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)ROORZLQJ� ,76�DQG� ,/(�� UHVHDUFK�RQ�&RPSXWHU�$LGHG�7HDFKLQJ�KDV� WDNHQ� DQ

LQWHUHVW��LQ�K\SHUWH[W�V\VWHPV��+RZHYHU�WKH�PDLQ�DGYDQWDJH�RI�WKRVH�K\SHUWH[W

V\VWHPV��L�H��WKH�OLEHUW\�RI�QDYLJDWLRQ��KDV�TXLFNO\��EHFRPH�D�PDMRU�GUDZEDFN

IRU� D� ORW� RI� W\SHV� RI� V\VWHP� �IRU� LQVWDQFH� LQIRUPDWLRQ� V\VWHPV�� KHOS� V\VWHPV�

UHVHDUFK� V\VWHPV�� HWF��� DQG� HVSHFLDOO\� WHDFKLQJ� V\VWHPV�� )URP� WKDW� WLPH�

UHVHDUFK� KDV� WXUQHG� WRZDUG� $GDSWLYH� +\SHUPHGLD� DQG�PRUH� UHFHQWO\� WRZDUG

'\QDPLF� $GDSWLYH� +\SHUPHGLD�� 7KLV� SDSHU� LQWURGXFHV� WKH� DUFKLWHFWXUH� RI� D

'\QDPLF� $GDSWLYH� +\SHUPHGLD� WRRO� IRU� 7HDFKLQJ�� XVLQJ� WKH� ,QWHUQHW� DV

FRPPXQLFDWLRQ�V\VWHP��7KLV�V\VWHP�EHLQJ�GHYHORSHG�ZLWKLQ�RXU�ODERUDWRU\�
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1 - INTRODUCTION.

/LNH� ,76� �,QWHOOLJHQW�7XWRULQJ�6\VWHP�� >%DUURQ���@� DQG� ,/(� �,QWHOOLJHQW� RU� ,QWHUDFWLYH

/HDUQLQJ�(QYLURQPHQW�� >'LOOHQERXUJ���@�� QRZDGD\V�K\SHUPHGLD� V\VWHPV�FRQVWLWXWH� DQ

LQWULQVLF�FRPSRQHQW�RI�UHVHDUFK�RQ�&RPSXWHU�$LGHG�7HDFKLQJ��8QIRUWXQDWHO\��WKH�PDLQ

DGYDQWDJH�RI�WKRVH�V\VWHPV��WKH�QRQ�OLQHDULW\�RI�WKH�VWXGHQW¶V�SURJUHVVLRQ���KDV�TXLFNO\

WXUQHG� LQWR�D�PDMRU�GUDZEDFN�� ,QGHHG�� WKH� VWXGHQW�JHWV� ORVW�TXLFNO\� LQ� WKH�K\SHUVSDFH�

7KHUHIRUH��LGHDOO\��WKH�VWXGHQW�FRXOG�EH�JXLGHG�LQ�KLV�KHU�SURJUHVV�DFFRUGLQJ�WR�KLV�KHU

RZQ� NQRZOHGJH� RI� WKH� VXEMHFW�� LQ� PRGLI\LQJ� WKH� FRQWHQW� RI� SDJHV� DV� ZHOO� DV� OLQNV

EHWZHHQ� WKH� SDJHV�� DQG� WKDW� LV� ZKDW� ZH� FDOO� DGDSWLYH� K\SHUPHGLD�� 2QFH� DJDLQ�� WKLV

HYROXWLRQ�KDV� UDLVHG�QHZ�SUREOHPV��PDLQO\�GXH� WR� WKH�GLIILFXOW\�RI� LPSOHPHQWLQJ�VXFK

V\VWHPV�� 7KH� XVHG� WHFKQLTXHV� DUH� XQFHUWDLQ� HQRXJK� DQG�PRUHRYHU� VRPH� VWXGLHV� KDYH

VKRZQ� WKDW� VXFK� V\VWHPV� FRXOG� FRQIXVH� WKH� OHDUQHU�� 7KXV� IRU� VRPH� \HDUV�� UHVHDUFKHV

KDYH� WXUQHG� WRZDUG� '\QDPLF� $GDSWLYH� +\SHUPHGLD�� 7KHVH� V\VWHPV� KDYH� WKH

SDUWLFXODULW\�WR�VHSDUDWH�WKH�FRQWHQW��GRPDLQ�PRGHO��DQG�WKH�IRUP��PHGLD�EHLQJ�DEOH�WR

LQWURGXFH� WKH� FRQFHSWV� RI� WKH�PRGHO�� DQG� WR� EXLOG� FRXUVHV� LQ� D� G\QDPLF� ZD\�� ,Q� WKLV

DUWLFOH��ZH�DUH�DLPLQJ� WR� UHYLVH�FODVVLFDO� WHFKQLTXHV� WR� WUDQVIRUP�DQ�K\SHUPHGLD� LQ� DQ

DGDSWLYH� K\SHUPHGLD�� 1H[W�� ZH� ZLOO� VHH� WKH� FKDUDFWHULVWLFV� RI� '\QDPLF� $GDSWLYH

6\VWHP��DQG�PRUH�SUHFLVHO\�WKH�FKDUDFWHULVWLFV�RI�RXU�V\VWHP�



2 - ADAPTIVE HYPERMEDIA.

