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Abstract²$XJPHQWHG UHDOLW\ VDQGER[ DGGV QHZ 

GLPHQVLRQVWR 

HGXFDWLRQ DQG OHDUQLQJ SURFHVV ,W FDQ EH D 

FRUH FRPSRQHQW RI JHRVFLHQFH WHDFKLQJ DQG 

OHDUQLQJ WR XQGHUVWDQG WKH JHRJUDSKLF 

FRQWH[WV DQG ODQGIRUP SURFHVVHV $XJPHQWHG 

UHDOLW\ VDQGER[ LV D XVHIXO WRRO QRW RQO\ WR 

FUHDWH DQ LQWHUDFWLYH OHDUQLQJ HQYLURQPHQW 

WKURXJKVSDWLDOYLVXDOL]DWLRQEXWDOVRLWFDQSU

RYLGHDQDFWLYHOHDUQLQJ 

H[SHULHQFHWRVWXGHQWVDQGHQKDQFHVWKHFRJQL

WLRQSURFHVVRIOHDUQLQJ 

$XJPHQWHGUHDOLW\VDQGER[FDQEHXVHGDVDQLQWH

UDFWLYHOHDUQLQJWRRO 

WRWHDFKJHRPRUSKLFDQGODQGIRUPSURFHVVHV7KLV

DUWLFOHH[SODLQVWKH DXJPHQWHG UHDOLW\ 

VDQGER[ DQG WKH FRQVWUXFWLYLVP DSSURDFK IRU 

JHRVFLHQFHWHDFKLQJDQGOHDUQLQJDQGHQGHDYRX

UVWRH[SORUHWKHZD\V 

WRWHDFKWKHJHRJUDSKLFSURFHVVHVXVLQJWKHWKU

HHGLPHQVLRQDOGLJLWDO HQYLURQPHQW IRU WKH 

GHHS OHDUQLQJ RI WKH JHRVFLHQFH FRQFHSWV 

LQWHUDFWLYHO\ 

 

