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7KLV UHSRUW ZDV SURGXFHG®UIHH &/ KH DWPRKS/HSRIRMKHEW FR
WKH (UDVPXV 3URJUDPPH ,W DLPWVWRRY LH)FYLHDR/MP B B BVDHD
VXVWDLQDELOLW\ LQ KLJKHU HGORD W RRIQQ ER GSIRBID\R B L\Y K
FXUULFXOD %\ FRQGXFWLQJ UHRNMHDH FK B QIGH ¥ R R/NIHQ J RLDQO
PDS FXUUHQW SUDFWLFHV RI LQMWHWYEDPVRIXQN NX VDL GRE B
IUDPHZRUNV 7KH RXWFRPH DVSLUMM GHERR ND @ K.Y RANHOUW
JXLGHOLQH IRU XQLYHUVLW)\ VWQDEW®LMQ FLRINGR UFIXW H L\FX\
DZDUHQHVV DQG RIIHU VROXWLRGW IRD FEKARWGNY RGRPSH
VXVWDLQDELOLW\ ORUHRYHU WHKE@FRISHEFWNH B RLUPHS KWWV
RSHUDWLRQV LQ XQLYHUVLWLHVV JUREGX¥X QW PRYMELOD &/
FRPSHWHQFLHY DQG FRQWULEXWL®XVWR MXDE 8 @ L'\ M B OLR
*RDOV

7KLV (GXFDWLRQDO )UDPHZRUN |RQUDEQVLWR QLRH R MIIK®! b X\
FXUULFXOD LV LQWHQGHG IRVUSWANERD®JIRW FIXUVIWDXO D
RWKHU UHOHYDQW SHUVRQQHO K@ LHRQKHUY ((& X ZB W LKRDY HQN
UHVSRQVLELOLW\ Rl IROORZLUHLQ L@ IROMEIHYUH W B Q G VIDHF JWL
(GXFDWLRQ IRU 6XVWDLQDEOH 'HYHORWP WQW L REY V L Q7 NVHK K
WKLV UHSRUW LV WR VXPPDULVH ¥KWOILWLLHY PXQGFRPBI® O R
UHJDUGY WR WKH LPSOHPHQWDWURQ FRIOG"' EQ WAIGHRY , N BW
UHVHDUFK DQG ILYH FDVH VW XG.IVHM D7KHZ RIUND DVS® K @/L RD \
PDSSLQJ RI FRPSHWHQFHV WKDW K®M W LEHKQRKIMWFNRHPG RY |
HPEHGGLQJ RI (GXFDWLRQ RQ 6XVWVKQREOH KHYUH@GKSPMQ
 QVWLWXWLRQV FXUULFXOD

7KH UHVXOWYV RI WKH UHVHDUFKSROHFLPDINLQGE HIBQ IR B XYRII
IXUWKHU LPSOHPHQWDWLRQ RI VXKYQYPLQD PQK GIIEKHO RS R
FXUULFXOD RI (XURSHDQ XQLYHYNGEWQHN R,IW+ [\ \EDWHNVG RRY
SROLF\ LQLWLDWLYHV VHW E\ R@W HRID B Z\WDLFRSQIOCHO W HD Q1L V|
6XVWDLQDEOH '"HYHORSPHQW *RDOD/Q BUNHQ QEBDWKH qRXR
WKDW +(,V DUH LQYHVWHG LQ DGRS®WE QHVWXME W & WU R MHVIM
cJUHHQLQJé 6LPXOWDQHRXVO\HW®H ROQH PAWHXGS ZH W K MWK
WR SURYLGH D KDQGV RQ JOLPSWIH IHUWRW KH WHDOQWRH {
(6' LQ WKH FXUULFXOD ZLWK WHHBYKHRBY VK DRWWSKUD E L

+(,V WR VWDUW RU FRQWLQXH WKHNOMRXUQH\ WRZD
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7KLV GHVN UHVHDUFK ZDV FRQGXPWWHGSB\L RQU R($ B D Q V6 B/IX{
WKH *UHHQ (UDVPXV SURMHFW WR(G®¥BWWRQDWN VKIRE X
+(,V KDYH HPEHGGHG HGXFDWLR®QWR UQHEY OURQ PDH) WV Q D
DQG GHSDUWPHQWDO OHYHOV OHRQWRNHQJ ZWLIFRF BV WGE RQ
WDNH WR VXSSRUW DFDGHPLF VWELOLQ'HEEWE GQ QN K\HX ¥ R/
FXUULFXOXP LQFOXGLQJ WUDLQL @HWKRGEM LFXUD Q BEX\W B D
FXUULFXOXP UHYLHZV HWF 7 KDV KIDXS5 AR @ G HVEMULRXQJ R IT
RQ WKH VXEMHFW <RX FDQ DFFHRW IVRR (FHR BSHODN 19 UG DR
WKH UHVHDUFK

ﬁ ek <o<+< E

7KH OLWHUDWXUH UHYLHZ ZDV FRQW XFWBIQ@GGEGIDMZAHHQ 1RY

DQG UHVXOWHG LQ D GHVN UHVHIRWAKKRIHGR WWR FIRFWH U L Q J

e GHILQLWLRQ RI (GXFDWLRQ IRU 6X\MWDLQDEOH 'HYHOR S

e« JXLGHOLQHYV DQG UHIOHFWLRQV FRXQ BIPEXGGLQJ (6' LQ

e« WKH UROH RI PHWKRGRORJLFDO BDIQGLS HHPEMRGIGERD® DS S
VXVWDLQDELOLW\ LQ WKH FXUULFXOXP DQG

e« LQFRUSRUDWLRQ Rl &0OLPDWH &KWRBHFXG)AFWORK® ZEH
UHYLHZ ZDV OLPLWHG WR VRXUFHVWRXEOLWKH® BHW ZHt
IRFXVLQJ RQ +(,V LQ (XURSH
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7KHUH LV D VWURQJ QHHG IRU DNH\GHOPRIDWX GRVQ DW/K IR QV R &
HPEHGGLQJ (6' LQ WKH FXUULFXPD0O RAKHAK MD\WQ & WHQEMHHUWASWU L
DFDGHPLFV SURIHVVLRQDO VHUYRFHWMNDPNVHD Q\8 DV EGI)A
XVH D ¢ZKROH LQVWLWXWLRQé& BS SWKRD FRU R\DKDD W GORA-DWE R
DQG PDLQVWUHDPV VXVWDLQMMEKL X\WPL Y B U@ & \D \LHFOWX'G L
DQG OHDUQLQJ LPSURYHPHQW DQW®& ZHH® W AV GHRRLGH F W L R
LQVWLWXWLRQV

6DPH DV ZLWK LQWHJUDWLQJ (6'VLDURMWVUY AR &/ R U&RR O/OHE
HGXFDWLRQDO DVVHVVPHQW L QW& G DLFQWLE BIGW W PIEXQ DQ DAL
ZRUNVKRSV 0DQ\ DFDGHPLFV DQE&HV X ®NQIVV RPHIZEO V8 H L
LGHRORJLFDO FRQFHSW WKDW EWVIIEH DQH DR UKKE L(@GW B HDO |
FKDQJHV LQ WKH FXUULFXOD QWRG RURHEWWFEB ® WU DL\FOD.Q®!
FRPSHWHQFLHV

3HGDJRJLFDO DSSURDFKHV LQ (6L VK& XROWG DR WQKE KM EW QW L
DORQH QDWLRQDO OHYHO EXW NKRXQGZK HSK /& HR @ XWHKIHL |
EHLQJ GHYHORSHG ,Q RWKHU ZRBXEW HBKEBHYWHYHRMDO F KK
VXJIJHVWHG WKDW WKHUH VKR X OB QR W SEH BD RKQ W R/ LL]J®IF IRL
HGXFDWLRQ RQ VXVWDLQDEOH G5DWHIOHRLS PW R MW D RS ERWDF KF'
EH FRQWH[W VSHFLILF DQG WDN K QQWKR FROQ WIDGMHIM V RVQ
QHHGV RI WKH ORFDO HQYLURQPWH QW L \VF XHIMQWXOLHD VD\@ K& DI R
SHGDJRJLFDO DSSURDFKHV XVHGYW R RASH B FOKN V\KR/RWDOL®) [E i C
WR WKH VSHFLILF FRQWH[W L QHAKLF B UNRKH. GIHEG F PRVWL R D P
FRXUVH RQ VXVWDLQDEOH DJULFRRRMPXH WO DU XIHIT X LI DK
GLIIHUHQW DSSURDFK WKDQ D FRRUYGIDR@ VXYV W® LDQ B EVUH
ZLOO EH YHU\ GLIITHUHQW IURPFB GRKX\WURYH FOZ 3 &0 MADLN-LDQD
FRQWH[W VSHFLILF DSSURDFK HBXFMYWRGWEDY BOW VKHO
XQGHUVWDQG KRZ VXVWDLQDE L DILW\ HDBYSLALRHQ/P W @ WA KZHKLLWY
WR LQFUHDVH WKH UHOHYDQFH BRBEDINIRML FIDE G OPLDAN HR L WA
OLNHO\ WKDW VWXGHQWY ZLOQ BH DED HQNR KIHISJO N XZAKXDUAH
DQG GDLO\ OLYHV 2YHUDOO DFRRARDVQHKW OSS WRL HE VXS $HU R
HGXFDWLRQ RQ VXVWDLQDEOH GHYHORSB® H O ®DIFW PR H H
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+(,V KDYH FKDQJHG WKHLU DSSURDWI L@QDEQPR WS R UD W K®.
WKHLU PDLQ HPSKDVLV ZDV RQ URSHKFWYJ HRXW LGRQLPHIQ W I
GHFDGH WKH\ VWDUWHG WR TX®JYWHRERGM B QW LRHID® WX
FROODERUDWLYH FRPPXQLW)\ EDVYIPGSDROBFKHWVY L7KH \OMR U
DSSURDFK LV GXH WR WKH JUR ZPLSRIUWHDRRFIH RW VY VRD WK+
GHYHORSPHQW LQ DGGUHVVLQJ YORELDRD W KD PKDHIXIIH VW RFXL
MXVWLFH DQG HFRQRPLF LQHTXDSRUD\W kQ,V \DXWHN Q R @ DLE)F
GHYHORSPHQW LQWR WKHLU F XU SIHGIDIR WK DRXD B SLUDRIRAK
SURPRWH FULWLFDO WKLQNLQJOSPEREHOMWR VR OWKH IOV H DG |
QRW RQO\ SUHSDUH VWXGHQWYV JHR EG®UBOVRI@R DB OWKKID
VNLOOV WKDW DUH KLJKO\ YDORBO B\ HP,YORUHUNO $R XKIVW
DSSURDFKHYVY WR HQJDJH ZLWK WRBLYUBR RDVOH F/RXP/PAKILLGOLE
LQLWLDWLYHYVY EH\RQG WKHLU FDPSXVHV

$ORWKHU DVSHFW RI WKH WRSLFSDHMHQKH RFKKQQ 8 8 WHW KV
LOQWHJUDWLRQ RI VXVWDLQDELOKWVHQ GROXGHXOXPNGRIVL
ODFN RI VWDIlI HQJDJHPHQW L QRX IDERLIHYQW [FHR\R D @ IGQ D W/ U
VXSSRUW $ SRWHQWLDO OLPLWWWH FEQ WRU LLFXFODX GV. QUK (6 'O
SRVVLELOLW\ WR PHDVXUH ZKHWXMWVWKKDX\QKDIBUNLW\ JU
LQFRUSRUDWHG LQ WKHLU FXUUWIFFNXQB ZZALH®J M WHKW K K DDYRH
REWDLQHG LQ WKHLU ZRUNSODFHQ FRHMHUPB G LEQJW KD ¥ B
VWXGLHV DV ZHOO

§ASA &od( ‘6dolré —p22IrE

7KURXJK WKLV GHVN UHVHDUFK QZW R & HRQMWUW HLCHGY VW HMRF
HPEHGGLQJ HQYLURQPHQWDO VXAXWOXIPQDELOLW\ LQ WKH F

&XUULFXOD GHVLJQ GHILQLWLRQV DQG JXLGHOLQHV
3HGDJRJLHY DQG PHWKRGRORJXEDQJID(SS W R DFFKWHWL E ® OLLT
&OLPDWH &KDQJH (GXFDWLRQ

7KH PDLQ ILQGLQJV RI HDFK RI \WR 8 RPOHPW RRYVDLIGIGl XWUKMK.
H[SODLQHG EHORZ
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$QRWKHU DVSHFW RI WKH WRSLFSDHMHQKH RFK KQQ 8 8 WHW KV
LQWHJUDWLRQ Rl VXVWDLQDELOKWMVHQ GROXGHXOBPNGRIVL
ODFN RI VWDII HQJDJHPHQW LQRXIDERLHYQW LFHR\R D Q@ IGQ DWW
VXSSRUW $ SRWHQWLDO OLPLWW KH FEQ RU LLFQXFOMDX GV QUK (6 'C
SRVVLELOLW\ WR PHDVXUH ZKHWXMWVWKKDX\QKDIBUNLW\ JU
LQFRUSRUDWHG LQ WKHLU FXUUWIFFXQ R ZZLH®JI W WHK W K K DDYRH
REWDLQHG LQ WKHLU ZRUNSODFHQ FRHMHUPRB G L) JW KD ¥ B
VWXGLHV DV ZHOO

J3kr"<dpék <3

(6' RITHUV DQ RSSRUWXQLW\ WR UBBPH VX BE MAXFODL DID\G \K
LQWHUQDWLRQDOLVDWLRQ GHFIRRORALVLIOQWHUBRLYVOLYOL G
WUDQVGLVFLSOLQDU\ OHDUQL QH P3\D RHEQRL ®IMWS URPRIWLR
HQJDJHPHQW HTXDOLW\ GLYHUVLW\ DQG LQFOXVLRQ

(6' FDQ EH HPEHGGHG LQ DQ +(,&V RF DU HOX OXIFDFW LK) P DK
OHDUQLQJ LQ FRXUVHV DQG DW DQEDFYRUQAXED BXYWJIWE
RI LQVWLWXWLRQDOLVDWLRQWW RDAL GO | XHIUF OUHRORJ L @ K M/ [SW
LQVWLWXWLRQ EHFDXVH HYHU\ ®(FRQW KWW RZ® KIQWGALRUE

<" 30 3 d

e 7KH SURFHVYV RI IUDPLQJ (6" LV QRWHO DYMNMNUI RWQRED & K IH:!
HIHUF IWKIDW FRXOG EH GRQH LQ WKH LRQR ®I WRDW KW D
WDUJHW JURXSYV

* 6WDUWLQJ D GLVFXVVLRQ ZLWK VWWXGEMWQWE B U R QBEQ W K
6 XVWDLQDEOH "HYHORSPHQW *RDOWD GXDVWRP W& REMHH K L J K
LQEYROYHG LQ FXUULFXOXP GHVLI® WAHDHARKMLHKH) P WRDUHFR
(6" DV D FHQWUDO SDUW RI WKH FXUULFXOXP
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$ NH\ PHWKRGRORJLFDO DSSURDPKKRD SSRKH WXRQLEGXQ®
UHTXLUH D ZLGH FRQVXOWDWLR® Z& WK WXH\KS\D VAW X/ GLHC
HPSOR\HUV DQG HQWHUSULVHV VDHDWGIHRPH FVH C5RM DHO/G/ L |
DFDGHPLF JRYHUQDQFH DQG YDULRXV FRPPXQLWLHV

e (6' GRHVY QRW VHHN WR EH PHQWRRQRIGHL DPREXYINV B\ FRLQ/\W )
PD\ PHDQ WKH WHUP 6' LV QHYHU B ® OH[FSLOAL® L W HLQMW IXRIG
DV SROOXWLRQ DQG SURSHU ZDVWH GLVSRVDO FDQ EH

e« 7KH PDLQ ZD\V WR HPEHG 6' LC +{ DWDRIWH WSHUXPH\D M/IDL
DQOG LQWHUDFWLY H WLSMIUFRDDO- KWHHYOHFWLRQ RQ YDOXHYV I
NQRZQ DV W U D Q @ | RVUKASDDALLWY LHEID SHDDAURQWL\QQ H D U Q
DSSURDFXWRXS ZRUNV DQG FROODERUDWLRQ RXWVLGH

e JRUPLQJ D JORFDO{ FXUULFXO XLFF ILIKpQ#\(, ¥ QL Y6V H,AVQ PD\D @
GHYHORSLQJ D FXUULFXOXP LQ DOIORRZW WUMD @1 QRQW URW
FROODERUDWLRQV LQ +(,V IRU VXEWIRIEFXNE QB RQ YWHMDFOS
ZRUOG FDVH VWXGLHV SURMHFWI| BADR/HH & DOPFSIXW QR @ JD DAH
UHVRXUFH

$OPRVW HYHU\ FRXUVH KDV DQ RS SRUQWXR LLWA W R ZIHY\WM I J L
LV QR XQLILHG ZD\ WR JR DERXMIILVF W2LWHIUDDWK WKRHI R Q O\
GLUHFWLRQ LV WR NHHS IDPLODBWUWL @1 WK QVHKHD BR\Q ¥ /DU
DQG E\ LQYHVWLQJ LQ LGHQWL L\EXQ DSD B R/XUNJIR WV KVIKM 1S D Y
FRQQHFWLRQ WR LW

6HYHQ GLIITHUHQW H[DPSOHV RI (6" WHDFKLQJ

7XWRULDOV
6KRUW FRXUVHV
.H\ VNLOOV DQG VNLOOV IRU OLIH
-—-» IRUPLQJ DQG SUDFWLVLQJ FUMWDIRDE MOKIMANLD U iR Q HKYD:
VWXGHQWVeé FKRVHQ FDUHHU
3URMHFWYV
&RPPXQLW\ DV D OHDUQLQJ UHVRXUFH
~—-» WKH IRUPDWLRQ RI 6' LQ WKH EX WKL ORXP Q@ W X @ WIDXHD
WKURXJK WKH XVH RI FDVH VWIKX@ LFFHW W B DQ FDOUHV V & W U R

{ < tol-t=9 u;=t;1|bm] ou 1_-u-L|]tubm77]0c@000|Lomovb7;u-|bomv:
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7KH ZRUNSODFH DV D OHDUQLQJ UHVRXUFH
(QULFKHG &XUULFXOXP

-——-» DQ LQVWLWXWLRQ FDQ UXQ DQ F®ULHKPHDMQ SWWR D UDP\P\
WXWRUV GHYHORS EHWWHU VWNFK®G\D Q3 WR.DUFIKRRH YV ZKRHK
LQWURGXFH D QHZ (6' VKRUW FRRUVV IDGDISRVZ V& K W KH P\HG
DFWLYLW\ WR EH FRQQHFWHGHWMRIGFBD| WXMF@LNHWHBW

1++063 o6d

e 'LIILFXOWLHV LQ ILQGLQJ ZD\V WHRDL B $ @ HPM QDWW B Q \G LRIDA
FXUULFXOD

e +(,V TXDOLW\ VIVWHPV ZRUN GLIIHUHQ W\ \DAMERGDERRR V W
FDXVH FRQIXVLRQ LQ WKH XQGHUYWWD QWL QXQFEIWHRD W KK
DGGUHVV LVVXHV KRZ 4XDOLW)\ $IWW X UDKIFGIF HiIBH QW G 44 ;
DVSHFWV FRQQHFW DQG KRZ WR LHJ WWNVRIGXF M\ @ WH RWK H P

e /IDFN RI DFFHVV WR PHDVXUH ZKHWKHW /& X DWDH\H 24¢@LOY
LOFRUSRUDWH WKH 6' LQ WEKQG U FSRQUHWEH@WHD QG XVH W
DQG VNLOOV WKH\ KDYH DFTXLUHKGIGIXULQJ WKHLU DFDC(

~ o

§A8A8A 72681 < 06d 138 20k <d<+< &l+
3 3é+po 3 ,—& 3 éprM ép+l
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D>

7KHUH DUH WKUHH W\SHV RI OHDHUQHQH YGOIW WLRLW& HVK D'
LPSOHPHQWDWLRQ RI (6' LQ FXUULFXOD

e« &RQIRUPDWLYH EHDVHGLMY WKH UHSURGXFWLRQ RI NQR
cPDNLQJ WKLQJV EHWWHUE@

e SHIRUPDWLYH OLQVROLYBY FULWLFDO UHIOHEQWLR® DQG

e« 7UDQVIRUPDWLYH LOQFIOXGHYIWKH H[WHUQDO REVHUYDW
ZRUOGYLHZ LQ RUGHU WR DOORZIRFKRQOHLWLYH DQG
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,Q WKLV GHVN LUHVHEOPKWHG WWRRM6UMHM PRVWO\ IRFXVHG
WUDQVIRUPDWLYH OHDUQLQJ DV WRRHGPORIGLHF DE® DG SWKRD
FXUULFXOXWUDQVIRUPDWLYH OHDUQLBXVDIS\®®RIQH & KHR S(BR
RIFROOHFWLYH DZDUHQ HVV ZKLFK Q\WKJHQV W W Q WO WH Y HL\G
VKRXOG SULRULWLVH WUDLQLQUQIRUQNRD®HKN URW R DHAPLEYHHG O
VXVWDLQDEOH HGXFDWLRQ ,PSOB® 8 QW DRIFWIIOWR/URUP D
SHGDJRJLHVY FDQ EH FKDOOHQJNELEXW X.WW D\ @QIHEHLGOH. GV Wi

7KHUH DUH D QXPEHU RI LGHQWN\RLBEFHKIOHUBDWHL W KR QSU R

WRZDUGYV WKHVEKDRUDALRFWUDQVIRUPRW(BHZOQMWK UQ IKLI K H L

HGXFDWLRQ %DOVLJHU HW DO
(6' PXVW EXLOG RQ WUDQVIRUFDWDYH @M B UQOKNYPS B O BMW
UHIOHFWLRQ RQ JRDOV DQG YDOXHYV
7JUDQVIRUPDWLYH OHDUQOFRROVVW RFULWLFD O/ RFALID F
FRQWHZWLFK LQFOXGHYV WKH HGXFDWLQQWOWXUILRED® |
VHWWLQJ VXEMHFW WR SRZHU UHODWLRQV
&RPSHWHQFHYV DPRQJ HGXFDWRRWPBHERJQHMHGBQG DFFR
OHDUQLQJ HGJH DVVHVV WKH DEN§ERRQPH®WW KB % & RAOH
JHW SDVW WKH LQ EHWZHHQ VW PRGY VDQXGF WILFR.@ IDVQIEW H
DVVLPLODWLRQ RI VXVWDLQDEOH PHDQLQJ SHUVSHFWL
7UDQVIRUPDWLYH WHDFKLQJ VKRXRPG S§APBURQBMEAE[EADI
LQWHU DQG WUDQVGLVFLSOL QUDULM\P WY L FH GIHRWJID
HQJDJHPHQW ZLWK NQRZOHGJH Y® MAHVY QD @® EW RTIWHIRK
VKRXOG DOVR WDNH RQ WKH UQRI & HD URROQFIKB @ G | DR LADH.I
DPRQJ VWXGHQWY EXW DOVR EHWHEMHQ VWXGHQWY DQG

<"0 306 3 d

e QWHJUDWLQJ WUDQVIRUPDWLYH QUBVQLGDUZDWKLR (K1
WHDFKLQJ DQG EBDVUHGQLRQ D SURFHVV RI FROOHFWLYH I
HQJDJHPHQW LQ FRQFUHWH LQLRULDW QYW DG LY H5 DWAM
DSSURDFK DQG FRQVWDQW UH QHRHRWLDANYRQXHM WKH

e QWHJIJUDWLQJ GLIITHUHQW HPDQ FLSTHWRHIG [DIRG LW ¥ DRIDVQ
VWXGHDWNGHPLFV DQG XQLYHUVLW\ SHOWRQQHQJILQ Wt
VXVWDLQDELOLW\ WKHUHE\ HPDQF VSADXELHXIWD/Q IGQ W R DS)F
VRFLDO LQQRYDWRUYV
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&RQWHPSODWLYH HGXFDWLRQt DV HD HR X P DRN LVR @DIQW MRHUJ-
DQ HIILFLHQW SHGDJRJLFDO P HWKLRGK DROUWARIFQ D IR D RIEW

JOLSSHG FODVVURRP LV D PHWKRGCOWRULLQILFRRUWSEBHQWW D
DOO WKH LPSRUWDQW LQIRUPDWHRBHIRU W K& DR/YIRRQW |
WKH\ FRPH WR FODVV WKH\ FDQA@AAMWKXKYNORGYD DWIGF KLY
RSSRUWXQLWLHYV IRU KLIJK OHYHO OHDUQLQJ

,PSOHPHQWLQJ 6' LQ 6FLHQFH 7HFPRPQRORIW KHRLWHFAW L
67(0 KDV D JUHDWHU SRVVLELOHWUYU FIRQQFHFHWLR 2 KHIQ)
FRUUHODWH WKURXJK FRUH VFL HSNW HLCW X BKE DAWVHF W IQW E |
WKLQNLQJ DQG HPSLULFDO RE\GHHEXDWG R® D Q B WK i WWWL
DJDLQVW H[LVWLQJ GLVFLSOL @FK\L QGFHBQE WMDY DQ JDi

I++63 od

&KDQJH LQ OHDUQLQJ DSSURDFKHW @ R @fMH D QL@RXA &' DIFVE
WR WKH WUDGLWLRQDO GHSDUWRMWQPWBW X B R PRSIDXQUPYHHQL
DQG LWV GLVFLSOLQDU\ ERXQ GIRWPISHODW WKH. @ W JGIL © B WW R
OHDUQLQJ DQG UHVHDUFK DW DOO OHYHOV

IDFN RI DZDUHQHVYVY RI WUDQVIRUPDWLYH OHDUQLQJ

IDEN RI IXQEHZDILQDQREFLDO UHZDUGYV WR H@XFDWRUV SD
WUDQVIRUPDWLYH VFKHPHYV

([LVWHQFH RI EXUHDX WKIDW. KMGWUHPWVKH IOH[LELOLW\
XQGHUWDNLQJ RI LQWHJUDWLRQ DFWLYLWLHV

3URIHVVLRQDO WUDLQLQJ WR G H¥YWHOKRS LDQQVGN E R/AXSVHR 19 ¢
LQ (6' IRU WUDQVIRUPDWLYH HGXFDWLRQ UDUHO\ H[LVYV

7KH SRWHQWLDO FODVKHY EHWZHHQ XWHDFIKQ QE LROX.WHK RLF
FHUWDLQ VXEMHFWVEXVLQHVV VIFHWRRAW PO UG 8 WIDYH S\
SUHVVXUH WR PDLQWDLQ WKH F)>SWLHR@WD SSURIDLMK ® GIF H
WKH\ LGHQWLI\ WKHPVHOYHV DV DAXNNWDL@D BEO GWMP PED
LQ UHVHDUFK HQYLURQPHQWDO H RQF HRKH DLWHPD Z K H M
WR VRPH UHVHDUFKHUV IRFXVLQQJRDWNVW RIG LEMLIR Q Q O QRIL
WKHLU FDUHHUYV

~N <

;sr ty-umbm] |_uot]_ =oltv;7 -||;M|bam 7 Wl=t;;IMbdm% -u;m;vv:

om|;lrt-|b™; ;7t1-|bom bv -m -rrm$--Im7|o6;{umMbm] %b|_|_; Jo-t o=

ymlotu-]bm
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&OLPDWH FKDQJH HGXFDWLRQ &&GHXYIHOR®RHIDBBWHYN DC
UHVSRQVHVY WR FOLPDWH FKBQVHKDNGILWEW HP BFKQ QRO H & C
DGDSWDWLRQ E\ LQFRUSRUDW LKQHIL UWF X Q W/iRE MY E U\7RDRKIWHF
WHDFK DQG OHDUQ DERXW FOLPDWH F&DRZHQD GFDHSWKDR\GLVR
PHQWLRQHG LQ WKH VRXUFH V

e 1HZ DFWLYH OHDUQLQJ WHFKQLTDKHHFXXWLEXGDRVYV GLVI
+ &RQQHFWLQJ OHDUQLQJ WR ORFDO SUREOHPV

e« IRXULVKLQJ SUREOHP VROYLQJ IDODQ@BVFULWLEFDO WKLQNL
e 8VLQJ VWRU\WHOOLQJ WHDFKLQB GWFDKQILRAHY DQG WH

ORUHRYHU LW LV LP S\RUHW DHPE MWK BOYLRQMYHHBKDQJH L
FXUULFXOD DQG PDNH HIITRUWYV WAB\L QFE SO/ HHQIWL\Q ¥ I&\&L(E |
KLJKHU HGXFDWLRQ LQVWLWXW LR QWR FBDH) FHRQUFHR 0 & BVLH W W )
LQGLYLGXDOV )XUWKHUPRUH WERBQWVQL B HI DFMVOLLYAHD SV )\
FKDQJH LQ WKH ZRUOG

<" 306 3 d

* 8QLYHUVLWLHYVY KDYH WR EH D FWLR® BQRFORWBWWH FIKB G
DQG WR GR VR WKH\ KDYH WR LODEFRXDBWLRWOWR WGXHBWRR

DVVHVVPHQW DQG LQWHUDFWLYH WRIMDH KL\ IPGIIV KIRFGHN
ZRUNVKRSY WKDW PHHW WKH LQWHRWELNGOUD OH G CLUQGQ M E

e 7UDLQLQJ RQ &&( FDQ EH DG G U H \OHNENOLD W/ B R GXFILYDH U \
FOLPDWH FKDQJH DVSHFWV LQ WXGL BJLYWZ QD WRNUGM IV
FRXUVHVY GHYHORSLQJ D IOH[LEPXUDQBXIOXWH UG E V FIDS/C
WUDLQLQJ DQG FDSDFLW\ E\ HQ KR@FLHERYDWWN Q B UE/HW
XQLYHUVLWLHY DQG E\ RUJDQLVLQHPHYBOQW\D QG ER Q NH/L

e C&RQQHFWLQJé LV FRQVLGHUHG RXAK ARV && [ @MFSY DW LPY
LPSOHPHQWLQJ &&( YLD QHZ FURVV GLVFLSOLQDU\ FRX
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1++63 od

7KH IXO0 LOWHJUDWLRQ RI &&( D@WRHXGVY W K M LDVA WFLXYUH
FROWLQXRXV VXSSRUW RI| PXFKVDWD R DB @B OHRHQW VWDI I
DFDGHPLF VWDII JUHHQ RIILFHWWIN H K R ODGHG W [WUXHFUKQ D\
DQG SROLF\FONHULUY UHSRURWH® RZK DLW RINVQ\ +(,V IDFH O
IXQGLQJ DQG ODFN RI VWDII H[SHUWLV H

7KHUH LV D ELJ FKDQFH WKDW &&HFEZIRIG WL EHOLPLSIDO FBMB
DUH QRW HQRXJK UHVRXUFHV WAVWWRDQY ERPEG & HUHO B U
LQWHJUDWLRQ SURFHVV

7HDFKLQJ &&( ZLWKLQ WKH (6' FDLQQW WY DVWWX W LRND ¥ HFDGK \
DFDGHPLFV SUHIHU WR IRFXV RQ' RWBPHZREBSLWKDQ FX
FKDQJH

3RVVLELOLW\ RI FRIQLWQ@HYEGX\DFOY DEHFRPH SDVVLYH
NQRZOHGJH DQG GR QRW DFW XSRYHW KENDNQREIOHGJIH W

SA"A ‘06<2206381k <3d

$SSURDFK WR LPSOHPHQW (6' LQ WKH FXUULFXOD E\ +(,V

$FDGHPLF VWKRXOG EH HQFRXUDJHG WR O HXHOREXE®DB
UHVRXUFHYV IRU VXVWDLQDELO LOW\ IDH)ASH M P R WORE MCKLHAL L
GLVFLSOLQH

7HDFKHUV DQG PDQDJHPHQWKRXDIG FRQWLQXH HQWHU S
ZLWK HPSOR\HUV DQG SURIHVVLKGDWONEGGVHNQWRNGRYH
QHHGHG IRU EXVLQHVV RSSRUW XVQNDLDVE IOQ BIE RHPRIRNJ L

+(,V VKRXOG FRQGXFW IXUWKHU QR M HRIUF KV R Q OVOR/HWLRP S
JUDGXDWH HPSOR\HUV IXUWKHUG® D QIEF®NHE R GBHG UHW/HH
FRPPXQLW\ VWXGHQW DQG DFDGHBVFZSDOWIM WKKL SV
GHILQLWLRQV DQG DSSOLFDWLRGHRWY' BDEDGHRVF\G B\
SROLF\ PDNHUV
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e 6WXGHWKWRXOG EH HQFRXUDJHG WR UDLWHDDREUHRIHNY F
LQ WKH IRUPDO FXUULFXOXP WKUEXJKDERKQY KV KM DO ¥R
DQG LGHDV WKURXJK WKHLU VWX&HQM XG 8 Q WV XQMRIQWL

$SSURDFK WR LPSOHPHQW (6' LQ FRPRONOPFEKRDDEM RHUWHU QD

e *RYHUQPHQW DQG SKHWERKEOGGNHQBVYHDVH WKH UHVRXUFH'
+(,V ZKHUH VWXGHQWY KDYH D GHBORG LRUWKH\LR BNV X (
SURPRWH WKH UHOHYDQFH RI 6' DHQdD UXBBRBW R(,¥'LQ
LQFRUSRUDWLRQ

e« (PSOR\HUV DQG SUFEIRIGVHR Y RRXOG IRUP FRQQHFWLRQ\
LGHQWLI\ QHHGHG NQRZOHGJH D®HP VKRV OMR/ KERSNL QEWR
SURIHVVLRQDO VXVWDLQDEL O LX\GHQNL OX@V. PA\G W R BN R Y
UHOHYDQW H[SHULHQFH WKURXJK ZRUN DQG LQWHUQVK

JRU &&( WR EH VXFFHVVIXO XQLUWHHKUWRWWBWH DHZKRBGRXU
XQLYHUVLW\ DR ULRQWHIUDWH &&( LQ HYHU\ GLWHQSOLQH |

,QWHJUDWLQJ GLITHUHQW HPDQFLYBWSRHOG DN®RGLW VYV FQOWQI KW
VWXGHIDFDGHPLFY DQG XQLYHUVLW\ SHOMBQQH®@®JLQ WHDF
VXVWDLQDELOLW\ WKHUHE\ HP DQF VSADXIN\GLHQWD/Q IGQ W & DHR/WI
VRFLDO LQQRYDWRUYV

,Q WKH FRQWH[W RI WUDQVIRUPDWILYHWAFIBKHWWR @O | D
EHQHILW IURP WKH FRRSHUDLWLWREH LOQWHIDDWLRQ RI 6

GLVFXVVLRQ DQG FRRSHUDWLRQ EHWIZH\H Q V1 ¥2K/ X QUGN X @ Q)
UHFRPPHQGHG DV LW ZRXOG GH YRDIR B KMKQHN IV QVIX GKHHQDVE V\ KE
OLQNV WR WKH UHDO ZRUOG DQG FRQWH[WXDOLVH WKHR

&DPSXVHV VKRXOG EH ¢OLYLQJ WRER QW RUGLHYW LLUQ ¥ K HF
HQYLURQPHQWDO DQG VRFLDO FKD®RIHWXWHK VWH RKODRXQRB
VSDFH IRU VWXGHQWY WR LGHQW VI WEKBUY ULGHA D RDG0 FAKFDRCF
FDQ IDFH DQG KRZ WR RYHUFRPH WKHP
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,Q RUGHU WR FRQQHFW VROLG WKW HJHDWX WHN RIHX & DYHF W VA
(XURSH (68 FRQGXFWHG ILYH LQREHIUN WHW IRQYKLEWB | | RAL
LQFOXGLQJ VXVWDLQDELOLW)\ HQ WIKXKWMLKFXWURF X QD YRIW WIHS
RI WKH LQWHUYLHZV ZH VSRNHIZDW K \WLRIQDOH & IQRAQD R/IL §
1RUZD\ 7KH FROOHFWLRQ RI| FHD \®i R/MHXFON HAWR DRODOSR WHKG \C
ZD\V FXUUHQWO\ LQ XVH WR LERAXEH VRKWOXQBELQQW\R
PRVW LQWHUHVWLQJ UHDOLVDW IVR/QR/| RECDGAHD GRRUA.@H FWK IR G
FKDOOHQJH WR ILQG LQWHUYLHEZRBVH NKWMXIEQ WX UL QR YRIIGI L
PXFK PRUH FKDOOHQJLQJ DV WRHWXR /DA @ D E QOVHA\U D@V MF
HGXFDWLRQ FXUULFXOD LV VWIOXGWLRQ SKDVH RI UDSLG

"ASA edk <d<+< E

(68 GLVFXVVHG ZLWK DOO FRQVRW R4 PWKMHUMQWHHIWYWHKH D
FROQWHQW RI WKH TXHVWLRQV KK \RHBSHUDWR HRQ WKXKIH TWKKIL
UHIOHFW WKH VFRSH RI WKH LORMUNEWZ+D,QEQIEI IELREB QW €
H[SHULHQFHV RI HPEHGGLQJ VXWWRDQD & K®LWS HFRLU RN T XH
WDUJHWHG WR KLJKOLJKW QR WWRDQFAD\HW KV KB WIKHU @ LD KHG
GHDO ZLWK LQ UHODWLRQ WR HRBHERZIOHIGIH ERRGDOWRF
KDQGV RQ H[SHULHQFH WKDW WK H H (JDLQGAH G HESKJU\G B HADKA!
SURFHVV DORQJ ZLWK WKH SRVGWRYRXRXWFRPHV RI WKH

7TKH TXHVWLRQV RI WKH LQWHUYWHHE EZBWHIJRIUVLIHG/HG LQWR

D ORWLYDWLRQV DQG SURJUHVW WIRZDBEICOLWWPEHGGLQJ
E $SSURDFKHV WR HPEHGGLQJ VXVWDLQDELOLW\ DQG
F ,PSDFW
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7KH 5HFWRU Rl WKH XQLYHUWKW\XIQLXHHQLW\ LV WUDQVL
RQ HPEHGGLQJ (6' LQ DV PD@\RZDUGY VXVWDLQDELOLW\

IDFXOWLHY DQG GHSDUWPHQWVWMMWLYHV VXFK DV WKH

SRVVLEOH DQG WKH &HQWUHUIRQVLWLRQ 8*HQW 6XVWDL
6XVWDLQDEOH 'HYHORSPHQVW XZALRPAHKL GFW RROV WKH *UHHC
LQVWLWXWLRQ KDV GHYHORBBG DRUYH\V WR DVVHVV WK
DQDO\WLFDO IUDPHZRUN WRLFMDSROWWOQOMH RI (6' LQ WKH F
WKH SURFHVV RI WUDQVLWLRQ IRU WKH

GLITHUHQW SURJUDPV 7KH IUDPHZRUN

KDV KHOSHG LQ LGHQWLINLQAIKEX QLY #IF Y POVR VHHY
LQ GLIIHUHQW SURJUDPV DQG k4N ﬁ%JDQG &&( DQG IVF
D JRRG FRQYHUVDWLRQ DPRRY RKERG DSSURDFEK WR 6" 2

GLIIHUHQW DFWRUV ZLWKLQ LR 6 yWDPQJLEOH
7KH IUDPHZRUN IRU LPSOHPHQWLQJ

(6' LV DQFKRUHG LQ WKH 6'*V. VR 6'  _ . .
LV VHHQ DV D EURDG XPEUHObOIKp<wrdp O 23 ...07d kYKk

WKDW HQFRPSDVVHV WKH VRFED®KNKKR W3 <+dkldk

RI VXVWDLQDEOH GHYHORSPHQW DV ZHOO
7KH XQLYHUVLW\ KDV D UDQJ

LOLWLDWLYHY WR LQWHJUDW
$V RI VLRI WKH XQLYHUMULIM oDELOLWY LQWR WKH

IDFXOWLHV KDG LQWHIUDWHG S| vHUVLW\ DOORZY DOO VW
VXVWDLQDELOLWA LQWR RQHRERRYR opyvHY IURP RWKH
SURJUDPV 6RPH IDFXOWLHV yWRUWHSY b1 0DELOLW\ DOG
ZLWK D VLQJOH SURJUDP DQ@ MNKEYD |RU vWXGHQWYV WR Vv
XSVFDOH ZLWK PRUH SURJUDP¥ G, wiRODO WUDMHEWRU\ R
'RUNVKRSV DQG FRPPXQLWY VRYWFI"hpDEOH GHYHORSPHOQ\
OHDUQLQJ KDYH DOVR EHHQ L GHRWEWY D RVHPEHGGL 02

LPSRUWDQW PHWKRGV RI LPJQRNHHIYBEIoLw\ LOQWR WKH

(6 EHIJDQ LQ WKH V DQG ODWtE

GHYHORSHG LQWR DQ LQVWL
7KH XQLYHUVLW\ LV FRPPLWWEBURRFK LQ WKH V. "HVS
SURYLGLQJ UHVRXUFHV DQG XXISSHRWWAWL-WRW HITRUWYV WR W
HPEHGGLQJ VXVWDLQDELOLWXMIVRK@DELOLW\ WKHUH DU
FXUULFXOD +RZHYHU SUDFWKP®®HQJIHV ZLWK LQWHJUD)
EDUULHUV DQG ODFN RI UHVNRBHHNI DUKH FXUULFXOD GXFt
VWLOO VLIJQLILFDQW FKDOOHXEHIWHW VIRUD BHIHMUVRQQHO UH!
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7KH XQLYHUVLW\ KDV D FRRUGLIO¥@AU3 él1+ =v3 ...6"d ki
DQG GLUHFWRU RI VXVWDLQDELOLW\ ZKR

IRFXV RQ LPSOHPHQWLQJ 5LJD 7THFKQLFDO 8QLYHUVLW!
VXVWDLQDELOLW\ DW WKH X Q¥R vAKHY DL ODELOL W\

LQVWLWXWLRQ XVHV YDULRXMYWHPEKSBIWR FRPSO\ ZLWK
PHWKRGV WR LPSOHPHQW HGXFPH- BRI RYUHPHQW WR GR
VXVWDLQDEOH GHYHORSPHQWy (5 wk DO DLP WR EHFRPH
LQFOXGLQJ D VHPLQDU FRXUVAWIKRWBWLRQDOOV UHFRJIQL
LQYROYHV D SURMHFW RI HFRGRYHURPW\ H J LPSDFw UL
LQWHUHVW VXFK DV ELRGLYRYVEWI R\ FRQVXOWHG RW
FDPSXV 7KLV FRXUVH LQFOXEHW HUVLWLHY DOG GHYHOR

ILHOGZRUN DQG SUDFWLFDO y\wypwHJI\ IRU VXVWDLQDELO
LPSOHPHQWDWLRQ RI SURMHF¥R (& DWLOJ WKH 6'*V D

FRXUVHV DOVR LQYROYH SUQRWAGR®? RQ SUDFWLFDO H[SFH
LPSOHPHQWDWLRQ RI SURMHEWY BSFKpBY 4 wR WKH FXUU
DVVLVWDQFH IRU UHIXJHHY Q850 UHTXLUHPHOW PDQGD
VXVWDLQDEOH FRQVXPSWLRQ QHKYXEMHEW RQ VXVWDLOD
SHGDJRJLFDO DSSURDFKHV WKRW 6B H K LEK LV DOUHDG\
EHHQ HPSKDVLVHG LQFOXGH  SHRMHEFYE 7KH XOLYHUVLW)
VHPLQDUV ZRUNLQJ LQ JURXSYSSL0J RXW 6'*V DOG LV VW
ZRUNLQJ ZLWK ORFDO VWDNHRREGHYVRI Lw 7KkH WLPHIUE

DQG VHUYLFH OHDUQLQJ SURMHFEW RI LPSOHPHQWLQJ
VR WKHUH LV VWLOO

7KH XQLYHUVLW\ UHFRPPHQGNR D

ZKROH LOQVWLWXWLRQ DSSURDFK DQG

HPSKDVLVHV WKH LPSRUWDQE&&(RIV VWLOO EHLQJ GHYHOR

FKDQJLQJ WKH EHKDYLRXU RGELVFXVVHG EXW WKHUH LV L

LQVWLWXWLRQV WR DOLJQ ZLWXKOoWPHOHIM QWEIOGI WKH FXUU
GHYHORSPHQW 7KH XQLYHUVLW\

VXJIJHVWYV ZRUNLQJ ZLWK VWDII WR
HQVXUH WKDW WKH\ XQGHUVWBQGIMGHKE < pé 17r6dk
UROH RI KLJKHU HGXFDWLRQ LQVWLWXWLRQV

DQG WR VWUXFWXUH VXVWDLARRELGEWN WAL w\ RI %xFKDUH
WKH XQLYHUVLW\ ZRUNLQJ WRZDUGYV HPEHGGL!