)LUVW� RI� DOO��ZH� DUH� JRLQJ� WR� UHGHILQH�ZKDW� K\SHUWH[WV� DQG� K\SHUPHGLD� V\VWHPV� DUH��$

K\SHUWH[W� � LV� D� V\VWHP� WKDW� DOORZV� LQIRUPDWLRQ� WR� EH� JLYHQ� LQ� D� QRQ� OLQHDU� ZD\�� 7KH

K\SHUWH[W� V\VWHPV� DUH� PDGH� XS� RI� QRGHV� �HTXLYDOHQW� � WR� ERRN� SDJHV�� DQG� RI� OLQNV

EHWZHHQ�WKH�GLIIHUHQW�QRGHV��7KXV�WKH�XVHU�QHYHU�KDV�WR�IROORZ�WKH�ORJLF�RI� WKH�DXWKRU�

+\SHUPHGLD� GLIIHUV� IURP� K\SHUWH[WV� E\� WKH� FRQWHQW� RI� QRGHV�� 1RGHV� DUH� QRW� RQO\� D

FRPELQDWLRQ�RI�WH[WXDO�GDWD��EXW�FDQ�EH�D�FRPELQDWLRQ�RI�YDULRXV�GDWD��VXFK�DV�SLFWXUHV�

DQLPDWLRQV�� YLGHRV�� HWF�� 1HYHUOHVV�� VRPH� DXWKRUV� HTXDOO\� XVH� WKH� WHUPV� K\SHUWH[WV� RU

K\SHUPHGLD�WR�VKRZ�WKDW�WKH�PDMRU�LQWHUHVW�RI�WKHVH�V\VWHPV�LV�QRW�WKH�FRQWHQW�RI�QRGHV

EXW�WKH�JOREDO�VWUXFWXUH�RI�WKH�V\VWHP�

7KH�FRQFHSWLRQ�RI�VRIWZDUH�DOORZLQJ�WR�FUHDWH�K\SHUWH[WV��VXFK�DV�+\SHU&DUG��DQG�WKH

FUHDWLRQ�RI�WKH�:RUOG�:LGH�:HE�KDYH�KDG�D�UHDO�LPSDFW�RQ�UHVHDUFK�RQ�&RPSXWHU�$LGHG

7HDFKLQJ��%H\RQG�QRQ�LQWHUDFWLYH�OHDUQLQJ�V\VWHPV�OLNH�,76��UHVHDUFK�KDV�EHHQ�WU\LQJ�WR

JLYH�PRUH� LQLWLDWLYH� WR� WKH� OHDUQHU��+RZHYHU�� RQFH� DJDLQ� WKRVH� DGYDQWDJHV�KDYH� UDLVHG

QHZ�SUREOHPV��7KH�PDLQ�GUDZEDFN�RI�D�K\SHUWH[W�V\VWHP�LV�SUHFLVHO\�LWV�HYHU�JURZLQJ

GLPHQVLRQ�� DQG� WKHUHIRUH� WKH� XVHU� UXQV� WKH� ULVN� RI� JHWWLQJ� ORVW� LQ� WKH� K\SHUVSDFH�

0RUHRYHU�� OHDUQLQJ�K\SHUWH[WV�PXVW� EH�EDVHG�RQ� MXGLFLRXV�GDWD�� QHLWKHU� WRR�EDVLF�� QRU

WRR� FRPSOLFDWHG�� 7KH� JRDO� RI� $GDSWLYH� +\SHUPHGLD� IRU� 7HDFKLQJ� LV� WR� DGDSW� WKH

SUHVHQWDWLRQ� RI� WKH� NQRZOHGJH� DQG� WR� KHOS� WKH� OHDUQHU� QDYLJDWH� LQ� WKH� K\SHUVSDFH�� $

K\SHUPHGLD� V\VWHP�PXVW�HQDEOH� WKH�XVHU� WR�PRGLI\� WKH�FRQWHQW�RI�SDJHV� DQG� WKH� OLQNV

EHWZHHQ�WKH�QRGHV�>%UXVLORYVN\���D@��%XW�LW�LV�RQ�WKH�DGDSWDWLRQ�RI�WKRVH�OLQNV�WKDW�PDQ\

WHFKQLTXHV� KDYH� EHHQ� GHYHORSHG� >%UXVLORYVN\� ��E@��$PRQJ� WKHVH� WHFKQLTXHV��ZH� FDQ

ILQG�IRU�LQVWDQFH��

_ WHFKQLTXHV� RI� GLUHFW� JXLGDQFH�� ZKRVH� SULQFLSOH� LV� WR� SURSRVH� WR� WKH� OHDUQHU� D

³�1(;7�´� EXWWRQ��:LWK� WKLV� EXWWRQ�� WKH� XVHU� FDQ� DFWLYDWH� WKH� QH[W� SDJH�� ZKLFK� LV

FKRVHQ�E\�WKH�V\VWHP��7KH�GUDZEDFN�RI�WKLV�WHFKQLTXH�LV�WKDW�WKH�OHDUQHU�LV�QR�ORQJHU

XVLQJ�D�K\SHUWH[W�V\VWHP��EXW�D�FODVVLFDO�RQH��KH�VKH� MXVW� IROORZV� WKH�FKRLFH�RI� WKH

V\VWHP��

_ WHFKQLTXHV�RI�OLQNV�RUGHULQJ��WR�VKRZ�WKH�OHDUQHU�WKH�PRVW�LPSRUWDQW�OLQNV��L�H��OLQNV