,,1752'8&7,21 

*(26&,(1&(LVWKHVFLHQWLILFVWXG\RIWKHSODQ

HWHDUWK 

8QGHUVWDQGLQJ KRZ RXU SODQHW ZRUNV LV 

LPSRUWDQW IRU HYHU\RQH 7KLV LV DFKLHYHG 

WKURXJK LQYHVWLJDWLQJ KRZ LW 

FKDQJHGRYHUWLPHZKDWVWDJHVLWGLGWKURXJ

K7KHILQGLQJVDUH 

FULWLFDODVWKH\GHILQHWKHZD\ZHQHHGOLYH

LQEDODQFHZLWKWKH 

HQYLURQPHQWDQGVXVWDLQOLIHRQWKHSODQH

W7KHUHIRUHPRGHUQ *HRVFLHQFH LV IRXQGHG 

ZLWK WKH FRUH SXUSRVH WR VROYH 

HQYLURQPHQWDO SUREOHPV *HRVFLHQFH LV DQ 

DSSOLHG 

PXOWLGLVFLSOLQDU\VXEMHFWZKLFKGUDZVXSR

QDOORWKHUVFLHQFHV 

WRXQORFNWKH(DUWK¶VP\VWHULHV:HDUHQRZP

RUHDZDUHRIWKH 

VLJQLILFDQWLVVXHVZHKXPDQVQHHGWRDGGUHV

VVXFKDVFOLPDWH FKDQJH QDWXUDO KD]DUGV 

VRXO DQG ZDWHU DQG RSWLPDO XVH RI 

QDWXUDOUHVRXUFHVDQGHQHUJ\,QRUGHUWRDG

GUHVVDQGPDQDJH 

WKHVHDQGWRFRQWLQXHWRDGGDQGLPSURYHWR

H[LVWLQJJHRVFLHQFH 

NQRZOHGJHZHQHHGWRSUHSDUHDQHZJHQHUDW

LRQRIJHRVFLHQFH 

H[SHUWVZKRFDQHIILFLHQWO\OHYHUDJHRQH[LV

WLQJNQRZOHGJH 

DGGQHZXQGHUVWDQGLQJDQGDOVRWUDLQWKHQ

H[WJHQHUDWLRQRI JHRVFLHQWLVWVWRFRPH 

*HRVFLHQFHWHDFKLQJDQGOHDUQLQJFRYHUV

DZLGHUDQJH RI WRSLFV RQ (DUWK DQG LWV 

ODQGVFDSH ZKLFK LQFOXGH PRXQWDLQ 

EXLOGLQJ VWUXFWXUH VXUIDFH SURFHVVHV 

VXEVXUIDFH UHVRXUFHV 

FOLPDWHHYROXWLRQDQGQDWXUDOKD]DUGV7HD

FKLQJDQGOHDUQLQJLQ WKH JHRVFLHQFHV KDV 

EHQHILWHG VLJQLILFDQWO\ WKURXJK WKH 

DSSOLFDWLRQRIFRQWHPSRUDU\SHGDJRJ\DQGLQ

SDUWLFXODUWKHXVH RI LQIRUPDWLRQ 

FRPPXQLFDWLRQ WHFKQRORJLHV 7KURXJK 

FRPSXWHUJHQHUDWHGDQLPDWLRQVVWXGHQWV

DUHDEOHWRYLVXDOL]H 

 

0XKDPPDG1DZD]DQG6DQGHHS1.XQGXDUHZLWKWKH1DWL

RQDO8QLYHUVLW\ 

RI6LQJDSRUH6LQJDSRUHHPDLOJHRPQ#QXVHGXVJJHRVQN

#QXVHGXVJ 

)DUKD6DWWDULVZLWKWKH6FKRRORI(GXFDWLRQ&KDUOH

V'DUZLQ8QLYHUVLW\ 
$XVWUDOLDHPDLOIDUKDVDWWDU#FGXHGXDX 

WKH GLPHQVLRQV WKDW ZHUH QRW SRVVLEOH 

WR YLHZ EHIRUH )RU H[DPSOH GLIIHUHQW YLHZV 

RI RXU HDUWK¶V LQWHULRU RU WKH 

SDOHRFOLPDWH UHFRQVWUXFWLRQ RI RXU 

HDUWK¶V VXUIDFH DUH QRZ 

SRVVLEOHWRYLVXDOL]HXVLQJJHRFRPSXWLQJDQ

GWUHHGLPHQVLRQDO 

YLVXDOL]DWLRQFDSDELOLWLHV 

7RDQHGXFDWRUOHDUQLQJLVHYDOXDWHGLQW

HUPVRIOHDUQLQJ 

RXWFRPHVZKLFKLQFOXGHFRQWHQWNQRZOHGJH

FULWLFDOWKLQNLQJ DQDO\WLFDO VNLOOV DQG 

UHSUHVHQWDWLRQ RU FRPPXQLFDWLRQ RI 

FRPSOH[ FRQFHSWV RU LVVXHV 7R DFKLHYH 

KLJKHU OHDUQLQJ 

LQVWUXFWRUVDUHLQFUHDVLQJO\H[SORULQJWH
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DFKLQJDSSURDFKHVWKDW LQYROYH DFWLYH 

