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GHOLEHUDWHO\�DW�RGGV�ZLWK�WKDW�RI�PDQ\�VRFLDO�FRPPHQWDWRUV��,W�LV�DOVR�ERXQG�WR�

LJQRUH�WKH�FRQWLQXLQJ�²GLJLWDO�GLYLGH³�EHWZHHQ�WKH�WHFKQRORJ\�ULFK�DQG�WKH�WHFKQRORJ\�
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XVHV�RI�GLJLWDO�PHGLD�FDQ�EH�KLJKO\�SRVLWLYH��DQG�RWKHUV�FDQ�EH�QHJDWLYH��7KHUH�DUH�

PXOWLSOH�YDULDEOHV��VXFK�DV�WKH�DPRXQW�RI�WLPH�VSHQW��ZKDW�WKH�XVHUV�FKRRVH�WR�GR��

?5(/&':.'&/5'8&9>&+*&/5'+)&:+7'.V&(*9&;(*8&>/5')&E(6/>).G

Myths and misperceptions about young people and digital media

PM%&B&'LJLWDO�QDWLYHV�DUH�²ORQHUV³��

Q-47*R�7RGD\³V�FKLOGUHQ�DUH�DV�VRFLDO�DV�HYHU��7KH�GLíHUHQFH�LV�ZLWK�ZKRP�WKH\�LQWHUDFW��

?5(/&/5'8&:+='&/>&.5()'A&(*9&5>?&/5'8&.5()'&+/G&

PM%&B&'LJLWDO�QDWLYHV�DUH�VRFLDOO\�LQFRPSHWHQW��RU�²JHHNV³�&

Q-47*R�7RGD\³V�FKLOGUHQ�DUH�QR�OHVV�DEOH�RU�ZLOOLQJ�WR�QHJRWLDWH�WKHLU�QHHGV�DQG�ZDQWV�ZLWK�

E)+'*9.A&@'').A&(*9&E(;+:8G&"7'*&7')8&8>0*,&65+:9)'*&()'&W0+6=&/>&:'()*&5>?&+;@>)/(*/&+/&+.&

WR�EXLOG�FLUFOHV�RI�WUXVW��HVSHFLDOO\�RQOLQH��DQG�ZKHQ�LW�LV�EHVW�WR�SOD\�E\�WKH�UXOHV�WR�VWD\�

VDIH�ZLWKLQ�D�FKRVHQ�²FOXE³��

PM%&B&'LJLWDO�QDWLYHV�DUH�FRXFK�SRWDWRHV��

P$74*-#$.?R!5+3*/!QDWLYHV�PD\�EH�ERUQ�LQWR�IDPLOLHV�WKDW�HDW�WRR�PXFK��RU�H[HUFLVH�WRR�

:+//:'G&#)(*/'9A&/5'8&6(*&.@'*9&5>0).&./()+*,&(/&(&.6)''*G&P5+.&.(+9A&/5'&.(;'&65+:9)'*&()'&

WKH�¼UVW�WR�IDOO�IRU�:LL��WKH�GDQFH�UHYROXWLRQ�OHG�E\�;�)DFWRU�RU�$PHULFDQ�,GRO��DQG�WKH\�DUH�

WKH�¼UVW�WR�HPEUDFH�PRELOH�WHFKQRORJLHV��,SRGV��FHOO�SKRQHV��WKDW�OHW�WKHP�ORRVH�ZKHQ�

WKH\�KDYH�WKH�RSWLRQ��LQ�IDFW��PDQ\�GLJLWDO�QDWLYHV�FUDYH�WR�EH�SK\VLFDO��

PM%&B&'LJLWDO�QDWLYHV�DUH�RXW�RI�WRXFK�ZLWK�UHDOLW\��

P$74*-#$.?R!7RGD\³V�FKLOGUHQ�DUH�PRYLQJ�EHWZHHQ�ZRUOGV��VXU¼QJ��]DSSLQJ��DQG�ZKLOH�

WKH\�ORYH�WR�H[SDQG�WKHLU�LQWHUHVWV�DQG�IULHQGVKLSV�EH\RQG�ERUGHUV��VRPHWLPHV�DW�WKH�

H[SHQVH�RI�WKRVH�SK\VLFDOO\�SUHVHQW���UHVHDUFK�VKRZV�WKDW�PRVW�FKLOGUHQ�SOD\�RQOLQH�ZLWK�

XG&& T06=+*,5(;A&L(7+9V&,QWURGXFLQJ�,GHQWLW\��<RXWK��LGHQWLW\��DQG�'LJLWDO�0HGLD�&JG&UYG&

10. !!! :&-@%*+!AB!H5+:9)'*A&I>0*,&J'>@:'&(*9&#)>?+*,&0@&L+,+/(:
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 !!!

SHRSOH�WKH\�DOUHDG\�NQRZ�LQ�UHDO�OLIH��,Q�DGGLWLRQ��WKH\�DUH�WKH�¼UVW�WR�EH�WKULOOHG�ZKHQ�

ORFDWLRQ�EDVHG�WHFKQRORJLHV�DOORZ�WKHP�WR�EULGJH�LQ�QHZ�ZD\V�WKHLU�YLUWXDO�DQG�SK\VLFDO�

.':7'.A&E)+'*9.A&(*9&+*/')'./.G&

PM%&B&'LJLWDO�QDWLYHV�KDYH�WKH�DWWHQWLRQ�VSDQ�RI�D�JQDW��

P$74*-#$.?R��,I�LQWHUHVWHG��WRGD\³V�FKLOGUHQ�ZLOO�VWLFN�WR�D�WDVN�IRU�GD\V�DQG�ZHHNV�LQ�D�

URZ��DQG�WKH\�ZLOO�FDUH�WR�WKH�SRLQW�RI�²JHHNLQJ�RXW³��7UXH��WKH�QDWLYHV�UDUHO\�GR�MXVW�RQH�

/5+*,&(/&(&/+;'A&>)&>*'&/5+*,&(E/')&/5'&>/5')G&-*./'(9A&/5'8&S(@A&.0)EA&(*9&@0).0'&;0:/+@:'&

WKUHDGV��7KH\�ZLOO�WDON�WR�\RX��FKHFN�WKH�ZHDWKHU�RQOLQH��DQG�606�WR�D�IULHQG��DOO�DW�RQFH�

DQG�ZLWKRXW�ORVLQJ�WUDFN��7KHUH�LV�D�GLíHUHQFH�EHWZHHQ�PXOWL�WDVNLQJ�DQG�DWWHQWLRQ�GH¼FLW�

PM%&B�'LJLWDO�QDWLYHV�DUH�LOOLWHUDWH��

P$74*-#$.?R!7RGD\³V�FKLOGUHQ�PD\�EH�EDG�VSHOOHUV��SHUKDSV�EHFDXVH�WKH\�GR�QRW�FDUH��

EXW�WKH\�GR�NQRZ�KRZ�WR�²WH[W³��EHFDXVH�WKH\�FDUH���7KH\�PD\�QRW�VHQG�SRVWFDUGV�RU�

SHUIHFW�WKHLU�KDQG�ZULWLQJ�EXW�WKH\�ZLOO�XVH�H�PDLO��FRPPHQW�RQ�WKHLU�IULHQGV³�)DFHERRN

HQWULHV��DQG��ZKHQ�ROGHU��PD\�FUHDWH�D�EORJ��ZLNL��RU�SDUWLFLSDWH�LQ�RQOLQH�IRUXPV��,I�

DQ\WKLQJ��WRGD\³V�FKLOGUHQ�DUH�KHOSLQJ�XV�UHWKLQN�ZKDW�LW�PHDQV�WR�EH�OLWHUDWH�LQ�WKH�

9+,+/(:&(,'G&

The changing nature of childhood

7KH�VLPLODULWLHV�DQG�GLíHUHQFHV�EHWZHHQ�FKLOGUHQ�RI�WRGD\�DQG�FKLOGUHQ�RI�\HVWHUGD\�

DUH�D�EOHQG�RI�HOHPHQWV�UHVLVWDQW�WR�FKDQJH��DQG�DUHDV�ZKHUH�WKHUH�LV�VLJQL¼FDQW�FKDQJH�

IURP�SUHYLRXV�JHQHUDWLRQV��6DLG�RWKHUZLVH��WKHUH�DUH�WKLQJV�WKDW�VWD\�WKH�VDPH�DQG�WKLQJV�

/5(/&65(*,'G

L$,$4-+$%$*7!%6!@+*1$637!?*.*+-%$6.7B

S**#!=6+!S3+%3+*���(YHU\�FKLOG�QHHGV�WR�EH�KHOG��KHDUG��DQG�UHVSHFWHG�IRU�ZKR�V�KH�LV��

H5+:9)'*&(:.>&*''9&)>>;&/>&'F@:>)'A&,)>0*9.&/>&.'//:'A&E)+'*9.&/>&.5()'&?+/5&(*9A&;>./&

LPSRUWDQWO\��WKH\�QHHG�WR�EH�JLYHQ�D�VHFRQG�FKDQFH�LI�WKH\�PDNH�D�PLVWDNH��/DVWO\��

65+:9)'*&*''9&/)(*.+/+>*(:&@:(6'.&B&(*9&(..>6+(/'9&@)>@.&B&?5+65&(::>?&/5';&/>&.(E':8&

HQDFW��SOD\�RXW��DQG�ZRUN�WKURXJK�RWKHUZLVH�²GDQJHURXV³�LGHDV��7KH\�QHHG�²FRPSDVVHV³�

RU�VHOI�RULHQWDWLQJ�GHYLFHV��GLUHFWLRQV��DQG�DQFKRULQJ�WHFKQLTXHV��JXLGDQFH��ERXQGDULHV��

LVR�DV�QRW�WR�JHW�ORVW�LQ�WKHLU�MRXUQH\V��

0*1*46@,*.%-4!5+*.#7���0RVW�FKLOGUHQ�RI�D�JLYHQ�DJH�ZLOO�VKDUH�FHUWDLQ�LQWHUHVWV�DQG�DELOLWLHV�

)':(/+*,&/>&(,'A&>)&9'7':>@;'*/(:&./(,'A&*>&;(//')&/5'+)&@').>*(:&./8:'A&,'*9')A&>)&?5'*&(*9&

ZKHUH�WKH\�DUH�ERUQ��)RU�H[DPSOH��WRGGOHUV�ZLOO�W\SLFDOO\�DUJXH�WKHLU�SRLQW�RI�YLHZ�GLíHUHQWO\�

WKDQ�D�IRXU�\HDUV�ROG�RU�DQ�HLJKW�\HDUV�ROG��7KH\�PD\�UHYHUW�WR�VFUHDPLQJ�RU�EUXWH�IRUFH��ZKLOH�

ROGHU�FKLOGUHQ�KDYH�JHQHUDOO\�FRPH�WR�UHDOLVH�WKDW�XVLQJ�ZRUGV�WR�DVN�RU�QHJRWLDWH�PD\�EH�D�

PRUH�HíHFWLYH�VWUDWHJ\��$���\HDU�ROG�GRHVQ³W�UHDVRQ�LQ�WKH�VDPH�ZD\V�DV�DQ���\HDU�ROG�RU�

(&/''*G&
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Q6+,$.?!T#*.%$%M���7KHUH�DUH�GLíHUHQFHV�LQ�KRZ�FKLOGUHQ�IRUP�WKHLU�LGHQWLW\�HYHQ�DPRQJ�

FKLOGUHQ�ERUQ�LQ�WKH�VDPH�SODFH�DQG�DW�WKH�VDPH�WLPH��7KLV�PD\�EH�EHFDXVH�RI�WKHLU�

XSEULQJLQJ��EDFNJURXQG��IDPLO\�KLVWRU\��SHUVRQDOLW\��SUHGLVSRVLWLRQV��RU�JHQGHU��XVXDOO\�

D�FRPELQDWLRQ�RI�IDFWRUV��$V�D�UHVXOW�WKHUH�DUH�PDQ\�GLíHUHQW�ZD\V�LQ�ZKLFK�LQGLYLGXDOV�

'*,(,'&+*&/5'&?>):9A&.''&/5'+)&>?*&@>/'*/+(:A&)':(/'&/>&>/5').A&(*9&:'(7'&/5'+)&;()=G&Z065&

UHVHDUFK�KDV�EHHQ�GHGLFDWHG�WR�WKH�VWXG\�RI�LQGLYLGXDO��VW\OLVWLF�DQG�JHQGHU�GLíHUHQFHV��

LQ�ERWK�FKLOGUHQ�DQG�DGXOWV�����

'77$,$4-%$.?!:34%3+*���&HUWDLQ�JHQHUDWLRQDO�WUDLWV�KDYH�EHHQ�FOXVWHUHG�XQGHU�EURDG�KHDGOLQHV�

OLNH�%DE\�%RRPHUV��DQG�*HQHUDWLRQ�;��:KLOH�UHVHDUFK�RQ�WKH�PLOOHQQLXP�JHQHUDWLRQ�LV�

E(+):8&*'?A&(*9&>E/'*&6>*/)(9+6/>)8A&.>;'&6>)'&,'*')(/+>*(:&/)(+/.&()'&';'),+*,A&?5+65&

SURYH�IDLUO\�UREXVW�DQG�VXUIDFH�UHSHDWHGO\�LQ�GLíHUHQW�VWXGLHV��XQGHU�VOLJKWO\�GLíHUHQW�

ZRUGLQJV��7KH�SXUSRVH�RI�WKLV�UHSRUW�LV�WR�RíHU�D�ZRUNDEOH�IUDPHZRUN�JURXQGHG�LQ�

UHVHDUFK�¼QGLQJV�WKDW�ZLOO�HQDEOH�SDUHQWV��HGXFDWRUV��DQG�GHFLVLRQ�PDNHUV�WR�LGHQWLI\�

VRPH�RI�WKHVH�FRUH�WUDLWV�DQG�XQGHUVWDQG�KRZ�WKH\�DíHFW�KRZ�WRGD\³V�FKLOGUHQ�SOD\��

:'()*A&(*9&6)'(/'G

Differences to previous generations:

:H�KDYH�LGHQWL¼HG�VL[�GLVWLQFWLYH��\HW�UHODWHG�DUHDV�RI�GLíHUHQFH�WR�SUHYLRXV�JHQHUDWLRQV��(DFK�

DUHD�FRQVWLWXWHV�D�GLPHQVLRQ�WKDW��WRJHWKHU�ZLWK�RWKHUV��LQIRUPV�KRZ�WRGD\³V�FKLOGUHQ�SOD\��

OHDUQ��DQG�FUHDWH��7KH�GLPHQVLRQV�DUH�

!!!!AR!L&-+$7,!I&*'?&?(8.&>E&)':(/+*,G

!!!!CR!L&$=%$.?!$#*.%$%$*7!I�QHZ�ZD\V�RI�EHLQJ�

!!!!DR!>6+#*+I(+677$.?!!U!QHZ�ZD\V�RI�PRYLQJ�EHWZHHQ�ZRUOGV�

!!!!ER!V$%*+-($*7!9*M6.#!@+$.%!U&*'?&?(8.&>E&(0/5>)+*,&(*9&'F@)'..+>*G

&&&&FR!'!(34%3+*!6=!?-,$.?!U!6+!W7$,34$.?X!U&*'?&?(8.&>E&@:(8+*,&+/&.(E'G

!!!!GR!'!(34%3+*!6=!9+$(64*3+7/!,-)*+7/!&-()*+7/!-.#!&699M$7%7!®�QHZ�UHODWLRQVKLSV�

&&&&&&&?+/5&/5+*,.G

AR!L&-+$7,!B&1HZ�ZD\V�RI�UHODWLQJ�®�D�JURZLQJ�SUHFHGHQFH�RI�FR�FUHDWLRQ�RYHU�LQGLYLGXDO�

FRQVWUXFWLRQ��RI�²LQIRUPDWLRQ�EURNHUDJH³�RYHU�SHUVRQDO�HODERUDWLRQ����

0RUH�WKDQ�LQ�SUHYLRXV�JHQHUDWLRQV��WRGD\³V�FKLOGUHQ�VHHP�WR�EH�DSSURDFKLQJ�WKLQJV�

²RXWVLGH�LQ³�LQVWHDG�RI�²LQVLGH�RXW³��,Q�VXEVWDQFH��WKH\�WHQG�QRW�WR�GRQ³W�¼UVW�WKLQN�

DQG�WKHQ�DFW��RU�¼UVW�WU\�RXW�WKLQJV�IRU�WKHPVHOYHV�DQG�WKHQ�VKDUH�WKHP�ZLWK�RWKHUV��

,QVWHDG��WRGD\³V�FKLOGUHQ�DUH�PRUH�OLNHO\�WR�PLQJOH�EHIRUH�WKH\�PDNH��DQG�VKDUH�

EHIRUH�WKH\�WKLQN��7KH\�RIWHQ�ORYH�WR�FLUFXODWH�KDOI�EDNHG�LGHDV��VPDOO�VQLSSHWV��

0.0(::8&(/&(&E(./&@(6'A&+*./'(9&>E&=''@+*,&/5+*,.&/>&/5';.':7'.G&P5'8&9>&.>&?+/5&

NLQGUHG�VSLULWV�¯�SUHVHQW�RU�DEVHQW��7KHUHIRUH�VXFK�RSHQ�VKDULVP�FDOOV�IRU�

/)0./?>)/58&(::+'.G&
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CR!L&$=%$.?!$#*.%$%$*7�¯�1HZ�ZD\V�RI�EHLQJ�®�6KLIWLQJ�ERXQGDULHV�EHWZHHQ�ZKDW�LV�SHUFHLYHG�

DV�PH��SULYDWH��DQG�QRW�PH��SXEOLF���EHWZHHQ�ZKHUH�,�PLQH�HQGV�DQG�ZKHUH�\RX�\RXUV�EHJLQV��

EHWZHHQ�ZKDW�JHWV�LQFRUSRUDWHG��WDNHQ�LQ��DQG�SURMHFWHG�RXW��REMHFWL»HG��VHHQ�DV�²RWKHU³��

0RUH�WKDQ�LQ�SUHYLRXV�JHQHUDWLRQV��WRGD\³V�FKLOGUHQ�DUH�NHHQ�RQ�H[SORULQJ�GLíHUHQW�

IDFHWV�RI�WKHLU�SHUVRQDOLWLHV��7KHLU�VHQVH�RI�VHOI�LV�½XLG��7R�WKHP��WKH�GLYLGH�LV�QRW�

EHWZHHQ�YLUWXDO�DQG�²UHDO³�VHOI��,QVWHDG��WKH\�H[LVW�DW�DOO�OHYHOV��:KLOH�SXWWLQJ�RQ�D�PDVN�

RU�VZDSSLQJ�JHQGHU�DUH�QRW�QHZ��H�J��UROH�SOD\��FDUQLYDO���GLJLWDO�HQYLURQPHQWV�HQDEOH�

\RX�WR�EH�SUHVHQW�VLPXOWDQHRXVO\�LQ�GLíHUHQW�FRQWH[WV�DQG��LQ�HDFK��\RX�ZLOO�EH�WDNHQ�

DW�IDFH�YDOXH��RU�PDVN�YDOXH����&KLOGUHQ³V�WHQGHQF\�WR�ORRVHQ�ERXQGDULHV�EHWZHHQ�PH�

QRW�PH�DQG�WKHLU�DELOLW\�WR�EH�LQ�GLíHUHQW�SODFHV�DW�WKH�VDPH�WLPH�LV�VDLG�E\�VRPH�WR�

;()=&/5'&'*9&>E&/5'&*>/+>*&>E&/5'&+*9+7+90(:&(.&?'&=*>?&+/G&

DR!>6+#*+!(+677$.?!®�1HZ�ZD\V�RI�PRYLQJ�EHWZHHQ�ZRUOGV�¯�0RYLQJ�EHWZHHQ�SK\VLFDO�

DQG�GLJLWDO�UHDOPV�DQG�QHZ�ZD\V�RI�EHORQJLQJ�

0RUH�WKDQ�LQ�SUHYLRXV�JHQHUDWLRQV��WRGD\³V�FKLOGUHQ�HQJDJH�LQ�SDUDOOHO�DGYHQWXUHV��

DQG�EHORQJ�WR�PXOWLSOH�WULEHV��7KH\�PRYH�EHWZHHQ�ZRUOGV��YLUWXDO��SK\VLFDO��RIWHQ�

ZLWKRXW�PRYLQJ�WKHLU�ERGLHV��7KH\�PD\�IHHO�DW�KRPH�LQ�PRUH�WKDQ�RQH�SODFH���QRW�OLYH�

LQ�D�SODFH�LQ�SDUWLFXODU��&KLOGUHQ³V�LQFUHDVHG�GHVLUH�WR�FURVV�ERUGHUV��ERWK�JHRJUDSKLF�

DQG�FXOWXUDO�RU�EH\RQG�WKH�VXUIDFH�RI�WKLQJV��HQGV�WKH�QRWLRQV�RI�WHUULWRU\�DQG�URRWV�

DV�ZH�NQRZ�WKHP��,W�HQJHQGHUV�D�GHHSO\�IHOW�VHQVH�RI�EHORQJLQJ�WR�D�JOREDO�IDPLO\�RU�

YLOODJH��ZKLFK�FRQWULEXWHV�WR�WKH�GHYHORSPHQW�RI�WRGD\³V�QDVFHQW�FXOWXUHV�RI�VKDULVP�

(*9&:+W0+9&.':7'.G

ER!V$%*+-($*7!9*M6.#!@+$.%!B&1HZ�ZD\V�RI�DXWKRULQJ�DQG�H[SUHVVLRQ�®�'HHS�FKDQJHV�LQ�

ZKDW�LW�PHDQV�WR�EH�OLWHUDWH��DQG�FRQVHTXHQWO\��D�OLWHUDWH�WKLQNHU��)URP�ZULWH�WR�QRWDWH�WR�

DQQRWDWH��IURP�UHVHDUFK�WR�VHDUFK�

0RUH�WKDQ�LQ�SUHYLRXV�JHQHUDWLRQV��WKH�JDS�EHWZHHQ�UHDGLQJ�DQG�ZULWLQJ�LV�FORVLQJ��

DV�ZHOO�DV�EHWZHHQ�VSHHFK�DQG�ZULWLQJ��:ULWLQJ�EHFRPHV�PRUH�OLNH�D�TXLFN�DVVHPEO\��

RU�FROODJH��RI�FXW�DQG�SDVWH�IUDJPHQWV��5HDGLQJ�EHFRPHV�D�PRUH�DFWLYH�SURFHVV�

RI�KLJKOLJKWLQJ��HDUPDUNLQJ��DQQRWDWLQJ��OLQNLQJ��DQG�WDJJLQJ��0RUH�WKDQ�HYHU��WRGD\³V�

65+:9)'*&;+F&(*9&;(/65&;'9+(&)(/5')&/5(*&./()/&E)>;&.6)(/65A&*>)&9>&/5'8&./+6=&/>&/5'+)&

FUHDWLRQV�IRU�ORQJ��,QVWHDG��WKH\�ERUURZ�IURP�WKRVH�ZKR�LQVSLUH�DQG�WKH\�DGGUHVV�WKHLU�

FUHDWLRQV�WR�WKRVH�ZKR�PDWWHU¯DQG�LI�WLPH�SHUPLWV��WKH\�²PDVVDJH³��UHFRQ¼JXUH��

UHSXUSRVH��DGG�WR��ZKDW�FRPHV�LQ�WR�DGG�WKHLU�RZQ�PDUN�

13. !!! :&-@%*+!AB!H5+:9)'*A&I>0*,&J'>@:'&(*9&#)>?+*,&0@&L+,+/(:
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FR!'!(34%3+*!6=!?-,$.?!Y!6+!!W7$,34$.?X!Y!!1HZ�ZD\V�RI�SOD\LQJ�LW�VDIH�®�$�JURZLQJ�H[�

SHFWDWLRQ�WKDW�WKH�WRROV�DW�KDQG�DQG�WKH�ZRUOGV�WR�GZHOO�LQ�DUH�UHVSRQVLYH�DQG�IRUJLYLQJ��

DQG�WKDW�WKH\�OHW�\RX�H[SHULHQFH�WKLQJV�LQ�WKHLU�²XQUHDOLW\³�DQG�WDNH�ULVNV�VDIHO\��KDYLQJ�DQ�

²XQGR³�EXWWRQ�PHDQV�\RX�DUH�DOZD\V�JLYHQ�D�VHFRQG�FKDQFH��

7KH�XVH�RI�WKH�ZRUG�²VLPXOLQJ³�UHTXLUHV�VRPH�H[SODQDWLRQ��8QOLNH�²VLPXODWLQJ³�ZKLFK�

>E/'*&+;@:+'.&/5'&E(+/5E0:&)'@)>906/+>*&>E&(*&>)+,+*(:&+*&(*&(//';@/&/>&;+;+6&(*&

H[LVWLQJ�UHDOLW\��H�J��D�SURIHVVLRQDO�½LJKW�VLPXODWRU���²VLPXOLQJ³�LV�KHUH�PHDQW�DV�WKH�

FUHDWLRQ�RI�D�DOWHUQDWLYH�ZRUOG��SK\VLFDO�RU�YLUWXDO��WKDW�LV�²WUXH�WR�LWVHOI³�RU�YDOXDEOH�

LQ�LWV�RZQ�ULJKW��0RUH�WKDQ�LQ�SUHYLRXV�JHQHUDWLRQV��WRGD\³V�FKLOGUHQ�GHPDQG�WKDW�

WKH�WRROV�WKH\�XVH�SURYLGH�LPPHGLDWH�IHHGEDFN��DQG�PRVW�LPSRUWDQW��WKDW�WKH\�

FDQ�XQGR�D�EDG�PRYH�DW�DQ\�WLPH��DQG�NHHS�WUDFN�RI�WKLQJV��7KLV�TXDOLW\�RI�GLJLWDO�

WHFKQRORJLHV�HQFRXUDJHV�ERWK�D�FXOWXUH�RI�LWHUDWLRQ��WU\�DJDLQ��EXLOG�RQ�WRS��WDNH�

ZKDW�\RX�¼QG�D�VWHS�IXUWKHU��DQG�UDSLG�SURWRW\SLQJ��7RGD\³V�WRROV�UXQ�RSHUDWLRQV�IRU�

8>0A&(*9&5':@&8>0&@)>,)(;A&(*9&98*(;+6(::8&7+.0(:+S'&6>;@:'F&9(/(A&+*&?(8.&/5(/&

@)'Q9+,+/(:&/>>:.&5()9:8&9+9G&&

GR!'!(34%3+*!6=!9+$(64*3+7!U!,-)*+7/!&-()*+7/!-.#!&699M$7%7!B�1HZ�UHODWLRQVKLS�ZLWK�

WKH�H[WHUQDO�ZRUOG�®�1HZ�ZD\V�RI�FUHDWLQJ�FRQWHQW�DQG�PDNLQJ�WKLQJV��RI�PDNLQJ�REMHFWV�

DQG�FRQWHQW�²GR�WKLQJV³��DQG�RI�UHSXUSRVLQJ��UHF\FOLQJ��DQG�WUDGLQJ�WKHP�

&OHDUO\��WRGD\³V�FKLOGUHQ�DUH�PHVVLQJ�DURXQG�ZLWK�GLJLWDO�PHGLD�DQG�FRQWHQW�ZLWKRXW�

QHFHVVDULO\�FRQVWLWXWLQJ�D�FXOWXUH�RI�PDNHUV��+RZHYHU��PDQ\�HQWHUWDLQ�D�GLíHUHQW�

)':(/+>*.5+@&?+/5&/5+*,.&B&;(*Q;(9'&>)&*(/0)(:A&9+,+/(:&>)&@58.+6(:A&E>0*9&>)&

IDEULFDWHG�¯�DQG�WKLQN�GLíHUHQWO\�DERXW�KRZ�WKHVH�FDQ�EH�WUDQVIRUPHG�DQG�

UHSXUSRVHG���7KHVH�FKLOGUHQ�DUH�GLJLWDO�EULFROHXUV��HDJHU�WR�PRGLI\�FRQWHQW�E\�

5(6=+*,A&;(.5+*,&0@&(*9&;>99+*,G&45'*&>:9')A&/5'8&9'7':>@&*'?&?(8.&>E&

DXWKRULQJ�DQG�FUHDWLQJ��FUDIWLQJ��IDEULFDWLQJ���RI�PDNLQJ�REMHFWV�DQG�FRQWHQW�

²GR�WKLQJV³��FRQWUROOLQJ��SURJUDPPLQJ���DQG�RI�UHSXUSRVLQJ��PHQGLQJ��DQG�

WUDGLQJ�WKHVH��UHF\FOLQJ���

7R�FRQFOXGH��WKH�VL[�GLPHQVLRQV�PHQWLRQHG�DERYH�IRUP�D�V\VWHP��(DFK�LV�LPSRUWDQW�LQ�

+/.&>?*&)+,5/&8'/&/5'8&()'&(:.>&;0/0(::8&)'+*E>)6+*,&+*&.5(@+*,&5>?&9+,+/(:&*(/+7'.&@:(8&

DQG�OHDUQ��DQG�KRZ�WKH\�FRPH�XS�ZLWK�LGHDV�WKH\�QHYHU�KDG�EHIRUH��RU�FUHDWH�WKLQJV�WKDW�

DUH�QHZ�DQG�VXUSULVLQJ�WR�WKHLU�IULHQGV�DQG�FRPPXQLW\��&OHDUO\��QRW�DOO�\RXQJ�SHRSOH�H[KLELW�

WKH�²QHRPLOOLHQLDO³�WUDLWV�GHVFULEHG�KHUH��\HW�WKH�WUHQGV�DUH�ZRUWK�SD\LQJ�DWWHQWLRQ�WR��HVSHFLDOO\�

DV�ODUJHU�HíRUWV�DUH�EHLQJ�XQGHUWDNHQ�WR�QDUURZ�WKH�GLYLGHV�DPRQJ�WKH�\RXWK��7KH�ZRUOG�DV�D�

?5>:'&+.&+*6)'(.+*,:8&?+)'9A&(*9&?'&()'&65(),'9&?+/5&@)'@()+*,&>0)&8>0/5&/>&E(6'&/5'&

65(::'*,'.&>E&/5'&E0/0)'G&

14. !!! :&-@%*+!AB!H5+:9)'*A&I>0*,&J'>@:'&(*9&#)>?+*,&0@&L+,+/(:
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The changing nature of play

7R�XQGHUVWDQG�KRZ�WKH�GLJLWDO�UHDOP�LV�LQ½XHQFLQJ�SOD\��LW�LV�ZRUWK�GHOYLQJ�LQWR�KRZ�WKH�

65+:9)'*&/5';.':7'.&.''&@:(8&+*&/5'&7+)/0(:&(*9&@58.+6(:&)'(:;G&P>&/5+.&'*9A&/5'&!"#$&

*URXS�FRQGXFWHG�DQ�HWKQRJUDSKLF�VWXG\�ZLWK����FKLOGUHQ�DQG�WKHLU�SDUHQWV�LQ�WKH�86��

*HUPDQ\��6ZHGHQ��)LQODQG�DQG�-DSDQ�LQ�������7KH�UHVSRQGHQWV�ZHUH�ER\V�DQG�JLUOV��

)(*,+*,&E)>;&(,'&X&/>&UYA&?5>&?')'&6>;@()(/+7':8&(97(*6'9&+*&/5'&>?*').5+@&>)&0.'&

>E&9'7+6'.&(*9&/'65*>:>,8G&&

)LYH�NH\�¼QGLQJV�KLJKOLJKW�WKH�FKDQJLQJ�QDWXUH�RI�SOD\�

5&*!#$?$%-4!(6.%*O%!&-7!%+-.7=6+,*#!(&$4#+*.X7!@4-M!U

3XUVXLW�RI�GLJLWDO�SOD\�LV�EULQJLQJ�FKLOGUHQ�LQWR�QHZ�DUHDV�RI�WKH�KRXVH��QRW�WUDGLWLRQDOO\�

DVVRFLDWHG�ZLWK�SOD\�DUHDV��VXFK�DV�WKH�SDUHQW³V�EHGURRP��WKH�KRPH�RîFH�DQG�VR�

>*A&6)'(/+*,&+..0'.&()>0*9&/+;'Q.5()+*,&>E&.@(6'&(*9&9'7+6'.A&(*9&/5'&@()'*/(:&*''9&

WR�PRQLWRU�SOD\��0RELOLW\��ERWK�SK\VLFDO�DQG�YLUWXDO��DGGV�SULYDF\�DQG�RXU�VWXGLHV�

�.LUFKPDQQ�DQG�:HFNVWURP�������VKRZ�WKDW�FKLOGUHQ�LQFUHDVLQJO\�RZQ�ZKDW�WKH\�

FDQ�FDUU\����DQG�*DPHER\V��1LQWHQGR�'6³V��PRELOH�SKRQHV�DUH�DOO�YHKLFOHV�IRU�PRUH�

+*9'@'*9'*/&@:(8&(*9&6>**'6/+*,&/>&>/5').G&

5&*!#*7$+*!=6+!%-.?$9$4$%M!$7!-!9-++$*+!=6+!#$?$%-4!@+6#3(%7!U

3DUHQWV�VWUXJJOH�ZLWK�WKH�QRWLRQ�RI�ZKDW�FRQVWLWXWHV�²D�JRRG�JLIW³�ZKHQ�LW�FRPHV�WR�

SURGXFWV�LQ�WKH�GLJLWDO�UHDOP��LQ�DGGLWLRQ��FKLOGUHQ�DOVR�ORQJ�WR�KDYH�D�WDQJLEOH�

>0/6>;'&>E&@:(8G&-/&,+7'.&/5';&(*&'*5(*6'9&.'*.'&>E&>?*').5+@&(*9&(::>?.&

/5';&/>&9+.@:(8&6)'(/+>*.&/5'8&()'&@)>09&>EG&

<4-M!,61*7!7*-,4*774M!-(+677!@&M7$(-4!-.#!#$?$%-4!U

0RUH�WKDQ�DQ\�RWKHU�JHQHUDWLRQ��FKLOGUHQ�WRGD\�VHH�SOD\�VSDFHV�DV�½XLG�DQG�

FRQQHFWHG�EHWZHHQ�EULFNV�DQG�ELWV��RU�SK\VLFDO�DQG�YLUWXDO�HQYLURQPHQWV��&KLOGUHQ�

NQRZ�ZKDW�LV�UHDO�DQG�ZKDW�LV�QRW��EXW�WKH\�SHUFHLYH�WKH�ERXQGDULHV�DV�PRUH�½XLG�

DQG�IXOO�RI�FRQQHFWLQJ�OLQNV��7KH\�DUH�LQ�D�SODFH�LQ�EHWZHHQ�

���� .LUFKPDQQ��7LP��:HFNVWURP��&HFLOLD���������.LGV
�,QQHU�&LUFOH�6WXG\�������'LJLWDO�FUHDWLYLW\G&!"#$%&M'@>)/G&

15. !!! :&-@%*+!CB!J:(8&+*&/5'&L+,+/(:&M'(:;
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0$?$%-4!@4-M!$7!#+$1*.!9M!%&*!#*7$+*!%6!4$1*!63%!7%6+$*7!U

²/LYLQJ�RXW�VWRULHV³�GHVFULEHV�WKH�IDPLOLDU�DFWLYLW\�WKDW�GRPLQDWHV�FKLOGUHQ³V�SOD\��FKLOGUHQ�

SODFLQJ�FKDUDFWHUV�ZLWKLQ�¼FWLRQDO�VHWWLQJV�DQG�HYHQWV��DQG�HQDFWLQJ�WKHLU�EHKDYLRXU�DQG�

GLDORJXHV��7KURXJK�OLYLQJ�RXW�VWRULHV�FKLOGUHQ�H[SORUH�DQG�OHDUQ�DERXW�WKH�ZRUOG�DURXQG�

WKHP�DQG�XQGHUVWDQG�WKHLU�SODFH�ZLWKLQ�LW��6WRULHV�SURYLGH�FKLOGUHQ�ZLWK�VDIH�WHUULWRU\�IRU�

H[SHULPHQWDWLRQ��7KHUH�DUH�PDQ\�LQ½XHQFHV�RQ�ZKLFK�VWRULHV�FKLOGUHQ�GHFLGH�WR�OLYH�RXW��

+RZHYHU��PRVW�FKLOGUHQ�KDYH�D�FRXSOH�RI�DUHDV�RI�LQWHUHVWV�DERXW�ZKLFK�WKH\�DUH�UHDOO\�

SDVVLRQDWH��$URXQG�WKHVH�DUHDV�RI�LQWHUHVW�FKLOGUHQ�ZLOO�RIWHQ�IRUP�D�ZHE�RI�FRQWHQW�

(*9&'F@')/+.'A&(&0*+7').'A&?5+65&E0':.&/5'+)&./>)+'.G&P?>&/8@+6(:&.>0)6'.&>E&0*+7').'.&

DQG�VWRULHV�DUH�PHGLD�IUDQFKLVHV��VXFK�DV�6WDU�:DUV�DQG�+DUU\�3RWWHU��DQG�HYHQWV�LQ�

'7')89(8&:+E'&?5+65&;(='&(*&+;@)'..+>*&>*&65+:9)'*&()'&>E/'*&/)(*.:(/'9&+*/>&./>)+'.&

(*9&:+7'9&>0/G&&&&

7KH�H[SDQGHG�SOD\�RîHUHG�E\�QHWZRUNV�LV�SXOOLQJ�FKLOGUHQ�RQOLQH��

$*:+*'&*'/?>)=.&'*5(*6'&.>6+(:&@:(8A&(*9&/5'&*'/?>)='9&9+,+/(:&@:(8,)>0*9&+.&(:?(8.&

VZLWFKHG�RQ��7KH�H[FLWHPHQW�RI�VKDULQJ�D�SOD\�VSDFH�LV�VLPLODU�WR�D�²UHDO³�FROOHFWLYH�

@:(8,)>0*9G&45+:'&/5'&>@@>)/0*+/+'.&E>)&65+:9)'*&/>&@58.+6(::8&,>&/>&/5'+)&:>6(:&

@:(8,)>0*9&()'&+*6)'(.+*,:8&:+;+/'9A&(&7+)/0(:&@:(8,)>0*9&+.&(&@:(6'&/5'8&6(*&(66'..&

E)>;&5>;'A&(/&(*8&/+;'&>E&/5'&9(8A&(*9&.W0''S'&+*/>&/5'+)&/+;'&)'./)+6/+>*.G&P5'&

/'65*>:>,+'.&(:.>&E(6+:+/(/'&65+:9)'*&@:(8+*,&/>,'/5')&+*&*'?&?(8.A&0.+*,&*'/?>)='9&

SOD\�®�IRU�LQVWDQFH�E\�FROODERUDWLQJ�DJDLQVW�DQ�RSSRQHQW�ZKR�LV�RXWVLGH�WKHLU�

+;;'9+(/'&6+)6:'G&$*:+*'A&65+:9)'*&./)'/65&(*9&/'./&/5'+)&)>:'.&+*&(&@()'*/QE)''&.@(6'&

DQG�WKLV�FUHDWHV�D�IDVW�WUDFN�WR�HVWDEOLVKLQJ�DQ�LQGHSHQGHQW�LGHQWLW\��6SHQGLQJ�WLPH�

ZLWK�SHHUV�LV�RQH�ZD\�FKLOGUHQ�GH¼QH�DQ�LGHQWLW\�LQGHSHQGHQW�IURP�WKHLU�SDUHQWV��

%HLQJ�RQOLQH�DOORZV�FKLOGUHQ�WR�H[SDQG�WKH�FROODERUDWLYH�DXGLHQFH�IRU�GLVSOD\LQJ��

WHVWLQJ�DQG�DîUPLQJ��5HSUHVHQWLQJ�RQHVHOI�LQ�DQ�RQOLQH�HQYLURQPHQW�LV�EHFRPLQJ�

(*&+*/',)(:&@()/&>E&/5'&@').>*(:&+9'*/+/8&>E&65+:9)'*G

Four ways of bridging the virtual and physical through play

7KH�¼QGLQJV�DERYH�VKRZ�WKDW�WKH�GLJLWDO�UHDOP�FDQ�DXJPHQW�SOD\�LQ�GLíHUHQW�ZD\V��DQG�

/5(/&/5'&;>)'&6>;@'::+*,&@:(8&.6'*()+>.&()'&/5>.'&?5')'&/5'&7+)/0(:&(*9&@58.+6(:&'(65&

@:(8&(&@()/&+*&'*)+65+*,&/5'&'F@')+'*6'G&-*9''9&>*'&>E&/5'&7')8&.066'..E0:&@)>906/.&>E&

ODWH��WKH�1LQWHQGR�:LL��FRQYLQFLQJO\�EULGJHV�D�PXOWLWXGH�RI�UHDOPV��VROLWDU\�DQG�VRFLDO�

SOD\��GLJLWDO�DQG�SK\VLFDO�HQYLURQPHQWV��2XU�¼QGLQJV�KLJKOLJKW�IRXU�GLVWLQFW�NLQGV�RI�SOD\�

WKDW�VXFFHVVIXOO\�LQFRUSRUDWHV�WKH�DíRUGDQFHV�RI�WKH�GLJLWDO�UHDOP�LQWR�ULFK�H[SDQGHG�

SOD\�H[SHULHQFHV��

���3OD\�LQ�DQ�HYROYLQJ�YLUWXDO�ZRUOG�®�ZDONLQJ�WKURXJK�WKH�ORRNLQJ�JODVV��H�J��RQOLQH�

JDPHV��VRFLDO�YLUWXDO�HQYLURQPHQWV��FRPSXWHU�JDPHV���PLFURZRUGV���

16. !!! :&-@%*+!CB!J:(8&+*&/5'&L+,+/(:&M'(:;
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����� *HH��-DPHV�3DXO��²/HDUQLQJ�DQG�*DPHV�³�7KH�(FRORJ\�RI�*DPHV��&RQQHFWLQJ�<RXWK��*DPHV��DQG�/HDUQLQJ��(GLWHG�E\�.DWLH�6DOHQ���
� 7KH�-RKQ�'��DQG�&DWKHULQH�7��0DF$UWKXU�)RXQGDWLRQ�6HULHV�RQ�'LJLWDO�0HGLD�DQG�/HDUQLQJ��&DPEULGJH��0$��7KH�0,7�3UHVV���������
� 3S����®���
[G&& P5>;(.&(*9&T)>?*&122\A&@G&UY\G
���� 7XUNOH��6��������/LIH�RQ�WKH�VFUHHQ��,GHQWLW\�LQ�WKH�DJH�RI�WKH�LQWHUQHW��1HZ�<RUN��7RXFKVWRQH
OG&& T').A&ZG&122U&²,GHQWLW\�FRQVWUXFWLRQ�HQYLURQPHQWV³��-RXUQDO�RI�WKH�/HDUQLQJ�6FLHQFHV������������������

9LUWXDO�ZRUOGV�DUH�HYROYLQJ�²LQYHQWHG�UHDOLWLHV³�WKDW�UHVSRQG�WR�SOD\HUV³�LQWHUDFWLRQV�

DV�LI�WKH\�ZHUH�UHDO��7KH\�DUH�LGHDO�HQYLURQPHQWV�IRU�OLYLQJ�RXW�VWRULHV��-DPHV�*HH�

�������DVVHUWV�WKDW�°3OD\LQJ�DQ�002*�LV�OLNH�SHUIRUPLQJ�RQ�D�VWDJH±��7KH�SOD\HU��

OLNH�DQ�DFWRU��LV�FUHDWLQJ�WKH�UROH�DQG�ZRUOG�KH�RU�VKH�LQKDELWV��<HW�DV�WKH�ZRUOG�LV�

FRQVWDQWO\�LQ�D�VWDWH�RI�½X[��SOD\HUV�KDYH�WR�FRQWLQXDOO\�DGDSW�WR�FKDQJHV��$V�WKH\�

SURJUHVV�WKURXJK�WKH�JDPH��WKH�FKDOOHQJHV�WKH�ZRUOG�SUHVHQWV�UHGH¼QH�WKH�QDWXUH�

>E&/5'&,(;'&+/.':EG]

°7KH�HOHPHQW�RI�LPDJLQDWLRQ�WKDW�PRVW�VLJQL¼FDQWO\�GLVWLQJXLVKHV�YLUWXDO�HQYLURQPHQWV�

IURP�RWKHU�RQOLQH�PHGLD�RU�LQWHUDFWLYH�VLWHV�LV�RXU�DELOLW\�WR�VWHS�LQWR�WKHP��EULQJLQJ�

PDQ\�RI�RXU�SK\VLFDO�ZRUOG�DWWLWXGHV��GLVSRVLWLRQV��DQG�EHOLHIV�LQWR�WKH�YLUWXDO�VSDFH��

ZKLOH�OHDYLQJ�RWKHUV�EHKLQG�>���@±�7KH�IDFW�WKDW�LW�LV�D�VSDFH�LQKDELWHG�E\�RWKHUV��ZKR�DUH�

WKHPVHOYHV�ERWK�GLVWULEXWHG��LQ�WKH�VHQVH�WKDW�WKHLU�SK\VLFDO�ERGLHV�DUH�VSUHDG�RXW�DOO�

RYHU�WKH�ZRUOG��DQG�FR�SUHVHQW��LQ�WKH�VHQVH�WKDW�WKHLU�DYDWDUV�DUH�LQ�WKH�VDPH�VSDFH���

SURYLGHV�WKH�EDVLV�IRU�FRQVWUXFWLQJ�WKH�ZRUOG�WKH\�HDFK�LQKDELW�

T8&.5+E/+*,&/5'&6>*./)(+*/.&>E&/5'&@58.+6(:&?>):9A&(.&?'&=*>?&+/A&(*9&(:?(8.&,+7+*,&

SOD\HUV�D�VHFRQG�FKDQFH��YLUWXDO�ZRUOGV�RíHU�D�XQLTXH�WUDQVLWLRQDO�]RQH�IRU�SOD\HUV�

WR�OHW�JR�RI�XVXDO�ZD\V�RI�GRLQJ�DQG�WKLQNLQJ��DQG�WR�SXVK�WKH�ERXQGDULHV��L�H��

WDNH�ULVNV��ZLWKRXW�HQGXULQJ�WKH�FRQVHTXHQFHV�RI�GRLQJ�VR�²IRU�JRRG³��6RFLDO�

YLUWXDO�HQYLURQPHQWV�RíHU�YDOXDEOH�RFFDVLRQV�IRU�VHOI�H[SORUDWLRQ�DQG�LGHQWLW\�

IRUPDWLRQ��7XUNOH��������%HUV�������������([DPSOHV�RI�VRFLDO�YLUWXDO�HQYLURQPHQWV��RQOLQH�

JDPHV��DQG�FRPSXWHU�PLFURZRUOGV�LQFOXGH�)DFHERRN��6HFRQG�/LIH��022V�DQG�08'V��

6,0��DQG�HYHQ�7HWULV�

���3OD\�ZLWK�²VPDUW³�WKLQJV�®�IDLU\ODQG�FRPH�WUXH���H�J��WDONLQJ�GROOV��LQWHOOLJHQW�EULFNV��

UHDOWLRQDO�ERWV��VHQVLQJ�GHYLFHV���

6PDUW�WKLQJV�DUH�EHVW�GH¼QHG�DV�SOD\�SURSV�ZLWK�D�PLQG�RI�WKHLU�RZQ��7KH\�ORRN�OLNH�

LQDQLPDWH�REMHFWV�EXW�WKH\�DFW�OLNH�SHRSOH��RU�SHWV��7KH\�HQDEOH�RQH�WR�RSHQ�XS�D�

ZKROH�QHZ�ZRUOG�RI�GUHDP�FRPH�WUXH�WKDW�EOXUV�WKH�XVXDO�GLYLGH�EHWZHHQ�DQLPDWH�

DQG�LQDQLPDWH��YLUWXDO�DQG�SK\VLFDO��/LNH�LQ�D�IDLU\ODQG��WHDSRWV�DUH�EURXJKW�WR�OLIH�

DQG�KRUVHV�WDON��<HW�XQOLNH�LQ�D�IDLU\ODQG��WKH\�DFWXDOO\�UHVSRQG�WR�SOD\HUV³�LQWHUDFWLRQ��

$GG�WR�WKLV�WKDW�VPDUW�WR\V�GRQ³W�MXVW�H[LVW�LQ�WKH�YLUWXDO�UHDOP��VHFWLRQ����EXW�WKH\�

FRPH�WR�\RX��WKH\�VLW�LQ�\RXU�OLYLQJ�URRP�RU�EHG�URRP��SHUIRUP�WKHLU�IXQFWLRQ��DQG�

FDQ�EH�FXGGOHG��KHOG��DQG�GULYHQ�DURXQG��7KH\�H[LVW�LQ�WKHLU�RZQ�SK\VLFDO�DQG�

WDQJLEOH�ERGLHV�

2EYLRXVO\��WR\V�QHHG�QRW�EH�DQLPDWHG�®�RU�SHUVRQL¼HG�DQWKURSRPRUSKLVHG�®�WR�

FDSWXUH�D�FKLOG³V�LPDJLQDWLRQ��,QGHHG��IRU�\RXQJHU�FKLOGUHQ��WKH�VLPSOHVW�RI�WR\V��

VXFK�DV�'XSOR�EORFNV��LQYLWH�WKHP�WR�H[SORUH�DQG�FUHDWH�PHDQLQJ�IRU�WKHPVHOYHV��

<HW�IRU�VRPHZKDW�ROGHU�FKLOGUHQ��D�WR\�WKDW�H[LVWV��EHKDYHV��DQG�UHVSRQGV��RíHUV�D�

GLíHUHQW�NLQG�RI�HQJDJHPHQW��LW�LQWULJXHV�EHFDXVH�LW�GRHV�WKLQJV�RQ�LWV�RZQ��LW�

17. !!! :&-@%*+!CB!J:(8&+*&/5'&L+,+/(:&M'(:;
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���� KWWS���ZHE�PHGLD�PLW�HGX�aNLPLNR�LREUXVK�

DSSHDOV�EHFDXVH�LW�LV�D�VXUSULVLQJ�K\EULG��DQG�LW�EHFRPHV�D�SDUWQHU�EHFDXVH�

RI�LWV�UHODWLYH�DXWRQRP\��3OD\LQJ�ZLWK�VPDUW�WKLQJV�DOORZV�FKLOGUHQ�WR�SURMHFW�ZKDW�

PDNHV�WKHP�KXPDQ��OLNH�KDYLQJ�LGHDV�RU�IHHOLQJV��LQWR�WKH�WR\V��WR�H[SORUH�WKH�¼QH�

OLQH�EHWZHHQ�DJHQF\�DQG�FDXVDWLRQ��WR�RSWLPL]H�WKH�GDQFH�ZLWK�WKH�WR\�DQG�WR�

QHJRWLDWH�FRQWURO��DQG�XOWLPDWHO\��WR�EXLOG�WKHLU�RZQ�VPDUW�RU�UHVSRQVLYH�WR\V���

3RSXODU�H[DPSOHV�RI�VPDUW�WR\V�LQFOXGH��DW�WKH�KLJK�HQG��$LER��WKH�GHOX[H�UHODWLRQDO�

ERW�GHVLJQHG�E\�6RQ\��3OHR��DOO�WKH�ZD\�GRZQ�WR�)XUELHV��1HRSHWV��7DPDJRWFKL��DQG�

WDONLQJ�GROOV��7KH\�DOVR�LQFOXGH�²VPDUW³�WLQNHUDEOH�EXLOGLQJ�VHWV��ZLWK�VPDUW�EULFNV��

DFWXDWRUV�DQG�VHQVRUV����VXFK�DV�7RSRER�DQG�/(*2��0LQGVWRUPV��

6RPH�²VPDUW�WR\V³�FDQ�EH�SUREOHPDWLF��DQG�IDU�IURP�WKH�/(*2��LGHDO�PRGHO�RI�SOD\��LI�

WKH\�KDYH�PDQ\�SUHVHW�IXQFWLRQV�VWUDLJKW�RXW�RI�WKH�ER[��6RSKLVWLFDWHG�HOHFWURQLFV�

GR�QRW�QHFHVVDULO\�QXUWXUH�FUHDWLYLW\�®�LQGHHG��WKH\�FDQ�KDYH�WKH�RSSRVLWH�HíHFW��

GRLQJ�DOO�NLQGV�RI�GD]]OLQJ�WULFNV�EXW�IDLOLQJ�WR�QXUWXUH�H[SORUDWLRQ�DQG�LPDJLQDWLRQ��

&OHDUO\�WKH�EHWWHU�NLQG�RI�VPDUW�WR\V�DUH�WKRVH�ZKLFK�HQFRXUDJH�H[SHULPHQWDWLRQ��

6)'(/+7+/8A&(*9&6>;;0*+6(/+>*G

���3OD\�LQ�PL[HG�UHDOLWLHV�®�IHHW�RQ�WKH�JURXQG��KHDG�LQ�WKH�VN\��H�J��1LQWHQGR�:LL��

DXJPHQWHG�UHDOLW\��ORFDWLRQ�EDVHG�GHYLFHV��WDQJLEOH�WDEOH�WRSV��WKH�ZHE�RI�WKLQJV��

0L[HG�UHDOLWLHV�DUH�SDUWLFXODU�LQ�WKDW�WKH\�UHFODLP�SOD\HUV³�ERGLHV�DQG�WKHLU�SODFH�LQ�

WKH�SK\VLFDO�ZRUOG�ZKLOH��DW�WKH�VDPH�WLPH��QRW�ORVLQJ�VRPH�RI�WKH�EHQH¼WV�RI�GLJLWDO�

DXJPHQWDWLRQ��/RFDWLRQ�EDVHG���XELTXLWRXV��DQG�PRELOH�WHFKQRORJLHV�HQDEOH�SOD\HUV�

WR�PRYH�DERXW�IUHHO\��7DQJLEOH�LQWHUIDFHV�DOORZ�WKHP�WR�JUDE�KROG�RI�WKLQJV�GLUHFWO\��

&RGH�EDUV��5),'�WDJV�DQG�*36�DOORZ�WKHP�WR�SURPSW�SK\VLFDO�REMHFWV�DQG�SODFHV�

WR�XQYHLO�WKHLU�VSHFLDO�SRZHUV��WKDW³V�ZKHQ�DSSDUHQWO\�LQHUW�REMHFWV�ZLOO�VWDUW�WHOOLQJ�

\RX�WKLQJV�WKDW�\RX�FRXOG�QHYHU�LPDJLQH��DQG�OHW�\RX�SHHN�EH\RQG�WKH�VXUIDFH�
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%HVLGHV�WKH�1LQWHQGR�:LL�RU�'DQFH�UHYROXWLRQ��DQ�LQWULJXLQJ�PL[HG�UHDOLW\�SOD\WKLQJ�

IRU�FKLOGUHQ�RI�DOO�DJHV�LV�²6N\6FRXW³��D�SHUVRQDO�FDUU\�DORQJ�SODQHWDULXP�WKDW�OHWV�

\RX�IUDPH�D�VWDU�DQG��DV�\RX�GR��WHOOV�\RX�DOO�DERXW�WKH�WDUJHWHG�FHOHVWULDO�ERG\��
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H[DPSOH�RI�PL[HG�UHDOLW\�LV�WKH�,�2�EUXVK�GHVLJQHG�E\�.LPLNR�5\RNDL�DQG�6WHIDQ�

0DUWL�LQ�WKH�WDQJEOH�PHGLD�JURXS�DW�WKH�0,7�0HGLD�/DE��D�PDJLFDO�SDLQW�EUXVK��

ZLWK�D�WLQ\�VPDUW�FDPHUD�EXLOW�LQ���WKDW�OHWV�\RX�²SLFN�XS³�DQG�GUDZ�ZLWK�WH[WXUHV�

>LW�VHHV@�LQ�WKH�ZRUOG����*36�SRZHUHG�WUHDVXUH�KXQWV��$OWHUQDWH�5HDOLW\�*DPLQJ�
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���3OD\�URXWLQHV�IRU�PRYLQJ�EDFN�DQG�IRUWK�EHWZHHQ�GLJLWDO�DQG�SK\VLFDO��EHWZHHQ�VROR�

SOD\�DQG�SOD\LQJ�ZLWK�RWKHUV��

$V�WKH\�SOD\��FKLOGUHQ�UDUHO\�MXVW�GR�RQH�WKLQJ�DW�WKH�WLPH��,QVWHDG��WKH\�PRYH

EHWZHHQ�ZRUOGV��DQG�VRPHWLPHV�HYHQ�VHHP�WR�H[LVW�LQ�GLíHUHQW�ZRUOGV�DW�RQFH��
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ZKDW��DQG�ZLWK�ZKRP��7KH�UROH�RI�VXFK�URXWLQHV�FDQQRW�EH�XQGHUHVWLPDWHG��,QYHQWHG�

E\�WKH�SOD\HUV�WKHPVHOYHV��WKH\�DUH�FOHYHU��IXQ�DQG�RIWHQ�WDFLW�ZD\V�WR�SDFH��ULWXDOL]H��

DQG�RUFKHVWUDWH�PXOWLSOH�VWUHDPV�RI�DFWLYLW\�DQG�FRQ½LFWLQJ�XUJHV��/LNH�WUDYHOHUV�ZKR�

VLW�WRJHWKHU�LQ�D�F\EHU�FDIH�ZKLOH�HDFK�URDPV�DERXW�LQ�F\EHUVSDFH��FKLOGUHQ�DUH�YHU\�

SDUWLFXODU�DERXW�ZKHUH�WKH\�ZDQW�WR�EH�ZKHQ��ZLWK�ZKRP��DQG�WR�GR�ZKDW��3OD\�URXWLQHV�

DOORZV�WKH�SOD\HUV�WR�IHHO�ZKROH�DQG�LQ�FKDUJH��LQ�VSLWH�RI�FRQVWDQWO\�EHLQJ�RQ�WKH�JR��
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,Q�D�UHPDUNDEOH�ZRUN�RI�HWKQRJUDSK\�HQWLWOHG�²,Q�*DPH��,Q�5RRP��,Q�:RUOG��

5HFRQQHFWLQJ�9LGHR�*DPH�3OD\�WR�WKH�5HVW�RI�&KLOGUHQ³V�/LYHV³��5HHG�HW�DO������������

DQDO\VHG��KRZ�²LQ�JDPH³�DFWLYLWLHV�DUH�WDQJOHG�XS�ZLWK�²LQ�URRP³�DFWLYLWLHV�DQG�WKH�

ZLGHU�ZRUOGV�WKDW�\RXQJ�SHRSOH�LQKDELW��)LQGLQJV�VKRZ�WKDW�RQOLQH�SOD\�LV�XVXDOO\�EXW�

RQH�VWUHDP�RI�ZKDW³V�JRLQJ�RQ�LQ�WKH�URRPV�ZKHUH�WKH�SOD\HUV�DUH��3KRQHV�ULQJ��

SDUHQWV�SRS�LQ��DQG�SOD\HUV�LQWHUDFW�LQ�PDQ\�ZD\V�ZLWK�IULHQGV��VLEOLQJV��DQG�PDWHQ

ULDO�UHVRXUFHV�¯�RWKHU�WKDQ�WKH�JDPH��°,W³V�D�NLQG�RI�>HQWDQJOHPHQW@�WKDW�WKH�SOD\HUV�

()'&W0+/'&(6/+7'&+*&6>*./)06/+*,&/5';.':7'.G&4'&.(?&/5(/&8>0*,&@'>@:'&(6/+7':8&

MX[WDSRVHG�FRQVHTXHQFHV�IRU�DFWLRQV�LQ�JDPH�DQG�LQ�ZRUOG±�

&RPSDULQJ�WKH�¼QGLQJV�IURP�WKH�/(*2��HWKQRJUDSKLF�VWXG\�ZLWK�WKH�IRXU�GLVWLQFW�SOD\�

H[SHULHQFHV�LQ�WKH�GLJLWDO�UHDOP��LW�EHFRPHV�FOHDU�WKDW�DOWKRXJK�GHYLFHV�DQG�VRIWZDUH�
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EHKLQG�WKH�SOD\�H[SHULHQFHV��DV�H[HPSOL¼HG�E\�WKH�¼QGLQJV�DURXQG�VRFLDO�SOD\�DQG�WKH�

LPSRUWDQFH�RI�OLYHG�VWRULHV�LQ�FKLOGUHQ³V�SOD\��7KHUHIRUH�LW�PDNHV�VHQVH�WR�IXUWKHU�H[SORUH�
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WKDQ�SXUHO\�DFFRXQWLQJ�IRU�WKH�NLQGV�RI�SOD\�FXUUHQW�SURGXFWV��VLWHV�DQG�VRIWZDUH�HQDEOH�
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'RQ�7DSVFRWW��������VXJJHVWV�LQ�KLV�ERRN�*URZQ�XS�'LJLWDO���WKDW�WKH�²1HW�JHQHUDWLRQ³��LQ�

KLV�VWXG\��FKLOGUHQ�ERUQ�EHWZHHQ�-DQXDU\������DQG�'HFHPEHU�������DUH�D�JURXS�ZLWK�VLJQL¼Q

FDQWO\�GLíHUHQW�PRGHV�RI�EHLQJ�LQ�WKH�ZRUOG��WUDQVIRUPHG�E\�WHFKQRORJ\��2Q�WKH�FRQWUDU\��

WKH�DXWKRUV�RI�/LYLQJ�DQG�/HDUQLQJ�ZLWK�1HZ�0HGLD����KLJKOLJKW�WKDW�ZKDW�LV�FKDQJLQJ�DUH�

WKH�GLíHUHQW�JHQUHV�RU�PRGHV�RI�HQJDJHPHQW�ZLWK�QHZ�PHGLD��7KH\�PHQWLRQ�WZR�GULYHUV�
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RI�RQOLQH�HQJDJHPHQW�ZKLFK��LQ�RXU�YLHZ��DSSO\�WR�GLJLWDO�PHGLD�LQ�JHQHUDO��IULHQGVKLS�GULYQ

HQ��JHQHUDO�VRFLDOLVLQJ�ZLWK�IULHQGV�DQG�SHHUV���DQG�LQWHUHVW�GULYHQ��VSHFLDOLVHG�DFWLYLWLHV��

LQWHUHVWV��RU�QLFKH�LGHQWLWLHV��
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SHRSOH�DV�WKH\�JR�DERXW�WKHLU�GD\�WR�GD\�QHJRWLDWLRQV�ZLWK�IULHQGV�DQG�SHHUV��,Q�WKH�

WUDGLWLRQ�RI�\HVWHUGD\³V�SHQ�SDOV��WRGD\³V�QHW�SDOV�XVH�GLJLWDO�PHGLD�WR�VXVWDLQ�VRFLDO�

ERQGV�EH\RQG�WHUULWRULDO�ERUGHUV��IURP�606�WR�)DFHERRN�

,QWHUHVW�GULYHQ�SUDFWLFHV�DUH�ZKDW�\RXQJ�SHRSOH�GHVFULEH�DV�WKH�GRPDLQ�RI�WKH�JHHNV��

IUHDNV��PXVLFLDQV��DQG�DUWLVWV�ZKR�DUH�LGHQWL¼HG�DV�VPDUW��GLíHUHQW��RU�FUHDWLYH��7KH\�¼QG�

D�GLíHUHQW�QHWZRUN�RI�SHHUV�DQG�GHYHORS�GHHS�IULHQGVKLSV�WKURXJK�WKHVH�HQJDJHPHQWV��

EXW�LQ�WKHVH�FDVHV�WKH�LQWHUHVW�FRPHV�¼UVW��DQG�WKH\�VWUXFWXUH�WKH�ZD\V�SHHUV�PLQJOH�
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$OWKRXJK�VRPH�LQWHUHVW�EDVHG�DFWLYLWLHV�VXFK�DV�VSRUWV�DQG�PXVLF�KDYH�EHHQ�VXSSRUWHG�

WKURXJK�VFKRROV�DQG�RYHUODS�ZLWK�\RXQJ�SHRSOH³V�IULHQGVKLS�GULYHQ�QHWZRUNV��RWKHU�NLQGV�

RI�LQWHUHVWV�UHTXLUH�PRUH�IDU�½XQJ�QHWZRUNV�RI�DîOLDWLRQ�DQG�H[SHUWLVH��%HIRUH�WKH�NLQG�RI�

FRQQHFWLYLW\�HQDEOHG�E\�WKH�,QWHUQHW��WKH�SXUVXLW�RI�VXFK�QLFKH�LQWHUHVWV�ZDV�GLîFXOW��\HW�
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HQDEOLQJ�\RXQJ�SHRSOH�WR�SXUVXH�D�JUHDWHU�GLYHUVLW\�RI�LQWHUHVWV�DORQJ�ZLWK�GUDZLQJ�RQ�

H[SHUWLVH�IURP�PXFK�IXUWKHU�D¼HOG�WKDQ�HYHU�EHIRUH�
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)ULHQGVKLS�GULYHQ�DQG�LQWHUHVW�GULYHQ�JHQUHV�SURYLGH�D�EURDG�IUDPHZRUN�IRU�LGHQWLI\LQJ�

ZKDW�WKH�DXWKRUV�VDZ�DV�WKH�PRVW�VDOLHQW�VRFLDO�DQG�FXOWXUDO�GLVWLQFWLRQ�WKDW�GLíHUHQWLDWHG�

QHZ�PHGLD�SUDFWLFH�DPRQJ�\RXQJ�SHRSOH��,Q�DGGLWLRQ��WKH\�LGHQWL¼HG�WKUHH�PRGHV�RI�

SDUWLFLSDWLRQ�WKDW�GHVFULEH�GLíHUHQW�GHJUHHV�RI�FRPPLWPHQW�WR�PHGLD�HQJDJHPHQW��

²KDQJLQJ�RXW³��²PHVVLQJ�DURXQG³��DQG�²JHHNLQJ�RXW³��

Q+$*.#7&$@I#+$1*.!*.?-?*,*.%B�²+DQJLQJ�2XW³

²+DQJLQJ�RXW³�LV�RIWHQ�UHJDUGHG�DV�D�ODLG�EDFN�DQG�VRPHZKDW�SDVVLYH�IRUP�RI�

HQJDJHPHQW��RQH�WKDW�ODFNV�SXUSRVH�DQG�GLUHFWLRQ���DQG�JHWV�DVVRFLDWHG�ZLWK�

D��²JHQHUDO�VKLIW�IURP�JLYHQ�FKLOGKRRG�UHODWLRQVKLSV��VXFK�DV�IDPLOLHV�DQG�ORFDO�

FRPPXQLWLHV��WR�SHHU�DQG�IULHQGVKLS�FHQWHUHG�VRFLDO�JURXSV³��8QOLNH�ZLWK�RWKHU�

PRGHV�RI�SDUWLFLSDWLRQ��H�J�²PHVVLQJ�DURXQG³�DQG�²JHHNLQJ�RXW³���SDUHQWV�DQG�

HGXFDWRUV�WHQG�QRW�WR�VHH�WKH�SUDFWLFHV�LQYROYHG�LQ�²KDQJLQJ�RXW³�DV�VXSSRUWLQJ�

OHDUQLQJ�³����²+DQJLQJ�RXW³�LQYROYHV�VRFLDOLVLQJ��GHYHORSLQJ�WKHLU�WDVWH�DQG�GLVFXVVLQJ�

;0.+6A&;>7+'.A&PN&.5>?.&(*9&,(;'.G

20. !!! :&-@%*+!CB!J:(8&+*&/5'&L+,+/(:&M'(:;

UY



 !!!

45+:'&E(.5+>*A&6>*/'*/&(*9&/'65*>:>,+'.&()'&65(*,+*,&)(@+9:8A&/5'&E>);(:&5(*,+*,Q>0/&

@)(6/+6'.&./+::&)';(+*&/5'&.(;'&'7')&.+*6'&(&9+./+*6/&8>0/5&60:/0)'&'7>:7'9&(E/')&
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8QOLNH�²KDQJLQJ�RXW³��ZKHUH�WKH�GHVLUH�LV�WR�PDLQWDLQ�VRFLDO�FRQQHFWLRQV�WR�IULHQGV��

²PHVVLQJ�DURXQG³�UHSUHVHQWV�WKH�EHJLQQLQJ�RI�D�PRUH�LQWHQVH��PHGLD�FHQWULF�IRUP�

RI�HQJDJHPHQW�����²0HVVLQJ�DURXQG³�LV�DERXW�H[SORULQJ�DQG�H[WHQGLQJ�WKH�XQGHUVWDQGLQJ�
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²0HVVLQJ�DURXQG³�ZLWK�QHZ�PHGLD�UHTXLUHV�DQ�LQWHUHVW�GULYHQ�RULHQWDWLRQ�DQG�LV�

VXSSRUWHG�E\�DFFHVV�WR�RQOLQH�UHVRXUFHV��PHGLD�SURGXFWLRQ�UHVRXUFHV��DQG�D�
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PHGLD�SURYLGH�XQLTXH�VXSSRUWV�IRU�²PHVVLQJ�DURXQG³�VDIHO\��7RROV�OLNH�ZHE�IRUXPV�

DQG�FKDW�FKDQQHOV�DOORZ�QHZ�XVHUV�WR�REVHUYH�DQG��LQ�VRPH�FDVHV��GDEEOH�DQG�

PHVV�DURXQG�DQRQ\PRXVO\��HíHFWLYHO\�ORZHULQJ�WKH�EDUULHUV�WR�HQWU\��,Q�FRQWUDVW�WR�

OHDUQLQJ�WKDW�LV�RULHQWHG�WRZDUG�D�VHW��SUHGH¼QHG�JRDO��²PHVVLQJ�DURXQG³�LV�ODUJHO\�
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FXVWRPLVDWLRQ�ZDV�OLPLWHG��WRGD\�SOD\HUV�WDNH�IRU�JUDQWHG�WKH�DELOLW\�WR�PRGLI\�

DQG�FXVWRPLVH�WKH�SDUDPHWHUV�RI�D�JDPH��7KH�DXWKRUV�UHSRUW�WKDW�°QRW�RQO\�ZHUH�

WKH�\RXWK�>§@�FRQVWDQWO\�H[SHULPHQWLQJ�ZLWK�WKH�JLYHQ�SDUDPHWHUV�DQG�VHWWLQJV�

RI�D�JDPH��WKH\�DOVR�UHOLHG�RQ�JDPH�PRGL¼FDWLRQV�DQG�FKHDWV�WR�DOWHU�WKHLU�

>UHDO�WLPH@�JDPH�SOD\�±�$QRWKHU�H[DPSOH�RI�FDVXDO�PHVVLQJ�DURXQG�ZLWK�JDPH�

SDUDPHWHUV�LV�SURYLGHG�E\�°SOD\HUV�ZKR�HQMR\HG�H[SHULPHQWLQJ�ZLWK�WKH�DXWKRULQJ�
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ZLGH�VSUHDG��LQ�WXUQ�PDNLQJ�PHVVLQJ�DURXQG�PRUH�SRSXODU��*DPHUV�WRR��¼QG�

VXSSRUW�IRU�WKHLU�²PHVVLQJ�DURXQG³�DFWLYLWLHV�LQ�WKHLU�ORFDO�VRFLDO�UHODWLRQVKLSV��

$PRQJ�ER\V��JDPLQJ�KDV�EHFRPH�D�SHUYDVLYH�VRFLDO�DFWLYLW\�DQG�D�FRQWH[W�
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LQ�VSHFL¼F�DUHDV�RI�LQWHUHVW��

2QJRLQJ�DFFHVV�WR�GLJLWDO�PHGLD�LV�D�UHTXLUHPHQW�RI�²JHHNLQJ�RXW³��2IWHQ��KRZHYHU��

VXFK�DFFHVV�LV�MXVW�SDUW�RI�ZKDW�PDNHV�SDUWLFLSDWLRQ�SRVVLEOH��
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Motivations for play in online games
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DQG�GHULYHG�D�VHW�RI�VXE�FRPSRQHQWV�DQG�PDLQ�JURXSLQJV�EDVHG�RQ�SOD\HU�IHHGEDFN�RQ�

WKHLU�PRWLYDWLRQV�IRU�SOD\�

ACHIEVEMENT SOCIAL IMMERSION
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7HDPZRUN��&ROODERUDWLRQ��
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VXSSUHVV�HDFK�RWKHU�DV�KDV�EHHQ�VXJJHVWHG�E\�RWKHUV��-XVW�EHFDXVH�D�SOD\HU�VFRUHV�

KLJK�RQ�WKH�$FKLHYHPHQW�FRPSRQHQW�GRHVQ³W�PHDQ�WKH\�FDQ³W�DOVR�VFRUH�KLJK�RQ�WKH�

6RFLDO�FRPSRQHQW��
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-DQH�0F*RQLJDO���������DXWKRU�RI�7KH�(QJDJHPHQW�(FRQRP\����SURSRVHV�WKDW�<HH³V�ZRUN�

EH�PDSSHG�RQWR�WKH�S\UDPLG�RI�SDUWLFLSDWLRQ��6KH�DUJXHV�WKDW�EDVHG�RQ�WKH�LQWHQVLW\�RI�

JDPHSOD\�<HH�REVHUYHG�LQ�HDFK�JURXS��

7KH�WRS�RI�WKH�S\UDPLG�LV�PDGH�XS�SULPDULO\��EXW�QRW�H[FOXVLYHO\��RI�DFKLHYHPHQW�
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DQG�WKH�ERWWRP�LV�PDGH�XS�RI�LPPHUVLRQ�SDUWLFLSDQWV��&UXFLDOO\��DOO�OHYHOV�RI�

SDUWLFLSDQWV�DUH�QHHGHG��QRW�MXVW�WKH�SHDN�XVHUV��(PRWLRQDOO\��WKH�EDVH�RI�WKH�
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FRQWULEXWLRQV��%XW�HíHFWLYHO\��WKH�SHDN�RI�WKH�S\UDPLG�VXSSRUWV�WKH�HQWLUH�FRPPXQLW\�

DQG�WKH�ODUJHU�JRDOV�RI�WKH�SURMHFW��E\�DFFHSWLQJ�WKH�ZHLJKW�RI�WKH�PDMRULW\�RI�

FRQWULEXWLRQV��8QGHUVWDQGLQJ�WKLV�GLVWULEXWLRQ�PD\�KHOS�FRPPXQLW\�RUJDQLVHUV�

GHVLJQ�WDVNV�WKDW�ZLOO�¼OO�LQ�PLVVLQJ�SLHFHV�RI�WKH�S\UDPLG��-*&(&;>)'&,'*')(:&.'*.'A&
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WKDW�WKH\�DUH�DEOH�WR�DWWUDFW�DQG�VXVWDLQ�D�PRUH�GLYHUVH�FRPPXQLW\�

Combining motivations for play and ways of playing

'HVSLWH�WKH�GLíHUHQW�FRQWH[WV�LQ�ZKLFK�<HH�DQG�,WR�KDYH�FRQGXFWHG�WKHLU�UHVHDUFK��
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WKH�²$FKLHYHPHQW³�PRWLYDWLRQ��DV�RXWOLQHG�E\�<HH��LV�VLPLODU�WR�,WR³V�²*HHNLQJ�2XW³�®�PRGH�
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JHQUH�RI�SDUWLFLSDWLRQ�LV�DNLQ�WR�WKH�²,PPHUVLRQ³�PRGH�GHVFULEHG�E\�<HH��DJDLQ�WKH�

PRWLYDWLRQV�DUH�VLPLODU��7KH�²+DQJLQJ�2XW³�JHQUH�LV�DOO�EXW�PDWFKHG�E\�WKH�GHVFULSWLRQ�

RI�WKH�²6RFLDO³�PRWLYDWLRQV�

Messing Around Immersion
'(%$1$%MB!

�� "F@:>)+*,&(*9&'F/'*9+*,&
&&&&&&&&0*9')./(*9+*,&>E&/'65*>:>,8&
&&&&&&&&(*9&;(=+*,&6>*/'*/G
�� !>>=+*,&()>0*9A&.'()65+*,&E>)&
&&&&&&&&+*E>);(/+>*&>*:+*'A&'F@')+;'*/+*,A&&&&&&
&&&&&&&&@:(8&?+/5&,(;+*,&(*9&9+,+/(:&;'9+(&
&&&&&&&&@)>906/+>*G&
�� 6XSSRUWHG�E\�DFFHVV�WR�RQOLQH�
&&&&&&&&)'.>0)6'.A&;'9+(&@)>906/+>*&
&&&&&&&&)'.>0)6'.A&(*9&(&.>6+(:&6>*/'F/
&&&&&&&&E>)&.5()+*,&>E&;'9+(&=*>?:'9,'&
&&&&&&&&(*9&+*/')'./.G&&&

P6%$1-%$6.B!

�� 0$7(61*+MB�([SORUDWLRQ��ORUH��¼QGLQJ�
5+99'*&/5+*,.&

�� N64*I@4-M$.?B�6WRU\�OLQH��FKDUDFWHU�
5+./>)8A&)>:'.A&E(*/(.8&&

�� :37%6,$7-%$6.B!^@@'()(*6'.A&
&&&&&&&&(66'..>)+'.A&./8:'A&6>:>)&.65';'.&&
�� "7(-@$7,B&M':(F(/+>*A&'.6(@'&E)>;&

UHDO�OLIH��DYRLG�UHDO�OLIH�SUREOHPV

Hanging out Social
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Geeking out Achievement
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WKH�JHQUHV�RI�SDUWLFLSDWLRQ�DQG�PRWLYDWLRQV�FDQ�EH�GLVFHUQHG�IURP�WKH�HQJDJHPHQW�
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JDPH�RU�WR\��FKLOGUHQ�RIWHQ�VWDUW�RXW�LQ�WKH�²,PPHUVLRQ�PRGH³��²PHVVLQJ�DURXQG³�ZLWK�WKH�

SURGXFW�WR�XQGHUVWDQG�LWV�VFRSH��OLPLWDWLRQV��WKH�ZRUOG��DQG�WKH�VWRU\��DQG�DV�WKH�FRQQHFWLRQ�

GHHSHQV��LW�SDYHV�WKH�ZD\�WR�FRQQHFWLQJ�WR�RWKHUV�ZKR�VKDUH�WKH�VDPH�LQWHUHVW���²6RFLDO³�

RU�²+DQJLQJ�2XW³�PRGH��DQG�LQ�VRPH�FDVHV�FRQWLQXHV�DOO�WKH�ZD\�WR�WKH�²$FKLHYHPHQW³�RU�

²*HHNLQJ�2XW³�OHYHO�RI�HQJDJHPHQW�
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LW\��WKH\�PD\�HQWHU�WKH�/(*2�ZRUOG�WKURXJK�D�UHFRPPHQGDWLRQ�IURP�D�IULHQG���²6RFLDO³�RU�

²+DQJLQJ�2XW³�PRGH���DQG�LI�FDSWLYDWHG�E\�WKH�SURGXFW��PD\�PRYH�LQWR�²,PPHUVLRQ�PRGH³�

DQG�VXEVHTXHQWO\�IROORZ�WKH�SDWK�RI�HQJDJHPHQW�DV�GHVFULEHG�EHIRUH��$OWHUQDWLYHO\��PRUH�

H[SHULHQFHG�JDPHUV�PD\�HQWHU�WKH�H[SHULHQFH�DOUHDG\�DW�WKH�²$FKLHYHPHQW³�OHYHO�DQG�

UHPDLQ�LQ�WKLV�PRGH�IRU�WKH�PDMRULW\�RI�WKHLU�HQJDJHPHQW��,Q�VKRUW��GHVSLWH�LQ�VRPH�FDVHV�
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&

What makes play in the digital realm ‘fun’?
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HPRWLRQDO�SD\RíV�RI�DFWLYH�SDUWLFLSDWLRQ"�,Q�VKRUW��LW�DSSHDUV�WKDW�H[SHULHQFHV�WKDW�

DSSHDO�WR�XVHU³V�PRWLYDWLRQV�IRU�HQJDJHPHQW��WKDW�WULJJHU�D�VHW�RI�HPRWLRQDO�UHZDUGV��
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�� ²YDQLW\³�®�WKH�SOHDVXUH�RI�FKDQJLQJ�VRPHWKLQJ�LQ�WKH�ZRUOG��MXVW�WR�VHH�RQH³V�LPSULQW�
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WKLV�GHVLUH�E\�EHLQJ�WUDQVSDUHQW�UHJDUGLQJ�LWV�JRDOV�DQG�WKH�EHQH¼WV�RI�DFKLHYLQJ�WKHP��

7R�ORYH�D�SURMHFW��SDUWLFLSDQWV�PXVW�EH�DEOH�WR�XQGHUVWDQG�LW�

-RH�3LQH��������DUJXHV�WKDW�WKH�PRVW�FDSWLYDWLQJ�H[SHULHQFHV�DUH�WKRVH�WKDW�DEVRUE�RXU�

PLQGV��DQG�DV�LPPHUVH�RXU�ERGLHV��DQG�KDYH�DFWLYH�DQG�SDVVLYH�SDUWLFLSDWLRQ�FRPSRQHQWV�

WR�WKHP��+H�PHQWLRQV�IRXU�GLVWLQFW�UHDOPV�RI�H[SHULHQFHV��HQWHUWDLQPHQW��D�SDVVLYH��

DEVRUELQJ�H[SHULHQFH��H�J��ZDWFKLQJ�WHOHYLVLRQ���HGXFDWLRQ��DQ�DFWLYH��DEVRUELQJ�H[SHULHQFH��

H�J��OHDUQLQJ�WR�GR�VRPHWKLQJ�QHZ���HVFDSLVP��DQ�DFWLYH��LPPHUVLYH�H[SHULHQFH��H�J��

SOD\LQJ�D�FRPSXWHU�JDPH��DQG�HVWKHWLF��D�SDVVLYH��LPPHUVLYH�H[SHULHQFH��H�J��YLVLWLQJ�

WKH�*UDQG�&DQ\RQ���+H�DUJXHV�WKDW�ZKHQ�GHVLJQLQJ�H[SHULHQFHV��ZH�VKRXOG�DLP�WR�

+*6:09'&':';'*/.&E)>;&(::&E>0)&)'(:;.&+*&>0)&'F@')+'*6'.G

)ORZ�DSSHDUV�WR�EH�D�UHFXUULQJ�WKHPH�LQ�PXFK�RI�WKH�UHVHDUFK�SHUWDLQLQJ�WR�SDUWLFLSDWLRQ�DQG�

JDPLQJ��$�SRVLWLYH�HPRWLRQDO�VWDWH��LW�LV�GH¼QHG�DV�WKH�KDSSLQHVV�ZH�H[SHULHQFH�ZKHQ�

ZH�DUH�IXOO\�HQJDJHG�LQ�VRPHWKLQJ��ZKHQ�RXU�DELOLWLHV�DUH�LQ�EDODQFH�ZLWK�WKH�FKDOOHQJH�

DW�KDQG�DQG�ZH�DUH�UHFHLYLQJ�IHHGEDFN�WKDW�ZH�DUH�PDNLQJ�SURJUHVV�WRZDUGV�D�JRDO��,I�

D:>?&+.&/5'&0:/+;(/'&E0*&;'65(*+6A&(.&Z6#>*+,(:&@0/.&+/A&/5'*&(*8&@()/+6+@(/>)8&@:(/E>);&

WKDW�IDLOV�WR�SURYLGH�WKH�LQJUHGLHQWV�RI�½RZ��LPPHGLDWH�IHHGEDFN��FOHDU�REMHFWLYHV��YLVLEOH�

E(+:0)'&./(/'.A&(&./(,'9&.'/&>E&65(::'*,'.&(*9&/5'&:(6=&>E&/+;'&@)'..0)'&Q&+.&:+=':8&/>&E(+:&/>&

DFKLHYH�PD[LPXP�SRVVLEOH�HQJDJHPHQW�

On Flow, ‘hard fun’, and gaming

6H\PRXU�3DSHUW³V�HQWLUH�FDUHHU�LQ�HGXFDWLRQ�ZDV�GHGLFDWHG�WR�GHVLJQLQJ�WKH�FRQGLWLRQV�

WKDW�PD\�KDUQHVV�WKH�SDVVLRQV�RI�OHDUQHUV�WR�WKH�KDUG�ZRUN�QHHGHG�WR�PDVWHU�GLîFXOW�

PDWHULDO�DQG�DFTXLUH�KDELWV�RI�VHOI�GLVFLSOLQH��7R�DFKLHYH�WKLV�KH�GLG�QRW�DGRSW�WKH�XVXDO�

²PDNH�LW�IXQ��PDNH�LW�HDV\³�WULFN��,QVWHDG��PXFK�OLNH�&]LNV]HQWPLKDOL\��3DSHUW�OLNHV�WR�VHH�

OHDUQHUV�²LQ�WKH�½RZ³��RQ�WKH�URDG�WR�VHOI�GLUHFWHG�OHDUQLQJ���7KH�ZRUGV�KH�XVHV�WR�FDSWXUH�

KLV�YLHZV�RQ�HQJDJLQJ�DQG�OHDUQLQJ�ULFK�SOD\�DUH�²KDUG�IXQ³��DQ�H[SUHVVLRQ�WKDW�ZDV�JLYHQ�

WR�KLP�E\�D�¼UVW�JUDGHU�EDFN�LQ�WKH�HLJKWLHV��7KH�WHUP�HQFDSVXODWHV�WKH�QRWLRQ�WKDW�PRVW�

@'>@:'A&(*9&'.@'6+(::8&65+:9)'*A&:+='&/>&/(='&>*&5()9&65(::'*,'.G&-/&(:.>&(99.&(*&+;@>)/(*/&

FDXWLRQDU\�QRWH��QRW�DOO�KDUG�WKLQJV�DUH�JRRG�WKLQJV�

����� 3LQH�,,��%��-RVHSK��*LOPRUH��-DPHV�+���������([SHULHQFH�(FRQRP\��:RUN�LV�WKHDWUH�DQG�HYHU\�EXVLQHVV�LV�D�VWDJHG&T>./>*A&Z^G&
& R()7()9&K*+7').+/8&J)'..G

26. !!! :&-@%*+!CB!J:(8&+*&/5'&L+,+/(:&M'(:;

1\&



 !!!