DOORZLQJ�KLP�KHU�WR�DFFHVV�WR�WKH�PRVW�DSSURSULDWH�SDJHV�DFFRUGLQJ�WR�WKH�SURILOH�RI

KLV�KHU� SHUIRUPDQFH�� ,Q� FRPSDULVRQ� ZLWK� GLUHFW� JXLGDQFH�� WKLV� WHFKQLTXH� LV� UHDOO\

EHWWHU��VLQFH�ZKLOH�LW�JXLGHV�WKH�XVHU�LW�DOORZV�KLP�KHU�DW�WKH�VDPH�WLPH�WR�FKRRVH�WKH

QH[W�SDJH��%XW��VRPH�VWXGLHV� ��FI��>%UXVLORYVN\���E@��KDYH�VKRZQ�WKDW� WKLV�NLQG�RI

WHFKQLTXH�FRXOG�EHZLOGHULQJ�IRU�WKH�XVHU��DV�KH�VKH�FDQ�UHDG�WKH�VDPH�SDJH�D�ORW�RI

WLPHV��ZLWK�WKH�VDPH�FRQWHQW��EXW�ZLWK�GLIIHUHQW�OLQNV�

_ WHFKQLTXHV� RI� OLQNV� KLGLQJ�� ZKRVH� SULQFLSOH� LV� WR� KLGH� WKH� OLQNV� WKDW� ZRXOG� DOORZ

DFFHVV��WR�SDJHV�WKH�XVHU�GRHV�QRW�QHHG��RU�GRHV�QRW�KDYH�WKH�FRPSHWHQFH�WR�UHDG�

_ WHFKQLTXHV� RI� OLQNV� DQQRWDWLRQV�� WKDW� VLPSO\� GHVFULEH� ZKDW� WKH� DQQRWDWHG� OLQN� LV

DLPLQJ�DW�

2I�FRXUVH��WKHVH�WHFKQLTXHV�DUH�RQO\�XVHIXO�LI�WKH�V\VWHP�KDV�D�JRRG�XVHU�PRGHO��,Q�WKLV

FDVH�� LW� ZLOO� WDNH� LQWR� DFFRXQW� � WKH� VSHFLILFLWLHV� RI� WKH� SURILOH� RI� WKH� VWXGHQW¶V

SHUIRUPDQFH�DQG�ZLOO�EH�DEOH� WR�PDNH� WKH�EHVW� FKRLFH�RI�DGDSWDWLRQ��:H�FDQ�FRQVLGHU

WKDW� WKH�XVHU�PRGHO� LV� FRPSRVHG�RI� WZR�VXE�PRGHOV� >1LFDXG���@�� WKH�HSLVWHPLF�PRGHO

DQG�WKH�EHKDYLRXUDO�PRGHO��



_ WKH� HSLVWHPLF�PRGHO� DOORZV� XV� WR� NQRZ� WKH� JOREDO� NQRZOHGJH� RI� WKH� OHDUQHU�� 7KLV

PRGHO� LV� VWHDGLO\� XSGDWHG� DFFRUGLQJ� WR� WKH� LQWHUDFWLRQV� EHWZHHQ� WKH� XVHU� DQG� WKH

V\VWHP��UHVXOWV�RI�H[HUFLVHV��KHOS�UHTXHVWV��HWF���

_ WKH�EHKDYLRXUDO�PRGHO�DOORZV�XV�WR�NQRZ�WKH�XVXDO�VWXGHQW�EHKDYLRXU��7KDQNV�WR�WKLV

PRGHO�� WKH� V\VWHP� FDQ� IRU� LQVWDQFH� GHWHUPLQH� WKH� XVHU¶V� PRVW� IDYRULWH� NLQG� RI

SUHVHQWDWLRQ��LW�FDQ�WDNH�KLV�KHU�TXLFN�ZLWWHGQHVV�LQWR�DFFRXQW��HWF�

8VXDOO\�� WKH� HSLVWHPLF�PRGHO� LV� D� GLJUHVVLRQ� IURP� WKH� GRPDLQ�PRGHO��$V� IRU� D� ORW� RI

&RPSXWHU�$LGHG�7HDFKLQJ�6\VWHPV��WKH�GRPDLQ�PRGHO�LV�D�QHWZRUN�RI�FRQFHSWV�OLQNHG

E\�GLIIHUHQW�NLQGV�RI�UHODWLRQV�VXFK�DV���³�LV�FRPSRVHG�RI�´��³�LV�D�SUHUHTXLVLWH�RI�´��HWF�

+\SHUPHGLD� GLIIHU� IURP� RWKHU� WHDFKLQJ� V\VWHPV� E\� WKH� UHODWLRQ� H[LVWLQJ� EHWZHHQ� WKH

GRPDLQ�PRGHO�DQG�WKH�PHGLD�XVHG�E\�WKH�V\VWHP�WR�LQWURGXFH�D�FRQFHSW�WR�WKH�VWXGHQW�

7KH� ILUVW� JHQHUDWLRQ� RI� $GDSWLYH� +\SHUPHGLD� 6\VWHPV� XVHG� WKH� LQGH[� SDJH� PHWKRG�

ZKHUH� HDFK� FRQFHSW� LV� FRQQHFWHG� WR� D�SDJH��7KURXJK� WKLV� SDJH�� WKH� XVHU� FDQ� UHDFK� DOO