HQJDJHPHQW >@ &RQYHQWLRQDO FODVVURRP 

OHFWXUHVDQGWXWRULDOVDUHQRZEHLQJFRPSO

HPHQWHGE\ILHOGWULSV 

DQGYLUWXDOILHOGWULSV>@7UDGLWLRQDOO\*

HRVFLHQFHHGXFDWLRQ 

KDVLQFRUSRUDWHG6FLHQFH7HFKQRORJ\(QJLQH

HULQJDQG0DWK 

67(0DSSURDFKHV0RGHUQWKHRULHVRIOHDUQLQJ

FODLPWKDWWKH FRQVWUXFWLRQ RI NQRZOHGJH 

RFFXUV DV VWXGHQWV EXLOG XQGHUVWDQGLQJ 

WKURXJK H[SHULHQFHV >@ 7KH 

FRQVWUXFWLYLVW 

DSSURDFKDQGFRQVWUXFWLYLVWOHDUQLQJLVU

HFRJQL]HGDVDYDOXDEOH WHFKQLTXH WR 

LQFUHDVH GHHS XQGHUVWDQGLQJ RI 

VFLHQWLILF LGHDV ZKLFK LV DFKLHYHG 

WKURXJK VWXGHQWV EXLOGLQJ WKHLU RZQ 

NQRZOHGJHXVLQJLQTXLU\EDVHGH[HUFLVHV>@/

HDUQLQJLVEHWWHU 

ZKHQOHDUQHUVDUHWDXJKWE\XVLQJWKHFRQV

WUXFWLYLVWPHWKRGV 

:HDUJXHWKDWDXJPHQWHGUHDOLW\VDQGER[F

DQEHXVHGDVD WRRO WR LPSOHPHQW 

FRQVWUXFWLYLVW DSSURDFK LQ FODVVURRP IRU 

*HRVFLHQFHWHDFKLQJDQGOHDUQLQJ7KLVDUWL

FOHDLPVWRGHVFULEH 

WKHDXJPHQWHGUHDOLW\VDQGER[IRUFRQVWUX

FWLYLVWDSSURDFKLQ 

*HRVFLHQFHWHDFKLQJDQGOHDUQLQJDQGHQGH

DYRXUVWRFRQQHFW 

FRQVWUXFWLYLVPZLWKRWKHUOHDUQLQJWKHR

ULHV,WDOVRGUDZVXSRQ DXJPHQWHG UHDOLW\ 

DV DQ HPHUJLQJ ,&7 WRRO LQ DGYDQFLQJ 

FRQVWUXFWLYLVP LQ *HRVFLHQFH HGXFDWLRQ 

DQG DUJXHV WKDW 

FRQVWUXFWLYLVPFDQEHEHWWHULPSOHPHQWH

GWKURXJKDXJPHQWHG 

UHDOLW\VDQGER[IRUDFKLHYLQJGHHSOHDUQLQJ 

,,/($51,1*7+(25,(6$1'&216758&7,9,60 

/HDUQLQJWKHRULHVDUHFRQFHSWXDOIUDPHZ

RUNVGHVFULELQJKRZ LQIRUPDWLRQ LV 

DEVRUEHG SURFHVVHG DQG UHWDLQHG GXULQJ 

WKH OHDUQLQJ SURFHVV /HDUQLQJ WKHRULHV 

UHYROYH DURXQG EHKDYLRXULVP FRJQLWLYLVP 

FRQVWUXFWLYLVP H[SHULPHQWDOLVP 

DQGFRQQHFWLYLVPVRFLDODQGFRQWH[WXDO 

%HKDYLRXULVPDSSURDFKVWDWHVWKDWEDVL

FDOO\VWXGHQWVOHDUQ 

WKURXJKSUDFWLFHUHVKDSLQJZKDWWKH\OHDU

QDQGRUIURPWKHLU SRVLWLYH H[SHULHQFHV 

$FFRUGLQJ WR EHKDYLRULVW WKLQNHUV OLNH 

 

 