XVWDLQDELOLW\N LQ LWV FX

V
7KH XQLYHUVLW\ LV LQ IDYR RI!QXJK D QHZ VWUDWHJILF

LPSOHPHQWLQJ &&( HPSKDVEVLQY, yyv w\ v FXUUHQW PDOQ
LOWHUJHQHUDWLRQDO VROL WH UHVHDUE

DOVR GLVFXVVLQJ WKH SRWI_LJ%W/IS%%R\}'IPESLDCJ:LV\/N\ WRZDUG
RQ UHVHDUFK IUHHGRP VXVWDLQDELOLW\
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7KH 8QLYHUVLW\ RI %XFKDUHVW «8T+ 83 <3 < —kpdo?
ZRUNLQJ WRZDUGV HPEHGGLQ3 f<~ "t1E BDf—oN
VXVWDLQDELOLW\ LQ LWV FXUULFXOXP

WKURXJK D QHZ VWUDWHILF SODQ _RI1_ WK
L

H
XQLYHUVLW\ V FXUUHQW PDQ7C£<[5_IWLI-FS RQFH RI HQYLUR
DLPV WR SURPRWH UHVHDUF%I:QBEJ/W%DJbLQDBQEE;(%ll__VYV;lIJ_\(/?LVV\\//E:VF)If
UHVSRQVLELOLW\ WRZDUGYV
VXVWDLQDELOLW\ 7KH LPSOHHE%\]/\HDL\AII_I'_:% QG GLVFXVVHG

RI HQYLURQPHQWDO vxvwpLYBEESPwWATNRQ WR2DUGY L
VW LOS, D FKDOOHQIH

GRQH RQ D WUDQVYHUVDO EﬂiWLbVORDO JY 7 IRU VRELDO
WKRXJK WKH XOLYHUVLW\ z RENWVR

URQPHQWDO VXVWLE
J

VXVWDLQDELOLW\ RXWVLGH \R/Rﬁ IlEI)?

ZLWK DGGLWLRQDO FRXUVHVDIIg QWEH WRLYHHVUSVF;HSgVJgE/HXB
WUDQVQDWLRQDO SURMHFWV_ xHIJ"K BPH W LO WKHLU OR
(UDVPXV 6WUDWHJILFE 3DUWQ GURPBGPHRQ Q
QWHUQDWLRODOLVDWLRO s WP EIYHYRgR PCGLWLRQ
LO KRZ WKH\ EHOLHYH vxvwiD88ZPHHRQ RIVWXGHQWYV -
FDQ EH EHWWHU XQGHUVWRRG %(f' YLURQPHQWDOOL FR
LPSOHPHQWHG DW WKH 80LYHUVEWQTkRQC WKHY GHPDQ
QHZ UHFWRU KDV D YLVLRODUVUWUBAREYIPVEWLHV LQFRL
SODQ WR IXUWKHU HPEHG (6IV\;(v§<V\(API%|_PDELDOGL;NL\QLL?/V\\I/VUK;Vbllfﬁ
FXUULFXOD EXW WKH SURFHYYV %Vgg}'HLDo[g)L}H 500 LOYR.
LQ WHUPV RI VHFXULQJ |XQGL§9 ﬁBg £ Q
YHU\ ORQJ LFSOHPHQWLQJ VXVWDLQDEL
1RUZHJLDQ XQLYHUVLWLHYV

WKHUH DUH VWLOO LQVWLWX
'LITHUHQW DSSURDFKHV DUH  GEHEQRYHQHFHY DQG DFDGHPLF
GHSHQGLQJ RQ WKH FRXUVH DQRS FRQFHUQ
GLVFLSOLQH DQG YDULRXV GHSDUWPHQWYV

VXFK DV %LRORJ\ DQG %XVLQHVV
$GP|_Q|_VVV0UDWLRQ KQDYH° PDGQ7HK¥| ELJJHVW FKDOOHQJH LQ
PSOHPHOWLQJ VXVWDLQDEL

FROVLGHUDEOH SURIVHYVY LG TGS R o N mkroGHUY D
IUDJPHQWDWLRQ RI VA\VWHPYV

LOQKHUHQW V\VWHPLF I1ODZV
7KH XQLYHUVLW\ LV LPSOHPHQWLQJ &&(

DQRQG D QHZ PDVWHU V SURJUDPPH LQ
&OLPDWH &KDQJH 6XVWDLQDELOLW\ DQG
(QHUJ\N LV EHLQJ FUHDWHG
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7KLV ILQDO HOHPHQW RI WKH ITUDPWIEQ BINVI RE X WHXW W Q LRRCF
WKDW DUH WKH GHVLUHG RXWFRPMH IRIULEWMILIDQDLEXIH( G X |
'HYHORSPHQW (6' ZLWKLQ FXUULFXOD

JLUVWO\ LW LV XVHIXO WR FRXQVKS WD IZKDE\L Q@ ¥ WP\HRQPS HEW
WKH UHFHQWO\ SXEOLVKHG (8 *UHHQ&RPISQ DWW IK®L {K\URERHD
IUDPHZRUN

%LDQFKL HW DO RITHWV D XVHIXO GHILQLWLR

\

~ €$ VXVWDLQDELOLW\ FRPSHWHRERGHRFIRXMDU\Y O HLDAL

YDOXHV DQG HPEUDFH FRPSOMH RWWHPXHV® REGWHE
UHVWRUHY DQG PDLQWDLQV HFRW\XWWIPFKHDB@HUDG
YLVLRQV IRU VXVWDLQDE O HF KW X URQY GHKYLW/ORIS LLQQ
VXVWDLQDELOLW)\ NQRZOHG OHi DWNLHIUO/N VIRQS KIHW W D WY
SODQ DQG DFW ZLWK VXVW L @XBLH ZWW K QALEHQS0 DX

\\

'LWK WKLV LQ FLQG WFLVKDW ESHIQQB PH{SIOIOW IS CD W
FRPSUHKHQVLYH OLVWLQJ RI WKH XV QR H ZFDIUFR P § HA/RKYQVFHL
WR WKH SURJUHVVLRQ DQG DFKLH YHKLWOQRD 8 IL V XG& MADLLI@IHE
UHVRXUFH IRU HGXFDWRUV WR JDA @ D@JR YRH UWXL\H\E DRLIQI EEL
FRPSHWHQFHY GUDZQ RXW WKURXWKWIX QWRHDPVRQUW RJ N Y
UHDGHUV WR NH\ OLWHUDWXUH MRXBEHNVRDP© B QRON K KEUH Q W V
FRPSHWHQFHV 7KH SXUSRVH RI WRSRRBISE LUIL RY LORW W\R
FRPSHWHQFHY EXVWKMDWRUV WE&DIDA. A BGTXLEFN XQGHUVWTE
FRPSHWHQFH DQG VLJQSRVWLQJ VKR FX \ZH.\W CR H Q B EFOUHH O K I
ILQG RXW PRUHKH FRPSHWHQFH PDSRRDQ ERIl MRKIQ\G UH)SRH |

$V D ILQDO HOHPHQW LQ WKLV BDIFKUZDY W KW KH D\ELEROH. DG SAL
DSSURDFKHVY DQG PHWKRGV UHMFRJQLRIIGDVONKDDMWWK E BB G H
SURSRVHG DV EHLQJ PRUH UHOHYB Y WOWRPWXBES® RRUWL Q J
VXVWDLQDELOLW\ FRPSHWHQFHYV
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7KH WDEOH RU PDS EHORZ RXVGOIQQWHM LIHGSO L DR W & H WOH.QWFHH
UHYLHZ 5HIOHFWLQJ WKH DSSURWDWKQUGRBPR\SHHGVEQ PB Q\ H
IUDPHZRUNV DQG WR DLG XVDEGOIQWL IWKE KR P B HEHHH@F B
LQWR WKUHH FDWHJRULHV 7KH FQ@ WHYIIRG MV OH tKOIDG GH
KDQGVeé PRGHO 2UU RI HFRARFLIFD®HOLWHUDF\ DQ
e :D\V RI WKLQNLQJ DQG SODQQLQJ KHDG

e« 9DOXHV DQG EHOLHIV KHDUW

e :D\V RI DFWLQJ DQG GRLQJ KDQGV

7KLV PRGHO ZDV LGHQWLILHG DPHB3R BN LWBR QRIUD DXQULH/IK QV KU
FRPSHWHQFHY LGHQWLILHG LQ WWR DWW HKURIDW X WH FU 8 B MHX
LQFRUSRUDWHY DOO WKUHH GRH® LLQVY%I RRPRYQIDJR QB PQ
ZKLFK LV ZLGHO\ XVHG LQ MGX FBIWLA B D 0Q\ QW VR XQIFR
DOVR WR DVVHVV OHDUQLQJ 7HHWBRUHHMF GRPPULEYE RO OWKE
KHDUW KDQGVé PRGHO DV WKH\ LQFOXGH
e &RJQLWLYH GRPDLQ FRQFHUQHGWLRTX RV LNQLRRZD B Q GHD S
e $IIHFWLYH GRPDLQ FRQFHUQHGWXW®KVSD®6HVRV/RW I RRQ VL
e« 3VIFKRPRWRU GRPDLQ FRQFHUQHGLRQVRISKNVOPIO DS

,Q HDFK FDVH D VKRUW GHVFUL3WLRIR RL GG OFRRQ H & HW
VRXUFHY LQFOXGHG LQ WKH OLWRVBWXUHH ARHPYSIHHWZ HAXKHH- 1O
FRQWULEXWLQJ WR WKH DFKLHYIORIS@WORN VXVWDLQDEOH

7KH OLWHUDWXUH UHYLHZ SURFHQY\W R SRKRYILINKMRKIGRW K/ IR FFH
FRPSHWHQFHY DQG LQ DGGLWLRIQUVIRWV NXOIOWKRUQYIZHQW
FRPSHWHQFHYVY ZKLFK VKRXOG EHVVWHAHRP BN VWVHIQ RV VKIDH\H E
KLIKOLJKWHG XVLQJ WKH V\PERKGDGHQVWXKWHHPHDGFRXORIHG
QDYLIJDWH WR WKH VHFWLRQ RI WWKVHDH&RRIWNBWHYRIFE R WF
FRPSHWHQFHV WR ILQG D PRUH GHWBK OB G REGHVEFIUW & WDLERG)
UHVRXUFHV EH\RQG WKRVH RULJLYBOOWXQYHOWEBHIEHZQ WK
UHVRXUFHV KDYH EHHQ FDSWXUHW DQV DAFKEHH\V R LIHQH HRS YXHF D X
WKH FRPSHWHQFH IRU H[DPSOH YHGRIRHI MKRHD R/S/SRD V& Q\L
UDSLGO\ LQFUHDVH XQGHUVWDQGLQJ RI HDFK
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2YHUDOO WKH HPEHGGLQJ Rl HQIWLURQ PKHQ WD W& X DV QF
FXUULFXOD LV D FUXFLDO HQGHBYQXW L\RIQDIVW KDYULRIUQ MG
+LIJKHU (GXFDWLRQ ,QVWLWXWLRW B UR(, VG HIK DVFRHP SR B\ HI
IUDPHZRUN IRU HGXFDWRUV D QG5 M QALK H WM J VD IVIL RYRRJ |
(QYLURQPHQWDO 6XVWDLQDELOLW\LYGEGXEDWQRQ %6 (VOFWIR
H[LVWLQJ UHVHDUFK H[DPLQLQJ LIPG® HIF S Q RVWDLVOLIRHKWM B H
RQ VXVWDLQDELOLW\ FRPSHWH QFHB W DWKID\E O H SIRHIWR X/UHFUHY
VHHNLQJ WR PHHW WKH GHPDQGW RMREXPODHQNWMW VDI FKID
SUHVVLQJ HQYLURQPHQWDO FKDOOHQJHV RI RXU WLPH

7KH UHVHDUFK UHYLHZHG LQ WKYVJQH SIRADV) KH JKIOH.B K WE G\
LQ FXUULFXOD ,W GHPRQVWUDWWBD L\Q BEWOI QR RLUBRR HIVE XE
SURJUDPYV FDQ HQKDQFH VWXGHQWOHKRRNUVROPIEQWD @ Il
DQG HTXLS WKHP ZLWK WKH QHF MKVHD/H FHROONQURWD GG U
JXUWKHUPRUH WKH ILQGLQJV XQ GRHIULVGFWR H H G K A LLSPOSLRQUDWII
WUDQVGLVFLSOLQDU\ DSSURDFKKQ GBURWDNOGLQJI BRI KRXO/L
DQG SURPRWLQJ FROODERUDWLRMDWPRQJ GLYHUVH VWDN|
7KH FDVH VWXGLHV SUHVHQW H GVIXF FHK/IW XUICH 5 R 8 O/H VP K R Z\FD
VWUDWHJILHYV HPSOR\HG E\ +(,V ZRHMOGEPR® V WKUI-DWHH H\VIXDS/
HPEHGGLQJ (6' LV QRW OLPLWHG EVRVVBBHIE LH HFL G MWWHILLSIDW B
ZLGH UDQJH Rl FRXUVHV DQG SURGUDRRAW IZTKE BSKDOQH QUKH
LPSOHPHQWDWLRQ SURFHVV VX KK DIQVG UGLVALLWWHDE) E B WWRL \W/ B
VXSSRUW KLJKOLJKW WKH QHH®RRQWQVWDWNWRBGBOD FR
HQJDJHPHQW DQG DGHTXDWH UHMNRWU¥HW QWRHDFLWLRQW
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ORUHRYHU WKH LGHQWLILFDWLRIHW® G AH'% 0R U DWVRUD RQ [
SURYLGH D IRXQGDWLRQ IRU FXUUR¥XBXY PG HWH OTRSHP HQ W
SHUVSHFWLYHV RI HGXEDWRUV WRNKESWOQRWQWD DWQ BLUA G K VM
LPSRUWDQFH RI QRW RQO\ NQRZOR GMKHDGE M X HOIRS PRIQ & XR/
WKLQNLQJ SUREOHP VROYLQJ FRPWPXWLRDWLN®D OD/Q G PSR
WKHVH FRPSHWHQFHYV HQVXUHV WHKDBW UG GKD \WR @ WWLHE X'
VXVWDLQDEOH GHYHORSPHQW DQGLE®DW K H.LQI FSIHRINW®R GBIE LD
SURIHVVLRQDO OLYHV

)LQDOO\ WKLV UHSRUW VHUYHRQ® WD QGVRHXWRR GRR QA RMSHW L
HGXFDWRUV DQG XQLYHUVLW\ YD\WDH[D P8 CGHAR YW IGWHR/ XS F Bl KV
WR VXSSRUW WKH GHYHORSPHQWQDE® D FXHVUVYFXN QW RIRY}
LV HYVHQWLDO WR UHFRJQL]H VRKQDW LR ESHGRGALHMIV ( 8 KLDW D
FRQWLQXRXV UHVHDUFK HYDOXDMWRRIQQ D@ & SIRGVIW B WWLR
HYROYLQJ QHHGV RI VWXGHQWY VRFLHW\ DQG WKH SOD«

%\ HPEUDFLQJ WKH SULQFLSOHYV QROEH@Y MU RLQP K QIKBIQ WGV
FXUULFXOD +(,V FDQ SOD\ D SILDRQHZOJHR G M DL\P LR XQURM XW H
SURIHVVLRQDOV DQG FLWL]HQYV FFRPH VX WW O L\Q B BFQJHH D\Y G
HTXLWDEOH IXWXUH 7KH LQWH JHHW\ R\X R | H([65 HFRWD \R QROQ
VWXGHQWY EXW DOVR DOLJQV ZMLWR WEB UORE FO LLAPCSW M [F
ELRGLYHUVLW\ ORVV DQG VRKLXOFRQ@NXFWINHVH I,V LW WI
FRPPLWPHQW WR VXVWDLQDELOLDMEMWYWUZBARADOQGVWULYF
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%DOVLIHU - 7UDQVGLV¥VYBRREDUVBLWXQDWILROH WEMH |
SURGXFWLRQ RI VXVWDLQDELOLW\ NMQRZOHGJH )XWXUHV

%DUEHU HW DO ,QWHJUDMR @ X WIXQ/MWD/L @ B B UO E WO 0.
RI 1HZ +DPSVKLUH FDVH VWXG\ (GQEW - 6XVWDLQ +LJK

%RZHUPDQ - JHDGHUVKLS GHFMWOLRPBEDNUWKIRXIR
HIHFXWLYH PRQRJUDSK ,QW - YHDOQWK/ DG H UNXKD O HDVOM

a

%XLO )DEUHJE O ODUW QH] &DVRPQRYDV )LOKRL]} 0XQ]
)OLSSHG FODVVURRP DV DQ DFWLYE OXDWRLQD FPHWERRER
FXUULFXOD 6XVWDLQDEKWMMSY GRL RUJ V X

&DHWDQR HW DO JHDUQLGRFLDOVON@ROOEROLWH B R IGC
1HZ 7UDFN ,V %RUQ $&0 3UHVYV

&DQLJOLD * -RKQ % %HOIOHN D$ / &RIKPHU 6 . IDXELF
' 7KH JORFDO FXUULFXOX®DW IPRR@GMH® HRO OMERQD W L
+LJKHU (GXFDWLRQ IRU 6XVWDLQDEORI'B®YHOR 8 RHIJWR G-XRFX

4 KWWSV GRL RUJ M MEFOHSUR
&RFFKLDUHOOD HW DO LU IQW | X B P)RKQVDX UHD\L D, P D J
&RQJHU - 7RHJHO * $ FRAKLORVDL CUHDDAWJKDUL QH HDAEED F N D
OHDGHUVKLS GHYHORSPHQW L QWRRY®\Q®HRQR\ HIR SRXY
&KDQJH ODQDJHPHQW )

&RQJHU - 7RHJHO * $ FRAKLORVDL CUHDDWHDUL QH HDAEED F N D
OHDGHUVKLS GHYHORSPHQW LQWRIRWY®\Q®HRQR\ HIR SORXD
&KDQJH ODQDJHPHQW 8

'"LUN[ - O 7UDQVIRUPDWL Y QWKIHU QWU QB WALKEHRRIN D G

HGXFDWLRQ $Q RYHUYLHZ 3%$$&HDRXQUL@®DIO RI JLIHORQJ /

'"UD\VRQ 5 %WRQH ( $IJRPEDU - 6WXKEHQIW DWWLWXGHV
DQG VNLOOV IRU VXVWDLQDEOH(GHFEORBRHEFW®GHWKRN +LJIK



https://doi.org/10.3390/su11174577
https://doi.org/10.1016/j.jclepro.2017.09.207

~ e ~ ~ ’
xe00cUaaldR 1a0ageadp So

(USHQEHFN - DV mMVLQG} .RPYSBWHQFHQ". RPSHWHOQ]
JHVWVFKULIW 3URI 'U -RKQ (USWQ@BDHFN $XPa& *BEWXUWEH
(GLWLRQ

JHUUHU %DODV HW DO ( [LISYOHRUMILWYL RVQ W RROH W IQHV R L
VXVWDLQDEOH GHYHORSPHQW W KQU R % 5K B DK/ WEHDPAH W WX
WKH 7THFKQLFDO 8QLYHUVLW\ RDQDWDR®QLD 83& - &OH

é*OREDO $FWLRQ 3URJUDPPH RQ (GXFBWH®R SIFRHUQ G\Xe\eW D L (
81(6&2 HQ XQHVFR RUJ JOREDQBEBBWERWYWEBRIUDPPHR

*UDQEHUJ 2 2KOVVRQ - (GV/{UDQGH. R OSQJEENHHWIVYON. Y H W
6WXGHQWOLWWHUDW X

+DWWLH - 'KLFK VWUDWH JAKL\Q E HD\Q/G HHDL@AK W HO
HGXFDWLRQ" ,Q ' ODVKHN ( < UHDFIPROHBEHVYEWD UFKPISQ 7HDF
JHDUQLQJ SS 8 :LOH\ %ODFNZHOO

+RSNLQVRQ 3 -DPHV 3 J\3UFOUF WP EB G GIHEBIDIR L Q

VFLHQFH WHFKQRORJ\ HQJLQHHWIUQF @B QQWHKHBDWLRY
-RXUQDO RI 6XVWDLQDELOLW\ LQ +L8KHU (GXFDWLRQ
KWWSV  GRL RUJ

/IDQJGRZQ DQG 9DUJDV ,QWHH GWIYW D@ 5 /X @ W CZLLONDKELQ;
WHDFKLQJ IDVKLRQ HGXFDWLRQ (G : /HDNH JIUDKARL YHHWS B &
WR 6XVWDLQDEOH 'HYHORSPHQW DW 8Q L6VSHUL\QLIWWU/HYHO

, QWHUQDWLRQDO 3XEOLVKLQJ

/IHDO )LOKR : 6LPD O 6KDUEKDQGOHW F@WLPDWH FKDQJ
HGXFDWLRQ DW XQLYHUVLWLHVHO@BRHRYKWRISHZ (QYLURQ |
KWWSYV GRL RUJ Vv

OHJLURZ - 7UDQVIRUPDW\L WHR GHDE@ILYH WKHRU $C
&RQW (GXF

OH]JLURZ - /IHDUQLQJ DV WWIrQOW FHRNVWBHRYLEHY RC
LQ SURJUHVYVY -RVVH\ %DVV



https://doi.org/10.1108/14676371011077586
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OROWKDQ +LOO 3 %ODM :DUGOW\ TGEBK 0 ) &O/HRDWH &

(GXFDWLRQ DW XQLYHUVLWLHV SRIO®HHWHQYRKHS DL & VLUDHN +

Rl &OLPDWH &KDQJH OLWLIJDWLREWWSV$GBRW RWURQ &
B

OROWKDQ +LOO 3 RUVIROG LOKRDJ\ *OLIVKHD Q)
&OLPDWH &KDQJH (GXFDWLRQ IRWXDRQYIHNDWHY RRWW I8J RR CTF
LOQWHUQDWLRQDO VWXG\ -RXUQDO RI 8&0OHDQHU 3URGXFW
KWWSYV GRL RUJ M MFOHSUR

0X0¢ &DWDO\VLQJ FKDQRH) L@ WK VXKHWDHGXEDW
GHYHORSPHQW $ UHYLHZ RI SURIQIMWILERW DYHGE H R ORGEIPYHHC
HGXFDWRUV ,QWHUQDWLRQDO L@ XLQRB UR (GXXFDMDLLROD E L O

3DSHQIXVV - OHUULWW ( 0 DQRXWLHDY BBUU HWHI D'U G& %
, QWHUDFWLQJ 3HGDJRJLHV $ S5HYDHZWDQQ@ D EBD® HW R (G XIFRD,
-RXUQDO RI 6 XVWDLQDELOLW\ (GXFDWLRAQ

SDZRUWK . $ 6DIH DQG -XVW\6 RIDFH HRUL¥MPDQYKLQ
'RXIJIKQXW" 2[IDP

KWWZV¥Z R[IDP_RUJ VLWHY 7ZZZ R[IDP RPHOQVNDODWHWE ILD VDM V
DQG MXVW VSDFH_IRU KXPDQL W\ HQB SGI

5HIJR $ &XQKD 0 3 "RUNBODBIE RYULDIQLX D@/ LR QD
FRPPLWPHQW $Q HPSLULFDO VW X\A\RQRXOUKKIO) BRH DUDIDDQH
a

5RFNVWU P - 6WHIIHQ : 1RRQH .)63HDPERQ § &KOQWIR® 70
6FKHIIHU 0 )RONH & 6FKHOOQKEWDIM-REW WDIOWLQJ VSDF|
KXPDQLW\ 1DWXUH a

5\DQ $ (GXFDWLRQ IRU VXHWOWD LDQDCE ®& R LW/ Y\H.GFRBXPU |
FKDQJH 7KH +LJKHU (GXFDWLRQ $FDGHP\

S5\FKHQ '6 6DOJDQLN /+ HGV HV .IRRU&B BXHFWHQWILXO /LI
'HOO IXQFWLRQLQJ 6RFLHW\ +RJUHIH 3XEOLVKLQJ



https://doi.org/10.1007/978-1-4614-6431-0_153-
https://doi.org/10.1016/j.jclepro.2019.04.053
http://www.oxfam.org/sites/www.oxfam.org/files/file_attachments/dp-a-safe-and-just-space-for-humanity-130212-en_5.pdf
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6FK,Q ' $ 7KH 5HIOHFWLYH 33U AWVYWRRQBY 7KRQN
VW HG %DVLF %RRNV
6WUDFKDQ 6 /RJDQ / :LOEGHWRMNYV '- %DMWFKHOGOR, <

5HIOHFWLRQV RQ GHYHOR XIOQVLDGRER 6 DOE RQYMWM LY $SH
HPEHGGLQJ HGXFDWLRQ IRU VXVWD KQDKHWH HGIXYFDORLSPG Q
FXUULFXOD (PHUDOG 2SHQ 5HVHDUFK

KWWSV GRL RUJ HPHUDOGRSHQUHV

BWHUOLQJ 65 7KRPDV , (GXEDOWIWR\Q TRH UROWDRI FL
LQ JXLGLQJ XQLYHUVLW)\ FXUUIOMX® B! ,QWRYDW®WR @ @IS - F
6XVWDLQDEOH 'HYHORSPHQW 8

BWROWHQEHUJ 8 %XUDQGW 6 QDFKRILOWXDH (10:W ZH EQ D X
+HLQULFKYV * OLFKHOVHQ (GV H QI\VDFFKKIKIIVOIV@L JNHL WM ZLVV
6SHNWUXP

6W_EHU + *DHEHO 0 ORUULVUQRHL®G (XURSHDBHKQLIKHU
HGXFDWLRQ LQVWLWXWLRQV (XWRRHDQ 8QLYHUVLW\ $VV

BWXGHQWY 2UJDQLVLQJ IRU 6XV® DL QD EGOWLYH\, GWHIEG® DWW
VXVWDLQDELOLW\ DQG HG XF D WWRAS V6 2 8/ RY WHDUUQMDKV Y R Q D 19

7TLOEXU\ 5\DQ $ Q G OLWY LA WWGRXABW LR Q IR U
6 XVWDLQDELOLW\ LQ +LJKHU (GXFDWLRIURIPHWULHYHG $SI
KWWS HIVDQGTXDOLW\ JORV DF XN

7RR DQG %DMUDFKDU\D 6 X YOVIRIQIDE RH FRPBSXYLWQ |
VXVWDLQDELOLW\ ,QW - 6XVWDLQ +LJK (GXF
7ULEHOKRUQ 7 'LUNVDPHU 78Q W HBWWIQHK® PLW GHP

SUD[LVEHKIWW® H 72727 OHUQHQVLFKWEDUPDFKHQ FK
XOQOWHUULFKW PLW GHP WDIHO SULQ]LS

7ULPLQJKDP HW DO *ORE DQHGIURKQ VHR QNVD MWL RIQ J
H[SHULHQFHV IURP D FROODERUDWL Y3 DBEHRVGNW7HOFKLK
(GXFDWLRQ IRU 6XVWDLQDEOH 'HYHGROPHSWLRWHRQLYHU



https://doi.org/10.35241/emeraldopenres.14303.1
https://sos.earth/survey-2020/
http://efsandquality.glos.ac.uk/
http://www.lernensichtbarmachen.ch/2016/03/wirksamer-unterricht-mit-dem-tafel-prinzip/

. cd@@Pda alxacea

8QLYHUVLW\ &ROOHJH /RQGRQ OLW\ RE)MER WKK/NV R XQDEE >
5HWULHYHG $SULO IURP
KWWSYV Z727Z XFO DF XN VXVWDLQXEOMD HGXEIDOMIVR\QFX R EH

81 >8QLWHG 1DWLRQV®@ *HQHUDO IRWPH®BOAX U :RUQ® D DK/H

$JHQGD IRU 6XVWDLQDEOH '"HYHR@®$PHQW 8QLWHG 1D
KWWSV VXVWDLQDEOHGHYHORSP MRV KIQQ RRX UZRVMD G SW
LRQ

DOV $ ( %BOHZLWW - LQREUGLID YLHQ VKM B U H G X
6RPH LQWHU QDWLRQDO WUHQGVRQHY GH YSHH@MES P H & W6 |
(GV 6XVWDLQDELOLW\ HGXFDWDR® LB H UVRHFWL KHYKB Q C

Ss 8 (DUWKVFDQ 3XEOLVKLQJ

"HLQHUW )( 9HUJOHLFKHQGHQ HBIPKWOODVEHYYKQJ
XPVWULWWHQH 6HOEVWYHUVW! Q@O LEBEKNHHWYWXQ)Y VP H WV X
BFKXOHQ SS 8 %HOW] 9HUODJ

"HLVV 0 %DUWK 0 YRQ :HKUGB@W#HUQV RIZTRKHUULFXO
FKDQJH SURFHVVHY WKDW HPEHG (BXWDWQ R B L,GLV L MOX WL
6XVWDLQDELOLW) 6FLHQFHKWWSYV GRL RUJ Vv

'LHN HW DO ,QWHJUDWL 8 F V8 EDE®IEP O HDQ® ISQJR MQ W

VXVWDLQDELOLW\ SURJUDPV D ROVEAXVWDXGO REL /LKW @FWK R
6WDWH 8QLYHUVLW\ , QW - 6XVWDLQ +LJK (GXF



https://www.ucl.ac.uk/sustainable/education/embed-sustainability-curriculum
https://sustainabledevelopment.un.org/post2015/transformingourworld/publication
https://doi.org/10.1007/s11625-021-00984-1
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&XUULFXOD GHVLJQ GHILQLWRQV. DQG IXIGHOIQH""
A'dMQF\FORSDHGLD RI 6 XVWDLQDELOLW\ 1 Q +l JKHU_ "
§BXFDWLRQ IRU 6XVWDLQDEOH 'HYHQRSPHQW_*XI

"QzPEHGGLQJ 6 XVWDLQDEOH '"HYHORSPHQW 1 Q _WKH

A2QWHIUDWLQJ 6XVWDLQDEOH '"HYHPRWEPRQ W*X QG
ZLWK LQ GHSWK PRGXOHV IRU WRK@QD WH RWNMNV\ _

A«AKLGH WR TXDOLW\ DQG HGXFDVQL R RQJKRHW \HGX¥EDD

A7KH SDWWHUQV RI FXUULFXOXP FKEBGJIWXS/WRIFLHY/D
KLJKHU HGXFDWLRQ LOVWIWXWLRQY _ _ _ __ _ ___

'A-@GXFDWLRQ IRU VXVWDLQDEOH GHXH 0 RBP®HQRAEIXI

' A@ANIOHFWLRQV RQ GHYHORSLQJ DFERODQ@ERWUD ®30
HPEHGGLQJ HGXFDWLRQ IRU VXVWRLQIIK®OM GlI&XH
FXUULEXOD_ _ o

'A'¥WXGHQW DWWLWXGHY WRZDUG W BHY WOIROPIWQIW
| |

> > > > >

_); __

SHGDJRJLHY DQG PHWKRGRORJLFDQJD@S UWRDFXBLWILLE

S§AYTADQVIRUPDWLYH OHDUQLQJ DQG 8 XHYWQORS PR
§ABHAH UROH RI WUDQVIRUPDWLRQ IQQIRH DAXYMQDILDC

§A7KAH UROH WKDW PDUNHWLQJ DFDGH®LW B LYDE\L 0O
HGXFDWLRQ DQG_UHVHDUEK _ _ _ _ _ _ _ _ _ _
SA®NASSLQJ ODVWHU 6WXGHQWVeée 3URGB \DWHG/ /RIID YDA
LQ *URXSV LQ 6XVWDLQDELQLW\ (GXFDWLRQ __ __
§A2@AWHUDFWLQJ 3HGDJRJLHV $ 5HY I6KXX \B DR IGQ DUELROH
(GXFDWLRQ _ _ _ _ _ _ o ___.
S§AXADFWLFDO SHGDJRJ\ IRU HPEHGEGKQRQ®RJILQ VFL
HQJLQHHULQJ DQG PDWKHPDWLEV. FXUULEXQD_ _

&OLPDWH &KDQJH_(GXFDWIRQ _ _ _ _ _ _ _ __ _ ____ __
"ABOLPDWH &KDQJH (GXFDWLRQ DW QUL H WANULDNALHH,

"A8BAQGOLQJ FOLPDWH FKDQJH HGXF® WIRIQ YDA 2X Q L
"ASB®LPDWH FKDQJH HGXFDWLRQ IRWXRQ YIHDWVHE R

DQ LQWHUQDWLRQRQ VWXG\ _________ ______
&RQFOXVLRQ_ __ _____________ _____________
%LEOLRJUDSKY _ _ _ _ _ _ _ __ _ _ _ __ _ ____________.
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$FFRUGLQJ WR WKH UHSRUW E\ WKMRKURSBHPQ® §6% Y HUWH/H (
(XURSHDQ KLJKHU HGXFDWLRQ L ONWDRWXWNHHRDW J(8Y 6XHI Y
cLQFUHDVLQJ DZDUHQHVYV DQG WDNIGQJ FRQAHOWH DFWLR
HQYLURQPHQWDOO\ IULHQGO\ D QG WHMWRXU B HI HLUF HA\Q BVO
S DQG LV HVVHQWLDOO\ D TXPQé&éWBWRF HWPHDQW UHRR | D ¢
HQYLURQPHQWDO VXVWDLQDE L OELWW ULOF WRW/HUPIVWHULDO |

7KH VXUYH\ ZDV LQWHQGHG WR D®IBQMFLW\. WIKWL HY L¥ L\D \B U
XQGHUWDNLQJ LQ RUGHU WR HYHD[GR DWW HQW KWK IHDH DE MOLLYW
LQLWLDWLYHY RQ D ZLGHU VEDOH FEW LW KHDEW LR IQU R X HK LEF
ZHUH DVVHVVHG DFFRUGLQJ WR WRISBRW\WRQLWLWN R X\G FR

7KH UHVXOWYV RI WKLV VXUYH\SRIOH EXPWHNQGH ® QB UDXGCWHR I
VXVWDLQDEOH OLYLQJ RQ D PHXYOLVE HQIFW LARRIQH(0Q& V FIDHOWHS R, @V
SROLF\ LQLWLDWLYHV VHW E\ R@W HRID B ZWDLFRSQODHO WK HD 1L V-
6XVWDLQDEOH 'HYHORSPHQW *RDOINQ 6UNHQ QBDWKH qRXR
WKDW +(,V DUH LQYHVWHG LQ DGR®WIEQHVWXME W & WU B MHVI
¢cJUHHQLQJe

$ PDMRULW\ RI WKH OLWHUD WX UMK W DDALFPVWRKDX\S § Q UW LD
GHYHORSPHQW ZLWKLQ +LJKHU (@ XVF DDAULHR @ S, 1Y WK AVDXGAHLGR
LQGLYLGXDO GHSDUWPHQWYV RUQ DDFX Q @ ¥ WV VDX WRLRSOFOVH G+
LWVHOI 6W _EHU HW DO S J/QQR CDVER QVWOWREIODQ HV
7KHUHIRUH WKHUH LV D FOHDWVKLUWWSRDVUENVOIOGD FRQ J
UHJDUGYV WR FXUULFXOXP GHVLXRXY UHDWHBXWF& HVQAG AL QQRY
HQJDJHPHQW DQG FRPPXQLFDWLRQ@WH ®UQWW WHMIIMHKW & D Q/
DOUHDG\ EHHQ SXW LQ SODFH

7HDFKLQJ OHDUQLQJ DQG DVVHVWPHB VR IVWR X OWGH DO HQD ¢
RSSRUWXQLWLHYV RITHUHG RQ FDPGRNDE RMRKAP X Q VWD Q 6 W2
RQOLQH HQYLURQPHQWY ORUHRY HD LI ©S XO B &/ R W KRNXFOS &l
VWXGHQWY DPRQJVW RWKHUV IYGHQQY PR HQMKH HFRE® R REE |
FKDQJHV WKDW VXUURXQG WKHP [DQ@SYOWFH WRKWH VF\O BE M Q R/R
LGHQWLI\ EDUULHUV DQG FKDO CPKK@IHWWL M\K FDDQG FHREDRG |
RYHUFRPH WKHP




JURP WKH UHVXOWY RI WKH DER YHL AW RRY HRR § KLUWPHD E
UDQJH RI FKDOOHQJHY UHODWH ® H\QRN DWH YA X\ W D LDQDCE H@LYW
PRVW IUHTXHQWO\ UHIHUHQFHGBUFDW B G FAN\ B IU RXXQGEL & D C
D WKLUG RI WKHP D ODFN RI VDWILRQJRUBFMWQWL W RRW G|
VXSSRUW OHDQZKLOH RQH RI WRH LSRADKGW QD q GXUFIDAELDRF
6XVWDLQDEOH 'HYHORSPHQW (&HLODWNHRIFREEHYXYODRLFH
ZKHWKHU WKH VDPH XQLYHUVLW\DWHD 6XDWDIVQDLEM®M L' B FR |
6' LQ WKHLU ZRUNSODFH DQG LEBDGRE DN DDQUES VYWLHD /K W
DFTXLUHG GXULQJ WKHLU DFDGHPLF OLIH