RWKHU� SDJHV� GHDOLQJ�ZLWK� WKLV� FRQFHSW�� 7KH� QH[W� JHQHUDWLRQ� RI� V\VWHPV� XVHG� DQ� LQGH[

SDJH� DJDLQ�� EXW� WKRVH� LQGH[� SDJHV� DOORZHG� WKH� XVHU� WR� UHDFK� VLJQLILFDQW� IUDJPHQWV� RI

SDJHV��,W�ZDV�FDOOHG�IUDJPHQW�LQGH[LQJ�PHWKRG��7KLV�WHFKQLTXH�LV�VLPLODU�WR�WKH�ILUVW�RQH�

EXW� OHDGV� WR� D� PRUH� DFFXUDWH� LQGH[�� 7KH� ODWHVW� JHQHUDWLRQ� RI� $GDSWLYH� +\SHUPHGLD

6\VWHPV�KDV�EDVHG�WKH�K\SHUVSDFH�RI�WKH�GRPDLQ�PRGHO�VWUXFWXUH�>9DVVLOHYD���@��(DFK

FRQFHSW� LV� OLQNHG� WR� RQH� RU� VHYHUDO� SDJHV� DQG� WKH� UHODWLRQV� DUH� UHSUHVHQWHG� E\� WKH

K\SHUWH[W�OLQNV�

3 - DYNAMIC ADAPTIVE HYPERMEDIA.

,Q� RUGHU� WR� VROYH� WHFKQLFDO� GLIILFXOWLHV� DQG� WR� LPSURYH� PDLQWHQDQFH�� IRU� IHZ� \HDUV�

UHVHDUFKHUV��KDYH�EHHQ�ZRUNLQJ�RQ�'\QDPLF�$GSWDWLYH�+\SHUPHGLD�6\VWHP��7KH�PDLQ

FKDUDFWHULVWLF�RI�WKLV�NLQG�RI�V\VWHP�LV�WR�RIIHU�WKH�XVHU�D�YLUWXDO�K\SHUPHGLD�>9DVVLOHYD

��@��6\VWHPV�DUH�QRW�LPSOHPHQWHG�ZLWK�SK\VLFDO�SDJHV��DV�WKH\�DUH�G\QDPLFDOO\�EXLOW��7R

SUHSDUH�FRXUVHV��'\QDPLF�$GDSWLYH�+\SHUPHGLD�6\VWHPV�XVH�DQ�DUFKLWHFWXUH�VLPLODU�WR

WKH�FODVVLFDO�,76�DUFKLWHFWXUH��DQG�LQYROYLQJ�WKH�GRPDLQ�PRGHO�DQG�WKH�XVHU�PRGHO��7KH

GRPDLQ� PRGHO�� OLNH� WKH� ODWHVW� JHQHUDWLRQ� RI� DGDSWLYH� K\SHUPHGLD�� GHWHUPLQHV� WKH

K\SHUPHGLD� VWUXFWXUH�� 7KH� XVHU� PRGHO� DOORZV� � WKH� V\VWHP� WR� EH� DGDSWHG�� +RZHYHU�

'\QDPLF�$GDSWLYH�+\SHUPHGLD�XVH�D�WKLUG�FRPSRQHQW�WRR���D�PXOWLPHGLD�GDWDEDVH��RU�D

EDVH�RI� WHDFKLQJ�PDWHULDOV� >9DVVLOHYD���@���7KHUH�DUH�D� ORW�RI�DGYDQWDJHV� LQ�XVLQJ� WKLV

NLQG�RI�V\VWHP��)RU� LQVWDQFH�WKH�DGGLWLRQ�RI�QHZ�PHGLD�FDQ�EH�LPPHGLDWHO\�WDNHQ�LQWR

DFFRXQW�� 7HDFKHUV� GR� QRW� KDYH� WR� WKLQN� DERXW� KRZ� WKH\� ZLOO� EXLOG� WKH� SDJHV� RI� WKH

V\VWHP��WKH�SDJHV�FRQWHQW�DQG�WKH�OLQNV�EHWZHHQ�WKH�SDJHV���7KH\�MXVW�KDYH�WR�WKLQN�WKH

JHQHUDO�RUJDQLVDWLRQ�RI�WKH�V\VWHP��GRPDLQ�PRGHO��DQG�WR�FUHDWH��RU�WR�VHDUFK�IRU��QHZ

PHGLD�WR�LQWURGXFH�WKH�FRQFHSW�

4 - METADYNE.

7KH� DUFKLWHFWXUH� RI� RXU� V\VWHP� UHVHPEOHV� WKH� DUFKLWHFWXUH� RI� D� JHQHUDO� '\QDPLF

$GDSWLYH�+\SHUPHGLD� 6\VWHP�� L�H��ZH� GHFLGHG� WR� XVH� WKH� WKUHH� FODVVLFDO�PRGHOV� �� WKH

GRPDLQ� PRGHO�� WKH� XVHU� PRGHO� DQG� WKH� PXOWLPHGLD� GDWDEDVH�� ,Q� WKLV� VHFWLRQ� ZH� ZLOO

H[SODLQ�KRZ�ZH�GHFLGHG�WR�LPSOHPHQW�WKRVH�WKUHH�PRGHOV��DQG�WKH�FKRLFHV�ZH�PDGH�WR

LPSURYH�WKH�FODVVLFDO�UHSUHVHQWDWLRQ�



4.1 - The domain model.