LQEHKDYLRXUFDXVHGE\H[WHUQDOVWLPXOLLQ

WKHHQYLURQPHQW 

XQGHUVWDQGLQJ 

&RQVWUXFWLYLVPLVGLIIHUHQWWRH[SHULPH

QWDOLVPDVWKHODWWHU LV WKH 

SKLORVRSKLFDO EHOLHI WKDW WKH ZD\ WR 

WUXWK LV WKURXJK 

H[SHULPHQWVDQGHPSLULFLVP.ROERQHRIWKHN

H\WKHRULVWVRI 

H[SHULHQWLDOOHDUQLQJIRUPDOO\UHFRJQLVH

GWKDWSHRSOHOHDUQIURP H[SHULHQFH DQG 

GHVFULEHG OHDUQLQJ DV IRXU VWDJH F\FOH RI 

FRQFUHWH H[SHULHQFH REVHUYDWLRQ DQG 

UHIOHFWLRQ DEVWUDFW 

FRQFHSWXDOLVDWLRQDQGWHVWLQJFRQFHSWVL

QQHZVLWXDWLRQV>@ 

&RQQHFWLYLVWVXFKDV6LHPHQVDQG'RZQHVD

UJXH WKDWWKH OHDUQLQJ LV QRW DQ 

LQWHUQDO DQG LQGLYLGXDOLVWLF DFWLYLW\ 

,W LV ODUJHO\ DIIHFWHG E\ WKH QHWZRUNV LQ 

ZKLFK SHRSOH ZRUN &RQQHFWLRQV WHFKQRORJ\ 

VKDSH WKH OHDUQLQJ >@>@ 

+RZHYHUWKHUHLVDKHDSRIFULWLFLVPRQFRQQH

FWLYLVPDVDQHZ WKHRU\ &RQVWUXFWLYLVW 

VXFK DV .RS DQG +LOO UHFRJQL]H D 

SDUDGLJPVKLIWLQOHDUQLQJDQGHPHUJHQFHRI

QHZHSVWRPRORJ\ 

EXWWKH\GRQ¶WWDNHFRQQHFWLYLVPDVDQHZR

UVHSDUDWHOHDUQLQJ WKHRU\>@ 

7KHUHDUHVHYHUDOVWXGLHVWKDWUHFRJQL]H

DQGDFFHVVWKHLPSDFW 

IURPWKHLUH[SHULHQFHZLWKUHIHUHQFHWRWK

HLUSULRUNQRZOHGJH 

,,, $8*0(17('5($/,7< 

EHHQ GHILQHG DV ³EOHQGLQJDXJPHQWLQJ 

YLUWXDO GDWD² 

LQIRUPDWLRQULFKPHGLDDQGHYHQOLYHDFWLR

Q²ZLWKZKDWZH VHH LQ WKH UHDO ZRUOG IRU 

WKH SXUSRVH RI HQKDQFLQJ WKH 

LQIRUPDWLRQZHFDQSHUFHLYHZLWKRXUVHQVH

V´>@,WLVIDVW 

HPHUJLQJWHFKQRORJ\WKDWDXJPHQWVRQWRSR

IWKHUHDOZRUOG 

ZLWKFRQWLQXRXVDQGLPSOLFLWXVHUFRQWURO

RIWKHSRLQWRIYLHZ DQG LQWHUDFWLYLW\ >@ $5 

KDV EHHQ VXFFHVVIXOO\ XVHG LQ 

PLOLWDU\PHGLFLQHHQJLQHHULQJGHVLJQURER

WLFVPDQXIDFWXULQJ 
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A.Enabling Technologies  

