
DFDGHPLFV�DV�WKH�WUDQVPLVVLRQ�PHWKRG��7KLV�LV�SDUWLFXODUO\�WUXH�LQ�UHVHDUFK�EDVHG�LQVWLWXWLRQV��7KH
SDWWHUQ�RI�UHVHDUFK�GHYHORSPHQW�GRHV�QRW�UHDOO\�QHHG�PXFK�GHVFULSWLRQ�EXW�VRPH�SRLQWV�DUH�OLVWHG�

� 5HVHDUFK�VWDUWV�ZLWK�DQ�LQIRUPHG�DQG�SHUVRQDOO\�LQWHUHVWLQJ�SURSRVDO�
� ,W�LV�SHUVRQDO�DQG�MXGJHPHQW�DW�WKLV�VWDJH�LV�UHVWULFWHG�WR�WKH�MXVWLILFDWLRQ�RI�WKH�SXUSRVH�DQG

WKH�SURSRVHG�PHDQV�DQG�PHWKRGV�RI�DFKLHYLQJ�WKH�REMHFWLYHV�
� 5HVHDUFK�LV�IUHTXHQWO\�GHDOLQJ�ZLWK�XQNQRZQV��WR�WKH�UHVHDUFKHU��
� ,W�LV�QRW�DV�¶VDIH·�DV�OHDUQLQJ�WKH�VHW�ZRUNV�RI�RWKHU�¶UHVHDUFKHUV·��DOWKRXJK�WKLV�LV�D

FRPSRQHQW��DQG�DVVHVVPHQW�VKRXOG�UHIOHFW�WKLV�XQFHUWDLQW\�
� $OWKRXJK�WKH�FRQWHQW�PD\EH�FRQWHQWLRXV��WKH�SURFHVV�DQG�WKH�IRUP�RI�SUHVHQWDWLRQ�RI�WKH

ZRUN�LV�HVWDEOLVKHG�
� 2QFH�WKH�SUREOHP�KDV�EHHQ�GHILQHG��GHYHORSPHQW�RI�PDQ\�VNLOOV�PD\�EH�UHTXLUHG�DQG�WKLV

VKRXOG�EH�UHIOHFWHG�LQ�WKH�´DFKLHYDELOLW\µ�RI�WKH�SURSRVDO�
� 7KH�SURSRVDO�ZLOO�KDYH�WR�EH�GHFRQVWUXFWHG�GRZQ�LQWR�VPDOOHU�LGHQWLILDEOH�WDVNV�ZLWK

LGHQWLILDEOH�DOWKRXJK�QRW�QHFHVVDULO\�GHILQDEOH�RXWFRPHV�
� $FFHVV�WR�WKH�UHVHDUFK�RI�RWKHU�DFDGHPLFV�DQG�VWXGHQWV�LV�XVHIXO�JXLGDQFH��FKDOOHQJLQJ�DQG

UHDVVXULQJ�
� $�GHYHORSLQJ�UHVRXUFH�LV�YDOXDEOH�
� 6XSSRUW�LV�UHTXLUHG�GXULQJ�WKLV�SURFHVV�DV�WKH�SDWWHUQV�DQG�VWUXFWXUH�RI�UHVHDUFK�DUH

IUHTXHQWO\�QRW�DSSDUHQW�WR�VWXGHQWV�DQG�WKH\�RIWHQ�ILQG�GLIILFXOW\�LQ�WKH�GHFRQVWUXFWLRQ�RI
FRPSOH[�SUREOHPV�GRZQ�LQWR�VLPSOHU�DQG�IDPLOLDU�DUHDV�
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$V�ZLWK�DOO�IRUPV�RI�OHDUQLQJ��WKH�SXEOLVKLQJ�RI�VWXGHQWV·�ZRUN��UHODWHG�WR�RSHQ�TXHVWLRQV��QDPHG
RU�DQRQ\PRXV��ZRXOG�EH�RI�JUHDW�YDOXH�WR�ERWK�WKH�UHVHDUFKHU�DQG�RWKHU�VWXGHQWV�

$Q�RXWOLQH�RI�WKH�UHODWLRQVKLS�EHWZHHQ�OHDUQLQJ�RXWFRPH�FDWHJRULHV�DQG�DVVLJQPHQW�VFRSH�LV�JLYHQ
LQ�$SSHQGL[�%�

7KH�LPSOHPHQWDWLRQ�RI�UHVHDUFK�EDVHG�FRXUVHV�ZLOO�SUREDEO\�EH�RI�JUHDWHU�YDOXH�WKDQ�DQ\
SUHFRQFHSWLRQV�DV�WR�WKHLU�HIIHFW��,Q�WKH�ILQDO�DQDO\VLV��WKH�PDLQ�PRWLYDWLRQ�WR�FKDQJH�WHDFKLQJ
PHWKRGV�LV�ZKHQ�WKH�WUXH�QDWXUH�RI�VWXGHQW�OHDUQLQJ�ZLWK�GLIIHUHQW�HGXFDWLRQDO�PHWKRGV�LV
DSSDUHQW�DQG�DSSUHFLDWHG�E\�WKH�DFDGHPLFV�
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� -DFNVRQ�0������%XW�/HDUQHUV�/HDUQ�0RUH��+LJKHU�(GXFDWLRQ�5HVHDUFK�DQG�'HYHORSPHQW�9RO���

1R����������
� -D\QHV�-��������7KH�2ULJLQV�RI�&RQVFLRXVQHVV�LQ�WKH�%UHDNGRZQ�RI�WKH�%LFDPHUDO�0LQG�&KDXFHU

3UHVV
� .LUVFKQHU�3��3�YDQ�9LOVWHUHQ�+�+XPPHO�0�:LJPDQ�4XDOLW\�$VVXUDQFH�$JHQF\�IRU�+LJKHU

(GXFDWLRQ�1R�������·��6WXGLHV�LQ�+LJKHU�(GXFDWLRQ�YRO����QR��������
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� 1LFRO�'�������5HVHDUFK�RQ�OHDUQLQJ�DQG�KLJKHU�HGXFDWLRQ�WHDFKLQJ�8&R6'$�EULHILQJ�SDSHU

IRUW\�ILYH
� 3HQURVH�5��(PSRUHUV�1HZ�0LQG������9LQWDJH
� 3HUF\�.�$�DQG�6DOWHU�):������6WXGHQWV�SHUFHSWLRQ�RI�H[FHOOHQFH�LQ�+LJKHU�(GXFDWLRQ�+LJKHU

(GXFDWLRQ�9RO��
� 3LQNHU�6������7KH�/DQJXDJH�LQVWLQFW�3HQJXLQ
� 6FKRSHQKDXU�$��������7KH�:RUOG�DV�:LOO�DQG�,GHD
� 7DQQHU�0�������6FKRSHQKDXHU��3KHRQL[
� 7XULQJ�$²�����&RPSXWLQJ�PDFKLQHU\�DQG�,QWHOOHJHQFH�0LQG�1R�����
� 8&R6'$������,QVLJKW�LQWR�OHDUQLQJ�DQG�WHDFKLQJ��,PSURYLQJ�VWXGHQW�OHDUQLQJ�'LUHFWLRQV�IURP

UHVHDUFK
� 8'$&(���8QLW�IRU�WKH�'HYHORSPHQW�RI�DGXOW�&RQWLQXLQJ�(GXFDWLRQ������/HDUQLQJ�RXWFRPHV�LQ

KLJKHU�HGXFDWLRQ�
� :LOOLDPV�*�������7RZDUGV�/LIH�/RQJ�(GXFDWLRQ��$�QHZ�UROH�IRU�+(,V
� :LOOLDP�+�&DOYLQ��+RZ�%UDLQV�7KLQN������:HLGHQIHOG�DQG�1LFROVRQ�SUHVV
� :LWWJHQVWHLQ�/�������3KLORVRSKLFDO�,QYHVWLJDWLRQV��%ODFNZHOO

� 3HQGLQJ��
� :RROQRXJK�DQG�$OOVRS�����
� 7KRPDV�	�%DLQ�����
� %HDW\�DQG�0DUWRQ�����
� (L]HQEHUJ������
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Appendix A

Breakdown of educational modifications implemented by Eizenberg.

