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$EVWUDFW��5HFHQW�VWXGLHV�UHSRUW�YDULRXV�SRVLWLYH�HIIHFWV�RQ�HOGHUO\�SHUVRQV�SOD\LQJ�
GLJLWDO�JDPHV��<HW��JDPHV�DUH�UDUHO\�GHVLJQHG�ZLWK�DQ�HOGHUO\�XVHU�JURXS�LQ�PLQG��,Q�
WKLV�SDSHU��WKLV�LVVXH�LV�DGGUHVVHG�E\�SURYLGLQJ�DQ�RYHUYLHZ�RI�FRPPRQ�DJH�UHODWHG�
FKDQJHV�IROORZHG�E\�D�VXPPDU\�RI�JDPH�GHVLJQ�FRQVLGHUDWLRQV�IRU�VHQLRU�DXGLHQFHV��
7KH� LPSDFW� RI�DJH� RQ� JDPH�GHVLJQ� LV�GLVFXVVHG� EDVHG� RQ� DQ� DQDO\VLV� RI� WKH�PRVW�
LPSRUWDQW�VWUXFWXUDO�HOHPHQWV�RI�JDPHV��7KH�DQDO\VLV�VKRZV�WKDW�DJH�UHODWHG�FKDQJHV�
LQ�XVHUV¶�FRJQLWLYH�DQG�SK\VLFDO�DELOLWLHV�DIIHFW�WKH�XVH�RI�JDPHV�RQ�PXOWLSOH�OHYHOV��
PDNLQJ� WKH� FRPSOH[LW\� RI� JDPHV� DQG� LQWHUUHODWLRQV� EHWZHHQ� GLIIHUHQW� JDPH�
PHFKDQLFV�D�FUXFLDO�IDFWRU�ZKHQ�GHVLJQLQJ�IRU�ROGHU�DGXOWV��

.H\ZRUGV��*DPH�GHVLJQ��ROGHU�DGXOWV��DFFHVVLELOLW\��GHVLJQ�UHFRPPHQGDWLRQV��

����,QWURGXFWLRQ�

(QJDJLQJ�ZLWK�GLJLWDO�JDPHV�KDV� D�SRVLWLYH�LPSDFW�RQ� WKH�HPRWLRQDO�DQG�SK\VLFDO�ZHOO�
EHLQJ� RI� HOGHUO\� LQ� QXUVLQJ� KRPHV� DV� UHFHQW� UHVHDUFK� VXJJHVWV� >��@�� +RZHYHU�� PDQ\�
FRPPHUFLDOO\� DYDLODEOH� JDPLQJ� SURGXFWV� DUH�QRW� VXLWDEOH� IRU� HOGHUO\� SHUVRQV� >�@�� $SDUW�
IURP� WKH� GHYHORSPHQW� RI� WKHUDSHXWLF� DSSOLFDWLRQV� DQG� VHULRXV� JDPHV�� D� VWUXFWXUHG�
DSSURDFK�WR�GLJLWDO�JDPH�GHVLJQ�IRU�DQ�HOGHUO\�DXGLHQFH�EDVHG�RQ�DJH�UHODWHG�FKDQJHV�DQG�
LPSDLUPHQWV� KDV� UDUHO\� EHHQ� WKH� VXEMHFW� RI� DFDGHPLF� ZRUN� >��@�� 8QGHUVWDQGLQJ� ERWK�
FKDQFHV�DQG�FKDOOHQJHV�RI�DQ�HOGHUO\� WDUJHW�DXGLHQFH� LV� YLWDO�� LI� VHQLRU�FLWL]HQV�DUH� WR�EH�
DGGUHVVHG�E\�DQG�HQJDJHG�LQ�YLGHR�JDPHV�>�@��&RUH�DVSHFWV�WKDW�PLJKW�IRVWHU�RU�KLQGHU�WKH�
HQJDJHPHQW� RI� VHQLRUV� LQ� WKH� XVH� RI� YLGHR�JDPHV� DV� OHLVXUH� DFWLYLW\�PXVW�EH� LGHQWLILHG��
7KLV� SDSHU� SURYLGHV� DQ� RYHUYLHZ� RI� DJH�UHODWHG� FKDQJHV� DQG� GLVHDVHV� DQG� GLVFXVVHV�
H[LVWLQJ�DSSURDFKHV�WRZDUGV�JDPH�GHVLJQ�IRU�VHQLRU�FLWL]HQV��ZKLFK�DUH�H[WHQGHG�EDVHG�RQ�
D�VWUXFWXUDO�DQDO\VLV�RI�GLJLWDO�JDPHV���

7KLV�LV�D�0$186&5,37�IRU�QRQ�FRPPHUFLDO�HGXFDWLRQDO�XVH�RQO\�
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����*DPH�'HVLJQ�IRU�2OGHU�$GXOWV�

7KLV�VHFWLRQ�VXPPDUL]HV�DJH�UHODWHG�QHHGV�DQG�FKDQJHV�WKDW�DUH�FDXVHG�E\�UHJXODU�DJLQJ�
SURFHVVHV� DQG� SURYLGHV� DQ� RYHUYLHZ� RI� JDPH� GHVLJQ� UHFRPPHQGDWLRQV� WR� IRVWHU� WKH�
FUHDWLRQ�RI�DFFHVVLEOH�JDPHV�IRU�ROGHU�DGXOWV�

������&RPPRQ�$JH�5HODWHG�&KDQJHV�DPRQJ�6HQLRU�&LWL]HQV�

)URP�D�ELRSV\FKRORJLFDO�SHUVSHFWLYH��DJLQJ�DIIHFWV� WKH�TXDOLW\�RI� OLIH�RQ�YDULRXV�OHYHOV��
%HVLGHV�VHQVRU\�GHFUHPHQWV�LQ�YLVLRQ�DQG�KHDULQJ�>�@��ROGHU�DGXOWV�RIWHQ�H[SHULHQFH��

x &RJQLWLYH� LPSDLUPHQWV�� ZKLFK� DIIHFW� SUREOHP� VROYLQJ� VNLOOV�� LQIRUPDWLRQ� SURFHVVLQJ�
>����@�DQG��UHVXOW�LQ�D�UHGXFHG�DWWHQWLRQ�VSDQ�ZKHQ�ZRUNLQJ�RQ�FRPSOH[�WDVNV�>����@��

x $�GHFOLQH�RI�PRWRU�VNLOOV��ZKLFK�LQFOXGHV�D�GHFUHDVH�LQ��ILQH�PRWRU�VNLOOV��FKDQJHV�LQ�
SRVWXUH�DQG�EDODQFH�>�@��DQG�QHJDWLYHO\�DIIHFW�PRWRU�OHDUQLQJ�>����@���

x &KURQLF� LOOQHVVHV�� ZKLFK� UDQJH� IURP� DUWKULWLV� WR� VHYHUH� KHDUW� FRQGLWLRQV�� DQG�ZKLFK�
KDYH�DQ�LPSDFW�RQ�WKH�SK\VLFDO�DELOLWLHV�DQG�PRELOLW\�RI�VHQLRU�FLWL]HQV�>�@��

2OGHU�DGXOWV�OLYLQJ�LQ�IXOO�FDUH�QXUVLQJ�KRPHV�DUH�PRVW�OLNHO\�WR�EH�VHYHUHO\�LQIOXHQFHG�
E\� DJH�UHODWHG� LPSDLUPHQWV� >�@�� $GGLWLRQDO� GLVHDVHV� PD\� OHDG� WR� PRUH� SK\VLFDO�
LPSDLUPHQWV� LQ� ODWH� OLIH�� *HQHUDOO\� VSHDNLQJ�� DJH�UHODWHG� FKDQJHV� OLPLW� WKH� SDWLHQW¶V�
SRVVLELOLWLHV�RI�SDUWLFLSDWLQJ�LQ�UHJXODU�OHLVXUH�DFWLYLWLHV�DQG�OHDG�WR� VSHFLDO�UHTXLUHPHQWV�
IRU�WKH�GHVLJQ�RI�LQWHUDFWLYH�HQWHUWDLQPHQW�V\VWHPV��

������*DPH�'HVLJQ�&RQVLGHUDWLRQV�

,Q�WKH�HDUO\���V��:HLVPDQ� LQWURGXFHG�YLGHR�JDPHV�WR�LQVWLWXWLRQDOL]HG�ROGHU�DGXOWV�>��@��
%DVHG� RQ� REVHUYDWLRQV�� KH� FODLPV� WKDW� JDPHV� ZLWK� DQ� DGDSWDEOH� OHYHO� RI� GLIILFXOW\� DUH�
DGYDQWDJHRXV�EHFDXVH� WKH\�VXSSRUW� LQGLYLGXDO�SUHIHUHQFHV�DQG�VHQVRPRWRU� DELOLWLHV�EHVW��
7KH� XVH� RI� ODUJH� DQG� ZHOO�GHILQHG� YLVXDO� V\PEROV� DQG� FOHDU� DXGLWRU\� IHHGEDFN� LV�
UHFRPPHQGHG� WR� DGGUHVV� YLVXDO� DQG� DXGLWRU\� LPSDLUPHQWV�� $OPRVW� ��� \HDUV� ODWHU��
,MVVHOVWHLMQ�HW�DO��>�@�LGHQWLI\�WKH�GHFOLQH�RI�YLVXDO�DQG�DXGLWRU\�DELOLWLHV�DV�ZHOO�DV�D�ORVV�RI�
VHQVRPRWRU�VNLOOV�DV�PRVW�LPSRUWDQW�DJH�UHODWHG�LPSDLUPHQWV��ZKLFK�LQIOXHQFH�WKH�XVH�DQG�
UHFHSWLRQ�RI�GLJLWDO�JDPHV�E\�VHQLRU�FLWL]HQV��7KH\�VXJJHVW�YLVXDOO\�DGMXVWDEOH�JDPHV��H�J��
UHJDUGLQJ� WKH� IRQW�� DQG� ZLQGRZ�VL]H�� FRORUV� DQG� FRQWUDVW�� WKDW� GHOLYHU� PXOWLPRGDO�
IHHGEDFN� UHO\LQJ� RQ�PRUH� WKDQ� RQH� FRPPXQLFDWLRQ� FKDQQHO� DQG� IHDWXUH� XVHU� LQWHUIDFHV�
WKDW�DUH�RI�ORZ�FRPSOH[LW\��)ORUHV� HW�DO�� >�@� LQFOXGH�WKH�GHVLJQ�RI�DSSURSULDWH�FRJQLWLYH�
FKDOOHQJHV�� ZKLFK� KDYH� WKH� SRWHQWLDO� RI� NHHSLQJ� WKH� LQWHUHVW� RI� ROGHU� DGXOWV�� %DVHG� RQ�
ILQGLQJV�IURP�WKH�(OGHU*DPHV�SURMHFW��XVDELOLW\�FULWHULD�IRU�DGYDQFHG�WHFKQRORJLHV�IRU�WKH�
HOGHUO\�ZHUH�FRPSLOHG�>�@��7KH\�LQFOXGH�D�UHGXFWLRQ�RI�VWHSV�QHFHVVDU\�WR�FRPSOHWH�WDVNV��
D� UHGXFWLRQ� RI� WKH� FRJQLWLYH� ORDG�� WKH� DYDLODELOLW\� RI� LPPHGLDWH� IHHGEDFN� DQG� WKH�



DGDSWDWLRQ�RI�GLJLWDO�V\VWHPV�WR� WKH�XVHUV¶�JRDOV��$GGLWLRQDOO\�� WKH�LPSRUWDQFH�RI�V\VWHP�
FRQVLVWHQF\�DQG�IDXOW�WROHUDQFH�LV�KLJKOLJKWHG��

)XUWKHUPRUH�� ZKHQ� GHVLJQLQJ� HQWHUWDLQPHQW� V\VWHPV� IRU� VHQLRU� FLWL]HQV�� LW� VHHPV�
LPSRUWDQW�WR�FRQVLGHU�WKH�LPSDFW�RI�JDPH�FRQWHQW��JHQUHV�DQG�EHQHILWV�IURP�SOD\LQJ�GLJLWDO�
JDPHV� ,MVVHOVWHLMQ� HW� DO�� >�@� LGHQWLILHG� JDPHV� IRU� UHOD[DWLRQ� DQG� HQWHUWDLQPHQW�� JDPHV�
ZKLFK� VXSSRUW� VRFLDO� DFWLYLWLHV�� JDPHV� WR� VKDUSHQ� RQH¶V� PLQG�� DQG� H[HUWLRQ� JDPHV� DV�
VXLWDEOH� JDPH� W\SHV��)ORUHV� HW� DO�� >�@�KLJKOLJKW� WKH� FUHDWLRQ� RI�PHDQLQJIXO�SOD\� WKURXJK�
OHDUQLQJ� REMHFWLYHV� DQG� VRFLDO� SOD\�� 5HVXOWV� IURP� WKH� (OGHU*DPHV� SURMHFW� VXJJHVW� WKDW�
HOGHUO\�SOD\HUV�KDYH�D�SUHIHUHQFH�IRU�VLPSOLVWLF�SX]]OH�DQG�TXL]�JDPHV��ZKLFK�PD\�KDYH�D�
SRVLWLYH� LPSDFW� RQ� GDLO\� OLIH� >��� ��@�� 'H� 6FKXWWHU� DQG� 9DQGHQ� $EHHOH� >��@� LGHQWLILHG�
FRQQHFWLQJ�SOD\HUV��FXOWLYDWLQJ�VNLOOV� DQG�FRQWULEXWLQJ� WR�VRFLHW\�DV� LPSRUWDQW�DVSHFWV�RI�
GLJLWDO�JDPHV� IRU� ROGHU� DGXOWV�� ,Q� WHUPV� RI� JDPH� IHDWXUHV�� WKH�VRFLDO� DVSHFW� RI�JDPHV� LV�
IUHTXHQWO\�DGGUHVVHG�E\�WKH� UHFRPPHQGDWLRQ�RI�D�PXOWLSOD\HU�PRGH��$� ODUJH�DPRXQW�RI�
VHQLRU�FLWL]HQV�HQJDJHV�LQ�JDPHV�DV�DFWLYH�QRQ�SOD\HUV�ZKR�ZDWFK�RWKHUV�SOD\��FKHHU�DQG�
FRPPHQW�RQ�LQ�JDPH�VLWXDWLRQV�>��@���

7KH� JXLGHOLQHV� DQG� GHVLJQ� UHFRPPHQGDWLRQV� SUHVHQWHG�ZLWKLQ� WKLV� VHFWLRQ� FRYHU� WKH�
LVVXH� RI� DJLQJ�DQG� JDPH� GHVLJQ� RQ� D� IRUPDO� OHYHO� DQG� SULPDULO\� DGGUHVV� XVDELOLW\� DQG�
DFFHVVLELOLW\� LVVXHV�� 7KH� PDMRULW\� RI� JXLGHOLQHV� IRFXVHV� RQ� WKH� LPSDFW� RI� DJH�UHODWHG�
FKDQJHV�DQG�LPSDLUPHQWV�RQ�LQWHUIDFH�GHVLJQ�DQG�LQFOXGHV�GHWDLOHG�UHFRPPHQGDWLRQV�IRU�
GHVLJQHUV��+RZHYHU�� WKRVH�GHVLJQ�JXLGHOLQHV� WKDW�DGGUHVV�JDPH�IHDWXUHV�DQG�JHQUHV�RQO\�
GLVFXVV�JDPH�GHVLJQ�LVVXHV�RQ�D�PHWD�OHYHO��H�J��LQ�WHUPV�RI�JHQUH�UHFRPPHQGDWLRQV��DQG�
GR�QRW�JLYH�GHWDLOHG�LQIRUPDWLRQ�RQ�WKH�LPSDFW�RI�DJH�RQ�VWUXFWXUDO�HOHPHQWV�RI�JDPHV��

����6WUXFWXUDO�0RGHOV�RI�*DPHV�

7KLV�VHFWLRQ�SURYLGHV�DQ�RYHUYLHZ�RI�WZR�WKHRUHWLFDO�DSSURDFKHV�WR�D�IRUPDO�GHVFULSWLRQ�RI�
GLJLWDO�JDPHV�E\�$GDPV�>�@�DQG�)XOOHUWRQ�>�@��)RU�DQ�RYHUYLHZ�RI�WKH�GHYHORSPHQW�RI�WKH�
GHILQLWLRQ�RI�JDPHV�FI��6DOHQ�DQG�=LPPHUPDQ�>��@�

)XOOHUWRQ¶V�>�@�IRUPDO�HOHPHQWV�RI�JDPHV�LQFOXGH�SOD\HUV��REMHFWLYHV��SURFHGXUHV��UXOHV��
UHVRXUFHV��FRQIOLFW��ERXQGDULHV�DQG�DQ�RXWFRPH��$GDPV¶�>�@�VWUXFWXUHG�DSSURDFK�WRZDUGV�
WKH� NH\� FRPSRQHQWV� RI� YLGHR� JDPHV� SULPDULO\� IRFXVHV� RQ� WKH� LQWHUDFWLRQ� EHWZHHQ� FRUH�
JDPH� PHFKDQLFV� DQG� WKH� XVHU� LQWHUIDFH�� &RUH� PHFKDQLFV� LQFOXGH� LQ�JDPH� UHVRXUFHV��
IXUWKHU� DWWULEXWHV� DV�ZHOO� DV� JHQHUDO�PHFKDQLFV� >�@�� 7KH� XVHU� LQWHUIDFH� DFWV� DV�D� EURNHU�
EHWZHHQ�FRUH�PHFKDQLFV�DQG�WKH�SOD\HU��%HFDXVH�RI�WKH�VWURQJ�IRFXV�RQ�LQWHUIDFH�GHVLJQ�
DQG�LWV�UHODWLRQ�ZLWK�JDPH�PHFKDQLFV��$GDPV¶�PRGHO�RIIHUV�WKH�RSSRUWXQLW\�RI�FRPELQLQJ�
LQWHUIDFH�UHODWHG�GHVLJQ�JXLGHOLQHV�ZLWK� FRPSOH[�FULWHULD�GHULYHG� IURP�DJH�UHODWHG�QHHGV�
DQG� UHTXLUHPHQWV� ZKLFK� DUH� H[SHFWHG� WR� PDS� RQ� WKH� FRPSOH[LW\� RI� GLJLWDO� JDPHV�� ,Q�
FRQWUDVW��)XOOHUWRQ�SURYLGHV�D�EURDG�DSSURDFK�WRZDUGV�WKH�VWUXFWXUH�RI�JDPHV� WKDW�FRYHUV�
UHOHYDQW�DUHDV�RI�JDPH�GHVLJQ���



�

)LJXUH����7KH�H[WHQGHG�PRGHO�RI�GLJLWDO�JDPHV��EDVHG�RQ�$GDPV�DQG�)XOOHUWRQ���

������&UHDWLRQ�RI�DQ�([WHQGHG�0RGHO�

%RWK�$GDPV�DQG�)XOOHUWRQ�UHIHU�WR�JDPHV�DV�FRPSOH[�V\VWHPV�WKDW�IHDWXUH�GLIIHUHQW�VHWV�
RI�PHFKDQLFV� WR�FUHDWH� D� XQLTXH�XVHU� H[SHULHQFH��7KHVH�PHFKDQLFV� DUH�DIIHFWHG�E\� XVHU�
LQSXW��$FFRUGLQJ�WR�$GDPV��WKH�LQWHUDFWLRQ�PRGHO�WXUQV�XVHU�LQSXW�LQWR�DFWLRQV��ZKLFK�PD\�
EH�LQWHUSUHWHG�E\�WKH�FRUH�PHFKDQLFV�RI�WKH�JDPH�>�@��)XOOHUWRQ�UHIHUV�WR�DFWLRQV�DV�D�SDUW�
RI�SURFHGXUHV�WKDW�DUH�GHHSO\�URRWHG�ZLWKLQ�WKH�UXOHV�RI�WKH�JDPH��EXW�GRHV�QRW�GHILQH�WKH�
SUHFLVH� UHODWLRQVKLS� EHWZHHQ� XVHU� LQWHUIDFH� DQG� JDPH� PHFKDQLFV�� $GGLWLRQDOO\�� KHU�
FRQFHSW� RI� SURFHGXUHV� LQFOXGHV� ERWK� SOD\HU� DFWLRQV� DQG� V\VWHP� SURFHGXUHV�� ZKLFK�
LQFRUSRUDWH�FRPSOH[�PHWKRGV�RI�SOD\� >�@��:KLOH�)XOOHUWRQ�VXJJHVWV� WKDW� WKH�RXWFRPH�RI�
WKH�JDPH�DIIHFWV�WKH�SOD\HU�DQG�GHWHUPLQHV�ZKHWKHU�WKH�FRQIOLFW�ZDV�VXFFHVVIXOO\�UHVROYHG��
$GDPV�VWDWHV� WKDW�QHZ�FKDOOHQJHV�PD\�EH�SUHVHQWHG� WR� WKH�SOD\HU�YLD� WKH�XVHU� LQWHUIDFH��
%HFDXVH�)XOOHUWRQ�GRHV�QRW�JLYH�GHWDLOHG�LQIRUPDWLRQ�UHJDUGLQJ�WKH�UHODWLRQVKLS�EHWZHHQ�
JDPH�PHFKDQLFV�DQG�WKH�XVHU�LQWHUIDFH��$GDPV¶�PRGHO�RIIHUV�WKH�SRVVLELOLW\�RI�H[WHQGLQJ�
KHU�GHILQLWLRQ��2WKHU�WKDQ� WKDW��$GDPV¶�GHILQLWLRQ�RI� FRUH�PHFKDQLFV�LV�QRW�DV� SUHFLVH�DV�
)XOOHUWRQ¶V�GHVFULSWLRQ�RI�WKH�VWUXFWXUH�RI�JDPHV�� ,Q�WKH�H[WHQGHG�PRGHO��$GDPV¶�FDPHUD�
PRGHO� LV� UHIHUUHG� WR� DV� IHHGEDFN� PRGHO�� LQFOXGLQJ� YLVXDO�� KDSWLF� DQG� DXGLWRU\� RXWSXW��
)LJXUH���VKRZV�D�FRPELQDWLRQ�RI�WKH�DSSURDFKHV��

������(IIHFWV�RI�$JH�5HODWHG�&KDQJHV�RQ�6WUXFWXUDO�0RGHOV�RI�*DPHV�

%DVHG� RQ� WKH� MRLQW� PRGHO�� WKH� UHOHYDQFH� RI� DJH�UHODWHG� FKDQJHV� DQG� DJH�DVVRFLDWHG�
GLVHDVHV�LQ�WKH�FRQWH[W�RI�JDPH�GHVLJQ�FDQ�EH�DQDO\]HG�ZLWK�D�IRFXV�RQ�WKH�LPSDFW�RI�DJH�
RQ�WKH�VWUXFWXUDO�HOHPHQWV�RI�JDPHV���



3OD\HUV� DQG� UHVRXUFHV��:KHQ� GHVLJQLQJ� IRU� WRGD\¶V� VHQLRU� DXGLHQFH�� JDPH� GHVLJQHUV�
KDYH�WR�FUHDWH�JDPHV�IRU�D�WDUJHW�JURXS�ZLWK�±�DW�OHDVW�QRZDGD\V�±�YHU\� OLPLWHG�JDPLQJ�
H[SHULHQFH��6LQFH�UHVHDUFK�KDV�VKRZQ�WKDW�HOGHUO\�SHUVRQV�HQMR\�ERWK�HQJDJLQJ�LQ�DFWLYH�
SOD\�DV�ZHOO�DV�IROORZLQJ�JDPHV�DV�VSHFWDWRUV�DQG�FRPPHQWLQJ�RQ�RWKHU�SOD\HUV��GHVLJQHUV�
VKRXOG�DGGUHVV�WKH�QHHGV�RI�WKRVH�DXGLHQFH�SDUWLFLSDQWV��H�J��E\�RIIHULQJ�LQWHUHVWLQJ�YLVXDO�
VFHQHULHV��RU� IRVWHULQJ�FRPSHWLWLRQ�VLPLODU�WR�VSRUWV�HYHQWV��'HSHQGLQJ�RQ�WKH�FRQWH[W�RI�
SOD\��GLIIHUHQW�FRPSHWLWLRQ�W\SHV�VHHP�DSSURSULDWH�IRU�HOGHUO\�SHUVRQV��³/RFDO�WHDP�YHUVXV�
JDPH´� FRPSHWLWLRQV�RIIHU� WKH�RSSRUWXQLW\�RI� HQJDJLQJ�JURXSV�RI�VHQLRU�FLWL]HQV� LQ�SOD\��
RQOLQH� PXOWLSOD\HU� IXQFWLRQDOLW\� RIIHUV� WKH� SRVVLELOLW\� RI� H[SHULHQFLQJ� FRPSHWLWLRQ� RU�
FRRSHUDWLRQ� WR� VHQLRU� FLWL]HQV� ZKR� OLYH� DQ� LQGHSHQGHQW� OLIH�� 5HVRXUFHV� DUH� DQRWKHU�
LPSRUWDQW� DVSHFW� WKDW� VKRXOG� EH� FRQVLGHUHG�� 7KH�DWWHQWLRQ� VSDQ� RI� WKH� SOD\HU�PD\� EH� D�
UHOHYDQW� UHVRXUFH�� :KHQ� JDPHV� UHTXLUH� HODERUDWH� GHFLVLRQ� PDNLQJ� RU� TXLFN� UHDFWLRQV��
FKDQJHV� LQ� VKRUW�WHUP� PHPRU\� PLJKW� DIIHFW� WKH� SOD\HU¶V� DELOLW\� WR� UHFDOO� LQ�JDPH�
LQIRUPDWLRQ�DW�D�ODWHU�SRLQW��6HQVRULPRWRU�VNLOOV�DUH�DQ�LPSRUWDQW�UHVRXUFH�LI�FHUWDLQ�JDPH�
PHFKDQLFV�LQFOXGH�FRPSOH[�LQWHUDFWLRQ�SDUDGLJPV�RU�UHSHWLWLYH�XVHU�LQSXW�DQG�WLPH�FULWLFDO�
SOD\HU� IHHGEDFN�� *HQHUDOO\�� WKH� DYDLODELOLW\� RI� LQ�JDPH� UHVRXUFHV� VKRXOG� QRW� EH� DV�
UHVWULFWLYH�DV�IRU�D�\RXQJHU�DXGLHQFH�DQG�LGHDOO\�EH�LQGLYLGXDOO\�DGMXVWDEOH���

8VHU�LQWHUIDFH��7KH�XVH�RI�LQSXW�GHYLFHV�PD\�DOVR�EH�OLPLWHG�GXH�WR�DJH�UHODWHG�FKDQJHV�
LQ�PRWRU� VNLOOV��:KLOH�DFWLYH�VHQLRU� FLWL]HQV�PD\� VWLOO�EH�DEOH�WR�XVH� UHJXODU�JDPH�SDGV��
LQVWLWXWLRQDOL]HG�ROGHU�DGXOWV�PD\�H[SHULHQFH�GLIILFXOWLHV�LQ�KROGLQJ�WKH�FRQWUROOHU�LQ�WKHLU�
KDQGV� ZKLOH� SUHVVLQJ� VPDOO� EXWWRQV�� )XUWKHUPRUH�� WKH� FRPSOH[LW\� RI� LQSXW� VHTXHQFHV�
VKRXOG� EH� VLJQLILFDQWO\� UHGXFHG� IRU� DQ� HOGHUO\� DXGLHQFH� WR� DFFRXQW� IRU� GHFUHPHQWV� RI�
FRJQLWLYH�DELOLWLHV��HVSHFLDOO\�DWWHQWLRQ�SURFHVVHV�DQG�VKRUW�WHUP�PHPRU\��,Q�WKLV�FRQWH[W��
SRVVLEOH�GLIILFXOWLHV�ZLWK�SDUDOOHO�SOD\HU�LQSXW��H�J��PRYLQJ�D�KDSWLF�GHYLFH�DQG�SUHVVLQJ�D�
EXWWRQ�DW�D�FHUWDLQ�SRLQW�RI�WLPH�RU�SHUIRUPLQJ�FRPSOH[�SRLQW�DQG�FOLFN�RSHUDWLRQV��VKRXOG�
EH� FRQVLGHUHG��$GGLWLRQDOO\�� WKH�JUDSKLFDO� XVHU� LQWHUIDFH�KDV� WR�EH� DGMXVWHG� WR�PHHW� WKH�
QHHGV� RI� HOGHUO\� SHUVRQV� �H�J�� ZLWK� UHJDUG� WR� YLVXDO� JDPH� HOHPHQW� VL]H�� IRQW� VL]H�� KLJK�
FRQWUDVW��HWF���ZKHQ�GHVLJQLQJ�WKH�IHHGEDFN�PRGHO�ZKLFK�SUHVHQWV�WKH�JDPH�WR�WKH�SOD\HU��
IRU�LQVWDQFH�YLD�YLVXDO��DXGLWRU\�RU�KDSWLF�RXWSXW���

&RUH�PHFKDQLFV��&RUH�PHFKDQLFV�GHVFULEH�LQWHUQDO�SURFHVVHV�DQG�UHTXLUHPHQWV�RI�GLJLWDO�
JDPHV�� 7KH\� FRQVLVW� RI� SURFHGXUHV�� UXOHV�� REMHFWLYHV� DQG� FRQIOLFW� DQG� GHILQH� ERWK�
FKDOOHQJHV�RI�DQG�SOD\HUV¶�LQWHUDFWLRQV�ZLWK�WKH�JDPH��&HUWDLQ�DVSHFWV�RI�FRUH�PHFKDQLFV�
�H�J�� OLPLWDWLRQV� FDXVHG� E\� UXOHV�� KDYH� WR� EH� OHDUQHG� LQ� RUGHU� WR� PDVWHU� D� JDPH��
'HFUHPHQWV�LQ�PHPRU\�DQG�HOGHUO\�SHUVRQV¶�DWWHQWLRQ�VSDQ�DIIHFW�LQIRUPDWLRQ�SURFHVVLQJ�
IURP�VKRUW�WHUP�WR�SURFHGXUDO�PHPRU\��7KXV��WKH�DELOLW\�RI�OHDUQLQJ�KRZ�WR�SOD\�D�JDPH�LV�
OLPLWHG��DQG�OHDUQLQJ�SURFHVVHV�WDNH�PRUH�WLPH�LI�WKH�SOD\HU�LV�DIIHFWHG���
,Q�JDPH�DFWLRQV�DYDLODEOH�WR�WKH�SOD\HU�±�SURFHGXUHV�±�VKRXOG�EH�HDV\�WR�XQGHUVWDQG�DQG�
LGHDOO\� LQFRUSRUDWH�PHWDSKRUV�RI�GDLO\� OLIH� WR�IDFLOLWDWH� OHDUQLQJ�SURFHVVHV��$GGLWLRQDOO\��
GHVLJQHUV�VKRXOG�DYRLG�SDUDOOHO�LQSXW�DQG�TXLFN�VHTXHQWLDO�UHDFWLRQV�WR�ORZHU�WKH�SOD\HU¶V�
FRJQLWLYH�ORDG�DQG�DFFRXQW�IRU�FKDQJHV�LQ�VHQVRULPRWRU�DELOLWLHV��5XOHV�VKRXOG�EH�HDV\�WR�
XQGHUVWDQG�WR�IDFLOLWDWH�WKH�SOD\HU¶V�HQWU\� LQWR�JDPH�SOD\�� ,Q�WKLV�FRQWH[W��HOGHUO\�SOD\HUV�
PD\� QHHG� DGGLWLRQDO� DQG� PRUH� GHWDLOHG� LQIRUPDWLRQ� WR� XQGHUVWDQG� UHVWULFWLRQV� DQG�



UHTXLUHPHQWV�RI�GLJLWDO�JDPHV�GXH�WR�WKHLU�ODFN�RI�JDPLQJ�H[SHULHQFH��2EMHFWLYHV�KDYH�WR�
EH�PRUH�FOHDUO\�GHILQHG�DQG�FRPPXQLFDWHG�WR�WKH�HOGHUO\�SOD\HU��6LQFH�REMHFWLYHV�KDYH�DQ�
LPSDFW�RQ�WKH�RYHUDOO�GLUHFWLRQ�RQ�WKH�JDPH�� LW�LV�QRW�RQO\� LPSRUWDQW�WR�DFFRXQW�IRU�DJH�
UHODWHG�FKDQJHV��EXW�DOVR�WR�FRQVLGHU�VXLWDEOH�JDPH�JHQUHV�DQG�IHDWXUHV���

2XWFRPH�� %HFDXVH� DJH�UHODWHG� LPSDLUPHQWV� DUH� OLNHO\� WR� UHGXFH� WKH� SOD\HU¶V� DELOLW\� WR�
PDVWHU�JDPHV�LQ�FRPSDULVRQ�WR�D�\RXQJHU�DXGLHQFH��LW�LV�LPSRUWDQW�WR�FRQVLGHU�WKH�HIIHFWV�
RI�LPSDLUPHQWV�ZKHQ�GHILQLQJ�WKH�RXWFRPH�RI�WKH�JDPH��$GMXVWDEOH�OLPLWV�IRU�WKH�LQWHUQDO�
DVVHVVPHQW� RI� SOD\HU� VXFFHVV� RIIHU� WKH� SRVVLELOLW\� RI� SURYLGLQJ� WKH� XVHU� ZLWK� IHHGEDFN�
ZKLFK�LV�EDVHG�RQ�KLV�RU�KHU�LQGLYLGXDO�VNLOOV���

����$SSOLFDWLRQ�RI�WKH�0RGHO�

%DVHG� RQ� WKH� HYDOXDWLRQ� UHVXOWV� >�@� DQG� REVHUYDWLRQV� GXULQJ� WKH� GHVLJQ� SURFHVV� RI�
6LOYHU3URPHQDGH��D�JDPH�VSHFLILFDOO\�DGGUHVVLQJ�ROGHU�DGXOWV��ZH�GLVFXVV�WKH�DSSOLFDELOLW\�
RI� WKH� H[WHQGHG�PRGHO�RI�GLJLWDO�JDPHV� LQ�JDPH�GHVLJQ�IRU� VHQLRU�FLWL]HQV�DQG�SRWHQWLDO�
H[WHQVLRQV�DQG�IXWXUH�XVH�FDVHV��

�
:KHQ� FUHDWLQJ� WKH�JDPH� GHVLJQ�FRQFHSW� IRU�6LOYHU3URPHQDGH��ZH� DSSOLHG� WKH�H[WHQGHG�
PRGHO�RI�GLJLWDO�JDPHV�DW�DQ�HDUO\�VWDJH�RI�WKH�GHYHORSPHQW�SURFHVV��)LUVW��ZH�FUHDWHG�D�
JHQHUDO�YLVLRQ�RXWOLQH�RI�WKH�JDPH�FRQFHSW��6HFRQG��ZH�UHGHILQHG�VLQJOH�DVSHFWV�XVLQJ�WKH�
OLVW� RI� VWUXFWXUDO� HOHPHQWV� DQG� WKH� DVVRFLDWHG� UHFRPPHQGDWLRQV� UHJDUGLQJ� WKH� LPSDFW� RI�
DJH��7KH�PRGHO�KHOSHG�VKDSH�RXU�JDPH�GHVLJQ�GRFXPHQW�DQG�SURYLGHG�D� IRXQGDWLRQ� IRU�
WKH� PRUH� GHWDLOHG� DQDO\VLV� RI� FHUWDLQ� JDPH� GHVLJQ� GHFLVLRQV�� WKH� GLVFXVVLRQ� RI� GHVLJQ�
DOWHUQDWLYHV�DQG�WKH�LQWHJUDWLRQ�RI�VXLWDEOH�JDPH�PHFKDQLFV��H�J��WKH�LQFOXVLRQ�RI�WKH�WKUHH�
GLIIHUHQW� SOD\HU� UROHV� WR� DFFRPPRGDWH� GLIIHUHQW� DELOLWLHV�� )LQDOO\�� ZKHQ� SUHSDULQJ� WKH�
HYDOXDWLRQ� RI� WKH� 6LOYHU3URPHQDGH�� WKH� PRGHO� FRXOG� EH� XVHG� WR� GUDZ� DWWHQWLRQ� WR�
LPSRUWDQW� DVSHFWV� RI� WKH� JDPH� DQG� SURYLGHG� D� IRXQGDWLRQ� IRU� REVHUYDWLRQV� GXULQJ� WKH�
VWXG\��2Q�D�JHQHUDO�OHYHO��WKH�H[WHQGHG�PRGHO�RI�GLJLWDO�JDPHV�ZLWK�D�IRFXV�RQ�DJH�UHODWHG�
FKDQJHV� SURYLGHV� D� VWUXFWXUH� IRU� GHVLJQHUV� WR� FRQVLGHU� LPSRUWDQW� LVVXHV� DVVRFLDWHG�ZLWK�
VHQLRU� DXGLHQFHV� GXULQJ� WKH� GHVLJQ� SURFHVV�� ,WV� EURDG� DSSURDFK� FDQ� KHOS� WKHP� WR�
HQFRPSDVV�EDVLF� QHHGV� RI� ROGHU� DGXOWV� DQG� IRVWHU� WKH� FUHDWLRQ� RI� DFFHVVLEOH�JDPHV�� WKH�
PRGHO� HPEUDFHV� D� ZLGH� UDQJH� RI� JDPH� GHVLJQ� HOHPHQWV� VXSSRUWLQJ� WKH� V\VWHPDWLF�
H[DPLQDWLRQ�RI� WKH�LPSDFW�RI� DJHLQJ�RQ� WKH� LQWHUDFWLRQ�ZLWK�YLGHR�JDPHV�� ,Q� FRQWUDVW� WR�
SUHYLRXV�ZRUN�RQ�JDPH�GHVLJQ�UHFRPPHQGDWLRQV�IRU�HOGHUO\�SHUVRQV��WKH�PRGHO�DFFRXQWV�
IRU�WKH�FRQQHFWLRQ�RI�LQWHUIDFH�DQG�JDPH�GHVLJQ�E\�OLQNLQJ�WKH�HIIHFWV�RI�FRUH�PHFKDQLFV�
DV�ZHOO� DV� WKH� LQWHUDFWLRQ� DQG� IHHGEDFN�PRGHO��5HFRJQL]LQJ� LQWHUUHODWLRQV� EHWZHHQ� XVHU�
LQWHUIDFHV�DQG�JDPH�PHFKDQLFV�LV�DOVR�LPSRUWDQW�ZKHQ�FRQVLGHULQJ�WKH�JURZLQJ�SRSXODULW\�
RI�PRWLRQ�EDVHG�JDPHV��LQ�ZKLFK�LQWHUDFWLRQ�SDUDGLJPV�DUH�IUHTXHQWO\�PDWFKHG�ZLWK�JDPH�
PHFKDQLFV�DQG�ZKLFK�KROG�WKH�SURPLVH�RI�IRVWHULQJ�SK\VLFDO�DFWLYLW\���
�
�



/LPLWDWLRQV�RI�WKH�PRGHO��(YHQ�ZKHQ�DFFRXQWLQJ�IRU�FRPPRQ�DJH�UHODWHG�FKDQJHV��ROGHU�
DGXOWV�UHSUHVHQW�D�KHWHURJHQHRXV�WDUJHW�DXGLHQFH��WKXV�JHQHUDO�SOD\HU�DELOLWLHV�DUH�GLIILFXOW�
WR�FDSWXUH��7KH�HYDOXDWLRQ�RI�6LOYHU3URPHQDGH�VKRZHG�WKDW�DOWKRXJK�RXU�PRGHO�FRYHUV�WKH�
PRVW� LPSRUWDQW� LVVXHV� RI� JDPH� GHVLJQ� IRU� HOGHUO\�� LW� ODFNV� LQGLYLGXDO� GHWDLOV� WKDW� DUH�
GLIILFXOW�WR�LQWHJUDWH��7R�VROYH�WKLV�LVVXH��ZH�VXJJHVW�D�XVHU�FHQWHUHG�GHVLJQ�SURFHVV�ZKLFK�
DOORZV�IRU�XVHU�WHVWLQJ�DW�DQ�HDUO\�VWDJH�IRU�IXUWKHU�DGMXVWPHQWV��$GGLWLRQDOO\��WKH�FXUUHQW�
YHUVLRQ�RI�WKH�PRGHO�DFFRXQWV�IRU�WHFKQLFDO�DQG�VWUXFWXUDO�DVSHFWV�RI�JDPH�GHVLJQ�RQO\��,Q�
RUGHU� WR� IXOO\� JUDVS� WKH� LQWHUDFWLRQ� EHWZHHQ� SOD\HUV� DQG� WKH� JDPH�� WKH� DVSHFW� RI� XVHU�
H[SHULHQFH� QHHGV� WR� EH� H[DPLQHG� DQG� LQWHJUDWHG� LQWR� WKH� H[LVWLQJ� DSSURDFK�� 7KLV� LV�
HVSHFLDOO\�LQWHUHVWLQJ�ZKHQ�GHVLJQLQJ�IRU�D�VHQLRU�DXGLHQFH�DV�RQO\�OLWWOH�UHVHDUFK�IRFXVHG�
RQ� WKH� JDPH� H[SHULHQFH� RI� HOGHUO\� SOD\HUV�� $QRWKHU� RSSRUWXQLW\� ZKLFK� KDV� QRW� EHHQ�
H[SORUHG�DQG� WKDW� FRXOG�EH�H[DPLQHG�EDVHG�RQ�VWUXFWXUDO�FRQVLGHUDWLRQV�LV� WKH�GHVLJQ�RI�
QDUUDWLYH�DQG�GUDPDWLF�HOHPHQWV�LQ�YLGHR�JDPHV��*HQHUDOO\�VSHDNLQJ��WKH�PRGHO�SUHVHQWHG�
LQ�WKLV�SDSHU�SURYLGHV�D�EURDG�RYHUYLHZ�RI�FRPPRQ�DJH�UHODWHG�LVVXHV�DV�D�VWDUWLQJ�SRLQW�
IRU�IXUWKHU�FRQVLGHUDWLRQV��,QGLYLGXDO�DGMXVWPHQWV�KDYH�WR�EH�PDGH�EDVHG�RQ�DQ�DQDO\VLV�RI�
WKH�SDUWLFXODU�WDUJHW�DXGLHQFH�DQG�DSSOLFDWLRQ�FRQWH[W�WR�HQVXUH�WKH�DFFHVVLELOLW\��

����&RQFOXVLRQ�DQG�)XWXUH�:RUN�

,Q�WKLV�SDSHU�� WKH� LPSDFW�RI�SUHYDOHQW�DJH�UHODWHG� LPSDLUPHQWV�DPRQJ� VHQLRU�FLWL]HQV�RQ�
VWUXFWXUDO�HOHPHQWV�RI�YLGHR�JDPHV�ZDV�GLVFXVVHG�EDVHG�RQ�D�MRLQW�PRGHO�RI�GLJLWDO�JDPHV�
IHDWXULQJ�WKH�ZRUN�RI�$GDPV�>�@�DQG�)XOOHUWRQ�>�@��ZKLFK�ZDV�WKHQ�HYDOXDWHG�WKURXJK�WKH�
GHVLJQ� RI� 6LOYHU3URPHQDGH� >�@�� 7KH� DQDO\VLV� VKRZHG� WKDW� FRJQLWLYH� DQG� VHQVRU\�
GHFUHPHQWV�DV�ZHOO�DV�DJH�DVVRFLDWHG�GLVHDVHV�DIIHFW�YDULRXV�DVSHFWV�UHJDUGLQJ�WKH�XVH�RI�
GLJLWDO�JDPHV�DQG�KDYH� WR� EH� FRQVLGHUHG�ZKHQ�GHVLJQLQJ� IRU� ROGHU� DGXOW�SOD\HUV��:KLOH�
VHQVRU\�GHFUHPHQWV�PRVWO\�DIIHFW� WKH�GHVLJQ�RI�WKH�XVHU� LQWHUIDFH�DQG�DSSURSULDWH�GHVLJQ�
FRQVLGHUDWLRQV�KDYH�EHHQ�SUHVHQWHG�E\�PDQ\�DXWKRUV��FRJQLWLYH�LPSDLUPHQWV�DQG�WKH�ODFN�
RI� JDPLQJ� H[SHULHQFH� DPRQJ� WRGD\¶V� HOGHUO\� SRSXODWLRQ� DUH� DQ� LPSRUWDQW� IDFWRU� ZKHQ�
GHVLJQLQJ�JDPH�PHFKDQLFV��,Q�WKLV�FRQWH[W��WKH�DQDO\VLV�KDV�VKRZQ�WKDW� WKH�FRPSOH[LW\�RI�
GLJLWDO� JDPHV� DQG� LQWHUUHODWLRQV� EHWZHHQ� GLIIHUHQW�PHFKDQLFV� DUH� D� FUXFLDO� IDFWRU� ZKHQ�
GHVLJQLQJ� IRU� ROGHU� DGXOWV�� �2Q� WKH�RQH� KDQG�� HOGHUO\�SOD\HUV�KDYH� WR� EH� SURYLGHG�ZLWK�
VXIILFLHQW�LQIRUPDWLRQ�WR�EH�DEOH�WR�LQWHUDFW�ZLWK�WKH�JDPH�DGHTXDWHO\��2Q�WKH�RWKHU�KDQG��
FRUH�PHFKDQLFV�RI�WKH�JDPH�KDYH�WR�EH�VLPSOLVWLF�DQG�HDV\�WR�OHDUQ�LQ�RUGHU�WR�UHGXFH�WKH�
FRJQLWLYH� ORDG� RI� DQ� HOGHUO\� DXGLHQFH�� $� VWUXFWXUHG� DQDO\VLV� RI� GLJLWDO� JDPHV� DQG� WKHLU�
LQWHUUHODWLRQ� ZLWK� DJH�UHODWHG� FKDQJHV� KHOSV� IRVWHULQJ� WKH� LQWHJUDWLRQ� RI� FRQFHUQV�
UHJDUGLQJ�WKH�WDUJHW�DXGLHQFH�HDUO\�LQ�WKH�GHYHORSPHQW�SURFHVV��,W�PD\�DOVR�KHOS�WR�JXLGH�
GHVLJQHUV� HYHQ� LI� WKH\� KDYH� QR� SULRU� H[SHULHQFH� LQ� ZRUNLQJ� ZLWK� HOGHUO\�� Future work
includes the further verification of the feasibility of design recommendations based on the
structural approach towards digital games presented in this paper. We aim to examine the
usage of our model beyond academic game development to gain further insights into the
applicability of our work in an industry context.
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