$5XWLOL]HVVHYHUDODSSURDFKHVWRLQWHJU

DWHWKHYLUWXDOZRUOG 

WRWKHUHDOZRUOGZKLFKPDNHVWKHXVHRIVHY

HUDOGHYHORSLQJDQG 

HPHUJLQJWHFKQRORJLHV)RXUVXFKWHFKQRORJ

LHVZKLFKDUHYHU\ 

UHOHYDQWWRULFK$5DSSOLFDWLRQVLGHQWLIL

HG>@DUHORFDOL]DWLRQ WHFKQRORJLHV 

QDWXUDO XVHU LQWHUIDFHV FRQQHFWHG 

FORXG 

FRPSXWLQJHQYLURQPHQWDQGSRUWDEOHPRELO

HGHYLFHV3RVWXUH DQG ORFDWLRQ RI REMHFWV 

LQ WKUHH GLPHQVLRQV LV HQDEOHV E\ 

ORFDOL]LQJWHFKQRORJLHVOLNH*OREDO3RVLWL

RQLQJ6\VWHPV*36 $Q LQFUHDVLQJ QXPEHU RI $5 

DSSOLFDWLRQV XVH JHVWXUH DQG 

NLQHVWKHWLF FRQWURO >@ >@ ZKLFK DUH 

LQWHJUDWHG LQWR WKH 

QDWXUDOXVHULQWHUIDFHVZKLFKSHRSOHFRPPR

QO\LGHQWLI\ZLWK 

6L]HZHLJKWDQGSURFHVVRUVSHHGVRIWKHVHLQ

WHUIDFHVPDNHLV PRUH XVDEOH DQG ULFKQHVV 

RI GDWD IHG WR WKH LQWHUDFWLYLW\ LV 

SURYLGHGE\FRQQHFWHGHQYLURQPHQW 

B.AR in Education  

ZLWKORQJUHWHQWLRQ 

,9 $8*0(17('5($/,7<$56$1'%2; 