3DSHUW�ZULWHV�RQ�KLV�ZHEVLWH��²7KH�*DUGQHU�$FDGHP\��LQ�6DQ�-RVH��&$��ZDV�RQH�RI�WKH�¼UVW�

HOHPHQWDU\�VFKRROV�WR�RZQ�HQRXJK�FRPSXWHUV�IRU�VWXGHQWV�WR�VSHQG�VLJQL¼FDQW�WLPH�ZLWK�

WKHP�HYHU\�GD\�>���@�$�WHDFKHU�KHDUG�RQH�FKLOG�XVLQJ�WKHVH�ZRUGV�WR�GHVFULEH�WKH�FRPSXWHU�

ZRUN��²,W³V�IXQ��,W³V�KDUG��,W³V�/RJR�³�,�KDYH�QR�GRXEW�WKDW�WKLV�NLG�FDOOHG�WKH�ZRUN�IXQ�EHFDXVH�

LW�ZDV�KDUG�UDWKHU�WKDQ�LQ�VSLWH�RI�EHLQJ�KDUG��+RZHYHU��QRW�DOO�KDUG�WKLQJV�ZLOO�GR��3DSHUW�

FRQWLQXHV��²7KH\�KDYH�WR�EH�WKH�ULJKW�WKLQJV�PDWFKHG�WR�WKH�LQGLYLGXDO�DQG�WR�WKH�FXOWXUH�RI�

WKH�WLPHV�>���@�WKH\�PXVW�FRQQHFW�ZLWK�WKH�FKLOGUHQ�DQG�ZLWK�WKH�DUHDV�RI�NQRZOHGJH��VNLOOV�

DQG�HWKLF�DGXOWV�ZLOO�QHHG�IRU�WKH�IXWXUH�ZRUOG�³

(QJDJLQJ�LQ�²KDUG�IXQ³�LQYROYHV�IUHH�H[SORUDWLRQ��RU�PHVVLQJ�DURXQG��DQG�FRQFHQWUDWLRQ�

DQG�GLVFLSOLQH��,W�UHTXLUHV�OHDUQLQJ�WR�GHDO�ZLWK�WKLQJV�JRLQJ�ZURQJ�E\�¼QGLQJ�RXW�KRZ�WR

�¼[�WKH�SUREOHP�UDWKHU�WKDQ�E\�JLYLQJ�XS�LQ�IUXVWUDWLRQ��,Q�3DSHUW³V�YLHZ��SURYLGHG�FKLOGUHQ�

JHW�WKH�VXSSRUW�DQG�KDYH�DFFHVV�WR�VXLWDEOH�WRROV��WKHLU�HQWKXVLDVP�IRU�SOD\LQJ�JDPHV�

FDQ�HDVLO\�JLYH�ULVH�WR�DQ�HQWKXVLDVP�IRU�PDNLQJ�WKHP��²2I�FRXUVH��WKH�JDPHV�WKH�FKLOGUHQ�

FDQ�PDNH�ZLOO�ODFN�WKH�SROLVK�DQG�WKH�FRPSOH[LW\�RI�WKRVH�PDGH�E\�SURIHVVLRQDO�GHVLJQHUV��

T0/&/5'&+9'(&/5(/&65+:9)'*&.5>0:9&9)(?A&?)+/'&./>)+'.&(*9&@:(8&;0.+6&+.&*>/&6>*/)(9+6/'9&

E\�WKH�IDFW�WKDW�WKHLU�ZRUN�LV�QRW�RI�SURIHVVLRQDO�TXDOLW\��,�ZRXOG�SUHGLFW�WKDW�ZLWKLQ�D�

GHFDGH��PDNLQJ�D�FRPSXWHU�JDPH�ZLOO�EH�DV�PXFK�D�SDUW�RI�FKLOGUHQ³V�FXOWXUH�DV�DQ\�RI�

WKHVH�DUW�IRUPV³�����6H\PRXU�3DSHUW�ZDV�D�YLVLRQDU\�LQ�WKDW�ZKDW�ZDV�XQWKLQNDEOH�D�GHFDGH�

DJR�LV�QRZ�EXVLQHVV�DV�XVXDO�

����� UHI��KWWS���ZZZ�SDSHUW�RUJ�DUWLFOHV�+DUG)XQ�KWPO
����� 3DSHUW��6���������²�'RHV�(DV\�'R�,W"�&KLOGUHQ��*DPHV��DQG�/HDUQLQJ³�-XQH������LVVXH�RI�*DPH�'HYHORSHU�PDJD]LQH��
� KWWS���ZZZ��PDPDPHGLD�FRP�DUHDV�JURZQXSV�QHZ���BOHDUQLQJ�KRPH�KWPO"VUF LELR��3�����

27. !!! :&-@%*+!CB!J:(8&+*&/5'&L+,+/(:&M'(:;
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Introduction
7R�XQGHUVWDQG�FUHDWLYLW\�LQ�WKH�GLJLWDO�UHDOP��ZH�QHHG�WR�JR�EDFN�WR�D�JHQHUDO�GH¼QLWLRQ�RI�

FUHDWLYLW\��,Q�$FNHUPDQQ��*DXQWOHWW��	�:HFNVWURP��������ZH�XVHG�WKLV�GH¼QLWLRQ��GUDZLQJ�

RQ�YDULRXV�VRXUFHV���

²&UHDWLYLW\�LV�WKH�DELOLW\�WR�JHQHUDWH�LGHDV�DQG�DUWLIDFWV�WKDW�DUH�QHZ��VXUSULVLQJ�

DQG�YDOXDEOH�³�

P5')'&()'&'..'*/+(::8&/5)''&=+*9.&>E&6)'(/+7+/8
&&&

�� :6,9$.$.?�LGHDV�RU�DUWLIDFWV�LQ�QHZ��VXUSULVLQJ�DQG�YDOXDEOH�ZD\V��

�� "O@46+$.?�DQ�DUHD�WKURXJK�LGHDV�RU�E\�PDNLQJ�VRPHWKLQJ��UHVXOWLQJ�LQ�QHZ��

�������VXUSULVLQJ�DQG�YDOXDEOH�XQGHUVWDQGLQJ��

�� 5+-.7=6+,$.?&/5'&?(8&?'&.''&/5'&?>):9&/5)>0,5&+9'(.&(*9&()/+E(6/.&/5(/&()'&

�������QHZ�VXUSULVLQJ�DQG�YDOXDEOH���

L'7':>@;'*/.&+*&6>*.0;')&':'6/)>*+6.A&.>E/?()'A&/5'&60:/0)'&>E&5(6=+*,A&;>99+*,A&

0DNHU�)DLUHV�DQG�RSHQ�$3,V��$SSOLFDWLRQ�3URJUDPPLQJ�,QWHUIDFHV��LQFUHDVLQJO\�HQDEOH�WKH�

FUHDWLRQ�RI�WRROV�DQG�FRQWHQW�ZLWKLQ�WKH�GLJLWDO�UHDOP�WKDW�DUH�H[SORUDWRU\��FRPELQDWRULDO�

>)&+*&.>;'&6(.'.&'7'*&/)(*.E>);(/+>*(:A&+*&/5(/&/5'8&65(*,'&/5'&?(8&?'&.''&>)&0*9')./(*9&

/5'&?>):9G&-*9''9A&>*:+*'&'*7+)>*;'*/.&()'&)+65&,)>0*9.&/>&'F@:>)'&(*&+*/')'./&+*&(&/>@+6A&

DV�VXJJHVWHG�E\�WKH�LQWHUHVW�GULYHQ�JHQUHV�RI�SDUWLFLSDWLRQ�DQG�,PPHUVLRQ�DV�PRWLYDWLRQ

IRU�JDPLQJ�DV�RXWOLQHG�LQ�WKH�SUHYLRXV�FKDSWHU��0L[HG�UHDOLWLHV��DV�ZH�ZLOO�VHH��RíHU�HTXDOO\�

SURPLVLQJ�JURXQGV�IRU�H[SDQGLQJ�WKH�SOD\�ZKLOH�EHLQJ�DQFKRUHG�LQ�WKH�UHDO�ZRUOG�

+*6>)@>)(/+*,&'*,(,+*,&5(*9.Q>*&(6/+7+/8G&

T>/5&E)+'*9.5+@Q&(*9&+*/')'./Q9)+7'*&,'*)'.&>E&@()/+6+@(/+>*&()'&)+65&+*&'F(;@:'.&>E&

FRPELQDWLRQDO�FUHDWLYLW\��DQG�LQFUHDVLQJO\�VRSKLVWLFDWHG�DQG�HDV\�WR�XVH�WRROV�DQG�

WHFKQRORJLHV�DUH�PDNLQJ�LW�SRVVLEOH�WR�FRQWULEXWH�PHDQLQJIXOO\�WR�WKLV�UHDOP��

+RZHYHU��WUDQVIRUPDWLRQDO�FUHDWLYLW\�DSSHDUV�WR�PRVWO\�RFFXU�LQ�WKH�²*HHNLQJ�2XW³�

JHQUH�RI�SDUWLFLSDWLRQ��SRLQWLQJ�WR�WKH�IDFW�WKDW�PDVWHULQJ�WKH�WHFKQRORJLHV�DQG�RU�

FRGH�WKDW�SDYHV�WKH�ZD\�IRU�WUDQVIRUPDWLRQDO�FUHDWLYLW\�UHTXLUHV�D�VLJQL¼FDQW

�LQYHVWPHQW�RI�WLPH�DQG�HQHUJ\��DQG�RIWHQ�HQWDLOV�MRLQLQJ�D�FRPPXQLW\�RI�SUDFWLFH���

28. !!! :&-@%*+!DB!H)'(/+7+/8&+*&/5'&L+,+/(:&M'(:;
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,Q�UHFHQW�\HDUV�ZH�KDYH�VHHQ�DQ�H[SORVLRQ�RI�QHZ�WRROV��WHFKQRORJ\�DQG�VRIWZDUH�DYDLODEOH�WR�

FRQVXPHUV��EULQJLQJ�SUHYLRXVO\�VSHFLDOLVW�SXUVXLWV�VXFK�DV�URERWLFV�SURJUDPPLQJ��SKRWR�

PDQLSXODWLRQ��YLGHR�HGLWLQJ��PXVLF�PL[LQJ�DQG�UHFRUGLQJ��GHVNWRS�SXEOLVKLQJ�DQG�ZHEVLWH�

6)'(/+>*&?+/5+*&/5'&)'(65&>E&(*8>*'&?+/5&(*&'*/)8Q:'7':&6>;@0/')G&

$*&/5'&>/5')&5(*9A&;065&>E&/5'&9'7':>@;'*/&>E&:(/'&+*&/5+.&/5+.&)'(:;&+.&E>60.'9&()>0*9&

E'(/0)'.A&E0*6/+>*(:+/8&(*9&'7')&+*6)'(.+*,&6>;@:'F+/8&(/&'7')&:>?')&@)+6'.A&>E/'*&?+/5>0/&

UHVROYLQJ�OLQJHULQJ�XVDELOLW\�DQG�FRPSDWLELOLW\�LVVXHV��WKXV�PDNLQJ�WKH�WKUHVKROG�IRU�FUHDWLYH�

H[SUHVVLRQ�LQ�WKH�GLJLWDO�UHDOP�XQUHDVRQDEO\�KLJK�IRU�FKLOGUHQ�XQGHU�WKH�DJH�RI�����

$V�0LWFKHO�5HVQLFN�����SXWV�LW�²FKLOGUHQ�FDQ�²UHDG³�RQOLQH��FRQVXPH�WKH�FRQWHQW���EXW�VWLOO�

RIWHQ�ODFN�WKH�WRROV�DQG�FKLOG�IULHQGO\�DSSOLFDWLRQV�WR�²ZULWH³�PXFK�RI�WKH�FRQWHQW�WKHPVHOYHV³��

VWXQWLQJ�WKHLU�GHHSHU�H[SORUDWLRQ�RI�WKH�VXEMHFW��,I�FUHDWLYH�H[SORUDWLRQ�LQ�WKH�GLJLWDO�UHDOP�

LV�GLîFXOW�IRU�FKLOGUHQ�WR�DFFRPSOLVK��WKH\�DUH�E\�WKH�VDPH�WRNHQ�GHSULYHG�RI�WKH�GHHSHU�

OHDUQLQJ�RSSRUWXQLWLHV�WKDW�FUHDWLYLW\�SURYLGHV��)XUWKHUPRUH�WKH�GLîFXOWLHV�LQ�FRPELQLQJ�

GLJLWDO�FRQWHQW�LQ�QHZ��VXUSULVLQJ�DQG�YDOXDEOH�ZD\V��OHW�DORQH�GRLQJ�LW�LQ�D�ZD\�WKDW�WUDQVIRUPV�

5>?&65+:9)'*&.''&/5'&?>):9&5+,5:+,5/&E0)/5')&()'(.&>E&0*/(@@'9&@>/'*/+(:&+*&5>?&/5'&9+,+/(:&

UHDOP�FDQ�VXSSRUW�FKLOGUHQ³V�FUHDWLYH�GHYHORSPHQW�

Common myths and misconceptions about digital creativity 

+HUH�DUH�VRPH�SRVVLEOH�PLVFRQFHSWLRQV�DERXW�WKH�QDWXUH�RI�GLJLWDO�FUHDWLYLW\��

PM%&B!'LJLWDO�FUHDWLYLW\�LV�DERXW�SHRSOH�URDPLQJ�DURXQG�LQ��'�YLUWXDO�ZRUOGV��XVLQJ�

VWUDQJH�IDQWDV\�²DYDWDUV³��

Q-47*B�'LJLWDO�FUHDWLYLW\�PD\�RFFXU�LQ��'�YLUWXDO�ZRUOGV��EXW�LW�WDNHV�PDQ\�RWKHU�IRUPV�

�VXFK�DV�LQ�VRFLDO�QHWZRUNLQJ�VLWHV��EORJV��RULJLQDO�ZHEVLWH�FUHDWLRQ��YLGHR�PDNLQJ�DQG�

.5()+*,A&9+,+/(:&@5>/>,)(@58&(*9&+;(,+*,A&,(;+*,A&+*&;(.50@.&(*9&0*+*/'*9'9&0.'.&>E&

VRIWZDUH��DQG�PDQ\�RWKHU�DUHDV���8VHUV�RI�YLUWXDO�ZRUOGV�VXFK�DV�6HFRQG�/LIH�VRPHWLPHV�

XVH�WKH�YLUWXDO�KDELWDW�IRU�IDQWDV\�SOD\��ZLWK�DYDWDUV�ZKLFK�DUH�TXLWH�XQOLNH�WKHLU�HYHU\GD\�

VHOYHV��EXW�LW�LV�DOVR�FRPPRQ�IRU�SHRSOH�WR�ZDQW�WR�DSSHDU�²DV�WKHPVHOYHV�³�VR�WKDW�WKHLU�

>*:+*'&@)'.'*6'&+.&(*&'F/'*.+>*&>E&/5'+)&'7')89(8&.':EA&(*9&*>/&(*&(:/')*(/+7'&/>&+/G&D0)/5');>)'A&

VRPH�SOD\HUV�PD\�EH�DOWRJHWKHU�PRUH�LQWHUHVWHG�LQ�EXLOGLQJ�LQ�6HFRQG�/LIH��7KH\�DUH�

()65+/'6/.A&?5>&.'/&/5'&./(,'A&;>)'&/5(*&(6/>).A&?5>&@:(8&>*&./(,'G

PM%&B�'LJLWDO�FUHDWLYLW\�LV�OHVV�RI�D�VRFLDO�DFWLYLW\�WKDQ�²UHJXODU³�FUHDWLYLW\��

Q-47*B!L+,+/(:&6)'(/+7+/8&+.&/8@+6(::8&*>&;>)'&>)&:'..&.>6+(:&/5(*&>/5')&6)'(/+7'&(6/+7+/+'.G&

,Q�HLWKHU�FDVH�®�RQOLQH�RU�RïLQH�®�FUHDWLYH�DFWLYLW\�FDQ�EH�UHODWLYHO\�VROLWDU\��RU�KLJKO\�

VRFLDO�DQG�FROODERUDWLYH��:KLOVW�VRPH�DGXOWV�PD\�VHH�ZRUNLQJ�DW�D�VFUHHQ��ODUJH�RU�VPDOO��

DV�DQ�LVRODWHG�RU�QRQ�VRFLDO�DFWLYLW\��LQ�IDFW�WKH�,QWHUQHW�HQDEOHV�SHRSOH�WR�HQJDJH�LQ�

KLJKO\�VRFLDO�DQG�FROODERUDWLYH�DFWLYLWLHV��,QGHHG��WKH�,QWHUQHW�HQDEOHV�XVHUV�WR�VRFLDOLVH�DQG�

FROODERUDWH�ZLWK�SHRSOH�RI�GLYHUVH�LQWHUHVWV��DJHV��DQG�ORFDWLRQV�®�XVXDOO\�D�EURDGHU�VSUHDG�

RI�SHRSOH�WKDQ�WKRVH�ZLWK�ZKRP�ZH�ZRXOG�ZRUN�LQ�RïLQH�DFWLYLWLHV��,Q�DGGLWLRQ��K\EULG�

DFWLYLWLHV�HQDEOH�SHRSOH�WR�PDNH�FRQQHFWLRQV�DFURVV�WKH�WZR�UHDOPV�

����� KWWS���ZHE�PHGLD�PLW�HGX�aPUHV�

29. !!! :&-@%*+!DB!H)'(/+7+/8&+*&/5'&L+,+/(:&M'(:;
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PM%&B�'LJLWDO�FUHDWLYLW\�LV�RQO\�IRU�WKH�²FRPSXWHU�FKLOGUHQ³��

P$74*-#$.?B!7RGD\³V�FKLOGUHQ�KDYH�LQ�PDQ\�FDVHV�JURZQ�XS�ZLWK�FRPSXWHUV�DQG�RWKHU�GLJLWDO�

WRROV�DQG�LQWHUIDFHV�DURXQG�WKHP�DQG�PDQ\�DUH�YHU\�IDPLOLDU�DQG�FRPIRUWDEOH�ZLWK�H[SUHVVLQJ�

/5';.':7'.&+*&*'?&;'9+(G&P>&'*,(,'&+*&9+,+/(:&6)'(/+7+/8&9>'.&*>/&*'6'..()+:8&)'W0+)'&>*'&/>&

EH�D�²FRPSXWHU�H[SHUW³�®�PDQ\�VRIWZDUH�DQG�RQOLQH�WRROV�DUH�EHFRPLQJ�LQFUHDVLQJO\�VLPSOH�

DQG�LQWXLWLYH��EXW�PRUH�FRXOG�EH�GRQH�WR�PDNH�WKHVH�PRUH�DFFHVVLEOH�WR�\RXQJHU�FKLOGUHQ�

+*&@()/+60:()G

PM%&B�'LJLWDO�FUHDWLYLW\�LV�UDWKHU�WHFKQRORJLFDO���WR�GR�ZLWK�JUDSKLF�GHVLJQ��OLNH�DUFKLWHFWXUH���QRW�

YHU\�H[SUHVVLYH���SUREDEO\�IRU�ER\V��

Q-47*B!'LJLWDO�FUHDWLYLW\�WDNHV�PDQ\�IRUPV�DQG�FDQ�EH�KLJKO\�H[SUHVVLYH��%RWK�JLUOV�DQG�

ER\V�KDYH�XVHG�VRFLDO�QHWZRUNLQJ�VLWHV�WR�FUHDWH�EHDXWLIXO�FRPPXQLFDWLYH�VSDFHV�ZKLFK�

VKDUH�LQIRUPDWLRQ�DERXW�WKHLU�LGHQWLW\�LQ�D�PHDQLQJIXO�ZD\��7KH\�DUH�GUDZQ�WR�WKH�VRFLDO�

VKDULQJ�DQG�LQWHUDFWLRQ��DQG�DV�GLJLWDO�QDWLYHV�®�DV�QRWHG�DERYH�®�DUH�XQOLNHO\�WR�WKLQN�RI�

LW�DV�D�²WHFKQRORJLFDO³�SODFH��$QG�PRUH�UHFHQWO\��PDQ\�WHFKQRORJLHV�DUH�DYDLODEOH��DUGXLQR�

ERDUGV��OLOLSDGV��HWF���ZKLFK�DOORZ�FKLOGUHQ�WR�EXLOG�WKHLU�RZQ�SURJUDPPDEOH�MHZHOOHU\�DQG�

DFFHVVRULHV��DQG�PRUH�JHQHUDOO\�EULQJ�REMHFWV�WR�OLIH�

PM%&B�'LJLWDO�FUHDWLYLW\�LQYROYHV�RQOLQH�GDQJHUV�RI�ZKLFK�FKLOGUHQ�DUH�XQDZDUH��

2*.*+-44M!=-47*B&M'.'()65&.5>?.&/5(/&;>./&65+:9)'*&/>9(8&5(7'&)'6'+7'9&(*9&0*9')./>>9&

WKH�PDQ\�PHVVDJHV�DLPHG�DW�WKHP�UHJDUGLQJ�WKH�SRVVLEOH�GDQJHUV�RI�RQOLQH�LQWHUDFWLRQ��

:KHQ�FKLOGUHQ�DUH�RQOLQH��WKH\�GR�RI�FRXUVH�QHHG�WR�EH�VXSHUYLVHG�DQG�HGXFDWHG�DERXW�

WKH�ULVNV�®�LQ�SDUWLFXODU�DERXW�GLYXOJLQJ�SHUVRQDO�RU�ORFDWLRQ�LQIRUPDWLRQ�WR�VWUDQJHUV�RU�

SRVVLEOH�VWUDQJHUV��+RZHYHU��IROORZLQJ�FDPSDLJQV�LQ�PDQ\�FRXQWULHV�RYHU�WKH�SDVW�IHZ�

\HDUV��FKLOGUHQ�DUH�LQFUHDVLQJO\�DZDUH�RI�UHDO�GDQJHUV��DQG�DUH�DEOH�WR�EXLOG�WUXVW�FLUFOHV�

E>)&.(E'&@:(8G&

Creativity across the physical and virtual realms 

P5'&@)>6'..'.&>E&9+,+/(:&6)'(/+7+/8&()'A&?'&5(7'&.''*A&()'&@()/&>E&5>?&6)'(/+7+/8&?>)=.&

LQ�JHQHUDO�®�QRW�VHSDUDWH��QHZ�RU�XQLTXH��+RZHYHU��WKH�GLJLWDO�UHDOP�KDV�SDUWLFXODU�

TXDOLWLHV��ZRUWK�FRQVLGHULQJ�LI�RQH�LV�WR�XQGHUVWDQG�LWV�SRWHQWLDO�FUHDWLYH�XVHV�E\�

FKLOGUHQ�DQG�\RXWK��,Q�WKH�WDEOH�EHORZ��ZH�VKRZ�WKH�FRQWUDVW�EHWZHHQ�²QRQ�GLJLWDO³

DQG�²GLJLWDO³�FUHDWLYLW\�DQG�LQ�WKH�WKLUG�FROXPQ�FRQVLGHU�D�FRPSDULVRQ�ZLWK�²K\EULG³�

RU�²PDVKXS³�FUHDWLYLW\��ZKLFK�EULQJV�WKH�WZR�ZRUOGV�WRJHWKHU�
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Non-digital creativity Digital creativity Hybrid or mashup creativity
J'>@:'&0.'&*>*Q9+,+/(:&6)'(/+7+/8&E>)&
@:'(.0)'A&/>&6)'(/'&;'(*+*,&+*&/5'+)&:+7'.A&
DQG�WR�HQDFW��EXLOG��DQG�VKDUH�VWRULHV�

6DPH��3HRSOH�XVH�GLJLWDO�FUHDWLYLW\�IRU�
@:'(.0)'A&/>&6)'(/'&;'(*+*,&+*&/5'+)&
OLYHV��DQG�WR�HQDFW��EXLOG��DQG�VKDUH�
./>)+'.

6DPH��3HRSOH�OLQN�WRJHWKHU�
/)(9+/+>*(:&(*9&9+,+/(:&E>);.&>E&
6)'(/+7+/8&E>)&@:'(.0)'A&/>&6)'(/'&
;'(*+*,&+*&/5'+)&:+7'.A&(*9&/>&
HQDFW��EXLOG��DQG�VKDUH�VWRULHV

7KH�PDWHULDOV�DW�KDQG�PD\�EH�OLPLWHG�
LQ�VXSSO\��\RX�PD\�UXQ�RXW�RI�EULFNV�
RU�SDLQW�

7KH�HOHPHQWV�\RX�EXLOG�ZLWK�DUH�
OLPLWOHVV��\RX�GRQ³W�UXQ�RXW�RI
YLUWXDO�EULFNV�RU�SDLQW�

7KHUH�LV�D��SRVVLEO\�IUXLWIXO��
WHQVLRQ�EHWZHHQ�WKH�OLPLWHG�
)'.>0)6'.&+*&)'(:&:+E'&(*9&/5'&
:+;+/:'..&9+,+/(:&.0@@:8

6RPH�IRUPV�FDQ�EH�GRQH�DQ\ZKHUH��
RWKHUV�PD\�UHTXLUH�\RX�WR�EH�LQ�D�
@:(6'&?+/5&@()/+60:()&'W0+@;'*/

6RPH�IRUPV�FDQ�EH�GRQH�DQ\ZKHUH��
RWKHUV�PD\�UHTXLUH�\RX�WR�EH�LQ�D�
@:(6'&?+/5&@()/+60:()&'W0+@;'*/

0RYLQJ�EHWZHHQ�VSDFHV���ERWK�UHDO�
DQG�YLUWXDO��EHFRPHV�D�FHQWUDO�SDUW�
>E&/5'&@:(8&>)&:'()*+*,

:LGHVSUHDG�GLVWULEXWLRQ�RI�SURFHVV�RU�
RXWSXWV�LV�RIWHQ�GLîFXOW

:LGHVSUHDG�GLVWULEXWLRQ�RI�SURFHVV�
>)&>0/@0/.&+.&'(.8

:LGHVSUHDG�GLVWULEXWLRQ�RI�SURFHVV�
RU�RXWSXWV�LV��QRUPDOO\��HDV\

2IWHQ�EHQH¼WV�IURP�FROODERUDWLRQ��
EXW�FROODERUDWLRQ�PD\�EH�GLîFXOW�
/>&>),(*+.'

2IWHQ�EHQH¼WV�IURP�FROODERUDWLRQ��
DQG�FROODERUDWLRQ�FDQ�EH�HDVLHU�
/>&>),(*+.'

2IWHQ�EHQH¼WV�IURP�FROODERUDWLRQ��
DQG�FROODERUDWLRQ�FDQ�EH�HDVLHU�
/>&>),(*+.'

6HQVH�RI�FRPPXQLW\�ZLWK�IHOORZ�PDNHUV�
+.&5+,5&+E&>@')(/+*,&?+/5+*&(&.;(::&()'(&
EXW�ODFNLQJ�RWKHUZLVH

H>;;0*+/8&>E&E'::>?&;(=').&?+9'*.&
0@A&+.&'(.8&/>&>),(*+.'&(*9&(99.&
+*/')'./&(*9&;>/+7(/+>*&/>&/5'&(6/+7+/8

H>;;0*+/8&>E&E'::>?&;(=').&+.&'(.8&
/>&>),(*+.'&(*9&(99.&+*/')'./&(*9&
;>/+7(/+>*&/>&/5'&(6/+7+/8

(QYLURQPHQWDO�LPSDFW��XVH�RI�SK\VLFDO�
PDWHULDOV�®�LPSDFW�PD\�KDYH�VPDOO�RU�
ODUJH�LPSDFW�DV�QHZ�SK\VLFDO�²VWXí³�
(99'9&/>&/5'&?>):9

(QYLURQPHQWDO�LPSDFW��DYRLGV�
FUHDWLQJ�QHZ�SK\VLFDO�²VWXí³�LQ�WKH�
?>):9A&?5+:./&+;@(6/&>E&':'6/)+6+/8
�FRQVXPSWLRQ�FDQ�EH�UHODWLYHO\�VPDOO�

(QYLURQPHQWDO�LPSDFW��YDULHV�
DFFRUGLQJ�WR�DFWLYLW\��EXW�K\EULG�
DFWLYLW\�RíHUV�RSSRUWXQLWLHV�WR�²RïRDG³�
/5'&@>/'*/+(:&'*7+)>>*;'*/(:&+;@(6/&
+*&/5'&9+,+/(:&)(/5')&/5(*&@58.+6(:&
()'*(G

Z(8&+*7>:7'&;>)'&E(6'Q/>QE(6'&.>6+(:&
+*/')(6/+>*

Z(8&+*7>:7'&:'..&E(6'Q/>QE(6'&
VRFLDO�LQWHUDFWLRQ��EXW�PRUH�
YLUWXDO�LQWHUDFWLRQ�

Z(8&+*7>:7'&+*/')(6/+>*.&/5(/&
DUH�ERWK�SK\VLFDO�DQG�YLUWXDO�
��DGGLQJ�GLíHUHQW�GLPHQVLRQV�
/>&/5'&'F@')+'*6'

7KLV�WDEOH�VKRZV�WKDW�WKH�SULPDU\�PRWLYDWLRQV�IRU�FUHDWLYLW\�UHPDLQ�VLPLODU�UHJDUGOHVV�RI�

FRQWH[W��EXW�ZH�FDQ�VHH�WKDW�WKH�NH\�GLVWLQFWLYH�IHDWXUHV�DERXW�GLJLWDO�FUHDWLYLW\�DUH�WKDW

�� ,W�LV�HDV\�WR�FROODERUDWH�DQG�VKDUH�

�� 7KHUH�FDQ�EH�D�OLPLWOHVV�VXSSO\�RI�PDWHULDOV��

�� ,W�FDQ�EH�VPDOO�DQG�PRELOH��
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�� ,W�PD\�KDYH�ORZHU�HQYLURQPHQWDO�LPSDFW��

�� T%!,-M!$.1641*!4*77!=-(*I%6I=-(*!76($-4!$.%*+-(%$6.R

7KH�QRWLRQ�RI�K\EULG�RU�PDVKXS�FUHDWLYLW\�DGGV�D�IUXLWIXO�WHQVLRQ�EHWZHHQ�UHDO�OLIH�

KDQGV�RQ�FUHDWLYLW\�DQG�WKH�OHVV�SK\VLFDO��RIWHQ�VFUHHQ�EDVHG�YLUWXDO�ZRUOGV��:H�VHH�

WKDW�GLíHUHQW�VLWXDWLRQV�®�VXFK�DV�GLJLWDO�HQYLURQPHQWV��RU�K\EULG�DFWLYLWLHV�WKDW�EULQJ�

WRJHWKHU�WKH�SK\VLFDO�DQG�GLJLWDO�FRQWH[WV�®�RíHU�SRVVLELOLWLHV�DQG�TXDOLWLHV�ZKLFK�FDQ�

(99&/>&/5'&6)'(/+7'&'F@')+'*6'G&-9'(::8A&/5'&E(.6+*(/+>*&>E&:+*=+*,&/>,'/5')&/5'&>*:+*'&

DQG�WKH�RïLQH�VKRXOG�EH�D�SRZHUIXO�HQJLQH�IRU�SURPSWLQJ�WKH�LGHDO�²)ORZ³�H[SHULHQFH�

>E&6)'(/+7'&'*,(,';'*/G&

,W�LV�DOVR�ZRUWK�KLJKOLJKWLQJ�WKH�HQYLURQPHQWDO�DíRUGDQFHV�RI�D�K\EULG�H[SHULHQFH��

6PDOO�WKLQJV�FDQ�EH�PDGH�SK\VLFDOO\��EXW�ZKHQ�WKH\�QHHG�WR�EH�PXOWLSOLHG�RU�VFDOHG�

XS��WKH�GLJLWDO�GLPHQVLRQ�FDQ�WDNH�RYHU��UHOLHYLQJ�WKH�HQYLURQPHQWDO�LPSDFW��6LPLODUO\��

ODUJH�UHDO�REMHFWV�RU�HQYLURQPHQWV�FDQ�EH�FUHDWHG�GLJLWDOO\��EXW�QHZ�LQWHUIDFHV�PHDQ�

/5(/&>0)&'*7+)>*;'*/.&)';(+*&@58.+6(::8&'*,(,+*,&(:/5>0,5&?'&9>&*>/&*''9&/>&;(/')+(::8&

6>*./)06/&/5'&/5+*,.&?'&;(*+@0:(/'&>)&?(:=&()>0*9&+*G

P5'&6>;@()+.>*&>E&*>*Q9+,+/(:&?+/5&9+,+/(:&9>'.&*>/&*'6'..()+:8&.5>?&/5(/&>*:+*'&(6/+7+/8&+.&

²EHWWHU³�RU�LV�DOZD\V�PRUH�FRQYHQLHQW��6RPH�IRUPV�RI�FROODERUDWLRQ�DUH�HDVLHU�LQ�YLUWXDO�ZRUOGV��

EXW�RWKHUV�DUH�HDVLHU�LQ�SK\VLFDO�ZRUOGV��,I�RXU�WDVN�LV�WR��VD\��FROODERUDWLYHO\�EXLOG�D�

/(*2��FDVWOH��LW�LV�HDVLHU�WR�GR�WKLV�ZLWK�SK\VLFDO�EXLOGLQJ�EULFNV��,Q�PDQ\�FDVHV��

FROODERUDWLQJ�RQ�D�GHVLJQ�SURMHFW�LQ�UHDO�WLPH�LV�RIWHQ�HDVLHU�LQ�WKH�SK\VLFDO�ZRUOG��EXW�

VKDULQJ�WKH�UHVXOWV�RI�GHVLJQ�DFWLYLWLHV�LV�HDVLHU�LQ�YLUWXDO�ZRUOGV��$JDLQ��WKLV�REVHUYDQ

WLRQ�VXJJHVWV�WKDW�K\EULG�DFWLYLWLHV��ZKLFK�FRPELQH�WKH�EHVW�RI�ERWK�ZRUOGV��ZRXOG�EH�DQ�

DYHQXH�ULFK�LQ�XQH[SORUHG�SRVVLELOLWLHV��

7KH�PRVW�SRZHUIXO�DUJXPHQW�IRU�GLJLWDO�RU�K\EULG�IRUPV�RI�FUHDWLYLW\�OLHV�LQ�WKH�SRZHU�

RI�WKH�RQOLQH�QHWZRUN�IRU�VKDULQJ�DQG�FROODERUDWLRQ��2I�FRXUVH��REMHFW�DQG�FRQWHQW��

DFWLYLWLHV�DQG�IRUPV�RI�FUHDWLYLW\�FDQ�EH�GLJLWDO�ZLWKRXW�KDYLQJ�DQ\WKLQJ�WR�GR�ZLWK�WKH�

-*/')*'/G&R>?'7')A&(*&'.@'6+(::8&@>/'*/&(.@'6/&>E&6)'(/+7+/8&+*&/5'&9+,+/(:&)'(:;&+.&+/.&

SRWHQWLDO�RQ�WKH�QHWZRUN��$QGHUVRQ������������:HE�����KDV�VKRZQ�XV�WKDW�DV�FRQWULEXWLRQV�

EHFRPH�PRUH�SRZHUIXO��WKH�PRUH�WKH\�HPEUDFH�WKH�QHWZRUN��7LP�2³5HLOO\³V��������IRXU�

OHYHOV�RI�²:HE�����QHVV³�QHDWO\�LOOXVWUDWHV�WKLV�����7KH�FRQWULEXWLRQV�WKDW�FRXOG�RQO\�H[LVW�RQ�

D�QHWZRUN��VXFK�DV�:LNLSHGLD�LQHYLWDEO\�VHHP�IDU�PRUH�SRZHUIXO�WKDQ�FRQWULEXWLRQV�WKDW�

KDSSHQ�WR�EH�SXEOLVKHG�RQ�WKH�,QWHUQHW�EXW�GRQ³W�UHDOO\�PDNH�XVH�RI�WKH�QHWZRUN��VXFK�

DV�²EURFKXUH³�ZHEVLWHV��ZKLFK�FRXOG�EH�GLVWULEXWHG�RQ�D�&'�DQG�QRW�ORVH�DQ\WKLQJ���,Q�

2³5HLOO\³V�KLHUDUFK\��D�²OHYHO�WKUHH³�DSSOLFDWLRQ�FRXOG�²RQO\�H[LVW�RQ�WKH�QHW��DQG�GUDZV�LWV�

HVVHQWLDO�SRZHU�IURP�WKH�QHWZRUN�DQG�WKH�FRQQHFWLRQV�LW�PDNHV�SRVVLEOH�EHWZHHQ�SHRSOH�

RU�DSSOLFDWLRQV³��ZKHUHDV�D�²OHYHO�]HUR³�DSSOLFDWLRQ�²KDV�SULPDULO\�WDNHQ�KROG�RQOLQH��EXW�LW�

ZRXOG�ZRUN�MXVW�DV�ZHOO�RïLQH�LI�\RX�KDG�DOO�WKH�GDWD�LQ�D�ORFDO�FDFKH³��/HYHOV�RQH�DQG�

WZR�DUH�PLG�SRLQWV�LQ�EHWZHHQ���

����� $QGHUVRQ��&KULV���������7KH�/RQJ�7DLO��+RZ�(QGOHVV�&KRLFH�LV�&UHDWLQJ�8QOLPLWHG�'HPDQG��/RQGRQ��5DQGRP�+RXVH�%XVLQHVV��
& T>>=.G
����� 2³5HLOO\��7LP���������²/HYHOV�RI�WKH�*DPH��7KH�+LHUDUFK\�RI�:HE�����$SSOLFDWLRQV³�����-XO\�������
� KWWS���UDGDU�RUHLOO\�FRP���������OHYHOV�RI�WKH�JDPH�WKH�KLHUDUF�KWP
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,PSRUWDQWO\��ZH�VKRXOG�DVSLUH�WR�D�¼IWK�OHYHO��ZKHUH�D�SRZHUIXO�FROODERUDWLYH�LQWHUIDFH�

EHWZHHQ�WKH�SK\VLFDO�DQG�WKH�GLJLWDO���ZKLFK�PD\�QRW�KDYH�EHHQ�LQYHQWHG�\HW���DGGV�D�

OHYHO�RI�LQWHUDFWLYLW\�ZKLFK�JRHV�EH\RQG�WKH�:,NLSHGLD�PRGHO��WR�HQDEOH�SHRSOH�WR�FRPH�

WRJHWKHU�XVLQJ�D�FRPELQDWLRQ�RI�SK\VLFDO�WRROV�DQG�HQYLURQPHQWV�DQG�GLJLWDO�WRROV�DQG�

'*7+)>*;'*/.&/>&6)'(/'&*'?&+9'(.A&()/A&@:(8A&(*9&=*>?:'9,'G

Case study example: YouTube as archetype of the digital creative platform

:HE�����DSSOLFDWLRQV�ZKLFK�IRVWHU�GLJLWDO�FUHDWLYLW\�DUH�RIWHQ�EURDG�SODWIRUPV��UDWKHU�

WKDQ�VSHFL¼F�WRROV��7KH\�GR�QRW�DVVHUW�D�SUHIHUHQFH�IRU�SDUWLFXODU�IRUPV��WRSLFV��RU�

./8:'.&>E&6>*/'*/A&'*6>0)(,+*,&0.').&/>&'F@)'..&/5'+)&6)'(/+7+/8&+*&?5(/'7')&?(8&/5'8&

FKRRVH�®�ZLWKLQ�D�SDUWLFXODU�IUDPHZRUN��DQG�JHQHUDO�W\SH�RI�FRQWHQW��7KH�YLGHR�VKDULQJ�

VLWH�<RX7XEH�LV�RQH�RI�WKH�PRVW�ZHOO�HVWDEOLVKHG�RI�WKHVH�SODWIRUPV��VR�LW�LV�ZRUWK�

6>*.+9')+*,&.>;'&>E&+/.&65()(6/')+./+6.A&(*9&.>;'&>E&/5'&(..>6+(/'9&)'.'()65G

<RX7XEH�LV�SHUKDSV�XQXVXDO�LQ�WKDW�WKH�FRUH�FRQWHQW��WKH�YLGHRV�WKHPVHOYHV��FDQQRW�

XVXDOO\�RU�VDWLVIDFWRULO\�EH�SURGXFHG�E\�GLUHFW�LQSXW�LQWR�DQ�RQOLQH�GHYLFH��8QOLNH�D�

EORJ��IRU�LQVWDQFH��ZKLFK�FDQ�EH�LPPHGLDWHO\�FRQWULEXWHG�WR�E\�W\SLQJ�RQ�D�NH\ERDUG�

DQG�KLWWLQJ�²SXEOLVK³��<RX7XEH�FRQWULEXWLRQV�XVXDOO\�UHTXLUH�PRUH�ZRUN�®�PRVW�RIWHQ�

UHFRUGLQJ�XVLQJ�D�GLJLWDO�YLGHR�FDPHUD��IROORZHG�E\�VRPH�HGLWLQJ�®�EHIRUH�WKH�ZRUN�

FDQ�EH�XSORDGHG���7KLV�LV�QRW�DOZD\V�WKH�FDVH�®�VRPH�ODSWRSV�DQG�SKRQHV�FDQ�UHFRUG�

YLGHR�PDWHULDO�DQG�SXEOLVK�LW�WR�<RX7XEH�LPPHGLDWHO\��DOWKRXJK�VXFK�FRQWULEXWLRQV�DUH�

OR�¼�HYHQ�E\�<RX7XEH�VWDQGDUGV���$SDUW�IURP�WKLV�FDYHDW��KRZHYHU��<RX7XEH�LV�DQ�

()65'/8@(:&9+,+/(:&6)'(/+7'&@:(/E>);G

7KHUH�DUH�WKUHH�SULQFLSOHV�ZKLFK�XQGHUSLQ�WKH�<RX7XEH�SODWIRUP�DQG�GULYH�LWV�VXFFHVV�

���$�IUDPHZRUN�IRU�SDUWLFLSDWLRQ

<RX7XEH�RíHUV�D�IUDPHZRUN�IRU�SDUWLFLSDWLRQ��7KH�NH\�HOHPHQW�KHUH�LV�WKH�LQYLWDWLRQ�WR�

0.').&/>&0@:>(9&/5'+)&>?*&7+9'>.&0*9')&U2&;+*0/'.&+*&90)(/+>*G&P50.A&.>;'&(.@'6/.&()'&

VHW�RU�FORVHG��LW³V�SULPDULO\�D�SODFH�IRU�YLGHRV��DQG�LQ�SDUWLFXODU��VKRUW�YLGHRV��(YHU\WKLQJ�

HOVH�LV�RSHQ��<RX7XEH�KDV�JURZQ�LQWR�D�KRPH�IRU�SRHWV��HQJLQHHUV��PHGLFV��WHDFKHUV��

DQG�D�PXOWLWXGH�RI�RWKHUV��DQG�WKH�FRQWHQW�KDV�EORVVRPHG�LQWR�DQ�LQFUHGLEOH�DUUD\�RI�

PDWHULDO�DQG�WRSLFV�LQ�GLYHUVH�VW\OHV��LQFOXGLQJ�SHUIRUPDQFH��HGXFDWLRQ��YLGHR�MRXUQDOV��

.@>)/A&/'65*>:>,8A&E(;+:8&:+E'A&(*9&5>?Q/>&,0+9'.&(*9&9+.60..+>*.&>*&'7')8/5+*,&E)>;&6()&

PDLQWHQDQFH�WR�EUHDVW�IHHGLQJ��6XPPDULVLQJ�WKH�YDULHW\�LV�DOPRVW�LPSRVVLEOH��$OWKRXJK�

LW�RQO\�ODXQFKHG�LQ�������LQ�2FWREHU������<RX7XEH�ZDV�DEOH�WR�DQQRXQFH�WKDW�PRUH�WKDQ�

��ELOOLRQ�YLGHRV�DUH�YLHZHG�GD\��DQG�KXQGUHGV�RI�WKRXVDQGV�RI�YLGHRV�DUH�XSORDGHG�E\�

XVHUV�GDLO\��+HOIW�����������

7KLV�KLJKOLJKWV�WKH�VHQVH�LQ�ZKLFK�<RX7XEH�LV�LQ�D�VHQVH��MXVW��D�SODWIRUP�IRU�FUHDWLYLW\��,Q�

DQ�XQJODPRURXV�IRUPXODWLRQ��LW�LV�D�GDWDEDVH�ZHEVLWH��ZKLFK�LQYLWHV�SHRSOH�WR�DGG�GDWD�DV�

¼OHV��FRPPHQWV��WDJV��DQG�OLQNV�EHWZHHQ�GLíHUHQW�ELWV�RI�LQIRUPDWLRQ��QRWDEO\�XVHU�SUR

����� +HOIW��0LJXHO���������²<RX7XEH��:H³UH�%LJJHU�7KDQ�<RX�7KRXJKW³��7KH�1HZ�<RUN�7LPHV����2FWREHU�������
� KWWS���ELWV�EORJV�Q\WLPHV�FRP������������\RXWXEH�ZHUH�ELJJHU�WKDQ�\RX�WKRXJKW���DQG�KXQGUHGV�RI�WKRXVDQGV�RI�YLGHRV�
� DUH�XSORDGHG�E\�XVHUV�GDLO\<RX7XEH���������²<RX7XEH�)DFW�6KHHW³��KWWS���ZZZ�\RXWXEH�FRP�W�IDFWBVKHHW��
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¼OHV�DQG�YLGHR�FRQWHQW���:LWKRXW�WKH�UHVSRQVHV�RI�XVHUV�WR�WKLV�RSHQ�LQYLWDWLRQ��

<RX7XEH�ZRXOG�EH�QRWKLQJ�®�WKHUH�ZRXOG�OLWHUDOO\�EH�DOPRVW�QRWKLQJ�WKHUH��

<RX7XEH�FRXOG�VROLFLW�PDWHULDO�IURP�H[LVWLQJ�PHGLD�FRPSDQLHV�®�DV�LW�GRHV��

IRUPLQJ�SDUWQHUVKLSV�ZLWK�QXPHURXV�ZHOO�HVWDEOLVKHG�FRUSRUDWLRQV�®�EXW�WKHUH�

LV�PXFK�HYLGHQFH�WKDW�<RX7XEH³V�KXJH�SRSXODULW\��DQG�GRPLQDQFH�LQ�WKH�RQOLQH

YLGHR�¼HOG�LV�GXH�WR�LWV�HPSKDVLV�RQ�HVWDEOLVKLQJ�LWV�IUDPHZRUN�DV�RQH�ZKLFK�

@)+;()+:8&.0@@>)/.&(&6>;;0*+/8&>E&@()/+6+@(/+>*&(*9&6>;;0*+6(/+>*&(;>*,./&

'7')89(8&0.').A&)(/5')&/5(*&':+/'&@)>E'..+>*(:.G&

CB!'?.67%$(!-963%!(6.%*.%

:LWKLQ�WKLV�IUDPHZRUN��<RX�7XEH�LV�HQWLUHO\�DJQRVWLF�DERXW�ZKDW�FRQWULEXWLRQV�FDQ�EH�

PDGH��DSDUW�IURP�VRPH�SUHFDXWLRQV�DERXW�RíHQVLYH�RU�DEXVLYH�PDWHULDO���7KH�SODWIRUP�

LV�SUHVHQWHG��EXW�WKH�RSSRUWXQLWLHV�IRU�LQQRYDWLRQ�LQ�FRQWHQW�DUH�OHIW�RSHQ�WR�WKH�XVHUV��

6RPH�SHRSOH�KDYH�XVHG�LW�LQ�ZD\V�WKDW�PLPLF�HVWDEOLVKHG�IRUPV�RU�VW\OHV��VXFK�DV�WKH�

PXVLF�YLGHR��WKH�LQWHUYLHZ��WKH�FRPHG\�VNHWFK��RU�WKH�SURGXFW�UHYLHZ�²VKRZ³���$�QXPEHU�RI�

/5'.'&+*9+7+90(:.&(.@+)'9&/>&'*/')&/5'&;(+*./)'(;&;'9+(A&(*9&.>;'&5(7'&9>*'&.>&?5'*&

WKHLU�<RX7XEH�SRSXODULW\�KDV�EURXJKW�WKHP�WR�WKH�DWWHQWLRQ�RI�WKH�WUDGLWLRQDO�LQGXVWU\������

2WKHU�FRQWULEXWRUV��KRZHYHU��DUH�HQWLUHO\�XQFRQFHUQHG�DERXW�UHDFKLQJ�D�EURDG�DXGLHQFH��

6RPH�XVH�LW�WR�VKDUH�IDPLO\�YLGHRV�ZLWK�IULHQGV�DQG�UHODWLYHV��6RPH�FUHDWH�ZKDW�3DWULFLD�

/DQJH��������KDV�FDOOHG�²YLGHRV�RI�DîQLW\�³�ZKLFK�DUH�VLPSO\�SURGXFHG�UHFRUGLQJV��ZLWK�

:+//:'&>)&*>&@>./@)>906/+>*A&6)'(/'9&@0)':8&/>&6>**'6/&?+/5&(&6>;;0*+/8&>E&E)+'*9.&(*9&

(6W0(+*/(*6'.&&&G&

<RX7XEH�YLGHRV�DUH�QRW�W\SLFDOO\�WKH�HTXLYDOHQW�RI�D�WHOHSKRQH�FDOO��RI�FRXUVH��D�ORW�RI�

PDWHULDO�LV�PDGH�ZLWK�D�JUHDW�GHDO�RI�FUHDWLYLW\��FDUH�DQG�RU�LQJHQXLW\�E\�XVHUV�ZKR�KRSH�

/>&'*/')/(+*&/5'+)&E)+'*9.&(*9&(:.>A&@>/'*/+(::8A&(//)(6/&(&?+9')&(09+'*6'G&P5'&@)'..&6>7')(,'&

RI�FRS\ULJKW�DQG�SLUDF\�LVVXHV�FDQ�OHDG�WR�WKH�DVVXPSWLRQ�WKDW�D�PDMRULW\�RI�WKH�YLGHRV�

RQ�<RX7XEH�DUH�FOLSV�FRSLHG�IURP�PDLQVWUHDP�PHGLD�®�RU�SXW�WKHUH�E\�SURIHVVLRQDO�

SURGXFHUV�WKHPVHOYHV��LQ�D�ELG�WR�DVVHUW�FRQWURO��+RZHYHU��D�FRQWHQW�DQDO\VLV�RI�������

SRSXODU�YLGHRV�FRQGXFWHG�E\�-HDQ�%XUJHVV�DQG�-RVKXD�*UHHQ�LQ�������IRXQG�WKDW�RQO\����

SHU�FHQW�RI�WKHVH�FDPH�IURP�PDLQVWUHDP��EURDGFDVW��RU�HVWDEOLVKHG�PHGLD��ZKLOVW�MXVW�RYHU�

]2&@')&6'*/&?')'&>)+,+*(:&0.')Q6)'(/'9&7+9'>.G

����� %XUJHVV��-HDQ��	�*UHHQ��-RVKXD������E���²7KH�(QWUHSUHQHXULDO�9ORJJHU��3DUWLFLSDWRU\�&XOWXUH�%H\RQG�WKH�3URIHVVLRQDO®$PDWHXU��
� 'LYLGH³��LQ�6QLFNDUV��3HOOH��	�9RQGHUDX��3DWULFN��HGV��7KH�<RX7XEH�5HDGHU��6WRFNKROP��1DWLRQDO�/LEUDU\�RI�6ZHGHQ�
����� /DQJH��3DWULFLD�*����������²9LGHRV�RI�$ïQLW\�RQ�<RX7XEH³��LQ�6QLFNDUV��3HOOH��	�9RQGHUDX��3DWULFN��HGV��7KH�<RX7XEH�5HDGHU��
� 6WRFNKROP��1DWLRQDO�/LEUDU\�RI�6ZHGHQ��
����� 9LGHR�EORJV��YORJV��DFFRXQWHG�IRU����SHU�FHQW�RI�WKLV�QRQ�SURIHVVLRQDO�ZRUN��DQG�RWKHU�W\SHV�RI�PDWHULDO�LQFOXGHG�XVHU�FUHDWHG��
� PXVLF�YLGHRV�����SHU�FHQW���OLYH�PDWHULDO�VXFK�DV�PXVLF�SHUIRUPDQFH��VSRUW��DQG�²VOLFH�RI�OLIH³�����SHU�FHQW���QRQ�¼FWLRQ�SUHVHQWDWLRQV��
� VXFK�DV�QHZV�DQG�UHYLHZV�����SHU�FHQW���DQG�²VFULSWHG�PDWHULDO³�®�QRW�QHFHVVDULO\�VFULSWHG�DV�VXFK�®�VXFK�DV�FRPHG\�VNHWFKHV��
� DQLPDWLRQ��DQG�PDFKLQLPD�>DQLPDWLRQ�PDGH�XVLQJ�YLGHR�JDPHV@����SHU�FHQW���$�IXUWKHU����SHU�FHQW�ZHUH�H[SHULPHQWDO�RU�WHFKQLFDOO\��
� SOD\IXO�YLGHRV��ZKHUH�XVHUV�WR\HG�ZLWK�YDULRXV�HíHFWV��

34. !!! :&-@%*+!DB!H)'(/+7+/8&+*&/5'&L+,+/(:&M'(:;
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$V�WKHVH�VWDWLVWLFV�DUH�EDVHG�RQ�REVHUYDWLRQV�RI�WKH�<RX7XEH�VLWH�DORQH��WKH\�DUH�QRW�

DEOH�WR�WHOO�XV�WKH�PRWLYDWLRQV�RI�WKH�FUHDWRUV��+RZHYHU��RQ�WKH�EDVLV�RI�WKH�UDQJH�RI�

YLGHR�W\SHV�GHWDLOHG�LQ�%XUJHVV�DQG�*UHHQ³V��������DFFRXQW������LW�VHHPV�UHDVRQDEOH�WR�

.0,,'./&/5(/&/5'+)&;(=').&?+.5&/>&6>;;0*+6(/'&(*9&6>**'6/&?+/5&(*&(09+'*6'A&

>E/'*&>*&(*&';>/+>*(:&>)&+*/+;(/'&:'7':A&/>&.5()'&/5'+)&=*>?:'9,'&>)&+*.+,5/.A&/>&

HQWHUWDLQ�DQG�®�LQ�D�SHUIHFWO\�YDOLG�VHQVH�®�WR�VKRZ�Rí��DQG��LQ�GRLQJ�VR��WR�WU\�

WR�FRQQHFW�RU�KDYH�DQ�LPSDFW�RQ�RWKHUV��

DB!Q67%*+$.?!(6,,3.$%M

<RX7XEH�LV�PRUH�WKDQ�D�YLGHR�DUFKLYH��LW�LV��DQG�NHHQO\�SRVLWLRQV�LWVHOI�DV��D�FRPPXQLW\��

7KH�WDJOLQH�²%URDGFDVW�<RXUVHOI³�®�ZKLFK�TXLFNO\�UHSODFHG�WKH�RULJLQDO��OHVV�HQJDJLQJ�

VORJDQ�²<RXU�'LJLWDO�9LGHR�5HSRVLWRU\³�����®�SRLQWV�WR�WKH�RXWZDUG�IDFLQJ��DQG�SRVVLEO\�

DXWRELRJUDSKLFDO��QDWXUH�RI�WKH�DQWLFLSDWHG�YLGHRV��+RZHYHU��<RX7XEH³V�IXQFWLRQDOLW\�

HQFRXUDJHV�PXFK�PRUH�WKDQ�PHUH�LQGLYLGXDOLVHG�²ORRN�DW�PH³�VHOI�H[KLELWLRQ��,W�DFWLYHO\�

HQFRXUDJHV�XVHUV�WR�PDNH�FRPPHQWV��WR�VXEVFULEH��WR�JLYH�VWDU�UDWLQJV��WR�DGG�IULHQGV�

(*9&.'*9&;'..(,'.A&(*9&/>&;(='&7+9'>.&)'.@>*9+*,&/>&>/5')&7+9'>.G

7KHVH�DUH�QRW�®�RU�FHUWDLQO\�QRW�HQWLUHO\�®�WDFNHG�RQ�²VRFLDO�QHWZRUNLQJ³�IHDWXUHV��5DWKHU��

DV�-HDQ�%XUJHVV�DQG�-RVKXD�*UHHQ�KDYH�VKRZQ��WKH�XVHUV�ZKR�KDYH�PDQDJHG�WR�

EHFRPH�²<RX7XEH�VWDUV³�KDYH�GRQH�VR�E\�HPEUDFLQJ�WKH�FRPPXQLW\��DQG�E\�DFWLQJ�

DV�FRPPXQLW\�PHPEHUV�WKHPVHOYHV��7KRVH�YLGHR�FHOHEULWLHV�ZKR�KDYH�UHDFKHG�D�SRLQW�

ZKHUH�WKH\�¼QG�ZRUN�LQ�PDLQVWUHDP�PHGLD�KDYH�ULVHQ�WR�WKH�WRS�RI�<RX7XEH�YLVLELOLW\�QRW�

E\�DFWLQJ�DV�DORRI�VWDUV��EXW�E\�EHLQJ�FRPPXQLW\�SDUWLFLSDQWV��7KH\�LQYLWH�DQG�UHVSRQG�

/>&6>;;'*/.&>*&/5'&.+/'A&;(='&:+*=.&?+/5&>/5').A&(*9&)'E')&/>&6>;;0*+/8&6>;;'*/.A&

UHVSRQVHV�DQG�HYHQWV�ZLWKLQ�WKH�YLGHRV�WKHPVHOYHV��7KH\�DUH�DFWLYHO\�HPEHGGHG�ZLWKLQ�

WKH�XVHU�FRPPXQLW\�����%\�FRQWUDVW��HVWDEOLVKHG�VWDUV�ZKR�KDYH�EHFRPH�IDPRXV�WKURXJK�

WUDGLWLRQDO�FKDQQHOV�KDYH�RIWHQ�PHW�ZLWK�OLPLWHG�VXFFHVV�RQ�<RX7XEH��DV�WKH�FRPPXQLW\�

GRHV�QRW�ZDUP�WR�WKHLU�²RQH�ZD\�FRQYHUVDWLRQ³�����7KH�WUDGLWLRQDO�²EURDGFDVW³�VW\OH�RI�

FHOHEULW\�GRHV�QRW�ZRUN�ZHOO�LQ�WKH�LQWHUDFWLYH�PHGLXP��$V�%XUJHVV�DQG�*UHHQ�SXW�LW

�²+RZHYHU�FKDUPLQJ§�RU�VLOO\�WKH�FRQWHQW�RI�WKHLU�YLGHRV�PLJKW�EH��ZKDW�DOO�WKH�HQWUHSUHQHXULDO�

<RX7XEH�VWDUV�KDYH�LQ�FRPPRQ�LV�WKH�¼W�EHWZHHQ�WKHLU�FUHDWLYH�SUDFWLFH�DQG�WKH�G\QDPLFV�

RI�<RX7XEH�DV�D�SODWIRUP�IRU�SDUWLFLSDWRU\�FXOWXUH³�

(QJDJHPHQW�LQ�WKH�FRPPXQLW\�LV�QRW�MXVW�D�URXWH�WR�RQOLQH�VWDUGRP��RI�FRXUVH��+HQU\�

-HQNLQV��������VXJJHVWV�WKDW�<RX7XEH�RíHUV�²VWURQJ�VRFLDO�LQFHQWLYHV³�WR�PDNH�DQG�VKDUH��DQG�

WKDW�XVHUV�DUH�LQVSLUHG�E\�²WKH�HPRWLRQDO�VXSSRUW�RI�D�FRPPXQLW\�HDJHU�WR�VHH�WKHLU

SURGXFWLRQV³�����7KHUH�LV�DOVR�WKH�JLIW�JLYLQJ�GLPHQVLRQ�WR�<RX7XEH³V�FRPPXQLW\��XVHUV

JLYH�DQG�UHFHLYH�KRPH�PDGH�YLGHR�²JLIWV³�IRU�UHDVRQV�ZKLFK�DUH�WR�GR�ZLWK�IHHOLQJV�DQG

����� %XUJHVV��-HDQ��	�*UHHQ��-RVKXD�������D���<RX7XEH��2QOLQH�9LGHR�DQG�3DUWLFLSDWRU\�&XOWXUH��&DPEULGJH��3ROLW\��S���®���
���� %XUJHVV�	�*UHHQ������D�����
����� %XUJHVV��-HDQ��	�*UHHQ��-RVKXD������E���²7KH�(QWUHSUHQHXULDO�9ORJJHU��3DUWLFLSDWRU\�&XOWXUH�%H\RQG�WKH�3URIHVVLRQDO®$PDWHXU�
� 'LYLGH³�LQ�6QLFNDUV��3HOOH��	�9RQGHUDX��3DWULFN��HGV��7KH�<RX7XEH�5HDGHU��6WRFNKROP��1DWLRQDO�/LEUDU\�RI�6ZHGHQ�
����� ,ELG�
����� %XUJHVV��-HDQ��	�*UHHQ��-RVKXD������E�������
����� %XUJHVV��-HDQ�	�*UHHQ��-RVKXD������E�������
����� -HQNLQV��+HQU\���������²:KDW�+DSSHQHG�%HIRUH�<RX7XEH³��LQ�%XUJHVV��-HDQ��	�*UHHQ��-RVKXD�������D���<RX7XEH��2QOLQH�9LGHR�DQG�
� 3DUWLFLSDWRU\�&XOWXUH��&DPEULGJH��3ROLW\��S����
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WR�XQGHUVWDQG�WKH�UHZDUGV�IRU�SDUWLFLSDWLRQ�®�VXFK�DV�²VWDWXV³��²SUHVWLJH�³�RU�²HVWHHP�³�ZKLFK�

KDYH�QR��LPPHGLDWH��HFRQRPLF�YDOXH�

7R�FRQFOXGH��<RX7XEH�LV�D�SODWIRUP�ZKLFK�RíHUV�D�IUDPHZRUN�IRU�SDUWLFLSDWLRQ��EXW�ZKLFK�

LV�RSHQ�WR�D�YHU\�ZLGH�YDULHW\�RI�XVHV�DQG�FRQWULEXWLRQV��,W�LV�DJQRVWLF�DERXW�WKH�FRQWHQW��

ZKLFK�PHDQV�LW�KDV�EHHQ�DGRSWHG�E\�D�ZLGH�UDQJH�RI�XVHUV�IRU�D�GLYHUVH�DUUD\�RI�SXUSRVHV��

3HRSOH�XVH�<RX7XEH�WR�FRPPXQLFDWH�DQG�FRQQHFW��WR�VKDUH�NQRZOHGJH�DQG�VNLOOV��DQG�

/>&'*/')/(+*G&P5'8&0.'&/5'&6>;;0*+/8&E'(/0)'.&>E&/5'&.+/'&/>&.0@@>)/&'(65&>/5')&(*9&

HQJDJH�LQ�GHEDWHV��DQG�WR�JHQHUDWH�WKH�FKDUDFWHULVWLFV�RI�D�²JLIW�HFRQRP\³��:KLOVW�LW�LV�

WUXH�WKDW�WKH�PDMRULW\�RI�YLVLWRUV�WR�<RX7XEH�DUH�YLHZLQJ��QRW�SURGXFLQJ�DQG�SDUWLFLSDWLQJ��

/5')'&()'&./+::&:+/')(::8&;+::+>*.&>E&0.').&?5>&'*,(,'&?+/5&/5+.&6)'(/+7'&@:(/E>);&'7')8&9(8A&

DQG�ZKRVH�UHODWLRQVKLS�ZLWK�SURIHVVLRQDO�PHGLD�KDV�EHHQ�IXQGDPHQWDOO\�VKLIWHG�EHFDXVH�

RI�WKH�NQRZOHGJH�WKDW�WKH\�FDQ�EH�WKH�FUHDWRUV��DQG�QRW�MXVW�UHFHLYHUV��RI�LQYHQWLYH�PHGLD��

D0)/5');>)'A&/5+.&(09+'*6'&>E&;+::+>*.&E0':.&6)'(/+7+/8&E0)/5')&(.&6)'(/+>*.&>E/'*&/(='&>*&(&

GLíHUHQW�PHDQLQJ�ZKHQ�VKDUHG�ZLWK�RWKHUV�

The scientific and artistic dimensions of digital creativity

-*&/5'&)'@>)/A�'H»QLQJ�6\VWHPDWLF�&UHDWLYLW\�����ZH�HVWDEOLVKHG�WKDW�WKHUH�DUH�VFLHQWL¼F�

DQG�DUWLVWLF�V\VWHPV�RI�LQTXLU\��ZKLFK�DUH�HTXDO�LQ�YDOXH��EXW�DUH�QRW�DOZD\V�XQLWHG��

6\VWHPV�RI�VFLHQFH�FKDQQHO�FUHDWLYLW\�WRZDUGV�VROYLQJ�VSHFL¼F�TXHVWLRQV�RU�SUREOHPV��

DV�LQ�PDWKV�RU�HQJLQHHULQJ��6\VWHPV�RI�DUW�FKDQQHO�FUHDWLYLW\�LQWR�PDQ\�GLíHUHQW�DQG�

XQLTXH�H[SUHVVLRQV�®�JLYLQJ�IRUP�WR�RXU�LPDJLQDWLRQ��IHHOLQJV�DQG�LGHQWLWLHV�®�DV�LQ�

PXVLF�RU�VFXOSWXUH��,W�ZDV�QRWHG�WKDW�LQ�WKH�ZRUOG�RI�SK\VLFDO�SOD\��WKH�/(*2��6\VWHP�

LV�RQH�RI�WKH�IHZ�V\VWHPV�FDSDEOH�RI�FKDQQHOLQJ�ERWK��²:LWK�/(*2�EULFNV�\RX�FDQ�EULGJH�

D�VWUHDP��RU�WUDQVSRUW�DQ�DSSOH�IURP�$�WR�%��VFLHQWL¼F�FUHDWLYLW\��RU�EXLOG�D�IDQWDV\�FUHDWXUH��

VSDFHVKLS�RU�ODQGVFDSH��RU��DV�LQ�/(*2��6HULRXV�3OD\���FUHDWH�PHWDSKRUV�WR�UHSUHVHQW�

IHHOLQJV�RU�LGHQWLWLHV��DUWLVWLF�FUHDWLYLW\�³�

,W�PD\�EH�DUJXHG�WKDW�GLJLWDO�HQYLURQPHQWV�HQDEOH�D�VPRRWKHU�LQWHUIDFH�EHWZHHQ�VFLHQWL¼F�

DQG�DUWLVWLF�FUHDWLYLW\��<RX7XEH��IRU�LQVWDQFH�®�WR�WDNH�WKH�DERYH�FDVH�VWXG\�®�UHTXLUHV�

XVHUV�WR�HQJDJH�LQ�ERWK�WHFKQRORJLFDO�DQG�DHVWKHWLF�FKDOOHQJHV�WR�SURGXFH�DQG�VKDUH�

D�FRPSHOOLQJ�YLGHR��7KHUH�LV�WKH�VFLHQWL¼F�DVSHFW��ZKLFK�LQFOXGHV�YLGHR�SURGXFWLRQ�DQG�

SRVWSURGXFWLRQ��WKH�FKRLFHV�WR�EH�PDGH�DERXW�YLGHR�UHVROXWLRQ��IRUPDW�DQG�UHQGHULQJ��

DQG�WKH�IUDPLQJ�RI�WKH�RQOLQH�SUHVHQWDWLRQ�ZLWKLQ�GLíHUHQW�SRVVLEOH�RQOLQH�FDWHJRULHV��

/(,.A&(*9&.>&>*V&(*9&/5')'&+.&/5'&()/+./+6&9+;'*.+>*A&+*7>:7+*,&/5'&./8:'A&6>;@>.+/+>*A&

����6HH�-HQNLQV�������������DQG�+\GH��/HZLV���������7KH�*LIW��+RZ�WKH�&UHDWLYH�6SLULW�7UDQVIRUPV�WKH�:RUOG��/RQGRQ��&DQRQJDWH��
����$FNHUPDQQ��(GLWK��*DXQWOHWW��'DYLG��	�:HFNVWURP��&HFLOLD���������'H»QLQJ�V\VWHPDWLF�FUHDWLYLW\��H[SODLQLQJ�WKH�QDWXUH�RI�FUHDWLYLW\�DQG�KRZ�
WKH�/(*2�V\VWHP�RI�SOD\�UHODWHV�WR�LW��%LOOXQG��/(*2��/HDUQLQJ�,QVWLWXWH�
����,ELG�
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'9+/+*,&65>+6'.A&;0.+6&(*9&.>0*9&9'.+,*A&50;>0)&(*9&;(*8&>/5')&(.@'6/.G&P5'.'&()'&(::&

TXLWH�FRPSOH[�VFLHQWL¼F�DQG�DUWLVWLF�²SUREOHPV³�®�EXW�WKH\�DUH�RYHUFRPH��HQWKXVLDVWLFDOO\��

E\�XVHUV�ZKR�KDYH�QHFHVVDULO\�EHFRPH�FRPIRUWDEOH�ZLWK�WKH�GLYHUVH�FKDOOHQJHV�RI�WKLV�

HYHU\GD\��SRSXODU�EUDQFK�RI�GLJLWDO�FUHDWLYLW\�

2WKHU�GLJLWDO�DQG�K\EULG�HQYLURQPHQWV�DUH�VLPLODUO\�OLNHO\�WR�XQLWH�VFLHQWL¼F�DQG�DUWLVWLF�

IRUPV�RI�FUHDWLYLW\��&RQQHFWLQJ�ZLWK�DQG�H[SORULQJ�D�GLJLWDO�RU�K\EULG�V\VWHP�W\SLFDOO\�

)'W0+)'.&/5'&(@@:+6(/+>*&>E&)(/+>*(:&+*7'./+,(/+>*&(*9&:>,+6(:&9'906/+>*A&(*9&>E/'*&.>;'&

LQJHQXLW\�LV�QHHGHG�WR�JHW�D�V\VWHP�WR�GR�ZKDW�\RX�LQWHQG��VFLHQWL¼F�FUHDWLYLW\���ZKLOVW�

DW�WKH�VDPH�WLPH��WR�FUHDWH�QHZ�WKLQJV�DQG�PDNH�\RXU�PDUN�RQ�D�ZRUOG��D�GLíHUHQW�NLQG�

RI�RULHQWDWLRQ�LV�QHFHVVDU\��DUWLVWLF�FUHDWLYLW\���,Q�IDFW��WKHVH�FKDOOHQJHV�DUH�QRW�QRUPDOO\�

GLVWLQFW��DQG�D�FRPELQDWLRQ�RI�VFLHQWL¼F�DQG�DUWLVWLF�FUHDWLYLW\�LV�QHHGHG�WR�JDLQ�PDVWHU\�

LQ�D�GLJLWDO�RU�K\EULG�HQYLURQPHQW�

Levers for designing creative tools and experiences in the digital realm

3UDKDODG�DQG�5DPDVZDP\����������KLJKOLJKW�D�VHW�RI�NH\�SULQFLSOHV��RU�²OHYHUV³��IRU�LQQRYDWLQJ�

H[SHULHQFHV��,QWHUHVWLQJO\��WKHVH�OHYHUV�RíHU�D�XVHIXO�IUDPHZRUN�IRU�GH¼QLQJ�SUH�UHTXLVLWHV�

IRU�H[SHULHQFHV�WKDW�HQDEOH�FUHDWLYLW\�LQ�WKH�GLJLWDO�UHDOP��,QFUHDVLQJO\��FUHDWLYH�H[SHULHQFHV�

LQ�WKH�GLJLWDO�UHDOP�FDQ�EH�VHHQ�DV�FR�FUHDWLRQ�HíRUWV��LQ�WKDW�WKH\�LQYROYH�D�FRPSDQ\��

LQVWLWXWLRQ�RU�LQGLYLGXDO�RUFKHVWUDWLQJ�D�SURMHFW��SODWIRUP�RU�FRQWH[W�ZKHUH�RWKHU�XVHUV�

DUH�LQYLWHG�LQ�WR�HLWKHU�PRGLI\�WKH�H[SHULHQFH�LWVHOI�RU�FRQWULEXWH�FRQWHQW�WR�WKH�SODWIRUP��

ZKLFK�FRQVWLWXWHV�VRPHWLQJ�RI�YDOXH�WR�RWKHUV��DV�VHHQ�LQ�WKH�DERYH�H[DPSOH�

RQ�<RX7XEH��

P5'&.>6+(:&98*(;+6&>E&/5'&9+,+/(:&)'(:;&?>)=.&(.&(&;0:/+@:+')&>)&(66':')(/>)&>E&6)'(/+7+/8A&

ERWK�LQ�WKDW�LW�LV�FKDQJLQJ�KRZ�ZH�PD\�W\SLFDOO\�JR�DERXW�D�FUHDWLYH�DFWLYLW\��EXLOGLQJ�RQ�

WRS��PRGLI\LQJ��KDFNLQJ��PDVKLQJ�XS�DV�RSSRVHG�WR�VWDUWLQJ�IURP�VFUDWFK��DV�ZHOO�DV�ZK\�

ZH�PLJKW�EH�LQWULJXHG�WR�FRQWLQXH�RXU�FUHDWLYH�H[SORUDWLRQ��WKH�FRPPHQWV�DQG�DWWHQWLRQ�

RI�DQ�DXGLHQFH��GHULYDWLYH�ZRUNV��EHLQJ�SDUW�RI�VRPHWKLQJ�ELJJHU���7KXV�WKH�QRWLRQ�RI�

FROODERUDWLYH�FUHDWLYLW\�DQG�WKH�G\QDPLFV�RI�FR�FUHDWLRQ�EHFRPH�HVVHQWLDO�HOHPHQWV�

RI�HQDEOLQJ�FUHDWLYLW\�LQ�WKH�GLJLWDO�UHDOP�
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WR�LQWHUDFW�ZLWK�DQ�H[SHULHQFH�DW�DQ\�GHVLUHG�OHYHO�RI�VSHFL¼FLW\��LPPHUVLQJ�KHUVHOI�LQ�WKH�

H[SHULHQFHV�RYHU�WLPH�LQ�ZKDWHYHU�ZD\�VKH�FKRRVHV��)URP�D�FRPSDQ\³V�SHUVSHFWLYH��LW�

LV�WKH�DELOLW\�WR�GHVLJQ�DQ�H[SHULHQFH�HQYLURQPHQW�EDVHG�RQ�HYHQWV�VXFK�WKDW�WKH�XVHU�

LQWHUDFWLRQV�FDQ�RFFXU�DW�GLíHUHQW�OHYHOV�RI�DJJUHJDWLRQ�DQG�ULFKQHVV³������)URP�D�FUHDWLYH�

./(*9@>+*/A&/5+.&+.&'..'*/+(:A&(.&.8./';.&(*9&/>>:.&'*6>0)(,+*,&6)'(/+7'&'F@:>)(/+>*&;0./&

LQYLWH�XVHUV�WR�H[SHULPHQW�DV�ZHOO�DV�RíHULQJ�D�FRPSHOOLQJ�HQRXJK�VHW�RI�WRROV�WR�FDSWXUH

����� 3UDKDODG��&�.�	�5DPDVZDP\��9HQNDW���������7KH�)XWXUH�RI�&RPSHWLWLRQ���&R�FUHDWLQJ�9DOXH�ZLWK�&XVWRPHUV�&T>./>*A&Z^A&
� +DUYDUG�%XVLQHVV�6FKRRO�3UHVV�
����� ,ELG�

37. !!! :&-@%*+!DB!H)'(/+7+/8&+*&/5'&L+,+/(:&M'(:;

YO

Y\



 !!!

WKH�LPDJLQDWLRQ�RYHU�WLPH�DV�XVHUV�EHFRPH�PRUH�VRSKLVWLFDWHG�LQ�WKHLU�FRQWULEXWLRQV��

,PSRUWDQWO\��PDNLQJ�LW�SRVVLEOH�IRU�XVHUV�WR�HQWHU�WKH�FUHDWLYH�DFWLYLW\�DW�WKHLU�RZQ�GHVLUHG�
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PRGHV�RI�GHOLYHU\��FDQ�DOORZ�>XVHUV@�WR�H[SHULHQFH�HVWDEOLVKHG�IXQFWLRQV�LQ�QHZ�ZD\V��DV�

ZHOO�DV�FUHDWH�HQWLUHO\�QHZ�IXQFWLRQDOLWLHV�WKHPVHOYHV³�����<RX7XEH�LV�D�¼WWLQJ�H[DPSOH�LQ�

WKDW�LW�HQDEOHV�D�ZLGH�YDULHW\�RI�WKHPHV�DQG�FRQWHQW��E\�RSHQLQJ�XS�LWV�FKDQQHOV��XVHUV�

FDQ�HPEHG�FRQWHQW�RQ�ZHEVLWHV�DV�ZHOO�DV�H[SHULHQFH�WKLV�FRQWHQW�RQOLQH��RQ�PRELOH�
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WKLV�HOHPHQW�LV�LQWXLWLYHO\�WDNHQ�FDUH�RI�E\�WKH�HQGXULQJ�QDWXUH�RI�PDQ\�FUHDWLRQV�

LQ�WKLV�HQYLURQPHQW��EXW�LQ�WKH�GLJLWDO�UHDOP�WKLV�HOHPHQW�LV�D�FUXFLDO�FRPSRQHQW�HQDEOLQJ�

0.').&/>&)'/0)*&/>&.>;'/5+*,&@)'7+>0.:8&6)'(/'9A&;>9+E8&>)&.5()'&+/&?+/5&>/5').A&>)&+*9''9&

0.'&+/&(.&(&/';@:(/'&/>&'*,(,'&+*&(*&'*/+)':8&*'?&6)'(/+7'&'F@:>)(/+>*G&^&@)'Q)'W0+.+/'&

IRU�WKH�²VXSHU�FKDUJLQJ³�HíHFW�RI�WKH�VRFLDO�GLPHQVLRQ��QRYHO�ZD\V�RI�OLQNLQJ�WR�ERWK�WKH�

6)'(/+>*&(*9&/5'&'F@')+'*6'&>E&6)'(/+>*&.0./(+*&+*/')'./&(*9&'*6>0)(,'&6>;;0*+/+'.&

/>&/5)+7'G

"1641-9$4$%M

3UDKDODG�DQG�5DPDVZDP\³V�FRQFHSW�RI�HYROYDELOLW\�²LQYROYHV�FDSWXULQJ�WKH�OHDUQLQJ�

E)>;&6>Q6)'(/+>*&'F@')+'*6'.&(*9&0.+*,&+/&/>&9'7':>@&'F@')+'*6'&'*7+)>*;'*/.&/5(/&
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PHGLXP�IRU�GLíHUHQW�NLQGV�RI�FUHDWLYH�SURMHFWV��RU�LQGHHG�IRU�HYROYLQJ�OHYHOV�RI�VNLOO�RU�

LPDJLQDWLRQ�LQ�WKH�NLQGV�RI�FUHDWLRQV�SRVVLEOH��0DQ\�FUHDWLYH�WRROV�LQ�WKH�SK\VLFDO�UHDOP�

HQDEOH�PDVWHU\�ZKLOVW�DOVR�EHLQJ�HDV\�WR�SLFN�XS��DQG�VLPLODUO\�LQ�WKH�GLJLWDO�UHDOP��VRPH�
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The potential of digital technologies to support creativity and learning
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ZKDW�WKH\�RíHU�IRU�XVHUV���,Q�RWKHU�ZRUGV��ZH�WUDQVODWH�IXQFWLRQDOLWLHV�LQWR�DíRUGDQFHV��

RU�²SV\FKRORJLFDO�UHOHYDQFH³�IRU�XVHUV��'RLQJ�VR�KHOSV�SLQ�GRZQ�WKH�SRWHQWLDO�RI�GLJLWDO�
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LQIRUPDWLRQ�ORFDOO\�DQG�JOREDOO\��LQ�GLíHUHQW�WLPH�]RQHV�DQG�JHRJUDSKLFDO�SODFHV��

0RUH�LPSRUWDQWO\��FDSDFLW\�LV�DERXW�NQRZLQJ�QRW�RQO\�KRZ��EXW�DOVR�ZK\�DQG�ZKHQ�
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7KHUHIRUH�GLJLWDO�WHFKQRORJLHV�FDQQRW�RI�FRXUVH�JHQHUDWH�FUHDWLYLW\�EXW�WKH\�FDQ�VXSSRUW�
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PRUH�LPDJLQDWLYH�VWHSV�DQG�EROGHU�OHDSV��7KH�GLJLWDO�UHDOP�IRVWHUV�SOD\�DQG�OHDUQLQJ��DV�

GLVFXVVHG�LQ�WKH�SUHYLRXV�DQG�IROORZLQJ�FKDSWHUV��DQG�ERWK�RI�WKHVH�IHHG�LQWR�FUHDWLYLW\�

DQG�KHOS�LW�WR�WDNH�½LJKW��'LJLWDO�WHFKQRORJLHV�FDQ�SURYLGH�WKH�IUDPHZRUN�ZLWKLQ�ZKLFK�

FUHDWLYLW\�FDQ�EH�H[SUHVVHG�DQG�GHYHORSHG��DQG�FRQQHFW�WKLV�ZLWK�D�FRPPXQLW\�RI�SUDFWLFH��
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DFWLYLW\�LV�D�IDOVH�RQH��WKH�UHDO�RSSRUWXQLW\�OLHV�LQ�FRQQHFWLQJ�WKH�WZR�
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The rise of the knowledge economy and creative society
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The changing nature of childhood

,Q�PDQ\�SDUWV�RI�WKH�ZRUOG��WKH�LPSDFW�RI�GLJLWDO�PHGLD�RQ�HGXFDWLRQ�KDV�EHHQ�RQH�RI�
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DQG�LV�D�FRUH�JHQHUDWLRQDO�WUDLW�WKDW�UXQV�DFURVV�PRVW�UHVHDUFK�¼QGLQJV��-LP�*HH���������

7KH�GLPHQVLRQV�DUH��

&&

���6KDULVP���QHZ�ZD\V�RI�UHODWLQJ�&^&,)>?+*,&@)'6'9'*6'&>E&6>Q6)'(/+>*&>7')&+*9+7+90(:&

FRQVWUXFWLRQ��RI�²LQIRUPDWLRQ�EURNHUDJH³�RYHU�SHUVRQDO�HODERUDWLRQ��

���6KLIWLQJ�LGHQWLWLHV���QHZ�ZD\V�RI�EHLQJ��6KLIWLQJ�ERXQGDULHV�EHWZHHQ�ZKDW³V�SHUFHLYHG�

DV�PH��SULYDWH��DQG�QRW�PH��SXEOLF���EHWZHHQ�ZKHUH�,�PLQH�HQGV�DQG�ZKHUH�\RX�\RXUV�

EHJLQV��EHWZHHQ�ZKDW�JHWV�LQFRUSRUDWHG��WDNHQ�LQ��DQG�SURMHFWHG�RXW��REMHFW�L¼HG��VHHQ�

DV�²RWKHU³���

���%RUGHU�FURVVLQJ��®�QHZ�ZD\V�RI�PRYLQJ�EHWZHHQ�ZRUOGV��0RYLQJ�EHWZHHQ�SK\VLFDO�

DQG�GLJLWDO�UHDOPV��([SDQGLQJ�WHUULWRULDO�ERUGHUV��

���/LWHUDFLHV�EH\RQG�SULQW�®�QHZ�ZD\V�RI�DXWKRULQJ�DQG�H[SUHVVLRQ�&L''@&65(*,'.&+*&

ZKDW�LW�PHDQV�WR�EH�OLWHUDWH��DQG�DV�D�ZD\�RI�FRQVHTXHQFH��D�OLWHUDWH�WKLQNHU��)URP�ZULWH�

/>&*>/(/'&/>&(**>/(/'A&E)>;&)'.'()65&/>&.'()65G&

���$�FXOWXUH�RI�JDPLQJ�®�RU�²VLPXOLQJ³�®�QHZ�ZD\V�RI�SOD\LQJ�LW�VDIH�&^&,)>?+*,&'F@'6/(/+>*&

WKDW�WKH�WRROV�DW�KDQG�DQG�WKH�ZRUOGV�WR�GZHOO�LQ�EH�UHVSRQVLYH�DQG�IRUJLYLQJ��DQG�WKDW�

WKH\�OHW�\RX�H[SHULHQFH�WKLQJV�LQ�WKHLU�²XQUHDOLW\³�DQG�WDNH�ULVNV�VDIHO\��\RX�DUH�DOZD\V�

JLYHQ�D�VHFRQG�FKDQFH���

���$�FXOWXUH�RI�EULFROHXUV��PDNHUV��KDFNHUV��DQG�KREE\LVWV�®�QHZ�UHODWLRQVKLSV�ZLWK�WKLQJV��

1HZ�ZD\V�RI�DXWKRULQJ�FRQWHQW�DQG�PDNLQJ�WKLQJV��RI�PDNLQJ�FRQWHQW�DQG�REMHFWV�²GR�

WKLQJV³��DQG�RI�UHSXUSRVLQJ��UHF\FOLQJ��DQG�WUDGLQJ�WKHP�
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The changing nature of learning 