1IRQHWKHOHVY DFFRUGLQJ WR D@RMWHKBQLWLQYHNREN 6W X G
6XVWDLQDELOLW\ ,QWHUQDWLR @R H6W&K D Q VQV X & IHRKW
DURXQG WKH ZRUOG WRRN SDUWWKHWRDUH \ZIR@E BQ WAR D
VDODU\ VDFULILFH WR ZRUN LQ @YERRSP®Q NDWK DID GR\RRSF
DQG DJUHH WKDW VXVWDLQDE GH GBIHXKIOFRKS BB QWK Q Y Y\HR.
DQG FROOHJHVY VKRXOG DFWLYH®\ LOFRUSRUDWH DQG SU

KDW WKLV LQGLFDWHYV LV D VWURRW KK WIKH | RQ VRMKID/MDX W LIRJ
VWXGHQWVe VLGHY DQG D QHHGVXR/W D EQ/D ¥ HOH FVE HL.G)G WEH
$V SDUW RI WKLY GHVN UHVHDYBKLERKVVAHW KRG R GR QUWIDIC
DSSURDFKHY DQG SHGDJRJLHV RQ LKRRZWW R QH P K H G LV X\DW DG
ZHOO DV LGHQWLI\LQJ WKHLU DGYDQWDJHY DQG REVWDFC

7KLV UHSRUW LV GLYLGHG LQWRKWHK UMKHPDALRQVHFWLRQ\R
UHVHDUFK VRXUFHV RQ WKH JLYHBNWRSR FL GZHKGW L L WWK R
DQG JXLGHOLQHV RQ KRZ WR HP EWHWGL F& OLDQ DWKHH PROX D V H IF
LQGLYLGXDO H[DPSOHV Rl HPEHGGWRH (6 QLY MGKHD O HY H O7
VHFRQG FKDSWHU JLYHV DQ RYHUWKRGRIORKLFROVDIHER I

SHGDJRJLFDO DSSURDFKHV DQG D& (6. RLGQV FIXWH IXF/YHAED WRRYD H
JHQHUDO OHYHO DV ZHOO DV IRNXWVK®IWRIQL VS HFHFMWL B JL
LQVLIJKW LQWR WKH VXEWRSLF KQQ&6H ZKGIXFD WY R®LEOW B C
VWUHVVHY WKH FKDOOHQJHV VXUQ RXQGLPX UUNV X @MW HJUIL
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$XWKRDNOWHU /HDO )LOKR
&RXQWUW\$
'DWH RI WKH SXEOLFDWLRQ

—p22irE

7KLV HQF\FORSDHGLD LV D WRPWJAWHDX\HGI QEWK @ ZLGE
IURP SROLF\PDNHUV VHQLRU DQGKRIQGGEOW MK LMNPHHFQWY |
GHVLIJQHUV LQYROYHG LQ FDPS&W @MW LDI@G DWHRRRIOQD W W
GLUHFWO\ ,W LV LQWHQGHG IRUXVYHIJKOIURSRAPWQRQ QH
DQG LV VSUHDG RYHU VHFWLREGWHAH GHWDLOHG LQ WKH

3ROLF\ PDNLQJ YLVLRQLQJ VWUGPMWXUWHWVH PLIHQDJIHP I
7HDFKLQJ OHDUQLQJ DQG FRPSHWHQFLHV
5HVHDUFK DQG WUDQVIRUPDWLRQ

&DPSXV JUHHQLQJ GHVLJQ RSHUPWMRQV DQG FDUEF
BWXGHQWY DQG VWDNHKROGHUVRNQWLWLDWLYHV DQG

7KH HQF\FORSDHGLD VWDWHYV WKDW ZIRWNHLIDRWFAOH WD E H
DQG YRFDWLRQDO FRXUVHV LV WLRDOLQ' IRIAXKLRI H(PROHP F
GHFDGH DQG DV VXFK PRUH UHWKNUWR EGHWRRWHKLV KDLWHQ |
UHVHDUFK IDOOV ZLWKLQ PRUH QKQIHWY @ JFHAVIHDUNFIKRRY &

el 3@ 386 3 d

+RZHYHU ZKLOVW WKLV VSHFLXUBFHSAVHF MV R D W LWHIHJDDW R U H
DUHDV ¢VXFK DV VFLHQFH DQG LD LE DX W RWHNE LZLWHILLOD W
OHDUQLQJ IRU VXVWDLQDELOLWAOHAXFDW IZR@ K100 DKR B K |
GLIILFXOW WR ILQG DSSURSULDMIH RSISR U \@ WRHLIW DAMAH G7 IOL-
EH FRPSOHWHO\ DFFXUDWH DQG WKHORERBWBWHHD® HIRWX |
HQF\FORSDHGLD RXWOLQHG LQ WW\N DFLKIDDSEMHHU ' id YRHECHRGSAPLHG
WKH &XUULFXOXPeé ZKHUH LW LWVH{BODH®M® IWZKOD W WK HHUP
ZLWKLQ WKH FXUULFXOXP




6' LV IXOO\ LQWHJUDWHG LQWR WKH FRXUVH

6' LV PHOQOWLRQHG LQ D SDUWLFXODU PRGXOH RI WKH
6' LV QRW PHQWLRQHG EXW \RX FIDMQ VHH ZKHUH LW P
6' FDQQRW EH HDVLO\ LOQOWHJUDWHG ZLWKLQ WKH FRX

7KLV LQ FRPELQDWLRQ ZLWK OHRZRVWMNQI R U ODS $WR D 6 K&HW 1 W1
LQFOXGLQJ 6' ZLWKLQ +(,V FXUUNLKX®WDE\ ZRUWXLIIHYWWK E
SURIHVVLRQDOV LQYROYHG LQ BUN LLI@W & J UFXW H G FXI®DUIRL
WKRVH VSHFLDOLVLQJ LQ 6' BWRISWBRWWLE SSRW R X QQ &/ DH
ZRUN LOQOWHJUDWHG OHDUQLQJ ZHKLGIKGE B\ VD\Q G ROVEHWX R @ H
HQF\FORSDHGLD ZLWKLQ GHVLJQLQJ FXUULFXOD

7KH GHYHORSPHQW DQG HQKDQFHPAHQDW @ L @R UNV LRDUHN LR
YRFDWLRQDO HGXFDWLRQ DQG WRIDVIQILQLI L KD ¥ VE HHHEX FOD MR
UHIRUP RYHU WKH ODVW GHFDGH :D@&O $V V:DFKO WWHDSU
LPSOHPHQWDWLRQ RI ZRUN LQWHJDDMGHGSEIRDILGE D@D Y HQF
WR VXVWDLQDELOLW)\ HGXFDWLRRX VZRO @ H\RF)MULRKX B Q/GR SEJ
GHYHORSPHQW 7KLV UHIOHFW \HDHIF® elVQ AORO D SIRAWL A B UHX U
GHYHORSPHQW DFWLYLW)\ 3UDRWLFRDIOWIHG ®HY URU ZRUNF
WR UHOHYDQW SODFHPHQWYV DQGFRFFIHNYV WRL®O E PHIP W ORA
KLJKHU OHYHO OHDUQLQJ GHYHQRWRHEN DD 6 B UHPGE@LFNO D
VLIJQLILFDQW LVVXH 3DWULFN HAXAKXODV V F L6RPAH DUHD D J
DUH SDUWLEXODUO\ GLIILFXOW LVORV HUQ® WS S UGRSIJU Q MQHJ Z |
RSSRUWXQLWLHY ZKLFK PDNHV HQ$DQVLRKRVY LVEKHYV H AL
DO

_k”63 k d 138 a~1téle(d

7KH UHVHDUFK VKRZHG XV WKDWHBHRRXHMHR DLUH. SR RU
HLWKHU EHOLHYHG WKDW 6' FDQRIRWKE® WEWLPR X QWHH JRIWD
ZDV DOUHDG\ IXO0\ LQWHJUDWHBO @R 2HW WK DM[ PHRWIVWH @ R KX
DFWXDOO\ IDOO LQWR WKH VHFBDGBGWEBFXQOPHORGRQHRL @
FRXUVH DQG WKLUG FDWHJRULKW BRX WV D@®W HH Q@ WH R H.G
ILW 6R LW LV LPSRUWDQW W R RARINN BI W X KID W/ L PRHX VWWRH D F IO @
\RX DUH WHDFKLQJ WR ILQG WKWBDRVIS R'UMXQR W IKHDW WR XL Q
VKRXOG QRW IDOO LQWR WKH WH®GS WR VEKL PN Q@1 RVKHDGV L6
GLVFXVVLRQ 7KH FRXUVH FRQWHQW BB\ P H DHY SADKHF LWWHOU P
PHQWLRQHG EXW LVVXHV Rl SROGXWSLRMD 0 QREUR SRS O




. cd@Pda alxaea

+RZHYHU DQG ZLWK SDUWLFXODRLSOBEB®HQGHNYHO WKRPW R M
TXDOLW\ HGXFDWLRQ IRU DO OZRHUMX D\® K WU HDRR WQ ROCKWL W
GLIILFXOW FKDOOHQJHV ZLWK ZRRRHLQW W KUDRRMN OHD QQ
FKDOOHQJHVY UHODWH WR WKH DFFWMMGLESSORWW RQ IZ\R UMVL
HGXFDWLRQ VWXGHQWY ZLWK G LYHWHNHQPWRIRQBE® VX G KN
VWXGHQWY ZLWK UHIXJHH DQG PLWXD 8 QYWD ENWKREQ\GD/E D
SK\VLFDO RU PHQWDO KHDOWK U LRQ GNW K HLRU W &6 DR H QS
*ULEEOH HW DO :DOO \WKLIBW Q\FKHH VIXKID B OW @ J H V
VWXGHQWY IDFH LQ SDUWLFXO D@ & QWHKIGHMWLR D DWKV W X
UHIXJHH PLJUDQW EDFNJURXQGVQ KRZOPEW ZQ&HIURW NHQ €
WUHDWHG LQ ZRUNSODFHV 7KXW NIX@IW®HH G\WD W\R EHU & R Q!
IDFLOLWDWH JUHDWHU LQFOXW.DYU®L QN RHZRHUWL HQ W i\ U DDAC

$XWKRNMDOLW\ $VVXUDQFH $JHQF\ IRU +LDBE WBGCETPRFWLRQ 4$$
&RXQWBQLWHG .LQJGRP
'DWH RI WKH SXE®@LBPKLRQ

—p22inrE

7TKH (GXFDWLRQ IRU 6 XVWDLQDEORI'KHYUWOR SB B WZRALNG WP
VXSSRUW FXUULFXOXP GHVLJQ RORW KK VWRESIL G DREIO(H5 XHF D RVC
(6' DQG RIIHUV GLIITHUHQW D S SOUHRMDUFXIHYJ RDQQ & HDD/FVKHL\VQVIP H
ORUHRYHU LW FRQVLGHUYV PDQ\ ZDLWVY SQHPHKHIL-W H 6 ' LKD @/ KEH

FXUULFXOD DQG RIITHUV YDULRXWL YXJISIHRMHMWQ B QB U DAFKLID L
(6" DV D IRFDO SRLQW RI WKH FXUULFXOD IUDPHZRUN

W WDUJHWY SULPDULO\ KLJKHU3WGRBBWLIRRY SUR YIXGISRY"
VWXGHQWY LQ WKHLU MRXUQH\ WREDEGHN IXMYHIHR SAKQLIO B
EHHQ SUHSDUHG WKURXJK D ZLGHUWHSBRWHR' B GWR Q WX WD WRLF
KLIJKHU HGXFDWLRQ EXVLQHVV DWQKDWWNVKIZHH) W[ S R B WX Q HW
WKH 8. )XQGDPHQIMDGEERRN VHUWKHDY D UHIHUHQFH ST
FXUULFXOXP GHYHORSPHQW GHOLDG®I D\GLY® G DUFN YW R R OD QR
WKRVH VXSSRUWLQJ DQ (6' DJHQGRQQ WKHLU +( LQVWLW




7KH JXLGHERRN LV GLYLGHG LQ\®RIRRXUDRDIRDBREWLRQV

e VW VHFWLRQ LQWURGXFWLRXMWRQBEWBGGLDW Y RIDL\Q BXV
'HYHORSPHQW *RDOV 81 6'*V LQ

e QG VHFWLRQ RYHUYLHZ RQ KRZ W8 DHWNV\D IVUWIHFG DZQ G
LQVWLWXWLRQDO OHYHO LLQSMVR\WRHKREZQM\WSWEDNQYW QRQ
DQG DLPV DQG VWUHVVHV NH\ DPWKRHU WU ¥ K DQ\J FOIQQG KGHHOVS
(6' DFURVV FXUULFXOD

e UG VHFWLRQ HPSKDVLVHV WKH OMDRIDNQQ FHQ B | DAV B!
DSSURDFKHV IRU (6' JLYHV NH\ PREIDHEWE QWL HFRIRWY YA XI
PRGXOH OHDUQLQJ RXWFRPHV IRWH (BQ KRZ RMRHG N YIHQ IS
OHDUQLQJ HQYLURQPHQWY WR IRVWHU (6"

e WK VHFWLRQ GHWDLOHG UHIHWKDRWHSD®E LGHWRBX G EH W
LQIRUPDWLRQ RQ YDULRXV RUJDKH GHW HR® S PAHKQDM DVXG
LPSOHPHQWDWLRQ RI 6' LQ GLIIHXHQWFXQWD DOQG LQ WK

edk <d<+< (E 136 213 38 3 d

7KH JXLGHERRN V(@DWRHWMUYKD@ RSSRUWXQLW\ WR IUDPH F
KDUPRQLVH REMHFWLYHV VXFK D& HRROHRDQDYWQ R @HO UMD
SURPRWLRQ RI LQOWHUGLVFLSOLQDONDQGLYU DY VAHVE LIB\O
SURPRWLRQ RI HPSOR\DELOLW\ FLYWF GQYPUNPWOWQA&TX
LQFOXVLRQ

+RZHYHU WKH SURFHVV RI IUDPL@G WK HWHORWHO DYND UIR |
PDSSLQJ H[HUFLVHY WKDW FRXOG XHOGW Q W LLYQH WIKKHH \V RVUL IR ¢
WDUJHW JURXSV VXFK DV VWXGHYWDVRW KMK HF DWR &LIFH B I D
VWDUWLQJ SRLQW IRU D GLVFXVQLWRRQHRBXUQYW ERGXKFE L DK H |
FRXOG EH DVNHG WKH IROORZLQJ TXHVWLRQV

e« +RZ ZLOO P\ DFWLRQV LPSDFW WRK\F MR/ HYRR HUDM\G VR

e« +RZ FDQ P\ WKLQNLQJ UHVSRQG VHP QWKXH\G ¥XRKDWRRQ G |
DQG JHQGHU LQHTXDOLWLHV"

e« +RZ FDQ , KHOS WR IDFLOLWDWH UBVBRRVWERIKQ DRBGV X F
GHYHORSPHQW"

e« +RZ GR , SRVLWLYHO\ UHVSRQG WR GNVEHWXURE DMHIPW HD F K

BWDUWLQJ D GLVFXVVLRQ ZLWK UMHFGH@W VR D (&R XIEG WsK HV
EH KLJKO\ YDOXDEOH WR WKRV B HWDLYJRO YFHRX UQHFRDQDB K@
WHDFKLQJ WR UHFRJQLVH (6' DXL FHEXOXPO SDUW RI W




. cd@@Pda alxacea

7TKHUHIRUH D NH\ PHWKRGRORJLEFD®IOESUZRWEKKCQRWER VREXM
VKRXOG UHTXLUH D ZLGH FRQVX QW DWKH @/ R § WK WXHRAKS DD \\
HPSOR\HUV DQG HQWHUSULVHV VHDWGIHRPH FAVH C5SRAM DH/G/ IDRFQ@
JRYHUQDQFH DQG YDULRXV FRPPXRRWLHWYV HZ&QL GH RWK.KE B X
JXLGDQFH RQ KRZ WR LQFOXGH H-DBR HQGRSOE XDIOIBRRREXSI
IRU HDFK RI WKHP

JRU VWXGHQWY WKHUH LV DQ HJDWS @R LRFIHWSKHHS B XV WOQ WOR
SURJUDPPH DW .HHOH 8QLYHUWVLW V&R DA HOMWBXUBN RV D\
FXUULFXOXP GHYMWM WKMHHR@QXDO 6WXGHQW 9RLFH FRQIHL
UHSUHVHQWDWLYHYV DUH WUDLQIHGL B\ X/QULDYIH WWR X D Y X VDV E
XQGHUVWDQGLQJ RI (GXFDWLRQ IRQVEXD/O\D RABIEO® OHW K B
VLIQLILFDQW UROH LQ WKHLU D F D& HPYX\FWSDULRJIDJEDLFOPLHNA 9 R(
5HSUHVHQWDWLYHV WKH\ FDQ UWBU®NEQW W Q GVF XHNVXR Q
FRXUVH

JRU HPSOR\HUV DQG HQWHUSULV RV WKKHBDIGILWVF DAOK B XW\D P E
SURMHFW WKDW LPSOHPHQWYV (6'QDSDRQVROE XKW \EH @ X Fb
8QLYHUVLW\ RI *ORXFHVWHUVKLUH7RB G BERRMS DB Q\ FRWHLL E
XQLYHUVLW\éV VSHFLDOLVP LQ FRIXWWHKY HRA ERGIRL® J 6H YZH.G
FRQQHFW VWXGHQWY WKDW KD Y®IL WQ FRRHIDSUIRQILDQA HLAQ WX K/ MVLE
ZLWK RYHU D KXQGUHG SURIHVW\WRQDONWFMQR GYIITHUHQW LC

JRU DFDGHPLFV WKH JXLGHERRMWKH YSHM DHRDALAVV W IX &K R |
(QJODQGeV 8:( .QRZOHGJH ([FKDWJH G R BDBXLRVWD L.Q®(E LIQLF
ZKLFK LV D FURVV XQLYWUNLRM W\R DS U RVJHHP/ W KB X FD W L
VXVWDLQDEOH GHYHORSPHQW WKURXWK AXGHYRRASXP HDS
VWXGHQW HQJDJHPHQW DQG FH OTHKEHUDUWRIRN & RB) WIENSW ¥ VRH C
IURP HDFK DFDGHPLF GHSDUWPHQMD PWEK® GV W\KW D\L\\P B G H Q I\
XQLR®LOH LWV PDLQ JRDO LV WRFBURYRQHFRLC (852 EANWRQ \
XQLYHUVLW\ WKURXJK VKDULQJIDREURRKNGWEKHDIEQMW HW X W LR
VXSSRUWLQJ VWDII ZKR DUH HD JH W KR U QPFROGOGOHH /6 D R IGW K
SURJUDPPHV

JXUWKHUPRUH DQ H[DPSWAXGHO WVYBQRRBQYIDYHUVLW\ RI 6
$QGUHZ/IDILQI) ZLWK ORFDQLMRKRP WKHLBSURMHFW 7UDQVLW
$QGUHZV 7KURXJK WKH SURMHFWIITWHKHQMW RDIVKIR MXRBN
JURZ WKHLU RZQ IRRG UHZLOGJ&W HQKW AHDYV IDIFWWIDW B @
FXOWLYDWH D ORFDO VKDULQJ HFRQRP\
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,Q WKH WKLUG VHFWLRQ WKH JXLBHERRWL S HRNM\E HRY DRR
SUDFWLFHV EXW DOVR JLYHV RQWDHDYWJIRWSHEWR WIKHHRBHL
ZLWKLQ WKH FXUULFXOD WKUR X DK WHDWKH QW QR D WQH BRIK
JLYHV WKH H[DPYSOBVIRHUHQW WHDFKNIQDW DWHWWBWHG E
ZHOO DV JLYHV SUDFWLFDO H[DSPWBIORHWL FRMU HDFK WHDEKLQG

&ROODERUDWLYHPHWKRBRGLRIOHDUQSEQJ WKDW LV RIWHQ VI
REFFXUV RXWVLGH RI WKH IRUPDO OHDUQLQJ HQYLURQPHC

(QTXLU\ EDVHG OQIDSSURDFK EDVHG RQ VHOI GLUHFWHG |
LQYHVWLIJDWLRQ LQ ZKLFK WKH N®& XQHQKMHLYURFW VY HFOI\ H
IDFLOLWDWHG E\ D WHDFKHU

30D\ EDVHG RU SOD\IX0O GHODQIM) RI VWUXFWXUHG RU VHI
DSSURDFKHYVY WKDW DOORZ VWXGNQWNH®R WH[B D R D FIWLRQV
FRQVHTXHQFHV LQ D VDIH OHDUQLQJ HQYLURQPHQW

/HDUQLQJ WKURXJK VWRUSVWSHIREHYY LQ ZKLBKAOBDBRQGICL
QDUUDWLYH RU VWRU\ DV D PHDQV RI VHQVH PDNLQJ

SUREOHP EDVHG OHDUQLGIJVWYOH RI DFWLY W R HHDYIQAR J:
RSSRUWXQLWLHY WKDW XVH UHD/OWR UQ & UHDAKH W RRIZ BB R
XQGHUVWDQGLQJ

2Q WKH WRSLF RI OHIXUGQGHERRMKSIURYLGHY LQVLIJKW RQ K
81(6&2 NH\ FRPSHWHQFLHV IRU VXVAMWHRW WKIL@QINLQJ DQW.L
FULWLFDO WKLQNLQJ VWUDWEWHG BRE®E D ER UDRMOLYRLGD JL Q/\
DZDUHQHVV QRUPDWLYH FRPSHWEQ FEH\D O WIH BE U Q/IKQ D
RXWFRPHYV LQFOXGLQJ NQRZOHGJYHY VOIXBWN HD L@ XOUWHW U L |

Learning oulcomes

Knowledge Skills

Attributes and values

A student with systems thinking competency can

= Describe the relationships between

environmental, social and economic
systerns, at scales from local to global
level

Identify the tensions between the 17 SDGs
and recognise their interconnections

Recognise that a collective effort is not
necessarily just a simple sum of each
individual’s effort, but is likely to be more
complex and have multiple drivers that
may be personal, political or communal

Identify that positive or negative
environmental change may arise from
economic growth

Describe how power structures and
political systems influence SD

Recognise and understand relationships
Analyse complex systems

Consider how a system’s constituent parts
interact and operate at different scales
and across time

Work with interconnectedness and
complexity in a systemic context,
synthesising diverse information and data
to offer a range of potential solutions

Identify the interactions between social,
economic and environmental systems

Assess a problem from different scales
and perspectives

*  Think systemically, in terms of recognising

connections and interactions between
factors, and understand that actions often
have multiple consequences

=  Deal with and manage uncertainty

*  Appreciate the root causes of

unsustainable development including
environmental, social and economic
actions, and their links to cultural
considerations

= |dentify the factors that have the biggest

potential for driving constructive change

JLIXUH
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OHDQZKLOH DVVHVVPHQW FULWHQHDG MHDWK HQD ERWMHHF WH. G
WKUHH GLPHQVLRQDO DQG DUH SHUFHLYHG DV WKH IROO|

D $VVHVVPHQW 2) OHDUQLQJ EBWRRNOUMWDWHMIDFKLHY

E $VVHVVPHQW $6 OHDUQLQJ V(HPGIRZ H WX O\DWXHG Bl Q & \F W\LF
HYDOXDWH

F $VVHVVPHQW )25 OHDUQLQJ WSHIIRFYKLLGHIV DI® G GOB-DRNQ R C

_k~63 k d 138 a~1téle(d

7HDFKLQJ OHDUQLQJ DQG DVVHVWPHRB W IVWRKOWGH D HQD (¢
RSSRUWXQLWLHY RITHUHG RQ W RH FD@ISWV D & MEKG DR RE
HQYLURQPHQWYV F MPSWRWHIRXOG EH D ¢OLYLQJ ODERUDWR!
VWXGHQWY DPRQJVW RWKHUV LOHQRQPHWYKHD 8 IRDR N RAF
FKDQJHV WKDW VXUURXQG WKHP D @GV)6\DH MV KRHU F\OD X' & K @ R
LGHQWLI\ EDUULHUV WEEH\FBQG MRFDD/ FRPPXQLWLHV FDQ
RYHUFRPH WKHP

OHDQZKLOH RQH RI WKH SRWHQWOQDQ6GURZEEFHNVXRULBDXC
ODFN RI DFFHVV WR PHDVXUH ZKWW KU DGXBMW ND ZH X@ LLYOH
WKH 6' LQ WKHLU ZRUNSODFH DQAQIQRZIOHBHB VW @® & NL/BON
KDYH DFTXLUHG GXULQJ WKHLU DFDGHPLF OLIH

'A"A 266060 3 —pdki 371é+6 &b6...0+<[
prN ép+p2

$XWKRWPP\ %UDQQLJDQ +HOHQ 'HDFRQVKBEQ/HWDOM \ 3HDXUA ¥ UQRP U\ .HO(

'"HERUDK OHDNLQ ,DLQ 3DWWRQLGRR@W WD ®QIHWD *(VWDQOBA\6 '"HQLVH 6X

&RXQWEBRLWHG .LQJGRP
'DWH RI WKH SXEDISFDWLRQ

—p22irE

7KH WH[W LV ZULWMQIEROAYVWR HPEXKIGGHXVWDLQDEOH GHYH
WKH FXUULFORWHRYHU LW JLYHV HIDPSOHRWEBHURRKG SUDF
HQFRXUDJH OHDUQLQJ SURYLGHUV WR LOQWHJUDWH 6




,Q RUGHU WR IRUP DQ HIILFLH@®WLBHGH WRH ONK®UYJ G
RQ KRZ GLIITHUHQW OHDUQLQJ LIQYWR WXVDIEKQ QI Q DG XC H
$OVR LW LV H[SODLQHG EULHIRYKRELRKRQHF S QHEH XWHG W(
IDFLOLWDWH TXDOLW)\ 6' OHDU QKM WH WHDLDF X LPES\D I DANHHGES
LQWHUYLHZV PDGH ZLWK LQVWLGN X WO R § VD BBV HER WD D Q.

JXUWKHUPRUH LW LQWURGXFHW W H \GH1 (6R2WR A G RV (WK H
1HWZRUN IRFXVLQJ RQ WKH NH\ N GRNKD\HBZWMW LMWXGHNVL®® B
VHHNV WR FXOWLYDWH 7KH D XWHKHRGLHVG VGHHY W & R SFPHHE@QWWL\R Q
QHFHVVLW\ IRU WKH EHWWHULQJ RI RXU VRFLHW\

7KH IROORZLQJ VHFWLRQV RI WRHVPIHFGHLB UH OFARSQOHVF W H &
UHVHDUFKHG LQVWLWXWLRQV HPEXGGHG W6L VY (W B KIDKH VA
DOPRVW HYHU\ FRXUVH KDV DQ RSG6RQWX\Q LMK\HWPRD L Q W I HL
WKDW WKHUH LV QR XQLILHG ZO\ OWRUGKR HV RREXW HLO I\ R XW B
PDQDJH WR LGHQWLI\ SDUWYV ITURP WRXQUQHRXWULRH WKRD WWK ¥
GR WKDW DXWKRUV JLYH VHYH®' ' GLHIHAUKH@QW H[DPSOHV RI

7TXWRULDOV

6KRUW FRXUVHYV

.H\ VNLOOV DQG VNLOOV IRU OLIH
SURMHFWYV

&RPPXQLW\ DV D OHDUQLQJ UHVRXUFH

7TKH ZRUNSODFH DV D OHDUQLQJ UHVRXUFH
(QULFKHG &XUULFXOXP

edk <d<+< (E 136 213 38 3d

7TKH DUWLFOH LOQOWURGXFHV XV WRFGEUQH QR QWK 1B 35S DB PKHE
RI 6" LQ WKH FXUULFXOXP DQG H @RRPRMWWLDGH QVK6 BXWWLCHFXX
HISODLQHG PHWKRGRORJ\ LV FRCOMAVRIO® OV R QG/LW ILFAUXHVQ MR
ZD\V RI LPSOHPHQWDWLRQ DUH GIWVMHYGHEG H[@ PSIOHHYPY HQW LR

7XWRULDOV DUH VHHQ DV D ZD\ WR WHIQIFR XWHH H B E HTX H W
LV DW DQ LQVWLWXWLRQDO OHRHMW IEN KB UQW KID WHIUWV IDRLFQ
'XULQJ WKDW GD\ WKH\ DUH L Q WSURFOG. XVALHF® OV R QAWK_ K FRQXRMHVQ.
IRUPLQJ TXHVWLRQQDLUHV IR U YWRIOH IORIF D O RPRX® K X QVFDUL X
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6KRUW FRXUVHV DUH IRUPHG E\ RQEX\IONMX WW R R @ JIHU ROUL@H:
HPSOR\HUV DQG WKH ORFDO FRPPXOQWW\HZQGHEW KHD\S V U
DXWKRU WKHQ JLYHV H[DPSOHV RYVKRGHQKH FREK UNQHI\D RH |
VXVWDLQDELOLW) IRUPLQJ SDUMW®RWMUINVKQ S W HIKIRWQ D O O/RKZA/\
SULRULWLHY WKDW KHOS GHYHODRISQDQSE GHOLYHU UHOHYI

.H\ VNLOOV DQG VNLOOV IRU OSIHDEQVHLEXGH FRUWILED ® QX
KRZ VXVWDLQDELOLW)\ LV UHOHYB@WHVRI WWKKHHL B HFG\WR I/ R Q HF
H[DPSOHV LQFOXGHV D +(, WKDWUGHWKGROWS WHRHYBREERVY
FRPPXQLFDWLRQV VNLOOV WKDW LQYROYHG 6' LVVXHV

SURMHFWY DUH VHHQ E\ WKH DXWHPEF KL\ D & RISX Q QY WIDW
7KH IRUPHG SURMHFW FDQ EH SDLWOQW \RLW & VWL RRXZLVGH RLYQ D!
FDQ HQFRXUDJH FURVV GLVFLSORQ®WHRWNRQY EL WRKUR WEH
LQVWLWXWLRQV DQG WKH ORFDO FRPPXQLW\

&RPPXQLW\ LV SHUFHLYHG DV D O¥MBV @LO 1 QKN RNV WH QIQ
SHUVSHFWLYH RQ 6' %\ GRLQJ \QRWAKKIHL WWHKGI® WR DO RFXM H
OHDUQHUV ,Q WKDW ZD\ WKH IRFRXEOWPRL WAR IRIRPHIORED (
7KHUHIRUH WKH IRUPDWLRRORIP6LL Q QVANHXFHG E\ W
VXVWDLQDELOLW\ LVVXHV WKUR KYKWKDMV XDAHH RU QRDWY RIG\KW |
FHUWDLQ FODVVHYV

7KH ZRUNSODFH DV D OHDVW ORBXVHGX RRQHFR GEIF 0S¥ GV WIRWE
FHQWUHYVY WR VKRZ XVH RI EHVW 5 ODDVWXWLWFBILIQD F&@ I EWUR E
LV XVHG DV WHDFKLQJ PDWHULWOGEFKW DOVR DV D SODFH

7KH HQULFKHG FXUULFXOXP LV WERO®RDV\W QPG QW LIRQ Bl & P\
WXWRUV GHYHORS EHWWHU VEU®S R VHG WAHKDIFW LODQJ 16Q V, WYL |
UXQ DQ (QULFKPHQW 3URJUD®PRIQWQRKLFK DWHERX6' VK
FRXUVH VKRZ 6' WKHPHG ILOPV VG &W\WWKRH BH LR/RAQLGDH F DV
6' RU UXQ GLIIHUHQW W\SHV RI FUDIW DFWLYLWLHV

7R VXP XS DOO WKH JLYHQ H[DPS®HW PRGRW R Bl L HYWIULRS K
HPEHGGLQJ 6' LQ FXUULFXOXP LY WHKD W7 WH B VMWHBGHR W
DUH VLPSOH DQG GHSHQG RQ WKH.L¥R®\EE P HQWZKGE F KWWK\
GHSHQGY RQ D JRRG VXSSRUW V\VWLHRRQ Y G WRKURW® H & R-Q
FRPPXQLWLHY DQG WKH RXWVLGH SROLWLFDO HQYLURQP|




7KH DXWKRU VWDWHY WKDW LQWORBXKNLDJY6I'ULNQ/ MPKSHD R XSJ
DQG WKDW HYHU\ +(,V KDV WKHKEBRPWHWILWELRQWE WO BR URK'}|
LQWHIJUDWH (6' LOQWR LQVWLWXWURQKFXOMWIRQJ WKH H[LVWL

%\ FRQGXFWLQJ UHVHDUFK LW KRN VWEKHH G HRKRTIKD WHKDW KH
TXHVWLRQHG EHOLHYHG WKDW 6D WB Q (ZR W KELHQ HVDR/H. OF\R IXQW
VWLOO LQ QHHG WR SURPRWH QWW X\ WHJ D DWWLLROQD KH.G BV
QXPEHU RI OHDUQLQJ SURYLGHUVLWK DBW LKD WH HE HFIXOUQ HPXE

'AOA ,2é068 —pdkl 31é + KE J3k< k 0

$XWKRBU& 8QLYHUVLW\ &ROOHJH /RQGRQ
&RXQWBQLWHG .LQJGRP
'DWH RI WKH SXE@FERMLRQ

—p221rCE

7KH PDLQ ZD\V WR HPEHG 6' LQ +(,W1\4]M KUR RBMDQ DL
LOWHUDFWLYH FYEWRFDIOHVYHIOHFWLRQ RQ YDOXHBV DQG [
WUDQVIRUPDWLYH OHDUSDQ W DRLE PWKRUXVAHH R U JURX ® S S U
ZRUNV DQG FROODERUDWLRQ RXWVLGH WKH FODVVURRP

ORUHRYHU IRUPLQJ D JORFDO F@ WDL/F KOX P LIHE W{ /M) L(\6 'V H
WHDFKD@G OHDUQLQJ HQYLURQPHQW S UIDRNM. ®@HSPRPHVLQJ
VWXGHQWY ZLWK LQWHUFXOW XU B Q FIHQ G HF Wi R MD/UAL W @ DODG B
VXVWDLQDELOLW\ SUREOHPV & &IQREDDY HVEHOHORSLQJ
FXUULFXOXP LQ D KROLVWLF PDQWHRQW KDAR ®O DRR Y DWLU R
+(,V IRU VXVWDLQDEOHLEHGHOREPHRFMXVLQJ RQ UHDO ZRU
VWXGLHYV SURMHFW EDVHG OHDXQIDQ/J D QE DXWHL QU W K M RFX

7KH LGHQWLILHG OHDUQLQJ DFAMWOIXYGAAME HYY W KIBOWMR ZIRX & & LEU

e &DVH VWXGLHYV
e 6WLPXOXVY DFWLYLWLHYV
e 6LPXODWLRQ

{ < tol-t=9 u;=t;1|bm] ou 1_-u-L|tubm77]0c@000|lomovb7;u-|bomv:
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e ([SHULHQWLDO SURMHFW ZRUN
e« S3UREOHP EDVHG OHDUQLQJ

e« 6FHQDULR SODQQLQJ )XWXULQJ
« SROH SOD\

,Q DGGLWLRQ DXWKRUV VWDWH MWXWDMI DDQWILRBIR &'WDBQ WX 8D
KDYLQJ FRQWLQXDO DVVHVVPHQW RI WKH +(,V

—k”63 k d 138 8~1téleé(d

,QWHJUDWLQJ 6' LQ FXUULFXOXB WK® SHQMBSHFWQYHYIRU L
LQWHUHVWHG SDUWLHYV DQG FD @ & EX H RSUHHLWD F RQ WDLRLADXQV
FXUULFXOXP LW FDQ UDLVH DZQUHKPHEVLYWWRIDDWX\EKQBYRE
VXVWDLQDELOLW\ WKDW WKH\ DUH IDFLQJ

7TKH SRVVLEOH EDUULHUV FDQ EKHHORXZUUH I DR B WHHW | SR WAH
UHVLVWDQFH WR FKDQJH XQUHOQ@BLNWILY¥HHDSHFMWDX\AH Q V

'AaA 2¢080 —pdkl 31é + KE J3k< k 6

$XWKROWO +HUZHJ $QQH % =LPPHUPDQ® V/HQ D7 KKRP®WI DD UBHOKRUQ
+DPPHU 5ROl 3HWHU 7DQQHU /LGIWIQ FQGEBKDNOOBDELQ %
&RXQWBYLW]HUODQG

'DWH RI WKH SXEOLFDWLRQ

—p221~rCE

7KH 8QLYHUVLW\ Rl %HUQ KDG GWHHORRRGHLQRDO DWWKD
VWXGHQW VKRXOG OHDYH WKH X\QKH I©OWQINW\ EFDWY Z 9K QV WX @
6' 7KDW LWPFEKBORU OLQRU DQG D ODVWHU OYQ®R SIPGI @ W\
RSHQ WR DOO VWXGHQWY ZHUKQRR URGXAPOG DY \NKWHS A K
FROQWLQXLQJ HGXFDWLRQ FRXUVIB\R0Q ®BVR7&H YHDLR SHG YWD\
XQLYHUVLW\ FHQWUHV RU XQLWNQZLMWXQGHOWHDWER WEE WLI
WKH 2HVFKJHU &HQWUH IRU &O0LPBEWRUSKD® QUID GH VBB WEK
,QWHUGLVFLSOLQDU\ &HQWUH | RU&HHINGWHH 1RWX 'GILYHNO RIE@ G
(QYLURQPHQW 7KH 8QLYHUVLW\ WXSBEQ UWKWHVWKGE RW S U
6XVWDLQDELOLW\ SDUWLFLSDWHN& ZIQWW KWMKd6 SDOW VLGDED!
WKH +LJKHU (GXFDWLRQ ,QVWLMWXWOQR@®W RIH® & HD ¥ DVWQKWR Q
C%OXH 8QLYHUVLW\é LQ UHODWLRQGNR K PMHY WL\ DWU H\KR
IRU '"HYHORSPHQW DQG (QYLURQPHQRV LLPVS @/ P HERAG { 6W ULXW
FDUULHG RXW YDULRXV SURMHFRWRUXQ&E BB QHH WHE F6Z D\D\G
8QLYHUVLW\ RI %HUQ



7KH *XLGHOLQHY FRPSRVHG RI D DRGQIRXWLRQU LRIFX® HX
PRGXOHV DUH LQWHJUDWHG ZLWHK G\HFRRV VPR BMWVNLEDMHOW R
OHFWXUHUV ZRUNVKRSV SHUVR®BO WREOVO ®/HWHARRS/H B
8QLYHUVLW\éV &HQWUH IRU 'HYH O RSPG QW VD QX FQ WLLIRR)DR
'HYHORSPHQW 8QLW 7KH *XLGHOUQWW BUHQ WKHHG OMR VL QU
WHDFKLQJ HLWKHU LQ WZR OHVVYROV RK H RRXQRROPASLURHQK\H
GHVFULEH WKH 8QLWHG 1DWLRQRZ XGGHQNM/ DQGLE JYRIOK'
LQWHUSOD\ LQ WKH FRQWH[W RD®IGIXMH JGXIFQ WWLR @ K\M KeH
Rl %HUQ E\ WKH FDQWRQDO JRY HQQWH\DMD WRKHWWE REDWV R
RSHUDWLRQV (6' DW WKH XQLYFHW.R/ VBEMAD® VIXQG D E DGl
FROQWHQW FRPSHWHQFHYV DQG WHDHF KRQGHHWKKRB 8 X O KN
FRQFHSWVY WRROV LQVWUXFWPBQWVLERWPIWKREQHD QRG
GHYHORSHG LQ GLIITHUHQW GLVRUSWKB HB\Q EY FAUKWH. \W@\H F W X U
VXSSOHPHQWDU\ VXSSRUWLQJ PDRGINDQACPOWEGBLPWKHU HG

edk <o<+< E

7KH PHWKRGRORJ\ RI WKH LOQWHJYBMWHLQRWLRLF6UEDWRLR! D
LV EDVHG RQ WKH XQGHUVWDQGHQR SWFKHDQW cl6X \DVQR QP EW |
SULQFLSOH DQG QRW D VFLHQWIL AIFVFRYGHSM\E KWKH B pLW/
GHYHORSHG UHVHDUFK DSSURDFK\WHWD W RBQ VE HD (D&Y RX DY K
6' EXW WKHLU DSSOLFDWLRQ QHHSILG/MV Bl @ RROGRW R PIRA LUFHIDICD 1|
WKH QDWXUH DQG YDOXHV RI REIHALVHG LV ALVS O R@/HH QIWAL\D @ F
LQWHUGLVFLSOLQDU\ FRRSHUD@RER®MD WL YWHI OUMPLHRAR @ NWRKI
2QFH WKLV SURFHVV LV GRQH SLW KN SRWWLLELOH. W\RWRRS H Q
LQWHUGLVFLSOLQDU\ FROODERUDWLRDQ VW RIBQMRPHE® WM[URKE
HQYLURQPHQWDO LVVXHV WKH KQWHHIXGE UL S OEM\DLLA DS S
XQGHUVWDQGLQJ RI WKH RWKHSLVWHPRWIRILEHW UPBWWKR B G
SURFHGXUHV WKXV RSHQLQJ XS QHZ MVSOFHHMQRY BWYR Q RX
RQHeV RZQ UHVSHFWLYH GLVFLSOLQHV

,Q IDFW (6' ¢ HQDEOHYV DOO VWP SIDKRALGHS D W VG FALKN L
DQG VRFLHWDO VHDUFK OHDUGQRIQEX\DWPIBLYRESIHQ'H I HRRIS
> @ (6' LV LQWHQGHG WR HQREWHUWPWXRBIHQMMW Z\R B N\W KD Q
FRQQHFWLRQV WR XQGHUVWDQG FRMS Q8 ¥R BLENW \RGD DL
SURFHVVHV DQG WR FRPH XS ZLWHK \K\B®G ISRVN YV EDOER KW H
VXFK SURFHVVHVe
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7TKHUH WKIBIHH ZD\V WR LQWHJUDWH 6' L@SBURBDFEFKKNVNQJI ¢l
HGXFDWLRQ DERXW QVEXV\O LSRR ODAKHY HGXFDWLRQ IRU
VXVWDLQDEEGRUWLFRQBP UVWXOWWDUQDEOH HGXFDWLRQ

Within any course ‘Bolt-on’ approaches = education about sustainability
Individual lessons: Students know the link between their own discipline and 5D;
they are able to make disciplinary contributions to SD.