%RUQ RXW RI D 1DWLRQDO 6FLHQFH 

)RXQGDWLRQ SURMHFW WKH 

SURWRW\SHRIWKH$56DQGER[ZDVGHYHORSHGDW

WKH.HFN&HQWHU 

IRU$FWLYH9LVXDOL]DWLRQLQ(DUWK6FLHQFHD

WWKH8QLYHUVLW\RI &DOLIRUQLD 7KH 

$XJPHQWHG 5HDOLW\ 6DQGER[ LV D VDQGER[ 

H[KLELW RQ ZKLFK D SK\VLFDO WRSRJUDSK\ FDQ 

EH VKDSHG DQG 

VXUIDFHSURFHVVHVFDQEHVLPXODWHGDQGYLU

WXDOO\RYHUODLGDQG 

YLVXDOL]HGG\QDPLFDOO\LQUHDOWLPH,WXWLOL

]HVDGHSWKVHQVLQJ 

FDPHUDZKLFKVHQVHVWKHWHPSRUDOVWDWHRI

WKHVDQGWRSRJUDSK\ 

WKDWLVIHGLQWRWKHFRPSXWHUIRUFRPSXWDW

LRQDQGJHQHUDWLRQRI 

FRORUFRGHGFRQWRXUVZKLFKLVEHDPHGLWEDFN

RQWRWRSRJUDSK\ YLDDVFUHHQSURMHFWRU 

$XJPHQWHGUHDOLW\VDQGER[XVHVDSURMHF

WRUDQGD.LQHFW' FDPHUD PRXQWHG DERYH D 

VDQGER[ 7KH .LQHFW ' FDPHUD 

GHWHFWVWKHGLVWDQFHWRWKHVDQGEHORZDQ

GDYLVXDOL]DWLRQDQ 

HOHYDWLRQPRGHOZLWKFRQWRXUOLQHVDQGDF

RORXUPDSDVVLJQHG 

E\HOHYDWLRQLVFDVWIURPDQRYHUKHDGSURMH

FWRURQWRWKHVXUIDFH 

RIWKHVDQG$VWKHVDQGPRYHVWKH.LQHFW'FDPH

UDSHUFHLYHV 

FKDQJHVLQWKHGLVWDQFHWRWKHVDQGVXUIDF

HDQGWKHSURMHFWHG 

FRORXUVDQGFRQWRXUOLQHVFKDQJHDFFRUGLQJ

O\:KHQDQREMHFW 

UHSUHVHQWRIFORXGLVVHQVHGDWDSDUWLFXOD

UKHLJKWaFP 

DERYHWKHVXUIDFHRIWKHVDQGYLUWXDOUDLQD

SSHDUVDVDEOXH VKLPPHULQJ YLVXDOL]DWLRQ 

RQ WKH VXUIDFH EHORZ 7KH ZDWHU 

DSSHDUVWRIORZGRZQWKHVORSHVWRORZHUVXU

IDFHV7KHFRQWRXU 

OLQHVDQGFRORXUVFDQEHDGMXVWHGWRFRQYH

\GLIIHUHQWSULQFLSOHV 

DQGRUWREHRSWLPL]HGIRUGLIIHUHQWSK\VLFDO

VHWXSV 

$5 6DQGER[HV KDV EHHQ GHYHORSHG DQG XVHG 

DQG WKHLU 

QXPEHUVKDYHH[FHHGHGJOREDOO\)LJ7KHPRVWU

HFHQW 

RQHZDVEXLOWLQ6LQJDSRUHDWWKH'HSDUWPHQ

WRI*HRJUDSK\ 1DWLRQDO 8QLYHUVLW\ RI 

6LQJDSRUH186 WR VXSSRUW PRGHUQ 

DSSURDFKWRJHRVFLHQFHHGXFDWLRQ 

 

 

)LJ$56DQGER[HVDURXQGWKHZRUOGDQG6LQJDSRUHLQ

UHG 

9&216758&7,9,60$1'7+($56$1'%2; 