$V�H[SODLQHG� DERYH�� WKH�GRPDLQ�PRGHO� UHSUHVHQWDWLRQ� LV� VLPLODU� WR� ,76� �ZH� RIWHQ� XVH

FRQFHSW�QHWZRUNV���,Q�RXU�V\VWHP��WKRVH�FRQFHSWV�DUH�OLQNHG�E\�WKH�IROORZLQJ�UHODWLRQV���

D�� ³�LV�VHTXHQWLDOO\�FRPSRVHG�E\�´��HQDEOHV��WR�EUHDN�XS�WKH�WHDFKLQJ�RI�D�FRQFHSW�LQWR

WKH� WHDFKLQJ� RI� D� VXFFHVVLRQ� RI� FRQFHSWV�� )RU� LQVWDQFH�� D� FRXUVH� RQ� GHULYDWHV� FDQ

EHJLQ�ZLWK� D� FRXUVH� RQ� VLPSOH� IRUPXODH�� WKHQ� D� FRXUVH� RQ� FDOFXODWLRQ� RI� GHULYDWH

IXQFWLRQV��DQG�ILQDOO\�D�FRXUVH�RQ�WDQJHQW�VORSHV�

E�� ³�LV� GHULYHG� IURP�´�� HQDEOHV� WR� VHH� D� FRQFHSW� IURP� GLIIHUHQW� SRLQWV� RI� YLHZ�� )RU

LQVWDQFH��D�FRXUVH�RQ�OLJKW�FDQ�EH�D�FRXUVH�RQ�FRUSXVFXODU�WKHRU\�RU�RQ�ZDYH�WKHRU\�

F�� ³�LV� D� SUHUHTXLVLWH�´�� HQDEOHV� WR� VHOHFW� ZKDW� PXVW� EH� NQRZQ� WR� XQGHUVWDQG� WKH

FRQFHSW��)RU� LQVWDQFH��FRXUVHV�RQ�GHULYDWHV�DQG� OLPLWV�DUH�SUHUHTXLVLWHV� WR�D�FRXUVH

RQ�DV\PSWRWHV�

G�� ³�DVVLVWDQFH�WR�WKH�XQGHUVWDQGLQJ�RI�´��ERWK�HQFRXUDJHV�WKH�VWXGHQW��WR�JR�DQG�VHH�D

FRQFHSW�� DQG� LQLWLDOL]HV� WKH� XVHU�PRGHO� RQ� WKH� FXUUHQW� FRQFHSW�� )RU� LQVWDQFH�� SULRU

NQRZOHGJH� RI� 3DVFDO� ODQJXDJH� FDQ� EH� FRQVLGHUHG� DQ� DGYDQWDJH� LQ� OHDUQLQJ� � &

ODQJXDJH�

:H� �QRWLFH� WKDW� �SRLQWV�D� DQG�F� DUH�RIWHQ�XVHG� LQ�&RPSXWHU�$LGHG�7HDFKLQJ�6\VWHPV�

XQOLNH� WKH� RWKHUV�� DQG� SDUWLFXODUO\� � SRLQW� G�� +RZHYHU�� DV� ZH� DUH� JRLQJ� WR� VHH� LQ� WKH

SUHVHQWDWLRQ�RI�WKH�XVHU�PRGHO��WKH�³�DVVLVWDQFH�WR�WKH�XQGHUVWDQGLQJ�RI�´�UHODWLRQ�VHHPV

WR�XV�YHU\�LPSRUWDQW�WR�LQLWLDOL]H�WKH�XVHU�PRGHO��DQG�WR�LPSURYH�FRXUVH�GHVLJQ�

0RUHRYHU� LQ� RXU� V\VWHP�� VRPH� UHODWLRQV� DUH� ZHLJKWHG� �SUHUHTXLVLWH� DQG� DVVLVWDQFH� WR

XQGHUVWDQGLQJ� UHODWLRQVKLS��� VR� WKDW� RXU� V\VWHP� FDQ� KDYH� D� EHWWHU� SHUFHSWLRQ� RI� WKH

VWXGHQW� �ZH�ZLOO� FRQVLGHU� WKDW� D� VWXGHQW�PXVW� UHYLVH� D� SUHUHTXLVLWH� FRQFHSW�� LI� KLV�KHU

PDUN�LV�ORZHU�WKDQ�WKH�ZHLJKW��FRHIILFLHQW�RI�WKH�OLQN��

)LQDOO\��ZH�KDYH�FRQVLGHUHG� WKDW� LW� LV� LPSRUWDQW� WR�SURYLGH� WKH� WHDFKHUV�ZLWK� D�ZD\� WR

SRRO� WKHLU� NQRZOHGJH�� DOORZLQJ� HDFK� WR� SUHVHUYH� KLV�KHU� VSHFLILF� YLVLRQ� RI� WKH�PRGHO�

7KHUHIRUH�� ZLWK� WKLV� PRGHO�� ZH� ZDQW� HDFK� WHDFKHU� WR� EH� DEOH� WR� DFFHVV� WKH� GLIIHUHQW

SRLQWV�RI�YLHZ�FRQFHUQLQJ�WKH�PRGHO��L�H��WKH�SRLQW�RI�YLHZ�IRU�D�JLYHQ�WHDFKHU��WKH�SRLQW