‘Build-in’ approaches - education for sustainability

Courses: Students are able to use their dscplinary skills in an interdiscip-
linary team to make a joint contribution to 5D; also relevant in modules
with application-orientation.

€.g. Concepts and Methods
in Integrative Geography

e.g. Bachelor Minor Sustainable Curriculum redesign - sustainable education

Development (CDE)

+ Study programmes: Students develop inter- and
transdisciplinary skills and apply them as interdisciplinary
teams in cooperation with practitioners.

+ Continuing education: Lecturers develop thematic and
thematic and didactic skills relevant to 5D and apply them in designing
ents (CDE, HD, iLUB) their courses.

TKHPSOHPHQWDWLRMORKOSSHQ IROORZLIWKUHH VWHSV

GGHQWLI\ HGXFDWLBRQ®O RRHWHQW
i WKH WKHPDWLF OLQNV EHWZH KBQWXK & LWH\LSOWQ & JDDFAL 18 Q
FRQWULEXWLRQV WR 6' DQG
i WKH VSHFLILFV RI WKHVH FRQW WILEXWNXRIQN [EQ VGR | VAV B
DQG WUDQVIRUPDWLRQ NQRZOHGJH

"HFAKCDHFV FRPSHWH@F WKH VWXGHQWY VKRXOGHBFTXLL
RQ 6' WKURXJK

i D URXJK GHILQLWLRQ RI WKH ZRFHG IR I&HVAXRKDOWL R LN OR
DQG

i GLIIHUHQWLDWLRQ EHWZHHQ IFLSIO9@IDAD LARPGE \FHQ VM

'"HVLBQ UHOH WDHID¥F KLQJAOHDUQLQS D@ IDERAJHPHQWYV
i LGHQWLI\LQJ WKH GHVLUHG LRMWH/@QWL VFR R 1 ROUHPIDUMLLYH) S |
UHIRUPDWLYH WUDQVIRUPDWLYH DQG
i XVLQJ WLSV WR GHYHORS FRUUMHMBROGHQWWEREDFKLQJ&O




7ZRHWKRIBUWH SURSRWAR ILQG OLQNV EHWZHHWQF6S OIQWEHD
20H LVCVRKBKQXW PEZRHOKM WKH VRFLDOO\ DQG HFRORJLFD
VSDFH IRU KXPDQ GHYHORSPHQW[WW GQD OQ® IGP Z WWHRKIL @ KNHK
CHFRORJLFDO FHLOLQJé DQG DWKIHRRQWBVYBOG R YRFKHB O QR
GHEDWHG VRFLR HFRQRPLF PLQLPXPQUEARXDEMRBOQWY IRU
2YHUVWHSSLQJ WRZDUGV WKH RXWXWGRQHRYLWRIE LHYW®G
LQMXVWLFH ZRXOG OHDG WR X @WRSWPHDMY DEW HV K B\ V [RA HG'
GLIIHUHQW 6' PRGHOV DUH SRVVQEHE® KN EGDWZIHR@E DI ¢W R
CHFRORJLFDO FHLOLQJé $ YLDRIORNDWYR®R RS RAKHQ WR/GHHI
IRXQG LQ WKH LPDJH EHORZ

‘{‘-'_-“E!(:ltil CEy g

7KH HOHPHQWY FRPSRVLQJ WKH RV R Q@ HRXQRSILW DR QRHLE
SURYLGH WKH OLQN EHWZHHQ 6'HD (EX \R QR K HRIZ @ ReSLLVARL § (
H[SORUHG DV ZHOO VXFK DV IDQUWK\ PXI®FRKQURDOR YWXVWDLQ

7KH VHFRQG PHWKRGIL G XWRVXVEDEKH 'HYHORBRHQIWW R C
LQWHUQDWLRQDO FRQVHQVXV R® &Y FOAQ DGOV BINS BH QY H HHD
7KH\ DUH FHQWUHG DURXQG DKNKQYH @ RJRR GHKND O WKU R
EHLQJ TXDOLW\ HGXFDWLRQ JH\QHGH D QHST ¥ D QLW \D V¥ IORI® QD
DQG FOHDQ HQHUJ\ GHFHQW ZRUNQBXY WER QRRLAEY DURLZRN
LQIUDVWUXFWXUH UHGXFHG L QRVILXDVO DY GHRVR PYPOVQAL DM LQHDVE
UHVSRQVLEOH FRQVXPSWLRQ DQ & RSQ RGLX HWEHR@R ZF @ D MVIHW |
ODQG SHDFH MXVWLFH DQG §WWWRQH W\QKLVSE VW RW L\R KN
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2Q0FH WKH WKHPDWLF OLQNV DUN MK G L WKLHS 6 R Q W/ & DE)X V¥
VKDOO EH FDWHJRULVHG LQ HINFXRRO WEKIHWKUHH W\SHV R

e GHVFULSWLYH ¢V\VWHPKNER AMOWXCAIHHEY ¢KRZ WKH HQYLU
DQG WKH HFRQRP\ IXQFWLRQ HLAVRILIO HQ GQ WIHAXDFOQL\RF

e QRUPDWLYH ¢cWDUJHW. MQ R2V@FLHQWLILF FRQWULEXWL
GLUHFWLRQ LQ ZKLFK WKHVH URDDWGR @VVKIVOV B HQ\D\E B i
GHYHORSPHQW?®

e« C(WUDQVIRUPDWLRQ NGRZCON@IFLHQWLILF FRQWIREXWLR
HJ LQ WKH IRUP RI UXOHV VWREBRWQRQR JLPHM W)RU SR IRF
WKLY LQFOXGHYV PRQLWRULQJ DYQHP B QUM ZILMZK RILVELRS CD
DQG LQWHUGLVFLSOLQDU\ VFLHQWLILF PHWKRGV @&

7KH PHWKRGRORJLFDO DQG PHWKRGAIF\DFL DG ISQR DE® FO XFSl
FROOHFWLRQ DQG DQDO\VLV \WE QHEH W\SHHIK @ Il RIQ ®2OH & K|
FRQWULEXWLQJ WR 6

$ GHILQLWLRQ RI FRPSHWHOQHW RV ¥YRR OD@MVZK IHF R ELLGDG IW
RU FDQ DFTXLUH WR VROYH VSBWVLWIKH SUHREDVMIP G PIRWE M D
YROLWLRQDO FRQVFLRXV GHIOQEMHNDW BQ GDRQREL QR WLLIHGY/ 2N
VROXWLRQV LQ YDULDEOH VLWHKDSRQWQLE U XF FHVHAI B0 S D
NQRZOHGJH VNLOOV DQG ¢ZL OYDLAXIDW V B OD R/IWW WE GAHKW
WR SURPRWH UHDO VRFLHWDO FIOMQWH W RADWN WER EX
GXULQJ WKH OHVVRQV DQG LQWHERWPHG/ LgQ@ LVDIOH @IHIHMYLEQ!
RQO\ RXWVLGH RU DIWHU HGXFDOLWBG E R WGLLW FROY [EGII VDY
PLQGVHWY DQG YDOXHV ZLWK WKH VWXGHQWYV

,Q (6' WKH LQWHU DQG WUDQVKILYIFWLISY WKH GBS SORS P K
ERWK GLVFLSOLQDU\ FRPSHWHQFHR DHIOVHDEHW G'LLWFLSO!
FRPSHWHQFHV DUH ¢GLVFLSOLQDQGWS KR LPFROLWVAW SRAG OC
PHWKRGRORJLFDO FRPSHWHQFHV&&RIRRY HEWVVR Z §0G IQ\DAU\S (
FRPSHWHQFHY DUH RI WZR W\SHV ORRWPW X & H QW N VWRKDR\U N
GLVFLSOLQDU\ DQG WUDQVGLXBOGHUMWDQGL QI R BV EHR/UE
DSSURDFKHY FRQWHQWYVY DQG RMHWKRG\@RQ HRWZKRHUN B G V\W E
OLQHDU DQG QRQ OLQHDU FRQ GHFRAWLIRRQ VL. QR HH GLYKEW S GL
PRQLWRULQJ DQG HYDOXDWLRQ D3\8 ZRDPKHB V &S CDUQNGL E 5§ DY
VRFLDO FRPSHWHQFHY DQG WHKH DEQBLWMR WRUDFIVWQS F® P\A
HIILFLHQWO\ DQG HIIHFWLYHO\PZSHWKHQFB W H@PO X &H W JF |
TXHVWLRQLQJ YDOXHV DVVXP L Q@IQGHNSRRXVQ IERIDW WYX H WR\FL
QHJRWLDWLRQ SURFHVVHV ZLWK YDMWL RX\D P PRV L FWAH D P
PDQDJHPHQW DQG WKH ZLOOLQJ®@SHVWKR QPS@HPHQW DOQ
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$XWKRMNQLHOOD 7LOEXU\ $OH[ 5\DQ
&RXQWBQLWHG .LQJGRP
'DWH Rl WKH SXEOLFDWLRQ

—p22IrE

8*XLGH WR TXDOLW\ DQG HGXFRWLRQKRU MBEXWDWQREE O
SDJH WKDW LV EDVHG RQ WKH SRIRMBBRWH/HPG I6QY R RUQDE
BWUDWHJILF $SSURDFKHV WR 4XDOLONMG(EKDNWKHBBQOWHD QG
*ORXFHVWHUVKLUH LQ FROODERU BWLRID DIFW K$ WHKHF 8 .D QX
SDUWQHUVKLS ZLWK IRXU (QJOLY K GI{ YLHQUAMAL M X 8/Q RYQH/U \$L\
%ULJKWRQ ([HWHU 8QLYHUVLW\ DHQY& RWIRUGNVWWRERQ H\Q \&/®
JXLGH ZLWK YLGHR FOLSV PDWG WP & X ISR W SR O R V& H\WULF
XQLYHUVLWLHY WR FRQQHFW (GXFIDBW ZRQ KRTUX BBV WD DY K
DQG TXDOLW\ HQKDQFHPHQW ,QDRUGPHD WM. RQ WKWK G & WW K
DQDO\VLYV RI WKH DOUHDG\ PHQMIL B® M8 ORB.PHQW LSMWLRHWH F
SHUVSHFWLYHV JLYHQ E\ WKH QBIWWRQRP® I KHQFUWR NHNY GR
OLQNV EHWZHHQ (16 DQG WKH FXYHORSIMG IRW XOQOVYEMNQ\
OHDGHUV DFDGHPLF PDQDJHUVTXROHWWRVYVXUQP® OH DR D
OHFWXUHUV HGXFDWLRQDO GHY HQRSHUWUDWRE FEEHUNWE
KRZ (16 FRQQHFW ZLWK FXUULFXO K VDXHWQ GIW VDK VIEKIVOR
DLPV WR EHWWHU XQGHUVWDQG (16 LQ UHODWLRQ WR TXI

7KH ZHE SDJH LV GLYLGHG LQWRR QFBMWWHK R/XLEH\D WRHUOIRHJQ W |
LOWURGXFWLRQ KRZ WKH JXLGHWURWHGEMWY HORISHEG LDVQ GDW |
ODQGVFDSH KRZ (16 DQG TXDOLW\LWKQWHERD WB DRUKUH® G F
XQGHUVWDQGLQJ TXDOLW\ V\VWHR XKRUN+ (PWQ & XMKOLAQW\L @ IV
TXDOLW\ VA\IVWHP LQVLIJKW DQG MHEFNUL IGGINVAV LODRV WRKG KL
XQLYHUVLWLHY FDQ UHVSRQG WH IL6D M\WQ B QNI WVERIRIO VD G B YF
WKH SURMHFW
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2Q0FH WKH WKHPDWLF OLQNV DUN MK G L WKLHS 6 R Q W/ & DE)X V¥
VKDOO EH FDWHJRULVHG LQ HINFXRRO WEKIHWKUHH W\SHV R

e GHVFULSWLYH ¢V\VWHPKNER AMOWXCAIHHEY ¢KRZ WKH HQYLU
DQG WKH HFRQRP\ IXQFWLRQ HLAVRILIO HQ GQ WIHAXDFOQL\R F

e QRUPDWLYH ¢cWDUJHW. MHQ R2V@FLHQWLILF FRQWULEXWL
GLUHFWLRQ LQ ZKLFK WKHVH URDDWGR @VVKIVOV B HQ\D\E B i
GHYHORSPHQW?®

e« C(WUDQVIRUPDWLRQ NGRZCON@IFLHQWLILF FRQWIREXWLR
HJ LQ WKH IRUP RI UXOHV VWREBRWQRQR JLPHM WRU SR IRF
WKLY LQFOXGHYV PRQLWRULQJ DYQHP B QUM ZILMZK RILVELRS O
DQG LQWHUGLVFLSOLQDU\ VFLHQWLILF PHWKRGV @&

7KH PHWKRGRORJLFDO DQG PHWKRGAIF\DFL DG ISQR DE® FO XFSl
FROOHFWLRQ DQG DQDO\VLV \WE QHEH W\SHHIK @ Il RIQ ®2OH & K|
FRQWULEXWLQJ WR 6

$ GHILQLWLRQ RI FRPSHWHOQHW RV ¥YRR OD@MVZK IHF R ELLGDG IW
RU FDQ DFTXLUH WR VROYH VSBWVLWIKH SUHREDVMIP G PIRWE M D
YROLWLRQDO FRQVFLRXV GHIOQEMHNDW BQ GDRQREL QR WLLIHGY/ 2N
VROXWLRQV LQ YDULDEOH VLWHKDSRQWQLE U XF FHVHAI B0 S D
NQRZOHGJH VNLOOV DQG ¢ZL OYDLAXIDW V B OD R/IWW WE GAHKW
WR SURPRWH UHDO VRFLHWDO FIOMQWH W RADWN WER EX
GXULQJ WKH OHVVRQV DQG LQWHERWPHG/ LgQ@ LVDIOH @IHIHMYLEQ!
RQO\ RXWVLGH RU DIWHU HGXFDOLWBG E R WGLLW FROY [EGII VDY
PLQGVHWY DQG YDOXHV ZLWK WKH VWXGHQWYV

,Q (6' WKH LQWHU DQG WUDQVKILYIFWLISY WKH GBS SORS PK
ERWK GLVFLSOLQDU\ FRPSHWHQFHR DHIOVHDEHW G'LLWFLSO!
FRPSHWHQFHYV DUH ¢GLVFLSOLQDQGWS KR LPFROLWVAW SRAG OE
PHWKRGRORJLFDO FRPSHWHQFHV&&RIRRY HEWVVR Z §0G IQ\DAU\S (
FRPSHWHQFHY DUH RI WZR W\SHV ORRWPW X & H QW N VWRKDR\U N
GLVFLSOLQDU\ DQG WUDQVGLXBOGHUMWDQGL QI R BV EHR/UE
DSSURDFKHY FRQWHQWYVY DQG RMHWKRG\@RQ HRWZKRHUN B G V\W E
OLQHDU DQG QRQ OLQHDU FRQ GHFRAWLIRRQ VL. QR HH GLYKEW S GL
PRQLWRULQJ DQG HYDOXDWLRQ D3\8 ZRDPKHB V &S CDUQNGL E 5§ DY
VRFLDO FRPSHWHQFHY DQG WHKH DEQBLWMR WRUDFIVQS F® P\A
HIILFLHQWO\ DQG HIIHFWLYHO\PZSHWKHQFB W H@PO X &H W JF |
TXHVWLRQLQJ YDOXHV DVVXP L Q@IQGHNSRRXVQ IERIDW WYX H WR\FL
QHJRWLDWLRQ SURFHVVHV ZLWK YDMWL RX\D P PRV L FWAH D P
PDQDJHPHQW DQG WKH ZLOOLQJ®@SHVWKR QPBS@HPHQW DQ
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,Q WKH FDWHJRU\ ¢3DWKZD\V , RWW(L &/&X WH FDQHOJR I W®& ZID W\
H[DPSOHV RI ZD\V WKH\ FRQQH F WHGBEL \M'6 DAWR/ BMWKHPLHUQ RVZ Q QTC
HGXFDWLRQ V\WVWHPV $XWKRUV ¥IV\D WH \E K DWW HYRHWW IF & DR
VHYHUDO OHYHOV WKURXJK WKH\+KDW D\QRG BMK LRV PAHKGH L\QW T
VSHFLILF LQVWLWXWLRQDO P HF KDIXA HRGVX FIDRDLGRHOP B ) LSRULRLI
RUJDQLVDWLRQ

JLUVWO\ ZH DUH JLYHQ DQ H[DRSOHIDR/ 1§V & R\XK B QCLLYAH RV IE
XQGHUVWDQGLQJ WKH FRQQHFWQ R RF DAXVRUDIL@® [ R IQOAL [ V
ZDV WR OLQN WKH WHFKQRORJLFIRY VR DX SVH. RWQ VZ LARK G\R K\H
UHVWUXFWXUHG LOQWHUQDOO\ ELQR UKIORY BQY L\RDD |$ WIS/
SUDFWLFH DQG VXVWDLQDELOLWR D @G BAHRREDFRL QRID IXOLGHDU
H[WHUQDO SDUWQHUV LELG

6HFRQGO\ WKH 8QLYHUVLW\ RIIHARWILKNWERD HFE R G G HA LVPR4
$VVXUDQFH 4% VWDUWHG D SUBMSEDBP WWPKDQW X& HNGEGHD - DK
FRQVXOWHG FRXUVH OHDGHUV QONHWKEBEMQWXS\IRUW RD B
ZHUH SURGXFHG WR EH XVHG E\ DIWR G/EKKFIEH YWBRQO A\QI RUGH
FXUULFXOXP GHYHORSPHQW

7KH WKLUG LQWURGXFHG H[DPSORXKFHWWH BDK LIYBH VZ WL FK
FUHDWH VWUXFWXUHV WKDW ZR XQ®JG V XELS RMKVD W XIUXULFR\DHK
IRUPHG DFWLYLWLHV IRFXVHG RQH(Y6D&G @ WQ DRWHPIR 6 \S RRO
4( HQJDJHPHQW ZLWK FHQWUDOQIQSUIPEXPMI\J 43XV & DQIF H
LQ WKH TXDOLW\ SURFHVV DQGHGMOVIW FLH ZFL Q)XQRM ID WL R @

7KH ODVW PHQWLRQHG H[DPSOH LWLX\R UIGH% U FPRON.IQV L &@ILD\
LOQWHQGHG WR SRVLWLRQ DQG RRKMQHI[AW WIXQ/INDQ D\U E WX MW
SUDFWLFH ,W HQGHG E\ IRUPLQGEXFR®QB DR ®DGH RHWVRZILPW
DQG WKH FUHDWLRQ RI D JXLGH JRURMWHISFSRDW /G B BDR
FKDQJH LQ WKH FXUULFXOD

7KURXJK DQDO\WLQJ WKH PHQWLRQW & WM UHR/S/GIHEV W WKW D W
LPSRUWDQW WR XQGHUVWDQG KRW LRIQWLDQG® W\ D\W X W IDR)Q
(16 LQLWLDWLYHV 7KH\ WKHQ H8HQWDLGHPG A RYXKWD P S ILRQWR
HGXFDWRUV ZLWK WKH H[SHULHMQWHKHL @ X($6 RWKD \@ FID®HG U




FKDQJH VXVWDLQDELOLW\ UHVHWDBOMHUY DIFWXGHQWV XS
(16 DQG VXVWDLQDELOLW\ WHDRYDWHWSRQWLEQBHEILROL \WR |
ORUHRYHU D YLWDO SDUW RI SOBSQRDEKD QW R QNWQ MHKGWL R
LQFOXGH WKH PDNLQJ RI VWUD W HJLH QGGLDQN B ZG& W IG X RO\ R
WKHPHY DQG EHLQJ DZDUH RI WK WR Q OB OW IVQ® WIKHI LSR
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4AXDOLW\ PDWWHUV IRU WKH (16SEMFBRSKDML W RQ KWKES RW |
VWXGHQW H[SHULHQFH LW VXSBRWXGHQWDSHUY SBFWKYH
LQFUHDVHY WKH GLYHUVLW\ RI QX HF RVQWXIGHDO DRAS B Q W L
FXWWLQJ HGXFDWLRQ WKHPHV LQ WKH VHFWRU
'XULQJ WKH SURFHVV RI HPEHGGLAY LRAY XHR\P K HWH YRH LBV
QDWXUH UHODWHG WR ILQGLQJ @DV\H WRQHZSOW B B Q/\N JD Q C
FXUULFXOD )XUWKHUPRUH +(,V LTIXDOHQW 0\ VWOHP® PRRUN }
LQVWLWXWLRQ DQG WKXV WKH\ DRRQFRWPISFOHL Q QWKADQ FD
XQGHUVWDQGLQJ RI KRZ WKH XQWRHID®GWHN VX QLPWIXRIYV KIRF
AXDOLW\ (QKDQFHPHQW 4( DVSHF W WRREHFW QIHZ GWKKRZP
H[LVWLQJ VI\VWHPV %HFDXVH RI WWKH B R PLS/O B QLR\ R ISRV, V|
WHQVLRQV RQ GLIIHUHQW OHYHO®RRIPFDAWDJHPHQW DQG C
e 6% HWZIHHAQVLWXWLRQDO DKISFKR DUKHHIVQFUHDVLQJO\ H[SC
ZLGHVSUHDG LQWURGXFWLRQ RIUDMDHIQ HYJ D DO QN ViDEMK
VSHFLILF SUDFWLFHYV
© YHWZMWQDWHILF SULRULWLHFRNMHULQYWHWHDURKVHQJ
FRUSRUDWH RSHUDWLRQV DQG L QVWIHDOWDLR GIEX FDHW IHR
WKHPDWLF HGXFDWLRQ DJHQGDV
e %HWZHHQ WKH ¢FRPSXOVRU\é DV®HFWW R IORXFUNH.E XVOK P
4% IXQFWDRG WKH cRSWLRQDO& GLPHQWKRQV IKHEOW ERVG
7LEXU\ HW DO
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$XWKRDULH :HLVV ODWWKLDV %DUWK +HQULN YRQ :HKUGHQ
&RXQWUXQHEXUJ *HUPDOQ\
'DWH RI WKH SXEOLFHWWLRQ

r— — —
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(PEHGGLQJ HGXFDWLRQ IRU VXV WHLLIKMHEO H GGXHF D VAL IR FDHOQ V
LQVWLWXWLRQV LV UHFRJQL]HGWRYZ DUBKGHOV R D WQDEX/H W
GHYHORSPHQW 7KURXJK WKH DHWHB®HL Z$HODBI B H QWD RSQ
SURFHVVHV WKDW OHDG WR W KB VLN MWELMEXLVD L RVQ DFOIUMUCL\W X |
"HLVV 7KH JLYHQ UHVX® W\ 6 UFR PSD\WDIWIRHDWL R |
VWXGLHV YLD WKH FDVH VXUYH\ RHWIQRGRW R DTV IZ® LVWXOWHLGS
LOQWR TXDQWLWDWLYH GDWD %HKRWHIVRXQ WM\ VW ® B \I X W/ KR
EULHI LQWURGXFWLRQ RQ WKH LOYPUWNBQFRI BI WE H (L F SIC
WKH\ FDQ GLIIHU

7KH DXWKRUV WKHQ H[SODLQ DVSIHRFQNV RI (6' LPSOHPHQW

,PSOHPHQWDWLRQ SURFHVV HV
7\SH RI LPSOHPHQWDWLRQ
/IHYHO RI GHSWK

6WDJHV DQG G\QDPLFV
,PSHWXV RI FKDQJH

'ULYHUVY DQG EDUULHUYV

JXUWKHUPRUH ZH DUH LQWURGXFO ® QR K\RZHLWH ¥ BlD LFRRKQ (
$XWKRUV WKHQ H[SODLQ LQ GHS®\KDWLHR G LS URUFHI QY W HLVP SV
LPSOHPHQWDWLRQ OHYHOV RI @JBWYXWJI B VFRQGLE X@XPL
FXUULFXOXP FKDQJH DQG WKH LRRHWKN\RI LFVKIZGJW KHRIO |
DQDO\WHG GDWD LQWR VL[ VXVWDS8EDQWEMHOULGM LFPRSADMP ERWAL
SDUDGLJP FKDQA&BS ERROWRRJ LOQVWLW XBRRQ PO F&D W HG
LOQVWLWXWLRQDO FKDQJH H[W HUMQRDOODON H3AU L Q# QY LLOQW WYLHDWA
LOQVWLWXWLRQDO FKDQJH $IWRHGWSBDRHGLSD WWAK RV W k
LQWURGXFHYV WZR GLVWLQFW SKDAXWMVRLQPEO0E PW Q WOWLL
ZHUH LGHQWLILHG LQ DOO RILWHKBR LRCQHRL W XWWD/L QBB LIX
FXUULFXOXP DQG WKH VHFRQG 1O IPRKLH ¥FR® 5 DIDIGH QX WD
 PSOHPHQWDWLRQ
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(6' FDQ EH HPEHGGHG LQ D +(,V F)OUHLYIHFX OW R DIFW LI P IDRUR
LQ FRXUVHV DQG DW D PDFUR OHWKH® FXRWI WKV SIURG HF WX\
LQVWLWXWLRQDOLVDWLRQ LVFDWL®IO IXQ FIQRPUL KM LIWRNF
LQVWLWXWLRQ EHFDXVH HYHU\ ®(FRQWH W RZ® KIQWGALRUE

&ROODERUDWLYH SDUL®LWKH KDOVW PHQWLRQHG GF® XVWH
LW FRQFHUQV WKH ZKROH LQVW KWMXNMQLWR QUDBISISQ\RW EW & ¥ KR
FXUULFXOXP LQWHJUDWHYVY VXVWIDWL @XBEBS®UW\H G X\ WIXLVOOCE
FKDPSLRQV LQ +(,V DQG H[WHU®D &Y@\DE\HE FQURDGV U D R 8 HF
FDQ EHJLQ ZLWK D WRS GRZQ RU BEWRKHWRIP LXSXNXDWRD F K
RI FKDQJH WRS PDQDJHPHQW VXS¥SIRWW+ V¥ IDID G H IQ DRIV Y H
FDPSXV FRPPXQLW\ WR GR VR 7HE& VWWVDOW J\VWK DRW PD QL
PRQLWRUHG DQG DVVHVVHG E\ WKW WKBW7WR BRWKBH WW
SURFHVV WKH QHHGHG UHVRXUWKNW IDQUUH IX RQUARLQUDEKXKD ®
IRFXVHG FRPPXQLFDWLRQ DQG FROODERUDWLRQ

7KH VHFRQG IRUPHG F@RWWHP IXGF DXDB@EDKLIKQOHYHOV R
LQWHUQDO FROODERUDWLRQ IXMHGLIQW WXUHD /D W& LS V RVFDH W
PRUH IRUPDOLVHG VXSSRUW E\ WWHWRUVYV TKHH PWDK B VYIWFAL®
IRUP LOQLWLDWLYHV WR LQFRUSRWDWW Z&'WKRXQUVRRFHD QG S
GHSDUWPHQWY 7KLV FOXVWHU PSP PHR WD MW ZK® VRK FVUK I/
LQLWLDWLYHY GULYHV IRUZDUGVWRHA WS DQVWWDRQ YH RPRIE
OHDGHUVKLS VXSSRUWHG RQH ,JQWPKRH/ W WEUDDY/\W M J \I R4 DADIEQDLH
EH SXW LQ WKH LQVWLWXWLRQéV YLVLRQ VWDWHPHQW

7KH WKLWR S\GRZQ DSSWRDWKLY FKDUDFWHULVHG E\ LQLW
SUHVLGHQWLDO OHDGHUVKLS DRCGWA\RZQRUMKLBH @V KX DRI O
WKHVH FDVHV WKHUH LV D ODEQVRF FZOWQMY DRUWL RVK D QG L Q
LPSOHPHQWDWLRQ RI (6' ORUHRWRHUSBIRWUGHYVLWKAHR OHMDB
FXUULFXOXP FKDQJH 7KH LP SO HRPUHRMAGD WILRRPQ W/KAHU W W 8 JD Q
FRRUGLQDWLRQDO XQLW LV HVW WK®MW KRIGP H® GV KR.IV WEKOHK \
SDUWLDOO\ LQWHJUDWHG (6' WRKMK R DU Q ISWLRREQD N RAD WK P
DUH WKH ODFN RI FRPPXQLFDWLWQRIDWEBIFRNDRIS XK § YARRPWPHKR)
DQG D ODFN RI D YLVLRQ VWDWKH ISQWRFMKDW ZRXOG JXLG

&OXVWHU IRXUHADNVRADGHMKRW KDG H[WHUQDOOWKDWYW B QG
KDYH ZHDN LQWHUQDO VXSSRUW HQWHRWDMDUD V WS\W R UMK H7 K
LQQHU VXSSRUW LV WKH UHVX>X0OS\OR D D SAUMHAN. R @WLWD 0D
FROODERUDWLRQ FRRUGLQDWLR® VFPRORXQUBDWLRQW
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VWUXFWXUH 7KHUH DUH WZR VREJWRNKS V RASKID BVL W K| MAKIHL C
ILUVW LV ZKHQ (6' LV LPSOHPHQWH\GKDW KM /X BURIJPN ORHl Y ®
QHWZRUNV RU 5HJLRQDO &HQWH QG RI[ $[BHLUQNWL ¥ R Z MKKIHVHH
LPSHWXV FRPHV IURP WKH JRYHUQPH AW, G YD @KWKH H[D
HQYLURQPHQWDO VWXGLHYV DUH P BQSWDHNPHGERXWWH FRXQ)

7KH ILIWK FOXVWHUWVW® E WHGF DOEGRWQGD VWMWY R FDVHV ZKH
LV D VWUXJJOH WR FROODER UMD 2N KHURWKHD Z 9D MW I[SIW
VHWWLQJ 7KH PDLQ LGHQWLILHA GKRODHRRMHQWVRLIFVZ DU F
VWDNHKROGHUYV DQG ZHDN FRRUWEKQDRY B® Z QWR B DER R/FFK
ZLWK QR RU ZHDN DVVHVVPHQW WVHDSSRHIUW KELSSYBIVLBW QW
PHGLXP WR VWURQJ DQG LW XVXOIODQ G HWROWWHG (8§DJP
LPSOHPHQWDWLRQ

&OXVWHU VL[ DUH RIVVWHRW 2L W K WIRU RQWIK IJUDW L RWY KMHKIDBW H
ODFN RI V@& PDWQ\ EDUULHUYV VWUXJIJOGQGWVRE HLIQFLHQW
FXUULFXOD

'KHQ FRPSDULQJ DOO WKH FOXVWHUWWKQYKWWKDEHQWLI\
LPSOHPHQWDWLRQ RI VXVWDLQDMHEPIHHQWD WDRREXUULFXOXP 1

3KDVH ,QLWLDWLRQ RI VXVWBOAPBOQWDIWLARXUULFXOXP L

e« $00 VWDNHKROGHUYV FDQ LQLWKNWH UF\KDYQD BLW KV RXQNM H
H[WHUQDO VWDNHKROGHUV FDQ 8H. PREX®® H\QRN DOWLLVRIQD B/
LQFOXGLQJ VWXGHQWY IDFXOW\O &MDNHEKROLGH ID\Q G H |

e &XUULFXOXP FKDQJH FDQ EH GULWHRQEG PIDBUY K @\B NOHKYR
WKHLU SHUFHLYHG VWDWXV DIIHFWV WKH FKDQJH

e 87KH LPSOHPHQWDWLRQ RI VXV WDHJILIE Z DWW \ L E)GULLY LLFSXXC
LQLWLDWLYHYV LQ HGXFDWLRQ FR P 8XVRKSHHDW KRDAW WU
'HLVV HW DO

3KDVH DFKLHYLQJ DQG VXVWDLL®JI [PARRSIHH P R B) SMUH/K IHRQQ/

e &RPPXQLFDWLRQ LV NH\ WR VXFFHHG A QLRBIHR HYWHIR

e &4ROODERUDWLRQ ZLWKLQ DQG DPREDWWDNHRKIROGHU JI
FRPSUHKHQVLYH LPSOHPHQWDWLRQRDQBVWR WKAHO/S DAYLGV |
VXSSRUW




7R VXPPDULVH NH\ LQIOXHQFHV RIQVWNK W PG D EIPGILOM DIR X |

UHVHDUFK DUH

e 7KH LPSHWXV IRU FKDQJH LV DQJLWSRUMVDDL@WDIWER® R IG

e« &RPPXQLFDWLRQ LV WKH NH\ WR REWDLQ VXSSRUWHUYV

e W LV LPSRUWDQW WR FUHDWH DJKHQWH RRQ R VORUHFKH G\
VWUDWHJI\ DQG LQ FROODERUDWHRNHDIQDIO W K N B NWRHUGE,
KDYH D FRPSUHKHQVLYH LPSOHPHQWDWLRQ

e« BHHNLQJ FROODERUDWLRQ DQG AR DD W LFRRP\S H @ VDM W L
RI LQWHUQDO VXSSRUW

e« 8&RRUGLQDWLQJ YDULRXV LQLWHB WIKYIDW FROOQHFWHN U
LQGLYLGXDO (6' HIIRUWY DQG FUMKXWMPQ&8 WEIHUJILHV DP

'A-A ,8péik <3 <~ dpdki 31é+06 86...0-
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&RXQWHKERUN 8.
'DWH RI WKH SXEOLFDWLRQ

—p221rCE

,WeéV D UHYLHZ DQG JXLGH WKDW[ZDD @ HYRP R B H G EJK M U$
(GXFDWLRQ $FDGHP\ LQ RUGHU WRQDKRD\HGQFHYWRWW DWW &
KRZ WR LPSURYH OHDUQLQJ DQG YWIDRSKRIHIUW XVWDLQDEO

7TKH JXLGH LV GLYLGHG LQWR VHFWLRQV

SURMHFW ODQGVFDSH

,QLWLDO UHYLHZ KHDGOLQH ILQGLQJV
&XUULFXOXP FKDQJH &8 &DVH VWXG\
6WUDWHILF LQVLIKWYV

,Q WKH ILUVW VHEWLRQ 3URM HH\8 COODL@G/VE RS H. V WAKKHH DVX BVK
DXGLHQFH DQG ZK\ ZKDW LV WKHRBRREN RIJRXEGF DWW GRWQ HIR
VXVWDLQDEOH GHYHORSPHQW D QG WKBHWI HY MDKHRDLQ IR

7KH VHFRQG VHFWLRQ LV EDVHG[HR®SD DAH Y QH %V IRD WWLZYHHQ/WW
DQ HIIRUW WR UHRULHQW WKH X.QG B UBIWRIEX W B JAHX B U L+ X
DXWKRU VHOHFWHG WHQ LQLWLDGRPY DY) GUWR A QN K® WSHW
LQLWLDWLYHV 7KH DLP LV WRLVWKRELWK H GL\WMHWMQY\H ¥
WKH LPSOHPHQWDWLRQ RI 6' LQ FXUULFXOXP
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7KH WKLUG VHFWLRQ LV JURXQGWGE R MOKYLRHOHY F B VW K\UW M C
XQLYHUVLWLHY LQ WKH SQLWHGLYBUSRWLHKH VHO BB WHHG
%UDGIRUG 8QLYHUVLW)\ RI *ORXFHUWIHWWVRLZI®\P®& WKK H R
JLYHQ H[DPSOH LW LV H[SODLQHKBGFRFWKR X\ DYQHL WLDNF MH\F
HPEHG HGXFDWLRQ IRU VXVWDLBYEXP LWR WHFRNRNYY W WHJ E ¥
VSHFLILF LQVLJKW RQ ZKDW WDFIMQG ZRDWHZH 2 H O/OK Bl QFRD [
GLIILFXOWLHY WKDW D XQLYHU@MWDWIDE® G GXULQJ LPSOH

7KH ODVW VHEWLRQ VXPPDULV HWYLWHKW VJ YLKV LHAURH WHKDUNHH
WKH FRQGXFWHG UHVHDUFK 7KHHQ@WXUKQY DAOHGEYLIR GO0
MRLQLQJ YLVLRQ DQG VWUXFWRBBODWIRIRUHFDVWLQJ DQ
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7KH WH[W H[SODLQV GLITHUHQWQDS\EXN\RWP K@ I ELOH LE&MYUHROGR
WKUHH GLITHUHQW XQLYHUVLWLHYV

7KH ILUVW LV DQ LQVWLWXW L RHQUD/Q D\$SW R D WK DALIPO/OWM B E K
FXOWXUH DQG SUDFWLFH LQ VXMW BUYD WL CRIWG IDIFG IRVNG W
GLUHFWO\ VXSSRUWHG E\ WKH + LRIROHQF (®X FROUN LQRID PXQIG L«
BWUDWHJILF '"HYHORSPHQW )XQG ') ELG FHRY4(G &G 6e
PLOOLRQ HQDEOLQJ LW WR GHRHIDRPP B B X COWS D HWF RD QWK
6' ZDV LQWURGXFHG LQ WKH 8QIZDHUG HWKNOWR B WE DWW K\ D Q
FXUULFXOXP PRGHO IRU DFKLHYLQJ FKDQJH

JRUPDO FXUULFXOD
,QIRUPDO FXUULFXOD
SK\VLFDO FXUULFXOD

7KH IRUPDO FXUULFXOD LQYROY W \RKIGEF DIFQ FS\WU\R DUODOP PR ¥ G
XQLWYV WKH LQIRUPDO FXUULFXOAMDDY ERWKHB @K Q UG
EHDULQJ OHDUQLQJ RSSRUWXQ LULIFKKD D QBFW ¥ H GS R Qv IORHDAL
RSSRUWXQLWLHY EDVHG XSRQ FRX®RE\DWH SUDF WILKAHR R O
WKH SURFHVV RI LPSOHPHQWLQJ (D6 I\R K R D8Q) ERHP B MWWP\H P DV
DEWLYHO\ ZRUN RQ LW WKURXJHK YWKMRSERPNW VUR Y ER X ID\Q-
YDOLGDWLRQ