,QFRUSRUDWHG ZLWK D PRGLILHG GHVLJQ WR 

DFFRPPRGDWH 

PHFKDQLVPVWRSHUIRUPVLPXODWLRQVRIQDWXU

DOHYHQWVOLNHUDLQ 

DQGYROFDQLFIORZVWKH$5VDQGER[RIIHUVDQRSS

RUWXQLW\WR HPEHG FRQVWUXFWLYLVW 

DSSURDFKHV WR OHDUQLQJ JHRVFLHQFH 

3HGDJRJLFPDWHULDOVLQFOXGLQJWXWRULDOD
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QGODERUDWRU\PDQXDOV 

IRU3K\VLFDO*HRJUDSK\DQG*HRVFLHQFHZHUHSU

HSDUHGZLWKDQ 

DLPWREULQJH[SHULHQWLDOOHDUQLQJWRWKH*

HRVFLHQFHFODVVURRP 

7KH$56DQGER[LVIXQFWLRQDODQGSODQVDUHLQS

ODFHIRUWHVWLQJ 

LWVHGXFDWLRQDOXWLOLW\DQGHIILFDF\DW1866

WXGHQWVXUYH\VDUH 

FXUUHQWO\EHLQJGHVLJQHGZKLFKVKDOOEHXVH

GWRFROOHFWVWXGHQW 

IHHGEDFNDIWHULWVXVHIRUOHDUQLQJLQWKHX

SFRPLQJFRKRUW,WLV 

H[SHFWHGWKDWWKHILQGLQJVVKDOOHQFRXUDJ

HWKHXVHRIWKH$5 VDQGER[ EH\RQG WKH 

'HSDUWPHQW RI *HRJUDSK\ WR RWKHU 

IDFXOWLHVOLNH6FKRRORI'HVLJQ(QYLURQPHQW

DQGFRPSXWLQJIRU 

ERWKHGXFDWLRQDQGUHVHDUFK 

6LQFHVXSSRUWHGE\DYDLODELOLW\RIRQOLQH

UHVRXUFHVRQ FRQVWUXFWLQJ DQ $5 6DQGER[ 

>@>@ PRUH WKDQ  $5 

6DQGER[HVKDYHEHHQEXLOWLQ(XURSHDQG$PHU

LFDV7KHVHDUH KRVWHG DW VFKRROV 

XQLYHUVLWLHVUHVHDUFK FHQWHUV 

JRYHUQPHQW 

RUJDQL]DWLRQVPXVHXPVDQGVFLHQFHFHQWHUV

EXWWKHLUXVHZDV 

SULPDULO\IRUSURYLGLQJDQH[SHULHQWLDOYLV

XDOL]DWLRQRIHDUWK SURFHVVHV OLNH 

SUHFLSLWDWLRQ IORRGLQJ DQG YROFDQLF 

KD]DUGV >@ 

$V D WRRO IRU LPSOHPHQWLQJ FRQVWUXFWLYH 

WHDFKLQJ DQG 

OHDUQLQJLQ*HRVFLHQFHWKH$56DQGER[LVVWL

OOLQLWVLQIDQF\ 7KLV LV SULPDULO\ EHFDXVH RI 

LWV FORVHG DUFKLWHFWXUH DQG 

SURJUDPPDWLFOLPLWDWLRQVZKLFKOLPLWVLWV

LQWHJUDWLRQZLWKRWKHU 

VWDWHRIWKHDUW*HRJUDSKLF,QIRUPDWLRQ6\V

WHPV*,6,WKDV 

JRWWUHPHQGRXVSRWHQWLDOIRUFRQVWUXFWL

YLVWDSSURDFKLQWHDFKLQJ 

DQGOHDUQLQJWKURXJKDQRSHQLQWHJUDWHG$5

*,6IUDPHZRUN ZKLFK LV UHFHSWLYH WR 

GHYHORSPHQWV LQ *,6 DQG *HRVSDWLDO 

6LPXODWLRQ WHFKQRORJLHV ,VKLL HW DO >@ 

SURSRVHG WKH 

µ6DQGVFDSH¶DGHFDGHDJRZKLFKLVDVSDWLDOV\

VWHPEDVHGRQ LQIUDUHG GHSWK VHQVLQJ 7KH 

$5 VDQGER[ WKDW GHVLJQHG E\ 

FRQVWUXFWLYLVWH[SHULHQFHRIWKHFKDQJHO

DQGVFDSHVWKURXJKUHDO 

WLPHPRGHOOLQJDQGYLVXDOL]DWLRQIRUWKHJH

RVFLHQFHVWXGHQW 

9, &21&/86,21 

:HRSLQHWKDWWKH$5VDQGER[KDVDOOWKHSR

WHQWLDOWRVFDIIROG 

JHRVFLHQFHHGXFDWLRQZLWKWKHFRQVWUXFW

LYLVWDSSURDFKPDNLQJ 

LWDQHIIHFWLYHWRROIRUGHYHORSLQJYLVXDOL]