-DPHV�3DXO�*HH��������VXFFLQFWO\�LOOXVWUDWHV�WKH�FKDQJLQJ�QDWXUH�RI�FRQWHPSRUDU\�OHDUQLQJ�

WKHRU\��

"():+')&:'()*+*,&/5'>)8&(),0'9&/5(/&/5'&;+*9&?>)=.&:+='&(&6(:60:(/+*,&9'7+6'A&

VRPHWKLQJ�OLNH�D�GLJLWDO�FRPSXWHU��2Q�WKLV�YLHZ��KXPDQV�WKLQN�DQG�OHDUQ�E\�

PDQLSXODWLQJ�DEVWUDFW�V\PEROV�YLD�ORJLFOLNH�UXOHV��1HZHU�ZRUN��KRZHYHU�DUJXHV�

/5(/&@'>@:'&@)+;()+:8&/5+*=&(*9&:'()*&/5)>0,5&'F@')+'*6'.&/5'8&5(7'&5(9A&*>/&

WKURXJK�DEVWUDFW�FDOFXODWLRQV�DQG�JHQHUDOLVDWLRQV��3HRSOH�VWRUH�WKHVH�H[SHULHQFHV�

LQ�PHPRU\�>§@��DQG�XVH�WKHP�WR�UXQ�VLPXODWLRQV�LQ�WKHLU�PLQGV�WR�SUHSDUH�IRU

SUREOHP�VROYLQJ�LQ�QHZ�VLWXDWLRQV��7KHVH�VLPXODWLRQV�KHOS�WKHP�IRUP�K\SRWKHVHV�

DERXW�KRZ�WR�SURFHHG�LQ�WKH�QHZ�VLWXDWLRQ�EDVHG�RQ�SDVW�H[SHULHQFHV�

*HH����FRQWLQXHV�ZLWK�D�VHW�RI�FRQGLWLRQV�WKDW�H[SHULHQFHV�KDYH�WR�PHHW�WR�EH�WUXO\�

XVHIXO�IRU�OHDUQLQJ��

AR! 26-47B!([SHULHQFHV�DUH�PRVW�XVHIXO�IRU�IXWXUH�SUREOHP�VROYLQJ�LI�WKH\�DUH�VWUXFWXUHG�

E\�VSHFL¼F�JRDOV��+XPDQV�PRVWO\�UHFDOO�WKHLU�H[SHULHQFHV�LQ�WHUPV�RI�JRDOV��DQG�KRZ�

/5'.'&,>(:.&9+9&>)&9+9&*>/&?>)=&>0/G&

CR! 5H¼HFWLRQ��)RU�H[SHULHQFHV�WR�EH�XVHIXO�IRU�IXWXUH�SUREOHP�VROYLQJ��WKH\�KDYH�WR�EH�

)'7+.+/'9&(*9&+*/')@)'/'9G

DR! T.%*+@+*%$.?!*O@*+$*.(*!,*-.7!%&$.)$.?!U!$.!-(%$6.!-.#!-=%*+!-(%$6.!U�DERXW�KRZ&

>0)&,>(:.&)':(/'&/>&?5(/&?'&(65+'7'&+*&.+/0(/+>*G&-/&;'(*.A&(.&?'::A&'F/)(6/+*,&:'..>*.&

OHDUQHG�DQG�DQWLFLSDWLQJ�ZKHQ�DQG�ZKHUH�WKRVH�OHVVRQV�PLJKW�EH�XVHIXO��

ER! Q**#9-()B!3HRSOH�OHDUQ�EHVW�IURP�WKHLU�H[SHULHQFHV�ZKHQ�WKH\�JHW�LPPHGLDWH�IHHGEDFN�

90)+*,&/5>.'&'F@')+'*6'.&.>&/5(/&/5'8&6(*&)'6>,*+.'&(*9&(..'..&/5'+)&'))>).&(*9&.''&

?5')'&/5'+)&'F@'6/(/+>*.&5(7'&E(+:'9G&-/&+.&+;@>)/(*/&/5(/&/5'8&()'&'*6>0)(,'9&/>&'F@:(+*&

/5'+)&'))>).&(*9&?58&/5'+)&'F@'6/(/+>*.&E(+:'9A&(:>*,&?+/5&?5(/&/5'8&6>0:9&5(7'&9>*'&

GLíHUHQWO\��

FR! [@@6+%3.$%$*7B&!'()*').&*''9&(;@:'&>@@>)/0*+/+'.&/>&(@@:8&@)'7+>0.&'F@')+'*6'.&

®�DV�LQWHUSUHWHG�®�WR�VLPLODU�QHZ�VLWXDWLRQV��VR�WKH\�FDQ�²GHEXJ³�DQG�LPSURYH�WKHLU�

LQWHUSUHWDWLRQV�RI�WKHVH�H[SHULHQFHV��JUDGXDOO\�JHQHUDOLVLQJ�WKHP�EH\RQG�VSHFL¼F�

6>*/'F/.G&

GR! V*-+.!=+6,!6%&*+7B&!'()*').&*''9&/>&:'()*&E)>;&/5'&+*/')@)'/'9&'F@')+'*6'.&(*9&'FQ

SODQDWLRQV�RI�RWKHU�SHRSOH��LQFOXGLQJ�SHHUV�DQG�PRUH�H[SHUW�SHRSOH��6RFLDO�LQWHUDFWLRQ��

GLVFXVVLRQ��DQG�VKDULQJ�ZLWK�SHHUV��DV�ZHOO�DV�PHQWRULQJ�IURP�FDULQJ�DQG�NQRZOHGJHDEOH�

RWKHUV��DUH�LPSRUWDQW��'HEULH¼QJ�DIWHU�DQ�H[SHULHQFH�®�WKDW�LV��WDONLQJ�DERXW�ZK\�DQG�

KRZ�WKLQJV�ZRUNHG�LQ�WKH�DFFRPSOLVKPHQW�RI�JRDOV�®�LV�LPSRUWDQW�

����� 6DOHQ��.DWLH��HG����������7KH�(FRORJ\�RI�*DPHV��&RQQHFWLQJ�<RXWK��*DPHV�DQG�/HDUQLQJ��0DF$UWKXU�)RXQGDWLRQ�6HULHV�RQ�'LJLWDO��
� 0HGLD�DQG�/HDUQLQJ��&DPEULGJH��%RVWRQ��0,7�3UHVV�
���� ,ELG��3��������
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.LUVWHQ�'URWQHU��������DUJXHV�WKDW�\RXQJ�SHRSOH³V�GLJLWDO�SUDFWLFHV�SURPRWH�WKH�IRUPDWLRQ�RI�

6>;@'/'*6+'.&/5(/&()'&7+/(:&/>&/5'+)&E0/0)'A&+*&(*&'6>*>;+6A&.>6+(:&(*9&60:/0)(:&.'*.'G&

^:/5>0,5&8>0*,&@'>@:'&()'&>E/'*&(;(/'0).&+*&/5'+)&9+,+/(:&@0).0+/.A&/5'+)&'*,(,';'*/&

IROORZV�FORVHO\�WKH�FRQGLWLRQV�WKDW�*HH�KLJKOLJKWV�DERYH��7KH�IRUPV�RI�NQRZOHGJH�WKDW�

5'8&0.'&(*9&9'7':>@&/5)>0,5&/5'+)&.@>*/(*'>0.&9+,+/(:&@)(6/+6'.&E>60.&>*&/5'&:'()*+*,&

SURFHVV�UDWKHU�WKDQ�WKH�UHVXOWLQJ�NQRZOHGJH��WKH\�SULRULWLVH�FRQFUHWH�LVVXHV�RYHU�DEVWUDFW�

6>*6'@/.A&'F@')+'*6'.&>7')&E(6/.&(*9&+;;'9+(68&>7')&9':(8'9&)'.0:/.G&P5'8&()'&(:.>&>E/'*&

PRWLYDWHG�PRUH�E\�WKH�VKDULQJ�RI�SHUVRQDO�SUREOHPV�WKDQ�E\�WKH�XQUDYHOOLQJ�RI�ZLGHU�

.>6+(:&+..0'.G&&

5HFHQW�OHDUQLQJ�WKHRULHV�ULJKWO\�VWUHVV�WKDW�ZKLOH�ZH�OHDUQ�RQ�DQ�LQGYLGXDO�EDVLV��WKH�

:'()*+*,&@)>6'..&*''9.&>/5').&+*&>)9')&/>&;(/')+(:+.'G&H)'(/+*,&(*9&0.+*,&6>*/'*/&/>&

LQYLWH�RWKHUV�LQWR�GLDORJXH�DQG�UH½HFWLRQ�DUH�ZD\V�RI�FUHDWLQJ�PHDQLQJ��<RXQJ�SHRSOH³V�

UHFRPELQDWLRQV�RI�LPDJH��PXVLF��DQG�WH[W�RU�LQGHHG�/(*2��EULFNV�DQG�PRGHOV�DOVR�

QXUWXUH�QRQOLQHDU�IRUPV�RI�OHDUQLQJ��ZKHUH�WKH\�PRYH�EHWZHHQ�UXOH�DFTXLVLWLRQ�DQG�UXOH�

PRGL¼FDWLRQ��EHWZHHQ�WKH�IDPLOLDU�DQG�WKH�IRUHLJQ��0DNLQJ�VRPHWKLQJ�SURYLGHV�\RXQJ�

XVHUV�ZLWK�LPPHGLDWH�RSSRUWXQLWLHV�WR�UH½HFW�RQ�WKH�FKRLFHV�WKH\�PDNH��7KLV�GRHV�QRW�

PHDQ�WKDW�WKH\�VLW�GRZQ�DQG�GHOLEHUDWH�DERXW�WKHVH�FKRLFHV��UDWKHU��WKH\�LQWXLWLYHO\�

PRGLI\�WKHLU�SUDFWLFHV�DQG�RIWHQ�VKDUH�JRRG�KLQWV�RQ�EHVW�SUDFWLFH�ZLWK�WKHLU�IULHQGV��

$OO�LQ�DOO��WKLV�LV�UDWKHU�GLíHUHQW�WR�WKH�SURFHVVHV�RI�OHDUQLQJ�IRXQG�LQ�PRVW�FODVVURRPV��

P5)>0,5&'*,(,';'*/.&?+/5&9+,+/(:&;'9+(&+*&/5'+)&:'+.0)'&/+;'A&8>0*,&@'>@:'&'F@')+'*6'&

WKH�IDFW�WKDW�OHDUQLQJ�FDQ�EH�GULYHQ�E\�FXULRVLW\��ZKLFK�VHUYHV�WR�RYHUFRPH�VHW�EDFNV�DQG�

IUXVWUDWLRQV��LW�FDQ�EH�D�SOD\IXO�SURFHVV�RI�WUDLQLQJ�DQG�EUHDNLQJ�UXOHV�DQG�FRQYHQWLRQV��

DQG�LWV�UHVXOWV�FDQ�EH�LPPHGLDWHO\�VKDUHG�DQG�DSSUHFLDWHG�E\�SHHUV��7KXV�WKH�UROH�

RI�WKH�WHDFKHU�LV�FKDQJLQJ�IURP�WKH�VROH�SURYLGHU�RI�NQRZOHGJH�WR�WKH�IDFLOLWDWRU��

@)>7+9+*,&6>*/'F/.&E>)&':EQ9+'6/'9&:'()*+*,&/>&>660)A&+,*+/+*,&@(..+>*&+*&65+:9)'*&/>&0.'&

WKHLU�FUHDWLYLW\�WR�H[SORUH�DQG�ODVWO\��VXSSRUWLQJ�FULWLFDO�WKLQNLQJ��UH½HFWLRQ�DQG�FRQQHFWLQJ�

>E&:'()*+*,&/>&(*&'F@(*9'9&6>*/'F/G

The community of practice as a learning environment

$ORQJ�VLPLODU�OLQHV��UHVHDUFKHUV�-HDQ�/DYH�DQG�(WLHQQH�:HQJHU��������VWUHVV�WKH�LPSRUQ

WDQFH�RI�LQIRUPDO�OHDUQLQJ�DV�D�SURFHVV�WKDW�LV�VLWXDWHG�ZLWKLQ�²FRPPXQLWLHV�RI�SUDFWLFH³��

P5'+)&(66>0*/&9)(?.&>*&/5'&/)(9+/+>*.&>E&(@@)'*/+6'.5+@A&?5')'&/5'&,)(90(:&(6W0+.+/+>*&>E&

VNLOOV�OHDUQHG�E\�HPXODWLQJ�WKH�PDVWHUV�ZDV�WKH�HQWU\�SRLQW�WR�VRFLDO�DFFHSWDQFH�DW�WKH�

6'*/)'&>E&(&@)>E'..+>*(:&,)>0@G

7KH�HSLVWHPLF�IUDPH�K\SRWKHVLV��DV�GHYHORSHG�E\�6KDíHU�HW�DO���IXUWKHU�VXJJHVWV�WKDW�DQ\�

6>;;0*+/8&>E&@)(6/+6'&?5'/5')&65+:9)'*&>)&(90:/.A&9+,+/(:&>)&(*(:>,0'A&E>);.&(&60:/0)'A&(*9&

WKDW�DQ\�FXOWXUH�KDV�D�GLVWLQFWLYH�JUDPPDU��RU�VWUXFWXUH��FRPSRVHG�RI�

����� 'URWQHU��.LUVWHQ��/HLVXUH�LV�+DUG�:RUN��'LJLWDO�3UDFWLFHV�DQG�)XWXUH�&RPSHWHQFLHV��<RXWK��,GHQWLW\�DQG�'LJLWDO�0HGLD��(GLWHG�E\��
� 'DYLG�%XFNLQJKDP��7KH�0DF$UWKXU�)RXQGDWLRQ�6HULHV�RQ�'LJLWDO�0HGLD�DQG�/HDUQLQJ��&DPEULGJH��0$��7KH�0,7�3UHVV����������������
����� /DYH��-��:HQJHU��(���������6LWXDWHG�/HDUQLQJ��/HJLWLPDWH�3HULSKHULFDO�SDUWLFLSDWLRQ��&DPEULGJH��8.��&DPEULGJH�8QLYHUVLW\�3UHVV�
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�� L)$447B&/5'&/5+*,.&/5(/&@'>@:'&?+/5+*&/5'&6>;;0*+/8&9>

�� .QRZOHGJH�&/5'&0*9')./(*9+*,.&/5(/&@'>@:'&+*&(&6>;;0*+/8&.5()'

�� T#*.%$%MB�WKH�ZD\V�WKDW�PHPEHUV�RI�WKH�FRPPXQLW\�VHH�WKHPVHOYHV

�� \-43*7B�WKH�EHOLHIV�WKDW�PHPEHUV�RI�WKH�FRPPXQLW\�KROGV

�� "@$7%*,646?MB�WKH�ZDUUDQWV�WKDW�MXVWLI\�DFWLRQV�RU�FODLPV�DV�OHJLWLPDWH�

&&&&&&&&?+/5+*&/5'&6>;;0*+/8G&

7KLV�HQVHPEOH�RI�VNLOOV��NQRZOHGJH��LGHQWLW\��YDOXHV�DQG�HSLVWHPRORJ\�IRUPV�WKH�JUDPPDU�

RI�WKH�FRPPXQLW\��DQG�WKH�HSLVWHPLF�IUDPH�K\SRWKHVLV�FODLPV�WKDW�

�� $Q�HSLVWHPLF�IUDPHZRUN�ELQGV�WRJHWKHU�VNLOOV��NQRZOHGJH��LGHQWLW\��YDOXHV��DQG�

HSLVWHPRORJ\�WKDW�RQH�WDNHV�RQ�DV�D�PHPEHU�RI�D�FRPPXQLW\�RI�SUDFWLFH��LQ�RWKHU�

ZRUGV��WKH�JUDPPDU�WKDW�GH¼QHV�D�FXOWXUH�LV�D�WLJKWO\�NQLWWHG�ZKROH�WKDW�FDQQRW�HDVLO\�

EH�EURNHQ�GRZQ�DQG�UH�DVVHPEOHG���

�� 6XFK�D�IUDPH�LV�LQWHUQDOLVHG�WKURXJK�WKH�WUDLQLQJ�DQG�LQGXFWLRQ�SURFHVV�E\�ZKLFK�DQ�

LQGLYLGXDO�EHFRPHV�D�PHPEHU�RI�D�FRPPXQLW\��LQ�RWKHU�ZRUGV��LW�LV�WKURXJK�DîOLDWLRQ�

WKDW�JUDPPDUV�JHW�LQWHUQDOLVHG��2QH�GRHVQ³W�MXVW�²KDYH�VNLOOV³���

�� $*6'&+*/')*(:+.'9A&/5'&'@+./';+6&E)(;'&>E&(&6>;;0*+/8&+.&0.'9&?5'*&(*&+*9+7+90(:&

DSSURDFKHV�D�VLWXDWLRQ�IURP�WKH�SRLQW�RI�YLHZ��RU�LQ�WKH�UROH��RI�D�PHPEHU�RI�D�FRPPXQLW\��LQ�

>/5')&?>)9.A&'*,+*'').&(6/&:+='&'*,+*'').A&+9'*/+E8&/5';.':7'.&(.&'*,+*'').A&()'&+*/')'./'9&

LQ�HQJLQHHULQJ��DQG�NQRZ�DERXW�SK\VLFV��FKHPLVWU\�DQG�RWKHU�WHFKQLFDO�¼HOGV��6RFLDO�

VFLHQWLVWV�DFW��WKLQN�DQG�PLQJOH�OLNH�VRFLDO�VFLHQWLVWV��KREE\LVWV�OLNH�KREE\LVWV��HWF���

(DFK�RI�WKHVH�JURXSV³�VNLOOV��DîOLDWLRQV��KDELWV�DQG�XQGHUVWDQGLQJV�DUH�PDGH�SRVVLEOH�

E\�ORRNLQJ�DW�WKH�ZRUOG�LQ�SDUWLFXODU�ZD\V��E\�WKLQNLQJ�OLNH�DQ�²;³��VD\�D�WHDFKHU��

PDWKHPDWLFLDQ��RU�PDVWHU�EXLOGHU���$V�VWXGHQWV�OHDUQ�WR�VHH�WKH�ZRUOG�WKURXJK�WKH�

,)(;;()&>E&(&@()/+60:()&6>;;0*+/8A&/5'+)&.=+::.A&=*>?:'9,'A&+9'*/+/8A&7(:0'.&(*9&

HSLVWHPRORJ\�EHFRPH�PRUH�FORVHO\�WLHG�WRJHWKHU��7KH�WKHRU\�RI�OHDUQLQJ�EHKLQG�

WKLV�YLHZ�ORRNV�QRW�DW�LVRODWHG�VNLOOV�DQG�NQRZOHGJH��KHOG�E\�LQGLYLGXDO�OHDUQHUV��

EXW�DW�WKH�ZD\V�VNLOOV�DQG�NQRZOHGJH�DUH�VWUXFWXUDOO\�OLQNHG�WR�RQH�DQRWKHU¯DQG�

WR�WKH�YDOXHV��LGHQWLW\��DQG�ZD\V�RI�PDNLQJ�GHFLVLRQV�DQG�MXVWLI\LQJ�DFWLRQV�¯�ZLWKLQ�

,+7'*&6>;;0*+/+'.&>E&@)(6/+6'G&-/&+.&(&.+/0(/'9&(@@)>(65G

6FKRODUV�KDYH�VHHQ�SDUDOOHOV�WR�WKHVH�OHDUQLQJ�URXWHV�LQ�FXUUHQW�JDPH�FRPPXQLWLHV��DQG�

LQGHHG�FRPSXWHU�JDPHV�KDYH�EHHQ�RíHUHG�DV�RQH�RI�WKH�PDLQ�DOWHUQDWLYHV�WR�VWDQGDUG�

IRUPV�RI�OHDUQLQJ��SUHFLVHO\�EHFDXVH�JDPLQJ�LV�SHUFHLYHG�WR�EH�LQ�WXQH�ZLWK�IXWXUH�

GHPDQGV�RI�FROODERUDWLRQ��VWUDWHJLF�WKLQNLQJ��DQG�KLW�DQG�UXQ�GHFLVLRQ�PDNLQJ��'HVSLWH�

,(;+*,&)';(+*+*,&/5'&;>./&,'*9')'9&;'9+(&@)(6/+6'&(;>*,&8>0*,&@'>@:'A&L)>/*')&

KLJKOLJKWV�WKDW�WKH�LPSRUWDQW�FKDOOHQJH�VHHPV�WR�EH�WR�GHYHORS�LQFOXVLYH�FRQWH[WV�RI
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OHDUQLQJ�DW�VFKRRO��FRQWH[WV�WKDW�EDODQFH�GLDORJXH�DQG�PRQRORJXH��VHFXULW\�DQG�ULVN��

FRPPXQDO�DQG�LQGLYLGXDO�DVSHFWV�RI�OHDUQLQJ��UDWKHU�WKDQ�VLPSO\�VLQJOLQJ�RXW�VSHFL¼F�

,'*)'.&>)&;'9+(&(.&@()/+60:():8&)':'7(*/&E>)&+**>7(/+7'&:'()*+*,G

21st century literacies 

,Q�²&RQIURQWLQJ�WKH�&KDOOHQJHV�RI�3DUWLFLSDWRU\�&XOWXUH��0HGLD�(GXFDWLRQ�IRU�WKH���VW�&HQWXU\³�

��������-HQNLQV�RíHUV�D�OLVW�RI�WRSLFV�WKDW��LQ�KLV�YLHZ��HGXFDWRUV�ZLOO�KDYH�WR�LQFRUSRUDWH�LQ�WKHLU�

WHDFKLQJV��WR�FDWHU�IRU�\RXQJ�QDWLYHV³�SRWHQWLDO�DQG�GHOLYHU�RQ�QHZ����VW�FHQWXU\�PHGLD�UHODWHG�

)'W0+)';'*/G&&&

&&

�� <4-M!Y�7KH�FDSDFLW\�WR�H[SHULPHQW�ZLWK�RQH³V�VXUURXQGLQJV�DV�D�IRUP�

��������RI�SUREOHP�VROYLQJ��

�� <*+=6+,-.(*!Y�7KH�DELOLW\�WR�DGRSW�DOWHUQDWLYH�LGHQWLWLHV�IRU�WKH�SXUSRVH�RI�

&&&&&&&&+;@)>7+.(/+>*&&(*9&9+.6>7')8G&

�� L$,34-%$6.!Y�7KH�DELOLW\�WR�LQWHUSUHW�DQG�FRQVWUXFW�G\QDPLF�PRGHOV�RI�

&&&&&&&&)'(:Q?>):9&@)>6'..'.G&

�� '@@+6@+$-%$6.!Y!7KH�DELOLW\�WR�PHDQLQJIXOO\�VDPSOH�DQG�UHPL[�PHGLD�FRQWHQW��

�� P34%$%-7)$.?!Y�7KH�DELOLW\�WR�VFDQ�RQH³V�HQYLURQPHQW�DQG�VKLIW�IRFXV�DV�QHHGHG�

&&&&&&&&/>&.(:+'*/&9'/(+:.G&

�� 0$7%+$93%*#!:6?.$%$6.!Y!7KH�DELOLW\�WR�LQWHUDFW�PHDQLQJIXOO\�ZLWK�WRROV�WKDW�H[SDQG�

&&&&&&&&;'*/(:&6(@(6+/+'.G&

�� :644*(%$1*!T.%*44$?*.(*!Y!7KH�DELOLW\�WR�SRRO�NQRZOHGJH�DQG�FRPSDUH�QRWHV�ZLWK�

&&&&&&&&>/5').&/>?()9&(&6>;;>*&,>(:G&

�� ]3#?,*.%!Y�7KH�DELOLW\�WR�HYDOXDWH�WKH�UHOLDELOLW\�DQG�FUHGLELOLW\�RI�GLíHUHQW�

&&&&&&&&+*E>);(/+>*&.>0)6'.G&

�� 5+-.7,*#$-!S-1$?-%$6.!Y�7KH�DELOLW\�WR�IROORZ�WKH�½RZ�RI�VWRULHV�DQG�LQIRUPDWLRQ�

&&&&&&&&(6)>..&;0:/+@:'&;>9(:+/+'.G&

�� 1HWZRUNLQJ�¯�7KH�DELOLW\�WR�VHDUFK�IRU��V\QWKHVL]H��DQG�GLVVHPLQDWH�LQIRUPDWLRQ��

�� S*?6%$-%$6.!Y�7KH�DELOLW\�WR�WUDYHO�DFURVV�GLYHUVH�FRPPXQLWLHV��GLVFHUQLQJ�DQG�

&&&&&&&&)'.@'6/+*,&;0:/+@:'&@').@'6/+7'.A&(*9&,)(.@+*,&(*9&E>::>?+*,&(:/')*(/+7'&*>);.G&

-HQNLQ³V�OLVW�RI�FRPSHWHQFHV�LV�DW�RGGV�ZLWK�ZKDW�PRVW�RI�XV�KDYH�EHHQ�WDXJKW�LQ�VFKRRO��

RU�ZRXOG�IHHO�FRPIRUWDEOH�WHDFKLQJ��,W�FRPHV�DV�QR�VXUSULVH��WKHQ��WKDW�PRVW�HGXFDWLRQDO�

LQLWLDWLYHV�LQWHQGHG�IRU�QHWZRUNHG��SDUWLFLSDWRU\��FROODERUDWLYH�NQRZOHGJH�FUHDWLRQ�DQG�

SURGXFWLRQ�DUH�VWLOO�IRXQG�RXWVLGH�RîFLDO�FKDQQHOV��$QG�ZKLOH�WKHUH�DUH�VRPH�H[FLWLQJ�

LQLWLDWLYHV�DWWHPSWLQJ�WR�HPEUDFH�WKHVH�FKDQJHV��EULQJLQJ�WKHP�ZKROHKHDUWHGO\�LQWR�WKH�

6:(..)>>;&)'W0+)'.&(&.5+E/&+*&;+*9.'/&+*&@()'*/.A&'906(/>).&(*9&@>:+68Q;(=').G
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The future of learning
&

7R�HGXFDWRUV��GHVLJQLQJ�FODVVURRP�DFWLYLWLHV�DOPRVW�GHPDQGV�WKDW�WKH\�EUHDN�GRZQ�FRPSOH[�

SUREOHPV�LQWR�PDQDJHDEOH�ELWV��RI�LQFUHDVLQJ�GLîFXOW\��DQG�WKHQ�VFDíROGV�WKH�SDWK�WR�OHDUQLQJ�

VR�WKDW�VWXGHQWV�FDQ�JHW�LW�VWHS�E\�VWHS�DQG�WKHQ�JHQHUDOLVH�WR�QHZ�FRQWH[WV���$W�WKH�VDPH�

WLPH��PDQ\�WHDFKHUV�VHQVH�WKDW�WKH\�DUH�ORRVLQJ�WRXFK�ZLWK�ZKDW�WRGD\³V�VWXGHQWV�OLNH�DQG�

DUH�JRRG�DW��7R�VWXGHQWV��DQG�PDQ\�SDUHQWV���RQ�WKH�RWKHU�KDQG��WKH�SLFWXUH�ORRNV�GLíHUHQW��

$FFRUGLQJ�WR�.DWKOHHQ�7\QHU���������DW�OHDVW�LQ�WKH�86��ZH�VHH�WKH�IROORZLQJ�WUHQGV��

&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&

�� 7HHQV�DQG�WKHLU�SDUHQWV�WKLQN�WKH�,QWHUQHW�LV�YLWDO�WR�FRPSOHWLQJ�VFKRRO�SURMHFWV�DQG��

� KDV�HíHFWLYHO\�UHSODFHG�WKH�OLEUDU\�RQ�PDQ\�RFFDVLRQV��XVXDOO\�DV�D�SULPDU\�� �

� UHVRXUFH��

�� 7HHQV��������ZKHQ�RQ�WKHLU�RZQ�RU�LQ�IRFXV�JURXSV��ZLOO�DOVR�WHOO�\RX�WKDW�WKHLU�� �

� VFKRROV�PDNH�SRRU�XVH�RI�RQOLQH�FRQWHQWV��3HZ�FKDULWDEOH�WUXVW��$PHULFDQ�OLIH�� �

� SURMHFW���

�� (YHQ�VHFRQGDU\�DQG�VRPHWLPHV�HOHPHQWDU\�VFKRRO�FKLOGUHQ�DQG�WKHLU�SDUHQWV�� �

� DSSDUHQWO\�H[SHFW�XQUHVWULFWHG��KLJK�VSHHG�DFFHVV�WR�WKH�QHW��WKH�DELOLW\�WR�XSORDG��

& (*9&9>?*:>(9&6>*/'*/A&(*9&6)>..Q@:(/E>);&(66'..&/>&>@'*Q.>0)6'&6>*/'*/G&

7KLV�²HSLVWHPLF³�VKLIW�LQ�WKH�FXOWXUH�DV�D�ZKROH�FRQWULEXWHV�WR�ZKDW�-HQNLQV��������UHIHUV�WR�

FKLOGUHQ³V�LQFUHDVHG�²SDUWLFLSDWRU\�NQRZOHGJH�FUHDWLRQ�DQG�FUHDWLYH�H[SUHVVLRQ³�

&

:KLOH�VFKRROV�PD\�ODJ�EHKLQG��PXFK�RI�WKH�²GLJLWDO�QDWLYH³�UKHWRULF�DOVR�PDNHV�LW�VHHP�DV�

LI�DOO�\RXQJ�SHRSOH�DXWRPDWLFDOO\�KDYH�D�GHHS�XQGHUVWDQGLQJ�RI��½XHQF\�ZLWK��PHGLD�DQG�

6>;@0/(/+>*G&P5+.&+.&*>/&(:?(8.&/5'&6(.'G&-*./'(9A&/5')'&()'&/5+*,.&65+:9)'*&()'&:'..&+*/')'./'9&

LQ��RU�JRRG�DW��VXFK�DV�EHLQJ�UH½HFWLYH��FULWLFDO��VPDUW�OLVWHQHUV�DQG�PDQDJLQJ�OHYHOV�RI�SULYDF\��

%HORZ�ZH�SURYLGH�D�IUDPHZRUN�WR�KHOS�SDUHQWV�DQG�HGXFDWRUV�LGHQWLI\�FKLOGUHQ³V�VWUHQJWKV�DQG�

?'(=*'..'.A&.0@@>)/&/5';&+*&?5(/&/5'8&;+,5/&;+..&>0/&>*A&+E&:'E/&>*&/5'+)&>?*G&

&

The framework – Implications for the future of learning
&

,Q�FKDSWHU����ZH�LGHQWL¼HG���UHODWHG�DUHDV�ZKHUH�WKHUH�LV�PRUH�WR�WKH�DUJXPHQW�WKDQ�MXVW�

(*>/5')&7()+(/+>*&>E&/5'&.(;'&>:9&,'*')(/+>*(:&,(@G&-*&/5+.&65(@/')A&?'&E>60.&>*&/5'&

+;@:+6(/+>*.&>E&/5'.'&,'*')(/+>*(:&/)(+/.&>*&:'()*+*,&(*9&/'(65+*,G&D>)&'(65&/)(+/A&?'&

XQGHUOLQH�¼UVWO\�WKH�FRPSHWHQFHV�RU�KDELWV�RI�PLQG�LW�EUHHGV��VHFRQGO\��ZKDW�PD\�EH�OHIW�

RXW�>ZKDW�FKLOGUHQ�PD\�PLVV�RXW�RQ@��DQG�ODVWO\�ZKHUH�WRGD\³V�FKLOGUHQ�PD\�EHQH¼W�IURP�

EHLQJ�WDXJKW�LQ�HQJDJLQJ�ZD\V�E\�FDULQJ�DGXOWV�>LQ�RUGHU�WR�OHYHUDJH�WKHLU�SRWHQWLDO@�

&

1RWH�WKDW�WKH�IRFXV�KHUH�LV�OHVV�RQ�SURMHFWHG���VW�FHQWXU\�RXWFRPHV�WKDQ�RQ�HPHUJLQJ�

WUDLWV��RU�OHDUQLQJ�VW\OHV��DV�H[KLELWHG�E\�QDWLYHV�DV�ZHOO�DV�SUR�DPV��DQG�SDUWLFLSDWRU\�

FXOWXUHV��DV�GH¼QHG�E\�*HH�DQG�-HQNLQV�

����� 7\QHU��.DWKOHHQ���������$XGLHQFHV��,QWHUWH[WXDOLW\��DQG�1HZ�0HGLD�/LWHUDF\��LQ�,QWHUQDWLRQDO�-RXUQDO�RI�/HDUQLQJ�DQG�0HGLD��9ROXPH����
� 1XPEHU����&DPEULGJH��0$��0,7�3UHVV�
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AR!L&-+$7,!I!8-M7!6=!+*4-%$.?!I!^&,)>?+*,&@)'6'9'*6'&>E&6>Q6)'(/+>*&>7')&

+*9+7+90(:&6>*./)06/+>*G&

8SVLGH��:KDW�FKLOGUHQ�DUH�JRRG�DW���6KDULVP��DV�D�JHQUH�RI�HQJDJHPHQW��SURPRWHV�

D�FXOWXUH�RI�SDUWLFLSDWLRQ��DV�GH¼QHG�E\�*HH�DQG�-HQNLQV��,W�OHDGV�WR�UDSLG�H[Q

FKDQJHV�RI�KDOI�EDNHG�LGHDV�DPRQJ�JURXSV�RI�DFFRPSOLFHV�RQ�D�FRQWLQXRXV�EDVLV��

-/&6(::.&E>)&>@'*&)':(/+>*.&(;>*,&/)0./?>)/58&(::+'.G

'RZQVLGH��:KDW�FKLOGUHQ�PD\�PLVV�RXW�RQ���,W�PD\�EH�KDUG��DW�WLPHV��WR�VWHS�EDFN��

UH½HFW�DQG�PXOO�RYHU�LGHDV�SULYDWHO\�¯�RU�WR�UHPDLQ�FULWLFDO�DQG�VWLFN�WR�RQH³V�LGHDV��

HYHQ�LI�DW�RGGV��RU�LQ�DQ�²DGYHUVDULDO³�FRQWH[W��,W�PD\�IXUWKHU�EH�KDUG��HVSHFLDOO\�IRU�

8>0*,&65+:9)'*A&/>&=*>?&?5>;&/>&/)0./&>*:+*'G

6XSSRUW���+RZ�WR�OHYHUDJH�FKLOGUHQ³V�SRWHQWLDO���7HDFK�FKLOGUHQ�WR�VWULNH�D�EDODQFH�

EHWZHHQ�EHLQJ�LQ�LW�WRJHWKHU��FUHDWLYHO\��KDSSLO\��ZKLOH��DW�WKH�VDPH�WLPH��VWD\LQJ�

UH½HFWLYH��FULWLFDO��GLVWDQFHG��,W³V�WKH�EDODQFH�EHWZHHQ�WKH�WZR�WKDW�PDWWHUV���

&

CR!L&$=%$.?!$#*.%$%$*7!I!8-M7!6=!9*$.?!I!6KLIWLQJ�ERXQGDULHV�EHWZHHQ�ZKDW³V�PH��SULYDWH��DQG�

QRW�PH��SXEOLF���ZKHUH�,�PLQH�HQGV�DQG�\RX�\RXUV�EHJLQV��VNLQV��HQYHORSH�DUH�PRYLQJ���ZKDW�

JHWV�WDNHQ�LQ�DQG�SURMHFWHG�RXW��

^@7$#*B�)OXLG�LGHQWLWLHV�IRVWHU�HPSDWK\��DQG�VZLWFKLQJ�UROHV�IRVWHUV�GLíHUHQW�

SHUVSHFWLYHV��ERWK�RI�ZKLFK�DUH�NH\�WR�OHDUQLQJ��$OVR��EHLQJ�DEOH�WR�H[SORUH�

GLíHUHQW�DVSHFWV�RI�VHOI�WKURXJK�UROH�SOD\�LV�ERWK�SURIRXQGO\�OLEHUDWLQJ�DQG�

DQ�H[HUFLVH�LQ�GH�FHQWHULQJ���UH�FHQWHULQJ�

'RZQVLGH��0D\�EH�KDUG��DW�WLPHV��WR�GLíHUHQWLDWH�EHWZHHQ�ZKDW³V�PH�PLQH�DQG�

ZKDW³V�\RX�\RXUV��DQG�KROG�RQWR�XQLTXH�DVSHFWV�RI�VHOI�WKDW�SUHYDLO�RYHU�WLPH��

,Q�RWKHU�ZRUGV��KRZ�FDQ�RQH�VWULNH�D�EDODQFH�EHWZHHQ�IXVLRQ�DQG�VHSDUDWLRQ"

L3@@6+%B�7HDFKLQJ�FKLOGUHQ�WR�UHJXODWH�WKHLU�ERXQGDULHV�DQG�UHPDLQ�FHQWHUHG�RíHUV�

(&0.'E0:&6>0*/')@>+*/&/>&:+W0+9&.':7'.G&D0)/5');>)'A&/'(65+*,&65+:9)'*&/>&=''@&/)(6=&

RI�ZKR�LV�GRLQJ�ZKDW�LQ�FROODERUDWLYH�DGYHQWXUHV�PD\�KHOS�WKHP�DFNQRZOHGJH�

RWKHUV�LQ�WKHLU�GLíHUHQFHV¯DQG�FRPH�WR�NQRZ�WKHPVHOYHV�LQ�WKHLU�XQLTXHQHVV�

&

DR!>6+#*+I(+677$.?7!U!8-M7!6=!,61$.?!U�6HHLQJ�ZKDW³V�RQ�WKH�RWKHU�VLGH��0RYLQJ�EHWZHHQ�

@58.+6(:&(*9&9+,+/(:&?>):9.G&&

^@7$#*B!0RYLQJ�EDFN�DQG�IRUWK�EHWZHHQ�ZRUOGV��VZLIWO\��VXU¼QJ��]DSSLQJ��LV�XVHIXO�

WR�KROG�RQWR�PRUH�WKDQ�RQH�WKUHDG�DW�WKH�WLPH��WR�MXJJOH�PXOWLSOH�EDOOV��1DYLJDWLQJ�

XQNQRZQ�WHUUDLQV�DQG�VHHLQJ�ZKDW³V�EH\RQG�RQH³V�RZQ�EDFN\DUG�LV�DW�WKH�FRUH�RI�
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ZKDW�LW�PHDQV�WR�EH�LQWHOOLJHQWO\�FRQQHFWHG�WR�WKH�ZRUOG�

'RZQVLGH�&45+:'&;>7+*,&>*&+.&+;@>)/(*/A&E'':+*,&(*65>)'9&(:.>&;(//').G&P5'&@:(6'.&

?'&:+7'&+*&(*9&/5'&@'>@:'&?'&:>7'&()'&5>:9+*,&./)06/0)'.&B&(*9&9'@>.+/>)+'.B&>E&

RXU�H[SHULHQFH��7KHVH�SODFHV�GRQ³W�KDYH�WR�EH�SK\VLFDO�RU�LPPXWDEOH��EXW�WKH\�

KDYH�WR�OHW�XV�LQ��PDNH�XV�IHHO�²DW�KRPH³��

L3@@6+%B!P'(65+*,&*(/+7'.&*'?&?(8&/>&.'//:'&?5+:'&>*&/5'&,>A&9?'::&+*&@:(6'.A&>)&

:'(7'&/5'+)&;()=.&+*&/5'&.@(6'.&/5'8&/)(7').'&()'&(::&0.'E0:&6>0*/')@>+*/.&/>&/5'&

WKULOOV�RI�EHLQJ�LQ�FRQVWDQW�PRWLRQ�

ER!V$%*+-($*7!9*M6.#!@+$.%!U!8-M7!6=!7-M$.?!-.#!(6.1*M$.?!76,*%&$.?!U&L''@&65(*,'.&

LQ�ZKDW�LW�PHDQV�WR�EH�OLWHUDWH��DQG�DV�D�FRQVHTXHQFH��D�OLWHUDWH�WKLQNHU�

&

^@7$#*B!&KLOGUHQ�WRGD\�VSHDN�²LQ�D�KXQGUHG�ODQJXDJHV³��EOHQGLQJ�LPDJH��VRXQG�

DQG�WH[W��7KH\�FKDW�RQOLQH��ZULWH�EORJV��DQG�²WH[W³��7KH\�WKLQN�RI�ZULWLQJ�DV�TXLFN�

PXOWL�PHGLD�²FROODJHV³��ZKLFK�WKH\�FROOHFWLYHO\�FUHDWH��FLUFXODWH��OD\HU��UHSXUSRVH���

7KH\�LQYHQW�HQWLUH�QHZ�JHQUHV�RI�OLWHUDFLHV��FKDQJLQJ�IRUHYHU�KRZ�ZH�WKLQN�DERXW�

(0/5>)+*,&>)&/'F/.G&

&&&&&

'RZQVLGH��:KLOH�VRIWZDUH�EDVHG�DXWKRULQJ�DQG�TXLFN�FROODJLQJ�DUH�DV�OHJLWLPDWH�

DV�KDQG�ZULWLQJ�RU�VROR�DXWKRULQJ��D�ELJ�SUREOHP�IRU�HGXFDWRUV�WRGD\�LV�WR�GHDO�ZLWK�

ZKDW�WKH\�SHUFHLYH�DV�²SODJLDULVP³��VWXGHQWV³�WHQGHQFLHV�WR�SLFN�XS��WDJ��DQG�SDVV�

RQ�IUDJPHQWV�RI�LGHDV�DQG�FUHDWLRQV�DORQJ�WKH�SLSHOLQH��,QGHHG��\RX�FDQ³W�DOZD\V�

GLJHVW�VWXí�\RX�MXVW�ERUURZ�DQG�SDVV�RQ�

L3@@6+%B!7HDFKLQJ�FKLOGUHQ�WR�²PDVVDJH³�LQSXWV�ORQJ�HQRXJK�WR�RZQ�WKHP�DQG��

VLPXOWDQHRXVO\��UHFRJQLVH�DQG�FULWLFDOO\�JDXJH�VRXUFHV�LV�NH\��-XVW�EHLQJ�D�SDVVHU�

RI�LQIRUPDWLRQ�FDQ³W�EH�WUDQVIRUPDWLYH�VLPSO\�EHFDXVH�LW�GRHVQ³W�VWD\�ZLWK�\RX��

/HDUQLQJ�WR�H[SUHVV�RQHVHOI�ZLWKLQ�WKH�FRQVWUDLQWV�RI�D�JLYHQ�PHGLXP��VXFK�DV�

ZULWLQJ��¼OP��RU�SDLQWLQJ��ZLWK�DQ�DSSUHFLDWLRQ�RI�²LWV³�LQWHJULW\�FRQVWUDLQWV�PD\�EH�

D�OLEHUDWLQJ�H[HUFLVH�WR�WRGD\³V�FKLOGUHQ�

FR!'!(34%3+*!6=!?-,$.?!U!6+!W7$,34$.?X!U!4(8.&>E&@:(8+*,&+/&.(E'G&^&,)>?+*,&'F@'6/(/+>*&

WKDW�WKH�WRROV�DW�KDQG�EH�UHVSRQVLYH�DQG�IRUJLYLQJ��WKDW�WKH\�OHW�\RX�H[SORUH�WKLQJV�LQ�WKHLU�

²XQUHDOLW\³��DV�LI�IRU�JRRG��DQG�WDNH�ULVNV�VDIHO\��\RX�DUH�DOZD\V�JLYHQ�D�VHFRQG�FKDQFH���

8SVLGH��,QWHUDFWLYH�HQYLURQPHQWV�VXFK�DV�JDPHV�DQG�VLPXODWLRQV�RíHU�D�ULFK�

DYHQXH�LQWR�V\VWHPLF�WKLQNLQJ��G\QDPLF�PRGHOLQJ��DQG�FRPSOH[�SUREOHP�VROYLQJ��

PRVW�RI�ZKLFK�QDWLYHV�KDYH�EHFRPH�WUXH�PDVWHUV�DW��

&&

&
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'RZQVLGH��1RW�DOO�JDPHV�DUH�VRFLDO�RU�HQDEOH�SOD\HUV�WR�FUHDWH��WZHDN�DQG�HYROYH�

WKH�ZRUOGV�WKH\�GZHOO�LQ��*DPHV�OLNH�WKH�6LPV�KDYH�PXFK�LQ�FRPPRQ�ZLWK�

²PLFURZRUOGV³�DV�GH¼QHG�E\�3DSHUW��'HVLJQHG�IRU�RWKHUV��XVHUV��WR�GHVLJQ�LQ�

&/5'8&:'/&8>0&@:(8E0::8&'F@:>)'&>@/+>*.&(*9&6>;'&0@&?+/5&,>>9&;>7'.G&$/5')&

JDPHV�FDQ�EH�GULOO�DQG�SUDFWLFH�LQ�GLVJXLVH�

L3@@6+%B!2íHU�VWXGHQWV�HQJDJLQJ�²HSLVWHPLF�JDPHV³��+DYH�WKHP�DOVR�SOD\�GLíHUHQW�

W\SHV�RI�JDPHV��FRPSDUH�WKHP��DQG�H[SODLQ�ZK\�WKH\�OLNH�VRPH�EHWWHU�WKDQ�RWKHUV�

�PRUH�RQ�WKLV�LQ�QH[W�VHFWLRQ����

���$�FXOWXUH�RI�EULFROHXUV��KDFNHUV��KREE\LVWV��®�1HZ�UHODWLRQVKLSV�ZLWK�REMHFWV�DQG�

(6.(*@%7!Y�1HZ�ZD\V�RI�PDNLQJ�WKLQJV��RI�PDNLQJ�WKLQJV�²GR�WKLQJV³��DQG�RI�XQGRLQJ��

)'@0)@>.+*,A&;'*9+*,A&(*9&/)(9+*,&/5+*,.G&

&

^@7$#*B�7RGD\³V�FKLOGUHQ�NQRZ�KRZ�WR�WDNH�DSDUW��PDNH��DQG�¼[�REMHFWV��7KH\�DOVR�

NQRZ�KRZ�WR�SURJUDP�FRQWHQW�DQG�REMHFWV��PDNH�WKHP�²GR�WKLQJV³��RU�H[KLELW�EHQ

KDYLRUV��DQG�²WDON�WR�RQH�DQRWKHU³��FRPPXQLFDWH��JLYH�HDFK�RWKHU�VLJQDOV��

'RZQVLGH��'LJLWDO�WHFKQRORJLHV�RSHQ�XS�HQGOHVV�SRVVLELOLWLHV�WR�EUHDNGRZQ�REMHFWV�

LQWR�VXESDUWV�DQG�UHDVVHPEOH�WKHP�LQ�DQ�DWWHPSW�WR�FXUWDLO��RU�UHFXSHUDWH�IURP�WKLV�

EUHDNGRZQ��:LWKRXW�D�EULFROHXU³V�PLQGVHW��L�H��D�JHQXLQH�GHVLUH�WR�UHVWRUH��UHF\FOH��

UHSXUSRVH��HYHQ�²GRHUV³�FDQ�IHHG�D�FXOWXUH�RI�FRQVXPLQJ�DQG�GLVSRVLQJ��

L3@@6+%B�(QFRXUDJH�D�VHQVH�RI�²FDULQJ³�IRU�WKLQJV�DQG�SODFHV��6XSSRUW�D�IRXQG�DUW�

DSSURDFK�WKDW�FRPELQHV�KLJK�WHFK�DQG�ORZ�WHFK��DQG�H[SORUHV�GLíHUHQW�ZD\V�RI�

UHSXUSRVLQJ��UHF\FOLQJ�WKLQJV��&DWHU�IRU�WKH�²EULFROHXU³�LQ�WRGD\³V�QDWXUDO�KDQGV�RQ�

60:/0)'G

&&&&&&

7R�FRQFOXGH��WKH�JHQUHV�RI�HQJDJHPHQW�WKDW�SUHYDLO�DPRQJ�WRGD\³V�VWXGHQWV�DUH�QRW�

MXVW�DERXW�QHZ�PHGLD�SUDFWLFHV��,QVWHDG��WKH\�LQFOXGH�QHZ�DSSURDFKHV�WR�²ZULWLQJ³�RU�

DXWKRULQJ��OLWHUDFLHV�EH\RQG�SULQW��DV�ZHOO�DV�QHZ�ZD\V�RI�FRQWUROOLQJ��VHQVLQJ��DQG�

PRGHOLQJ�WKH�ZRUOG��D�FXOWXUH�RI�VLPXODWLRQ��RI�PDNHUV�DQG�KREE\LVWV���7KH\�DOVR�FDOO�

IRU�DJHQF\��PRELOLW\��DQG�FRQQHFWLYLW\�¯�ERWK�RQOLQH�DQG�RïLQH�

Guidelines for educators

+RZ�WR�DOLJQ�H[LVWLQJ�FODVVURRP�SUDFWLFHV�DQG�VWXGHQWV³�SUHIHUHQFHV�LQ�ZD\V�WKDW�DUH�

EHQH¼FLDO�WR�DOO"�+RZ�WR�KHOS�WHDFKHUV�HQJDJH�WRGD\³V�FKLOGUHQ�ZLWKRXW�DEGLFDWLQJ�WKHLU�UROH�

DV�HGXFDWRUV"�%HORZ��DQG�WR�VXP�XS��D�OLVW�RI���UXOHV�DQG���UHFRPPHQGDWLRQV��EDVHG�RQ�

3UHQVN\³V��������DGYLFH�WR�IHOORZ�WHDFKHUV�
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����� 3UHQVN\��0���������²6HDUFK�YV��5HVHDUFK�2U��WKH�)HDU�RI�7KH�:LNLSHGLD�2YHUFRPH��1HZ�8QGHUVWDQGLQJ�IRU�D�'LJLWDO�(UD³

N34*7B

�� 7KH�HGJHOHVV�VFKRRO��%XLOG�EULGJHV�EHWZHHQ�VWXGHQWV³�LQWHUHVWV�DQG�OLYHV�

LQ�DQG�RXW�RI�VFKRRO��RQ��DQG��Rí�OLQH��7KLQN�RI�VFKRRO�DV�RQH�SODFH�DPRQJ�

RWKHUV�ZKHUH�VWXGHQWV�OHDUQ��5H�GH¼QH��LWV�VSHFL¼F�PLVVLRQ�DQG�UHVSRQVLELOLW\��

(PEUDFH�FKLOGUHQ³V�XVH�RI�FHOO�SKRQHV��FDOFXODWRUV��RU�FRPSXWHUV�LQ�VFKRROV�DQG�

UHWKLQN�ZKDW�\RX�FDQ�GR�ZLWK�WKHP�DV�D�WHDFKHU��,W�LV�HDVLHU�VDLG�WKDQ�GRQH�EXW�

?>)/5&6>*.+9')+*,G

�� 1HZ�PHGLD��QHZ�FRQWHQWV��5HVLVW�XVLQJ�SRRUO\�GHVLJQHG�HGXFDWLRQ�VRIWZDUH�WKDW�

��������WDNHV�WKH�IRUP�RI�DQ�LQWHUDFWLYH�YHUVLRQ�RI�VFKRROERRN�FRQWHQWV��,QVWHDG��VWDUW�IURP�

��������ZKDW�WKH�VWXGHQWV�DUH�LQWHUHVWHG�LQ�DQG�FDSDEOH�RI�DQG�RíHU�XVHIXO�KLQWV�RQ�KRZ

&&&&&&&/>&6)'(/'&7()+(/+>*.&()>0*9&/5'+)&@(..+>*.&+*&>)9')&/>&(65+'7'&1U./&6'*/0)8&

&&&&&&&:'()*+*,&,>(:.G&

�� %HFRPLQJ�PHGLD�OLWHUDWH��'RQ³W�IRUFH�VWXGHQWV�LQWR�D�VLQJOH�PRGH�RI�VKDULQJ�

&&&&&&&&(*9&)'@>)/+*,&+9'(.A&.065&(.&5(*9Q?)+/+*,A&?>)9&@)>6'..>).A&>)&'7'*&'Q;(+:+*,A&

��������EORJJLQJ��RU�²WH[WLQJ�³�,QVWHDG��KHOS�WKHP�H[SORUH�DQG�GLVFXVV�¯�LQ�FODVV�¯�VRPH�

�������RI�WKH�WUDGH�RíV�RI�XVLQJ�V\QFKURQRXV�YV��D�V\QFKURQRXV�DQG�WH[W�EDVHG�YV���������

�������VSHHFK�GULYHQ�FKDQQHOV�RI�LQWHUDFWLRQ��)XUWKHUPRUH�WH[W¯EDVHG�YHUVXV�VSHHFK�

&&&&&&&9)+7'*&E>);.&>E&+*/')(6/+>*&(*9&/5'&'@5';')>0.&7').0.&@');(*'*/&*(/0)'&>E&

&&&&&&&6)'(/+>*.&(*9&6>*/'*/G

N*(6,,*.#-%$6.7!B!7HDFK�VWXGHQWV�WR�EH�FUHDWLYH�DQG�FRQVWUXFWLYH�$1'�UH½HFWLYH�

(*9&6)+/+6(:G

UG& )URP�VHDUFK�WR�UHVHDUFK��7RGD\³V�VWXGHQWV�DUH�PDVWHU�EURZVHUV�DQG�FXW�DQG�

SDVWHUV��7KH\�VKRXOG�DOVR�EH�HQFRXUDJHG�WR�FURVV�FKHFN�LQIRUPDWLRQ��WR�FRQVXOW�

;0:/+@:'&.>0)6'.A&(*9&/>&)'(9&(*9&6+/'&>)+,+*(:&9>60;'*/.&(*9&.>0)6'.G&-/&+.&

+;@>)/(*/&E>)&65+:9)'*&/>&:'()*&/>&E>);&/5'+)&>?*&7+'?.&>*&?5(/&/5'8&5'()&(*9&

UHDG�EDVHG�RQ�WKHLU�H[SHULHQFH��H[FKDQJHV�ZLWK�RWKHUV�DQG�WKDW�ZKLFK�LV�

JURXQGHG�LQ�UHVHDUFK��<RXQJ�SHRSOH�LQFUHDVLQJO\�VHH�WKLQJV�DYDLODEOH�WR�WKHP�

RQOLQH�DV�²IUHH³�RI�RZQHUVKLS�DQG�FRVW��7HDFKLQJ�WKHP�KRZ�WR�DFNQRZOHGJH�

DQG�UDWH�VRXUFHV�LV�D�¼UVW�VWHS�WRZDUG�ZHE�EDVHG�SURGXFWLRQV�DQG�UHVHDUFK[1G&

1G& )URP�UHVSRQG�WR�RZQ��7RGD\³V�VWXGHQWV�DUH�XVHG�WR�WKH�WZLWFK�VSHHG��PXOWLQ

WDVNLQJ��DFWLYH��FRQQHFWHG���DQG�TXLFN�SD\Rí�ZRUOG�RI�WKHLU�YLGHR�JDPHV��079��

DQG�LQWHUQHW��:KDW³V�PRVWO\�PLVVLQJ�LV�WKH�WLPH�WR�VLW�EDFN�DQG�WKLQN��UH½HFW��

RU��IRU�WKDW�PDWWHU��WR�WLQNHU�ORQJ�HQRXJK��L�H��PHVV�DURXQG��UH�ZULWH�DQG�UH�SXUQ

SRVH��LQ�RUGHU�WR�RZQ��PDNH�\RXUV��ZKDW�WKH\�¼QG�DQG�FROOHFW��6ORZLQJ�GRZQ�

WKH�SDFH�RI�WKH�FUHDWLYH�SURFHVV�LV�LPSRUWDQW��OHW�FKLOGUHQ�PLPLF�DQG�SDVWLFKH��
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&
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�EXW�DOVR�JLYH�WKHP�D�FKDQFH�WR�LWHUDWH��UHYLVLW��DQG�UH¼QH��0DQ\�FKLOGUHQ�OLNH�WR�

EXLOG�DQG�SURJUDP�WKLQJV��:K\�QRW�WKHUHIRUH�FUHDWH�²WLQNHULQJ³�VWXGLRV�IURP�ORZ�

WHFK�H[KLELWV�WR�URERW�FRPSHWLWLRQV��ZKHUH�FKLOGUHQ�FDQ�EXLOG�RQ�HDFK�RWKHU³V�LGHDV�

DQG�WKHQ�LQGXOJH�LQ�WKH�DUW�RI�FUDIWLQJ�D�TXDOLW\�YHUVLRQ�RI�WKHLU�FRQWULEXWLRQV�

���������:KDW�PHGLXP�IRU�ZKDW�HQG"�7RGD\³V�VWXGHQWV�VZLIWO\�PRYH�EHWZHHQ�FKDQQHOV��WKH\�

606��FKDW��ZULWH��EORJ���DQG�WKH\�FUHDWLYHO\�XVH�WKH�WRROV³�DíRUGDQFHV��(GXFDWRUV�

FDQ�KHOS�\RXQJVWHUV�DSSUHFLDWH�DQG�XQGHUVWDQG�WKH�WUDGH�RíV�RI�XVLQJ�V\QFKURQRXV�YV��

D�V\QFKURQRXV���WH[W�EDVHG�YV��VSHHFK�GULYHQ���HSKHPHUDO�YV��LPPXDEOH�FKDQQHOV�

RI�LQWHUDFWLRQ��,Q�²D�V\QFKURQRXV³�FKDQQHOV��OLNH�H�PDLO�RU�EORJV��RQO\�RQH�RI�WKH�

FRPPXQLFDWLQJ�SDUWLHV�QHHGV�WR�EH�WKHUH�DW�D�WLPH��WKH�PHVVDJH�LV�FRPSRVHG�DQG�

VHQW�DW�WKH�ZULWHU³V�FRQYHQLHQFH��DQG�UHDG�DW�WKH�UHFHLYHUV³��7KLV�KDV�DGYDQWDJHV�

WR�DQ\RQH�ZKR�QHHGV�WR�UH½HFW�EHIRUH�WKH\�ZULWH�RU�DQVZHU��(PDLO�LV�FKLOGUHQ³V�

²UH½HFWLYH³�IRUP�RI�FRPPXQLFDWLQJ�����%\�FRQWUDVW��LQ�²V\QFKURQRXV³�FKDQQHOV��OLNH�

SKRQH��FKDW��LQVWDQW�PHVVDJLQJ�DQG�²WH[WLQJ³��LQWHUDFWLRQV�DUH�LQ�UHDO�WLPH�DQG�VLQFH�

WH[WLQJ�LV�VORZ��FKLOGUHQ�LQYHQW�ZD\V�WR�VSHHG�LW�XS��7KH\³OO�ZULWH�²F³�IRU�VHH��²X³�IRU�

\RX��/2/ ODXJK�RXW�ORXG���²**326³��JRWWD�JR�SDUHQW�RYHU�VKRXOGHU���7KH�RQO\�UXOH�

KHUH�LV�WR�EH�XQGHUVWRRG�E\�RQH³V�IULHQGV��&KLOGUHQ�ZULWH�WR�WDON����DQG�WDON�DERXW�

KRZ�LW�IHHOV��ZKR�SUHIHUV�ZKDW��HWF������:KDW³V�PRUH��DV�VWXGHQWV�PLQJOH�RQOLQH�ZLWK�

SHRSOH�WKH\�PD\�QHYHU�PHHW��LW�LV�XVHIXO�DQG�LPSRUWDQW�WR�¼QG�ZD\V�WR�HYDOXDWH�

ZKHWKHU�WR�WUXVW�DQG�EHOLHYH�WKHP��0XFK�KDV�EHHQ�GRQH�LQ�WKH�RQOLQH�ZRUOG�WR�DOORZ�

WKLV��DQG�PRUH�VWLOO�QHHG�WR�EH�GRQH��2QH�RI�WKH�ZLGHO\�XVHG�ZD\V�RI�HVWDEOLVKLQJ�

UHSXWDWLRQ�LV�WKRXJK�UDWLQJ�V\VWHPV��,I�RQH�EX\V�RU�VHOOV�RQ�H%D\��\RX�JHW�WR�UDWH�

WKH�RSSRVLQJ�EX\HU�DQG�WKH�VHOOHU�RQ�WKHLU�SURPSWQHVV��KRQHVW\��HîFLHQF\��$V�

RQH�LV�HYDOXDWLQJ�RWKHUV³�EHKDYLRU�DQG�FRQWHQW��RQH�LV�DOVR�EXLOGLQJ�XS�RQH³V�RZQ�

UHSXWDWLRQ��%\�EHLQJ�KRQHVW��IROORZLQJ�QRUPV��DQG�EHLQJ�WKRXJKWIXO�LQ�FRPPHQWV�

DQG�SRVWV��RQH�EXLOGV�XS�D�SRVLWLYH�RQOLQH�UHSXWDWLRQ�

����� 3UHQVN\��������S������DQG�3UHQVN\��0���������²'LJLWDO�1DWLYHV��'LJLWDO�,PPLJUDQWV��3DUW�,,���'R�7KH\�5HDOO\�7KLQN�'LîHUHQWO\"�2Q�
� WKH�+RUL]RQ��1&%�8QLYHUVLW\�3UHVV��9R����'HF��������
����� 3UHQVN\��0DUF���������7KH�HPHUJLQJ�RQ�OLQH�OLIH�RI�WKH�GLJLWDO�QDWLYH�&@GX
����� ,ELG��3�����
����� ,ELG��S�������
����� ,ELG��3������
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To conclude,  
&

$V�'URWQHU�XQGHUOLQHV�DW�WKH�EHJLQQLQJ�RI�WKH�FKDSWHU��LQ�WKHLU�OHLVXUH�WLPH�PDQ\�

FKLOGUHQ�DQG�\RXQJ�SHRSOH�DUH�DOUHDG\�EXVLO\�UHKHDUVLQJ�IRU�D�IXWXUH�LQ�ZKLFK�WKH�

KDQGOLQJ�RI�FRPSOH[�PHGLD�LV�NH\���:KLOH�WKLV�PD\�EH�D�JRRG�WKLQJ��DW�OHDVW�WR�VRPH��

VXFK�UHKHDUVDOV�DUH�DOVR�FOHDUO\�DW�RGGV�ZLWK�WRGD\³V�WHDFKHU�FHQWHUHG�HGXFDWLRQDO�

V\VWHPV��GLVFLSOLQH�EDVHG�PDWWHUV��WH[WERRN�EDVHG�LQVWUXFWLRQ��WLPH�VFKHGXOHV��DQG

./(*9()9+S'9&/'./+*,G&

&

P>9(8A&?5'*&./09'*/.&()'&;>/+7(/'9&/>&:'()*&.>;'/5+*,A&/5'8&>E/'*&5(7'&/5'&/>>:.&/>&

JR�IXUWKHU�LQ�WKHLU�OHDUQLQJ�WKDQ�HYHU�EHIRUH�®�VRPHWLPHV�EH\RQG�WKHLU�WHDFKHUV³�DELOLW\�

DQG�NQRZOHGJH��DQG�HYHQ�EH\RQG�ZKDW�DGXOWV�FRXOG�KDYH�GRQH�LQ�WKH�SDVW���&KLOGUHQ�

'F@:>+/&/5+.&/>&/5'&E0::'./A&?5+:'&+,*>)+*,A&/>&(*&'7')&:(),')&'F/'*/A&/5'&/5+*,.&/5'8&()'&*>/&

;>/+7(/'9&/>&:'()*A&?5+65A&0*E>)/0*(/':8A&+*6:09'.&;>./A&+E&*>/&(::A&>E&/5'+)&.65>>:?>)=G

&

:H�QHHG�WR�EH�XQGHUVWDQGLQJ�DQG�WKLQN�DERXW�WKHVH�FRPLQJ�RI�DJH�EHKDYLRUV�RQ�WKH�

ZHE�VR�ZH�FDQ�KHOS�FKLOGUHQ�QDYLJDWH�WKHLU�QHZ�ZRUOG�ZKLOH��DW�WKH�VDPH�WLPH��WHDFKLQJ�

WKHP�ZKDW³V�QHHGHG�WR�JURZ�DQG�WKULYH�LQ�D�ZRUOG�ZKHUH�DJHQGDV�DQG�²JHQUHV�RI�LQWHUDFWLRQ³�

PD\�FODVK��,W�LV�QRW�HQRXJK�WR�IHHO�FRV\�ZLWK�VRXOPDWHV�DQG�SHHUV��,W�LV�DOVR�LPSRUWDQW�®�

DQG�YLWDOL]LQJ���WR�OHDUQ�WR�OLYH�DW�D�FURVVURDG�EHWZHHQ�PXOWLSOH�FXOWXUHV��QHZ�FRPHUV�YV�

ROG�WLPHUV��\RXQJ�YV��ROG��HWF§����

&
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Introduction

7KH�DíRUGDQFHV�RI�FXUUHQW�WHFKQRORJ\��WKH�GLVDJUHHPHQW�DURXQG�LWV�UROH�DQG�ZKHWKHU�

+/&5(.&(&@>.+/+7'&>)&*',(/+7'&+;@(6/&+*&/5'&:+7'.&>E&65+:9)'*A&()'&6>::'6/+7':8&:+;+/+*,&/5'&

GLVFXVVLRQ�DURXQG�KRZ�D�UHDOLW\��HQKDQFHG�E\�WKH�DíRUGDQFHV�RI�ERWK�WKH�SK\VLFDO�

DQG�YLUWXDO�UHDOPV��PD\�FRQWULEXWH�SRVLWLYHO\�WR�SOD\��OHDUQLQJ�DQG�FUHDWLYLW\��)URP�WKH�

HWKQRJUDSKLF�VWXG\�����LQWR�WKH�FKDQJLQJ�QDWXUH�RI�FKLOGUHQ³V�SOD\��LW�LV�REYLRXV�WKDW�

FKLOGUHQ�IDPLOLDU�ZLWK�WHFKQRORJ\�GR�QRW�GLVWLQJXLVK�EHWZHHQ�WKH�WZR�UHDOPV��LQVWHDG�

SOD\�PRYHV�VHDPOHVVO\�EHWZHHQ�WKH�WZR��

$�PRUH�XVHIXO�VWDUWLQJ�SRLQW�PLJKW�EH�WR�GHOYH�GHHSHU�LQWR�WKH�HPHUJLQJ�¼HOG�RI�HPERGLHG�

FRJQLWLRQ��DQG�KRZ�RXU�ZD\V�RI�WKLQNLQJ�DUH�VKDSHG�E\�RXU�ERGLO\�LQWHUDFWLRQV�ZLWKLQ�

WKH�SK\VLFDO�ZRUOG��8QGHUVWDQGLQJ�HPERGLHG�FRJQLWLRQ�PD\�KHOSIXOO\�SDYH�WKH�ZD\�WR�

½HVKLQJ�RXW�ZKLFK�HOHPHQWV�RU�TXDOLWLHV�WR�WUDQVODWH�IURP�WKH�SK\VLFDO�/(*2��6\VWHP

&+*&J:(8&+*/>&/5'&9+,+/(:&)'(:;&E>)&/5'&@0)@>.'.&>E&@:(8A&:'()*+*,&(*9&6)'(/+7+/8&(*9&7+6'&

7').(A&5>?&/5'&9+,+/(:&)'(:;&;(8&'*)+65&'F+./+*,&!"#$&@:(8&E0)/5')G

What is embodied cognition?

+XPDQ�FRJQLWLRQ�HPHUJHV�IURP�WKH�DFWLYLW\�RI�ELOOLRQV�RI�LQWHUFRQQHFWHG�QHXURQV�LQ�WKH�

EUDLQ��D�ELRORJLFDO�PDFKLQH�WKH�FRPSOH[LW\�RI�ZKLFK�GZDUIV�HYHU\�PDQ�PDGH�GHYLFH��

P)(9+/+>*(::8A&6>,*+/+7'&.6+'*6'&5(.&7+'?'9&/5'&;+*9&(.&(*&+*E>);(/+>*&@)>6'..>)A&

.+;+:()&/>&(&;>9')*&6>;@0/')A&?5+65&5(*9:'.&+*6>;+*,&+*E>);(/+>*&+*&;>)'&>)&:'..&

DEVWUDFW�ZD\V��

,Q�FRQWUDVW��UHODWLYHO\�OLWWOH�DWWHQWLRQ�KDV�EHHQ�SDLG�WR�WKH�ERG\�DQG�WR�WKH�ZD\V�RXU�

WKLQNLQJ�LV�DíHFWHG�E\�KRZ�ZH�PRYH�DERXW�DQG�DFW�LQ�WKH�SK\VLFDO�ZRUOG��0RUH�UHFHQWO\��

KRZHYHU��WKHUH�KDV�EHHQ�D�VKLIW�WRZDUG�LGHDV�RI�HPERGLPHQW��7KH�FHQWUDO�LGHD�EHKLQG�

WKH�FRQFHSW�RI�HPERGLHG�FRJQLWLRQ�LV�WKDW�LQWHOOLJHQFH�HPHUJHV�IURP�RXU�LQWHUDFWLRQ�

ZLWK�DQ�HQYLURQPHQW�DQG�DV�D�UHVXOW�RI�VHQVRULPRWRU�DFWLYLW\�����$V�&ODUN�����������SXWV�

LW��°%LRORJLFDO�EUDLQV�DUH�¼UVW�DQG�IRUHPRVW�WKH�FRQWURO�V\VWHPV�IRU�ELRORJLFDO�ERGLHV��

%LRORJLFDO�ERGLHV�PRYH�DQG�DFW�LQ�ULFK�UHDO�ZRUOG�VXUURXQGLQJV�±

����� /(*2�*URXS��7KH���������&KLOGUHQ³�'LJLWDO�:RUOG��(WKQRJUDSKLF�VWXG\�&T+::0*9GG
����� :LOVRQ��0����������6L[�YLHZV�RI�HPERGLHG�FRJQLWLRQ�&J.865>*&T0::&M'7&3A&[1]QX[G
����� &ODUN��$����������(PERGLHG��VLWXDWHG��DQG�GLVWULEXWHG�FRJQLWLRQ��,Q�$�FRPSDQLRQ�WR�FRJQLWLYH�VFLHQFH��HGV��%HFKWHO��:�	�*UDKDP��*����
& ]2[Q]U\
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Physical and Virtual Realms
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:KLOH�HPERGLHG�YLHZV�RQ�KXPDQ�FRJQLWLRQ�KDYH�JDLQHG�ODUJH�SRSXODULW\�LQ�UHFHQW�\HDUV��

WKH\�FDQ�EH�WUDFHG�EDFN�WR���WK�FHQWXU\�SV\FKRORJLVWV�VXFK�DV�:LOOLDP�-DPHV��,Q�WKH���WK�

FHQWXU\��GHYHORSPHQWDO�SV\FKRORJLVW�-HDQ�3LDJHW�HPSKDVL]HG�WKH�HPHUJHQFH�RI�FRJQLWLYH�

DELOLWLHV�RXW�RI�D�VHW�RI�HDUO\�VHQVRULPRWRU�DELOLWLHV��DQG�WKH�HFRORJLFDO�SV\FKRORJ\�RI�-��-��

*LEVRQ�YLHZHG�SHUFHSWLRQ�LQ�WHUPV�RI�SRWHQWLDO�LQWHUDFWLRQV�ZLWK�WKH�HQYLURQPHQW��

+RZ�GR�ZH�NQRZ�WKDW�KXPDQ�FRJQLWLRQ�LV�VKDSHG�E\�RXU�PRWRU�DFWLRQV�DQG�E\�RXU�

LQWHUDFWLRQV�ZLWK�REMHFWV�LQ�WKH�ZRUOG"�$Q�LOOXVWUDWLYH�H[DPSOH�FRPHV�IURP�D�EHKDYLRXUDO�

H[SHULPHQW�E\�(OOLV�DQG�7XFNHU�����7KHVH�DXWKRUV�VKRZHG�WKDW�WKH�ZD\�ZH�UHSUHVHQW�

HYHU\GD\�REMHFWV�LV�LQ½XHQFHG�E\�KRZ�ZH�LQWHUDFW�ZLWK�WKHP��:KHQ�ZH�UHFRJQLVH�DQ�

REMHFW��WKH�EUDLQ�VHHPV�WR�DXWRPDWLFDOO\�DFWLYDWH�WKH�DFWLRQV�DVVRFLDWHG�ZLWK�WKDW�REMHFW��

)RU�H[DPSOH��ZKHQ�DGXOWV�LQGLFDWH�ZKHWKHU�FRPPRQ�REMHFWV��H�J���D�WHDSRW��D�IU\LQJ�SDQ��

()'&0@)+,5/&>)&+*7')/'9A&/5'8&)'(6/&E(./'./&?5'*&/5'&)'.@>*.'&5(*9&+.&/5'&.(;'&(.&/5'&

KDQG�WKDW�ZRXOG�EH�XVHG�WR�JUDVS�WKH�GHSLFWHG�REMHFW��H�J���WKH�OHIW�KDQG�LI�WKH�WHDSRW³V�

KDQGOH�LV�RQ�WKH�OHIW���,Q�RWKHU�ZRUGV��YLVXDO�UHFRJQLWLRQ�DQG�PRWRU�DFWLRQV�DUH�LQWLPDWHO\�

OLQNHG�WR�HDFK�RWKHU��ZKLFK�HYHQ�LQ½XHQFHV�WKH�ZD\�LQ�ZKLFK�ZH�XVH�RXU�PHPRULHV�

$�VHFRQG�OLQH�RI�HYLGHQFH�IRU�WKH�LGHD�RI�HPERGLHG�FRJQLWLRQ�FRPHV�IURP�PRGHUQ

QHXURVFLHQFH��$�ODUJH�SDUW�RI�RXU�EUDLQ��WKH�VR�FDOOHG�PRWRU�V\VWHP��LV�LQYROYHG�LQ�

VHQGLQJ�FRPPDQGV�WR�WKH�QXPHURXV�PXVFOHV�WKDW�PDNH�RXU�ERGLHV�PRYH��,Q�PRQNH\V��

VRPH�QHXURQV�LQ�WKRVH�PRWRU�DUHDV�EHFRPH�KLJKO\�DFWLYH�ZKHQ�WKH�PRQNH\�JUDVSV�DQ�

REMHFW�VXFK�DV�D�FXS�����0RVW�LPSRUWDQWO\��ZKHQ�WKH�PRQNH\�RQO\�VHHV�WKH�FXS�ZLWKRXW�

DFWXDOO\�JUDVSLQJ�DQG�PDQLSXODWLQJ�LW��WKH�YHU\�VDPH�QHXURQV�EHFRPH�DFWLYH�DV�ZHOO��

6LPLODU�¼QGLQJV�KDYH�EHHQ�UHSRUWHG�LQ�KXPDQV�ZKR�KDYH�XQGHUJRQH�IXQFWLRQDO�EUDLQ�

LPDJLQJ�ZKLOH�VHHLQJ�SLFWXUHV�RI�HYHU\GD\�REMHFWV��,Q�VXP��ERWK�WKH�KXPDQ�DQG�WKH�

(*+;(:&'7+9'*6'&.5>?.&/5(/&'7'*&?5'*&?'&9>&*>/&'*,(,'&+*&(*8&;>/>)&(6/+>*A&/5'&

EUDLQ�VHHPV�WR�DXWRPDWLFDOO\�SUHDFWLYDWH�SODQV�IRU�SRWHQWLDO�PRWRU�DFWLRQV�XSRQ�PHUHO\�

VHHLQJ�DQ�REMHFW��7KLV�FRXOG�EH�DQ�LPSRUWDQW�PHFKDQLVP�WR�PDNH�XV�UHDG\�IRU�DFWLRQ�LQ�

(*8&,+7'*&.+/0(/+>*G

+RZHYHU��OLQNLQJ�REMHFWV�ZLWK�SRWHQWLDO�DFWLRQV�LV�QRW�WKH�RQO\�ZD\�LQ�ZKLFK�ZH�FDQ�VHH�

HPERGLHG�FRJQLWLRQ�LQ�DFWLRQ��,I�WKH�PLQG�FRXOG�RQO\�VHOHFW�IURP�SUH�H[LVWLQJ�DFWLRQV�

ZKHQ�GHDOLQJ�ZLWK�DQ�REMHFW��WKLV�ZRXOG�EH�D�PDMRU�REVWDFOH�IRU�FUHDWLYH�SURFHVVHV��,Q�

WKLV�VFHQDULR��ZKHQ�EHLQJ�IDFHG�ZLWK�D�SUREOHP�WKDW�FDOOV�IRU�D�FUHDWLYH�VROXWLRQ��ZH�

ZRXOG�EH�OLPLWHG�WR�¼QGLQJ�QRYHO�FRPELQDWLRQV�RI�SUH�H[LVWLQJ�DFWLRQV�RU�LGHDV��ZKLFK�KDV�

EHHQ�WHUPHG�FRPELQDWLRQDO�FUHDWLYLW\��,Q�FRQWUDVW��PRUH�DGYDQFHG�IRUPV�RI�FUHDWLYLW\�WKDW�

WUXO\�WUDQVIRUP�WKH�ZD\�ZH�VHH�WKH�ZRUOG�FDQ�RQO\�EH�DFKLHYHG�LI�ZH�DUH�QRW�ERXQG�WR

XVH�DQ�REMHFW�LQ�SUHGHWHUPLQHG�ZD\V��,I�WKHUH�ZDV�D�OHYHO�RI�UHSUHVHQWDWLRQ�LQ�DGGLWLRQ�WR�

PHUHO\�UHDOLVWLF�REMHFW�SURSHUWLHV��ZH�FRXOG�EH�PXFK�PRUH�½H[LEOH�LQ�RXU�WKLQNLQJ�DQG�

FRPH�XS�ZLWK�FRPSOHWHO\�QHZ�VROXWLRQV�IRU�D�JLYHQ�SUREOHP��,Q�VXSSRUW�RI�WKLV�FODLP��

&

����� (OOLV��5�	�7XFNHU��0����������0LFUR�DîRUGDQFH��WKH�SRWHQWLDWLRQ�RI�FRPSRQHQWV�RI�DFWLRQ�E\�VHHQ�REMHFWV��%U�-�3V\FKRO������3W�����
& Y]UQ\UG
����� 5L]]RODWWL��*�	�)DGLJD��/����������*UDVSLQJ�REMHFWV�DQG�JUDVSLQJ�DFWLRQ�PHDQLQJV��WKH�GXDO�UROH�RI�PRQNH\�URVWURYHQWUDO�SUHPRWRU��
� FRUWH[��DUHD�)����1RYDUWLV�)RXQG�6\PS������������
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HYLGHQFH�LV�DFFXPXODWLQJ�WKDW�WKH�KXPDQ�EUDLQ�HQWHUWDLQV�PXOWLSOH�UHSUHVHQWDWLRQV�RI�

WKH�ZRUOG�LQ�SDUDOOHO��DQG�LQ�VRPH�RI�WKHP�WKH�REMHFWV�DUH�QRW�WLHG�WR�VSHFL¼F�DFWLRQV��

1HYHUWKHOHVV��WKHLU�ULFKQHVV�DQG�YHUVDWLOLW\�LV�OLNHO\�VKDSHG�E\�RXU�SK\VLFDO�LQWHUDFWLRQV�

?+/5&/5';&(.&?'&.5(::&.''&+*&/5'&E>::>?+*,&.'6/+>*.G

)LYH�OHVVRQV�IURP�HPERGLHG�FRJQLWLRQ

7KH�FORVH�OLQNV�EHWZHHQ�DFWLRQ��SHUFHSWLRQ�DQG�FRJQLWLRQ�VXJJHVW�WKDW�SK\VLFDO�

+*/')(6/+>*&?+/5&/5'&?>):9&.5(@'.&/5'&E0*6/+>*+*,&>E&/5'&50;(*&;+*9A&?5+65&5(.&

E()Q)'(65+*,&+;@:+6(/+>*.&E>)&/5'&9'7':>@;'*/&>E&(&,)>?+*,&65+:9G&P5'&E>::>?+*,&

VHFWLRQV�SURYLGH�HYLGHQFH�IRU�WKLV�FODLP�IURP�¼YH�GLíHUHQW�YDQWDJH�SRLQWV��

AR!>*!7@6.%-.*637!