7KH VHFRQG FDVH VWXG\ LV EDVHNG BRDWHKM 3MXR/PLYILQD B X

DW WKH 8QLYHUVLW)\ RIKI® RDRVMWEHHID/ BDWVHWR IR
CMRLQHG XSé DSSURDFK WR VXWWD\LRQDW¥E LPOLGH W R CH WEKHHG \
HGXFDWLRQ IRU VXVWDLQDELOIXWYL @F UM \¢ Y KWRIOHH & XQLVILLFY, X
DSSURDKIDW PHDQW WKDW (16 QHHGHGHW R LE\HV MWQMB N IDW/Z W
8QLYHUVLW\ 7KH FXUULFXOXP FEPIDA Hs XDW DOLH)® EL OLKAH 7]
RYHUVHHQ E\ WKH 6' &RPPLWWHHL®RESQ UW\ IRHD W KZHD \6 XJ\D
WKURXJK WKH 8QLYHUVLW\ V &HQWOQH &MHW WRWLNMNH /HBHQ(
7HDFKLQJ DQG /HDUQLQJ &(7/ IX@GRG FXQGGIRH WKL RERQFD O
(QJODQG +()&( IURP W R , QWW K HI FEFXIVY. QOIVQRQ LQF
(16 ZLWKLQ NH\ FRUSRUDWH GRFXRIRQWO® WA G RFXR DLEXR X
VXSSRUW PHFKDQLVP DQG GHYHORS IDQURXPISGH B LB RRH WL
HITRUWY LQ WKH HPEHGGLQJ

e« +HOG GHYHORSPHQW VHVVLRQV

e (LJKW PRQWK UHVHDUFK RQ VWX\GHHQSHOWSHBWQY HVQ R
VXVWDLQDELOLW\ LQ EXVLQHVV

e« $Q RQOLQH DUFKLYH ZDV GHYHOMRB W& DEH WS XDF KAEDW LM
PDWHULDOV RQ (16 DQG VXVWDLQDELOLW\

e 5HYLHZ RI UHODWHG OLEUDU\ \WWXR RN RQ SXIE@LWDW LR ¢

e« 6XSHUYLVLRQ ZDV SURYLGHG WRYWOSRSRPUHO \8 UIRAWY V L R/

e ,QWURGXFWRU\ JXHVW OHFWXUHAN HDHPHQ IV Bl WU LDHQ/G Z HH [W
RUJDQLVHG RQ YDULRXV EXVLQIBY¥WQG VXVWDLQDELC

7KH WKLUG H[DPSOH LV WKH &HEWHWY HRWBEKOWDHKIP® HQH
B3O\PRXWK 8QLYHUVLW\ WR GHYHDRKRSUBIXKKR R NVNFVWDWQ RVE
7KH LGHD ZDV WR GHYHORS D VRVWUDOWHWR Y WIMWEL Q B VW XYWLW\LL LH
WKH 8QLYHUVLW\éV FXUULFXODVNK/HKHE & XADKWRIR VWHDEG/ RQ W K
KROLVWLF ¢ &é DSSURDFK VHHIDQJIGFWHDEKXQXP DQBDWHQAL
UHVHDUEFK FDPSXV FKDQJH DQG F RRWPXBA-OMW\ HHREIHDG & R B QDv
HQKDQFLQJ VSKHUHY DQG DV VXFK SRZHUIXO &€ LELG

7KH DXWKRU VWUHVVHV RXW WKDIWR WRMH RQWHH H E WLLKY ®IW
FRQQHFWLRQ EHWZHHQ FXUULFXOXPDRX D QUDWRDONVDRGG
IXQFWLRQV 7KH JRDO LV WR ®&KD B D 8D YHRYMW PHERID QL
WDQGHP ZLWK DFDGHPLF HQKDQ FW PLHOIQ/R DIFW/IL R Q WDLQHG/ V WR
DUH MRLQHG WRJHWKHU & LELG
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7KH PRVW LPSRUWDQW WKLQJ WRQDFOVD § 8 ULRD WHHDW W. R \H?
VXVWDLQDELOLW\ DFURVV W K H HIDXUWRKH& OO HYQHDUEVOLIEL BWK N
D FXUULFXOXP FKDQJH ZLWK D RIXRK H7 K8 VEMLOMX MWL R QR | DAS
Rl DSSURDFK DUH QRW OLPLWHGVW®J VR LEEXD\O P-DG XQR/DANULHROQP
VXVWDLQDELOLW\ LQ DOO SDPWWVRRIHWKHD¥®LQH UVQGE/ \OBQ
+(, DV ZHOO DV IRUP FRQQHFWLY.MM\ DFURVYV DFDGHPLF X

7KH GUDZEDFNV DUH WKDW W K HGAHRGE QRILF W WY W\R \ | WE BDWL R\
LQVWLWXWLRQ FDQ EH GHPDQG I7&H BBRE \OLEORX B LLIDWQH @ U )
FKDQJHV FDQ VWDOO WKH VSHHGVBWSBRQJUHVYV LQ LPSOHF

IA®A ‘0 +0ék <3d <3 806...0+<[ 3 1 é<

2p+k O06 dé [+ 3IM"E I[[*"<Ié k< 02€e069

6opélk <3 <™ dpdkl 31é+0 00...0+<[2¢C
O 00pélk <3 épr"™ ép+l

$XWKRRRWW 6WUDFKDQ /RXLVH /RJDQ@L'®EUDQQLAAE UVRRE HIRGY %

,DLQ OLWFKHOO 5RGG\ <DUU

&RXQWHRQRLWHG .LQJGRP
'DWH Rl WKH SXEORBBKNLRQ

—p22irE

6XVWDLQDELOLW\ KDV EHHQ LG HYWL IZD\GRE\IR U,FLDQ G/ W6X C
GHYHORS VNLOO VHWV DQG NQR ZFOHEHD ¥ KIVAHK LW KHHY HZIRLGA
VLWXDWLRQV 7KH ELJJHVW FKDGOBQLGVMWL\ERWQR YR DF G
VXFFHVVIXOO\ HPEHG (6' DFURVM EXUWUR PXKRY D KWHOHWWE
SUDFWLFDO H[DPSOHV Rl KRZ WR GR VR

7TKH DXWKRUV ZKR ZRUNHG RQ WHKLMQ@GQWUROHV Y UR QKD & H
VWDII DW WKH 8QLYHUVLW\ RI 6WOBDWBRBR®G GH ZXWRD ¥ [FR @
WR WKH (6' $00 WKH JLYHQ HDPSORMVFEKHMO WBWHRDR DEYR \
IDFXOWLHYVY DW 6WUDWKFO\GH HXOFBHYLWEHNQIFQ®G (BRIALDHH
6WUDWKFO\GH %XVLQHVY 6FKRRO




9OHUWLFDOO\ ,QWHJU D®Q/BEO BHU'RIMHPWE PFRQ W X VWD
OXOWLGLVFLSOLQDU\QIHEOMH HHEYWH.OYRISYPRIIQGX VWD L
6RFLDO 5HVSRQVLELOLW\ 3DWKZD\
,QIUDVWUXFWXUH DQG (QYLURQPHQW
(QJLQHHULQJ IRU *OREDO 'HYHORSPHQW

7KH PDLQ LGHD LV WR VKRZ GLIKHHWHIRW WPEHHNG R L @F $&'RLX
FXUULFXOXP W KDV EHHQ ZULWWHO Q® WRZEBEHWR BHNLRGAR )
WKH LPSOHPHQWDWLRQ RI LW
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7KH LGHD RI D VXVWDLQDEOH LEQG\\G I WXQNVILRDWLKALXW H B Ql W
UHGXFHG LWV FDUERQ IRRWSULQWH WDBOXYWVYRBWFR Wa&D
SHGDJRJLFDO RQH +DYLQJ D IRDX\G RGH WHDOEKIL@JI WNDIOOKHY
FRQQHFWHG WR WKH 6

1HZ SHGDJRJLHYV PDNH D VKLIW |WREPDWHKG GLMDLLRELIDD WXRE N
WUDQVIRUPDWLRQDO H[SHULPHQ®@W NG DG\G WKW ROQ R U/LHH
WKH DXWKRUV DV QHFHVVDU\ WRGHIEXORSGIR HR W VXK B (I
VHHQ DV UHVSRQVLEOH IRU IRUPRBDO M IXWWWHIRU D VXVW

7KH DXWKRUV LGHQWLI\ WKH HQLRZWL Q8J5 E® DW DB @ JHYG DR/QI.
PDSSLQJ RI (6' DZDUHQHVV UDL\GLQ D DGHRDSID FLAW\ EXLR
EDUULHUVY RSSRUWXQLWLHY DQG UWSHL WKL Q6' UHQWRHID O W
LOQVWLWXWLRQDO JRYHUQDQFH RIDAKD QIQWP V WHIGX\VFHDIW L R ¢
GHYHORSPHQW DQG FULWLFDOG\ SDGEWHNN Y QIQW KHH SIOR
HGXFDWRUV VKRXOG DGRSW DQG URWOXO/RZDZ QBE QHHG X FD W L C
GHYHORSPHQW & 6WUDFKDQ HW DO

ILVWHG FKDOOHQJHYV DUH WKH NW\LWRWLRKQ HDYSH DRDKKOLH)Y
HPEHGGLQJ (6' DFURVYV FXUULFXODWKH+R XW KR U W K QWPLRRG
ILYH (6' LQLWLDWLYHYVY HPEHGGHGXMDP6WUDWKFO\GHeV FX

JLUVWO\ WKH 9HUWLFDOO\ ,Q WHLUIDVEIDG 3 RHGIFESPH RV ¢
FRQVLVWHG RI D SURJUDPPH RI HQWVHDQWK HE® VFHGH G/LWKX
SURMHFWYV WKDW VHUYHG DV D HMWWRKDGGW KN \S BR\*VL B
ZRUNLQJ LQ PXOWLGLVFLSOLQDR® DVWK®R VX BW R MDHHFY\M O
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BHFRQGO\ OXOWLGLVFLSOLQDUDE®WV'SHYAVORYSHP\H @ W 6DXW BT
HOHFWLYH PRGXOH WKDW LV DH V¥MOXOEHMHWW RD IYOEDO ©OW D Y\H
GLVFLSOLQHY DQG ZKRVH SXUSRNMGLY WRI IRQUW HUF RKQG H E
YDULRXV GLVFLSOLQHYV DQG 6

7KH WKLUG LOQWURGXFHG DSSURDEKOLWLWW BEBWRZEDLD DKEHFKS
FUHGLW EHDULQJ RSWLRQ IRU D\ISDU W VRX GMHKGHWBMWW B VWK FOC
%XVLQHVYV 6FKRRO&V ODQDJHPHQW 'HWHIOREBEB R QWFBWRIUR
EDVHG ZRUNLQJ LQ SDUWQHUVKLBLRIOWVK H[WHUQDO RUJDC

7KH IRXUWK PRGXOH ,QIUDVWUXFWRWH P®XGF HBY DV RIRP HQ \
LOQWHUGLVFLSOLQDU\ \HDU HO&FMQLYHURRG XDOHS DELFPLHH® P
VWXGHQWY 7KH PRGHO VHUYHVSIM @QFZBORV LRIWU R®@)GF HQ
PRGHUQ JOREDO FKDOOHQJHV

7KH ODVW ILIWK PRGXOH (QJLOQ@RISPH@WIRYV POREH®L W EH
FRUH PRGXOH LPSOHPHQWHG LQ(@XHUR\MHDHQ RIDOLYQFLDE €
VWXG\ 7KH PHWKRG XVHG LQ WKHE PROHMQLQISURPEBPDE
WKH (QJLQHHUV :LWKRXW %RUGHUV (:%

7R VXPPDULVH WKH DXWKRUV VWDHWMIG WCK B WDW RHD IFRKLL HH P HE
(6' LQ WKH FXUULFXOXP WKH HGXFDRVGROH VQWWE FSANG B XR WL |
HPSRZHU DQG HQJDJH ERWK VWXGH@WW KHUP RWH I IR W B C
GR D ZKROH V\VWHP DSSURDFK |RVWW K H\QWHHI®& MWRL R R YS!
GHDGOLQHY DQG FOHDU LQVWUXHGL VD FKR. Y X\S SIRRRIG\O B I
IHHGEDFN IURP VWDII PHPEHUV DY MO RSESH®@ WW VR R GFHN/C
VWXGHQWY DQG VWDII WUDLQLQJ DQG VXSSRUW

—k"~53 k d 130 d~1téle(d

1HZ SHGDJRJLFDO DSSURDFKHV \V@WDL\PNX O B WWWIDRSL\O VDW B CE
FULWLFDOO\ DQG PDNH GHFLVLRUWD/W KVHWD W KDDUH FFRRARSSHHW LDW
RITHU RSSRUWXQLWLHYV IRU PRUW\ LDQPVIURE RWUYH QM[ISG RS
EDVHG H[SHULHQWLDO DQG WUDIQVERYPDWRED M@ HYBDWQRQJ
3URJUDPPH RQ (6 7KH FROODER WHD IULNH @ R & M MEIH B C
DQG VWXGHQWYV LV VHHQ DV DQ WWXEHQWW ZDR WORS GYH.HH O
H[SHULHQFH VNLOOV DQG FRPS KA HQWDHMYHDAQ G RFFPX Q PWD
ZHOO DV VWDNHKROGHUV




2Q WKH RWKHU KDQG HPEHGGLQX(64'QRD @ ERZBHG\ ARKWWLE
FDQ EH D VLIJQLILFDQW EDUULRUWDR ARV POLFQUURKN O HGIW LH WHH
JURXSY DQG GLITHUHQW GHSDUWRB QKA J) QU KADU ¥ RRUHW H
FDQ UHTXLUH DGGLWLRQDO WLPH RR YW WD LDFLURIV N Q00 © XIS
6WUDFKDQ HW DO

A¥A —kpd63k Tkk kpddd k<tirad 138
dpdki 371é+6 86..0+<[2063k
$XWKBDFKHO 'UD\WVRQ (OL]DEHWK %RQHPRIMPLHPESIRPEDU DQG 6

&ERXQWHRUN 8QLWHG .LQJGRP
'DWH RI WKH SXEORY¥BWHERW®

—p22IrE

7KH SDSHU GRHV QRW IRFXV RQ D EQWWDUDWALHWKRIGFO KX
WKH DWWLWXGHY VWXGHQWYV KBGY RQVERQDUGYX 0 VWULYWH E |
KHOG EHWZHHQ DQG DQG LEQWXGHYSRQVHMW X® ZD
WR UHIOHFW WKH GHPRJUDSKLF PDRNBRKESZRNVN WIRK) @ X NWHEKG H
IRXUWK FRQVHFXWLYH \HDU O0ODLQ JRDOYV

e« 8QGHUVWDQG WKH VWXGHQW SH WHHFOWRLYHH/QRQ VXV W
e ,GHQWLI\ VWXGHQWVeé QHHGV WQ\GI BIYSHWWOMWQWRYYV IRU
e« 7TUDFN ZKDW VWXGHQWY ZDQW D QG LK)[ S\HKFHAL D W WVXG\ S U
« $QDO\VH ORQJLWXGLQDO YDULDELOLW\

)LUVWO\ WKH DXWKRU JLYHVY D[BRDRNWKRXQBVRIDWKK BRG)
WKRURXJKO\ H[SODLQV HYHU\ VWHW GFD@H JW R KFHRWD G X W YLL
PDWHULDOV QHHGHG WR KDYH D HQWDSHHW SHHW IRYH W RHKY
HGXFDWLRQ RYHU (6' 7KH JUHHQHHBPRWRRVUVVDVHMH @ A\ RN K
FUHDWLQJ é>0@ TXDOLW\ MRE W RAMRKMHW \FIDRW ULERKOWRP WR FW
DW WKH VDPH WLPH VHFXUH WKH NMXWXWDH Q B @ & H DAMIORO(EH E

BHFRQGO\ ZH DUH JLYHQ DQ RYHQYYHZKDIWU S VG DRIEFEW LNH
VHHQ LQ +LJKHU (GXEDWLRQ DP RH WWXGHMWWE X &/HKRZ
DWWLWXGHY DQG EHKDYLRU IRU XWVMWDILO®DEOH GHYHORS

$00 FRPHV XS LQ WKH ODVW SDWKXHI/DBKLWEDW VL VRKQ\GH IG(
ORQJLWXGLQDO VWXG\ H[SODLQ HG IE 8 GROUHLKROQQVG D ¥ IHY HRF X\
ZKDW HDFK SDUW RI WKH FRPPXQULMO QK RPEGE G B' WR VK K
FXUULFXOXP H[WUD FXUULFXODWOQRSSHYDWUBQDR®H WDH
'UD\WRQ HW DO
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7KH PDLQ ILQGLQJY DUH WKH UHF PORANGGCWKNH FER OHK D WV
DQG JLYH WKH PDLQ LGHDV RQ KIRZDWBHLGHRUSOREPWE W X
7KH UHFRPPHQGDWLRQV DUH GLYLHGGHW &R \WIROIHRWQ W KIRW G

BWXGHYWRXOG ZRUN RQ UDLVLQJ WKHPIIPG REXWDIOFHOR P 6
GHYHORS LQIRUPDO FXUULFXODVX O/WWLLLYQDVHIHO/LWK VIWLG DY
HQFRXUDJH LQVWLWXWLRQV RQ D KROLVWLF DSSURDFK W

$FDGHPIMKRXOG DFWLYHO\ VXSSRUW WKHRQ®HRWDWLRQ
LOWHUGLVFLSOLQDU\ UHVHDUFKQRVQVWEKWH UMPBHWRQ FMRRE
PDNH XVH RI WKH 4XDOLW\ $VVXUBP@F&H(SXHOQMLRIGIRDQG
VXVWDLQDEOH GHYHORSPHQW JXLGDQFH LELG

+LJKHU HGXFDWLRQ LQVWLWXWLRQV VKRXOG

8&RQWLQXH WR HQFRXUDJH DFD GHPDLF VQ® H[WR DG AXHC
UHVRXUFHV IRU VXVWDLQDELO LOW\ IDH)GEH M P § @VR WDRE MOKLHAL \
GLVFLSOLQH

&RQWLQXH HQWHUSULVH ZRUN ZLWKQHRS BRGH.BIW DVRG G
WKH VNLOOV DQG NQRZOHGJH QHHXAMA HR UL & XD/Q HPHW &
VXVWDLQDEOH HFRQRP\

&RQGXFW IXUWKHU UHVHDUFK RQLOY@W WHRS RWINDXDAMHR |
HPSOR\HUV FRPPXQLW\ VWXGHQWKD®\G IBEDE& HMWLKH S D L
GLIITHUHQW GHILQLWLRQV DQG DUESOEFUWKRE RW\6' EFD
DQG SROLF\ PDNHUV & LELG

*RYHUQPHQW DQG SRUMKRXDGHWQFUHDVH WKHLU UHVRXUF
+(,V ZKHUH VWXGHQWY KDYH D GHB0ORAG LRUWKH\LR BN KB E
SURPRWH WKH UHOHYDQFH RI 6' DHQYO UXBBRBW R(,¥'LQ W
LQFRUSRUDWLRQ

(PSOR\HUV DQG SURIHWKRQD® IRRIPLFRQQHFWLRQV ZLWK
LGHQWLI\ QHHGHG NQRZOHGJH DDMGDWNEL O 8V SLRQ B L\EYXOVHWIDFE
ZRUN ZLWK DFDGHPLFV WR KHOS @ QPRUNSKRIUDDAEH CSLVR\ F/\K\L I
ZRUN ZLWK VWXGHQWVeé XQLRQV ULR GRHR YWIGHR X HIO ERD @ W
LQWHUQVKLSV

7KH DXWKRUV HPSKDVLVH WKDW H@WWHIRJIPHV EQ D \6/ B KILRROX
FXUULFXOXP H[WUD FXUULFXODWOQRSSHQWWURBQDLRW®H WHWHD
IRU LW WR IXQFWLRQ HYHU\ SDWW XDWWWR DFWLYHO\ SOD
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7KH VWXG\ PHQWLRQHG E\ WKH DX KR\U&RWRK\DRAD Z DDVQ BR$XE

HPSKDVLVHV WKDW SDUWLEQSDWILRQLLQFDQWHS KX @MWV
DVVRFLDWLRQ WR HQYLURQPHQWGRFWXVGNDHY BB UG KWA\ WH
DXWKRUV VXJJHVWY WKDW FOLPRM K6F DD & QH K HDASH & KGO
LQIOXHQFHG VWXGHQWVeé XQGHUVWDQGLQJ RI VXVWDLQD

2Q WKH RWKHU KDQG ZRUN EDV HGWQ HIHX DY JYIOD\K EEHGI 1 B
PXOWLSOH DFWRUV CC>3@ UHFR QLM MWXID DW V HS R WBH QOLLDIO
HQULFK SHUVRQDO GHYHORSPHEMEEL HXEHFRNYH RV WWH
RSSRUWXQLWLHYV LQ WKH 60( VHWVFKORW ZDYHP R QW K R QWG XN
DXWKRUV ZDV WKDW VWXGHQW VUK MHWIK Y D Q WHE T 1B W RFOM
WKH\ KDYH D UHODWLYHO\ VKRUQN+QLIHWLPH DV D VWXGH

8§A 20081 < 0d 136 20k <d<+< eél+
I[["<]é 6d 3 3é+po 3 ,—& 3 ép

§AIA Y~3d <721k ...0 +6173 3 138 ,dp
—pdkl 31é+06 &06...0+<[263k

$XWKRUJ %DOVLIJHU 5XWK ) UVWHU &88PHAVYHQOKMIBUURRAOLEIIDQGUD
$QQH % =LPPHUPDQQ

&RXQWUW\$
'DWH RI WKH SXEOLFDWLRQ

—p22IrCE

$FFRUGLQJ WR WKH DXWKRUV W KMK (6 '6 ZR. V N LIDR D*GJHRPXLSE R/IR
IRU HQYLURQPHQWDO UHVHDUFK{ O G & FIDRRLARRY \| R W/ B XX/ IW D\
'HYHORSPHQW (6' KDV JDLQHG DQG UHPIS\RLUQA DYQLFVH. E 100 W\K H
GHFDGHV DV LW KDV LWV LQWXUUDMKRI kQWHRY HG X FADWAL |
WKH ULVN RI D GLVWRUWLRQ RO WEE WWU®LMPDVWR IQHRBQVE
WKH WHUP VXVWDLQDELOLW)\ LWIKVSYREDDBWHG DZQ G B LWWKKH D
XWLOLWDULVWLF YLHZ RI QDWXK)XPDQ\D P RH G Y RAXRJ FHQI
DYRLG WKLV NLQG RI GLVWRUWWRK®E FRIQH SV RE UV SAUUPR
OHDUQIDWIGHYHORSHG E\ -DFN OH]LURGDISOV WFH W R W K H4
GLOHPPDV DQG QHHGV RI FRQWHPSRUDU\ VRFLHW\
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$FFRUGLQJ WR KLV YLHZV JUR XGHGER S® HFQRW Q DWS.W\HF KDROGS
WKHUHRVBEUHH RUGHUV RHDFHDRIQZIOUFK KDV D KLJKHU GHJL
LQYROYHPHQW RI WKH OHDUQHQ@L QRRHD | RU P W WRMYEIB VHFRGE R®
WKH UHSURGXFWLRQ RI NQRZOHGEHWWBULQ TRB NHFRQYE L
OHDUQLIZIRUPDWIQWHROYHYV FULWLFDO UHIOHEWIR® DRB cC
WKLUG RUGHU WIUDB N URQULRDOWLRGIYHY WKH H[WHUQDO REV
RQHeéV RZQ ZRUOGYLHZ LQ RUGH D QR DIDUDRZL IR UV KR V@ Y W
OHYHO RI OHDUQLQJ LV WULJWLUHGGE\OHPPDN\& MGKLDAR UXLQ-
RZQ ¢cPHDQLQJ SHUVSHFWLYHV¥ YDH XWMKH VO & \D \RV XEPHSOL L+
VKDSH RQHéV RZQ LGHQWLW)\ D QG WRMLHUDEWHR G USHDWDMH
WKH H[WHUQDO HQYLURQPHQW e 7BRIQV L/ & B W HHRIQOWL\W D@VDHC
DPELJXLW\ DQG GLVRULHQWDWL®WH HA RN QREODXOV M & EN L\D
WKH GHWDFKPHQW IURP WKH SUHYLREXWHKHRIRHWGLEROOW Y
UDGLFDOO\ FKDQJH SHUVSHFW QWHH WSKHIWD R R Q\G B QW LD\

7KH ¢VRFLDO WXUQeé RI WUDQVIRERDQ EYUH VO IHOLW@IIGQ W RK B
LQGLYLGXDOLVWLE LPSOLHV WKWHOPGHRWOQWDIQGLQW RU GR
VWUXFWXUHV RI FODVV UDFH D\QDZDHUMH®HY VR @IQaNe \R RZ E
RI DOWHUQDWLYH DSSURDFKHVYVWR \OH Rl Q8JIR \DVQL & LROQLWELVH R
MXVWLFH SHDFH DQG SHUVR QDKHMR\G L7KIHG ® DQNF E B QY ZHH HD
VRFLHWDO RQH UHTXHVWHG E\ VEVWDNLWRB®HWXKHIY 6 DW 8/M
FRQVHTXHQFH RI D PDVVLYH QXPEBR MRKDL@IGLVY L,@X\DHD] $DW
WUDQVIRUPDWLYH OHDUQLQJ ZLW&R Q/K6'1W H X WWHD\F DL D |
OHDUQLQJ EDVHG RQ D SURFHVWY IRIUFRQ DMHIFHWPIHYQHN DIZ® B IR
LQLWLDWLYHY DQG D SDUWLFESDWR U S S QRMHAIK DVQGYB FRE
QHJRWLDWLRQV RI WKH SUDFWLFHY DQG YDOXHV

edk <o<+< E

7KH PHWKRGRORJ\ RI WKH SHGDJRY\FRV B GWLDN\H LDAMG URR W
HYHORSPHQWDO SV\FKRORJ\ ,Q WDUSIS@\LIHRE RADRN L6V H VOHKIHD WR
RQ WKH SURFHYVY Ri QHWRZRHFK WKHQ 2ZDWHQVODWHYV LQ
LOLWLDWQ YRUWGHU WR VXFFHHG WKHURQRW® | W QHHG\ MW
VSDEMEKH VHWWLQJ ZWKHKFIDHWER®HBAW WR WKH SDDQ®GLJIP
WKHUHIRUH EHFRPHVY WKH ¢PHVIVD MR EW\SHDQIWR.IF &' DWW Uk
UHIOHFWLYH LQWHJUDWLYH DDRSSWHRD¥KUBEY ® JNDWRV B
WKH OHDUQLQJ SURFHVV ,W UHHPDWURY B ®HHIIHIL QWU DORV
FXUULFXOD EXW UDWKHU LQVWIMWWKHVERQVEEYBGW LW R KT
VWDWH RI OLPLQDOLW\ DQG D FRQOHDE RV QN UDRDY IRHFP D@
HQYLURQPHQWYV
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7KH DXWKRUV XQGHUONKMHFIR MXPVMWHRYDIFIFHOHUDWH WKH S
WRZDUGV WKHVEDIWMW) VM RIFVNUDQVIRUPR W (Y Z OWRIUQ@ IKQJKH U
HGXFDWLRQ

ITRUPDWLYXKB/\PXVW EXLOG RQ WUDQVIR URDLWLWH\OHDUQC
LQWHJUDWH FULWLFDO UHIOHFEKWLARH VRRP H RFDIOW KIHY® XD
EH QHJRWLDWHG DV WKH\ PD\ YDUPLQLWKXPHLRBERPIDF IR
DUH QRQ QHJRWLDEOH H J KXPLUR®D VLW W\ O 3R HHIO WV HF
VEFUXWLQLVHG DV WKH\ XQGHUBL QG UHKH IXDVXN WPRQRE I
VIVWHPV $W WKH VDPH WLPH WRUXO/QW IQRRW CEWIL X VHGH D B
LQVWUXPHQWDOL]H OHDUQHUV E XWR QURRP R R 8 RFZUH. UV WKIH®
e 6RFLDO FRQWMHIQ®VIRUPDWLYH OHDUQLQJ ®&DUWHWORH AWERE
DERXW WKH VRFLDO FRQWH[W ZKIFKOLAEOE KGR Y PWIQNV H
LQVWLWXWLRQDO VHWWLQJ VXEMHFW WR SRZHU UHODW

e /LPLOQDOGCWLOH YLHZVY RQ WUDQVIRUPDLWPISRH \®BIQ BIQ LRY JC
GLVRULHQWLQJ GLOHPPD FRSIRIQ @HWXLOLPQ B DUHWSR IO\
&RPSHWHQFHV DPRQJ HGXFDWRUVH DU OFFERIPG DR D
OHDUQLQJ HGJH DVVHVV WKH DEDEERQPH®WW KB @& RAOH
JHW SDVW WKH LQ EHWZHHQ VW PRQV WQXGF WDLFR.@ IDVQIEW H
DVVLPLODWLRQ RI VXVWDLQDEOH PHDQLQJ SHUVSHFWL

e« 7UDQVIRUPDWLYHCWIHWB®KYKRRXOG LQFOXGH DPRQJ RWKH
HPSKDVLV RQ SHUVRQDO H[SHULWRLFD LIQDWH W\ DQ GAW W/
OHDUQLQJ DUUDQJHPHQWY VHOI| WKJD@RX® BGH® JDrXIHPX
DQG HPRWLRQV DQG OLYLQJ ODHERHVW DROH/ MREKHULY W
WKH UROH Rl FRDFKHV IDFLOHWDWLQJ DPRQDVWXGE G\
DOVR EHWZHHQ VWXGHQWY DQG WRPBKMWHQFHK HUDIP(K.Z R
KLJKOLJKWYV ZKDW HGXFDWRXVWIHH®D ER 0 LWW D R RIOX
DSSURDFKHYVY HQYLVLRQLQJ FKDQRUIPDWIGRRFKLHYLQJ W

e /HDGHUVKLS IR Ug fKHUWHDYV WUDQVIRUPDWLYH OHDGHUVK
PDQ\ DEFWRUV FRPSHWHQFHV DQGENQRWO® FAUMHQ NI & U/PXDN
DUH ZLGHO\ ODFNLQJ (YHQ WKRXIKHGXERWLRIOHHW[LY VK
(XURSH SURIHVVLRQDO WUDLQDR®QD VORI DEGH BI\DKRLSS LODQVGV L
FRPSHWHQFHVY IRU WUDQVIRUPDWYYH HGXFDWLRQ UDUF
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7KH PDLQ VWUHQJWK RI WUDQVIRUY LWL B EQOD WO MR FR
SDUDGLJP VKLIW LQ HGXFDWLR® L @QFRWK RHWDMILRS PN R M 6)
6'*V LQ HGXFDWLRQ MXVW DVQRXFKHISVD(\G'D WD\ NW RE 8 X W
RQ FRQWHQW ZLWKRXW DFW XD O DR UPDUNK L DR (DVON T\W B QRIMH
PHWKRGRORJLHV Rl WHDFKLQJ DXKD W HKDIM EQH Q \FIDFOL@®HGW
¢cJUHHQZDVKLQJé )RU WKH 6'*V INQW X & WX R DVOX FAFLHHGEY IR U F
DSSURDFK LV QHHGHG DQG W UD QWK R USPPOWH ¥ W LODHD W® L DL
WRROV WR SHUIRUP VXFK FKDQJH

$W WKH VDPH WLPH LWV ¢UHY RIOX\ELRIQBX O QW R OF K LAHDYN
HYVSHFLDOO\ LQ LGHQWLI\LQJ W KOH K UHDYGLX®JIO LWW H B F HWB RZ LDV
LQVWLWXWLRQDO ULJLGLW)\ DW &DWU 6G MDLNRHQW D LOF RQ IR D |
CUHIRUPDWLYHé DSSURDFK UDWKRQHMWKIK®\I W BRDWR WK
DXWKRUV GHWHEFW LQ KRZ 6ZLVWW L RKQNUDHRGXIEMNOLHRRH Q@M
¢C>P@RVW 6' FXUULFXOD DQG (6D & HWMRIQQIY ®IUGGRW MKW SV
NQRZOHGJH RYHU FRPSHWHQFH DQ@&E EFRPWHRQWLR@ R:Y MK
WR 6' SURJUHVV UHVHPEOHV FR®F HWIPDWULBRWKHY HOK I & R
VRPH XQLYHUVLWLHY KDYH EHJIJXQ MRR FUKBDWHERSSRUW X Q

§A§A Y~13d <221k .6 +06173 3 1308 ,0¢
—pdkl 31é+06 &06...6+<[2063k

$SXWKRUHDO )LOKR 6 5DDWK % /D]]DHUBRKX]D® 5 BMKIDO/RQ G2 / * 4XHOKI
5 +DGGDG 0 .ODYLQV 9/ 2UORYLFL

&RXQWUW\$
'DWH RI WKH SXEOLFDWLRQ

—p221~rCE

7KH SDSHU DQDO\WHV WKH F XU UMHERX W W\DUDHY RIIRW R B WVGLHYEL
IRU (6' DQG SURYLGHV H[DPSOHV IBRP RHYKQFKRXQ WULRS
DXWKRUV GHILQH VRPH SURSR VD GHV DAERRPAWD JO HIDRIPQ W@ H DEGHG
7KH FRPSOHPHQWDULW\ RI ZKROH ERGUNERGRP WI$HALD dL
FRXUVHV LV FRPSOHPHQWHG ZLWHKDGHKMW HRDQ@VGERPH\Y R LERF
VXVWDLQDELOLW\ EDVHG RQ FYPOWYQUDMLYKWWRBWOFD GR
VSLULWXDO SHUVSHFWLYHYV




6XFK DQ LOQWHJUDWLRQ ZRXOG DQ®RZKWWXGHQWY WR JR |
HQYLURQPHQWDO ELRSK\VLFDO GN\PWRYDRG \RD VPR/WDKQD
DSSURDFK WKDW ZRXOG FRQYH\ WK ¥ DRX VAU UMIQHV F\R Q N €
WKH XUJHQF\ WR FKDQJH WKH SDUDGLSP FOLADD WLRP R K M K
SODQHW V UHVRXUFHV ,Q RUGMWW DVRY GRRU WKW WY H IDHDRQ &
DVVHW WR SURPRWH FKDQJH ZLWWLQ X%WILRIQW (GX FDKN VR R
+(,V ZRXOG EHFRPH NQRZOHGJH D®WGRB R WLHFWHERIQVE IF Q & U
DV ZHOO DV VRFLHWDO DQG FRP P XQHMRKHQJID JHPHDW FEK
RSHUDWLRQV DQG UHODWLRQV ZIL\gK ORFDWHREREPW Q LW/K_
RI VXVWDLQDELOLW\ $ERXW HKQRUOGVZIRABGE RDRN DG R
WKLV YLVLRQ

6' LV FKDUDFWHULVHG E\ FRPSOHDPOPR®OMAILSW\RE ®H R R OZG KW
VRFLDO DQG HQYLURQPHQWDO U HBD WYUD@AHG LWRLBGGQBE NV
ZKLFK DOVR LQWHJUDWHY QRQ DFPHHWLYHNQRE® G G JHH DS
LQ DQ HIIRUW WR LQWHJUDWH QVXWM W b\U DR FUHD B WH.IEHY H @
DSSURDFK EHWZHHQ XQLYHUVLW\ BB ®R FRWKMXBD WS XD/Q B VW
OHDUQLQJ ODERUDWRU\ ¢,QWHQJWUBR®S & LAVOFQ SOOLLVQAD WAK ZF
H[SHULHQFHG E\ WKH FRPPXQLW)\ 3QBVWKR \EFD Q@ HEHDFRHPG |
FODVVURRP (GXFDWRUV DQG VWX WIDQAWKRWFDQ WYH WKWFW:
SHUIRUP WKH UHDO SURMHFWYV WHKE WIQF@KF LR Q @ | % M\KICE
GLDORJXH ZLWK FRPPXQLWLHV FD® RS OMDH@WD R &S RQ GHKDM
GLIITHUHQW SRLQWYV RI YLHZé 3BRUWKNWU YWKH DX-VDKRWD V)
IUDPHZRUN Rl LQWHUQVKLSY SURJWDRPKRPHEHRWK DEURDG

JXUWKHUPRUH WKH FDPSXV VKRXU® EHDEEOK®M G ULRMN R
YLHZ RI DQ LQWHJUDWLQJ DSSURDWF\KDWR W RHHOIR FD®QRMR X
UHVRXUFHV +RZHYHU LQ RUGHVWLR®D®RWWDMW | FOUOP D @/\LW E
LV QHHGHG DFFRUGLQJ WR WKH, G WRUGH S OMHR/ ORA KeLVH Q H WK
GLVFLSOLQDU\ FDVH VWXG\ DS SWR B FKUHPMFIKR BDR)I GWHIDE W
GLVFLSOLQDU\ DFDGHPLF XQLWV RIHQIGEZWR MKV G B Q I ORRISS
DFWLRQ WKDW WKHUHIRUH LV HHGIYOHRWPIBQWVD W IRHWXHD B 1@
VWXGHQWY ,Q WKDW D WUDQVSREPEWLRRBOHOHDIGH WAL
FRQFHUQHG DQG VKRZV UHVSHFW HREPRHP/FQRXVHR b V@K W K
LQGLYLGXDOLW\ RI HDFK SHUVRIQQ JMKRHS O RFXH/VR @ FE\IDOMO F
DQG MXVWLFH UHODWLRQVKLSV OR\GI 4 RUHNOM W RWLHDHFR) HIDR/®
DQG HIIHFWLYHQHVYV ¢ WRJHWHKMH Q@ LIKGWKH SIEEQLWK W E
VWXGHQWY WHDFKHUV DQG XQLEHPREWDWPBE OB\ HHW Z DW
WR HQVXUH IOH[LEOH DQG FRPSUHKHQVLYH VWUDWHJILHV
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$ VXPPDU\ RI WKH FDVH VWXGLHROPRQZ LEHJ IRRECH. Q WKH |

Table 1

Overview of the case studies.