RI�YLHZ�RI�D�JURXS�RI� WHDFKHUV�DQG�RI�DOO� WKH� WHDFKHUV���6R�HDFK�FRQFHSW��HDFK�UHODWLRQ

DQG� HDFK� ZHLJKW� FRHIILFLHQW� DUH� � ODEHOHG�� 7KLV� NLQG� RI� DQQRWDWLRQ� KDV� WZR� PDLQ

DGYDQWDJHV��)LUVW��HDFK�WHDFKHU�ZLOO�EH�DEOH�WR�HVWLPDWH�KLV�KHU�YLVLRQ�RI�GRPDLQ�PRGHO

DFFRUGLQJ�WR�KLV�KHU�FROOHDJXHV¶�YLVLRQ��7KH�VHFRQG�DGYDQWDJH��IRU�WKH�VWXGHQW��LV�WKDW�WKH

V\VWHP� ZLOO� EH� DEOH� WR� FKRRVH� GLIIHUHQW� SHGDJRJLFDO� VWUDWHJLHV�� )RU� LQVWDQFH�� LI� WKH

VWXGHQW�ZDQWV�WR�FRQVXOW�D�FRXUVH�IRU�DQ�H[DP��WKH�V\VWHP�ZLOO�PDLQO\�XVH�WKH�SRLQW�RI

YLHZ�RI�WKH�WHDFKHU�ZKR�ZLOO�EH�JLYLQJ�KLP�KHU�D�PDUN��2Q�WKH�RWKHU�KDQG��LI�WKH�VWXGHQW

XVHV� WKH� V\VWHP� IUHHO\�� WKHQ� WKH� V\VWHP� ZLOO� OHW� KLP�KHU� KDYH� D� ODUJHU� YLVLRQ� RI� WKH

VXEMHFW�

4.2 - The student model.

,Q�DGGLWLRQ�WR�WKH�GRPDLQ�PRGHO��D�JRRG�UHSUHVHQWDWLRQ�RI�WKH�VWXGHQW�PRGHO�LV�HVVHQWLDO�

:H� GHILQLWHO\� ZDQWHG� WR� NHHS� WKH� WZR� VXE�PRGHOV� PHQWLRQHG� DERYH�� :KHUHDV� WKH

HSLVWHPLF�PRGHO�LV�DOZD\V�SUHVHQW�LQ�&RPSXWHU�$LGHG�7HDFKLQJ��WKH�EHKDYLRXUDO�PRGHO

LV� RIWHQ� YHU\� VPDOO� RU� HYHQ� QRQ�H[LVWDQW�� %XW� D� K\SHUPHGLD� V\VWHP�� DQG� PDLQO\� IRU

HGXFDWLRQ��PXVW�EH�YHU\�FORVH� WR� WKH� VWXGHQW�� L�H�� LW�PXVW� WDNH� VWXGHQW¶V�SUHIHUHQFHV� DV



ZHOO� DV� KLV�KHU� TXLFN�ZLWWHGQHVV� LQWR� DFFRXQW��:H� GHFLGHG� WR� UHSUHVHQW� WKH� HSLVWHPLF

PRGHO� E\� D� VXFFHVVLRQ� RI� FRQFHSW�YDOXH� FRXSOHV�� UHSUHVHQWDWLYH� � RI� WKH� VWXGHQW

NQRZOHGJH�IRU�HDFK�FRQFHSW�>*DYLQHW���@��,Q�WKH�VDPH�ZD\��ZH�GHFLGHG�WR�UHSUHVHQW�WKH

EHKDYLRXUDO� PRGHO� WKURXJK� D� VXFFHVVLRQ� RI� HQWLW\�YDOXH� FRXSOHV� WR� FKDUDFWHUL]H� WKH

VWXGHQW�

$OWKRXJK� WKH� EHKDYLRXUDO�PRGHO� LV� UDWKHU� VWDWLF� �HYHQ� LI� WKH� EHKDYLRXU� RI� WKH� VWXGHQW

FRXOG�FKDQJH�DFFRUGLQJ�WR�KLV�KHU�VWDWH�RI�PLQG���VLQFH�D� ORW�RI�SDUDPHWHUV�DUH�GHILQHG

GXULQJ�WKH�ILUVW�VHVVLRQ�� WKH�HSLVWHPLF�PRGHO� LV�FRPSOHWHO\�G\QDPLF��DV� LW� LV�FRQVWDQWO\

PRGLILHG�E\�WKH�VWXGHQW��0RUHRYHU��ZH�GHFLGHG�WR�WDNH�WKH�WLPH�IDFWRU�LQWR�DFFRXQW��DQ

LGHD�IURP�WKH�PQHVLF�QHWZRUNV�RI�>-RULRQ���@���EHFDXVH�LW�LV�HDV\�WR�IRUJHW�QRQ�XSGDWHG

NQRZOHGJH�� +RZHYHU�� ZH� QRWLFH� WKDW� WKHVH� WZR� PRGHOV� DUH� OLQNHG�� )RU� LQVWDQFH� WKH

XSGDWH�RI�WKH�FRQFHSW�ZHLJKW�RI�WKH�HSLVWHPLF�PRGHO�LV�OLQNHG�WR�WKH�WLPH�IDFWRU��ZKLFK

LV�DOVR�UHODWHG�WR�WKH�EHKDYLRXUDO�PRGHO�

4.3 - The media.