7DEOH����/HFWXUHUVª�GHVFULSWLRQV�RI�WKH�DLPV�RI�KLJKHU�HGXFDWLRQ�

�7KH�JUDGXDWH�VKRXOG�EH�FDSDEOH�RI
� ��DGRSWLQJ�D�GLVWLQFWLYH�ZD\�RI�WKLQNLQJ�DERXW�FRQFHSWV��HYLGHQFH��DQG�WKHRULHV
� ��WDNLQJ�D�GLVWDQFHG��FULWLFDO�VWDQFH�WRZDUGV�VXEMHFW�PDWWHU��DVVXPSWLRQV�DQG�H[SODQDWLRQV
� ��WDFNOLQJ�LVVXHV�V\VWHPDWLFDOO\��ORJLFDOO\��DQG�HIIHFWLYHO\
� ��H[DPLQLQJ�WKH�DGHTXDF\�RI�HYLGHQFH�DQG�FKHFNLQJ�DOWHUQDWLYH�LQWHUSUHWDWLRQV�RI�LW
� ��GHPRQVWUDWLQJ�D�WKRURXJK�XQGHUVWDQGLQJ�RI�FRPSOH[��DEVWUDFW�FRQFHSWV�ZLWKLQ�WKH�GLVFLSOLQH
� ��ZULWLQJ�FOHDUO\�DQG�FRJHQWO\��IROORZLQJ�DSSURSULDWH�DFDGHPLF�VW\OHV�DQG�FRQYHQWLRQV
� ��VHWWLQJ�DQG�VROYLQJ�SUREOHPV�E\�DSSO\LQJ�FRQFHSWV�DQG�WHFKQLTXHV�DSSURSULDWHO\

7DEOH����3HUVRQDO�WUDQVIHUDEOH�VNLOOV

Problem-solving skills
• ��DSSO\LQJ�FRQFHSWV�DQG�SULQFLSOHV�WR�WKH�DQDO\VLV�RI�SUREOHPV
• ��SURGXFLQJ�RULJLQDO�RU�LPDJLQDWLYH�SURGXFWV�RU�LGHDV
• ��XVLQJ�QXPHULFDO�RU�VWDWLVWLFDO�DQDO\VLV�WR�VROYH�SUREOHPV

Initiative and efficiency
• ��XVLQJ�LQLWLDWLYH��DQG�FDUU\LQJ�RXW�RQH·V�RZQ�LGHDV
• ��DFKLHYLQJ�UHVXOWV�ZLWKLQ�UHDOLVWLF�FRQVWUDLQWV�RI�WLPH��PRQH\��HWF�
• ��VKRZLQJ�JUHDWHU�VHOI�FRQILGHQFH
• ��WDNLQJ�UHVSRQVLELOLW\�IRU�RQH·V�RZQ�GHYHORSPHQW

Interactional skills
• ��ZRUNLQJ�FR�RSHUDWLYHO\�ZLWK�RWKHUV�LQ�D�JURXS�RU�WHDP
• ��LQWHUSUHWLQJ�DQG�XQGHUVWDQGLQJ�SHRSOH·V�IHHOLQJV�DQG�EHKDYLRXU
• ��OHDGLQJ�DQG�RUJDQLVLQJ�JURXS�DFWLYLW\

Communication skills
• ��PDNLQJ�HIIHFWLYH�RUDO�SUHVHQWDWLRQV�LQ�IRUPDO�VLWXDWLRQV
• ��SURGXFLQJ�HIIHFWLYH�ZULWWHQ�SUHVHQWDWLRQV��FRQVLGHULQJ�GHVLJQ�DQG�OD\RXW
• ��GHPRQVWUDWLQJ�FRPSXWHU�OLWHUDF\
• ��PDNLQJ�RQHVHOI�XQGHUVWRRG�LQ�D�IRUHLJQ�ODQJXDJH

7DEOH����$SSURDFKHV�WR�VWXG\LQJ

Deep Approach                         Transforming

� ,QWHQWLRQ�²�WR�XQGHUVWDQG�LGHDV�IRU�\RXUVHOI�E\
� 5HODWLQJ�LGHDV�WR�SUHYLRXV�NQRZOHGJH�DQG�H[SHULHQFH
� /RRNLQJ�IRU�SDWWHUQV�DQG�XQGHUO\LQJ�SULQFLSOHV
� &KHFNLQJ�HYLGHQFH�DQG�UHODWLQJ�LW�WR�FRQFOXVLRQV
� ([DPLQLQJ�ORJLF�DQG�DUJXPHQW�FDXWLRXVO\�DQG�FULWLFDOO\
� %HFRPLQJ�DFWLYHO\�LQWHUHVWHG�LQ�WKH�FRXUVH�FRQWHQW
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Surface Approach                         Reproducing