Case studies Campus Existence of Learning and Faculty professional Integrating Ourreach, external

operations/ 2 5D unit at teaching for development, sustainability operations, partmerships
management the university sustainability pedagogical in research with communities,
programime innavation governmental actors
related o ESD and NGOs

University of Latvia

University of Damascus (Syria)

Stae University of Campinas (Brasil)
Manchester Metropolitan Universaty (LK)
University of Belgrade [Serbaa)

Polytechnic University of Catalonia (Spain)
Morth-West Unaversity (South Africa)
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,Q SDUWLFXODU ZH IRFXV RQ WKH IROORZLQJ FDVH VWX

8QLYHUVLW\ RIDWWIKYDDWKH QDWLRQDO ¢/DZ RQRQYLUR
DV RI 1IRYHPEHU 86HFWLRQ(GXFQWLWRRXQ PH Q @ DVON
WKDW HQYLURQPHQWDO HGXFDW DR Q DDEQGH H3GHXYR-DOARLSRPQH (
VKDOO EH LQFOXGHG LQ WKH P DHQGOEWRHIR W RWUER X O XA
VWDQGDUG LQ DFFRUGDQFH ZLWRK WHRFHKVSXEMHFWFED UL
FRRUGLQDWLQJ DQG HQVXULQJ BXFPMM\RLROQLHQGM. RHY
7KHUH H[LVWV D IRFXV JURXS RQLRGXFPQPW HREQY ADWILR\DI R
VXVWDLQDELOLW\ FRPSRVHG RI WHDFNKWUDLORWONLQJ RC
LPSURYHPHQW )XUWKHUPRUH (6K HW FIORR/GIPON OULRA H G
HGXFDWLRQ FOLPDWH FKDQJH DRG JBRE WD F&DBLGILMWG
DUH RITHUHG DV HOHFWLYHV L QQQHMDWYOLDD &K® ZXHIYLFYUH UW E
WLPH DOORFDWHG LV TXLWH ORHN M®VW MRRWWHRWX UV QS
RI WKHP VWXG\ FRXUVHV RQ HQYL® RIGKHFQWD R QH GRXF D W
VXVWDLQDEOH GHYHORSPHQW DUMWXBD @& D WIRFUX OHDO HRRL
VWXGHQWY 6SHFLDOLVHG XQLYFD® LDMGI WV H®LM\PWHLD

XQLYHUVLWLHY ZKLFK DUH R WLRH@QR\GHE LB DD Q6 U \VIGIX
LQ EUDQFKHV RI VFLHQFH PHGLMOQH B W S\HHFAKD®R O B W L
WKHLU PDLQ VWUHQJWK DQG D UBIDRWRH H GX-FDXNFIMRIDQ MR WV |
VXVWDLQDEOH GHYHORSPHQW ,@QVWW L \R IUHDWSHLEDIV L W R H
QDWLRQDO XQLYHUVLW\ LQ U HWSKHF W WDR) ¥ RRWI YW 5 R R Ul
HGXFDWLRQ DQG HGXFDWLRQ |RPD @ XWHWISLROCDVELLEQ IO W \7 B
8QLYHUVLW\ RI /DWYLD DERXW HG¥RDIWLW® H RH § W\ DI
(GXFDWLRQ IRU 6XVWDLQDEOH 'HYQHOW B PHRRW @ KQ B KV HX (
DFWLYLWLHYV ZLWK PLQLVWULH@G 06RLIHVQNFW\ RQ G GOXLFLLW ¥/
(QYLURQPHQWDO DQG 5HIJLRQDO 'HYBORSBH@W?2e 1* 3N L
LV WR GHYHORS VWXG\ PDWHU LDV XBGEKR WW X GAXSHVD KR |
OHDUQLQJ LQ VXVWDLQDELOLWHN WDV WKBIPBXWHYLQJ RI



ODQFKHVWHU OHWURSROLS/D@>3M@KH WXQM\HUVLW\ KDV ¢
SROLF\ IUDPHZRUNV WKDW DGGUMNEOHGE AP WQ R S PIRQYW
WKURXJK GLITHUHQW XQLYHUVLVO\HDW QD QH JWH\D F/KKLFQXJ O
DVVHVVPHQW VWUDWHJ\ WKH HQWLVWQ P MWQW\DDQGX WK B
HQYLURQPHQWDO VXVWDLQDELOLWMWYVISRMP IRA\ WKKIH X(@LYYLHL
DOVR SXEOLVKHV D UHSRUW WK WR®JKKWN K&H DR Q@ XDIR VW
([FHOOHQFH LQ /HDUQLQJ DQG 7HPFK IRQ (U RBH®RHW RZ B
WHDFKLQJ DQG SURIHVVLRQDO VWDUWKHISPRWWML @I O HD.
PXVW FRPSOHWH D XQLW RQ (6' SDEMURILWEDVBR V ZW.JQUIX
FHQWUH SURYLGHY RQOLQH PDWHHUW®QDOIR D BARHKDAF K 6{'U V
LOQWHJUDWLRQ LQ FXUULFXOD DQ®HLWH RDF W LDYOHV & HEGHDH
VSHFLILF LQLWLDWLYHV RQ (6D\VIQL REH/BQWCRRZIQR B Q G LK

DQG LQ DUW DQG GHVLJQ &RF$®RWKHQOW[DIMSOB L
LQWHUGLVFLSOLQDU\ SURMHFW XMW R | XVQIGH B F K R & ® DR Hi
WKH (QJLQHHULQJ 'HSDUWPHQW Z KIQRLKV X I/\H E DIVAHHG DRYG
SUREOHP EDVHG OHDUQLQJ DURXQGVERRDWS URIBTFAA R C

S8QLYHUVLW\ Rl HOEUDGHQYLURQPHQWDO LVVX®V DUH
VELHQFH IDEFXOWLHY DQG LQ WH® FIHD PX\0 WKHVSRIVWR E D5
OHYHO ,Q WKH )DFXOW\ Rl 3ROVKHLEDQ O R GM 6 WH R B HR/IL
VXVWDLQDELOLW\ SULQFLSOHWHY LQWRBIGLO FLGOG L3GRIDU
(FRORJ\ WKH &HQWUH IRU (FRORDLPDE GR OH ¥ HI®R DROHX
EHHQ HVWDEOLVKHG ZKLFK LQ XPRUJ IVXVWDE QDE\®IS R
XQLYHUVLW\ GHYHORSPHQW DQG DRQDZW K H GHW\E IFD® SR
WR SURPRWH FKDQJH LQ WKHLU BYHYNGDL\DFWRY QWIGH
WKH ,QWHU 8QLYHUVLW\ 6XVWD L QIXE @bl R' HYDHFOPRHS PXH@GAH E
ZKLEFK VWXGHQWY RI WKH )DFXOWOD W\ RKL6@RN WS KA\HIVOI G |
VWXGHQW SHUFHSWLRQV RI WKHVIDFEW O WQ THELOLLUAR QLPVHVX

3RO\WHFKQLF 8QLYHUVLW)\ RBSDMD TKEILOQ IBBHUVLW\ G
LQ D 6XVWDLQDELOLW)\ 30 D QH FDHYGBN IRIFAX Y FI\G LR Q W IRHP\
HQJLQHHULQJ VWXGHQWY 7KH WXVWDYEDEDOLRR PISQIGV I
&RPSURPLVHeé LV PDQGDWRU\ LQ DQG PRXWWHHV RR | SBBF K
JXUWKHUPRUH VSHFLILF SURJUDPPK \D\Z FAWUK-H GHDWHAOHRE R
6FLHQFH DQG WKH 'RFWRUDWH SWRJUKMP$3 &QD ®X\RW D L G
HVWDEOLVKHG D 5SHVHDUFK ,QVWE WKW IRQG6 XMAOQRO|
7KLV OHG 83& WR VWHHU WKH (POR'SPBQMVLIR@LDWDRYHX
(GXFDWLRQe& ZKLFK IRFXVHV RQ \L\D FEWIDW LBD ONX® GIHAD
DQG DWWLWXGLQDO YDOXHV RIYMWXIGWM IQHWV ULH)O /W A IGQW |
6XVWDLQDEOH +XPDQ 'HYHORSPHQWKGES' ZDWR WW ¥ KUDHRX
1*2V ZHUH LQYROYHG LQ DFDGHPMFVSN@E WWHBIFVK HRUWV
6+
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7KH DXWKRUV GHVFULEH WKH HP SYOHR CPHDUW) [RQ JWR\D Q'8 ISROULF
(6' 7KH\ UHFRPPHQG LQWHU DQG WRDIFW® L WK IS Q_LQQADHIA UL
WKHRU\ DQG SUDFWLFH WKH LQ GHWLHIXDSP AR WPRW P HIHN .
DFWLRQV LQ JURXSV WKH HWKHLFWB DR®W/V AXK N LLRGR/S /Q 8 QU
WKLQNLQJ $W WKH VDPH WLPHWWKEUHQ® QRQOBSWKR D KK
BFKRRO RI 6XVWDLQDELOLW)\ 6FLE®WFHNWVXDQ & HWHWMHD\UFKQ \D
EDVHG DW WKH +DPEXUJ 8QLYHUVL®\*RUBSSQOLHL 6FDAWF
UHIHUHQFH FHQWUH IRU UHVHDUFRKQ WB\W WKL)V WHYGED W H B L
VXVWDLQDEOH GHYHORSPHQW

el 3 38 3 d

JURP WKH LQWHUUHODWLRQ EHWEZBRHY LWKHRW WHRURF IDVWHG W
WKH DXWKRUV LGHQWLILHG ¢VL[ PDLQ OHVVRQV

LW LV HVVHQWLDO WR KHOSWLW R G HQA\G\H W\RW® ) \GH. @F
FKDQJH LQ DWWLWXGLQDO YDORHMWERXW JOREDO 6
VWXGHQWY DQG IDFXOW\ FDQ VWRRRHOD \EHR® IZ MV KU
VRFLHW\ RUJDQLVDWLRQ LQ WKH LQWHJUDWLRQ RI 6

WKH FULWLFDO DQDO\VLV RI6F DEBVWEXREQ HM DROF % U R
LPSOHPHQWHG E\ 1*2V KHOS VWXGCHEWY PRNEGDQIG
FROQWH[WXDOLVH WKHRU\

WKH LQYROYHPHQW RI QRQ DFDRDEHPBE HFVHUWWR QWY
LQ IRUPDO WHDFKLQJ DFWLYLWIQH JH{IBHEK VQWHG H Q
WKH FDSDELOLWLHY RI DFDGH®LGIJVWDDIQWRR VRD 3R R
SURFHVVHV DUH WRR RIWHQ DVVXPKREX ®® G H B bl N FOW
WR IDFXOW\ SURIHVVLRQDO WUDLQLQJ
WKH H[LVWHQFH RI WUDQVIRUPIDMAR Q Q O ROVHNDHEHLLDVIK
LQQRYDWLRQ LQ /HDUQLQJ DQG OGXWRBWLRQ IRU 6XVV

— k7”63 k d 138 8~1téle(d

7KH WKHRUHWLFDO GHEDWH DQGDWKAKBRVH VW %8 VN Y EOH
VRPH FRQFUHWH H[DPSOHV WRZDRI W WKDWVEBWHK LIWWK K
UHFRJQLWLRQ WKDW FKDQJH LVFFRPIGRDDW D WRR D % WK
GXH WR WKH WUDGLWLRQDO GHSDH® RMQVWDB & X BRI PRIDX Q/LP
DQG LWV GLVFLSOLQDU\ ERXQGDUMWPH Q@WKDBK UHVQ R ©WR F F




DQG UHVHDUFK DW DOO OHYHOVDUYBWVWEH UW RURH PHKDOQ J H
SURPRWHG E\ FRPPLWWHG LQGLXMWLRIMO WKILDIH VRKIHP DWW k
QHHGHG KDV WR KDSSHQ DW W KIH DRIY HP® NRU QBIR Q.IQFR ODXBG& (&
FULWHULD WR LQFHQWLYLVHEDAMHR W URX¥QGHE HDRILFXO LVQM L
SURPRWLQJ WKH LPSRUWDQFH RRILDGLELEX RO WO DWK DL
UHWKLQNLQJ WKH DVVHVVPHQWWLOLO GDYUE XD E W\HVE RWF
TXDQWLW\ RI SURGXFWLRQ

2WKHU SUREOHPV DUH ODFN RI| DRDIKHM VO/D FDNE RW UDFGL Q
ILQDQFLDO UHZDUGV WR HGXFDQWRRVPDDMLWIHF VS RWR BV LQ
LQGLYLGXDOLVWLF DSSURDFKHYVWHRQ BH \VRH DEXAKH COXF® DWK IHF
WKDW KLQGHU WKH IOH[LELOLWQ W®& GUW WH K@ ® i W\ DINW QH
VROXWLRQ FDQ EH WKH GHYHO RBPUHQW RV WML QQ W HWIGN V F
ZKLFK ZRXOG DOORZ VWXGHQW YV ORRFE 30O HWH QW VWX F KV D Ht
SRYHUW\ KXPDQ ULJKWV JOREDWLYDRVHRY LR R DOH WK LLAA
HQYLURQPHQWDO FKDOOHQJHV
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$XWKRRA\D $ .HPSHU 3DXO : %¥DOODQWLQH & OLFKDHO +DOO
&RXQWUHZ =HDODQG
'DWH RI WKH SXE®@LBEPMLRQ

—p221rCE

7KH DUWLFOH H[SORUHV SRVLWMRMHW MLUHDWVF DKHP REE R QW
RI PDUNHWLQJ ZKLFK VWULYH WRIRB SUHRWHD WKK IFR Q@ GILOAKIE
VXVWDLQDELOLW\ 6RPH PDUNHWLWKE DRFW GVHKRHL E ¥ SAKIRWID® ¥
VXVWDLQDELOLW\ HGXFDWLRQ MNRUHORGKD DH) G LWIKH X R W K k
LQFRUSRUDWLQJ WKLV FRQFHSW LQWR WKHLU DFDGHPLF

ODUNHWLQJ LV XVXDOO\ QRW SHOURWHYWIGH M VWIR N XI\DW5 DA IV
WUDGLWLRQDO DSSURDFK LV WR RVWHHD BKQ S HFRDFOPILKNRIZSWR |
I1HYHUWKHOHVY VRPH DFDGHPLFYM HRWHROR WOKLIPW WA KLV DR E
HQDEOH HQRXJK VSDFH WR WDONFMHBERMW HAHY DXRERRUIYWD
VWXG\ WKHUHIRUH FRQGXFW LQWHLNGHAEZNVZILURK PIDUWN HRV
RI WKH ZRUOG LQ D VHPL VWUXRHRWNX UWDHER XW\ W RHR U GHH[$ H\U
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VXVWDLQDELOLW\ SURPRWLRQ @GXRWHQU V¥ XWWD WXMELROQ\
PDUNHWLQJ UHVHDUFK LQFOXGU®RPRW LIQY WWHZE RXUW QHW K
XQLYHUVLW\éV LQWHUQDO VWUXFWXUHYV

7KH UHVSRQVHVY JDWKHUHG SURSRE®HWLER Q RV LD R BVGIHPW RVV
ZRXOG OLNH WR EH PRUH HQYLURDRPH QWD ORX V URLE\QVGIDR O |
ZKHWKHU IRUPDO RU LQIRUPDO X\ H & RALIQHV QU KITEWI R/W BV G
FDOOHG é6FKDPSLRQV RI FKDQJH® FKRWIRK OIGUEW ZIQ0OLQH
SURPRWH D SURJUHVVLYH DSSURDKR UX UWXK® LORWKH WR B
UHVSRQVHYV E\ WKHRUHWLFDO OR WHUPIWOWH RI® Y O HLZV VXHIR
LQFRUSRUDWLQJ HQYLURQPHQWDQ IBEXND QR GF BXQEWLHIHC
RQ KRZ WR WDENOH WKHP

edk <d<+< E 130 213 386 3 d

7KH PDLQ PHWKRG XVHG LQ WKLW UR® HO URKWLHW WIKHHZ ¥ RZQ
PDUNHWLQJ DFDGHPLFV 7KHVH LRPWHWHEGHZKLFUHPHBBL W
WKHUH PLJKW EH VOLJKW GLIIHWH QKHV ZIKH @ IDK) DDA HW KIHR\L
H[SORUDWLRQ DULVHV 7KHUH ZHQ@HZLWIKQWFDGHREW VL8 HL
HTXDOO\ GLYLGHG LQWR UHJLIRPHW LFOVIVQA® QPYVYRB H 1LRU R
GLYHUVLI\ WKHLU UHVSRQVHY DEXVPYD DFURY B LWKM PEREF
IRU SK\VWLFDO PHHWLQJVY DOB®XWKMLDHR® CHQH WRBONVHR
GXH WR JHRJUDSKLFDO GLVWDQF®HRWH® EDW K PUKV SHFWH
DIILOLDWLRQ ZLWK WKH ILHOG RI VXVWDLQDELOLW\

7KH LOQWHUYLHZ ODVWHG IURP WRH U DB HQW MPHV RZIL W K IDQ
7RSLFV GLVFXVVHG ZHUH WKHLU HQS HUADHEOHML EW LZQ W R DSUD
IRFXV DQG RU LQWHUHVW LQ WXAHQRHL QW EJHOLDWY L ¥ HQ K H/ R\D
QDPHV ZHUH FKDQJHG IRU WKH VDXMWHK RU\D QR R DW N HTX M |
DERXW WKHLU YLHZV RQ WKH FRQWHK $\W URH QaHOQUAWEL VE K W IR
SHRSOH ZKR VWULYH WR FKDQJHRMY¥GI WR® ZY WK HQR BID @ K
DXWKRUVE UHVHDUEK VXJJHVWYVY HFMR B DLW WK R JZ 68V R PR/ \EK
VWUXFWXUHV ZLWK HQYLURQPH QQWQBGG WR/ W D NGIDEQ ON KL
EHFRPH ORFDO FKDPSLRQV RI FKDQOH VZR FE-H DN H U VFRK® R ¢
FDPSDLJQLQJ IRU WKHLU FDXMVR W W KRIX.QGF RO HD HXITHWL MR
DQG IROORZ WKHP

7TKH WKHRUHWLFDO SDUW GHYVF UL EO-RWWRKI DBAD WIKIHHULHY DNAURY V
VXVWDLQDELOLW\ UHODWHG FKIEMHIH® VWL W XW LERRIFPDHO P IVIXKF
OHDGHUVKLS RU VWUXFWXUDO WRHW W U DSLHOUN\R QM DF N HRDI VIR




DV ODFN RI ZLOO WR FKDQJH H\WFAU R | DUWXE DREUYW US HHUH B E
VXVWDLQDELOLW\ LQWHJUDW L RK[ W) W QVIK®! (SRIRIW I X W K ¥ DR/
VWDNHKROGHUV ZKR PLJKW L QFPXGHIPE K VELRQGILVHAH V1 * R W IRH
SXEOLF VHFWRU $QRWKHU IDFWRGHPR FRXRW \RRLVVSDW X
VFKRRO RU VFKRRO UDQNLQJV MAKRRKMVDUEZKB RUHXWVKB HD
PDUNHWLQJ HGXFDWLRQ WKH SXHWHQQUWH SWR LDV QIVDE Q W
FRQVXPSWLRQ RULHQWHG DSSURMPFKQLW KoH VHADUER Q/JX MDAFIF
PLQGHG PDUNHWLQJ DEDGHPLFV RDWHQQHI\G WKMRYWQRB
VRPH LQWHUYLHZHG SDUWLFLSDB WM QLRWR G S RIKMHW R X O G
VXVWDLQDELOLW\ PRUH DQG VKRV KMXGHWQ W ERXKD /UGB W
PRUH FRQVXPLQJ PRUH DQG WKWN® DHE RHOON JW K/HD \P DUXNVHAN
WHDFKLQJ H[SHFWHG IURP WKHP

3DUWLFLSDQWY DOVR RIWHQ |HDH¥F W DWFKNLLGRIV W K QI WSHRZGIDIOV
UHVHDUFK RULHQWDWLRQ FRXUW KXW RRQWH W GDSH WAKHHLLYUH
WKRVH ZKR DFWXDOO\ FDQ PDNH QURKHWI LFW DY J P D QCDUWHH RAHK
SURJUDP PDQDJHUV 2QH SDUWLFLBO®QM WRYRQUWYVHWKHG
EXUHDXFUDF\ LQ DFDGHPLD ZKLH®HWVD N HIVH B HURWK HRO FAWKVH L
SDUWLFLSDQW VSRNH DERXW WKMLIQHWER® LVOKWHD BKLDH
DGMXVW WKH FRQWHQW ZLWKRXRZWEHLU FROOHDJXHV HY

$QRWKHU WRSLF GLVFXVVHG ZDW WIGK UIRVORIUR'| DRKEGBRGF
SDUWLFXODUO\ YDOXHG RU UHZDWGHWGREKYRW KNHIHF WIRIU HE
VDWLVIDFWLRQ 2QH LQWHUYLHDWGWSTOUPRKILRLISIDWQ WV DO
WR WKRVH ZKR GR QRW ZLVK WRUHR® G WF W K H WHDDM KV RV
WHDFKHV ZDV SHUFHLYHG DV VRPHRKBWHGRVWDIWR UHVH

$Q LOWHUHVWLQJ REVHUYDWLRQ WINVVRVDGMHHBGKW Q DSAD WK IHR
SHUFHLYH D VLQJOH VXVWDLQDERPHWK UK BF XVHIGS PRX UV E@IGE
PLIKW DFWXDOO\ EH WKH RSSRVUWB KQRYMWHIDGX WWAKMHL QDUEH
LOWHUWZLQHG LQ PXOWLSOH FRXVYWHW\WZVWXKRXW IDQVEDQU B

7KHQ WKH SDUWLFLSDQWY ZHU HUDWH\HHD D E R XSV BADKLIV KQLHOH]
5HVHDUFKHUV IDFH SUHVVXUH WR SSMHEO\LLVIK RXW HVR B QG DIO
SRVVLEOH QHYHUWKHOHVV WKHWH HDW B WHE KHX ER \RISSR U |
PDUNHWLQJ DQG VXVWDLQDELOLWD V7 WH DWW MY HDWUFKWVE
WKHPVHOYHY DUH LQFHQWLYL]HR® MR DRAPY RO PDKUHN WW DC
DGYHUWLVLQJ DV WKHVH VWD QGE @®L EBWMRHU LRX D QKFLHI KR U |
MRXUQDO (YHQ LQ UHVHDUFK HXQFDURGWHQW DO H QE HEK
7KLV OHDGV WR DQRWKHU ILQG IDQVWHEG WRIRBIWU WK H D UKKGH W\R
WKH WUDGLWLRQDO PDUNHWLQJFDWHWMKN BHRIPQQ HQW KRH
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HVWDEOLVKHG RU HYHQ UHFRQQWR{ & KODWD QW Z DY VG&/®IW
HYHQ WKH SXEOLFDWLRQ LQ VXD NQLE MWKHVM ®GJ KW G
UHDGHUV Rl WKLV UHVHDUFK ZRXO® GUREGE OL EH RIQWMG HA
FROOHDJXHV IURP DFDGHPLD

6RPH RI WKH DQVZHUV DOVR FDP H RO WOW.KRHY SHWV LWK V!
HLWKHU QHHGYVY WR EH D PDMRU ®LYDEMWH D XZEILH & FAH /&R B\
RI VXVWDLQDELOLW\ RU WKDWGW KWMRRIOHW UUHH B HILIRDUW LW & |
PRUH SURJUHVVLYH SHRSOH DUHHWOORZHG WR PDNH D FK

2YHUDOO WKH SDUWLFLSDQW\D @ JEM HYCH W\K G IM I1L\W XIOMW DVURC
JHQHUDO RSLQLRQ RQ PDUNHWLQKDWQMEKRRBK WXW\WYDL@®E
DQ LQFUHDVLQJO\ YLVLEOH W R SALKR WH W\ARI I$SZ ANH V W DDJVF KAHKL
VSHFLDOLVDWLRQ

$IWHU WKH LQWHUYLHZV HQGHGQ WHKH DXQWERUV DRBIGOHFW
VXSSOHPHQWHG NH\ DUHDV ZLWK DSWWHRDOWWDED®KHDBH
D PDWUL[ RI VLWXDWLRQV WKDWVWOWWRHQ Y ELIDQ MQFRI G h
GHVFULELQJ WKH LQWHUQDO G\QMIPYLIFW LRIV F K/IX® KHD \6 R\PHHD
FODVVURRPV EURXJKW OLWWOB WRH) BRUHHFRWQDWLRR EQ
ODUJH QXPEHU RI VWXGHQWYV 7 KHKQFW KEHHGHH ZIDW HGH W i Bl UWF
PHPEHU&V SRVLWLRQ EXW WKHZDVHFXM. W& DRW X BO WLKPIDQA
ZDV LGHQWLILHG WKDW D YLDEW[NW BB SDRDH[KS HV LWR FKHV L\O
RWKHU ZRUN LQ WKH ILHOG RIHVXWWMBL\QHE MOKLMW U H ZK DB |
WKH VDPH WLPH SURYLGHG WKHP P2IDWKH HQRX M RF B EDAPLLYQH
WHDFK LQ FODVVHV ,Q WKH HQG ZW®& LWL WIXJIKWL R Q HDIWER W
DQG UHFRJQLWLRQ

6LQFH H[WHUQDO G\QDPLFV RI FKDQYHPXKH Q RWK K LL\DRAX
WKH DXWKRUV H[DPLQHG DYDLOREWKLVHNVHIDL K 8DI\R 8 0 RL
D FRPSLODWLRQ RI WKHLU RZQ FB5H QW HIALW G- KD PWR W\D RO
MRXUQDO UDQNLQJV ZKHUH KLJKGLUWY DGNLDON HRE R & M W IF IR
LQFHQWLYL]JH PRUH IRFXV RQ HQYQU RQPHIHWDOD F Bl \RW HDWF\E
VWDII 2WKHU IDEFWRUV ZHUH HKQGD®B HW WKRH H@/IIDXGIDE +
DEFFUHGLWDWLRQ DJHQFLHV

7KH DXWKRUV DOVR LQFOXGHGDIFVEMPRRWOHNG XWH JW R VS WR
FKDQJH E\ UDWKHU VRIW DQG VRPBHRLIPHVDBLWHXBWDLYHW L
XS WKH\ QHIDEY WIRQWMWULWXWLRQDO KRV UMS[LEQN FKD® JH

WDFWLFV DFFRUGLQJ WR VXUURXW® GU DR HARUNWIROY 7K
FRQIRUPLW\ GRHVY QRW ZRUN DUH PRRSBRPLSHODWRILG G




s A S
A
_|® -7 \

&RPSURPLVLQJ E\ EDODQFLQJ LQW HULHWW E\ DQUHZ) PW RR WL Q.
FRQVLGHUHG XQGLVUXSWLYH DSS U\RKDH IGHH\P DDQKGHVU R D W IGHH |
LQVWLWXWLRQ DQG PDQLSXODWULIILNDWDDQ¥G & HWD W/ HR &D F
LQFOXGHV DFWLRQV VXFK DV SHEOMRKUQ@DOY RQHW S D WIL-
FRXUVH FRQWHQW UHJDUGOHVV BIDWLRWYVW EDNQ RD®D WH. K
UHTXLUHV FHUWDLQ SROLWLFRQHWRNKIW ¥ LDAKS O+H B H U DB QF.
SRVLWLRQ ZLWK ZRUN UHODWHG IDRMWR UV 8 WU R\ERMELD OWRKIHS
GLIILFXOW EXW DOVR WKH SRWWQ\DWHIO RRRVRI DH®HWKEF
PHQWLRQHG

—k~63 k d 138 a~1téle(d

7KH VWUHQJWK RI WKLV UHVHDW EZK WK H\F W & DVOK bl HVHVD M B K
JDSV EHLQJ VXSSOHPHQWHG E\ Vi KHRUMASMLFRADLOY kY | R HPEDUURNK
DFDGHPLFV PLJKW EH WR VRPH H[DWHHWVRMBMW R IHR W& H B
HVSHFLDOO\ GHVFULELQJ WKH UNRWWRAQ\LIQL S HUWK IR DC
UHVHDUFK DQG UHODWLYHO\ OR ZY%HMIRGHW WKIDW H NBRLZQ I
VLWXDWLRQ RI UHVHDUFKHUV LW>XWWBLDO BAR LHAY\D IGR¥DXW H
ZRXOG DIIHFW WKHLU MREV DQG IRVRWQVR GQ D& HWKH.L UHLC
SUDFWLFH WKDW FRXOG WKHRUHWRPEQQDWHRSU RPRWRHES |
DFDGHPLD DQG RWKHU VXVWDLQ NEH®FM OWBDWHEG IARKUHN
SURYLGHYV DQ LQVLJKW LQWR WLIKQJ GLRHK R J KDAQL DKEVD GAHKPHL FQ |
VXVWDLQDELOLW\ DQG WKH EDUULHUV WKH\ HQFRXQWHU

7KLV KRZHYHU FDQ DOVR EH LQ\W RUKSHU B WW GFDW 5 RSH\D TE
PHQWLRQ WKH DFWXDO FRQWHQWH RIQWK K R LRSHW DUDLVRK
DEDGHPLF ZRUOG )XUWKHUPRUHU MG EQ LVEK HF ROUO/GV EVHA H [S
VWUXFWXUHG LQWHUYLHZV U D VOKW K HRKIHQV UFHEDO L DR QFFR\SV
HQG KRZHYHU WKH SDSHU SURY LL&®NWVR DW\KROW IGWEIDFNLIRIQ
WKDW XOWLPDWHO\ FDUU\ RXWWAGXFDWLRQ LQ VXVWDLQI
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$XWKBQHWWH 2[HQVZ!UGK DQG 80OULND 3HUVVRQ )LVFKLHU
&RXQWBEZHGHQ
'DWH RI WKH SXEOLFHWWLRQ

—p22inrE

7KLV DUWLFOH H[DPLQHV WKH ERXV WV HSEOL3QRUAHF W PL/@ &P ]
ODVWHU&V SURJUDPPH 6XVWDLQ DEH@WG B WWLSE\B DRQS Q H'Y
RQ WKH &DPSXV Rl *RWODQG WKD@W VWRRRN S DOH H D QQWIKRHD
WKH SURJUDPPH ZDV WR KHOS VW)O&N Q/\MV ODONVWIDQ ® NUXRIZ (
WKDW ZLOO HQDEOH WKHP WR HQDMIHR Q QEGH Y R 0OR A MKWG\
WR LQFUHDVHG VXVWDLQDE L QLMW \KRUN OBDQ & DQRVAIHO/NV Y LV

7KH SURJUDPPH LV SXUSRVHO\ KMWO® R® MK W KN GODXONVR F
ORFDWLRQ RI WKH LVODQG HQ D BDOHIL WK VODXERHPW/\R WM R
H[SHULHQFH ,Q RWKHU ZRUGV VWXRGGE IO/ ZDLWHK HIGHIRX GD
GHYHORSPHQW FDVHV DQG FKDOBWQDRR G RIWWKHY U W
FROODERUDWLRQ ZLWK WKH ORF RO JDRPLPYOU MR Q \E XOVQL® I$ X
DXWKRULWLHY 7KH SURJUDPPH D&V R XXHMWL BG GRURJI\ R
VXVWDLQDEOH GHYHORSPHQW LY HEWRKD WISDPIREN QNDL

7KH SURJUDPPH IROORZV WKH 6'3B U W 3D WKLLS XFOW 6 X WW E
'HYHORSPHQW QXPEHU ZKLFKOLQFRH RD V¥ RO OVKER U P S\RLU
EHWZHHQ GLIIHUHQW VWDNHKROKHH BY RIQ® P/AHHF R RIBY V 7\ K
VSHFLDOLVDWLRQV HQWUHSUHQHXMPVRRS KHWLXWDH i DB\RHC
DOO WKUHH VSHFLDOLVDWLRQVJ WIKW KV WHKIE® @ W VW HLUID E E
FKDOOHQJHV LQ UHJDUG WR GHVWHQYHWMQID GHE H QR S BHG
GXULQJ WKH FRXUVH

7KH VWXG\ LWVHOI HPSKDVLVHV LQIDHE LEIS\WRU VD @F FRRIF ¥ %\
RUJDQLVDWLRQDO FRQWH[W DQG VRWW [ELH) B B G HWE&KHHV WH. D@
GHYHORSPHQW )RU VWXGHQWYV W R XKW [5HWD/ELEDD &/ WK G XN\
UHVSRQVLELOLWLHY LW FDUULHV SWRHKE GHMR MRIDPYALK) BEURP |
WHDPZRUN LQQRYDWLRQ DSSURDFKMRXFIROMD RERDDW\YRWY
ZHOO DV XVHV GHVLJQ WKLQNLQJ DV D PHWKRG




ed0k <o<+< E

7KLV VWXG\ XVHG D TXDOLWDW GXH IDBBS WRKDIFKR X\WKHU B3R B
PXOWLGLVFLSOLQDU\ WHDPVé WHDERKEWV KD GWPGHAQLVQNV V
WKHVH PHHWLQJY VWXGHQWYV SRHVHNQOWDHGGWKHHRHL RM B UIB
IURP WKH WHDFKHUV $W WKH HUWRX & ISW KM HFQRW H & HW KIHDLAK
SUHVHQWDWLRQ WRJHWKHU ZLWK WHKH SWRSIFVRIGDVRDX W
VXVWDLQDELOLW\ FKDOOHQJH WKW TZHHWQHN G K D@ H Q B KZH. WK
JURXS LQWHUYLHZV ZLWK WKH JURXHW RH SWIXFEH @ W @ HROQU
ZKLOH LQ SDUDOOHO WKH\ DOVRXGYWV WMPR QIDWHH GS D R EFOQH®
VHH WDEOH

7KH LOQWHUYLHZ IRU WKH VWXGHOWXYGU HEDFEO Y H B XMUER XRHP
RI WKH VWXG\ JURXS WKH SUREQRHA @RE @QHUWKHE FW R 1B ®HNQ
WR WKH VWXGHQWY DV ZHOO DNRODKHSERVFHWYLS W DFQ XRG LW
TXHVWLRQV UHJDUGLQJ WKH PHWKRGD X VIHXH Y @ LVRIQH/ FRROX W/
GHVLIJQ WKLQNLQJ PHWKRG JURXSSDBOHYYHYHD@E KALVDXC
TXHVWLRQV WR WKH SUREOHP RZGHNY RQOY A PLODDWWHG W
FRQWDLQHG TXHVWLRQV RQ KRZ WWHS SRIMIFFHWYHG WKH V)

BWXG\ JURXSYVY FRQVLVWHG RI WKIUHRP VGR 1R X U WM PEMW VRE
DQG ZLWK YDULRXV VWXG\ EDFNJRHRXQRGR 7 & HI MAXHERHQ W
FRXQWULHY DURXQG WKH ZRUOG &$NVK BHS XEWILEF HH YIPQ
%UD]JLO OH[LFR ,QGRQHVLD &EBSQDQ ,WDHOWQN® ® Q&6$D]D
ZKLOH SUREOHP RZQHUV ZHUH O RFIN® QLW B H.SQUGXQ/HKUWAY L

Table 1. The entrepreneurs and their challenges given to students.

Entrepreneur The Challenge

To map how accessible the city of Visby is for people with
Gotland Excursion disabilities and to make suggestions for improvement.
Design a sustainable tour for the disabled.

County Board of Gotland g—:ﬁ::-; :]“ ]:::egs:leczi ;Jlasnc in the tourism industry in
Uppsala University To organise training on sustainability for BnB organisers.
Tourist attraction Lummelunda cave Designing for more user areas of the attraction.

Village development of Hemse To develop Hemse as a place and destination.

Roombler To develop a membership programme for the site.
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7KH VWXGHQWY UHVSRQVHV LQ WWHLWW2ZXIGA G R ®RH/W U R\
VOLS LQWR WKH SUREOHP RZQH UWKHLKR® N HIZQ/GDXQWEGHWW B W
VHYHUDO UHDVRQV ZK\ LW ZDV KDDE WREWKP QRZQBG 2RU
VWXGHQWY VWDWH WKHUH ZHUH VRRAD QQ B LS HREHOQW KUER
ZKLFK PDGH LW GLIILFXOW WR GHIERGGRQ H WAKIHY JNHWU XU R X
FRPPXQLFDWLRQ DQG D ODUJH DPRKWWHRIHNY I RW IR IBD W MRXZG
UHPDUNHG WKDW WKH SURFHVV ZMQH8 RQ EHWWHU ZLWK |

ORVW VWXGHQW JURXSV VWDUWHAGRWKHQU GXHR FHR/ W E N EW
NQRZOHGJH RQ WKH WRSLF ZKIGQN FAXKKNL QG HQKWL SBLLHRE QVHK
GLIIHUHQW SHRSOH DQG JDWKH WKHP] GIRYH DWDLLRIG W HOU R
WKH SUREOHP LWVHOI 7R EH DE QWK MW S IFRREDFHIM WWHION I GVHK
WKH WRRO RI ZK\éV WR FRPH @HRPW K KHY FOFOW R IY WAKLHW $ER
SUREOHP RZQHUV WDONHG WR WHKB RDYHURRDGG ORFDQY
DQG DGYLFH RQOLQH DV ZHOO BY UVRPQW K HOW R R XYUMWHG W (
JURXSY DOVR XVHG TXDOLWDWLY RXHYWH R QLD HR/S HRQU HX
FROOHFWLQJ DQG WHVWLQJ D SWRDVRAK\SHH RV RWPKIH HY HRE O
PHQWLRQHG XVLQJ WKHLU RZQ OLIH H[SHULHQFHYV

7KH RYHUDOO JRDO RI WKLV FRWURK \Z IWR WIRK B USRUSRREVOHH ¥ R
KRZ WR LQFOXGH VXVWDLQDEOHMK MROKQERQW L\QEW K KLKEKRYV
QRWH WKDW WLPH ZDV D ELJ IDFVMXPW IL\F\ SSURRSRALIA W R RA
SUREOHP RZQHUV 7DNLQJ WKH \WHRH MW JDW R HWUK WD R K
RZQHUV PDGH VWXGHQWY FRPH XBRZLW K HISHW W Q D VRIQY W K
RI WKH SURMHFW WKH JURXS RILRXXGHQWAD Z@D EHGL RQ J|
LQFRUSRUDWHG LQWR WKHLU VRORKW LRQWKWHR §RWIDWVS/RDY €
VWXG\

JXUWKHUPRUH RQH RI WKH P D MRWXIGR SLO/L WIKWD MR ¥ K HR IF R/KU
JLYHQ VWXGHQWY WKH RSSRUW XQVWD @GL G Bl HRS HEQR W K HALKJI
EDUULHUV DQG EHQHILWYV RI ZRUNQ QU RK\S K KSHOW R U RVIKHHD M
QRWHV WKDW DOO JURXS OHDUBR®H VSWR WLKH QVRBQ F 2RI H
VXVWDLQDELOLW\ QHHGV D ZHQQJRYURPHVVWGVRDRWE POXF W
SURGXFWLYH FROODERUDWLRQ BXHWWZHHD F WK &R QW W LVRRD \




7KH VWXG\ KDV GHPRQVWUDWHG MW IGHWLRQ WKHQRQI) X P8
KHOSV VWXGHQWY JDLQ DQG RUJDIQHHG WK WV R@RE QWKGHI H
SURMHFW FKDOOHQJH 2Q WKH RWR HU HODMHEG WK O | R ¥ MRKR
IUXVWUDWLRQ DPRQJ WKH VWXGHORVFHGKHQMER D\§ § ULRNDHF I |
WKH SUREOHP DQG D ODFN RI VWXG HLQQV Y SWHH[SH UTKIH) WAV X
LGHQWLILHG WKH DPRXQW RI W IWHIDPWWW R R/INZW B NR/U B DI®I E\
D PDLQ ZHDNQHVV RI WKDW PHWRRG/WRG HQKDWE DD ¥ RWDK
PHWKRG GRHV QRW SURPRWH FUMPRVERQMU EX®/LDRQ VDADHED (
SUHGLFWDEOH ZKLOH VWUHYVVMQFRXKODGNEW KPR HSDIWH
VWURQJ OHDGHUV

+RZHYHU VRPH DUH FULWLFDO RQWBKEQDLP WKRGH® KN GH
VWHHULQJ DQG ULJLG 6RPH IHI®WXWIKFWHWKWHN GR BO® W HK
PHWKRG ZKHQ WKH SURMHFW VW®Q UWHRGI| X®HVS DWHREHLQJ
LQWURGXFWLRQ WR WKH PHWKRBQWW ZRWB GV&LMH PR WX \A
PHWKRG LQ WKH IXWXUH IRU SUREOHP VROYLQJ

7KH VWXG\ DOVR VKRZV WKDW KKNWHQRUH QBIWU&Y WVRGY G OYX
EHOLHIV JLYH DGGHG YDOXH WRLR®H R WHbIDIOIQ R B OVH.FYHHC
DV LW SURYRNHYV WDFLW NQRZOB GIH HEXWLWR MDK M DVOXX H
EHOLHIV GXULQJ WKHLU LQLW LDD@ HEW MWKQH WRILWLDRO WHADM
GHVLIJQ WKLQNLQJ WKH VWXGH@WVOKIDWH WKRH RS B R U WK X
QHFHVVDULO\ WKH VDPH WKLQJV WJIOHQ EHHHG WRQMHR\PKHH O |
FRQVHQVXV UHJDUGLQJ KRZ WR DSSURDFK WKHLU FKDOO

$FWLRQ OHDUQLQJ DSSHDUV WR HIP WQLINYIRGEH D EMHK ZDL RRX
GHYHORSLQJ SUREOHP VROYLQJ FR PZRHUNHEQ ¥ HW WKL RRXQI\K
PHHWLQJ VWDNHKROGHUY DSSURDBKI@D FSHU/R BHOMP VO BD 9 L
SUREOHP RZQHUV DOVR LQIOXHQPHRW MWXDGMLQQN VE QGH R U & Ut
VRFLDO FRQWH[W DQG UHDO O LKHLH[SHWISHR@AH V% IKHE &
WKH OHYHO RI LQGLYLGXDO VWX GHRWNE W Q )YXRIOAYKIHPUHRORA I
SUREOHP RZQHUV VWUHVV WK DW SWKRFDSURMBIFQL 8 @ DEO\N
QRWHG WKH\ JDLQHG NQRZOHGJH RQ XRH R §ROWRl SURE
VXVWDLQDELOLW\ ZLWKLQ WKHLU ZRUN
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&RXQWHBUL]RQD 8QLWHG 6WDWHV RI $PHULFD
'DWH Rl WKH SXE®3BFDWLRQ

—p221rE

7KH PDLQ JRDO RI WKLV DUWLFD HUIDW WRR 8 8 RIRIUG Bl GX\D @ EV
WHDFKLQJ PHWKRGYV LQ VXVWDL QMMELOLWDHBXFDRVLRQ X P
ZD\V LQ ZKLFK SHGDJRJLHV IRU R/Q\V\Q WHUDEFVO L WK HH BXEQ
VKRZ SRVVLEOH LQQRYDWLRQV RQ EXVRFX\QLMELR QW \QN &/X
Rl KLJKHU OHDUQLQJ ZKLFK DUHKDHH®@ E D WK MW DX W IRFROUHV LI
WRZDUG VXVWDLQDELOLW\ 81(6&?2

7KH DUWLFOH LV GLYLGHG LQWY WKH IROORZLQJ SDUDJU

7KH (PHUJHQFH RI 6 XVWDLQDELOLW\ (GXFDWLRQ
7TUDQVIRUPDWLYH /HDUQLQJ 7TKHRBKX\FDQ®Q/GRXVWDLQDELO
JUHLUHeéV (PDQFLSDWRU\ /HDUQLQJ

OH]JLURZéV &ULWLFDO 5HIOH[LYLW\

'"HYHORSPHQWDO DQG ([WUD 5DWLRQDQJ7UDQVIRUPDWL
7KH QWHUDFWLYH 3HGDJRJ\ )UDPHZRUN
&RQWHPSODWLYH 3HGDJRJ\ 7RZDUWDDR QREKUWIKW:\D{YGIX RD