5HFHQW�WUHQGV�LQ�DUWL¼FLDO�LQWHOOLJHQFH�DQG�URERWLFV�DWWHVW�WR�WKH�SRZHU�RI�HPERGLHG�

FRJQLWLRQ���)RU�H[DPSOH��ZKHQ�SURJUDPPLQJ�D�URERW�RU�VRPH�RWKHU�LQWHOOLJHQW�

GHYLFH��LW�FDQ�EH�EHQH¼FLDO�WR�PLPLF�WKH�ZD\�WKH�KXPDQ�PLQG�GHYHORSV�RYHU�WLPH�

DQG�WR�VWDUW�Rí�ZLWK�D�UDWKHU�FOHDQ�VODWH�LQVWHDG�RI�LPSOHPHQWLQJ�DOO�WKH�NQRZOHGJH�

DERXW�SRWHQWLDO�OHDUQLQJ�WDVNV�DQG�JRDOV�LQ�WKH�SURJUDP�ULJKW�IURP�WKH�VWDUW��/LWWOH�

FKLOGUHQ�FDQ�GLVFRYHU�ERWK�WKH�WDVNV�WR�EH�OHDUQHG�DQG�WKH�VROXWLRQ�WR�WKRVH�WDVNV�

WKURXJK�WKHLU�RZQ�PRWRU�DFWLRQV�WKDW�GR�QRW�HYHQ�QHHG�WR�KDYH�D�VSHFL¼F�JRDO��

5DWKHU��VSRQWDQHRXV�PRYHPHQW�FDQ�FUHDWH�ERWK�WKH�WDVNV�DQG�WKH�RSSRUWXQLWLHV�

E>)&:'()*+*,G

P5'&@>?')&>E&;>7';'*/&(.&(&;'(*.&E>)&'F@:>)(/+>*&(*9&:'()*+*,&+.&6:'():8&

LOOXVWUDWHG�E\�H[SHULPHQWV�LQ�ZKLFK�\RXQJ�LQIDQWV�DUH�SODFHG�RQ�WKHLU�EDFNV�

ZLWK�WKHLU�DQNOHV�DWWDFKHG�E\�D�ULEERQ�WR�DQ�RYHUKHDG�PRELOH��$V�WKH�LQIDQWV�

NLFN�WKHLU�IHHW��DW�¼UVW�VSRQWDQHRXVO\��WKH\�TXLFNO\�OHDUQ�WKH�FRQWLQJHQF\�EHWZHHQ�

WKHLU�IRRW�NLFNV�DQG�WKH�PRYHPHQWV�RI�WKH�PRELOH��,PSRUWDQWO\��WKH�PRELOH�

PRYHV�LQ�D�ZD\�WKDW�LV�WLJKWO\�FRXSOHG�WR�WKH�DFWLRQV��7KH�PRUH�WKH�LQIDQWV�NLFN�

(*9&/5'&;>)'&7+,>)>0.:8&/5'8&;>7'A&/5'&;>)'&;>/+>*&(*9&.>0*9&/5'8&@)>906'&

LQ�WKH�PRELOH��$V�WKH\�JUDGXDOO\�GLVFRYHU�WKH�FRQWURO�RI�WKH�PRELOH��LQIDQWV�LQLWLDOO\�

H[SORUH�RI�D�ZLGH�YDULHW\�RI�DFWLRQV�EHIRUH�VHOHFWLQJ�WKH�RSWLPDO�SDWWHUQV�WR�PDNH�

WKH�LQWHUHVWLQJ�HYHQWV�®�WKH�PRYHPHQWV�RI�WKH�PRELOH�®�RFFXU�

P5'&;>./&+;@>)/(*/&:'..>*&E)>;&/5'.'&'F@')+;'*/.&+.&/5(/&/5'&+*E(*/.&/5';.':7'.&

9+.6>7')&/5'&)':(/+>*.&/5)>0,5&/5'+)&>?*&'F@:>)(/>)8&;>7';'*/.G&T8&;>7+*,&

FRQWLQJHQWO\�ZLWK�WKH�PRELOH��WKH\�SURGXFH�FRPSOH[�DQG�QHYHU�H[DFWO\�UHSHDWLQJ�

HYHQWV�WKDW�DUH�WLPH�ORFNHG�ZLWK�WKH�LQIDQWV³�RZQ�DFWLRQV��2EVHUYLQJ�WKH�FRUUHODWLRQV�

EHWZHHQ�WKHLU�RZQ�DFWLRQV�DQG�HíHFWV�LQ�WKH�ZRUOG�HQDEOHV�WKHP�WR�XQGHUVWDQG�
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UHODWLRQVKLSV�WKDW�DUH�RQO\�SRVVLEOH�WR�GLVFRYHU�E\�VSRQWDQHRXV�DFWLRQ�DQG�SK\VLFDO�

LQWHUDFWLRQ�ZLWK�DQ�REMHFW��,W�LV�H[SORUDWLRQ��VSRQWDQHRXV�PRYHPHQW�WKDW�VWDUWV�WKH�

SURFHVV�Rí��:LWKRXW�VSRQWDQHRXV�PRYHPHQW�DQG�SK\VLFDO�LQWHUDFWLRQ�ZLWK�WKH�PRELOH��

/5')'&+.&*>/5+*,&/>&:'()*&E)>;&+/G&J:(8E0:&'F@:>)(/+>*&6(*&5':@&(&65+:9&9+.6>7')&/5'&

UHODWLRQVKLSV�EHWZHHQ�QRYHO�PRWRU�DFWLRQV�DQG�WKHLU�HíHFWV�RQ�WKH�SK\VLFDO��VRPHQ

WKLQJ�WKDW�ZRXOG�QRW�KDYH�EHHQ�UHYHDOHG�KDG�WKH�FKLOG�RQO\�FDUULHG�RXW�HVWDEOLVKHG�

(6/+>*&.'W0'*6'.G&
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KHDULQJ��VPHOO��WRXFK��SURSULRFHSWLRQ�DQG�HYHQ�EDODQFH��:K\�GR�ZH�QHHG�VR�PDQ\�

.'*.'.<&$*'&(*.?')&.'';.&/>&:+'&+*&/5'&6>*6'@/&>E&9','*')(68G&L','*')(68&

PHDQV�WKDW�PDQ\�FRJQLWLYH�SURFHVVHV�FDQ�EH�FDUULHG�RXW�E\�PXOWLSOH�V\VWHPV�LQ�

WKH�EUDLQ��7KLV�FUHDWHV�UHGXQGDQF\��EHFDXVH�WKH�V\VWHP�FDQ�IXQFWLRQ�HYHQ�ZKHQ�

RQH�FRPSRQHQW�LV�ORVW��)RU�H[DPSOH��EHFDXVH�ZH�HQFRXQWHU�VSDFH�WKURXJK�VLJKW��

.>0*9A&;>7';'*/A&(*9&/>065A&?'&6(*&=*>?&.@(6'&'7'*&+E&?'&:(6=&>*'&;>9(:+/8G&

%HLQJ�EOLQG��IRU�H[DPSOH��GRHV�QRW�LPSDLU�VSDWLDO�DELOLWLHV��LQVWHDG��EOLQG�FKLOGUHQ�

(*9&(90:/.&6(*&:'()*&.@(/+(:&6>*6'@/.&E)>;&/>065A&/5'8&6(*&E>);&6>,*+/+7'&;(@.&

IURP�ERG\�EDVHG�FXHV�GXULQJ�ZDONLQJ��WKH\�FDQ�H[FHO�LQ�DV�PDWKHPDWLFLDQV�LQ�

,'>;'/)8&'/6G

$�YHU\�LPSRUWDQW�EHQH¼W�IURP�KDYLQJ�PXOWLPRGDO�H[SHULHQFHV�LV�WKDW�RXU�VHQVHV�

5(7'&/5'&@>?')&/>&'906(/'&'(65&>/5')G&D>)&'F(;@:'A&?5'*&?'&5>:9&(&/>8&;(9'&

RI�/(*2��EULFNV�LQ�RXU�KDQGV��ZH�GR�QRW�RQO\�VHH�WKH�WR\��EXW�ZH�DOVR�H[SHULHQFH�

/5'&?'+,5/&>E&/5'&/>8A&+/.&E'':&(*9&+/.&.>:+9+/8G&-;@>)/(*/:8A&/5'.'&;0:/+;>9(:&

'F@')+'*6'.&()'&/+;'Q:>6='9G&45'*&?'&;>7'&/5'&/>8&?+/5&>0)&5(*9.A&65(*,'.&

+*&/5'&?(8&/5'&5(*9&E'':.&()'&/+;'Q:>6='9&?+/5&/5'&65(*,'.&?'&.''G&P5+.&6)'(/'.&

D�SRZHUIXO�OHDUQLQJ�PHFKDQLVP��DFWLYLW\�LQ�WKH�KDSWLF�V\VWHP�RI�WKH�EUDLQ�LV�

;(@@'9&/>&/5'&7+.0(:&.8./';&(*9&7+6'&7').(G&-*&>/5')&?>)9.A&/5'&/?>&+*9'@'*9'*/&

PDSSLQJV�RI�WKH�VWLPXOXV�®�WKH�IHHO�DQG�WKH�VLJKW�®�SURYLGH�TXDOLWDWLYHO\�GLíHUHQW�

YLHZV�RQ�WKH�ZRUOG��DQG�E\�EHLQJ�FRUUHODWHG�LQ�WLPH��WKH\�HGXFDWH�HDFK�RWKHU��7KLV�

PDSSLQJ�EHWZHHQ�YLVLRQ�DQG�WRXFK�FDQ�HQDEOH�WKH�V\VWHP�WR�GLVFRYHU�KLJKHU�

RUGHU�UHJXODULWLHV�WKDW�JR�EH\RQG�SDUWLFXODU�PRGDOLWLHV�

:K\�LV�WKLV�PDSSLQJ�EHWZHHQ�WKH�VHQVHV�VR�LPSRUWDQW��DQG�KRZ�GRHV�LW�KHOS�D�

,)>?+*,&65+:9&/>&0*9')./(*9&/5'&?>):9<&$*'&@()/+60:():8&+::0./)(/+7'&'F(;@:'&6>;'.&

IURP�D�VWXG\�RI�KRZ�EDELHV�OHDUQ�WR�XQGHUVWDQG�WUDQVSDUHQF\��7UDQVSDUHQF\�LV�D�

GLîFXOW�FRQFHSW��EHFDXVH�FKLOGUHQ�QHHG�WR�XQGHUVWDQG�WKDW�DOWKRXJK�WKH\�FDQ�VHH�

&
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'LDPRQG�����GHPRQVWUDWHG�WKLV�SUREOHP�E\�SUHVHQWLQJ�LQIDQWV�ZLWK�WR\V�KLGGHQ�

XQGHU�ER[HV�VXFK�WKDW�WKHUH�ZDV�DQ�RSHQLQJ�RQ�RQH�VLGH��:KHQ�WKH�ER[�ZDV�

;(9'&>E&/)(*.:06'*/&;(/')+(:A&3Q;>*/5.&>:9&+*E(*/.&(//';@/'9&/>&)'(65&E>)&/5'&
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+RZHYHU��ZKHQ���PRQWKV�ROG�EDELHV�DUH�JLYHQ�D�VHW�RI�WUDQVSDUHQW�EXFNHWV�WR�

SOD\�ZLWK�DW�KRPH�EHIRUH�EHLQJ�WHVWHG�DW���PRQWKV�RI�DJH��WKH\�ZLOO�UDSLGO\�¼QG�

WKH�RSHQLQJV�DQG�UHWULHYH�WKH�REMHFW�IURP�WKH�WUDQVSDUHQW�ER[HV��:K\"�,Q�SOD\LQJ�

?+/5&/5'&6>*/(+*').A&?5+65&@)>7+9'.&/5'&/+;'Q:>6='9&+*@0/.&>E&.''+*,&(*9&/>065+*,A&

WKHVH�EDELHV�OHDUQ�WR�UHFRJQLVH�WKH�VXEWOH�YLVXDO�FXHV�WKDW�GLVWLQJXLVK�VROLG�

/)(*.@()'*/&.0)E(6'.&E)>;&*>&.0)E(6'&(/&(::G&Z>)'>7')A&/5'8&9+.6>7')&/5(/&.0)E(6'.&?+/5&

WKH�YLVXDO�SURSHUWLHV�RI�WUDQVSDUHQF\�DUH�VROLG��6R�WKH�KDSWLF�FXHV�IURP�WRXFKLQJ�

/5'&/)(*.@()'*/&.0)E(6'.&'906(/'&7+.+>*A&(*9&7+.+>*&'906(/'9&)'(65+*,&(*9&/>065A

�ZKLFK�XOWLPDWHO\�HQDEOHV�WKH�LQIDQW�WR�¼QG�WKH�RSHQLQJV�LQ�WUDQVSDUHQW�FRQWDLQHUV��

7KHVH�UHVXOWV�FOHDUO\�VKRZ�KRZ�LQIDQWV³�PXOWLPRGDO�H[SHULHQFHV�LQ�WKH�ZRUOG�FUHDWH�

NQRZOHGJH��LQ�WKLV�FDVH�DERXW�RSHQLQJV��REMHFW�UHWULHYDO��DQG�WUDQVSDUHQW�VXUIDFHV��

P>&.0;;()+.'A&+*/')(6/+*,&?+/5&/5'&?>):9&/5)>0,5&;0:/+@:'&.'*.'.&,'*')(/'.&

UHSUHVHQWDWLRQV�RI�WKH�ZRUOG�DQG�WKH�REMHFWV�WKHUHLQ�WKDW�DUH�ULFK�DQG�PXOWLIDFHWHG�

7KH�ULFKHU�WKHVH�UHSUHVHQWDWLRQV�DUH��WKH�HDVLHU�LW�ZLOO�EH�IRU�XV�WR�LPDJLQH�QHZ�

ZD\V�WR�XVH�DQ�REMHFW�RU�D�PDWHULDO��,Q�RWKHU�ZRUGV��OHDUQLQJ�WKURXJK�PXOWLSOH�

VHQVHV�FDQ�OD\�WKH�IRXQGDWLRQ�IRU�RXU�WKLQNLQJ�WR�EH�½H[LEOH��ZKLFK�LV�DQ�LPSRUWDQW�

@)')'W0+.+/'&E>)&6)'(/+7+/8G

���5HGXFH�\RXU�ZRUNORDG�

,Q�WKH�SUHYLRXV�VHFWLRQ��ZH�KDYH�VHHQ�WKDW�ERGLO\�VHQVDWLRQV�VXFK�DV�WKRVH�FRPLQJ�

IURP�WKH�KDQGV�KHOS�XV�XQGHUVWDQG�WKH�ZRUOG��:KLOH�SURIRXQG�NQRZOHGJH�DERXW�WKH�

@)>@')/+'.&>E&/5'&?>):9&E(6+:+/(/'.&E0)/5')&:'()*+*,&(*9&6)'(/+7+/8A&/5')'&+.&(*>/5')&

ZD\�LQ�ZKLFK�HPERGLHG�FRJQLWLRQ�VXSSRUWV�ERWK�RI�WKHP��:KHQ�ZH�DUH�IDFHG�ZLWK�

D�FRPSOH[�SUREOHP�WKDW�FDOOV�IRU�D�FUHDWLYH�VROXWLRQ��ZH�QHHG�WR�IRFXV�DV�PDQ\�

FRJQLWLYH�UHVRXUFHV�DV�SRVVLEOH�RQ�WKH�WDVN�DW�KDQG��%HLQJ�DEOH�WR�DFKLHYH�D�KLJK�

GHJUHH�RI�FRQFHQWUDWLRQ�RQ�WKH�GHFLVLYH�HOHPHQWV�RI�D�SUREOHP�LV�RQH�RI�WKH�

65()(6/')+./+6.&>E&/5'&.>Q6(::'9&D:>?&./(/'&/5(/&@'>@:'&6(*&'F@')+'*6'&?5'*&/5'8&

()'&?>)=+*,&>*&60//+*,Q'9,'&6)'(/+7'&@0).0+/.G&R>?'7')A&6>,*+/+7'&:+;+/(/+>*.&.065&

(.&/5>.'&>E&(//'*/+>*&(*9&?>)=+*,&;';>)8&>E/'*&./(*9&+*&/5'&?(8A&.>&?'&*''9&/>&

UHGXFH�WKH�FRJQLWLYH�ZRUNORDG��%XW�FDQ�RXU�ERGLHV�KHOS�XV�ZLWK�WKLV"

����� 'LDPRQG��$����������'HYHORSPHQWDO�WLPH�FRXUVH�LQ�KXPDQ�LQIDQWV�DQG�LQIDQW�PRQNH\V�DQG�WKH�QHXUDO�EDVLV�RI�LQKLELWRU\�FRQWURO�LQ��
� UHDFKLQJ��,Q�7KH�GHYHORSPHQW�DQG�QHXUDO�EDVHV�RI�KLJKHU�FRJQLWLYH�IXQFWLRQV��HG��'LDPRQG��$�����������
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2QH�DQVZHU�WR�WKLV�TXHVWLRQ�FRPHV�IURP�WKH�REVHUYDWLRQ�WKDW�ZH�RIWHQ�PDNH�XVH�

>E&/5'&'*7+)>*;'*/&+*&./)(/',+6&?(8.G&M(/5')&/5(*&(//';@/+*,&/>&;'*/(::8&./>)'&(*9&

PDQLSXODWH�DOO�WKH�UHOHYDQW�GHWDLOV�DERXW�D�VLWXDWLRQ�RU�D�SUREOHP��ZH�RIWHQ�SK\VLFDOO\�
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7KLV�VWUDWHJ\�FDQ�EH�FDOOHG�FRQFUHWH�RïRDGLQJ��EHFDXVH�WKH�REMHFWV�XVHG�IRU�

RïRDGLQJ�DUH�DOVR�WKH�RQHV�ZH�ZDQW�WR�PDQLSXODWH��)RU�H[DPSOH��SHRSOH�RIWHQ�OD\�

RXW�WKH�SLHFHV�RI�VRPHWKLQJ�WKDW�UHTXLUHV�DVVHPEO\�LQ�URXJKO\�WKH�RUGHU�DQG�VSDWLDO�

UHODWLRQVKLSV�WKDW�WKH\�ZLOO�KDYH�LQ�WKH�¼QLVKHG�SURGXFW��RU�WKH\�JLYH�GLUHFWLRQV�IRU�

KRZ�WR�JHW�VRPHZKHUH�E\�¼UVW�WXUQLQJ�RQH³V�VHOI�DQG�WKH�OLVWHQHU�LQ�WKH�DSSURSULDWH�

9+)'6/+>*G&P5'&(97(*/(,'&+.&/5(/&(6/0(:A&@58.+6(:&;(*+@0:(/+>*.&.(7'&0.&6>,*+/+7'&

ZRUN��EHFDXVH�ZH�GR�QRW�QHHG�WR�PDLQWDLQ�D�VROXWLRQ�LQ�RXU�PLQGV�

$OWKRXJK�Rí�ORDGLQJ�VHHPV�WR�DSSO\�PRVW�XVHIXOO\�WR�VSDWLDO�WDVNV��SRWHQWLDO�XVHV�
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FDXVHV�WKH�IURQW�HQG�WR�FORVH�DV�ZHOO��ZKLFK�FDQ�EH�H[SORLWHG�WR�JUDVS�RU�FUXVK�

DQ�REMHFW��6HFRQG��WKH\�QHHG�WR�LGHQWLI\�DQG�PDVWHU�WKH�WRRO³V�XVDJH��7KLV�LV�QRW�D�

WULYLDO�SUREOHP��EHFDXVH�DQ\�WRRO�FDQ�EH�RSHUDWHG�LQ�FRXQWOHVV�ZD\V��DQG�ZKHQ�

FKLOGUHQ�REVHUYH�RWKHUV�XVH�D�JLYHQ�WRRO��WKHLU�DFWLRQV�W\SLFDOO\�LQYROYH�PDQ\�

':';'*/.&/5(/&()'&+))':'7(*/&E>)&6)'(/+*,&/5'&>0/6>;'G&D+*(::8A&65+:9)'*&*''9&/>&

LGHQWLI\�WKH�VSHFL¼F�JRDOV�WKDW�FDQ�EH�DFKLHYHG�ZLWK�WKHLU�WRRO�XVLQJ�DFWLRQV��:KLOH�

JUDVSLQJ�ZLWK�SOLHUV�XVXDOO\�ZRUNV�ZHOO�LI�WKH�WDUJHW�REMHFW�LV�PDGH�RI�VROLG�/(*2��

EULFNV��SOLHUV�DUH�OHVV�HíHFWLYH�IRU�JUDVSLQJ�D�VFRRS�RI�ZKLSSHG�FUHDP�
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+RZ�GR�FKLOGUHQ�OHDUQ�DERXW�WKH�IXQFWLRQ�RI�D�WRRO�WKH\�KDYH�QHYHU�VHHQ�EHIRUH"�

7ZR�PDMRU�VWUDWHJLHV�KHOS�WKHP�PDVWHU�WKLV�FKDOOHQJH��2Q�WKH�RQH�KDQG��WKH\�

UHDVRQ�WR�¼JXUH�RXW�ZKDW�D�WRRO�LV�JRRG�IRU��/RRNLQJ�DW�D�WRRO��JUDVSLQJ�LW�ZLWK�WKH�

KDQGV�DQG�PDQLSXODWLQJ�LW�LQ�YDULRXV�ZD\V�UHYHDOV�D�WRRO³V�SK\VLFDO�IHDWXUHV�DQG�LWV�

RYHUDOO�DSSHDUDQFH��L�H��VKDSH��KDUGQHVV��VKDUSQHVV�HWF����ZKLFK�RIWHQ�WHOOV�WKHP�D�

ORW�DERXW�LWV�IXQFWLRQ��)RU�LQVWDQFH��ZKHQ�FURVVLQJ�D�QDUURZ�EULGJH�¼WWHG�ZLWK�HLWKHU�
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HDVLO\�EH�LQIHUUHG�IURP�WKHLU�DSSHDUDQFH��L�H��D�UHPRWH�FRQWURO���8QGHUVWDQGLQJ�

VXFK�WRROV�LV�HYHQ�PRUH�GLîFXOW�IRU�FKLOGUHQ��EXW�E\�REVHUYLQJ�DQG�LPLWDWLQJ�RWKHUV�

ZKHQ�WKH\�XVH�VXFK�WRROV��WKH\�JUDGXDOO\�OHDUQ�DERXW�WKHLU�IXQFWLRQV�DV�ZHOO��7KH�

KXPDQ�EUDLQ�SRVVHVVHV�D�VSHFLDOL]HG�QHXUDO�V\VWHP�®�WKH�VR�FDOOHG�PLUURU�QHXURQ�

V\VWHP�����®�WKDW�LV�HTXDOO\�DFWLYH�ZKHQ�ZH�SHUIRUP�D�PRWRU�DFWLRQ��VD\�JUDVSLQJ�

D�FXS��DQG�ZKHQ�ZH�VHH�VRPHERG\�HOVH�JUDVS�WKDW�FXS��7KLV�V\VWHP�LV�FUXFLDO�IRU�

PDSSLQJ�WKH�ERGLO\�PRWLRQV�RI�RWKHUV�RQWR�RXU�RZQ�ERG\��ZKLFK�HQDEOHV�XV�WR�

;+;+6&(6/+>*.&(*9&0:/+;(/':8&:'()*&E)>;&+;+/(/+>*G

:KLOH�OHDUQLQJ�DERXW�QRYHO�WRROV�FDQ�EH�D�GLîFXOW�WDVN�IRU�FKLOGUHQ�DQG�DGXOWV��

PDQXIDFWXULQJ�D�QHZ�WRRO�WR�VROYH�D�SUREOHP�LV�HYHQ�PRUH�FKDOOHQJLQJ��%XLOGLQJ�
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DVVHPEOH�WKHP�LQ�D�V\VWHPDWLF�ZD\��EXW�SULPDULO\�ZH�QHHG�WR�LPDJLQH�KRZ�LWV�

SDUWV�FRXOG�DFW�WRJHWKHU��KRZ�WKH\�ZRXOG�UHDFW�WR�PDQLSXODWLRQV�E\�WKH�XVHU�

DQG�KRZ�WKH\�ZRXOG�EHKDYH�ZKHQ�JHWWLQJ�LQ�FRQWDFW�ZLWK�RWKHU�REMHFWV��:KLOH�
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DSSURDFKHV��ERWK�VWUDWHJLHV�KDYH�LQ�FRPPRQ�WKDW�WKH\�FDQ�RQO\�EH�VXFFHVVIXO�

LI�ZH�KDYH�D�YHU\�GHWDLOHG�NQRZOHGJH�DERXW�WKH�PDWHULDOV�DQG�REMHFWV�WKDW�WKH�

WRRO�ZLOO�EH�PDGH�RI��$V�ZH�KDYH�VHHQ�HDUOLHU��LW�LV�OHDUQLQJ�DERXW�WKH�ZRUOG�IURP�

PXOWLSOH�VHQVHV��L�H��YLD�PDQXDO�H[SORUDWLRQ��WKDW�KHOSV�XV�WR�FUHDWH�VXFK�ULFK�DQG�

PXOWLIDFHWHG�REMHFW�UHSUHVHQWDWLRQV��

Summary

:KLOH�JHQHUDWLRQV�RI�UHVHDUFKHUV�KDYH�FRQVLGHUHG�KXPDQ�FRJQLWLRQ�WR�EH�UHODWLYHO\�

LQGHSHQGHQW�IURP�WKH�ERG\��FRQYHUJLQJ�HYLGHQFH�IURP�SV\FKRORJ\�DQG�QHXURVFLHQFH�

KDV�PDGH�WKH�VFLHQWL¼F�SHQGXOXP�VZLQJ�WRZDUGV�PRUH�HPERGLHG�YLHZV��7KHVH�WKHRULHV�
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WKH�VKDSLQJ�RI�WKH�PLQG�E\�ERGLO\�DFWLRQV�DQG�VHQVDWLRQV�VWDUWV�IURP�WKH�YHU\�¼UVW�
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0DNLQJ�FRQWDFW�ZLWK�WKH�SK\VLFDO�ZRUOG�E\�VSRQWDQHRXV��H[SORUDWRU\�PRYHPHQWV�LV�RQH�

RI�WKH�¼UVW�ZD\V�LQ�ZKLFK�EDELHV�OHDUQ�DERXW�WKH�HíHFWV�WKHLU�DFWLRQV�FDQ�KDYH�RQ�WKH�
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UHSUHVHQWDWLRQV��6XFK�ULFKQHVV�FDQ�RSHQ�XS�LQ¼QLWH�SRVVLELOLWLHV�RI�KRZ�WR�XVH�DQ�REMHFW��

EHFDXVH�WKH�PRUH�ZH�NQRZ�DERXW�LW��WKH�PRUH�ZD\V�ZH�FDQ�LPDJLQH�WR�XVH�LW��,Q�RWKHU�

ZRUGV��PXOWLPRGDO�H[SHULHQFHV�FDQ�EH�D�SRZHUIXO�WRRO�IRU�IRVWHULQJ�FUHDWLYLW\�DQG�WR�DLG�

SUREOHP�VROYLQJ��
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QRW�FRQVFLRXVO\�DYDLODEOH��,Q�PDQ\�VLWXDWLRQV��ERWK�JHVWXULQJ�DQG�PRWRU�DFWLRQV�ZH�DUH�

LQVWUXFWHG�WR�SHUIRUP�FDQ�WHOO�XV�VRPHWKLQJ�ZH�DUH�QRW�DZDUH�RI��ZKLFK�FDQ�EH�WKH�FUXFLDO�

ELW�RI�LQIRUPDWLRQ�WR�JDLQ�LQVLJKW�LQWR�D�JLYHQ�SUREOHP��
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HíHFWLYHO\�XVH�D�QRYHO�WRRO�WKH\�FDQ�XVH�WKHLU�PXOWLPRGDO�H[SHULHQFHV�ZLWK�WKH�WRRO�DQG�

WKH\�FDQ�LPLWDWH�WKH�WRRO�UHODWHG�DFWLRQV�RI�RWKHUV��7KH�ODWWHU�LV�EDVHG�RQ�D�VSHFLDOLVHG�

V\VWHP�LQ�WKH�EUDLQ��ZKLFK�SURYLGHV�XV�ZLWK�D�SRZHUIXO�PHFKDQLVP�WR�FRS\�RWKHU³V�PRYHPHQWV�
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GLJLWDO�PHGLD�LQWR�RXU�GDLO\�OLYHV�FDQ�DíHFW�WKRVH�H[SHULHQFHV��0RUHRYHU��OHDUQLQJ�DQG�

FUHDWLYLW\�DOVR�EHQH¼W�IURP�VRFLDO�LQWHUDFWLRQV�DQG�FRPPXQLFDWLRQ��ERWK�RI�ZKLFK�DOVR�
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Introduction

0DQ\�WR\V�DQG�LQGHHG�RQOLQH�H[SHULHQFHV�VXSSRUW�FUHDWLYLW\�E\�HQFRXUDJLQJ�SOD\IXOQHVV�

DQG�LPDJLQDWLRQ�®�FOD\�IRU�PROGLQJ�VFXOSWXUHV��FUD\RQV�IRU�GUDZLQJ�SLFWXUHV��+RZHYHU��
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H[SHULHQFHV��ZKHWKHU�GLJLWDO�DQG�RU�SK\VLFDO��FDQ�SURYLGH�ERWK�WKH�VWUXFWXUH�DQG�WKH�
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The ten creative features of the LEGO® System, translated into the digital realm

,Q�WKH�UHSRUW�'H¼QLQJ�6\VWHPDWLF�&UHDWLYLW\��ZH�QRWHG�WKDW�WKH�/(*2�6\VWHP�HPEUDFHV�

ERWK�WKH�VFLHQWL¼F�DQG�DUWLVWLF�NLQGV�RI�FUHDWLYLW\��HQDEOLQJ�LQGLYLGXDOV�WR�HQJDJH�ERWK�RI�

WKHVH�PRGHV�RI�SOD\�DQG�OHDUQLQJ�LQ�DQ�²HQULFKHG�GLDORJXH³��,Q�SDUWLFXODU�ZH�OLVWHG�WHQ�IHDWXUHV�

RI�/(*2�ZKLFK�HQDEOH�WKLV�GLDORJXH�WR�JURZ��+HUH�WKH\�DUH�OLVWHG�ZLWK�QRWHV�RQ�KRZ�WKHVH�

IHDWXUHV�UHODWH�WR�WKH�GLJLWDO�UHDOP�
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XQH[SHFWHG�ZD\V�

0XFK�DV�/(*2�EULFNV�HQDEOH�DGKHUH�WR�D�FRPPRQ�SODWIRUP��\HW�HQDEOH�HQGOHVV�

FRPELQDWLRQV�ZKHUH�WKH�VDPH�SDUWV�FDQ�EH�XVHG�LQ�PDQ\�GLíHUHQW�ZD\V�®�WKH�

FKDOOHQJH�IRU�WKH�GLJLWDO�UHDOP�LV�WR�QRW�RQO\�GHVLJQ�IRU�LQWHUFRQQHFWLRQ��EXW�DOVR�

IRU�/LQNDJH��HQDEOLQJ�PXOWLSOH�FUHDWLYH�H[SHULHQFHV�WR�FRQQHFW�RYHU�WLPH�DQG�

EH�PRGL¼HG��DV�SK\VLFDO�EULFNV�FDQ�EH�DVVHPEOHG��EH�SOD\HG�ZLWK��PRGL¼HG�

DQG�UH�DVVHPEOHG�HQGOHVVO\��$�GLJLWDO�V\VWHP�VKRXOG�EH�HTXDOO\�WUDQVSDUHQW�LQ�

WKDW�LW�VKRXOG�EH�HDV\�WR�XQGHUVWDQG�KRZ�WKLQJV�ZRUN��DQG�ZKDW�WKH�FRQVHTXHQFHV�

DUH�IRU�DVVHPEO\�DQG�GLVDVVHPEO\��EXW�DOVR�PDNH�WKH�PRVW�RI�WKH�DíRUGDQFHV�LQ�

WKH�GLJLWDO�UHDOP�E\�PDNLQJ�LW�HDV\�WR�UHFRUG�FUHDWLRQV��FUHDWH�DVVHPEO\�LQVWUXFWLRQV�
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*UDQXODULW\�IRU�XVHUV�WR�HQJDJH�DW�WKHLU�OHYHO�RI�VSHFL¼FLW\�DQG�FRPSOH[LW\��PDNLQJ�

LW�HDV\�WR�JHW�VWDUWHG��7KH�/(*2�6\VWHP�LQ�3OD\�KDV�EXLOGLQJ�V\VWHPV�RI�YDU\LQJ�

FRPSOH[LW\�DQG�DJH�UHODWHG�JUDQXODULW\��'83/2��IRU�WRGGOHUV��/(*2�EULFNV�IRU�

FKLOGUHQ���\HDUV�DQG�DERYH��DQG�7(&+1,&��IRU�DJHV���DQG�DERYH��DV�ZHOO�DV�D�
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�WKH�OHYHO�RI�FRPSOH[LW\�RI�D�/(*2�PRGHO�SXUHO\�IURP�WKH�VL]H�RI�WKH�ER[��,Q�WKH�

GLJLWDO�UHDOP�WKLV�LV�KDUGHU�WR�DFKLHYH��\HW�HVVHQWLDO��DV�DQ�Rí�SXWWLQJ�EHJLQQLQJ�

FDQ�PHDQ�WKDW�D�²)ORZ³�H[SHULHQFH�FDQ�QHYHU�EH�DFKLHYHG��$Q\�GLJLWDO�/(*2

�SURGXFWV�VKRXOG�EH�DV�HDV\�WR�SLFN�XS�DV�WKH�EULFNV�WKHPVHOYHV�®�FRPSOH[LW\�
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$�GLJLWDO�/(*2�6\VWHP�KDV�WR�EH�HDV\�WR�SLFN�XS�EXW�PXVW�DOVR�DOORZ�DQG�HQDEOH�

FRPSOH[LW\��'HVLJQLQJ�WKH�V\VWHP�IRU�(YROYDELOLW\�PHDQV�WKDW�WKH�H[SHULHQFH�VKRXOG�

EH�DEOH�WR�HYROYH�DV�XVHUV�EHFRPH�PRUH�VRSKLVWLFDWHG�LQ�WKHLU�FUHDWLRQV��DFWLYDWLQJ�
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UHDOP��XVHUV�DWWHPSW�ELJJHU�PRGHOV��PRUH�QXDQFHG�WKHPHV�DQG�VXEMHFWV��PRUH�

FRPSOH[�IXQFWLRQDOLW\�RU�JUHDWHU�GHWDLO�LQ�WKHLU�MRXUQH\�WRZDUGV�PDVWHULQJ�WKH�/(*2�

EXLOG�V\VWHP��,Q�WKH�GLJLWDO�UHDOP�PHDQLQJIXO�GLPHQVLRQV�QHHG�WR�H[LVW�IRU�VLPLODU�

SURJUHVV�WRZDUGV�PDVWHU\��7KH�EDODQFH�RI�ERWK�D�ORZ�WKUHVKROG�FRXSOHG�ZLWK�D�

5+,5&6'+:+*,&/>&@)>7+9'&.6>@'&E>)&@)>,)'..+>*&(*9&;(./')8&+.&'..'*/+(:G

���7KH�DELOLW\�WR�FUHDWH�VRPHWKLQJ�ZKHUH�SUHYLRXVO\�WKHUH�ZDV�QRWKLQJ�®�FRXSOHG�ZLWK�

%&*!4-()!6=!.**#!=6+!@+*@-+-%$6.!-.#!@4-..$.?B!

DV�WKH\�VD\�LQ�/(*2�6HULRXV�3OD\��²,I�\RX�VWDUW�EXLOGLQJ��LW�ZLOO�FRPH³��,Q�WKH�SK\VLFDO�ZRUOG��

ZH�SOD\IXOO\�SLFN�XS�SLHFHV�ZKLFK�²KDSSHQ�WR�FRPH�WR�KDQG³�DQG�SXW�WKHP�WRJHWKHU�WR�

VHH�LI�LW�VHHPV�WR�ZRUN��RU�LI�VRPHWKLQJ�LQWHUHVWLQJ�EHJLQV�WR�DSSHDU��&KRRVLQJ�IURP�DQ�

RQ�VFUHHQ�PHQX�RI�SDUWV�FRXOG�EH�PRUH�GHOLEHUDWLYH��OHVV�SOD\IXO��WKHUHIRUH�WKH�GHVLJQ�

RI�D�GLJLWDO�V\VWHP�VKRXOG�HQFRXUDJH�²UDQGRP³�FRPELQDWLRQV�DQG�VHUHQGLSLW\��UDWKHU�

WKDQ�IRUFLQJ�RYHUO\�SODQQHG�FKRLFHV��$�ORZ�HQWU\�OHYHO��DORQJ�ZLWK�FRQVLVWHQW�²VWXGV³�DQG

²WXEHV³�®�WKH�ZD\V�LQ�ZKLFK�GLíHUHQW�FRPSRQHQWV�¼W�WRJHWKHU�DUH�D�SUHUHTXLVLWH�IRU�WKLV�

7KH�/(*2�6\VWHP�HQFRPSDVVHV�RYHU������HOHPHQWV��\HW�XVHUV�DUH�QRW�UHTXLUHG�WR�

LQWHUQDOLVH�HDFK�DQG�HYHU\�HOHPHQW�LQ�RUGHU�WR�EHJLQ�FUHDWLQJ��7KH�FRQVLVWHQW�DQG�

REYLRXV�ZD\�RI�FRQQHFWLQJ�EULFNV�HQDEOH�DQ�LQWXLWLYH�H[SHULHQFH�RI�DVVHPEOLQJ�ERWK�

IDPLOLDU�DQG�SUHYLRXVO\�XQVHHQ�EULFNV��6LPLODUO\��LQ�WKH�GLJLWDO�UHDOP��\RX�PXVW�EH�DEOH

WR�²WKURZ�WKLQJV�WRJHWKHU³�UDWKHU�WKDQ�KDYLQJ�WR�SODQ�WKH�SURMHFW�¼UVW��HQFRXUDJLQJ�

'F@')+;'*/(/+>*&>*&.(E'&,)>0*9.&(*9&+*7'*/+*,&*'?&0.'.&E>)&E(;+:+()&6>;@>*'*/.G&

7KH�NH\�IRU�WKH�GLJLWDO�UHDOP�PD\�LQ�IDFW�EH�WKH�VHSDUDWLRQ�EHWZHHQ�WKH�EULFN��DV�

D�YROXPH��DQG�LWV�FRQQHFWRUV��LQ�WKDW�WKH�FRQWHQW�FDQ�EH�DQ\WKLQJ��DV�ORQJ�DV�WKH�

PHDQV�IRU�²FRQQHFWLQJ³�WKH�FRQWHQW�LV�FRQVLVWHQW��

���$Q�RSHQ�V\VWHP�ZLWK�LQ»QLWH�SRVVLELOLWLHV��,W�FDQ�JURZ�LQ�DOO�GLUHFWLRQV�DQG�WKH�SDUWV�

FDQ�EH�FRPELQHG�LQ�OLPLWOHVV�ZD\V�

'HVLJQLQJ�IRU�([WHQVLELOLW\��PDNLQJ�QRYHO�FRPELQDWLRQV��PDVKXSV��DQG�VKDULQJ�RI�FRQWHQW�

DQG�FUHDWLRQV�SRVVLEOH��LV�D�FULWLFDO�HQDEOHU�RI�WKLV��$V�GLVFXVVHG�SUHYLRXVO\��WKH�DFFHOHUDWRU�

RI�LQ¼QLWH�SRVVLELOLWLHV�LQ�WKH�GLJLWDO�UHDOP�LV�WKH�VRFLDO�GLPHQVLRQ�RI�RQOLQH�FRPPXQLWLHV��

WKXV�DQ�RSHQ�V\VWHP�ZLWK�LQ¼QLWH�SRVVLELOLWLHV�LQ�WKH�GLJLWDO�UHDOP�LV�FORVHO\�WLHG�WR�WKH�

DELOLW\�RI�WKH�SODWIRUP�WR�FDWHU�IRU�FRPPXQLW\�FRQWULEXWLRQV�DQG�SDUWLFLSDWLRQ�

&

&
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GR!'!9*4$*=!$.!%&*!@6%*.%$-4!6=!(&$4#+*.!-.#!-#34%7!-.#!%&*$+!.-%3+-4!$,-?$.-%$6.!U!%&-%!-.MI

RQH�FDQ�PDNH�DQG�H[SUHVV�ZKDWHYHU�WKH\�ZDQW�WR��WKURXJK�WKH�V\VWHP�

,Q�DGGLWLRQ�WR�WKH�²ORZ�WKUHVKROG�DQG�KLJK�FHLOLQJ³�DQRWKHU�HTXDOO\�LPSRUWDQW�

GLPHQVLRQ�LV�WKH�²ZLGH�ZDOOV³���VXSSRUWLQJ�D�ZLGH�UDQJH�DQG�GLYHUVLW\�RI�FUHDWLYH�

'F@:>)(/+>*&+*&(&?+9'&7()+'/8&>E&./8:'.G&P5'&*(/0)(:&+;(,+*(/+>*&+.&7')8&@>?')E0:&

DQG�LW�LV�SDUDPRXQW�WKDW�D�GLJLWDO�/(*2��6\VWHP�VKRXOG�UHFRJQLVH�WKLV�

���$�EHOLHI�LQ�WKH�YDOXH�RI�FUHDWLYH�SOD\��DQG�D�UHVSHFW�IRU�SOD\�DV�D�SRZHUIXO�YHKLFOH�IRU�

4*-+.$.?!-.#!*O@46+-%$6.R

!"#$&@:(8&+.&@:(8E0:&:'()*+*,A&+/&+.&/)(*.E>);(/+7'&+*&/5(/&+/&5':@.&65+:9)'*&>E&(::&(,'.&

WR�GHYHORS�QHZ�LGHDV�DQG�VHH�WKH�ZRUOG�LQ�QHZ�ZD\V��7KXV�D�/(*2�6\VWHP�LQ�WKH�

GLJLWDO�UHDOP�VKRXOG�HQDEOH�SOD\IXOQHVV�DQG�LPDJLQDWLRQ�WR�FRH[LVW�ZLWK�ORJLF�DQG�

UHDVRQLQJ��FUHDWLQJ�FRQWH[WV�IRU�WKHVH�WR�FRPELQH�LQ�SXUVXLW�RI�OHDUQLQJ�DQG�

'F@:>)(/+>*A&(:>*,.+9'&6)'(/+7'&'F@)'..+>*&(*9&@:(8G

���$�VXSSRUWLYH�HQYLURQPHQW�LQ�ZKLFK�GLîHUHQW�LGHDV�FDQ�EH�WULHG�RXW�DQG�H[SHULPHQWHG�

ZLWK��ZLWK�QR�QHJDWLYH�FRQVHTXHQFHV��2Q�WKH�FRQWUDU\��LW�LV�FRPPRQ�WKDW�RQH�JRRG�LGHD�

4*-#7!%6!-.6%&*+R

7KH�V\VWHP�PXVW�EH�VXSSRUWLYH�DQG�SOD\IXO��LW�VKRXOG�EH�HDV\�WR�WU\�QHZ�WKLQJV�

DQG�WKHUH�VKRXOG�EH�QR�ZD\�WR�PDNH�D�PLVWDNH��7KLV�HQFRXUDJHV�SOD\��H[SORUDWLRQ��

WLQNHULQJ�DQG�H[SHULPHQWDWLRQ��(TXDOO\��XVHUV�VKRXOG�EH�HQFRXUDJHG�WR�WDNH

/5'+)&/+;'G

���7KH�/(*2�6\VWHP�JURZV�ZLWK�WKH�SHUVRQ��IURP�WKH�\RXQJHVW�FKLOG�WR�WKH�DGXOW�XVHU

$�GLJLWDO�/(*2�6\VWHP�VKRXOG�DSSHDO�WR�TXLWH�\RXQJ�FKLOGUHQ�DQG�KDYH�WKH�

FDSDFLW\�WR�JURZ�ZLWK�WKH�XVHU�DQG�EH�DSSHDOLQJ�WR�DGXOWV��$OWHUQDWLYHO\��WKHUH�FRXOG�

EH�GLíHUHQW�²LQWHUFRQQHFWHG³�GLJLWDO�RíHULQJV��DV�ZLWK�'83/2���/(*2�EULFNV�DQG�

7(&+1,&��DQG�WKH�PRYH�IURP�RQH�WR�WKH�RWKHU�VKRXOG�EH�VHDPOHVV�DQG�LQWXLWLYH�

�����7KH�/(*2��6\VWHP�DOVR�JURZV�EH\RQG�WKH�SHUVRQ��DW�DOO�OHYHOV�RI�HQJDJHPHQW������

ZLWK�/(*2�SURGXFWV��IURP�'83/2��WR�WKH�ZRUOG�RI�WKH�$GXOW�)DQ�2I�/(*2��$)2/�������

V"2[!9+$()7!-+*!-!76($-4!%664/!=67%*+$.?!(6..*(%$6.!-.#!(644-96+-%$6.R

$�GLJLWDO�/(*2�6\VWHP�VKRXOG�HQDEOH�FRQQHFWLRQV��LQWHUDFWLRQ��FROODERUDWLRQ��WKH�

,+7+*,&>E&9+,+/(:&,+E/.A&(*9&6>**'6/+*,&@').>*(:&(6/+7+/8&+*/>&(&?+9')&?>):9&>E&6)'(/+7+/8G

&

&
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Lessons for Design

7KH�¼YH�OHVVRQV�IURP�HPERGLHG�FRJQLWLRQ�RXWOLQHG�LQ�FKDSWHU�¼YH�SLQSRLQW�TXDOLWLHV�RI�

WKH�SK\VLFDO�/(*2�6\VWHP�LQ�3OD\�WKDW�DUH�HVVHQWLDO�IRU�6\VWHPDWLF�&UHDWLYLW\��7KHVH�

TXDOLWLHV�DUH�ZRUWK�UHFDSSLQJ�DQG�H[SORULQJ�LQ�WHUPV�RI�WKHLU�SRWHQWLDO�WR�HQULFK�K\EULG�

RU�GLJLWDOO\�DXJPHQWHG�SOD\��FRPELQLQJ�WKH�YLUWXDO�DQG�SK\VLFDO�UHDOPV�LQ�DQ�H[SDQGHG�

@:(8&'F@')+'*6'G

L3@@6+%$.?!7@6.%-.*$%M

7KH�H[DPSOHV�LQ�FKDSWHU�¼YH�VSHDN�WR�WKH�QHHG�RI�D�V\VWHP�ZLWK�DQ�LQKHUHQW�ORJLF��D�VHW�

RI�FRQVWUDLQWV�WKDW�FDQ�EH�JUDVSHG��\HW�DEOH�WR�VXSSRUW�HQGOHVV�SRVVLELOLWLHV��0XFK�OLNH�

WKH�LQKHUHQW�ORJLF�RI�/(*2�EULFNV��WKH�YLUWXDOO\�OLPLWOHVV�ZD\V�RI�FRPELQLQJ�WKH�EULFNV

@>+*/&/>&/5'+)&6(@(6+/8&/>&.0@@>)/&.@>*/(*'>0.&'F@:>)(/+>*&>E&.5(@'.A&+9'(.A&E0*6/+>*(:+/8&

DQG�WKLQJV��6LPLODUO\�ZKHQ�WKLQNLQJ�DERXW�GLJLWDOO\�DXJPHQWHG�SOD\��OHDUQLQJ�RU�FUHDWLYLW\��

WKH�XQGHUO\LQJ�²ORJLF³�QHHGV�WR�EH�REYLRXV�HQRXJK�WR�HQDEOH�WKH�²ORZ�WKUHVKROG³�RU�

WKH�ULJKW�¼UVW�VWHS��ZKLOH�VLPLODUO\�PDNLQJ�LW�SRVVLEOH�WR�H[SORUH�PDQ\�WKHPHV��LGHDV�

RU�FRPELQDWLRQV�ZLWK�WKH�VDPH�PDWHULDOV�RU�WRROV��ZLGH�ZDOOV��

L3@@6+%$.?!,34%$,6#-4$%M

7KH�/(*2�EULFNV�WKHPVHOYHV�HPERG\�WKHLU�IXQFWLRQDOLW\�WKURXJK�GLVWLQFW�VKDSHV��FRQQHFWRUV��

FRORXU�DQG�ZHLJKW��FROOHFWLYHO\�HQJDJLQJ�PXOWLSOH�VHQVHV�ZKHQ�SDUWDNLQJ�LQ�D�EXLOGLQJ�

(6/+7+/8G&P5+.&@)'.'*/.&(&./)>*,&(),0;'*/&E>)&'F@:>)+*,&6)'(/+7'&;(/')+(:.&/5(/&(95')'&/>&

D�V\VWHP�DQG�KDYH�ERWK�D�SK\VLFDO�DQG�GLJLWDO�PDQLIHVWDWLRQ��HQULFKHG�E\�ERWK��(TXDOO\��

EULFNV�DQG�EXLOGLQJ�WRROV�LQ�WKH�YLUWXDO�UHDOP�PD\�EHQH¼W�IURP�FORVHO\�PLPLFNLQJ�SK\VLFDO�

DWWULEXWHV�RI�EULFNV�RU�H[SORULQJ�QRYHO�KDSWLF�LQWHUIDFHV�WKDW�HQDEOH�ULFKHU�LQWHUDFWLRQ�DQG�

FRQWURO�WKDQ�WUDGLWLRQDO�PRXVH�DQG�NH\ERDUG�FRQWURO��DV�ZHOO�DV�ZD\V�RI�HQJDJLQJ�RXU�

>/5')&.'*.'.G

6XSSRUWLQJ�UHGXFWLRQ�RI�ZRUNORDG

7KH�SK\VLFDO�EXLOGLQJ�H[SHULHQFH�RI�SLFNLQJ�RXW�HOHPHQWV�DQG�SODFLQJ�WKHP�VRPHZKHUH�

YLVLEOH��HYHQ�EHIRUH�RQH�QHHGV�WKH�SDUWLFXODU�HOHPHQW�LV�D�FRQFUHWH�H[DPSOH�RI�KRZ�ZH�

PDNH�XVH�RI�WKH�HQYLURQPHQW�LQ�VWUDWHJLF�ZD\V�ZKHQ�EXLOGLQJ�ZLWK�/(*2�EULFNV��7KLV�

TXDOLW\�PD\�EH�D�XVHIXO�WR�H[SORUH�LQ�WKH�GLJLWDO�UHDOP�WRR��HQDEOLQJ�RUJDQLVLQJ��VWRULQJ�

(*9&.>)/+*,&>E&6>;@>*'*/.A&/>>:.&>)&+*9''9&+9'(.&+*&?(8.&E(;+:+()&/>&/5'&@58.+6(:&)'(:;G&

&
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 !!!