• ,QWHQWLRQ�²�WR�FRSH�ZLWK�FRXUVH�UHTXLUHPHQWV���E\
• 6WXG\LQJ�ZLWKRXW�UHIOHFWLQJ�RQ�HLWKHU�SXUSRVH�RU�VWUDWHJ\
• 7UHDWLQJ�WKH�FRXUVH�DV�XQUHODWHG�ELWV�RI�NQRZOHGJH
• 0HPRULVLQJ�IDFWV�DQG�SURFHGXUHV�URXWLQHO\
• )LQGLQJ�GLIILFXOW\�LQ�PDNLQJ�VHQVH�RI�QHZ�LGHDV�SUHVHQWHG
• )HHOLQJ�XQGXH�SUHVVXUH�DQG�ZRUU\�DERXW�ZRUN

Strategic Approach                         Organising

• ,QWHQWLRQ�²�WR�DFKLHYH�WKH�KLJKHVW�SRVVLEOH�JUDGHV�E\
• 3XWWLQJ�FRQVLVWHQW�HIIRUW�LQWR�VWXG\LQJ
• )LQGLQJ�WKH�ULJKW�FRQGLWLRQV�DQG�PDWHULDOV�IRU�VWXG\LQJ
• 0DQDJLQJ�WLPH�DQG�HIIRUW�HIIHFWLYHO\
• %HLQJ�DOHUW�WR�DVVHVVPHQW�UHTXLUHPHQWV�DQG�FULWHULD
• *HDULQJ�ZRUN�WR�WKH�SHUFHLYHG�SUHIHUHQFHV�RI�OHFWXUHUV

7DEOH����,QGLYLGXDO�)RUPV�RI�8QGHUVWDQGLQJ

• %UHDGWK�RI�XQGHUVWDQGLQJ
• 'HSWK�RU�OHYHO�RI�XQGHUVWDQGLQJ
• 6WUXFWXUH�XVHG�WR�RUJDQLVH�WKH�PDWHULDO�EHLQJ�OHDUQHG
�����������D��OLWWOH�RU�QR�VWUXFWXUH�EHLQJ�LPSRVHG�RQ�WKH�IDFWV�OHDUQHG
�����������E��UHO\LQJ�H[FOXVLYHO\�RQ�WKH�OHFWXUHU·V�VWUXFWXUHV
�����������F��SURGXFLQJ�SUHSDUHG�DQVZHUV�WR�SUHYLRXV�\HDUV·�TXHVWLRQV
�����������G��DGDSWLQJ�RZQ�XQGHUVWDQGLQJ�WR�H[SHFWHG�TXHVWLRQ�W\SHV
�����������H��UHO\LQJ�RQ�DQ�LQGLYLGXDO�FRQFHSWLRQ�RI�WKH�WRSLF

7DEOH����$�OHDUQLQJ�HQYLURQPHQW�GHVLJQHG�WR�VXSSRUW�D�GHHS�DSSURDFK

Action taken
&XUULFXOXP

��������OLQNLQJ�FXUULFXOXP�WR�IDFXOW\�JRDOV
��������PDWFKLQJ�FXUULFXOXP��WHDFKLQJ�DQG�DVVHVVPHQW
��������LQFRUSRUDWLQJ�SURIHVVLRQDO�DSSOLFDWLRQV
��������GHILQLQJ�¶HVVHQWLDO·�LQIRUPDWLRQ
��������VHOHFWLQJ�DSSURSULDWH�WH[WERRNV

5DWLRQDOH�IURP�UHVHDUFK�ILQGLQJV
• RSHQQHVV�WR�VWXGHQWV
• FODULI\LQJ�JRDOV�DQG�VWDQGDUGV
• LQFUHDVLQJ�YRFDWLRQDO�UHOHYDQFH
• ZKLFK�HQFRXUDJH�SHUVRQDO�XQGHUVWDQGLQJ

7HDFKLQJ
• DQDO\VLQJ�WKH�GHULYDWLRQ�RI�QHZ�WHUPV
• HPSKDVLVLQJ�SULQFLSOHV�DQG�FRQFHSWV
• FUHDWLQJ�RSSRUWXQLWLHV�IRU�¶JRRG·�WHDFKLQJ
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• DFWLYHO\�HQJDJLQJ�VWXGHQWV
� UDWKHU�WKDQ�HQFRXUDJLQJ�PHPRULVDWLRQ
� UDWKHU�WKDQ�DFFXPXODWLRQ�RI�GHWDLOV
� UDWKHU�WKDQ�¶FRYHULQJ�WKH�V\OODEXV·
� E\�OHDUQLQJ�IURP�SUREOHP�VROYLQJ
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Appendix B