7KH� WKLUG� '\QDPLF� $GDSWLYH� +\SHUPHGLD� FRPSRQHQW� LV� WKH� PXOWLPHGLD� GDWDEDVH� �WR

LQWURGXFH� HDFK� FRQFHSW� WR� WKH� VWXGHQW��� 7R� VDYH� WKH� PHGLD�� ZH� XVH� WKH� 0$7,66(
�

REMHFW�RULHQWHG� GDWDEDVH�� 7KLV� GDWDEDVH� KDV� WKH� SDUWLFXODULW\� RI� EHLQJ� UHDOO\� REMHFW�

RULHQWHG��ZLWK�WKH�XVH�RI�PHWDFODVV��DQG�VSHFLDOO\�GHVLJQHG�WR�VROYH�WKH�PXOWLPHGLD�GDWD

LVVXHV� �GDWD� VL]H�� GLIIHUHQW� IRUPDWV�� HWF���� 0RUHRYHU�� WKLV� GDWDEDVH� LV� WKH� NHUQHO� RI� D

PXOWLPHGLD� :HE� VHUYHU� FDOOHG� 6(086',
�
� �LQ� )UHQFK�� 6HUYHXU� 0XOWLPHGLD� SRXU� OHV

6FLHQFHV� GH� O¶,QJ�QLHXU��� 7KLV� VHUYHU� HQDEOHV� VWXGHQWV�� WHDFKHUV�� UHVHDUFKHUV� DQG

HQJLQHHUV�ERWK�WR�DGG��DIWHU�YDOLGDWLRQ�E\�DQ�HGLWRULDO�SDQHO��RU�WR�REWDLQ�GLIIHUHQW�PHGLD

�+70/�SDJHV��SLFWXUHV��YLGHR��VRXQGV��HWF���E\�XVLQJ�D�VLPSOH�EURZVHU�

:H�GHFLGHG�QRW�WR�XVH�D�GLUHFW�OLQN�EHWZHHQ�FRQFHSW�DQG�PHGLD��EXW�WR�XVH�WKUHH�ILOWHUV

WR� DFFHVV� � D�PHGLD� IURP�D� FRQFHSW��7KH� ILUVW� RQH� DOORZV� WKH� V\VWHP� WR� VRUW� WKH�PHGLD

DFFRUGLQJ�WR�WKHLU�FRJQLWLYH�YDOXH��HTXLYDOHQW�WR�&RJQLWLYH�0HGLD�7\SH�RI�>5HFNHU���@��

IRU� LQVWDQFH�D�SUHVHQWDWLRQ��DQ�H[DPSOH�� D�GHILQLWLRQ��DQ�H[HUFLVH�� HWF��7KH�VHFRQG�RQH

VRUWV� WKH� PHGLD� DFFRUGLQJ� WR� WKH� NQRZOHGJH� OHYHO� UHTXLUHG� �ZH� GR� QRW� XVH� WKH� VDPH

ZRUGV�WR�SUHVHQW�D�FRQFHSW�WR�DQ�H[SHUW��DV�WR�D�QRYLFH���)LQDOO\��WKH�WKLUG�ILOWHU�FKRRVHV�D

PHGLXP�DFFRUGLQJ�WR�VWXGHQWV¶�SUHIHUHQFHV�

7R�FRQFOXGH��WKH�JOREDO�ZRUNLQJ�RI�RXU�V\VWHP�VWDUWV�E\�LQLWLDOL]LQJ�WKH�FKDUDFWHULVWLFV�RI

D�QHZ� VWXGHQW� �VWXGHQWV¶� SUHIHUHQFHV� DQG� LQLWLDOL]DWLRQ�RI� WKH� HSLVWHPLF�PRGHO���:KHQ

WKH� VWXGHQW� KDV� FKRVHQ� KLV�KHU� FRXUVH�� WKDW�PHDQV� WKDW� WKH� V\VWHP� KDV� GHWHUPLQHG� WKH

FRQFHSW�� WKH�V\VWHP�H[WUDFWV� WKH�GLIIHUHQW� OLQNV� WKDW�FDQ�EH�DFWLYDWHG��1H[W�� WKH� V\VWHP

FKRRVHV� D� IUDPHZRUN� DFFRUGLQJ� WR� WKH� VWXGHQW¶V� SUHIHUHQFHV��:H� QRWLFH� WKDW� XVLQJ� D

IUDPHZRUN�PDLQO\�VLPSOLILHV�WKLQJV�IRU�WKH�VWXGHQW��VLQFH�HYHU\�FRXUVH�ZLOO�XVH�WKH�VDPH

IUDPHZRUN��1H[W��WKH�V\VWHP�EXLOGV�DQ�+70/�SDJH��SXWWLQJ�FKRVHQ�PHGLD�DQG�GLIIHUHQW

OLQNV� LQ� SODFH� ZLWKLQ� WKH� IUDPHZRUN�� 7KHQ�� WKH� VWXGHQW� FDQ� REWDLQ� WKH� +70/� SDJH�

+H�VKH�FDQ�DOVR�YLVXDOL]H�WKH�PHGLD��DFWLYDWH�WKH�OLQNHG�SDJH�DQG�VROYH�H[HUFLVHV��$IWHU