(TXDOO\��VXSSRUWLQJ�WKH�FUHDWLRQ�RI�PRGHOV�WKDW�UHSUHVHQW�DEVWUDFW��QRQ�VSDWLDO�GRPDLQV�

>E&/5>0,5/&Q&E>)&+*./(*6'&/5'&>),(*+.(/+>*(:&./)06/0)'&>E&(&6>;@(*8A&+.&+;@>)/(*/&/>&

.'60)'&/5'.'&+*&/5'&9+,+/(:&)'(:;&+*&>)9')&/>&.(E',0()9&/5'&E0::&6)'(/+7'&@)>;+.'&>E

�WKH�/(*2��6\VWHP�

L3@@6+%$.?!,6%6+!-(%$6.7

+DSWLFV��JUDEELQJ��DQG�JHVWXULQJ��ZDYLQJ��VLJQDOLQJ��®�DQG�PRUH�JHQHUDOO\�KDQGV�RQ��

SK\VLFDO�LPPHUVLRQ�DQG�ERG\�ODQJXDJH�®�DUH�LPSRUWDQW�LQ�UHGXFLQJ�RXU�PHQWDO�ZRUNORDG�

?5'*&'F@)'..+*,&>0).':7'.A&(*9&'W0(::8&(@@'().&/>&@:(8&(&)>:'&+*&:'()*+*,G&#'./0)'.&

@)>7'&0.'E0:&E>)&;>)'&+*/0+/+7'&6>*/)>:&>E&9+,+/(:&)'(:;.A&(0,;'*/'9&E0*6/+>*(:+/8&>)&+*9''9&

IRU�SURJUDPPLQJ�FRPSOH[�PRYHPHQW�DQG�EHKDYLRXU�DQG�D�ZD\�IRU�\RXQJHU�FKLOGUHQ�WR�

0*9')./(*9&(*9&'F@)'..&/5'+)&+9'(.&>)&:'()*+*,&;>)'&)'(9+:8G&-*&(&9+,+/(:&6>*/'F/A&+/&?>0:9&

EH�ZRUWK�ZKLOH�H[SORULQJ�WKH�SRWHQWLDO�RI�LQWHUDFWLYH�PRWLRQ�FDSWXUH�V\VWHPV�WKDW�DOORZ�IRU�

ERG\�PRYHPHQWV�WR�EH�PDSSHG�RQWR�D�YLUWXDO�EHLQJ��WKXV�UHYHDOLQJ�WKH�IXOO�VSHFWUXP�RI�D�

FKLOG³V�PRYHPHQWV�WR�DOO�WKH�SDUWLFLSDQWV�LQ�WKH�YLUWXDO�ZRUOG�

L3@@6+%$.?!37$.?!-!%664

P>>:.&()'&0.'E0:&E>)&'F@(*9+*,&>0)&)'(65A&;'9+(/+*,&>0)&(6/+>*A&;(=+*,&6')/(+*&(6/+>*.&

VLPSOHU��DFKLHYLQJ�FRPSOH[�JRDOV��RU�HYHQ�¼QGLQJ�QRYHO�VROXWLRQV�WR�VHHPLQJO\�LQWUDFWDEOH�

SUREOHPV��7RROV�UHTXLUH�QRW�RQO\�OHDUQLQJ�WR�FRQWURO�WKHP��EXW�DOVR�OHDUQLQJ�ZKDW�WKH�WRRO�

LV�XVHIXO�IRU��7KXV�VXSSRUWLQJ�WRRO�XVH�LQYROYHV�ERWK�HQFRXUDJLQJ�H[SHULPHQWDWLRQ�ZLWK

/5'&/>>:&>*&.(E'&,)>0*9.A&(.&?'::&(.&;(=+*,&/5'&/>>:&+/.':E&.':EQ'F@:(*(/>)8G&-*&(&!"#$%&

FRQWH[W�DQ�HVVHQWLDO�SDUW�RI�WKLV�LV�FUHDWLQJ�FRQVLVWHQF\�EHWZHHQ�VLPLODU�WRROV�LQ�WKH�

9+,+/(:&)'(:;A&;(=+*,&+/&'(.8&/>&:'()*&E)>;&>/5').&0.+*,&/5'&/>>:A&/>&+;+/(/'&/5'+)&/>>:&0.+*,&

DFWLRQV�DQG��ZKHUHYHU�SRVVLEOH��WR�FUHDWH�OLQNV�WR�ZKDW�FKLOGUHQ�PD\�DOUHDG\�EH�IDPLOLDU�

?+/5&/>&;(='&+/&'(.+')&/>&,0'..&?5(/&(&/>>:&+.&(*9&5>?&+/&?>)=.G&

:KLOH�OHDUQLQJ�DERXW�WRROV�FDQ�EH�GLîFXOW��PDQXIDFWXULQJ�D�QHZ�RQH�WR�VROYH�WKH�SUREOHP�

LV�HYHQ�PRUH�FKDOOHQJLQJ��7KH�/(*2�6\VWHP�PDNHV�LW�UHODWLYHO\�HDV\�WR�DVVHPEOH�EULFNV�LQ�

D�V\VWHPDWLF�ZD\�DV�ZH�DUH�IDPLOLDU�ZLWK�KRZ�WKH�SDUWV�¼W�DQG�DFW�WRJHWKHU��\HW�GHVLJQLQJ�DQ\�

NLQG�RI�WRRO�IURP�VFUDWFK�FDQ�RQO\�EH�VXFFHVVIXO�LI�ZH�KDYH�YHU\�GHWDLOHG�NQRZOHGJH�DERXW�

WKH�PDWHULDOV�DQG�REMHFWV�WKH�WRRO�ZLOO�EH�PDGH�RI��7KH�PRUH�ZH�FDQ�HQDEOH�PXOWLPRGDOLW\��

VXSSRUWLQJ�JHVWXUHV�DQG�LQGHHG�FUHDWLQJ�D�FORVH�OLQN�WR�WKH�EHKDYLRXU�RI�SK\VLFDO�/(*2�

EULFNV��WKH�JUHDWHU�WKH�RSSRUWXQLW\�IRU�FKLOGUHQ�WR�QRW�RQO\�EH�FUHDWLYH�LQ�WKHLU�XVH�RI�WRROV��

EXW�HTXDOO\��HQDEOH�WKH�FUHDWLRQ�RI�QHZ��VXUSULVLQJ�DQG�YDOXDEOH�WRROV�

Lessons for designers

0*7$?.$.?!=6+!7M7%*,7!-.#!@4-%=6+,7

6\VWHPV�DQG�SODWIRUPV�HVWDEOLVK�WKH�IUDPHZRUN�LQ�ZKLFK�FUHDWLYH�DFWLYLW\�FDQ�WDNH�SODFH��

,W�LV�QRW�EHFDXVH�GLJLWDO�FUHDWLYLW\�LV�DVVRFLDWHG�ZLWK�WHFKQRORJ\��DQG�WHUPV�OLNH�²FRPSXWHU

&
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 !!!

V\VWHPV³�DQG�²RQOLQH�SODWIRUPV�³�WKDW�ZH�DUH�GLVFXVVLQJ�V\VWHPV�DQG�SODWIRUPV�KHUH��2Q�WKH�

FRQWUDU\��DOO�IRUPV�RI�FUHDWLYLW\�DUH�XQGHUSLQQHG�E\�VRPH�NLQG�RI�V\VWHP�RU�SODWIRUP��)RU�

H[DPSOH��RLO�SDLQWLQJ�LV�VHHQ�DV�D�IRUP�RI�IUHH�H[SUHVVLRQ�®�ZKLFK�LW�LV�®�EXW�LW�LV�DQ�DFWLYLW\�

W\SLFDOO\�ORFDWHG�RQ�D�FDQYDV��RI�D�SDUWLFXODU�VL]H�DQG�VKDSH�FKRVHQ�E\�WKH�DUWLVW��DQG�WKH�RLO�

SDLQWV�KDYH�SDUWLFXODU�TXDOLWLHV�ZKLFK�KDYH�D�GLUHFW�LQ½XHQFH�RQ�ERWK�WKH�SURGXFWLRQ�SURFHVV�

DQG�WKH�RXWFRPH��7R�D�VLJQL¼FDQW�H[WHQW��HYHU\�RLO�SDLQWLQJ�LV�DQ�H[SORUDWLRQ�RI�ZKDW�FDQ�EH�

DFKLHYHG�ZLWKLQ�WKH�OLPLWV�RI�SDUWLFXODU�PDWHULDOV�DQG�WRROV��6LPLODUO\��PRVW�PXVLF�LV�FRPSRVHG�

ZLWKLQ�WKH�IUDPHZRUN�RI�DQ�HVWDEOLVKHG�PXVLFDO�FXOWXUH��XVLQJ�SDUWLFXODU�LQVWUXPHQWV��VRXQGV�

DQG�QRWDWLRQ�ZKLFK�SURYLGH�WKH�V\VWHP�DQG�WKH�DíRUGDQFHV�ZKLFK�ERWK�HQDEOH�DQG�VKDSH�WKH�

'*9&)'.0:/G

&

J()/+60:()&=+*9.&>E&.8./';.&(*9&@:(/E>);.&()'&/5')'E>)'&;>)'&>)&:'..&:+=':8&/>&.0@@>)/&

RSSRUWXQLWLHV�IRU�SOD\��OHDUQLQJ�DQG�FUHDWLYLW\��7KH�EHWWHU�RQHV�ZLOO�IRVWHU�WKH�UHOHYDQW�

PLQGVHWV�EHKLQG�WKH�SURFHVV�®�FXULRVLW\��PHQWDO�UHDGLQHVV��FRQ¼GHQFH��SRVLWLYH�IUDPLQJ�

DQG�FRPPLWPHQW�®�VR�WKDW�LW�LV�SRVVLEOH�IRU�LQGLYLGXDOV�WR�EHFRPH�VHOI�GLUHFWHG�LQ�WKHLU�

OHDUQLQJ�DQG�FUHDWLYLW\��DQG�PRUH�OLNHO\�WR�DFKLHYH�WKH�²)ORZ³�VWDWH�RI�LQWHQVH��UHZDUGLQJ�

HQJDJHPHQW������)RU�WKLV�WR�KDSSHQ��WKHUH�VKRXOG�EH�D�EDODQFH�EHWZHHQ�FKDOOHQJH�DQG�

DELOLW\��DV�ZHOO�DV�EHWZHHQ�VWDELOLW\�DQG�FKDQJH�LQ�RUGHU�WR�FUHDWH�RSWLPDO�FRQGLWLRQV�IRU�

.':EQ9+)'6/'9&:'()*+*,&(*9&6)'(/+7+/8G&P5+.&+.&(.&/)0'&+*&/5'&9+,+/(:&)'(:;A&>E&6>0).'A&
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'HVLJQLQJ�IRU�HPRWLRQDO�ZHOO�EHLQJ

7KH�GULYHUV�EHKLQG�SOD\�LQ�WKH�GLJLWDO�UHDOP��IULHQGVKLS�DQG�LQWHUHVW�GULYHQ�JHQUHV�RI�

HQJDJHPHQW�VXJJHVW�WKDW�DOWKRXJK�WKH�UHDVRQ�WR�HQJDJH�LQ�WKH�GLJLWDO�UHDOP�PD\�EH�
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DFFRPSOLVKLQJ�VRPHWKLQJ�FRQFUHWH��IHHOLQJ�FDSDEOH��DQG�EHLQJ�UHFRJQLVHG�IRU�WKHLU�
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&OD\�6KLUN\�����������SURSRVHV�WKUHH�EDVLF�HPRWLRQDO�PRWLYDWLRQV�WR�FRQWULEXWH�WR�D�

SDUWLFLSDWRU\�V\VWHP�

�� D�FKDQFH�WR�H[HUFLVH�VRPH�XQXVHG�PHQWDO�FDSDFLWLHV�®�WKH�HPRWLRQ�RI�IHHOLQJ�VPDUW�

�� ²YDQLW\³���WKH�SOHDXUH�RI�FKDQJLQJ�VRPHWKLQJ�LQ�WKH�ZRUOG��MXVW�WR�RQH³V�LPSULQW�RQ�LW�

�� ²GHVLUH�WR�GR�D�JRRG�WKLQJ³�®�WKH�PRVW�VXUSULVLQJ��DQG�WKH�PRVW�REYLRXV��

����� $FNHUPDQQ��(GLWK��*DXQWOHWW��'DYLG��	�:HFNVWURP��&HFLOLD���������'H»QLQJ�V\VWHPDWLF�FUHDWLYLW\��H[SODLQLQJ�WKH�QDWXUH�RI�FUHDWLYLW\��
� DQG�KRZ�WKH�/(*2�6\VWHP�RI�3OD\�UHODWHV�WR�LW��%LOOXQG��/(*2��/HDUQLQJ�,QVWLWXWH�
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7KHUHIRUH�ZH�FDQ�VHH�WKDW�HQDEOLQJ�WKH�IRUPDWLRQ�RI�YLEUDQW�FRPPXQLWLHV��DURXQG�IULHQGVKLS�

RU�LQWHUHVW��RU�ERWK���VXSSRUWLQJ�WKH�HPRWLRQV�RI�SULGH��FXULRVLW\��ORYH�DQG�IHHOLQJ�VPDUW�DV�

ZHOO�DV�WKH�DERYH�HPRWLRQDO�PRWLYDWLRQV�®�DUH�NH\�WR�HQVXULQJ�WKDW�WKH�VRFLDO�GLPHQVLRQ�
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,I�WKH�SODWIRUP�KDG�GLíHUHQW�TXDOLWLHV�DQG�UHVWULFWLRQV��LW�ZRXOG�KDYH�FRQVHTXHQFHV�IRU�WKH�

ZKROH�VLWH��QRW�MXVW�LQ�WHUPV�RI�QXPEHUV�RI�YLGHRV�RU�YLHZV��EXW�LQ�WKH�YHU\�FKDUDFWHU�RI�

WKH�PDWHULDO�DQG�WKH�FRPPXQLW\��,I�YLGHRV�KDG�WR�EH�EHWZHHQ����DQG����PLQXWHV�LQ�OHQJWK��RU�

LI�WKH\�KDG�WR�EH�DQLPDWHG��RU�LI�WKH�VLWH�ZDV�LQDFFHVVLEOH�WR�XVHUV�RI�FHUWDLQ�HTXLSPHQW��RU�LI�

²0RVW�GLVFXVVHG³�ZDV�QRW�RQH�RI�WKH�RUJDQLVLQJ�YDULDEOHV��DQ\�RI�WKHVH�WKLQJV�ZRXOG�DíHFW�

WKH�QDWXUH�RI�WKH�²LQYLWDWLRQ³�WR�XVHUV�WR�SDUWLFLSDWH�

+RZHYHU��VLWHV�VXFK�DV�<RX7XEH�DUH�QRW�KLJKO\�XVDEOH�IRU�\RXQJHU�FKLOGUHQ��VXFK�DV�

WKRVH�DJHG�EHWZHHQ���DQG���\HDUV���,Q�FKDSWHU�WKUHH�ZH�QRWHG�WKH�FRQFHUQ�WKDW�WKLV�

JURXS�ZDV�ZHOO�DEOH�WR�FRQVXPH�RQOLQH�FRQWHQW�EXW�ODFNHG�WKH�FKLOG�IULHQGO\�DSSOLFDWLRQV�

WKDW�ZRXOG�HQDEOH�WKHP�WR�EH�²ZULWHUV³�DV�ZHOO�DV�²UHDGHUV³�
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:H�VDZ�LQ�FKDSWHU�WZR�WKDW�GLíHUHQW�V\VWHPV�DQG�SODWIRUPV�DUH�FKDQJLQJ�WKH�QDWXUH�RI�

SOD\��,Q�SDUWLFXODU��WKH�²K\EULG³�V\VWHPV�ZKLFK�HQDEOH�SOD\�WR�FURVV�EHWZHHQ�WKH�GLJLWDO�DQG�
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SOD\�DQG�KHOS�WR�IRVWHU�WKH�VHQVH�RI�DQ�²DOZD\V�RQ³�SOD\JURXQG�

:H�DOVR�VDZ�WKDW�WKHUH�DUH�GLíHUHQW�PRGHV�RI�HQJDJHPHQW�ZLWK�SDUWLFLSDWRU\�V\VWHPV��

VXFK�DV�WKH�²DFKLHYHPHQW³�RULHQWDWLRQ�®�DOVR�NQRZQ�DV�²JHHNLQJ�RXW³��DQ�LQWHQVH�DQG�

FRPPLWWHG�DSSURDFK���WKH�²VRFLDO³�RULHQWDWLRQ�®�DOVR�NQRZQ�DV�²KDQJLQJ�RXW³��D�PRUH�

UHOD[HG�DQG�VRFLDEOH�RU�FROODERUDWLYH�DWWLWXGH���DQG�WKH�²LPPHUVLRQ³�RULHQWDWLRQ�®�DOVR�

NQRZQ�DV�²PHVVLQJ�DURXQG³��D�QRQ�FRPSHWLWLYH�PRGH�RI�H[SORUDWLRQ���%\�HQDEOLQJ�RU�

GLVFRXUDJLQJ�GLíHUHQW�NLQGV�RI�EHKDYLRXU��V\VWHPV�ZLOO�VHHP�PRUH�RU�OHVV�DSSHDOLQJ�

WR�GLíHUHQW�NLQGV�RI�SOD\HUV��6LJQL¼FDQWO\�KRZHYHU��0F*RQLJDO�DUJXHV�SHUVXDVLYHO\�WKDW�D�
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DOO�WKHVH�RULHQWDWLRQV�VKRXOG�EH�EXLOW�LQWR�WKH�GHVLJQ�RI�V\VWHPV�DQG�SODWIRUPV�
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WKLQN�DQG�OHDUQ�LV�QRW�WKURXJK�DEVWUDFW�FDOFXODWLRQ��EXW�LV�EDVHG�RQ�H[SHULHQFHV�®�WKLQJV�

WKDW�KDYH�DFWXDOO\�KDSSHQHG�WR�WKHP��7KH�SUREOHP�VROYLQJ�VLPXODWLRQV�UXQ�E\�WKH�EUDLQ�

DUH��SHUKDSV�XQVXUSULVLQJO\��UHPL[HG�YHUVLRQV�RI�ZKDW�KDV�KDSSHQHG�WR�XV�EHIRUH��7KLV�
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ERRN��DUH�OLPLWHG�LQ�WKDW�WKH\�GR�QRW�FRQVWLWXWH�D�PHPRUDEOH�H[SHULHQFH��7KH�IRFXV�RQ�

EURDG��JHQHUDO�IDFWV�DERXW�WKH�ZRUOG�FDQ�EH�HTXDOO\�GLVHQJDJLQJ��VLQFH�\RXQJ�SHRSOH�

SUHIHU�WR�FRQQHFW�ZLWK�SHUVRQDO�SUREOHPV�DQG�SHUVRQDO�VROXWLRQV��7KHVH�FDQ�WKHQ�

EH�OLQNHG�WR�EURDGHU�LVVXHV�LQ�D�ZD\�ZKLFK�UHODWHV�WR�WKH�VHOI�DQG�WKHUHIRUH�KDV�
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<RXQJ�SHRSOH�OHDUQ��WKHQ��WKURXJK�H[SHULHQFHV��DQG�WKURXJK�DFWLYLW\�DQG�UH½HFWLRQ�RQ�
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ZLWKLQ�D�FRPPXQLW\�RI�SUDFWLFH�®�WKDW�LV��D�JURXS�RI�SHRSOH�ZLWK�D�VKDUHG�LQWHUHVW�RU�
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WKURXJK�WKH�VKDUHG�YDOXHV��SHUVSHFWLYHV�DQG�HQWKXVLDVP�ZKLFK�ELQG�WKH�FRPPXQLW\�
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ZKHQ�LW�LQYROYHV�JRDOV��UH½HFWLRQ��IHHGEDFN�IURP�RWKHUV��RSSRUWXQLWLHV�WR�DSSO\�SUHYLRXV�

H[SHULHQFHV��DQG�WR�OHDUQ�IURP�RWKHUV��,PSRUWDQWO\��WKLV�NLQG�RI�OHDUQLQJ�GRHVQ³W�KDYH�

WR�KDSSHQ�LQ�VFKRRO�®�LQGHHG��LW�PRUH�RIWHQ�KDSSHQV�WKURXJK�HQWKXVLDVWLF�SDUWLFLSDWLRQ�

LQ�RQOLQH�RU�RïLQH�FRPPXQLWLHV�RI�SHRSOH�ZLWK�VKDUHG�LQWHUHVWV��/HDUQLQJ�LV�WKHQ�GHFRXSOHG�
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WR�UH�HPEHG�WKH�SDVVLRQ�IRU�OHDUQLQJ�ZKLFK�FDQ�WDNH�SODFH�RXW�RI�VFKRRO�EDFN�LQWR�WKH�
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²'LJLWDO³�SHU�VH��ZH�KDYH�VHHQ��LV�QRW�V\QRQ\PRXV�ZLWK�HQMR\DEOH�DQG�UHZDUGLQJ�SOD\�

H[SHULHQFH��$FWLRQ�DW�D�GLVWDQFH�DQG�UHPRWH�FRQWURO�KDYH�EHHQ�ZLWK�XV�ORQJ�EHIRUH�

F\EHU�WR\V�DQG�HOHFWURQLF�UHPRWHV�¼OOHG�RXU�KRPHV��:KDW³V�QHZ�LV�WKH�ZD\V�ZH�FDQ�

FURVV�WKH�OLQHV�EHWZHHQ�SK\VLFDO�DQG�YLUWXDO��EHWZHHQ�WKH�HPERGLHG�DQG�GLV�HPERGLHG��

%H\RQG�RQOLQH�JDPHV�DQG�YLUWXDO�KDELWDWV��H[DPSOHV�RI�ULFK�FURVVRYHUV�LQFOXGH�²VPDUW�

SK\VLFDO�WR\V��ORFDWLRQ�EDVHG�DQG�PRELOH�WR\V³�

²6PDUW�SK\VLFDO�WR\V³��7DQJLEOH�SOD\WKLQJV�ZLWK�GLJLWDO�SRZHU�

:KDW�LV�XQLTXH�DERXW�F\EHU�WR\V��HVSHFLDOO\�DV�WKH\�EHFRPH�DQ�LQWHJUDO�SDUW�RI�FKLOGUHQ³V�
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ORFDWLRQ�EDVHG�UHODWLRQVKLSV�ZLWK�LQWHOOLJHQW�DUWLIDFWV��RU�WKLQJV�WKDW�GR�WKLQJV��FDQ�EH�

H[SORUHG�LQ�D�QHZ�OLJKW��WKXV�FKDQJLQJ�WKH�ZD\V�ZH�DFW�LQ�WKH�ZRUOG��SURMHFW�ZKDW�PDNHV�

XV�KXPDQ��DQG�VXVWDLQ�UHODWLRQDO�ERQGV�EH\RQG�ERUGHUV��1R�GRXEW��WKH�FDSDELOLWLHV�RI�

WRGD\³V�GLJLWDO�²DXWRPDWRQV³�DUH�UDSLGO\�HYROYLQJ¯IURP�EHLQJ�VLPSO\�DQLPDWHG�WR�EHFRPLQJ�

WR\�URERWV¯DQG�VR�LV�RXU�UHODWLRQVKLS�ZLWK�WKHP��7KH�/(*2�*URXS�KDV�SLRQHHUHG�WKLV�

¼HOG�WKURXJK�LWV�0,1'672506��SURJUDPPDEOH�URERWLF�V\VWHP�DGGLQJ�EHKDYLRXU��
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/RFDWLRQ�EDVHG�DQG�PRELOH�WR\V��0RELOLW\�DQG�XELTXLW\�DW�RQFH�

$V�)XWXUH/DE�KDV�QRWHG��²7KH�SODFHV�DQG�VSDFHV�LQ�ZKLFK�ZH�OLYH��OHDUQ��ZRUN��UHOD[�DQG�UHODWH�
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PHHWLQJV��,Q�UHFHQW�\HDUV��GLJLWDO�WHFKQRORJLHV�KDYH�EHHQ�GHYHORSHG��ZKLFK�EULQJ�WRJHWKHU�

ERWK�SK\VLFDO�DQG�YLUWXDO�H[SHULHQFHV�RI�VSDFH��DíRUGLQJ�QHZ�RSSRUWXQLWLHV�IRU�H[SORUDWLRQ��

SOD\��UH½HFWLRQ�DQG�HQFRXQWHUV�ZLWK�RWKHUV³���)XWXUHODE�6HULHV�������S������

0RELOH�GHYLFHV��VXFK�DV�FHOOSKRQHV��3'$V�DQG�*36�RíHU�SRUWDELOLW\��VRFLDO�LQWHUDFWLYLW\��FRQWH[W�

VHQVLWLYLW\��DQG�FRQQHFWLYLW\��DQG�FDQ�EH�XVHG�WR�FDSWXUH��FRPSRVH�DQG�FRPPXQLFDWH�FUHDWLYH�

RíHULQJV�WR�SK\VLFDO�VHWWLQJV�

([DPSOHV�RI�ORFDWLRQ�EDVHG�V\VWHPV�DQG�WKHLU�SRWHQWLDO�IRU�FUHDWLYLW\�DQG�OHDUQLQJ�LQFOXGH��

6TXLGVRXS³V�&RPH�&ORVHU������)XWXUHODE³V�0REL0LVVLRQV��)RXQWDLQHHUV��/D�3LD]]D��DQG�
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VSDFHV�KDYH�DOVR�EHHQ�H[SORUHG�LQ�SURMHFWV��VXFK�DV�8UEDQ�7DSHVWULHV�DQG�6RFLDO�7DSHVWULHV��
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$�JRRG�WR\�LV�D�WR\�WKDW�FDQ�²JURZ³�ZLWK�XV��DOORZLQJ�XV�WR�UHWKLQN�ZKR�ZH�DUH��ZKDW�PDNHV

�XV�XQLTXH��DQG�KRZ�ZH�GLíHU�IURP�RWKHUV��DQLPDWH�RU�LQDQLPDWH���,Q�WRGD\³V�GLJLWDO�ZRUOG�

�UHLQYHQWLQJ�RXUVHOYHV�FDOOV�IRU�VSDFHV�ZKHUH�ZH�FDQ�VDIHO\�H[SORUH�WKH�QXDQFHV�EHWZHHQ�
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DQG�UHTXHVWV��$QLPDWHG�WR\V��DV�ZHOO�DV�ORFDWLRQ�EDVHG�DQG�PRELOH�SOD\WKLQJV�FRQVWLWXWH�

RQH�DUHQD�WKDW�FDQ�SURYLGH�MXVW�VXFK�W\SHV�RI�VSDFHV�

����� ([FHUSW�IURP�)XWXUH/DE�6HULHV����������²&UHDWLYLW\��WHFKQRORJ\�DQG�OHDUQLQJ�®D�UHYLHZ�RI�UHFHQW�OLWHUDWXUH��)XWXUH/DE��%ULVWRO��
� 5HSRUW���8SGDWH��ZZZ�IXWXUHODE�RUJ�XN�OLWUHYLHZV��S���
���� ,ELG��3���
����� ,ELG��3���
����� ZZZ�VTXLGVRXS�RUJ�FRPHFORVHU�
����� ZZZ�IXWXUHODE�RUJ�XN�SURMHFWV
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¼QG�RXUVHOYHV�LQ��7KH\�DUH�WKH�QHHG�IRU�QXUWXUH��GHYHORSPHQWDO�WUHQGV��DQG�WKH�SURFHVVHV�

IRU�IRUPLQJ�LGHQWLW\�DQG�DVVLPLODWLQJ�FXOWXUH��7KH�FRQWHQW�DQG�FRQWH[W�RI�RQH³V�LGHQWLW\�RU�

FXOWXUH�PD\�FKDQJH�ZLWK�JHQHUDWLRQV��EXW�WKH�DFW�RI�JURZLQJ�XS�GRHVQ³W��

:KDW�LV�FKDQJLQJ�DUH�WKH�ZD\V�RI�UHODWLQJ�WR�RQH�DQRWKHU��ZKHUH�VKDULQJ�DQG�FROODERUDWLQJ�LV�

LQFUHDVLQJO\�D�PHDQV�RI�HVWDEOLVKLQJ�D�UHODWLRQVKLS�UDWKHU�WKDQ�VRPHWKLQJ�WKDW�KDSSHQV�

DV�D�FRQVHTXHQFH�RI�WKH�UHODWLRQVKLS��7KH�SRWHQWLDO�WR�EH�SHUSHWXDOO\�FRQQHFWHG�DQG�SDUW�

RI�PXOWLSOH�GRPDLQV�VLPXOWDQHRXVO\�LV�SDYLQJ�WKH�ZD\�WR�QHZ�ZD\V�RI�EHLQJ��LGHQWLWLHV�
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WR�H[SUHVV�RXUVHOYHV��,Q�WKLV�UHSRUW�ZH�KDYH�FRQVLGHUHG�GLJLWDO�FUHDWLYLW\�IURP�D�QXPEHU�

RI�SHUVSHFWLYHV��VXFK�DV�SOD\��OHDUQLQJ��DQG�FUHDWLYLW\�LWVHOI��6LPLODUO\�WR�WKH�SK\VLFDO�UHDOP��

FUHDWLYLW\�LQ�WKH�GLJLWDO�UHDOP�LV�VLPSO\�WKH�DELOLW\�WR�JHQHUDWH�LGHDV�DQG�FRQWULEXWLRQV�WKDW�

DUH�QHZ��VXUSULVLQJ�DQG�YDOXDEOH�ZLWKLQ�D�GLJLWDO�FRQWH[W��
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LQJ��DQQRWDWLQJ��OLQNLQJ�DQG�WDJJLQJ�®�EHFRPLQJ�FRQWHQW�FXUDWRUV�DV�PXFK�DV�FRQWHQW�

FUHDWRUV��$V�ZH�EHJLQ�H[SHULPHQWLQJ�ZLWK�PL[LQJ�DQG�PDVKLQJ�XS�FRQWHQW�ZH�DOVR�H[SHFW�
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EXLOG�RQ�WRS��7KLV�H[SHULPHQWDO�QDWXUH�RI�PXFK�RI�GLJLWDO�FUHDWLYLW\�LV�JLYLQJ�ULVH�WR�VL[�

LQWHUFRQQHFWHG�IDFHV�RI�GLJLWDO�FUHDWLYLW\�
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0DNLQJ�FRQQHFWLRQV�EHWZHHQ�GLYHUVH�GRPDLQV�KDV�DOZD\V�EHHQ�RQH�DVSHFW�RI�

FUHDWLYLW\��EXW�GLJLWDO�FUHDWLYLW\�PDNHV�FRQQHFWLRQV�HVSHFLDOO\�LPSRUWDQW��6RFLDO�

FRQQHFWLRQV�ZLWKLQ�DQG�EHWZHHQ�GLíHUHQW�SODWIRUPV�HQDEOH�FUHDWLYLW\�WR�²)ORZ³�
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DGGLQJ�YDOXH�WR�LQGLYLGXDO�FUHDWLYLW\�ZKHQ�LW�EHFRPHV�SDUW�RI�D�JURXS�HQGHDYRXU�

D0)/5');>)'A&WKH�ULFKHVW�FRQQHFWLRQV�DUH�EHWZHHQ�WKH�YLUWXDO�DQG�WKH�SK\VLFDO�
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E\�WKH�SK\VLFDO��WDQJLEOH�QDWXUH�RI�WKH�/(*2�EULFNV��FRPELQHG�ZLWK�EXLOGLQJ�LQVWUXFWLRQV��
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LGHD�RI�SUHGLFWDEOH�FRQQHFWLRQV�DQG�DVVHPEO\�®�ORJLF�WKHUHIRUH�GLFWDWHV�WKDW�WKH�GLJLWDO�

UHDOP�FDQQRW�EH�WUHDWHG�GLíHUHQWO\�LI�D�GLJLWDO�6\VWHP�LQ�3OD\�LV�WR�PDLQWDLQ�D�PHDQLQJIXO�

UHODWLRQVKLS�WR�WKH�SK\VLFDO�/(*2��6\VWHP�LQ�3OD\�
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&UXFLDOO\��WKHVH�TXDOLWLHV�QHHG�WR�EH�FDSWXUHG�LQ�D�FRUH�LGHD�DURXQG�WKH�QDWXUH�RI�WKH�

GLJLWDO�FRQQHFWRUV��HQDEOLQJ�D�GLYHUVLW\�RI�H[SHULHQFHV�WR�½RXULVK��ZKLOH�WKH�SURFHVV�RI�

FRQVWUXFWLRQ�UHPDLQV�FRQVLVWHQW�IURP�D�XVHU³V�SRLQW�RI�YLHZ��7KH�GLîFXOW\�RI�FUHDWLQJ�DQ�

HQGXULQJ�PHWKRG�RI�FRQQHFWLRQ�EHWZHHQ�FUHDWLYH�FRPSRQHQWV�LQ�WKH�GLJLWDO�UHDOP�LV�QRW�

WR�EH�XQGHUHVWLPDWHG��DV�WKLV�LQYROYHV�IDU�PRUH�WKDQ�D�YLVXDO�UHIHUHQFH�WR�WKH�SK\VLFDO�

VWXGV�DQG�WXEHV�RI�WKH�/(*2��6\VWHP��

,W�LV�PRUH�DERXW�PLUURULQJ�WKH�H[SHULHQFH�RI�WKH�HQJLQHHULQJ�EULOOLDQFH�EHKLQG�²FOXWFK�
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FRQQHFWHG�¼UPO\��HYHQ�LQ�\RXQJ�KDQGV�®�DQG�WKH�XQFRPSOLFDWHG�URXWH�WR�XQORFNLQJ�

LPDJLQDWLRQ�DQG�FUHDWLYLW\�WKURXJK�WKLV�HDV\�DQG�QDWXUDO�FRPELQDWLRQ�RI�HOHPHQWV��,Q�

WKH�GLJLWDO�UHDOP��WKH�QDWXUH�DQG�TXDOLW\�RI�PHGLD�FDQ�EH�ZLGH�DQG�FRPSOH[�DV�ZHOO�DV�
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both. Therefore a 21st Century LEGO® System in Play should draw on the qualities of 

both the physical and virtual realms, making it possible to connect the artistic and 

scientifi c modes of enquiry across the virtual and physical realms, as illustrated in Figure 

A below:

More simply put: just as the LEGO System in Play as manifested in the physical LEGO 

brick makes it possible for playfulness and imagination to combine with logic and 

reasoning in the act of constructing something, equally it should be possible to combine 

playful and imaginative expressions with logic and reasoning across realms in pursuit of 

constructing creative expressions enriched by the aff ordances of both realms. 

A holistic LEGO System bridging the virtual and physical alongside the artistic and 

scientifi c modes of inquiry has the capacity to form the foundation for developing 

the critical 21st Century literacies as highlighted in chapter four:

• Play — The capacity to experiment with one’s surroundings as a form of 

        problem-solving. 

• Performance — The ability to adopt alternative identities for improvisation 

        and discovery.

• Simulation — The ability to interpret and construct dynamic models of real-world 

        processes. 

84.    Chapter 7: Conclusion

Virtual Physical

Artistic Mode

Scientifi c Mode

Artistic - Scientifi c

Virtual - Physical

Figure A.
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HQDEOLQJ�EHKDYLRXU�DQG�IXQFWLRQDOLW\�LQ�SK\VLFDO�/(*2�PRGHOV�WKURXJK�LQFRUSRUDWLQJ�

LQWHOOLJHQW�EULFNV�WKDW�FDQ�EH�SURJUDPPHG�LQ�WKH�GLJLWDO�UHDOP��&RQYHUVHO\��/(*2��'HVLJQ�

%\�0H��PDNHV�LW�SRVVLEOH�WR�EXLOG�VRPHWKLQJ�YLUWXDOO\�DQG�UHFHLYH�WKH�YHU\�EULFNV�WR�EXLOG�

WKH�PRGHO�LQ�WKH�SK\VLFDO�UHDOP��$V�WKH�/(*2�*URXS�FRQWLQXHV�RQ�LWV�MRXUQH\�WR�LQYHQW�WKH�

IXWXUH�RI�SOD\��WKH�/(*2�LGHD��RQFH�VLPSO\�FRQFHLYHG�LQ�WKH�IRUP�RI�D�EULFN��ZKHQ�FRXSOHG�

ZLWK�WKH�TXDOLWLHV�RI�WKH�GLJLWDO�UHDOP��SURYHV�WR�EH�D�SRZHUIXO�PHWDSKRU�DQG�WRRO�IRU�WKH�

NLQG�RI�FUHDWLYLW\�SRVVLEOH�LQ�WKH���VW�&HQWXU\�

85. !!! :&-@%*+!HB!H>*6:0.+>*



 !!!

&

&

&

&

&

&

&

&

&

&

&

&

&

&

&

&

&

&

&

&

&

&

&

&

&

&

&

&

&

&

&

&

&

&

&

&

&

&

&

&

&

&

&

&

&

&

&

!"#$A&/5'&!"#$&:>,>A&/5'&T)+6=&(*9&

.QRE�FRQ¼JXUDWLRQV��0LQL¼JXUH�DQG�

L0@:>&()'&/)(9';()=.&>E&/5'&!"#$&#)>0@G&

_1223&P5'&!"#$&#)>0@

LEGO® Learning Institute