DWLRQFRQVWUXFWVIRU HDUWK V\VWHP 

SURFHVVHV ZKLFK LV QRW SRVVLEOH XVLQJ 

RWKHU OHDUQLQJ DSSURDFKHV 

&RQVWUXFWLYLVW DSSURDFKHV FDQ EH 

HPEHGGHGWKURXJKWKHFDSDELOLWLHVRIDQ$5V

DQGER[ZKLFK 

XQOLNHH[SHULPHQWDOLVPDQGFRQQHFWLYLVPL

VQRWOLPLWHGZLWKLQ 

WKHWHPSRUDOFRQILQHVRIDJHRVFLHQFHHGXFD

WLRQDOSURJUDP 

$&.12:/('*0(17 

7KHDXWKRUVDUHJUDWHIXOWRD7HDFKLQJDQ

G(GXFDWLRQ*UDQW VXSSRUWHG E\ WKH 

&HQWUH IRU 'HYHORSPHQW RI 7HDFKLQJ  

/HDUQLQJ1DWLRQDO8QLYHUVLW\RI6LQJDSRUHV

HWWLQJXSDQ$5 VDQGER[ IRU LQFOXGLQJ 

FRQVWUXFWLYLVP LQWR WKH JHRVFLHQFH 

FXUULFXOXPLQ6LQJDSRUH 

5()(5(1&(6 

>

@ 
-RQ + ³,PSURYLQJ *HRVFLHQFH /HDUQLQJ DQG ,QFUHDVLQJ 

6WXGHQW (QJDJHPHQW 8VLQJ 2QOLQH ,QWHUDFWLYH 

:ULWLQJ $VVLJQPHQWV ZLWK 

&DOLEUDWHG3HHU5HYLHZ(*8*HQHUDO$VVHPEO\KHOG$SU

LO 0D\LQ9LHQQD$XVWULDLG 
>

@ 
.XQGX61³'HVLJQLQJDQHIIHFWLYH9LUWXDO)LHOG7ULSIRUH/
HDUQLQJ´ 

,(((,QWHUQDWLRQDO&RQIHUHQFHRQ7HDFKLQJ$VVHVVPHQ
WDQG/HDUQLQJ 
IRU(QJLQHHULQJ7$/(%DQJNRN'HFHPEHU 

>

@ 
*HHU&8DQG5XGJH':³$5HYLHZRI5HVHDUFKRQ&RQVWUXFWL

YLVW 
%DVHG 6WUDWHJLHV IRU /DUJH /HFWXUH 6FLHQFH 

&ODVVHV¶¶ 
KWWSZROIZHEXQUHGXKRPHSDJHFURZWKHUHMVHJHHUSGI 

>

@ 
9RQ *ODVHUVIHOG ( ³$ FRQVWUXFWLYLVW DSSURDFK WR 

WHDFKLQJ ,Q &RQVWUXFWLYLVPLQHGXFDWLRQ´,Q6WHIIH/

 *DOH-/DZUHQFH(UOEDXP $VVRFLDWHV,QF1HZ-

HUVH\SS 
>

@ 
:LOVRQ%*³5HIOHFWLRQVRQFRQVWUXFWLYLVPDQGLQVWU

XFWLRQDOGHVLJQ´ ,Q&5'LOOV $-

5RPLV]RZVNL(GV,QVWUXFWLRQDOGHYHORSPHQW 

SDUDGLJPV(GXFDWLRQDO7HFKQRORJ\3XEOLFDWLRQV(QJO

HZRRG&OLIIV1HZ -HUVH\SS 
>

@ 
6NLQQHU%)³$ERXWEHKDYLRULVP´.QRSI1HZ<RUN 

>

@ 
3DYORY,3³&RQGLWLRQHGUHIOH[HV´&ODUHQGRQ3UHVV/R

QGRQ 
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>

@ 
7KRUQGLNH(/³(GXFDWLRQDOSV\FKRORJ\7KHSV\FKRORJ\RIO

HDUQLQJ´ 7HDFKHUV&ROOHJH3UHVV1HZ<RUN 
>

@ 
3LDJHW-

³3OD\GUHDPVDQGLPLWDWLRQLQFKLOGKRRG´::1RUWRQ

  &RPSDQ\1HZ<RUN 
YROQRSS 

KWWSZZZGRZQHVFDSRVW 

 'LVWULEXWHG /HDUQLQJ YRO QR 

KWWSZZZLUURGORUJLQGH[SKSLUURGODUWLFOHYLHZ 

3URFHHGLQJVRI,(((+DZDLL,QWHUQDWLRQDO&RQIHUH

QFHRQ6\VWHPV 6FLHQFHVS 

3URFHHGLQJVRI,(((+DZDLL,QWHUQDWLRQDO&RQIHUH

QFHRQ6\VWHPV 6FLHQFHVS 

(QJLQHHULQJ,QIRUPDWLFVYROQRSS 

PHGLDDQDO\VLV3HUVRQDODQG8ELTXLWRXV&RPSXWL

QJYROQR SS 

KWWSVHRVRUJSURMHFWXSGDWHVDXJPHQWHGUHDO

LW\WXUQVDVDQGER[LQWR 

DJHRVFLHQFHOHVVRQ5HWULHYHGRQ0DUFK 

KWWSLGDYXFGDYLVHGXaRNUH\ORV5HV'HY6$5QGER[ 

5HWULHYHG RQ $SULO 

KWWSZZZLQVWUXFWDEOHVFRPLG$XJPHQWHG5HDOL

W\6DQGER[ 

VDQGER[FRPLQGH[SKS5HWULHYHGRQ$SULO 

'RL%%77-YROQR 

 

 