,Q WKH ILUVW SDUDJUDSK DXWHKRUWKHLEHJID EQLOJI RLVWR
VXVWDLQDELOLW\ HGXFDWLRQ W KMDKWF K RQS\SHIQ H 6 VGW K HQDI X'
VWDWH ,QVWLWXWLRQV RI +LJEHNQ HMHFRUQL]HE/ \D VKD KH
VXEMHEWY IRU SURPRWLQJ VXVWDRWWD PDOHQIHYHROREH H I M
LQYROYHG LQ WKH SUREOHP VRHWEB XV H RRX O/GK B GI& RV Q JL B
DQG FRPSOH[LW\ RI VXVWDLQDBP®IL®N FFHKWDDOH QN R L. QLA
,+/V FXUULFXOXPV 7KH DXWKRUVXEMWPDLLFQWD ERROUW\DY® V +RV
WKH\ IXUWKHU H[SODLQ LQ WKH RQJRLQJ SDUDJUDSKYV

,Q WKH VHFRQG SDUDJUDSK WKHWPD®W YR GOXHTHU QY IKGIJ WAUKDHC
SURSRVH D FODVVLILFDWLRQ IRHPOCRPLEDWRUVWIBRK) GV LW
UHIOH[LYH WKH GHYHORSPHQWDO 'lDUNG WKH H[WUD UDW.L




7KH QH[W WKUHH SDUDJUDSKV HLRWULRG WKIRY.H WKHJ B Q GY
SKLORVRSK\ EHKLQG WKHP DV ZRQ®@ HD[WW S R/ N [ )3 DW R HZPK L
ZHUH IRUPHG DV VXFK )XUWKHUPRWOHL QWYLREGIX KW IDR)Q RW R
SDUDJUDSK LQ ZKLFK WKH\ JLYHUD® WL B R SIHG R J RVMK H ULDDPW
WKDW WKH\ VHH DV DQ HVVHQWODW®W \PHIGXFDGN LRRW VX VWD L «

7KH ODVW SDUDJUDSK JLYHV \HW D@RWHRHILP EQ W R 0 WHIERAFQD
‘H DUH JLYHQ D YLVLRQ RI KRZ FR 6 VG FESHO B WH.G HV & UDIF MWL
DZDUHQHVYV RQ WKH LPSRUWDQFHQRIEHQLYWUY EQ PR QRLIDI V X
HPSDWKHWLF FRQQHFWLRQV

edk <d<+< (E 136 213 38 3d

, QVWLWXWLRQV Rl KLJKHU OHDWYQQQ JDDFUHX EGHIQ WRIQH G @
PRVW ,+/V PRVWO\ KDYH QRQ |IRUPDWLRQVR/@® MOKHELLD EW P $
VRPH RI WKHP VWDUWHG WR GHY HGGR/SDI®@ {B'D @ F®D Q B H VW
HPDQFLSDWRU\ DQG WUDQVIRUPMBWWRHLQFARURRQDWN U® T
WHDFKLQJ DQG OHDUQLQJ VXVIWHDAVQDEH OSW\WRH EWJWRQE
LQFRUSRUDWLQJ VXVWDLQDELOLWDV QRQ+ UM GXIKHQ@PIDLQ IR
HQYLURQPHQWDO LPSDFWV DQG VHDY RIPGSW & B JRIFP DG JI
PRYHPHQW :DOV %OHZLWW D Q$ WARH T X HKVLVE KR IQWWEKHHI W
PHWKRGV Rl WHDFKLQJ DQG OHDFRO®D BER GDWNL BIW AR PW F
EDVHG DQG VHUYLFH OHDUQLQJ BURNHXINUIN SORW HR WHRUW
WHDFKHUV WR LPSOHPHQW VXVWWLQDELOLW\ LQ WKHLU F

$XWKRUV SHUFHLYH WKDW WKHDH(QL YKRKO GV B D DR UR WR. IV
OHDUQLQJ LQ RUGHU WR HPEHG KWH\VWDD @ Bl EV® K DANG WKMHWI_R
VLGH LV WKDW LW DLPV WR TXBOWLRQXE QX WHWD R GR U@ GU
,PSOHPHQWLQJ WUDQVIRUPDWLYH DIOHV HFDIQ E H SMRADROWD HSY)-
EXW LW LV QHHGHG WR DVVLVW VXVWDLQDELOLW)\ HGXFD

7KH ODVW LQWURGXFHG LV FRQWMHEZSZIDWHL R H VB H B PK IRQ I
OHDUQLQJ VXVWDLQDELOLW)\ LQDWL\RQ:RQVDHIRIUPDRVILYH H
WUDQVIRUPDWLYH HGXFDWLRQ GY MHH 6 DOV PLHQV K R G FILRHIQ W
LQGLYLGXDO WUDQVIRUPDWLRQ
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,QWHJUDWLQJ GLIIHUHQW HPDQFY S8 DSHREWJIRQIGHW FDQV KR D
VWXGHQWY DFDGHPLFV DQG XQEXHQVYIDM)GSBHDRQQAD LQ
VXVWDLQDELOLW\ WKHUHE\ HP DQF VIDGLHQIWD/Q IGQ W B DSHR/W
VRFLDO LQQRYDWRUYV

7KH PRVW YLVLEOH EDUULHU DNFWH 8 LERPWRQWLKMH KW K RC
WKH H[LVWLQJ ,+/V WKDW FDQ WWHRAIRUR® HH 8 HGW JRKHHL

§A«A Z~1ék &1+ [681 < E <M 626088
dé 63é06% koé 3<+< E¥% 63 3606~ 3 |

$XWKBHWHU +RSNLQVRQ DQG 3HWHU -DPHV
&RXQWHUDGIRUG 8QLWHG .LQJGRP
'DWH Rl WKH SXE®@BLFDWLRQ

—p22inrE

6FLHQFH WHFKQRORJ\ HQJLQHHUWQJDDE G/ PDWKHPDGWL AV
VXVWDLQDEOH GHYHORSPHQW OR BHWRIH@ D6/7 00 K/XN X GIIDG W
FRQWULEXWLQJ WR JUHHQHU WHHRKN®RORYVLHYXH Q GW UHMHQ
DV VWDWHG E\ WKH DXWKRUV [HVHVRPSB¥HIVHR D € B ELHGBVGUW R
HGXFDWLRQ IRU VXVWDLQDEOH GHWHFARSPHQW LQWR 67 (0

7KH ILUVW SDUDJUDSK XQGHUO LRIHWPWKE GPLIDLIQ (6K DO G R (0.
FXUULFXOD 2Q RQH KDQG W K HVDRIWRKKRDUOV/O YA\ D MAH DASISDW A
HGXFDWLRQ LQLWLDWLYHY DQG DNIHQ QR XQLTXH2WRW(I6H
RWKHU KDQG LQWURGXFLQJ VFDHOQHWHY DVORE (W H E X ORRRRH
KDUGHU WKDQ VRFLDO VFLHQFH DQG KXPDQLW\ OHFWXUH

7KH VHFRQG SDUDJUDSK LOOXVWUVBNWW®D LWHOAHQ@WW\[Z P W&
67(0 FXUULFXOXP 7KH H[DPSOHVFWULHRGLYLGHG LQWR Vi

(QJLQHHULQJ

(QYLURQPHQWDOO\ UHVSRQVLEOHWHMHWERUDWRU\ EDVHG
(QYLURQPHQWDOO\ UHVSRQVLEOH ILHOGZRUN SUDFWLF
5H WKLQNLQJ SUDFWLFDO H[SHULPHQWYV



(YHU\ VHFWLRQ JLYHV GLIITHUHQRDDSZW\RDFEIKHRNSDM® QWD E
LQWR 67(0 VXEMHFWY ZKLOH H[SOFXQWLHW KK SBRXQEBEQH
WRSLF DQG DOVR SURYLGLQJ VROXWLRQV WR VXUSDVV W

,Q WKH ODVW SDUDJUDSK WKH BIXWRRW W WKW PR Q Y VIHQ W KJF
RYHUDOO LGHD RI WKH SRVLWLYH @WB HBFWV RIUHRENGOG L Q
+LIJKOLJKWLQJ WKH SRVVLEOH SXRBGHRMG \DIORW JF V& HE & H
VWUHVVLQJ WKH LPSRUWDQFH RO DY WR R G PO LOOADVGLHP X W
IRU (6' WRJHWKHU ZLWK DQ DFDGHBWHIPSOHPHQWDWLRQ

edk <d<+< (E 136 213 386 3 d

7KH PDLQ JRDO LV WR GHYHORS FORE B\ DZ® PH N\RH W W N GHRQ@W
EHWZHHQ WKHLU VXEMHFW DQG VXEWDLMDED H BWYRQWRISHE
GR VR &RUDO LGHQWLILHGQSURIEOR®JE DUWRIGH OHDONQ |
FDVWLQJ DQG JUDSKLF OHDUQL QY \DW UDDAOHKILEHWHI B Ul G Q WRH
6' LQ HQJLQHHULQJ HGXFDWLRQ AIVKR\Y 8 RAI DQWHWW Q I GHX
IXWXUH& FDVH VWXGLHV

7TKHUH DUH GLITHUHQW H[DPSOHW RIQGLQ IFHRUUHSQRW D/W/LLPDIWE
WKH 67(0 FXUULFXOXP

7KH ILUVW H[DPSOH LV IRFXVHGWPHOQWLR® FULIDW D XQW R E
67(0 FRXUVHV LQWURGXFH HQYLURHWPWXW R R JBQRR & R FLLADO
H[LVWLQJ FRQWHQW RU E\ IRUPIY®IU DWXKH 8FREFUNDID HROIUGH
(QJLQHHULQJ KDV GHYHORSHG DIRXLGW XIEQH® W VM RV IWDXLGL
NQRZOHGJH DQG VNLOOV WR DSBION EG WK HZ DU \§ B RWVHWD\FIKR
IRUP DQ LQWHUGLVFLSOLQDU\ VWX®MOQMWQFROWHWGEGYBBBD
LGHD KDV DOVR EHHQ LPSOHPHQWWGYHHQ W\R I K\HH ®GKY B U M
ODQFKHVWHU DQG FRQVLVWHG R ID\QHR SXMWLLRQIDWK H FHRKN \F
VWXGHQWY KDG WR DQDO\VH SUREDUHPY XFRIOD [SERUW B WMLYR-
UHSRUW DW WKH HQG LELG

7KH VHFRQG H[DPSOH LV EDVHG R@ Q\PKHH WD DIOD WAHKY 8 R QH/C
ODERUDWRU\ EDVHG SUDFWLFHVKHKHD BRWEW BV \L @MAMHRDAX
WHFKQLFDO VWDII /DE 5$76 L Q MW LRDIVRLDYGHL DRAVJ QVLKCH DB\Q DY HRU
H[DPSOH RI VKLQLQJ OLJKW R QHWXME RU\DXHRRL WXV WKDH Q Q|
HPSOR\V VWXGHQWY DV LQWHU QU DER FR\W B X EM\V URH VSHDRJYL
WKHP ZLWK ILUVWKDQG H[SHULHQNMW DIIHDWHAKKQHF DFQ\G H
PDQDJHUV KRSH WR LQGLUHFWOD LL\QUQ X D@ DK WQWHA\GH R @

RI VXVWDLQDELOLW\
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7KH WKLUG H[DPSOH LV HQYLUREGPBQRDNM GUDAWSRAV WO
KRZ 67(0 VXEMHFWY ZRUN DZD\ | DRPFG WKKH. B Q O VIWRLOWPXVDLR
LPSDFW WKDW WKH\ FDQ KDYH VYLHOH ¥RWYNX DY GY DLOHOIEE /K
H[SHULHQFHV IRU WHDFKLQJ DQ G X¥®HQMQ I PDISZDFUNH @/HKW\R RJ
HYHU\GD\ FKRLFHV

7KH ILQDO IRXUWK H[DPSOH L GW USRKGDPANW XV PARRY MVFKHHQ W
KHOSV LQ UHWKLQNLQJ SUDFWLFPHRQW[EBVYLP WQ WYL IR B QV
LQVWLWXWLRQDO EDVH ORUHRUYHREXQX\P LOQWOW K 1§ FSHRG/ W KUHE
OHYHO DQG VWDUWHG QHZ *UHHQWKHPLVWU\ ODVWHU FR

JXUWKHUPRUH ZH DUH JLYHQ D ZKKKR WHR X@EWHHGU VLAWWW B G B X
(FRYHUVLW\ LQLWLDWLYH DW WKH BQAD\WUW KW\ B $§ S4UJRDDEH K
FXUULFXOXP DUH DV WKH DXWKRUV VWDWH

e LQFRUSRUDWLRQ RI (6' DV D VWUDWHQLEXRRQBR FIRW IS R
VWUDWHJ\

e D FRXUVH UHYLHZ DQG DSSURY DDO®URH B VAR YWUK\DHW WDHTCX
FRXUVHV VXEMHFW WR ILYH \HD & RZH DIQHZ 2 Rl WGHH VKBTIV W
DUWLFXODWH (6"

e« DSSRLQWPHQW RI DFDGHPLF DV (6D 6 KMXPBUWIRRXO WR F/KSIHC
ZLWKLQ WKHLU DFDGHPLF DUHDV DQG

e IXQGLQJ WR VWLPXODWH DQG VH\S SRIXW N S HFEQ | E K UGJLL\FEX
LQWHUYHQWLRQV DQG RU FXUULFXOXP GHYHORSPHQW

6PDOO JURXS H[HUFLVHV GLVFXUWERQR @®WQ & Q/ WX G HLQQNG\He
Rl WKHLU SUDFWLFH DQG 6' ZHUFNJLY HOD WRIWL WY 6 X BI\W GR
BWXGHQWY IRXQG WKDW ZRUNLQUHLQ HFMVRIXGY FO@ & B F MFLY |
QRW EHHQ OHDUQW DV D SDUW RO DWKHQ U H[FSXHUMH QPN D QU
KDYLQJ DQ LPSDFW RQ WKHLU SURIHVVLRQDO DFWLYLWLF

2YHUDGCC LPSOHPHQWLQJ BWHQ SRMVKBDNVNORWURD VXFFHV
WKHLU FRQQHFWLRQ FDQ FRUUHOD®W B Q\GK WRIFXKQ ERD® VFL
FRPSHWHQFLHYV VXFK DV €3DQDOWWLBEDNQ QUL JRYG HPWBLW L FI
REVHUYDWLRQ DQG WHVWLQJ DQZR BNXLIDI® RV W DMK M W LV
GLVFLSOLQDU\ GHSDUWPHQWDO DGX OWHDUWEWE J D Y&KH HD
EHVW ZD\ WR GR VR LV E\ HPEH GGIMQLH § HZZ \@ K DQ Q\DD) G FWA
ODERUDWRU\ ILHOGZRUN DQG SUREOHP VROYLQJ
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SUDFWLFDO DQG FROODERUDWLYHRSHGCWIKRM BDVYWMLEFODBI LYW
SRVLWLYHO\ LQIOXHQFH VWXGHQWW EWNEPDNMHGIDMKHHAP S GF
7TKH QHZ IRUPV RI FROODERUDWLR®WXGEGHWXMHXQ G FOEHRPUW B
VWDII KHOS SURPRWH DQG UDLVRQIPAHRUWHIMA VY RO FWKR | HXD'
RSHUDWLRQV ORUHRYHU WKH FKDWIXIBWHWEWOQHRBHOR\DEGEOH
GHYHORS WKHLU SUDFWLFDO NQRZOHGJH DQG VNLOOV

2Q WKH RWKHU KDQG LQQRYDWXEGDRWDLQ kRYMWUHIAM VR\SBERWY
WKXV LW FDQ WDNH D ORQJ WLPHQRM FoX UWUR RHOW PIPEG GRS |
DFDGHPLFVY DQG VWXGHQWY ILQBJGEFW®R ERIQF HIW W QG LIG HI
IRUFHG LQWR D VSHFLILF DUH®QHRID W[SYHHJ WIKVHH ZIDV WB QD K R
SRVVLEOH VLWXDWLRQ LV WKD WDWKHWR'BEHH B O MHWGO F KUDH@J
FRUH VFLHQWLILF DQG WHFKQLFDO FRPSHWHQFLHYV

~
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$XWKRDULDQ %XLO )DEUHJE ODWLOGH BPUWXQHDXQ@MIQRMDO/WHRB /HD

&ERXQWUHFQRFDPSXV DIILOLDWHG WR\3R®@ XU FIHEORD BQ 66U QYL W
'DWH RI WKH SXE@®XFXOWN RQ

—p221rE

7KH DUWLFOH LQWURGXFHV IOLSSHEB RDBMWKRKRO R Y\ DRQ
OHDUQLQJ 6' ,W H[SODLQV KRZOMHP QW HG XY MK D FO DLV
UHVHDUFK VKRZQ LV EDVHG RQ DWKDWHZHUH W B WXOWM GW
FODVVURRP PHWKRGRORJ\ WKURXJX WK H @ MKLR 68QIURHPU V L
7HFQRFDPSXV DIILOLDWHG ZLWK \3R® S4IDXU FIHEOLRDQ BQ 6B DU ¢

,Q WKH ILUVW VHFWLRQ RI WKSODUW IKRRZHH GVKAD WV X W& RWIVF
FKDOOHQJH RI ILQGLQJ D ZD\ RSURNBFW K@ JOW P DW LAJO OUIR
IRU VWXGHQWY :H DUH JLYHQ WKHOLGHM® IFO B W VRARRQRAH B!
GLIITHUV ITIURP QRUPDO OHDUQLQKXKIKB DKMHYWR/HYW H) RO B RY HAUK
JLYHQ WR WKH VWXGHQW DQG WKHVWBBEKKHUDM PV KIBD VRLQ/HL (
KLIJIKHU UHVSRQVLELOLWLHY DND KHOK®N\D WHR @HDN QXK RGH
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7KH VHFRQG VHFWLRQ IRFXVHV RR WHKBIW B Q3 XPRHDHGV UWMHR/
WKH HIILFLHQF\ Rl IOLSSHG FO®\V WURHR P XOMDRIWMM GU H\L K@ V
PHWKRGRORJ\ DQG H[SODLQ ZK\ LFR @B \X \ZHHGDLQIGL R R/AJ R&
WR WKH TXHVWLRQQDLUH XVHG BIVWE& HR Q HWH/HWKR MGK\WD W
,QVWUXPHQW IRU 6XVWDLQDELO},LW4(LQ +LIJKHU (GXFDWLR

7KH WKLUG VHFWLRQ SURYLGHKHX W H\WKIXUWK H7 ¥ H VIOWEWX \R
WKLV SDUW IRFXVHV RQ WKH SORW WRQLQIL SHHIGE ROD WV QR R
FDQ KHOS VWXGHQWY EHFRPH PRWHV WY @®IDIHBUDLVOK WRB f
DOHUW WR 6' GHYHORSPHQW LVWXRY WRIE XWKHS SRMW KRG R
WKH UHVHDUEK

edk <d<+< (E 136 213 38 3 d

7KH IOLSSHG FODVVURRP LV D PWWXIR ® MRURQ PR U S\R LIVWE
WKH LGHD WKDW VWXGHQWY JHRMWDLRQ WRWH W R B RRIQVRQ QJ L
EHIRUH FODVV VR WKDW ZKHQ WXHDFWRRMHWR SDDWVY ALK B
GLVFXVVLRQV DQG KDYH PRUH R%IS & WONMOUQLIOHYV TRH R KXIK
VWDWH WKDW WKH IOLSSHG FOD/\HWUWRRPF PRW R R G RIDHRDJV Q
SURFHVV E\ PRYLQJ WKH OHFWXUBI®GRRR/YR Q W WH H & R\D\F W]
OHDUQW LQ FODVV WKURXJK WHKH & V% XRLIOOHEWR O JHVF VO

e$FFRUGLQJ WR WKH )OLSSHG /HDYQLQJ 1WWHRONSSERG
FODVVURRP DSSURDFK KDV IRXHDFKHOUNUWR DDFRUBHH WKW
DSSURDFK WKH\ KDYH WR WDNHRWKR-OQOAML GROUDWOR® HQ WV

, JOLSSHG OHDUQLQJ UHPTKQWMYV IOH[LEOH HQYLURQ
., /| YOLSSHG OHDUQLQMIDUBIRUURNO I/ ¥KH IW LQ O

.., , JOLSSHG OHDUQLQFRGWHNDWHY LQWHQWLRQDO
,9 3 )OLSSHG OHDUQLQJ WEGXKDWRWY\88J RUEHV&LRQDO

ORUHRYHU WKHUH DUH WZR UREGBVFDOYRORRG LW KWM KHWVDO
WKH WHDFKHU $V LW LV ZULWWHNQWXRXQWLS HVK IH PIRW K R
SURIHVVLRQDO HGXFDWRUV ,Q\WER \Q RWSW URD QPVH W K RNG) RV
GLUHFWO\ LQVWHDG WKH\ KDYWDWR BHDUOXIQIH VO UB BL
SDUWLFLSDWLRQ DQG &38PXVW FUEDWHEORHD URH QW ERQ\GA \




OHDQZKLOH WKH VWXGHQW LV QRIWRWKHU KD %B W R YW DU HH
UHVSRQVLELOLW\ IRU WKHLU OHDWK WXIHEWADXK¥YH UVK\H QWL
XVHG WR WUDQVIHU LQIRUPDW LR @ H%®B M RUUWH PONMWVUI LW IO\
KDYH WR JR WKURXJK VR ZKHQ WIOH) BPRWHYWR \FODWVW LVWWK H
TXHVWLRQV DQG JLYH IHHGEDFNH BKUR BXWAK RU W K HS ICOOLLSCS
FODVVURRP LV GLYLGHG LQWR IRXU VWHSYV

7KH SUHSDUDWLRQ RI ZRUN P D WHHIWHLWCHEM HWSHO B/WU W LG H W
UHVRXUFHV HWEF IRU LQGLYLGXDYCOLWQIKBVFROODERUDWLYH

'HYHORSLQJ D OHDUQLQJ HQYLKRBWPLHVQ VY BV D@E ORR GKO B
WKH\ SURJUHVV WKH\ DUH WKHQUG DY LEMEY ¥ QWKRH J IDRIXHS B Q
TXHVWLRQV E\ WKH WHDFKHUV DQG DEBERKW WKIR VKD ¥XHW R/
GLVFXVV WKHP LQ JLYHQ JURXSWRBRYNPWKURXJK RUJDQLVHC

SUHVHQWDWLRQV RI JURXS ZRWM LG FRUGHW WRRQ GO & XD/
WKH\ JDWKHUHG RQ D JLYHQ V XIERIH FWK I |JWHRWX SWK B HGJLHV E X
UHRUJDQLVHG IRU ILQDO UHIOHRNUIDRMOLWHR HFRYAUPIH F@
WKH HQG WKH VWXGHQWY FRQFOXRBSILRQ RIKW KRR ¥ R/QWWHHID

6WXGHQWY XQLI\ DOO WKH JDMPK HGJHHGH BR@WHKHAL Y ITUR P!
DQG JHW UHDG)\ IRU WKH ILQDO H[DP

7R VXPPDULVH WKH DXWKRUV VIO WKRORWP XHMVOK RI® V. SSSUHRC
DFWLYH OHDUQLQJ DQG KHOSV VWHKKGRIQ\Wov EFRFRXVH ERPR
KROLVWLF DSSURDFK WR D OHDUQLQJ H[SHULHQFH
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7KH VWXG\ VKRZV WKDW IOLSSHRUE®WDND O RRPLQNLFQLD DWW B
VWXGHQW SDUWLFLSDWLRQ LQVLKIH DDFW RKKV D H®H QUKH] R
KHOSV GHYHORS FRPSHWHQFHV WHWKHUSRY VRE LGLWWIRUY
WR RUJDQLVH WKHLU WLPH DQG GOXDA QDA WR B LIUWREZ Q VIR,
FROODERUDWLRQ EHWZHHQ VWX OGH@MWW RX UWNKKIHBR QG X F W
UHVHDUFK VKRZ WKDW WKH VWXGHM QWL 3HK® W QZDHVUIHI RRRGPO |
PHWKRGRORJ\ DUH PRUH DOHUWHGWHRHWKH 6' GHYHORSP
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2Q WKH RWKHU KDQG WKLV W\SOHRAVDSREBHRMDWK IDFHV SUF

e 6WXGHQWYV FRPLQJ XQSUHSDUHG WR WKH FODVYV

e /IDFN RI TXDOLW\ HTXLSPHQW LQ FODVYV

e 1IRW DOO RI WKH VWXGHQWYV KDY H X\SKSH D W DW € DSRUCHS WUHF
FODVV

e 7THDFKHUV KDYH WR EH KLJKO\ VWWD DQHGDE U R DH-\DWALHR® [ (
IOLSSHG FODVVURRP PHWKRGRORJ\

e 7TKH PDWHULDO WKDW LV JLYHHWRIWKHXBPOIXWBHQWYV KD

7KLV DUWLFOH GRHVQeW JLYH WYH & MXKWLS/HWWIH H IRO NVCHUX
VWDWHYV WKDW WKH\ KDYH D FR ®YYMWILHU DREDW HAR UWNO IRRDJG OR
KRPH

'A + 21k6 13 6 ,0pélk <3
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SXWKRHWWUD OROWKDQ +LOO /LD %ODMDBUBGQGDUFHOOXYV )RUK 0
7DPDUD 6KDSLUR /HGOH\

&RXQWHRQRLWHG .LQJGRP
'DWH Rl WKH SXEOLFDWLRQ

—p22irE

7KH DUWLFOH WDONV DERXW F O GPDWAH FRAD\QLIEHO H GDPFSIDVF MR
FOLPDWH FKDQJH PLWLJDWLRQ DO DWDROWDERLR Y IBQYLNW
UHFRJQLVH WKH LPSRUWDQFH RIFO&20 WHKFHKDIQR HR IHG K E B
DUWLFOH LV WR KLJKOLJKW W KR YLIPGIRUM\DRIF ¥XWRIR 9V VWLRQ
FKDOOHQJHV

,Q WKH ILUVW VHEWLRQ WKH DRXWKRGW BWS.RIL Q (PG W DL
HGXFDWLRQ DV FRUH GLPHQVLRQIWRIRRO IZAKDWH PION®JIR | H
SRVVLEOH ZD\V RQ KRZ FOLPDW HDBHBWMWRIRQL B D @ LERHD LOX
LQWR GLIITHUHQW GLVFLSOLQBVXIZKWLGLFLLVEBUDR B W IVXIG L |
DJULFXOWXUH HQYLURQPHQWDO PDQDJHPHQW DQG HGXF




$IWHU DGGUHVVLQJ FOLPDWH F KUIFQV M EHGDERDW WRK® DX W B F
LOQWURGXFH XV ILUVWO\ WR D IUPPHR®PRPNWR UFRDQQM VWIGHI
LQ KLIJK HGXFDWLRQ FXUULFXOUWYWKRQER®\ MERS RDKERKOLHQ
HPEHGGLQJ &&( DQG ODVWO\ WRQGMW LDWH.Q'\W W WRWRXUS S RG |
LOQWHJUDWLRQ RI &&( LQ XQLYHWROLWX HXSQULIVW KOG DLRFXRP
WKH ILUVW FRXQWU\ LQ WKH Z8 FQR® FMHRJ S DY ¥ HF® LOPHDIW W OFLk
OROWKDQ +LOO
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+(,V KDYH WKH PDLQ UROH LQ FCQLEDWGE FRUBRUDNED SV D\
SDUW RI WKHLU FXUULFXOD 7HRDWIQHFER XYW CFOWPRDWK DR DB
DGDSWDWLRQ WKH DXWKRU UHFR PR HQBNVK QLI X I W NY B JOF
GLVFLSOLQH FXUULFXOD FRQGHRWEOGE P \OHDRNQU IQUKW®RJI OSRU
VROYLQJ DQG FULWLFDO WKL @ML@I WANH DKL QXIVW G F K/QWR X
WHDFKHU HGXFDWLRQ ORUHRY HQL YIHW \L VWLLAHS\R H RVEDHOGN F\D K
FKDQJH && LQWR EURDGHU FXUWF XQF WDHDG/ R DLNHY HILR U

7DNLQJ D ZKROH Rl ,QVWLWXWLRQHPEHGRDPK RQ (UMHHDQ G
WKH XQLYHUVLW\ LV IX0OO0\ LQWHRUDWKIHQ L 8D8F WQ YH-YAHLUH\VS [
8QLYHUVLW\ RI *ODVJRZ ,Q LRN @& K ¥ HFOORLPHDGV B B KD QWH
7KH LGHD LV WR HPEHG VXVWDXPDEHYHWR § QVW R A KALQUUW |
VWDII DQG VWXGHQWY DQG IDFWRHWRI/G FROQYBWDWLRQ'
LQWHJUDWLQJ VXVWDLQDELO LW\ KQVKR FW KW KFHX UIDLVE K I X IR ¢
LQGLYLGXDO UHVSRQVHV )XUW K HEKPHR ULHH OVBK @ L&Q D YHLLP\LLO,
LQ LOQWHJUDWLQJ VXVWDLQDELPRXW\VHGWRBW KR Y H. QAVKRI DY
H[DPSOH RI WKLV DSSURDFK LV WRH 7&L YHHRIE/H®/G HRG 7R UR
VXVWDLQDELOLW)\ LQ HYHU\ SD® VD GRV RVE b H UD F YU Y HFOX OSXLPR
DFWLYH VROXWLRQ RULHQWHG WHDFKWLQYH FRMUKBY VKBV
DURXQG VXVWDLQDELOLW)\ GHY HORKSPH\Q WR Q RO X & M HAWK DN
WR VXFFHVVIXOO\ LQFRUSRUD WHU & &K DY VWRRDE ¥ Q. YFHOUHVDLUN \
LQVWLWXWLRQDO PLVVLRQ VWDWHPGEH QMADEKYGD R HH® \OH |
HQRXJK UHVRXUFHV WR HQVXU H QW KLDPVE @ MP BIQOVCH & HL @ | DHOFO
OHYHOV RI WKH XQLYHUVLW\ I$W QFKHY WW K HO DXLQFHKUVA I \
IRU VWXGHQW WHDFKHUV LQ SDOWRQUHWDOKLD WIL\R R DK H [MR
LQ JHWWLQJ DFFUHGLWDWLRQ DV¥KHB1 &OLPDWH &KDQJH
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IDWHU RQ WKH DXWKRUV VW DWW RNVKDSS R WD N-HDKLR @ G/HHU /K|
HGXFDWLRQ LQ HYHU\ SDUW R DV XKDLYH UWARL WQ F ORYGHU @ 8
SROLFLHY DQG JXLGH WKH LQWYH ODRNLHR®XRDWWRLD BWUB G\
XQLYHUVLWLHY QHHG WR EH VX\QNDWQDEDIHQ D& GOR DWW HD Bk
GHDQV RI IDFXOWLHY QHHG WR BDNHOBR G B USMU QR B IGWW RF R
ZD\ WR FRQQHFW WKHLU VXEMHRBWVUHMHD &RK H O ¥ FQAHXHWGH W
GHYHORS WHDFKLQJ PDWHULDO VDB QG YVHWXEBWHWQ MAL SDHGMVE VW
FUHDWLRQ RI OHDUQLQJ PDWHULDOV

7R VXPPDULVH WKH DXWKRUV VEDONW RV WD W HX Q LZYKHRIO/H. X [
DSSURDFK WR LQWHJUDWH &&( V) HHWHHW\ GH YR DS G XQHK B ]\
WKH XQLYHUVLW\ KDV WR EH DQDWH\WRRQYRQS BG PRIWHK RK DHX
GR VR LW KDV WR KDYH FURVV XHFWILRRQ B RO\DVEHRVMPVH LORAD
LQWHUDFWLYH HQJDJLQJ WHDEKBQD LW KID® W W XOFXKG DAR U F
WKDW PHHW WKH LQWHUGLVFLSIOQ®IDVUL\GE B BE VW KR WP ZD PWD
LPSDFW RQ WKH ZRUOG DURXQG WKHP
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1HZ SHGDJRJLHVY WKDW DUH EHLQJDGEWYNEGRS H® JB UL QRQJI&VIN
LQ WKH OHDUQLQJ SURFHVV 6WXGHRDINNMY WKHR) EHRXOHG IV
LQIOXHQFH DUHDV WKDW DIIHFW WKEHPT BQVE HP W/ RHDW W H ¥ HRC
SDUWLFLSDWH LQ FLYLO VRFLHW\

OHDQZKLOH WKH IXO0O LQWHJUDLIWLRRX B U I&RX OL0D W R HXGQL WH
DQG FRQWLQXRXV VXSSRUW RI PBQ\2RWIBNH KARKHGJHHU VV 0D B
SRVVLELOLW\ WKDW &&( ZRQ W E®\ LLROS @/H P HFRDAVHHG WHKI HHUFHWT
HQRXJK UHVRXUFHV WR WUDLQ WZRXFXG KW @R W B F VW QRVGH |
SURFHVYV
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$XWKROUOWHU /HDO )LOKR OLKDHOD 6KPRQSWMRIREHKWULSPDQRGD /DQJH
ODUN OLIVXG )HOLFLD ORWXQUD\RKRODRRWR) KRPQRQ 'MBEEHPD 5DPSDVV
.ZDEHQD 'RQNRU ODULD $O]JLUD 3DPHQQ®Y 'L Q@DW PDUQRYHGHQ O0DUWLC
&KDUL 3HWUDIDROWKDHIDQGUD OLIVXG 6DOLORNXH@WD®G (UDQGDWK
&RXQWUNXFKDUHVW 5RPDQLD
'DWH Rl WKH SXEOHSWWRRBU

—p221rE

8QLYHUVLWLHY KDYH WKH UHVSRODRDWIHOEKWD QUR IDP/S OB B W
WHDFKLQJ DQG UHVHDUFK LQ R WGR WK DWRH SNUKHHS D WHH & MVCK Bl i
DQG VNLOOV WR DFWLYHO\ FR®W D QEX IVG D\ R/ DWKLIHR Q HVE K AP\
FKDQJH

7KH SDSHU LGHQWLILHY KRZ GLOHPHQW W®HYWBSLWIRH \F C
FKDQJH LQ WHUPV RI WHDFKLQJRIUMNM B BKIFEEJDQ/MEDW U BolL G IO
DQDO\VLY D VXUYH\ DQG FDVH VW XRAULGNUZW R HI F R/ Q5 X F\R E
RI WKH RQJRLQJ SUDFWLFHV DRPKQIUHUNVQ QWA V7 KB VEGR
RQ DUWLFOHV WKDW ZHUH HZHIO \ WHBNV X WIUPR B 26 YW K
VXUYH\ ZDV FRQGXFWHG DV D SBWWGRIDL® H® W WU IQ®MMLWR Q
NQRZOHGJH JDSV RQ &&( DW XQLWHYWDNL HWRP XERXGIW U
SDUWLFLSDWHG LQ WKH VXUYHGLHY WKHH BGH D WHIBY B Q/GV |
XQLYHUVLWLHY EDVHG RQ WZR5PQI\LBU LD WK B G BIDE& M P
Z72Z VKDQJKDLUDQNLQJ FRP LQGH[SKKW PO RPME LW RHRJ
XQLYHUVLWLHYV IURP (XURSH QIGR PUIRRPU R\K K$HPUH |$ DFUDN b
ZRUOG /HDO )LOKR HW DO

7KH DXWKRU DIWHU JLYLQJ D BRIQV®XPOWIGGF B R WHHD WFKI1 WX
WKH JDWKHUHG LQIRUPDWLRQ LQ VHFWLRQV

$FFUHGLWHG WHDFKLQJ SURJU BIRVDRIGD OOVE B YH& VD RW V
9DULRXV WUDLQLQJ HYHQWYV IRFEBXMHGVRQ VWDII DQG RU
3XEOLF LQLWLDWLYHV

2WKHU FOLP DoVHHOMKADHQG D FWLYLWLH YV

7KURXJK WKH VHFWLRQV WKH\ U HVH® W HG/LH DRUUFH QSAU BV
GHYHORSLQJ FOLPDWH UHODWHSLMWLWIVRQV LQ WKH


http://www.shanghairanking.com/index.html
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8QLYHUVLWLHY DUH UHFRJQLVHQJDIVQL® S\RUDV R Q @/J L\QWKG X
KRZ WR RYHUFRPH FKDOOHQJHV SR HG GH B ONLR DWW MDKETF®
WKHLU UROH WKH\ QHHG WR GH YS$IORIUDBY DRIEF & BFE WU LELS
DQG LOQWHUGLVFLSOLQDU\ FRORDY¥ RWDDWHR QWK DLVE L+G, V D3X
ZKHUH WKHUH LV WKH SRVVLELDOWGSG RH BRIR GODFFWNIOR @ R F X
VRFLDO LVVXHYV

SHVXOWY RI WKH UHVHDUFK VKR XV KK 5W UPNRLIAH. S\DKOVQV KIDQDG
WKH\ IHHO SUHSDUHG WR WHDHKWIH WRBQBHIBQGBWHGRWW K-
UHVSRQGHQWY VWDWHG WKH\ D@UHOIGR DWHHF HFLKYDHYG WV WOORLUGH
DV IRU WKH HIILFLHQF\ WR SURP RWH RQ@ (WKHW\S RVQKE HEJHWAWV |
WKURXJK SUREOHP EDVHG OHDUQQWIDOROBRBREZRVYGOQE\ HP&SHIU
ZKLOH RQOLQH FRXUVHV UHFHLYSREQWK I VOR DHVWN HP WIKXQ W
XQLYHUVLWLHY VKRXOG HPEHG & &8 (CEHFDXE HRRJ MVISH UW R Z
FOLPDWH FKDQJH LELG

JXUWKHUPRUH PRVW UHVSRQGHQDVVS$KWQLLFTH UWK W L$SHP\H WL R B
$XVWUDOLD DQG VRPH ZHVWHUQ DQUNQRHWKBHQ WX ULRHSGH I
FOLPDWH DFWLYH XQLYHUVLWLBYV IJRLPO &HQALY B O V DWW M U
BRXWKHUQ (XURSH DQG VRPH LQWWEHMWQQWLRKYWL]Y LH G LIF\D (
FOLPDWH DFWLYH XQLYHUVLW LPHSW RYKHP R Q WQRG L&Y HILW H R
UHVHDUFK DUH ILUVWO\ DGGLWLHRRRQGOHVERXWERQDO JX
DGGUHVV FOLPDWH FKDQJH LQ FXWKH EXQED H D V HOEQ B WO/
WR VWXGHQWYV 7KH ODVW VIXW YWKHT R W\WQRVQHD® ZR D W
KRZ LW FRXOG EH DGGUHVVHG 5HV\SEDGHOQWVRAHEUEBRB
DGGUHVVHG DW WKH XQLYHUYVLMPDWHY AR DR JHQIWMSRHFXF\L Q
H[LVWLQJ FRXUVHV GHVLJQLQJIR®HY H\Q WHHNGILO/ESISQ@L QDI
DQG LQWHUGLVFLSOLQDU\ FXUWIWDXMXR) JLDE G HID\SLDGFIL WW L
HQKDQFLQJ SDUWQHUVKLS DQG FRBODEWUDW DRG ENVRIHE
HYHQWY DV ZRUNVKRSV VHPLQDUW BQSRBOREMIGIW M PRHHIW L6R
VWXGHQW LQYROYHPHQW WKH PHHODWL RQ R E \DSHF IFIR® FoH
RXWUHDFK DV LPSRUWDQW ZD\V RUDGWUHWVLQJ && DW X

7KH VHFRQG SDUW Rl WKH UHVHDQEKVYIL®GLQ JAMDFREVRY W
LPSOHPHQWDWLRQ RI && RFFXUUHG LQ WKHLU LQVWLWXW

e .7+ 5R\DO ,QVWLWXWH RI 7HFKQIRW R JAR OQJLRPDON HV DW R/ LLRQQWV |
HGXFDWLRQ SURJUDPV DQG DWFWQAGF HXH YAHROO/O D WRKIMWV E ¢
WKHLU 6 WXGHQW 8QLRQ DQG VWIRBRUHWWRMVRFLDWLRQV




e 7KH 8QLYHUVLW\ RI &DPLQDV LPSGHPHQWG)GD AWRIXDQIBV L
JUDGXDWH SURJUDPV WKDW IRFXNWVR@C\OR. PWWIH ¥®&DYH b
KDV WKH &HQWUH IRU OHWHRURORBKFPIS O RKEG&WRP DW H
$JULFXOWXUH &(3%$*5, ZKLFK SHURRUPBWHJFANKE QU K D (
E\ WKHP DV DQ LPSRUWDQW IRFXYV

e 7KH 8QLYHUVLW)\ RI /DWYLD KDVWLHYHORXB & FRXUHUDO V
UHYROYH DURXQG FOLPDWH FKDQ@ISPEQ® VXVWDLQDEOF}

e 7KH )HUQDQGR 3HVVRD 8QLYHUVLWDIRA BHG D ZR'USIVK K
WKDW DGGUHVVHV FOLPDWH FKDQJH

e 7KH 8QLYHUVLW\ RI &RORPER IR UPHHGY AR X UR/IHWWXWE LYHDW
SRVWJUDGXDWH SURJUDP DQG KRMNNGFPRODHMUHBGRBQJ

e« +DPEXUJ 8QLYHUVLW)\ RI $SSOLH G KIFQ HH) MHR/'S KDWY [FQ@W PIL
LQ %DFKHORUY DQG ODVWHUV GHJIUMIG ISORVYHNDRE WRDH
FOLPDWH FKDQJH IRU RYHU DFDGHPLF VWDII

e 7KH 8QLYHUVLW\ RI %ULWLVK &RB XKDLP®I B GEG WDHWWLHRG ¥ (
WKHLU FDPSXVHV &OLPDWH $FW LRI DBOW YW DI K HDQGHDW
LQ WKH SURFHVV SURYLGLQJ D FK'YDR @ ® LRYHFOR PP LLFD
DFWLRQV

