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�
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)RWLV�%HJNOLV� ��������� �
%XVLQHVV�6FKRRO�
,PSHULDO�&ROOHJH�/RQGRQ�
�

7KLV�FDVH�VWXG\�GHVFULEHV�KRZ�D�PLGGOHZDUH�VRIWZDUH�VROXWLRQ��RULJLQDOO\�GHYHORSHG�WR�HQDEOH�FRXUVH�
PDWHULDOV�WR�EH�GHOLYHUHG�WR�WDEOHW�GHYLFHV��HYHQWXDOO\�UHSODFHG�DQ�LQFXPEHQW�µPRQROLWKLF¶�/06�DW�D�
%XVLQHVV�6FKRRO�LQ�WKH�8.���7KLV�PLGGOHZDUH�VROXWLRQ�LV�WHUPHG�D�µ7KLQ�/06¶�DQG�FRQVLVWV�SULPDULO\�
RI�VRIWZDUH�WKDW�LQWHJUDWHV�GDWD�DQG�PDWHULDOV�IURP�RWKHU�LQIRUPDWLRQ�V\VWHPV�KRVWHG�E\�WKH�LQVWLWXWLRQ��
�
7KH�DGYDQWDJHV�DQG�GLVDGYDQWDJHV�RI�WKLV�DSSURDFK�DUH�GLVFXVVHG�DQG�LW�LV�SURSRVHG�WKDW�WKH�7KLQ�/06�
DSSURDFK�RIIHUV�D�YLDEOH�DOWHUQDWLYH�WR�WKH�PRQROLWKLF�/06�LQ�FHUWDLQ�LQVWLWXWLRQDO�FRQWH[WV���
�
.H\ZRUGV��(�OHDUQLQJ��LQIRUPDWLRQ�V\VWHPV��/06��PRQROLWKLF�/06��WKLQ�/06��9/(��LQWHJUDWRU��
LQWHJUDWLRQ��

,QWURGXFWLRQ�
�
7KLV�FDVH�VWXG\�GHVFULEHV�D���\HDU�SURFHVV��EHWZHHQ�0DUFK������DQG�0DUFK�������LQ�ZKLFK�D�PLGGOHZDUH�
VRIWZDUH�VROXWLRQ��D�µ7KLQ�/06¶��JUDGXDOO\�UHSODFHG�WKH�XVH�RI�D�PRUH�WUDGLWLRQDO�µPRQROLWKLF�/06¶�DW�D�
%XVLQHVV�6FKRRO�LQ�WKH�8.��$�µ7KLQ�/06¶�LV�GHILQHG�KHUH�DV�D�OHDUQLQJ�PDQDJHPHQW�V\VWHP�WKDW�SULPDULO\�VHHNV�
WR�LQWHJUDWH�H[WHUQDO�GDWD�DQG�VRIWZDUH�WRROV��,W�LV�GHILQHG�LQ�FRQWUDVW�WR�WKH�µPRQROLWKLF�/06¶��ZKLFK�VHHNV�WR�
FRQWDLQ�DOO�GDWD�DQG�VRIWZDUH�WRROV�ZLWKLQ�LWVHOI��
�
7KLV�EXVLQHVV�VFKRRO��WKH�KRVW�LQVWLWXWLRQ��IRUPV�SDUW�RI�D�ODUJHU�UHVHDUFK�EDVHG�XQLYHUVLW\�LQ�WKH�8.���7KH�
LQFXPEHQW�PRQROLWKLF�/06�ZDV�D�FRPPHUFLDO�V\VWHP�WKDW�KDG�EHHQ�XVHG�WR�GHOLYHU�RQOLQH�OHDUQLQJ�DW�WKH�
XQLYHUVLW\�RYHU�WKH�SUHYLRXV����\HDUV���,Q�0DUFK�������D�GHFLVLRQ�ZDV�PDGH�WR�SURYLGH�VWXGHQWV�RQ�RQH�06F�
GHJUHH�SURJUDPPH�ZLWK�WDEOHW�GHYLFHV�LQ�WKH�DFDGHPLF�\HDU�FRPPHQFLQJ�2FWREHU�������7KH�SULPDU\�PRWLYDWLRQ�
EHLQJ�D�SURJUDPPH�OHYHO�OHDUQLQJ�RXWFRPH�VWDWLQJ�WKDW�VWXGHQWV�VKRXOG�JUDGXDWH�ZLWK�SUDFWLFDO�NQRZOHGJH�RI�
FRQWHPSRUDU\�WHFKQRORJLHV��,W�ZDV�GHWHUPLQHG�WKDW�WKH�SURYLVLRQ�RI�WDEOHW�GHYLFHV�ZRXOG�DVVLVW�LQ�WKH�
DFKLHYHPHQW�RI�WKLV�RXWFRPH��7KH�LQWHJUDWLRQ�RI�WKHVH�WDEOHW�GHYLFHV�LQWR�WKH�GHOLYHU\�RI�WHDFKLQJ�DQG�OHDUQLQJ�
ZDV�QRW�D�JRDO�DW�WKH�RXWVHW�KRZHYHU�LW�ZDV�UHFRJQLVHG�WKDW�VWXGHQWV�ZRXOG�ZDQW�WR�XVH�WKHP�WR�DFFHVV�FRQWHQW�
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DQG�FRPPXQLFDWLRQV�ZLWKLQ�WKH�LQFXPEHQW�/06���,QYHVWLJDWLRQ�LQWR�WKH�FRPSDWLELOLW\�RI�WKLV�/06�ZLWK�WKH�
WDEOHW�GHYLFHV�FKRVHQ�UHYHDOHG�D�QXPEHU�RI�FULWLFDO�LVVXHV��7KH�WHFKQRORJ\�DGRSWHG�WR�EXLOG�WKH�/06�ZDV�
XQVWDEOH�RQ�PRELOH�SODWIRUPV��D�VLJQLILFDQW�SURSRUWLRQ�RI�WKH�FRQWHQW�ZLWKLQ�WKH�/06�ZDV�LQDFFHVVLEOH�DQG�WKH�
XVHU�LQWHUIDFH�GLG�QRW�WUDQVODWH�ZHOO�IURP�3&�WR�WDEOHW���7KHVH�LVVXHV�OHG�WR�WKH�GHFLVLRQ�WKDW�WKH�XVH�RI�WKH�
LQFXPEHQW�/06�RQ�WKH�WDEOHW�GHYLFHV�ZRXOG�UHVXOW�LQ�DQ�XQDFFHSWDEOH�XVHU�H[SHULHQFH�IRU�WKH�VWXGHQWV��
�
7KH�PRQROLWKLF�QDWXUH�RI�WKH�LQFXPEHQW�/06�GLG�QRW�DOORZ�WKH�LQVWLWXWLRQ�WR�VHOHFW�WKRVH�WRROV�WKDW�ZHUH�
FRPSDWLEOH�ZLWK�WKH�WDEOHW�GHYLFHV�DQG�GLVFDUG�WKRVH�WKDW�ZHUH�QRW���7KLV�SUREOHP�LV�FRPPRQ�WR�DOO�WUDGLWLRQDO�
/06V�DQG�KDV�SUHYLRXVO\�EHHQ�UHFRJQLVHG�E\�%XVK�DQG�0RWW����������
�

³7KH�HGXFDWLRQ�WHFKQRORJ\�ODQGVFDSH�LV�EHVW�FKDUDFWHUL]HG�E\�PRQROLWKLF��HQWHUSULVH�WHFKQRORJ\�VLORV�
ZLWK�ULJLG��RIWHQ�LPSHQHWUDEOH�ZDOOV��&RXUVH�PDQDJHPHQW�V\VWHPV��&06V���IRU�H[DPSOH��DUH�JHQHUDOO\�
³DOO�RU�QRWKLQJ´�SURSRVLWLRQV�IRU�LQVWLWXWLRQV��WHDFKHUV��DQG�VWXGHQWV�´��%XVK�DQG�0RWW�������

�
7KLV�LQIOH[LELOLW\�LQ�WKH�VWUXFWXUH�RI�WKH�LQFXPEHQW�/06�UHVXOWHG�LQ�WKH�V\VWHP�EHLQJ�GHHPHG�XQVXLWDEOH�LQ�LWV�
HQWLUHW\�DQG�LW�EHFDPH�QHFHVVDU\�WR�LGHQWLI\�DQ�DOWHUQDWLYH�V\VWHP���

<HDU�RQH���7KH�µ+XE¶�YHUVLRQ���
�
7K� �7K���� �� ��� ��K�V�F�V �� V��G \�Z�V ��� �P�G ��K�� µ+� E¶��� G�G� Y� �RSP�� ��K�V �RFF��� �G ��� � XDOO\�RYHU�
WKUHH�\HDUV���7KH�LQLWLDO�GHYHORSPHQW��LQ�\HDU�RQH��LV�QRZ�GHVFULEHG��
�

<HDU�RQH���6\VWHP�VSHFLILFDWLRQ��EXLOG�DQG�GHSOR\PHQW�
�
9HUVLRQ�RQH�RI�WKH�+XE�ZDV�GHYHORSHG�E\�WKH�H�OHDUQLQJ�WHDP�DW�WKH�KRVW�LQVWLWXWLRQ�RYHU�WKH�VXPPHU�RI�������
'HYHORSPHQW�EHJDQ�ZLWK�D�V\VWHP�VSHFLILFDWLRQ�FODULI\LQJ�WKH�IXQFWLRQDO�UHTXLUHPHQWV���7KHVH�ZHUH�GLYLGHG�LQWR�
WZR�FDWHJRULHV��)LUVW�WKH�V\VWHP�ZDV�UHTXLUHG�WR�GHOLYHU�FRQWHQW��SULPDULO\�FRXUVH�PDWHULDOV��DQG�GR�VR�LQ�D�ZD\�
WKDW�PDGH�WKHVH�PDWHULDOV�UHDGLO\�DFFHVVLEOH�YLD�ERWK�3&�DQG�WDEOHW�GHYLFHV��6HFRQG��WKH�V\VWHP�ZDV�UHTXLUHG�WR�
GHOLYHU�DQG�IDFLOLWDWH�FRXUVH�FRPPXQLFDWLRQV����$�NH\�UHTXLUHPHQW�LQ�WKLV�ODWWHU�FDWHJRU\�ZDV�FORVH�LQWHJUDWLRQ�
ZLWK�SRSXODU�VRFLDO�QHWZRUNV���$V�HOVHZKHUH��VWXGHQWV�DW�WKH�KRVW�LQVWLWXWLRQ�ZHUH�DFWLYH�RQ�VRFLDO�PHGLD�
QHWZRUNV�DQG�KDG�H[SUHVVHG�IUXVWUDWLRQ�DW�WKH�ODFN�RI�LQWHJUDWLRQ�EHWZHHQ�WKHVH�QHWZRUNV�DQG�WKH�LQFXPEHQW�
/06����
�
$�UHYLHZ�RI�DOWHUQDWLYH�/06V�LQ�0D\������GLG�QRW�LGHQWLI\�D�V\VWHP�WKDW�GHPRQVWUDWHG�DQ�DFFHSWDEOH�OHYHO�RI�
FRPSDWLELOLW\�ZLWK�WKH�FKRVHQ�WDEOHW�GHYLFHV�DQG�WKH�H�OHDUQLQJ�WHDP�LQYHVWLJDWHG�WKH�SRVVLELOLW\�RI�GHYHORSLQJ�D�
V\VWHP�LQ�KRXVH���7KH�VROXWLRQ�WKH\�SURSRVHG�ZDV�WR�EXLOG�DQ�RQOLQH�OHDUQLQJ�HQYLURQPHQW�XVLQJ�WKH�VDPH�
WHFKQLTXHV�WKH\�ZHUH�XVLQJ�WR�EXLOG�RWKHU�ZHEVLWHV���:KHQ�EXLOGLQJ�D�ZHEVLWH�WKLV�WHDP�ILUVW�VHOHFWHG�D�FRQWHQW�
PDQDJHPHQW�V\VWHP��&06��DQG�WKHQ�DGGHG�IXQFWLRQDOLW\�WR�WKLV�V\VWHP�WKURXJK�WKH�XVH�RI�FRPSDWLEOH�µSOXJ�LQV¶�
DQG�E\�OLQNLQJ�WR�RWKHU�LQVWLWXWLRQDO�LQIRUPDWLRQ�V\VWHPV�WKURXJK�WKH�XVH�RI�DSSOLFDWLRQ�SURJUDPPLQJ�LQWHUIDFHV��
µ$3,V¶��7KH�PDQDJHPHQW�WHDP�DSSURYHG�WKLV�DSSURDFK�DQG�GHYHORSPHQW�EHJDQ��
�
7KH�EXLOG�VWDUWHG�ZLWK�WKH�VHOHFWLRQ�RI�D�&06���,Q�RUGHU�WR�HQDEOH�WKH�IXQFWLRQDO�UHTXLUHPHQWV�VWDWHG�DERYH��WKH�
SULPDU\�UHTXLUHPHQWV�IRU�WKH�&06�UHODWHG�WR�FRPPXQLFDWLRQV����)RU�H[DPSOH��WKH�&06�QHHGHG�WR�IDFLOLWDWH�
GLVFXVVLRQV��LQWHJUDWH�ZLWK�VRFLDO�PHGLD�SODWIRUPV�DQG�LQFOXGH�D�WDEOHW�DSSOLFDWLRQ�WR�HQDEOH�WHDFKLQJ�VWDII�WR�
SRVW�FRQWHQW�WR�VWXGHQWV���7KLV�OHG�WR�IRXU�RQOLQH�µEORJJLQJ¶�WRROV�EHLQJ�FRQVLGHUHG��%ORJJHU��7XPEOU��:RUG3UHVV�
DQG�3RVWHURXV��7KH�ODWWHU�RI�WKHVH�ZDV�FKRVHQ�GXH�WR�WKH�XVDELOLW\�RI�LWV�LQWHUIDFH��WKH�HDVH�DW�ZKLFK�VRFLDO�PHGLD�
FRXOG�EH�LQWHJUDWHG�DQG�WKH�VLPSOLFLW\�RI�LWV�VXSSRUWLQJ�WDEOHW�DSSOLFDWLRQ���
�
)ROORZLQJ�WKH�VHOHFWLRQ�RI�D�&06��WKH�VXEVHTXHQW�FKDOOHQJH�ZDV�WR�LGHQWLI\�D�WRRO��FRPSDWLEOH�ZLWK�WKH�&06��
WKDW�ZRXOG�HQDEOH�WHDFKLQJ�VWDII�WR�VKDUH�FRXUVH�ILOHV�YLD�D�SURFHVV�WKDW�ZDV�DFFHSWDEOH�WR�WKHP��$OPRVW�DOO�
FRXUVH�PDWHULDOV�ZLWKLQ�WKH�LQFXPEHQW�/06�WRRN�WKH�IRUP�RI�ILOHV�VXFK�DV�OHFWXUH�VOLGHV��WXWRULDO�GRFXPHQWV��
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FDVH�VWXGLHV�DQG�UHDGLQJV��$�FORXG�EDVHG�GRFXPHQWDWLRQ�V\VWHP�ZDV�LGHQWLILHG�DV�WKH�VROXWLRQ�DQG�WZR�VXFK�
V\VWHPV�ZHUH�FRQVLGHUHG��µ%R[�FRP¶�DQG�µ'URSER[¶��$W�WKH�WLPH��RQO\�WKH�ODWWHU�KDG�WKH�UHTXLUHG�OHYHO�RI�
FRPSDWLELOLW\�ZLWK�WKH�FKRVHQ�WDEOHW�GHYLFHV�DQG�WKLV�ZDV�WKH�V\VWHP�VHOHFWHG���
�
7KXV��3RVWHURXV�DQG�'URSER[�ZHUH�FKRVHQ�DV�WKH�SULPDU\�WHFKQRORJ\�WRROV��$�PRUH�GHWDLOHG�VSHFLILFDWLRQ�WKHQ�
IROORZHG�ZKLFK�WRRN�WKH�IRUP�RI�µZLUHIUDPH¶�SURWRW\SHV�RI�LQGLYLGXDO�ZHESDJHV���,Q�UHVSRQVH�WR�VWXGHQW�
UHTXHVWV��D�FRPPXQLFDWLRQ�IHHG��VLPLODU�WR�WKRVH�DGRSWHG�LQ�FRPPRQ�VRFLDO�PHGLD�SODWIRUPV��WRRN�SURPLQHQFH�
ZLWKLQ�WKH�LQWHUIDFH��&RQWHQW�ZDV�DUUDQJHG�LQ�DFFRUGDQFH�ZLWK�WKH�RUJDQLVDWLRQDO�VWUXFWXUH�DW�WKH�LQVWLWXWLRQ�LQ�
ZKLFK�µIDFXOW\¶��VXSSRUWHG�E\�µSURJUDPPH�WHDPV¶��GHOLYHU�GHJUHH�µSURJUDPPHV¶�FRQVLVWLQJ�RI�µFRUH�FRXUVHV¶�DQG�
µHOHFWLYH�FRXUVHV¶�ZKLFK�DUH�DVVHVVHG�YLD�µFRXUVHZRUN¶�WRJHWKHU�ZLWK�µH[DPV¶�DQG�DUH�GHOLYHUHG�RYHU�µDFDGHPLF�
\HDUV¶�FRPSULVLQJ�µWHUPV¶��7KH�DGRSWLRQ�RI�WKHVH�VWUXFWXUHV�HQDEOHG�D�PRUH�FRKHVLYH�XVHU�H[SHULHQFH�WKDQ�WKDW�
SRVVLEOH�ZLWKLQ�WKH�LQFXPEHQW�/06��ZKLFK�FRQWDLQHG�MXVW�RQH�OHYHO�RI�KLHUDUFK\��WKH�µFRXUVH¶��DQG�SUHVHQWV�WKHVH�
FRXUVHV�LQ�D�OLQHDU�DOSKDEHWLFDO�OLVW���
�
7KH�UHVXOWLQJ�V\VWHP�ZDV�WHUPHG�µ7KH�+XE¶�DQG�ZDV�GHVLJQHG��GHYHORSHG�DQG�GHSOR\HG�LQ�IRXU�PRQWKV�E\�RQH�
PHPEHU�RI�WHFKQLFDO�VWDII�ZLWKLQ�WKH�LQVWLWXWLRQ¶V�H�OHDUQLQJ�WHDP���$W�WKLV�VWDJH�WKH�µ+XE¶�ZDV�QRW�YLHZHG�DV�DQ�
DOWHUQDWLYH�/06�EXW�VROHO\�DV�D�YHKLFOH�WR�VROYH�WKH�SUREOHP�RI�GHOLYHULQJ�FRXUVH�PDWHULDOV�DQG�FRXUVH�
FRPPXQLFDWLRQV�WR�WDEOHW�GHYLFHV��6RPH�FRPPRQ�FRXUVH�UHODWHG�DGPLQLVWUDWLYH�WRROV��VXFK�DV�TXL]]HV�DQG�
DVVLJQPHQW�VXEPLVVLRQ��UHPDLQHG�ZLWKLQ�WKH�/06��,Q�DGGLWLRQ��FRXUVH�DUHDV�ZHUH�UHSOLFDWHG�ZLWKLQ�WKH�
LQFXPEHQW�/06�RQ�WKH�DVVXPSWLRQ�WKDW�VWXGHQWV�ZRXOG�XVH�WKHVH�DUHDV�ZKHQ�XVLQJ�D�SHUVRQDO�FRPSXWHU�� �
�

<HDU�RQH���5HVXOWV�
�
3URYLGLQJ�WZR�YHUVLRQV�RI�HDFK�RQOLQH�FRXUVH�DUHD��RQH�LQ�WKH�+XE�DQG�RQH�LQ�WKH�LQFXPEHQW�/06��HQDEOHG�
VWXGHQWV�WR�GUDZ�FRPSDULVRQV�EHWZHHQ�WKHP��$�VXUYH\�RI�VWXGHQWV��Q ����UHVSRQVH�UDWH� ������IRXQG�µWKH�+XE¶�
WR�EH�WKH�SUHIHUUHG�V\VWHP��6WXGHQWV�ZHUH�DVNHG�WR�UDWH�ILYH�GLIIHUHQW�FKDUDFWHULVWLFV�RI�WKH�WZR�V\VWHPV�IURP�
EHWZHHQ����YHU\�SRRU��DQG����YHU\�JRRG����7DEOH���VKRZV�PHDQ�VFRUHV�IRU�WKH�WZR�V\VWHPV��
�

7DEOH����&RPSDUDWLYH�HYDOXDWLRQ�VFRUHV�EHWZHHQ�WKH�WZR�V\VWHPV�
 The Hub v1 Incumbent LMS 

Overall 4.55 3.42 
Look and feel 4.32 2.92 

Navigation 4.27 3.02 
Usefulness 4.51 3.86 
Ease of use 4.51 3.23 

�
7KH�+XE�ZDV�UDWHG�PRUH�KLJKO\�LQ�HDFK�FDWHJRU\�DQG��IRU�RYHUDOO�H[SHULHQFH��WKH�+XE�ZDV�UDWHG������RXW�RI���
FRPSDUHG�WR������IRU�WKH�LQFXPEHQW�/06��7KLV�VXUYH\�DOVR�IRXQG�WKDW�����RI�VWXGHQWV�SUHIHUUHG�WR�GRZQORDG�
PDWHULDOV�IURP�µWKH�+XE¶�UDWKHU�WKDQ�WKH�LQFXPEHQW�/06��4XDOLWDWLYH�IHHGEDFN�UHODWLQJ�WR�WKH�+XE�UHFHLYHG�
IURP�ERWK�VWXGHQWV�DQG�VWDII�PHPEHUV�ZDV�DOPRVW�DOO�SRVLWLYH��7KH�IROORZLQJ�H[DPSOHV��WDNHQ�IURP�D�IRFXV�
JURXS�GLVFXVVLRQ��LOOXVWUDWH�WKH�JHQHUDO�UHVSRQVH���
�

C,W�LV�HDV\�WR�DFFHVV�WKH�KXE�DQG�ZH�FDQ�TXLFNO\�DFFHVV�QHZV�DQG�LPSRUWDQW�LQIRUPDWLRQ«�DQG�
GRZQORDG�FRXUVH�PDWHULDO��VWXGHQW������

�
C7KH�+XE��ZDV��YHU\�HDV\�WR�XVH����,Q�IDFW��,�SUHIHUUHG�LW�RYHU��7KH�LQFXPEHQW�/06��DV�WKH�VDPH�
LQIRUPDWLRQ�ZDV�DYDLODEOH�LQ�D�PXFK�PRUH�HDV\�WR�XVH�IRUPDW�LQ�RQH�SODFH��UDWKHU�WKDQ�KDYLQJ�WR�JR�
WKURXJK�WKH�RUGHDO�RI��7KH�LQFXPEHQW�/06¶��RSWLRQV�DQG�SDJHV
��VWXGHQW�����
�
C(VVHQWLDOO\�>WKH�+XE@�ZDV�YHU\�XVHIXO�IRU�EURDGFDVWLQJ�WR�VWXGHQWV��ZH�ZHUH�DEOH�WR�DOHUW�VWXGHQWV�WR�
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FKDQJHV��FODULI\�LVVXHV�����WR�PH�LW�ZDV�OLNH�D�GLVWULEXWLRQ�OLVW��,�FRXOG�UHVSRQG�EDFN�WR�HYHU\ERG\�DQG�
VD\��WKLV�LV�ZKDW�\RX�DUH�GRLQJ
��OHFWXUHU�����
�
C,�WKLQN�>WKH�+XE@�LV�DQ�DEVROXWHO\�IDQWDVWLF�LGHD�EHFDXVH�LW�SURYLGHV�D�FHQWUDO�SODWIRUP�RI�FRRUGLQDWLQJ�
HYHU\WKLQJ�����7KH�IDFW�WKDW�\RX�KDYH�D�FHQWUDO�SRLQW�RI�FRQWDFW�WKURXJK�ZKLFK�\RX�FDQ�UXQ�LPSRUWDQW�
DQQRXQFHPHQWV�WKDW�PLJKW�QRW�RQO\�LPSDFW�\RXU�FODVV�EXW�RWKHU�FODVVHV��$QG�\RX�FDQ�DFWXDOO\�VHH�ZKDW�
WKH�RWKHU�SHRSOH�DUH�GRLQJ���7KDW�,�IRXQG�H[WUHPHO\�XVHIXO
��OHFWXUHU�����

�
7KH�SURMHFW�DOVR�JDLQHG�WKH�VXSSRUW�RI�WKH�VWXGHQW�XQLRQ�ZKR�VWDWHG��

�
³7KLV�LQQRYDWLRQ�ZLOO�JUHDWO\�LPSURYH�WKH�VWXGHQW�H[SHULHQFH�IRU�WHDFKLQJ��7KH�XVH�RI�LQWHUDFWLYH�WDEOHWV�
QRW�RQO\�DLGV�XQGHUVWDQGLQJ��EXW�DOVR�SURYLGHV�DQ�DOWHUQDWLYH�OHDUQLQJ�HQYLURQPHQW��7KH�LQWHUDFWLYH�
QDWXUH�RI�WKH�FRXUVHV�RSHQV�WKH�GRRUV�IRU�DOO�W\SHV�RI�OHDUQHUV�͒7KH�PRUH�HQMR\DEOH�WKH�OHDUQLQJ�
H[SHULHQFH��WKH�PRUH�DSSHDOLQJ�WR�VWXGHQWV�WKH�FRXUVH�LV�´�

<HDU�RQH���6XPPDU\��
�
9HUVLRQ�RQH�RI�WKH�+XE�VROYHG�WKH�SUREOHP�RI�KRZ�WR�SURYLGH�FRXUVH�PDWHULDOV�DQG�FRPPXQLFDWLRQV�WR�PRELOH�
GHYLFHV��,Q�DGGLWLRQ��D�QXPEHU�RI�XQH[SHFWHG�EHQHILWV�HPHUJHG���)LUVW��WKH�V\VWHP�ZDV�FRQVLGHUHG�E\�WHDFKLQJ�
VWDII�DQG�VWXGHQWV�WR�EH�DQ�DOWHUQDWLYH�DQG�SUHIHUUHG�V\VWHP�WR�WKH�LQFXPEHQW�/06���6HFRQG��ERWK�VWDII�DQG�
VWXGHQWV�HPEUDFHG�WKH�FRQFHSW�RI�D�VRFLDO�PHGLD�DSSURDFK�WR�FRPPXQLFDWLRQV�DQG�WKH�VHQVH�RI�FRPPXQLW\�WKLV�
FUHDWHG���7KLV�DSSURDFK�UHSODFHG�WKH�PDMRULW\�RI�FRPPXQLFDWLRQ�FKDQQHOV�SUHYLRXVO\�XVHG�E\�WHDFKLQJ�VWDII��
VWXGHQWV�DQG�WKH�DGPLQLVWUDWLRQ�WHDP��7KLUG��KDYLQJ�DQ�LQFUHDVHG�OHYHO�RI�FRQWURO�RYHU�WKH�V\VWHP�HQDEOHG�WKH�H�
OHDUQLQJ�WHDP�WR�FUHDWH�D�XVHU�LQWHUIDFH�WKDW�PDWFKHG�WKH�RUJDQL]DWLRQDO�VWUXFWXUH�RI�WKH�LQVWLWXWLRQ�DQG�WKLV�OHDG�
WR�LQFUHDVHG�FODULW\�DQG�D�JUHDWHU�VHQVH�RI�FRPPXQLW\�DV�DUHDV�RI�WKH�+XE�ZHUH�FUHDWHG�WR�UHIOHFW�WKH�VRFLDO�
JURXSV�LQ�H[LVWHQFH�DW�WKH�LQVWLWXWLRQ����

<HDU�WZR���7KH�+XE�YHUVLRQ���
�
7KH�UHVSRQVH�RI�VWXGHQWV�DQG�VWDII�WR�WKH�FRPELQDWLRQ�WKH�+XE�DQG�WDEOHW�GHYLFHV�KDG�EHHQ�VXIILFLHQWO\�SRVLWLYH�
LQ�\HDU�RQH�IRU�WKH�SURMHFW�WR�EH�FRQWLQXHG�IRU�VWXGHQWV�VWDUWLQJ�2FWREHU��������7KH�WHDPV�DGPLQLVWHULQJ�GHJUHH�
SURJUDPPHV�DW�WKH�KRVW�LQVWLWXWLRQ�ZHUH�JLYHQ�WKH�RSWLRQ�RI�XVLQJ�HLWKHU�WKH�LQFXPEHQW�/06�RU�WKH�+XE�RQ�WKHLU�
SURJUDPPHV�DQG�WKHVH�WHDPV�FKRVH�WKH�ODWWHU�IRU����RI�WKH����SURJUDPPHV����$V�D�UHVXOW��WKH�PDMRULW\�RI�VWXGHQWV�
DW�WKH�LQVWLWXWLRQ�ZRXOG�EH�XVLQJ�WKH�+XE�DV�WKH�SULPDU\�ZHE�EDVHG�V\VWHP�IRU�WKHLU�VWXGLHV�LQ�WKH�DFDGHPLF�\HDU�
�����WR�������
�
7KH�VXFFHVV�RI�WKH�SURMHFW�LQ�\HDU�RQH�WRJHWKHU�ZLWK�D�UHVXOWLQJ�KLJKHU�SURILOH�ZLWKLQ�WKH�LQVWLWXWLRQ�OHG�WR�WKH�
EURDGHU�HQJDJHPHQW�RI�VFKRRO�VWDII�DQG�WKH�IRUPXODWLRQ�RI�HQDEOLQJ�VWUXFWXUHV�VXFK�DV�D�SURMHFW�PDQDJHPHQW�
WHDP�DQG�PRUH�IRUPDO�SURMHFW�GRFXPHQWDWLRQ���7R�LOOXVWUDWH��D�ZRUNLQJ�JURXS�ZDV�HVWDEOLVKHG�WR�RYHUVHH�WKH�
SURMHFW�FRPSULVLQJ�UHSUHVHQWDWLYHV�IURP�WKH�WHDFKLQJ�VWDII��WKH�DGPLQLVWUDWLRQ�WHDPV�DQG�WKH�H�OHDUQLQJ�WHDP��
6WXGHQW�HQJDJHPHQW�DOVR�LQFUHDVHG�DQG�WKH�+XE�EHFDPH�D�VWDQGLQJ�LWHP�DW�DOO�6WDII�6WXGHQW�&RPPLWWHH��66&��
PHHWLQJV��$V�D�UHVXOW�RI�WKLV�DFWLYLW\��IRXU�DGGLWLRQDO�JRDOV�ZHUH�VHW�IRU�WKH�SURMHFW�LQ�WKH�DFDGHPLF�\HDU������WR�
������
�
��� 7R�HQDEOH�WKH�6FKRRO�WR�PRYH�WR�D�SDSHUOHVV�SURJUDPPH�GHOLYHU\��
��� 7R�PDNH�D�SRVLWLYH�FRQWULEXWLRQ�WR�WKH�VWXGHQWV¶�SHUFHSWLRQ�RI�WKH�6FKRRO�DQG�LWV�SURJUDPPHV�
��� 7R�FRQGXFW�SLORW�SURMHFWV�LQ�WKH�XVH�RI�L3DGV�WR�FKDQJH�OHDUQLQJ�SUDFWLFH�
��� 7R�FRQGXFW�SLORW�SURMHFWV�LQ�WKH�XVH�RI�L3DGV�WR�FKDQJH�WHDFKLQJ�SUDFWLFH�
 
The ambition to move to a paperless delivery comprised a number of dimensions including a desire to move to a 
PRUH�µVHDPOHVV¶�OHDUQLQJ�HQYLURQPHQW�GHILQHG�E\�&KDQ�HW�DO������������DV�IROORZV� 
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"We see ubiquitous access to mobile, connected, personal, handhelds creating the potential for a 
new phase in the evolution of technology-enhanced learning, marked by a continuity of the 
OHDUQLQJ�H[SHULHQFH�DFURVV�GLIIHUHQW�HQYLURQPHQWV��:H�WHUP�WKLV�µVHDPOHVV�OHDUQLQJ
�� (Chan et al. 
2006 p.6) 

 
The portability of the tablet devices together with the ability to access the Hub through any device was 
considered to be a tool to facilitate such a seamless environment and promote an increased sense of 
µFRQQHFWHGQHVV¶�WR�WKH�LQVtitution.  In year one the students had used the incumbent LMS to submit assignments 
and conduct quizzes but, as this LMS was incompatible with tablet devices, this approach was incompatible 
with the concept of a seamless learning environment. Enabling this functionality in the Hub became a 
requirement for year two. 
�

<HDU�WZR���6\VWHP�VSHFLILFDWLRQ�DQG�EXLOG��
�
,Q�\HDU�WZR�WKH�VWUXFWXUH�RI�WKH�GHVLJQ�UHPDLQHG�HVVHQWLDOO\�DV�SHU�\HDU�RQH��7KH�LQIRUPDWLRQ�IHHG�UHWDLQHG�
SURPLQHQFH�ZLWKLQ�WKH�LQWHUIDFH��&RQWHQW�ZDV�RUJDQLVHG�DURXQG�HDFK�VWXGHQW¶V�OHDUQLQJ�SDWK�DQG�WKH�LQIRUPDWLRQ�
DUFKLWHFWXUH�PLUURUHG�WKH�RUJDQL]DWLRQDO�VWUXFWXUH�RI�WKH�VFKRRO���+RZHYHU��VHYHUDO�FKDQJHV�ZHUH�PDGH�LQ�
UHVSRQVH�WR�\HDU�RQH�IHHGEDFN�DQG�WR�LQFRUSRUDWH�WKH�DGGLWLRQDO�IXQFWLRQDOLW\��7KH�ODWWHU�ZHUH�SULPDULO\�PLQRU�
LPSURYHPHQWV�WR�IXQFWLRQDOLW\�VXFK�DV�D�QRWLILFDWLRQ�IHDWXUH�WR�LQGLFDWH�ZKHQ�FRQWHQW�KDG�EHHQ�FKDQJHG�DQG�WKH�
DELOLW\�IRU�VWXGHQWV�WR�YLHZ�DOO�FRXUVHV�RQ�D�GHJUHH�SURJUDPPH�UDWKHU�WKDQ�MXVW�WKRVH�RQ�ZKLFK�WKH\�KDG�EHHQ�
UHJLVWHUHG���
�

)LJXUH�����7KH�+RPH�VFUHHQ�RI�WKH�+XE�IHDWXULQJ�WKH�FRPPXQLFDWLRQ�IHHG�
�
�

�
�
$�VLJQLILFDQW�VWHS�ZDV�WR�HQJDJH�WKH�VHUYLFHV�RI�DQ�H[WHUQDO�GHVLJQ�ILUP�ZKR�ZHUH�JLYHQ�WKH�IUHHGRP�WR�FUHDWH�D�
µORRN�DQG�IHHO¶�IRU�WKH�+XE�WKDW�UHIOHFWHG�WKH�EUDQG�DQG�YDOXHV�RI�WKH�LQVWLWXWLRQ���,W�ZDV�DOVR�DW�WKLV�VWDJH�WKDW�WKH�
FRQFHSW�RI�DQ�LQWHJUDWLYH�SODWIRUP��WKH�µ7KLQ�/06¶�HPHUJHG��
�
7KH�LQWHJUDWLYH�SODWIRUP�
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The use of the incumbent LMS required course information and content to be copied manually from other 
information systems at the institution and in year one this approach was adopted for the Hub.  As part of their 
feedback on the project, administrative staff asked if it was possible to reduce the volume of such work through 
integration with other information systems.  Working closely with the central IT services department, the e-
learning team explored this possibility and the idea of the Thin LMS emerged. A core design principle was 
adopted in which the Hub would comprise middleware that incorporated feeds from other systems through the 
use of RSS/XML based information feeds and APIs.  In year two, information was integrated into the Hub from 
the following systems: 
�

7DEOH����/LVW�RI�LQWHJUDWHG�VHUYLFHV�LQ�\HDU�WZR�

6\VWHP� ,QIRUPDWLRQ�REWDLQHG� &RQQHFWLRQ��

6WXGHQW�UHFRUG�V\VWHP� &RXUVH�LQIRUPDWLRQ��7LWOH��GHVFULSWLRQ��WLPHWDEOH�DQG�V\OODEXV���
6WXGHQW�LQIRUPDWLRQ��3KRWRJUDSK��H�PDLO�DGGUHVV�� &69�;0/�

6RFLDO�PHGLD�
�)DFHERRN�7ZLWWHU��

&RPPXQLFDWLRQV�PDGH�WKURXJK�WKH�+XE�DSSHDU�LQ�VRFLDO�PHGLD�
SODWIRUPV�DQG�YLVD�YHUVD��

:RUG3UHVV��
SOXJ�LQ�

(�PDLO�VHUYHU� &RPPXQLFDWLRQV�FDQ�EH�VHQW�WR�WKH�+XE�E\�H�PDLO���
1RWLILFDWLRQV�FDQ�EH�VHQW�WR�H�PDLO�IURP�WKH�+XE�� $-$;�

&ORXG�EDVHG�ILOH�VHUYHU�
�'URSER[��

)LOHV�DUH�SODFHG�ZLWKLQ�WKH�FORXG�EDVHG�VHUYHU���$Q�LQWHUIDFH�WR�
WKLV�VHUYHU�DSSHDUV�ZLWKLQ�WKH�+XE�� $3,�

/LEUDU\�LQIRUPDWLRQ�
V\VWHP�

7KH�OLEUDU\�V\VWHP�VXSSOLHV�DQ�HOHFWURQLF�YHUVLRQ�RI�D�FRXUVH�
UHDGLQJ�OLVW�ZLWK�K\SHUOLQNV�WR�WKH�UHVRXUFHV�OLVWHG��� 566�;0/�

/HFWXUH�FDSWXUH�V\VWHP�
�3DQRSWR��

7KH�OHFWXUH�FDSWXUH�V\VWHP�UHFRUGV�DOO�FODVVHV���$�IHHG�IURP�WKLV�
V\VWHP�WKHQ�SUHVHQWV�WKH�UHFRUGLQJV�WR�VWXGHQWV�YLD�WKH�+XE�� 566�;0/�

�
,Q�WKLV�PDQQHU�DOPRVW�DOO�FRQWHQW�ZLWKLQ�WKH�+XE�WRRN�WKH�IRUP�RI�GDWD�IHHGV�IURP�H[LVWLQJ�V\VWHPV�DQG�WKH�
GHJUHH�RI�PDQXDO�ZRUN�UHGXFHG�VXEVWDQWLDOO\��7KDW�ZKLFK�UHPDLQHG�FRQVLVWHG�SULPDULO\�RI�XSORDGLQJ�GLJLWDO�
PDWHULDOV�VXFK�DV�LQWHUDFWLYH�FRXUVHZDUH�DQG�FRPSXWHU�EDVHG�DVVHVVPHQWV��
�
&KRLFH�RI�WHFKQRORJ\�
,Q�\HDU�RQH�WKH�+XE�V\VWHP�ZDV�QRQ�FULWLFDO�LQ�WKDW�DOO�FRXUVH�DUHDV�ZHUH�GXSOLFDWHG�ZLWKLQ�WKH�LQFXPEHQW�/06�
DQG�VWXGHQWV�ZHUH�LQIRUPHG�WKDW�WKH�SURMHFW�ZDV�DW�D�SLORW�VWDJH���,Q�\HDU�WZR�QHLWKHU�RI�WKHVH�IDFWRUV�ZHUH�
SUHVHQW�DQG�WKXV�FORVHU�DWWHQWLRQ�ZDV�SDLG�WR�WKH�UREXVWQHVV�RI�WKH�V\VWHP�DQG�WKH�IROORZLQJ�PHDVXUHV�ZHUH�WDNHQ�
WR�DGGUHVV�WKLV��5HVSRQVLELOLW\�IRU�WKH�GHYHORSPHQW�RI�WKH�V\VWHP�PRYHG�IURP�WKH�VLQJOH�LQ�KRXVH�WHFKQLFDO�
GHYHORSHU�WR�DQ�H[WHUQDO�VRIWZDUH�ILUP�WKXV�UHPRYLQJ�D�SRWHQWLDO�VLQJOH�SRLQW�RI�IDLOXUH��&RQYHUVHO\��WKH�KRVWLQJ�
RI�WKH�V\VWHP�ZDV�PRYHG�RQWR�LQWHUQDO�ZHE�VHUYHUV�VR�WKDW�PDWWHUV�RI�GDWD�SURWHFWLRQ�DQG�VHFXULW\�FRXOG�EH�
DGGUHVVHG���,Q�RUGHU�WR�HQVXUH�WKDW�WKH�V\VWHP�ZRXOG�EH�VXIILFLHQWO\�VFDODEOH�DQG�UHOLDEOH��YHUVLRQ�RQH�RI�WKH�+XE�
ZDV�GLVFDUGHG�DQG�WKH�V\VWHP�ZDV�UHEXLOW��
�
$V�SHU�YHUVLRQ�RQH��D�EORJJLQJ�SODWIRUP�ZDV�FKRVHQ�DV�EHLQJ�WKH�PRVW�DSSURSULDWH�WRRO�WR�IDFLOLWDWH�
FRPPXQLFDWLRQ��7KH�ILUP�SURYLGLQJ�WKH�WRRO�XVHG�LQ�YHUVLRQ�RQH��µ3RVWHURXV¶��KDG�EHHQ�SXUFKDVHG�DQG�FORVHG�
GXULQJ�WKH�SUHYLRXV����PRQWKV�DQG�ZDV�QR�ORQJHU�DQ�RSWLRQ��$Q�DOWHUQDWLYH�V\VWHP�µ:RUGSUHVV¶�ZDV�FKRVHQ�DV�LW�
PHW�WKH�FULWHULD�UHTXLUHG��RIIHUHG�WKH�VLPSOHVW�LQWHJUDWLRQ�ZLWK�FROOHJH�V\VWHPV�DQG�ZDV�VWUXFWXUHG�YLD�D�µSOXJ�LQ¶�
V\VWHP���7KLV�ODWWHU�FKDUDFWHULVWLF�HQDEOHG�WKH�+XE�VSHFLILF�FRGH�WR�VLW�LQ�D�VHSDUDWH�µSOXJ�LQ¶�ZKLFK�ZRXOG�QRW�
QHHG�WR�EH�FKDQJHG�VKRXOG�WKH�FRUH�FRGH�GR�VR��
�
$V�GLVFXVVHG�DERYH��WKH�+XE�FRQQHFWV�WR�D�QXPEHU�RI�LQVWLWXWLRQDO�LQIRUPDWLRQ�V\VWHPV�YLD�;0/�566�IHHGV�RU�
$3,V��7KH�IRUPHU�IHHGV�DUH�HQFU\SWHG�DQG�SODFHG�RQ�WKH�ZHE�VHUYHU�KRVWLQJ�WKH�+XE��$�:RUGSUHVV�SOXJ�LQ��WKH�
µ+XE�)HHG�0DQDJHU¶��WKHQ�UHWULHYHV�WKH�LQIRUPDWLRQ�DQG�RXWSXWV�WR�WKH�+XE�LQ�WKH�DSSURSULDWH�SODFH��7KH�
VHDPOHVV�OHDUQLQJ�DSSURDFK�ZDV�LPSOHPHQWHG�XVLQJ�µUHVSRQVLYH�GHVLJQ¶�LQ�ZKLFK�D�ZHESDJH�ILUVW�GHWHFWV�WKH�
VFUHHQ�RQ�ZKLFK�LW�ZLOO�EH�UHQGHUHG�DQG�WKHQ�DGDSWV�LWVHOI�WR�DQ�DSSURSULDWH�IRUPDW��$VVLJQPHQWV�ZHUH�
LPSOHPHQWHG�XVLQJ�'URSER[�YLD�DQ�$3,�FDOOHG�µ-RWIRUP¶���4XL]]HV�ZHUH�LPSOHPHQWHG�YLD�DQ�RQOLQH�WRRO�FDOOHG�
µ3UR3URIV¶��+RZHYHU��WKH�XVH�RI�WKHVH�WHFKQRORJLHV�ZHUH�FRQVLGHUHG�WR�KLJK�ULVN�DQG�ZHUH�WKHUHIRUH�SLORWHG�RQ�
MXVW�RQH�SURJUDPPH�LQ�\HDU�WZR��)RU�WKH�UHPDLQLQJ�QLQH�SURJUDPPHV��WKH�TXL]�DQG�DVVLJQPHQW�IXQFWLRQV�ZHUH�
SHUIRUPHG�LQ�WKH�LQFXPEHQW�/06��
�
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<HDU�WZR���5HVXOWV�
�
,Q�2FWREHU�����������VWXGHQWV�DQG����WHDFKLQJ�DQG�DGPLQLVWUDWLRQ�VWDII�VWDUWHG�WR�XVH�YHUVLRQ�WZR�RI�WKH�+XE��$V�
RQ�-XQH������WKLV�YHUVLRQ�RI�WKH�+XE�KDV�UHFHLYHG���������LQGLYLGXDO�YLVLWV�DQG�����PLOOLRQ�SDJH�YLHZV�PHDQLQJ�
WKDW��RQ�DYHUDJH��VWDII�DQG�VWXGHQWV�ORJJHG�RQ�WR�WKH�+XE������WLPHV�SHU�GD\�RYHU�WKH�LQLWLDO�QLQH�PRQWKV��:KLOH��
D�IXOO�HYDOXDWLRQ�RI�WKH�+XE�LV�VWLOO�LQ�SURJUHVV��DQ�LQLWLDO�VXUYH\�RI�VWXGHQWV�ZDV�FRQGXFWHG�LQ�LQ�-DQXDU\������
�Q �����UHVSRQVH�UDWH����������$V�LQ�WKH�HYDOXDWLRQ�LQ�\HDU�RQH��WKLV�VXUYH\�ILUVW�DVNHG�VWXGHQWV�WR�UDWH�D�QXPEHU�
RI�FKDUDFWHULVWLFV�RI�WKH�V\VWHP���7KH�UHVSRQVHV�DUH�VXPPDULVHG�LQ�WDEOH���EHORZ���
�

7DEOH����6XPPDU\�RI�UHVSRQVHV�WR�VXUYH\�FRQGXFWHG�LQ�-DQXDU\������
 The Hub v2 

Overall 4.25 
Look and feel 4.22 

Navigation 3.78 
Usefulness 4.43 
Ease of use 3.99 

�
7KH�VXUYH\�DOVR�DWWHPSWHG�WR�JDWKHU�GDWD�UHODWLQJ�WR�WKH�DLPV�RI�WKH�VHDPOHVV�OHDUQLQJ�HQYLURQPHQW���6WXGHQWV�
ZHUH�DVNHG�ZKHWKHU�WKHLU�XVH�WKH�+XE�KDG�PDGH�WKHP�IHHO�PRUH�FRQQHFWHG�WR�WKHLU�SURJUDPPH�ZKHQ�DZD\�IURP�
WKH�VFKRRO�DV�FRPSDUHG�WR�SUHYLRXV�GHJUHH�H[SHULHQFHV���7KH�UHVSRQVHV�WR�WKLV�TXHVWLRQ�DUH�VXPPDULVHG�LQ�WDEOH�
IRXU��
�

7DEOH����6HQVH�RI�FRQQHFWHGQHVV�
 Number of responses 
I feel much more connected 39.86% 
I feel more connected 46.62% 
There is no difference 11.49% 
I feel less connected 1.35% 
I feel much less connected 0.68% 

�
4XDOLWDWLYH�GDWD�ZDV�DOVR�JDWKHUHG�E\�SRVLQJ�WKH�RSHQ�TXHVWLRQ��³:KDW�KDV�EHHQ�\RXU�RYHUDOO�H[SHULHQFH�RI�
XVLQJ�7KH�+XE�IRU�\RXU�VWXGLHV"´��7KH�SRVLWLYH�UHVSRQVHV�WR�WKH�VXUYH\�WHQGHG�WR�IRFXV�RQ�XVDELOLW\���)RU�
H[DPSOH��
�

³,�UHDOO\�OLNH�WKH�KXE��,W
V�YHU\�FRQYHQLHQW�WR�DFFHVV�DOO�WKH�IRUPDWLRQ�DERXW�WKH�FRXUVHV�DW�DQ\�WLPH��,W
V�
YHU\�ZHOO�VWUXFWXUHG�PDNLQJ�LW�HDV\�WR�ORRN�IRU�WKLQJV�´�6WXGHQW����
�
³,�KDYH�IRXQG�LW�UHODWLYHO\�HDV\�WR�ILQG�GRFXPHQWV�DQG�QDYLJDWH�ZKLFK�LV�WKH�NH\�FULWHULD�,�MXGJH�LW�RQ�´�
�6WXGHQW����

�
³:KDW�,�ORYH�DERXW�WKH�+XE�LV�WKDW�LW�LV�YHU\�VWUXFWXUHG��\RX�FDQ�ILQG�DOO�WKH�LQIRUPDWLRQ�LQ�WKH�UHOHYDQW�
SODFHV�DQG�LW�LV�YHU\�KHOSIXO�WR�VDYH�WLPH�´��6WXGHQW����

�
1HJDWLYH�UHVSRQVHV�DOVR�WHQGHG�WR�IRFXV�RQ�WKH�XVDELOLW\�RI�WKH�+XE�IURP�ZKLFK�WKH�FRQFOXVLRQ�FDQ�EH�UHDFKHG�
WKDW�WKLV�LV�DQ�LVVXH�RI�SULPDU\�FRQFHUQ�WR�WKH�VWXGHQWV��
�

³,�ORYH�WKH�+XE�EXW�WKH�QDYLJDWLRQ�LV�QRW�HDV\�IURP�P\�0DF�ODSWRS��WKH�ZHEVLWH�GRHV�QRW�DSSHDU�
FOHDUO\´��6WXGHQW����

�
³�7KH�+XE��1HHG�V��WR�EH�PRUH�XVHU�IULHQGO\´��6WXGHQW����

�
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$Q�DQDO\VLV�RI�V\VWHP�XVDJH�VXJJHVWV�WKH�XVH�RI�WKH�+XE�OHG�WR�DQ�LQFUHDVHG�OHYHO�RI�VWXGHQW�DFWLYLW\�ZLWK�WKH�
RQOLQH�OHDUQLQJ�HQYLURQPHQW��7KH�XVH�RI�WKH�+XE�LQ�\HDU�WZR�ZDV�FRPSDUHG�WR�WKH�XVH�RI�WKH�LQFXPEHQW�/06�LQ�
WKH�SUHYLRXV�DFDGHPLF�\HDU��8VLQJ�D�VDPSOH�RI�WKUHH�GHJUHH�SURJUDPPHV�UHYHDOHG�the number of visits by 
students to be 61% higher when only the Hub was used compared to when only the incumbent LMS was used.  
This is shown in table 5.�
�

7DEOH����1XPEHU�RI�YLVLWV�WR����FRXUVHV�RQ�Incumbent LMS�DQG�WKH�+XE�
6\VWHP� 1XPEHU�RI�YLVLWV�
7KH�+XE�2FW��������-XQH���� �������
,QFXPEHQW�/06�2FW��������-XQH������ �������

�
6WXGHQWV¶�XVH�RI�HOHFWURQLF�UHVRXUFHV��VXFK�DV�H%RRNV�DQG�MRXUQDO�DUWLFOHV��DOVR�LQFUHDVHG�DV�D�UHVXOW�RI�WKH�
LQWHJUDWLRQ�EHWZHHQ�WKH�+XE�DQG�WKH�OLEUDU\¶V�RQOLQH�V\VWHP����7KH�OLEUDU\�UHSRUWHG�D������LQFUHDVH�LQ�WKH�
QXPEHU�RI�YLVLWV�WR�VXFK�UHVRXUFHV��
�
7KH�OHYHO�RI�DFWLYLW\�DPRQJ�WHDFKLQJ�VWDII�DOVR�LQFUHDVHG���)RU�H[DPSOH��WDEOH���VKRZV�D�FRPSDULVRQ�RI�WKH�
QXPEHU�RI�WHDFKLQJ�PDWHULDOV�SODFHG�LQWR�HDFK�HQYLURQPHQW��DJDLQ�XVLQJ�D�VDPSOH�RI���GHJUHH�SURJUDPPHV��
�

7DEOH����1XPEHU�RI�FRXUVH�PDWHULDOV�SODFHG�LQ�WKH�OHDUQLQJ�HQYLURQPHQW���
6\VWHP� 06F��� 06F��� 06F��� 7RWDO�

7KH�+XE�2FW��������-XQH���� ��� ��� ���� ����
,QFXPEHQW�/06�2FW��������-XQH������ ��� ��� ��� ����

 
The number of learning materials placed within the learning environment increased by 36%. In addition to 
uploading more course materials, teaching staff were also more likely to do this themselves rather than 
requesting that administration staff do this for them. 2Q�FRXUVHV�WKDW�XVHG�WKH�LQFXPEHQW�/06������RI�WHDFKLQJ�
VWDII�FKRVH�WR�XSORDG�PDWHULDOV�DQG�FRPPXQLFDWLRQV�GLUHFWO\�LQWR�WKH�/06����+RZHYHU��WKLV�SHUFHQWDJH�LQFUHDVHG�
WR�����RQ�FRXUVHV�VXSSRUWHG�E\�WKH�+XE���6WDII�RQ����RI�WKH�����FRXUVHV�FRPSULVLQJ�WKH����GHJUHH�SURJUDPPHV�
FKRRVH�WR�ORDG�PDWHULDOV�DQG�FRPPXQLFDWLRQV�GLUHFWO\�LQWR�WKH�V\VWHP��
�

<HDU�WZR���6XPPDU\��
�
7KH�HYDOXDWLRQ�RI�YHUVLRQ�WZR�LV�RQ�JRLQJ�KRZHYHU�WKH�LQLWLDO�VXUYH\�RI�VWXGHQWV�WRJHWKHU�ZLWK�DQ�DQDO\VLV�RI�
V\VWHP�XVDJH�VXJJHVWV�WKDW�WKH�EHQHILWV�REVHUYHG�LQ�\HDU�RQH�ZHUH�SUHVHQW�IRU�WKH�DGGLWLRQDO�QLQH�SURJUDPPHV�
WKDW�XVHG�WKH�+XE�LQ�\HDU�WZR���
�
,Q�DGGLWLRQ��QRWLFHDEOH�LQFUHDVHV�ZHUH�REVHUYHG�LQ�WKH�YROXPH�RI�VWXGHQW�DQG�VWDII�HQJDJHPHQW�ZLWK�WKH�RQOLQH�
OHDUQLQJ�HQYLURQPHQW�ZKHQ�WKH�+XE�ZDV�XVHG��7KLV�LQFUHDVH�LQ�HQJDJHPHQW�ZDV�DFFRPSDQLHG�E\�D�VXEVWDQWLDO�
UHGXFWLRQ�LQ�WLPH�VSHQW�RQ�FRXUVH�DGPLQLVWUDWLRQ�GXH�WR�LPSURYHG�V\VWHPV�LQWHJUDWLRQ���7KH�LQLWLDO�VXUYH\�DOVR�
VXJJHVWV�VRPH�VXFFHVV�LQ�DFKLHYLQJ�D�VHDPOHVV�OHDUQLQJ�HQYLURQPHQW�LQ�WKDW�VWXGHQWV�UHSRUWHG�D�VWURQJHU�VHQVH�RI�
FRQQHFWHGQHVV�WR�WKH�LQVWLWXWLRQ�DV�D�UHVXOW�RI�XVLQJ�WKH�+XE��

<HDU�����7KH�+XE�YHUVLRQ���
�
$V�RI�-XQH�������WKH�DGPLQLVWUDWLRQ�WHDPV�IRU�DOO�GHJUHH�SURJUDPPHV�DW�WKH�6FKRRO�KDYH�GHFLGHG�WR�DGRSW�WKH�
+XE�IRUP�2FWREHU��������7KH�DVVLJQPHQW�VXEPLVVLRQ�DQG�TXL]�WRROV�SLORWHG�GXULQJ�WKH�LPSOHPHQWDWLRQ�RI�
YHUVLRQ�WZR�SURYHG�VXIILFLHQWO\�UREXVW�DQG�WKHVH�IXQFWLRQV�ZLOO�EH�FRQGXFWHG�YLD�WKH�+XE�DQG�QRW�WKH�LQFXPEHQW�
/06��DOEHLW�XVLQJ�GLIIHUHQW�WHFKQRORJ\�WRROV��*LYHQ�WKLV��WKH�+XE�ZLOO�KDYH�UHSODFHG�WKH�LQFXPEHQW�PRQROLWKLF�
/06�IURP�2FWREHU�������)XUWKHU�GHYHORSPHQWV�DUH�DOVR�SODQQHG�LQFOXGHG�WKH�DGGLWLRQ�RI�OHDUQLQJ�DQDO\WLFV�WR�
SURYLGH�VWXGHQWV�DQG�WHDFKLQJ�VWDII�ZLWK�JUHDWHU�YLVLELOLW\�RQ�XVDJH�DQG�FRPSDUDWLYH�SHUIRUPDQFH��
�



�
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'LVFXVVLRQ�
�
7KLV�FDVH�VWXG\�GHWDLOHG�WKH�GHYHORSPHQW�RI�D�µ7KLQ�/06¶�DQG�H[SODLQHG�KRZ�WKLV�V\VWHP�UHSODFHG�DQ�
LQFXPEHQW�µPRQROLWKLF�/06¶�RYHU�D�WZR�\HDU�SHULRG��7KH�KRVW�LQVWLWXWLRQ�LQ�WKLV�FDVH�VWXG\�H[SHULHQFHG�D�
QXPEHU�RI�DGYDQWDJHV�DQG�GLVDGYDQWDJHV�LQ�DGRSWLQJ�WKLV�DSSURDFK�DQG�WKHVH�DUH�QRZ�GLVFXVVHG����
�
$�JUHDWHU�GHJUHH�RI�FRQWURO�RI�WKH�XVHU�LQWHUIDFH���7KH�LQFXPEHQW�/06�DSSHDUHG�GHVLJQHG�WR�EH�XVDEOH�DFURVV�
QXPHURXV�LQVWLWXWLRQV�KRZHYHU�WKLV�µRQH�VL]H�ILWV�DOO¶�FDQ�PHDQ�WKDW�WKH�RQH�VL]H�GRHV�QRW�ILW�DW�DOO���,Q�WKLV�FDVH�
VWXG\�WKH�DELOLW\�WR�VWUXFWXUH�D�OHDUQLQJ�PDQDJHPHQW�V\VWHP�VR�WKDW�LW�FRUUHVSRQGV�WR�WKH�RUJDQL]DWLRQDO�VWUXFWXUH�
RI�WKH�LQVWLWXWLRQ��DQG�WKH�DELOLW\�WR�FUHDWH�D�µORRN�DQG�IHHO¶�WKDW�ZDV�FRQVLVWHQW�ZLWK�WKH�XQLYHUVLW\�EUDQG�DQG�
LPDJHU\��UHVXOWHG�LQ�DQ�LPSURYHG�XVHU�H[SHULHQFH�ZKLFK�ZDV�YDOXHG�E\�VWDII�DQG�VWXGHQWV��
�
$�FORVHU�LQWHJUDWLRQ�ZLWK�LQVWLWXWLRQDO�LQIRUPDWLRQ�V\VWHPV���7KH�JUHDWHU�GHJUHH�RI�FRQWURO�LQKHUHQW�LQ�WKH�7KLQ�
/06�DSSURDFK�DOORZHG�D�FORVHU�LQWHJUDWLRQ�RI�WKH�OHDUQLQJ�PDQDJHPHQW�V\VWHP�ZLWK�RWKHU�LQIRUPDWLRQ�V\VWHPV���
7KLV�OHG�WR�LQFUHDVHG�DFFXUDF\�DQG�YROXPH�RI�GDWD�DQG�FRPPXQLFDWLRQV�ZLWKLQ�WKH�/06�ZKLOH�VLJQLILFDQWO\�
UHGXFLQJ�WKH�ZRUN�UHTXLUHG�WR�DGPLQLVWHU�WKH�V\VWHP��
�
7KH�DGRSWLRQ�RI�µEHVW�LQ�FODVV¶�WRROV��7KH�7KLQ�/06�DSSURDFK�HQDEOHG�WKH�LQVWLWXWLRQ�WR�FKRRVH�WKH�EHVW�WRROV�
DYDLODEOH�DQG�QRW�MXVW�WKRVH�WKDW�ZHUH�SDFNDJHG�ZLWKLQ�WKH�/06���$V�%XVK�DQG�0RWW��������VXJJHVW��WKLV�LV�QRW�
SRVVLEOH�ZLWK�WKH�WUDGLWLRQDO�PRQROLWKLF�/06�
�

�³���(YHQ�LI�\RX�XVH�DQ�RSHQ�VRXUFH�&06�OLNH�0RRGOH��\RX�DUH��ZLWKRXW�VLJQLILFDQW�FXVWRPL]DWLRQ��
ERXQG�WR�XVH�0RRGOH¶V�FRQWHQW�SXEOLVKLQJ�WRRO��0RRGOH¶V�TXL]�WRRO��0RRGOH¶V�JUDGHERRN���������
�%XVK�DQG�0RWW��������

�
7KDW�WKH�H�OHDUQLQJ�WHDP�ZHUH�DEOH�WR�DGRSW�WRROV��VXFK�DV�'URS%R[�DQG�)DFHERRN��WKDW�ZHUH�DOUHDG\�ZLGHO\�
XVHG�E\�VWDII�DQG�VWXGHQWV�LV�OLNHO\�WR�EH�RQH�FDXVH�RI�WKH�QRWLFHDEOH�LQFUHDVHV�LQ�HQJDJHPHQW�REVHUYHG��
�
$Q�LQFUHDVH�LQ�LQQRYDWLRQ��,Q�WKLV�FDVH�VWXG\�WKH�7KLQ�/06�IDFLOLWDWHG�D�JUHDWHU�GHJUHH�RI�LQQRYDWLRQ���,W�FRXOG�
EH�H[SHFWHG�WKDW�FRPPHUFLDO�/06�YHQGRUV�ZRXOG�EH�DEOH�WR�LQQRYDWH�WR�D�JUHDWHU�GHJUHH�WKDW�D�VLQJOH�LQVWLWXWLRQ�
ZRXOG�EH�DEOH�GXH�WR�KDYLQJ�ODUJHU�UHVRXUFHV�DW�WKHLU�GLVSRVDO��+RZHYHU�YHQGRUV�KDYH�QRW�EHHQ�SDUWLFXODUO\�
LQQRYDWLYH���7KLV�PD\�EH�GXH�WR�WKH�IXQGDPHQWDO�GHVLJQ�DSSURDFK�RI�WKH�FRPPRQ�PRQROLWKLF�/06�V\VWHPV�
ZKLFK�%ULWDLQ�DQG�/LEHU��������VXJJHVW�IRFXVHV�RQO\�RQ��
�

³HVWDEOLVKLQJ�D�YLDEOH�IXQFWLRQLQJ�V\VWHP�UDWKHU�WKDQ�VXSSRUWLQJ�LQQRYDWLRQ´��%ULWDLQ�DQG�/LEHU�
������

�
,Q�WKLV�FDVH�VWXG\�DQ�LQFUHDVH�LQ�FRQWURO�RYHU�WKH�OHDUQLQJ�V\VWHP�HQDEOHG�VLJQLILFDQW�LQQRYDWLYH�VWHSV��)RU�
H[DPSOH�WKH�LQWHJUDWLRQ�RI�µEHVW�LQ�FODVV¶�WRROV�DQG�LQIRUPDWLRQ�IURP�RWKHU�V\VWHPV���,Q�DGGLWLRQ��WKH�ZRUNLQJ�
JURXS�IRUPHG�WR�RYHUVHH�WKH�SURMHFW�IHOW�D�GHJUHH�RI�HPSRZHUPHQW�QRW�H[SHULHQFHG�LQ�UHODWLRQ�WR�WKH�LQFXPEHQW�
PRQROLWKLF�/06�LQ�WKDW�WKHLU�XSGDWH�UHTXHVWV��DQG�WKHUHIRUH�LQQRYDWLRQV��FRXOG�EH�PRUH�UHDGLO\�HQDFWHG��
�
$�ORVV�RI�DGYDQFHG�OHDUQLQJ�IHDWXUHV��)URP�D�SHGDJRJLFDO�SHUVSHFWLYH��WKH�PRUH�DGYDQFHG�OHDUQLQJ�IHDWXUHV��
VXFK�DV�WKH�LQWHJUDWLRQ�RI�OHDUQLQJ�SDWKZD\V�ZLWK�DQDO\WLFV�DQG�VXEVHTXHQW�DVVHVVPHQWV��FRXOG�EH�FRQVLGHUHG�
DPRQJ�WKH�PRVW�DWWUDFWLYH�IHDWXUHV�RI�WKH�PRQROLWKLF�/06�DQG�WKHVH�IHDWXUHV�DUH�QRW�UHDGLO\�UHSOLFDWHG�ZLWKLQ�D�
7KLQ�/06��4XL]]HV�WRR�DUH�PRUH�SUREOHPDWLF�IRU�WHDFKLQJ�VWDII�LQ�WKH�7KLQ�/06�LQWURGXFHG�KHUH�DV�VWDII�QRZ�
QHHG�WR�IRUZDUG�TXL]]HV�WR�WKH�H�OHDUQLQJ�WHDP�WR�EH�XSORDGHG�LQWR�WKH�V\VWHP�UDWKHU�WKDQ�GRLQJ�WKLV�GLUHFWO\���
6XFK�LVVXHV�FRXOG�EH�FRQVLGHUHG�WR�GLVHPSRZHU�WHDFKLQJ�VWDII�RU�UDWKHU�WR�GLVHPSRZHU�WKH�PLQRULW\�ZKR�XVHG�
VXFK�WRROV�ZKLOH�HPSRZHULQJ�WKH�PDMRULW\�ZKR�GLG�QRW��
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&KDQJLQJ�UROHV�ZLWKLQ�FHQWUDO�,7�VHUYLFHV�GHSDUWPHQW��,Q�WKLV�SURMHFW��WKH�ZRUN�UHTXLUHG�WR�FRQGXFW�V\VWHPV�
LQWHJUDWLRQ�ZDV�GLIIHUHQW��DQG�RIWHQ�PRUH�FRPSOH[��WKDW�WKH�ZRUN�UHTXLUHG�WR�DGPLQLVWHU�D�PRQROLWKLF�/06��
6HFXULQJ�WKH�WLPH�RI�VWDII�ZLWK�WKH�UHOHYDQW�VNLOOV�ZDV�D�LQLWLDO�FKDOOHQJH�GXULQJ�WKH�GHYHORSPHQW�VWDJH��

6FDODELOLW\��7KH�KRVW�LQVWLWXWLRQ�LQ�WKLV�FDVH�VWXG\�LV�D�%XVLQHVV�6FKRRO�IRUPLQJ�SDUW�RI�D�ODUJHU�UHVHDUFK�EDVHG�
XQLYHUVLW\���$�NH\�DGYDQWDJH�RI�WKH�7KLQ�/06�DSSURDFK�ZDV�WKH�DELOLW\�WR�VWUXFWXUH�WKH�V\VWHP�WR�PLUURU�WKH�
VWUXFWXUH�RI�WKLV�6FKRRO��7KLV�DGYDQWDJH�PD\�EH�ORVW�VKRXOG�WKH�V\VWHP�EH�DGRSWHG�DFURVV�WKH�XQLYHUVLW\�DV�WKH�
RUJDQLVDWLRQDO�VWUXFWXUH�RI�GHSDUWPHQWV�YDULHV��$QRWKHU�SRWHQWLDO�EDUULHU�WR�WKH�VFDODELOLW\�RI�WKH�DSSURDFK�LV�WKDW�
WKH�VXFFHVV�RI�WKH�SURMHFW�ZDV�OLNHO\�GXH�LQ�SDUW�WR�WKH�FORVH�UHODWLRQVKLSV�SUHVHQW�EHWZHHQ�WKH�H�OHDUQLQJ�WHDP�
DQG�WKH�WHDFKLQJ�VWDII���7KH�WUXVW�IRUPHG�DV�D�UHVXOW�RI�WKHVH�UHODWLRQVKLSV�DVVLVWHG�LQ�WKH�DGRSWLRQ�RI�WKH�V\VWHP��
7KLV�W\SH�RI�SURMHFW�PD\�EH�PRUH�SUREOHPDWLF�ZKHQ�FRQGXFWHG�DFURVV�D�ODUJHU�RUJDQL]DWLRQ�LQ�ZKLFK�
UHODWLRQVKLSV�DUH�PRUH�IUDJPHQWHG���

&RVW��7KH�UHODWLYH�FRVWV�RI�WKH�7KLQ�/06�DGRSWHG�LQ�WKLV�VWXG\�FRPSDUHG�WR�WKH�LQFXPEHQW�/06�DUH�\HW�WR�EH�
HYDOXDWHG�EXW�DUH�FRQVLGHUHG�WR�EH�HLWKHU�FRVW�QHXWUDO�RU�ORZHU���2QH�LQGLFDWRU�WR�VXSSRUW�WKLV�LV�WKDW�WKH�LQLWLDO�
GHYHORSPHQW�FRVWV�RI�WKH�7KLQ�/06�RYHU�WKH�WZR�\HDUV�ZHUH�OHVV�WKDQ�WKH�DQQXDO�OLFHQFH�SDLG�WR�WKH�YHQGRU�IRU�
WKH�LQFXPEHQW�/06��

6XPPDU\�

7KLV�FDVH�VWXG\�KDV�GHVFULEHG�KRZ�D�PLGGOHZDUH�VRIWZDUH�VROXWLRQ�JUDGXDOO\�UHSODFHG�WKH�XVH�RI�D�PRUH�
WUDGLWLRQDO�µPRQROLWKLF�/06¶�DW�D�8.�EDVHG�LQVWLWXWLRQ���7KLV�DSSURDFK�ZDV�WHUPHG�WKH�7KLQ�/06�DQG�WKH�
DGYDQWDJHV�DQG�GLVDGYDQWDJHV�ZHUH�GLVFXVVHG���,W�LV�SURSRVHG�WKDW�WKH�7KLQ�/06�DSSURDFK�RIIHUV�D�YLDEOH�
DOWHUQDWLYH�WR�WKH�PRQROLWKLF�/06�LQ�FHUWDLQ�LQVWLWXWLRQDO�FRQWH[WV���

5HIHUHQFHV�

%XVK��0��	�0RWW��-����������7KH�WUDQVIRUPDWLRQ�RI�OHDUQLQJ�ZLWK�WHFKQRORJ\�OHDUQHU�FHQWULFLW\��FRQWHQW�DQG�WRRO�
PDOOHDELOLW\��DQG�QHWZRUN�HIIHFWV��(GXFDWLRQDO�7HFKQRORJ\�������������

%ULWDLQ��6��DQG�/LEHU��2����������7KH�3HGDJRJLFDO�(YDOXDWLRQ�RI�9LUWXDO�/HDUQLQJ�(QYLURQPHQWV��-RLQW�
,QIRUPDWLRQ�6\VWHPV�&RPPLWWHH��-,6&��7HFKQRORJ\�$SSOLFDWLRQV�3URJUDPPH�&ROODERUDWLRQ�V���QG�
HGLWLRQ��

&KDQ��7���5RVFKHOOH��-���+VL��6���.LQVKXN��6KDUSOHV��0���%URZQ��7���3DWWRQ��&���&KHUQLDYVN\��-��3HD��5���1RUULV��
&���6RORZD\��6���%DODFKHII��1���6FDUGDPDOLD��0���'LOOHQERXUJ��3���/RRL��&�.���0LOUDG��0��	�+RSSH��8�� 
��������2QH�WR�2QH�WHFKQRORJ\�HQKDQFHG�OHDUQLQJ��$Q�RSSRUWXQLW\�IRU�JOREDO�UHVHDUFK�FROODERUDWLRQ�� 
5HVHDUFK�DQG�3UDFWLFH�LQ�7HFKQRORJ\�(QKDQFHG�/HDUQLQJ���������������
https://doi.org/10.1142/S1793206806000032

$XWKRUV¶�GHWDLOV��0DUF�:HOOV��(PDLO��P�ZHOOV#LPSHULDO�DF�XN�

Please cite as: Wells, M., Lefevre, D., Begklis, F. (2013). Innovation via a Thin LMS: A middleware alternative 
to the traditional learning management system. ,Q�+��&DUWHU��0��*RVSHU�DQG�-��+HGEHUJ��(GV����(OHFWULF�'UHDPV�� 
3URFHHGLQJV�DVFLOLWH������6\GQH\���Sp.898-907). https://doi.org/10.14742/apubs.2013.1337

&RS\ULJKW��F�������0DUF�:HOOV��'DYLG�/HIHYUH��)RWLV�%HJNOLV�
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