KDYLQJ�YDOLGDWHG�WKH�FXUUHQW�SDJH��WKH�V\VWHP�XSGDWHV�WKH�XVHU¶V�PRGHO��DQG�FDQ�REOLJH

WKH�VWXGHQW�WR�UHYLHZ�FHUWDLQ�FRQFHSWV�RU��LI�WKH�UHVXOWV�DUH�JRRG��SURSRVHV�QHZ�FRXUVHV�

������������������������������������������������
�
<RX FDQ REWDLQ LQIRUPDWLRQ DERXW WKLV GDWDEDVH DW KWWS���ZZZ�DGE�IU

�
<RX FDQ XVH WKLV VHUYHU DW KWWS���6HUY6HPXVGL�LQVD�URXHQ�IU



5 - CONCLUSION.

'\QDPLF� $GDSWLYH� +\SHUPHGLD� KDV� QRZ� EHFRPH� D� UHDO� GLUHFWLRQ� LQ� UHVHDUFK� DPRQJ

UHVHDUFK� � RQ�&RPSXWHU�$LGHG�7HDFKLQJ�� 7KH� G\QDPLF� DVSHFW� RI� WKH� V\VWHP� DOORZV� WR

VHSDUDWH� WKH�FRQWHQW� IURP�WKH� IRUP��VLQFH�RQ� WKH�RQH�KDQG�ZH�KDYH� WKH�GRPDLQ�PRGHO

UHSUHVHQWLQJ�WKH�NQRZOHGJH�µLQ�WKH�URXJK¶��DQG�RQ�WKH�RWKHU�KDQG�ZH�KDYH�D�PXOWLPHGLD

GDWDEDVH� � LOOXVWUDWLQJ� � WKH� FRXUVHV�� 7KHUHIRUH�� ZKHQ� ZH� DGG� D� QHZ� PHGLXP� WR� WKH

GDWDEDVH��LW�FDQ�LPPHGLDWHO\�EH�XVHG�WR�FUHDWH��QHZ�FRXUVHV�

%H\RQG�WKH�G\QDPLF�DVSHFW��ZH�FDQ�GLVWLQJXLVK�RXU�V\VWHP�IURP�RWKHUV�E\��

_ RXU�ZLOO� WR�GHYHORS�DQ�µLQWHOOLJHQW¶�:HE�VHUYHU�SURYLGLQJ�FRXUVHV��ZKLOH� LQ�JHQHUDO

UHVHDUFKHUV� GHYHORS� � � LQGHSHQGHQW� V\VWHPV� WKDW� WKH\� WKHQ� WUDQVIRUP� � LQWR� :HE

VHUYHUV�

_ WKH�NLQG�RI�XVHU�PRGHO�WKDW�ZH�KDYH�FKRVHQ��:H�GR�QRW�JLYH�JUHDWHU� LPSRUWDQFH�WR

HLWKHU� RI� WKH� VXE�PRGHOV�� )RU� XV�� WKH� EHKDYLRXUDO� PRGHO� LV� DV� LPSRUWDQW� DV� WKH

HSLVWHPLF�PRGHO�

_ WKH� XVH� RI� WKUHH� ILOWHUV� WR� FKRRVH� D�PHGLD� IURP� D� FRQFHSW��:LWK� WKLV� SURFHVV�� WKH

V\VWHP�ZLOO�EH�DEOH�WR�FKRRVH�WKH�EHVW�DGDSWHG�PHGLD�IRU�WKH�OHDUQHU�

_ RXU�LQWHQWLRQ�WR�XVH�D�IUDPHZRUN�WR�FRQVWUXFW�WKH�+70/�SDJHV��7KHUHIRUH��ZKDWHYHU

WKH�FRQFHSW���WKH�OHDUQHU�ZLOO�UHDG�SDJHV�ZLWK�WKH�VDPH�VWUXFWXUH�

7RGD\��ZH� KDYH�PDLQO\� IRFXVHG� RXU� ZRUN� RQ� WKH� 6(086',�PXOWLPHGLD� VHUYHU�� %XW�

VRRQ�ZH�DUH�JRLQJ�WR�LPSOHPHQW�RXU�GRPDLQ�PRGHO�DQG�RXU�VWXGHQW�PRGHO��E\�XVLQJ�WKH

0$7,66(� GDWDEDVH�� 1H[W�� ZH� ZLOO� GHYHORS� WRROV� WR� FUHDWH� FRXUVHV� ZKLFK� ZLOO� EH

DFFHVVLEOH� XVLQJ� D� VLPSOH� :HE� EURZVHU�� 7KHQ� DQ\� VWXGHQW�� ZKDWHYHU� KLV�KHU

JHRJUDSKLFDO�ORFDWLRQ��ZLOO�EH�DEOH�WR�OHDUQ��RU�WR�UHYLVH���D�FRXUVH�WKDW�ZLOO�EH�DGDSWHG�WR

KLV�KHU�RZQ�SHUVRQDOLW\�DV�ZHOO�DV�WR�KLV�KHU�RZQ�NQRZOHGJH�
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