Identifying open and closed assignments as a basis for assessment criteria

6SHFLILF�0HWKRG 6SHFLILF�&DVH
6SHFLILF�0HWKRG 6SHFLILF�,PSOLHG�&DVH
6SHFLILF�0HWKRG *HQHUDO�&DVH
6SHFLILF�0HWKRG 2SHQ�&DVH

6SHFLILF�5HDVRQLQJ��7KHRU\� 6SHFLILF�&DVH
6SHFLILF�5HDVRQLQJ��7KHRU\� 6SHFLILF�,PSOLHG�&DVH
6SHFLILF�5HDVRQLQJ��7KHRU\� *HQHUDO�&DVH
6SHFLILF�5HDVRQLQJ��7KHRU\� 2SHQ�&DVH

*HQHUDO��6XEMHFW��5HDVRQLQJ 6SHFLILF�&DVH
*HQHUDO��6XEMHFW��5HDVRQLQJ 6SHFLILF�,PSOLHG�&DVH
*HQHUDO��6XEMHFW��5HDVRQLQJ� *HQHUDO�&DVH
*HQHUDO��6XEMHFW��5HDVRQLQJ 2SHQ�&DVH

2SHQ��1RYHO��5HDVRQLQJ 6SHFLILF�&DVH
2SHQ��1RYHO��5HDVRQLQJ 6SHFLILF�,PSOLHG�&DVH
2SHQ��1RYHO��5HDVRQLQJ *HQHUDO�&DVH
2SHQ��1RYHO��5HDVRQLQJ 2SHQ�&DVH

&DVH
7DXJKW ,PSOLHG�%RXQGHG *HQHUDO 2SHQ

*LYHQ�0HWKRG . .�8 8 8
*LYHQ�7KHRU\ .�8 8 8�$ 8�$
*HQHUDO�5HDVRQLQJ 8 8�$ $ 8�$
2SHQ�5HDVRQLQJ $�& $�& $�& &

6SHFLILF�&DVH���*LYHQ�7DXJKW� ��.��� &DQ�<RX�5HPHPEHU�+RZ�WR�$SSO\�WR�VHW�FDVH
6SHFLILF�,PSOLHG��*LYHQ�,PSOLHG�%RXQGHG ��8��� &DQ�\RX�PDNH�DQG�$SSO\�FRQQHFWLRQ

DQG�¶VHH·�WKH�UHODWLRQVKLS

*HQHUDO�&DVH ��$��� &DQ�\RX�*HQHUDWH�UHDVRQLQJ�IRU�FRQWH[W
2YHU�YLHZ�SHUVSHFWLYH

2SHQ�&DVH ��&��� &DQ�\RX�([WHQG�VXEMHFW�UHDVRQLQJ��QRYHO�
([WHQG�ERXQGDULHV

. .QRZ�+RZ
8 6XUIDFH��%UHDGWK�RI��8QGHUVWDQGLQJ
$ $SSUHFLDWLRQ�'HHS�8QGHUVWDQGLQJ
& &UHDWLYLW\

7KH�SURJUHVVLRQ�IURP�WRS�OHIW��.��WR�ERWWRP�ULJKW��&��LV�UHODWHG�GLUHFWO\�WR�WKH�H[SHFWHG�TXDOLWLHV�RI
D�VWXGHQW�IRU�GLIIHUHQW�GHJUHH�JUDGHV��UG����������������VW�
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Figure 1:
The Learning System: A Pedagogic Model

� Information, method, cognition = components of the learning system
� Memorising, practice, reflection = learning processes
� Knowledge, skill, concept = learning outcomes
� Arrows and description (e.g. exemplify, analyse, design) represents possible learning/assessment tasks for the inter-

related components.
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Figure 2:
TELRI Pedagogic Model: The learning cycle mapped onto learning processes

TELRI approach is trying to limit the “short-cut” that students often take from surface learning to
strategy design for learning and promote course designs that draw more heavily on the cognitive and
reflective component and so enhance deeper learning of a research-orientated nature.
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Figure 3:
Learning style (after Kolb & Myers-Briggs) mapped onto the learning cycle.

This model might inform how difference subjects emphasise different areas.
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