7R IXOO\ LQWHJUDWH FOLPDW K F KD Q/J 19 H I GWK R L\WDRXHU D E

WKDW

e« SXW FURVV FXWWLQJ HPSKDVLV REEOULPBW B FE& DGQMF LE

e ,GHQWLI\ VSHFLILF VWUHQJW K VXDQG& F2XHDXNPQ IRV HYVU MK KV
LPSURYHPHQW

e« SURYLGH WUDLQLQJ SURJUDPV |RW®R BIFXFGRXRIDR W WIKIH L\ F
HQJDJHPHQW

e EXLOG D EULGJH EHWZHHQ FOLP DWW HDKUDFXJ W RV A D FLKPLLQ/]
VIQHUJLHYV

—k”63 k d 138 a~1téle(d

2Q RQH KDQG HGXFDWLRQ IRU VX\DWDE I EEG@H IGHY B O RSP |
HPSRZHULQJ SHRSOH WR EXLOG WQ@RTOHBKEY VRX 0V W KYDD/
QHFHVVDU\ IRU VXVWDLQDEOH GHYHORSPHQW

2Q0 WKH RWKHU KDQG WKH LPSOFRRPHQWIXWXRQFRBRQ 6E H @ KDK
DQG LW LV SRVVLEOH WKDW QRW PDOIPWRGHQW V )XQ & KA\H-
ODFN RI IXQGLQJ DQG ODFN RIQVIVD IW KHSPRWW \RF DXIUHU Y B
WKDW QHHGHG WR EH RYHUFRPHG LQ WKH UHVHDUFKH
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$XWKBHWUD OROWKDQ +LOO 1LFKRODDJ\RUNORVHU F*HD@DY®KR 10DUN
&RXQWBQLWHG .LQJGRP

'DWH RI WKH SXE®IEFDOWLRQ
—p221~rCE

+(,V DUH LGHQWLILHG DV KDYL®O LPQ® WMNSRKMNDIGWH G R B B WLL

+DYLQJ WKH NH\ UROH LQ HQFRXUDIR QJD VWK ®HQ WK QHYF

PDNH WKHP DFWLYH SDUWLFLSDQWK\D WQWKROXR Q 0 & KIVOIDH

SDSHU LV DQ DQDO\VLV RI KRZ ¥QWUL® V B53S UHRIDHFEWE B R D ¢

WKH\ DUH HPEHGGLQJ &&( LQWR D\KIWLY EXUBDVFK® RQ7RBD I

TXHVWLRQQDLUH TXDQWLWDWLWH YGD WHDYQQQ QIL V0 B QW KL
$ WRWDO RI UHV SR QVHM BHWUKHIDWKHHH G

L B
-

<

JLIXUH &RXQWULHY ZKHUH UHVOROQGEHKEWWLEH UKRH BWMRKWHNYRUYH\ 'DUNHU FRO
PRUH UHVSRQVHYV

$XWKRUV LGHQWLILHG WKUHH DSSPBEHBK&&( + 8,0 FEQ PALHD
PDLQVWUHDPLQJ DQG FRQQHFWIQWKWUDQVWLYIFE®QRQD I\
LQWURGXFHG WR WKH LPSRUWD QB W LRR QF O QD IWKHD WKW ® BIHR|
SRVLWLRQ RI HGXFDWLRQ IRU FUWARWDAV HWKKID QH A RLQ/G XHIRW
H[SODLQV KRZ &&( LV VWLOO DQ XQGHQWHR B R BH K HIGL WHL
RI WHDFKLQJ &&( DQG SLQSRLQWQ®LHWWKH XSWRWKHB® R UGL | W
DXWKRUV H[SODLQ LQ GHWDLO WHEW BDGWUR R FIGHW KNWRI Hi R
&&( SLJJ\EDFNLQJ PDLQVWUHDPLIQREKDWIGHF RXYGIHFW PQJL QZ
DSSURDFKHVY WKDW FDPH XS LQ W/HKHH Wi & HPIDUAFHKUILLCRPY W K H
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7KURXJK WKH UHVHDUFK UHVSRQGW QD/&\5 UPRIMPKLIHR/Q W & DGAL |
LQVWLWXWLRQ XVHV WR LPSOHPHQW &&

e« $SFDGHPLF UHVHDUFK

e« 3XEOLF GLVVHPLQDWLRQ

e« 7THFKQLFDO SODQV WR PRQLWRU PQG RIMHEBXNAHHBDIRERY F
ZDVWH LPSOHPHQWLQJ SODQV WHURKNBXPKDQGEGHYV WR W

e« &KDQJLQJ JRYHUQDQFH VWUXFWXBKVQNR DY WHY WP WHHF
WKH FRUH EXVLQHVV

e BWUDWHJI\ RI WKH XQLYHUVLW\

e« ([WHUQDO EHQFKPDUNLQJ RQO)\ IRXG WKLS/RDSHODRDF IR |

7KH GLIITHUHQW DSSURDFKHV ZHX®DQRWHRLPD YKL WR SHDI
FRXQWULHY EXW LPSOHPHQWDWLRH PARKUHR RBR PIRY HIQQ D QF
(XURSHDQ $PHULFDQ DQG $XVWEGDOLDQ XQLYHUVLWLHYV

3LJJVEDFNUMQYHHQ E\ WKH XQLYHUVLWL HVWR/ RAPKEHH Gl DF\DLLHP\
FKDQJH LQWR HGXFDWLRQ 3ULRDQULKGXEB WLRWDHD O KM bl XIE
QRW FKDQJHG DQG FOLPDWH FKD QG H Q&R FODONJLHRDQG L W [HL B
PRGXOHV DQG FRXUVHV 3LJJ\EDFHNALEHGLOL QD &&(VL ZWR R |
FXUULFXOD EXW LV VWLOO D Q DWWGRY RPH BL AXIOHD W HD\SSRIR
UHSRUWHG WKDW WKH LOQWHJUDWWRQ ZDXV V) PW HZR Q H VISRJ
JLYHQ H[DPSOHV RI SLJJ\EDFNLQJ

ODLQVWUHDWIDOQQ DSSURDFK LQ ZKLEFK +(,V HREBEHG &&( LQW
FXUULEFXOXP 7KLV DSSURDFK L§LWLHPL\OLDA\ \U B SWIRID ZK EO H
LOQWHJUDWLQJ &&( LQWR DQ HQWHUMHBXWLRLFKX® 2P \\2 QN R
RI WKH XQLYHUVLW\ FDPSXV DVFDHDWLRQ @D B @ YGXK B WLk
6XVWDLQDEOH 'HYHORSPHQW SURJUDP

6SHFLDOLVLDQ DSSURDFK ZKHUH +(,V FUHFBRWHVWHS/HPRIGF P
GHJUHHV )RU HI[DPSOH PDVWHUW DRGWR URH G/ YW\NRWDH. RQRDHE
FOLPDWH FKDQJH 7KLV W\SH RIRDEH FRPPR QW Q@ /SFRUKHW B G
FRXQWULHYVY LQ 6RXWK $PHULFD

EROQOHFUM FRQVLGHUHG WKH PRVW LQQRHDQWLYH DSSURD]|
LPSOHPHQWLQJ &&( YLD QHZ FURVYRGLHMFLBOQADD\F
FOLPDWH FKDQJH DYDLODEOH IR OLD@OX\OW X B HQWNY \&QH
HGXFDWLRQ QHWZRUN IRU VXV WIDLGXDEN B LAR\X LRUH B EX
UHVSRQGHQWY UHSRUWHG WKDW UM P Q VD FAS HF LW
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6RPH UHVSRQGHQWY LGHQWLI\ VIDBISURO AK HW KW DINRLXQJ JS. O
RQO\ RQH XQLYHUVLW\

7R FRQFOXGH EHFDXVH RI WKH & QFKH DN ILRQUIH DWHDOHHQY I DR ¢
FOLPDWH FKDQJH +(,V KDYH WHRXUQ WRHIQD W, W LW VO HAQK B A
+(,V WR PRYH IURP SLJJ\EDFNLQJ WRYBHELVDPRNVQYW DIP
FRQQHFWLQJ

_k~63 k d 138 8~1téle(d

%\ LPSOHPHQWLQJ &&( KLJKHU H®XF BWER R ULDQWHWI MRS/OLHR
PRUH DFWLYH LQGLYLGXDOV )XBWK¥YH SPWHW LWKSD EGWE EE
IDFLOLWDWLQJ D SRVLWLYH FKDQJH LQ WKH ZRUOG

7HDFKLQJ &&( ZLWKLQ WKH (6' FRQ \VEWL WX WILR/QVEB @ B XDOVFHD
SUHIHU WR IRFXV RQ RWKHU WRSILAKDQ RXLP D'W H UFDKPDHZRA
DXWKRUV VWDWH WKDW HYHQ LIFVDRXDH FFRH G L&KL YIHQ @/IRV F R K
VWLOO KDSSHQ OHDQLQJ LQGLRO®HFOAR BMW FR PMQRI\D\HLGY]
QRW DFW XSRQ WKH NQRZOHGJH WHKHN\FRRQNH & HWHDE RHH
PDLQ OHDUQLQJ RXWFRPHV RI WHDFKLQJ
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7KHUH DUH PDQ\ FKDOOHQJHV FR® RH W/QXLVQIDW & Bl ELLEW WJ ULD
FXUULEXOXP GHVLJQ LQFOXGLRIJVO\DDFIN RO J X QHSRLMQWO D F N
FRRUGLQDWLRQ RI DFWLYLWLHXUDMKH VAR HIQ A RX \SKRHJ
IODZV RI LQFOXGLQJ (6' LQ WKRIFSRVVEKIODLWX WRHP BD¥X
ZKHWKHU WKH XQLYHUVLW)\ JUD GSRWMHW H KIDQV WIDHEL (6 F X Q
XVH WKH DFDGHPLF NQRZOHGJH WKH\ZKROUNS BEWHLQHG LC

$QRWKHU LVVXH WKDW RFFXUV LIQQWRKH WQRXKJIU DIWL W & HR R
LQ RSLQLRQ ZKLFK FDQ VWD O HWHKGWIDIWRIFRIY VORIQ(6D EP S E
ZHOO DV VWXGHQWY VWLOO SHGHRLOM (EDDVFER RHPSVE KDK
IRUFHG LQWR D VSHFLILF DUHDVRRU (WK UWY GDW W& FRXKIDIQUW K
FXUULFXOD QHHG WR EH FOHD UG\ QG N\HHGF W@RL F R O HF R P S

ORUHRYHU ZKDW WKLV SDUWLFXDO®@ @ XGAH/UWR X M VIHWDW IE KOHRV/F
QHHG IRU D ZLGH FRQVXOWDW L RHQWRSWK NWX FSKO D VH U W XRGH
HPSOR\HUV DQG HQWHUSULVHV VHDWGIHFPH FAVH C5SRAM DHVG/ IDRFQ@
JRYHUQDQFH DQG YDULRXV FRPPXQLWLHYV

2Q WKH WRSLF RI SHGDJRJ\ IR URVX VD L g D-ERLSOKL WM LN G B F\ |
SHGDJRJLFDO DSSURDFK VKR XO GQQRW VE HWRHMDLVR QD@L VHVE |
QDWLRQDO OHYHO EXW VKRXOGZBHBK Q\GK R @ XWKUH FRQDV H
GHYHORSHG (6' LV XVXDOO\ GHYHPRBSWHR 0 FHO U WRHXDOFXK LL
OHDUQLQJ LQ FRXUVHV DQG DW DQEBDFYRUQAXED SHRRZHND
SURFHVV RI LQVWLWXWLRQDCKH BWRRBVIW AD/QLDQGX QKR K C
IURP LOQVWLWXWLRQ WR LQVWLWXWMRQ REHF D B GH YHYGHXD\ O+
DQG KLVWRU\

5HIJDUGOHVYV RI WKH LOQVWLWXWIR] (& ZKDPKW\DKNH HSPOETHRG
EHQHILFLDO WR XVH D ¢ZKROH ZRVRK. WRBH R G E QD S(HU REIRAK
RQO\ UHGXFH LWVHOI WR |IRUP DAO LHQGAXHF DUNDIMRHDV VLHAWKA 10Q JIVQ
WKH XQLYHUVLW\ LPSURYHV W HDOURKDL\@ B \D © B QAHHIF WQ.LRGQIV Df
DFDGHPLF XQLWYV

6RPH DXWKRUV DOVR VWUHVYV WKH WP YR GWDHIFHQR Q 2 RDUWN L
IRFXV RI LPSOHPHQWLQJ 6" ZLWKHADGH( PQUHW BEKDO/LYVW W
PRUH UHVHDUFK QHHGV WR EH GRRWKHY W R DG | IRHVOKGH 2\Q
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WKDW WKH +(,V VKRXOG SULR URLWPLDM LW H DOLHOD.@QQ LIRU LU
HPEHG VXVWDLQDEOH HGXFDWLRQJLQIDIRGPBYW RNV LLWW LR
WR DVVLVW VXVWDLQDELOLW\ HGERDWHRLQY PKLMW @KHGV
LPSOHPHQWLQJ WUDQVIRUPDW L YN POH-DAUGRA IQWHL VWQYR &/ H\W B |
IRVWHU WKHLU RZQ FULWLFDO RSLQLRQ

'KHQ ORRNLQJ DW ,QVWLWXWLR/QYV FIWK MIKH E FOIH.DWQ OQJ IR
LQFRUSRUDWLQJ VXVWDLQDELOWWHN P® VDK HRVFX ¥ @\DW L RVX W
HQYLURQPHQWDO LPSDFWV DQG MH\K\H R Q' )SHHLEDI) RIKLH DM \D
GHFDGH ,+/V EHJDQ WR TXHVWLRQVWRKIHWHDFE LW I D0 CP
DQG VWDUWHG WR XVH FROODERQBWIHHY LFRIPEXDRUWL EDV
SURFHVVHYV

7R UHLWHUDWH WKH SRVLWLRQHDOPBK DAWLW O W H G XLFD W KR
VXVWDLQDEOH GHYHORSPHQW JRIS®MHPHH WV FE 'VXE AAHXKVUMI KE
IROORZLQJ WKUHH VWHS DSSURDFK LV QHHGHG

$FDGHPLF VWDII VKRXOG EH HQFRXW DIHG HYWR UDHF KO RIS
UHVRXUFHV IRU VXVWDLQDELO LOW\ WDHAEH M P § @R WDRE MCKLHAL \
GLVFLSOLQH

&RQWLQXH HQWHUSULVH ZRUN ZLWRKQHRS BRGH.BIW DURG G
WKH VNLOOV DQG NQRZOHGJH QHHXAMA HR UL B XVQ HPHW &
VXVWDLQDEOH HFRQRP\

&RQGXFW IXUWKHU UHVHDUFK RQNLWRON MPRS RUG®QFW HR |
HPSOR\HUV FRPPXQLW\ VWXGHQWKDS\G IBEDE HRLKHSD L
GLIIHUHQW GHILQLWLRQV DQG DSESOEFDBWKRE GRW\6' EFD
DQG SROLF\ PDNHUV

JURP WKH VLGH RI H{]WHUQDO FRD Q& ELRU B WRWLVFXQDHPEH C
JRYHUQPHQW DQG SROLF\PDNHUVHVRRX®BVLQBGHDNHS W ¥
+(,V ZKHUH VWXGHQWY KDYH D GHBDBAG LRUWKHLR EK KEE
SURPRWH WKH UHOHYDQFH RI 6' DHQM OXBWRBW R(,§'LQ W
LQFRUSRUDWLRQ OHDQZKLOH HPGERGIUNVDWKR SO0 B | HRVR
FRQQHFWLRQV ZLWK +(,V WR LGHR®G IV MIHHBH GZ R QR ZQ WG
DFDGHPLFV WR KHOS LQFRUSRULEWB LSW\RVYN Y ®ORQD@GV XK W
VWXGHQW XQLRQV WR SURYLGH UK QHRWINQWQKE[ $ I WLHUQFWK |

)XUWKHUPRUH DQ LPSRUWDQW WURGKS IHRG WDR/D S\D UW ERH L (@
+(,V LQ (XURSH DQG DFURVV WKH HERGXEDWLRQLRE\WH )&
WR EH VXFFHVVIXO XQLYHUVLWUIHYD ZKROHORRKYUBUMN GWN R
WR LQWHJUDWH &&( LQ HYHU\ GHWHQS®DOH DQ G ® Q GHW H LU
LQ FXUULFXOD &&( VHHNV IRU ER@ V ¥ G HFDWRLLR © R O OI\E\RH)
LQWHUDFWLYH WHDFKLQJ PRGHVUDNQ&RSSOMWHUGLVFLSOLQD
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%DOVLJIJHU - 7UDQVGLVVVYBRRODBLWX @ QWLKQH WKI
SURGXFWLRQ RI VXVWDLQDELOLW\ N\QRZOHGJH )XWXUFK
%DUEHU HW DO ,QWHJUDMWR @ X WIXQ/MWDL @ B E U O E WO
XQLYHUVLW)\ RI 1HZ +DPSVKLUH WDV® WWXIG\(GYPN - 6X
%RZHUPDQ - JHDGHUVKLS G HHDFMOLRKP B8 WUWKQ R X
HI[HFXWLYH PRQRJUDSK ,QW - YHDOQWK/ DG H UNXKD Or HPM

BHUY 8

%XLO )DEUHJE O ODUW QH] &DVRQRYDV )LOKRL]} 0XQ]
)OLSSHG FODVVURRP DV DR RIGFRWLRIN D@ /XY MWDIL O F

GHYHORSPHQW FXUULFXOD 6XVWDLQDELOLW)\

KWWSV  GRL RUJ V X

&DHWDQR HW DO /JHDUQLG®BFLDOVOWERPHEROLWH B R

1HZ 7UDFN ,V %RUQ $&0 3UHVV

&DQLJOLD * -RKQ % %HOIOHMDS$ / &RKPHU 6 : /DXE

0 7KH JORFDO FXUULFXDXWVQ [3WLRRAH0 IRROWWD E F

+LJKHU (GXFDWLRQ IRU 6XVWDLQDEORI'R®PHORSRPHQW -

3URGXFWLRQ KWWSV  GRL RUJ M MEFOHSUR

&RFFKLDUHOOD HW DO LUDXLOW | 3 R P)RK@GDX UHD\L D, P D J

&RQJHU - 7RHJHO * $ FRAXKLORVDL CUHDDAJKDUL @ B HDGE® F N

OHDGHUVKLS GHYHORSPHQW L QWRIRY®\Q®H KRQR\ HIR S-RXD

Rl &KDQJH ODQDJHPHQW 8

'LUN[ - © 7UDQVIRUPDWL Y GWKMHUKU QB WALKEHRRI\ D

HGXFDWLRQ $Q RYHUYLHZ 3$$&HDRXUL®IO RI LIHORQJ

'UD\WVRQ 5 %RQH ( $JRPEDU - 6WXMMHQW DWWLWXGH

WRZDUGV DQG VNLOOV IRU VXVWDB L QOHEW HGCXHFDMARRP H C

$FDGHP\

(USHQEHFN - ‘DV mMVLQG} .RRPSPWHQEHQ".R® SHWH
JHVWVFKULIW 3URI 'U -RKQ (USNW@BDHFN $XPa *BEXUQ
(GLWLRQ

JHUUHU %DODV HW DO ( [LSYOHRUMILWYL\ RVQ W RROH WL IQOHV &R«
VXVWDLQDEOH GHYHORSPHQW W KQ R % 3K BDF\R/ WEHDPAH \W WM
WKH 7HFKQLFDO 8QLYHUVLW\ RDQDWDRPRQLD 83& - &

é*OREDO $FWLRQ 3URJUDPPH RQ (GXFBWHG®R SIFRRHUQ 8\Xe\eW L
81(6&2 HQ XQHVFR RUJ JOREDQBEBEWERWYZEBRJIUDPER
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*UDQEHUJ 2 2KOVVRQ - (GV/!UDQG H.R O$QHENWLNYON Y'H
BWXGHQWOLWWHUDW X

+DWWLH - "KLFK VWUDWH JKL\Q E HD\QVG FDIKOD@AH) W E
KLJKHU HGXFDWLRQ" ,Q ' ODVKHN(P(SLULFDROPHHMVHGVFI
7HDFKLQJ DQG /HDUQLQJ SS 40 'LOH\ %ODFNZHO
+RSNLQVRQ 3 -DPHV 3 J\3UFOF WP EB G GIHGID R L

VEFLHQFH WHFKQRORJ\ HQJLQHHUWIUQFO®BE QWKHPDWL
-RXUQDO RI 6XVWDLQDELOLW\ LQ +L¥KHU (GXFDWLRQ
KWWSYV GRL RUJ

IDQJGRZQ DQG 9DUJDV ,QWHH GUWIYW D@ 5 R/KX @ W CZLLQ\VDK
WHDEFKLQJ IDVKLRQ HGXFDWLRQ (G : /HDNH JIUDKARL YHHW |
$SSURDFKHVY WR 6XVWDLQDEOH 'HYH®ROPISGW DW 8QLY
6SULQJHU ,QWHUQDWLRQDO 3XEOLVKLQJ

/HDO )LOKR : 6LPD 0 6KDUHBDQGOHWI IF®LPDWH FKD|
HGXFDWLRQ DW XQLYHUVLWLHVHOPRHRYHEWRISHZ (QYLUR
KWWSV GRL RUJ i

OHJLURZ - 7UDQVIRUPDWL WHR GNDFQLEH WK HRU
&RQW (GXF
OHJLURZ - /JHDUQLQJ DV WWIFQWV BSHRNVESHRQYLEHY

WKHRU\ LQ SURJUHVV -RVVH\ %DVV
OROWKDQ +LOO 3 %ODM :DUGOW\ TGEBK 0 ) &O/MHRDWF
&KDQJH (GXFDWLRQ DW XQLYHUVLWH HVH V5 HROWH HY BN D C
GLVFLSOLQH +DQGERRN RI &OLPQ®WI$GKXDQDW ORQYLIDW
KWWSV  GRL RUJ B
OROWKDQ +LOO 3 :RUVIROG LDKRDJ\ *OLIVXHED D)
&OLPDWH &KDQJH (GXFDWLRQ IRWXDRQYIHDWPHIZRWW & RR
LQWHUQDWLRQDO VWXG\ -RXUQDO RI 8&OHDQHU 3URGXI
KWWSV  GRL RUJ M MEOHSUR
0X0¢ &DWDO\VLQJ FKDQRH) ULQ K VXWHWUUDHG X E DW
GHYHORSPHQW $ UHYLHZ RI SURIGMW/ILRWDVHGE HRWORGIP
HGXFDWRUV ,QWHUQDWLRQDO L-QX{LQ R B UR ( GsXXF"DWADLLRYD E
a
3DSHQIXVV - OHUULWW ( 0D@R¥WLHLY DU UH (FH D'UG&
 QWHUDFWLQJ 3HGDJRJLHV RUNH VR B 5 O\QVE D LUQDDPEH..
(GXFDWLRQ -RXUQDO RI 6XVWDLQDELOLW)\ (GXFDWLRQ
5DZRUWK . $ 6DIH DQG -XVW\6RDRH : HRUL¥KXP DR QYK L
WKH 'RXJKQXW" 2[IDP
KWWZZZ R[IDP_ RUJ VLWHYV ZZZ R[IDP RPHOQOWDHG SLDHBD
VDIH DQG_MXVW VSDFH IRU KXPDQLW\ HQB SGI
5HIJR $ &XQKD 0 3 'RUNEODBIE RULIWDIQLX D@ L R
FRPPLWPHQW $Q HPSLULFDO VWX\GA\RQROUKKIQRH 2U JD (
ODQDJHPHQW 8
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5RFNVWU P - 6WHIIHQ : 1RRQH .)63HDFERQ § &HKOQ WIR®
70 6FKHIIHU 0 )RONH & B6FKHOOQKXEBUH+RSHMUDWLQJ
IRU KXPDQLW\ 1DWXUH 8
5\DQ $ (GXFDWLRQ IRU V XHQWD LDQQDE @& R OALH/YWH.GFR S |
FXUULFXOXP FKDQJH 7KH +LJKHU (GXFDWLRQ $FDGHP\
5\FKHQ '6 6DOJDQLN /+ HGV HV .IHRRU& R FBXHF\W H QW ILX O
DQG :HOO IXQFWLRQLQJ 6RFLHW\ +RJUHIH 3XEOLVKLQJ
6FK.Q ' $ 7KH 5HIOHFWLYH 33U AWYWRBRBY 7KRQ
$FWLRQ VW HG %DVLF %RRNV
BWUDFKDQ 6 /RJDQ / :LOGHWRMV '- Y%DRMFKHOGR,
5HIOHFWLRQV RQ GHYHOR XIOQNLDGRER G DOE RQYMWM LLY
WR HPEHGGLQJ HGXFDWLRQ IRU VIXWR IKQDEBY BG X FHD\R
FXUULFXOD (PHUDOG 2SHQ 5HVHDUFK
KWWSV  GRL RUJ HPHUDOGRSHQUHYV
BWHUOLQJ 65 7KRPDV |, (GXEDOWIMRQ TRH VRDW DRI
FDSDELOLWLHV LQ JXLGLQJ X @IDWHIUR/QWO FRXUQBXORI ,C
DQG 6XVWDLQDEOH '"HYHORSPHQW 8
BWROWHQEHUJ 8 %XUDQGW 6 QDFKREILOWXDH (10:W ZH EQ K
+ +HLQULFKV * OLFKHOVHQ (G.W V HQD/FKKKOD OW QJ NSHSL W V
6SHNWUXP
6W_EHU + *DHEHO 0 ORUULVURHL®G (XURSHDBAHKLJIKH
HGXFDWLRQ LQVWLWXWLRQV (XWRRHDQ 8QLYHUVLW\ $\
BWXGHQWY 2UJDQLVLQJ IRU 6XV® DLQDEAOWWH, GWEK GO
VXVWDLQDELOLW)\ DQG HGXF D \WWRAQS V6 2 68/ RQY WHDUQNWDKN Y R Q@

7LOEXU\ 5\DQ $ Q G OLW Y OLQEGH MGRXABWLRQ IR
6XVWDLQDELOLW\ LQ +LJKHU (GXFDWLRIURFHWULHYHG ¢
KWWS HIVDQGTXDOLW\ JORV DF XN

7RR DQG %DMUDFKDU\D 6 X YDVIDIQIDE RH FRPBSX L\
VXVWDLQDELOLW\ ,QW - 6XVWDLQ +LJK (GXF
7ULEHOKRUQ 7 'LUNVDPHU 78Q W HBWWIQHKS® PLW GHF

S3UD[LVEHKMWW®WH 777 OHUQHQVLFKWEDUPDFEKHQ FK
XQWHUULFKW PLW GHP WDIHO SULQ]LS

7ULPLQJKDP HW DO *OREDQHG WA KQ VH R XND ML RI@ .
H[SHULHQFHV IURP D FROODERU®DW3L Y3DBHR MGV W 7 HD F K
(GXFDWLRQ IRU 6XVWDLQDEOH 'HYHOROPIBSWLDWHRIQLY F
8QLYHUVLW\ &ROOHJH /RQGRQ OLW\REMER WKKN BRXQDE
SHWULHYHG $SULO IURP

KWWSV 777 XFO DFE XN VXVWDL QXNWDHGXEDWMMWR\Q H
EFXUULFXOXP
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https://www.ucl.ac.uk/sustainable/education/embed-sustainability-curriculum
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81 >8QLWHG 1DWLRQV@ *HQHUDO IRUWPHRMEOAXU :RUJW®DT
$JHQGD IRU 6XVWDLQDEOH 'HYHR@SPHQW 8QLWHG
KWWSV VXVWDLQDEOHGHYHORSP MRV KXIQQ RRIX UZRVMND G !
LEDWLRQ
DOV $ ( %BOHZLWW - LGBREUGLID YLHQ VKAMW B U H
6RPH LQWHU QDWLRQDO WUHQG VRQHY GH YSHH®ES PH @ W
BWHUOLQJ (GV 6XVWDLQDELOYLHMW BI@X FOUWDIFRVQL F 3HHD M($
KLJKHU HGXFDWLRQ SS ) (DUWKVFDQ 3XEOLVKLQ.
"HLQHUW )( 9HUJOHLFKHQGHQ HBIPKWROODVEHYYKQJ
XPVWULWWHQH 6HOEVWYHUVW!Q®WOLBKNHLW ,Q ) ( :t
JHLVWXQJVPHVVXQJHQ LQ 6FKXOH®DSS ) %HOW] 9
‘HLVV 0 %DUWK 0 YRQ :HKUGB@WHUQV RIZTRKUULF
FKDQJH SURFHVVHV WKDW HPEHG (BEXWDWQ R 8 L LW L MOX
6XVWDLQDELOLW\ 6FLHQFHKKWWSYV GRL RUJ v

:LHN HW DO ,QWHJUDWL @5 V8 \[EDE/MIGP O HDQ® ISR M
VXVWDLQDELOLW\ SURJUDPV D FRIVEXVWDNGO REL QLKW &F
$ULJRQD 6WDWH 8QLYHUVLW\ SRW - 6XVWDLQ +LJK (G



https://sustainabledevelopment.un.org/post2015/transformingourworld/publication
https://doi.org/10.1007/s11625-021-00984-1
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Background information of the person interviewed

Name

Contact details

Job description

Department/Faculty
and University

City and Country

Summary of the case study
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MOTIVATIONS AND PROGRESS TOWARDS EMBEDDING SUSTAINABILITY

1. Would you say your department/faculty/university considers environmental sustainability an important
subject to be incorporated in the curricula?

2. Why has your department / faculty / university decided to implement the embedding of environmental
sustainability within the curriculum / why is it important?

3. At what level is environmental sustainability embedded within the curriculum? Is it embedded in the
programme/course/teaching and learning methods or all the mentioned parts of the curricula?
Why is that the case?




¥ ®

APPROACHES TO EMBEDDING SUSTAINABILITY

4. How has your department / faculty / university approached embedding sustainability?
- What actions have been taken so far to include the topic in the curricula?
- Who has been involved in implementing environmental sustainability at your
department/faculty/university?
- In which department did your institution decide to embed sustainability first and why?

5. Why did you take this particular approach in the process of implementation? Was there anything innovati-
ve about it?

6. What examples of teaching methods / pedagogies does your department / faculty / university use to
implement Education for Sustainable Development (ESD)?
Why have you opted to use these methods?

7. What was involved in terms of logistics, time or resources, to enable implementing sustainability in the
curricula?

8. What pedagogical approach would you emphasise as most efficient to embed ESD in the curricula and
why?

9. Are there certain fields of study that are considered easier to embed ESD in the curricula than others?
Please elaborate in more detail on this.

10. What obstacles in general would you identify in implementing sustainability in the curricula?

11. What advice would you give to members of other HEIs who want to follow your example?

12. What is your department/faculty/university’s stand on implementing Climate Change Education (CCE) in
the curricula?
- What are the main reasons pro/against implementing it in the curricula?




IMPACTS

13. What competences in students does your department/faculty/university seek to develop through imple-
menting ESD in the curricula?

14. What difference has your implementation of ESD made for students?
- Please provide statistics if possible (eg. results from surveys).

15. What difference has your implementation of ESD made for staff?
- Please provide statistics if possible (eg. results from surveys).

16. What competences in students does your department/faculty/university seek to obtain after implemen-
ting ESD in the curricula?

Any additional information you would like to share with us, and/or comments?

Main conclusions (post-interview)
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B3OHDVH LQFOXGH DQ\ DGGLWLRQDY VRFRUIPODWLRQ DQG R

e SURJUDPPHYV

*RRG SUDFWLFHYV

*XLGHV UHVRXUFHV

9LGHRYV

SHOHYDQW DUWLFOHYV EORJV
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https://docs.google.com/document/d/1ugzfIDBMUlFP4c53UvtAiZQ10USCTY0X/edit

. cd@@Pda alxacea

'A¥ el[[ 3 < <2[6kd3é6 @"126t

7KLV ILQDO HOHPHQW RI WKH ITUDPWIEQ BINVI RE X WHXW W Q LRRO
WKDW DUH WKH GHVLUHG RXWFRPH IRIULEXWMINIDQDLEXIH( G X |
'"HYHORSPHQW (6' ZLWKLQ FXUULFXOD

JLUVWO\ LW LV XVHIXO WR FRQVEKG WD ZKXDEVL Q VWP\HBDRPPNS HEW
WKH UHFHQWO\ SXEOLVKHG (8 *U HWQ&RPISQ D WIK®IL WK\URFSHD
IUDPHZRUN

%LDQFKL HW DO RITHYUV D XVHIXO GHILQLWLR

8$ VXVWDLQDELOLW\ FRPSHWH®ER G\PBR\Z\W D V QDHD
YDOXHV DQG HPEUDFH FRPSOMHVRWWHPTVX HMWV ROJFGMI
UHVWRUHY DQG PDLQWDLQV HF RVMXW MWR FKH DIOVQK D
YLVLRQV IRU VXVWDLQDEOH AXWHKWRY GKYWGRSL
VXVWDLQDELOLW\ NQRZOHGJEBHMNQEBOV bR GVEWWHEN
DQG DFW ZLWK VXVWDLQDELB LALWIKQWPKLH) G O IV @ HO

'LWK WKLV LQ FLQG WFLVKDW ESSHIQQB RHSIOIOW IS CD W
FRPSUHKHQVLYH OLVWLQJ RI WKH X\ QR H ZRIUFSR P § HA/RHDQWFLHL
WR WKH SURJUHVVLRQ DQG DFKLH YAKRNQRD & ILV X& MADLLIQME
UHVRXUFH IRU HGXFDWRUV WR JDG @ D@J R YRH UWX.\H\Z DRLIQID EEL
FRPSHWHQFHY GUDZQ RXW WKUR XWKWIX QWRHDPVRQUW RJ N Y
UHDGHUV WR NH\ OLWHUDWXUH MRXBEHNRDP © B QRON KHGWH QW Y
FRPSHWHQFHVY 7KH SXUSRVH RI WRSIRFMSE LQUL RY LQRW W\R
FRPSHWHQFHY EXVWKMDWRUV WE@DIDA. A BGTXLFN XQGHUVWTE
FRPSHWHQFH DQG VLJQSRVWLQJ VKR FX \ZHW OR H Q B EFOUHH @ K i
ILQG RXW PRUMKH FRPSHWHQFH PDSRRDQ ERIl MRKIQ\G UH)SRH

$V D ILQDO HOHPHQW LQ WKLV BIFKUZFDLW FW KW KH D\SSPH. HDG SAL
DSSURDFKHY DQG PHWKRGV U HFR.JQLRLEGDVUARKIDMK E BB G H ¢
SURSRVHG DV EHLQJ PRUH UHOHYBO®WOWRRPHXBBRUWLQJ W
VXVWDLQDELOLW\ FRPSHWHQFHV
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7KH WDEOH RU PDS EHORZ RXVGOIQQWHM LIHGSO L DR W & H WOH.QWFHH
UHYLHZ 5HIOHFWLQJ WKH DSSURWDWKQUGRBPR\SHHGVEQ PB Q\ H
IUDPHZRUNV DQG WR DLG XVDEGOIQWL IWKE KR P B HEHHH@F B
LQWR WKUHH FDWHJRULHV 7KH FQ@ WHYIIRG R2HV OH tKOIDG GH
KDQGVeé PRGHO 2UU RI HFRARFLIFD®HOLWHUDF\ DQ
e :D\V RI WKLQNLQJ DQG SODQQLQJ KHDG

e« 9DOXHV DQG EHOLHIV KHDUW

e :D\V RI DFWLQJ DQG GRLQJ KDQGV

7KLV PRGHO ZDV LGHQWLILHG DPHB3R BN LWBR QRIUD DXQULH/IK QV KU
FRPSHWHQFHY LGHQWLILHG LQ WWR DWW HKURIDW X WH FU 8 B MHX
LQFRUSRUDWHY DOO WKUHH GRH® LLQVY%I RRPRYQIDJR QB PQ
ZKLFK LV ZLGHO\ XVHG LQ MGX FBIWLA B D 0Q\ QW VR XQIFR
DOVR WR DVVHVV OHDUQLQJ 7HHWBRUHHMF GRPPULEYE RO OWKE
KHDUW KDQGVé PRGHO DV WKH\ LQFOXGH
e« &RJQLWLYH GRPDLQ FRQFHUQHGWLRTX RV LNQLRRZO B Q GHD S
e $IIHFWLYH GRPDLQ FRQFHUQHGWXW®KVSD®6HVRV/RW I RRQ VL
e« 3VIFKRPRWRU GRPDLQ FRQFHUQHGLRQVRISKNVOPIO DS

,Q HDFK FDVH D VKRUW GHVFUL3WLRIR RL GG OFRRQ H & HW
VRXUFHVY LQFOXGHG LQ WKH OLWRVBWXUUHHH ARHPYSIHHWZ HAXKHH- 1O
FRQWULEXWLQJ WR WKH DFKLHYIORIS@WORN VXVWDLQDEOH

7KH OLWHUDWXUH UHYLHZ SURFHQY\W R SRYILINKMRKIGRW K/ IR AFH
FRPSHWHQFHY DQG LQ DGGLWLRIQUVIRWV NXOIOIWKRUQYJIZHQW
FRPSHWHQFHY ZKLFK VKRXOG EHVWHAHRP BN VWVHIQ RV VKIDH\H E
KLIKOLJKWHG XVLQJ WKH V\PERKDGHQVWKWHHPHDGFRXORZIHG
QDYLIJDWH WR WKH VHFWLRQ RI WWKVHDH&RRIWNBWHYRIFE R MF
FRPSHWHQFHV WR ILQG D PRUH GHWBK OB G REGHVEFIUW & WDLARG
UHVRXUFHYV EH\RQG WKRVH RULJLYBOOWXQYHOWEBHIEHZ Q WK
UHVRXUFHV KDYH EHHQ FDSWXUHW DQV DAFKEHH\V R LIHQH HRS YXHF D X
WKH FRPSHWHQFH IRU H[DPSOH YHGRIRHI MKRHD R/S/SRD V& Q\L
UDSLGO\ LQFUHDVH XQGHUVWDQGLQJ RI HDFK
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'ATA'A »TEd < k 3( 3 E[+133 3 b 618N

$PRQJVW WKH UDQJH Rl FRPSHWHERWY GU RRRWKE B W YFHR®D
RI LQGLYLGXDOV DQG FRPPXQLW LY N ODENDHHG WARR WIDXF/NAOCH. Q O
WKRVH WKDW LQYROYH GHYHORBQ® I GIDDYE FX®DYQZD\W R

7KH FRPSHWHQFHY WKDW ZHUH SURSRIVGG WKRH O LIW H T B KX
UHYLHZ LGHQWLILHG XVLQJ LQ WKH ¢PDSé LQFOXGH

e 6\WWHPV WKLQNLQJ

e« &ULWLFDO WKLQNLQJ

e« BWUDWHJILF WKLQNLQJ SODQQLQJ

e 9DOXHV QRUPDWLYH WKLQNLQJ

e YXWXUHV DQWLFLSDWRU\ WKLQNLQJ

, QWHJUDWHG SUREOHP VROYLQWKVVDONVNRWL QCF\O X & HGVIM @ |
FRPPRQO\ LGHQWLILHG E\ WKH VR XWKAH/YV SWHYIHVAH A W KV RF
FRQVLGHUHG D ¢PHWD FRPSHWHRXRFHEU ,RI WKHREFEERBPBWYEYV
SURSRVHG FRPSHWHQFHY ZKLFK IHDWXUH LQ WKLV VHFWL

W LV ZRUWK QRWLQJ WKDW ¢ZDOW R D WH LDPNRLGUN IV QUE K SO F
FRPPRQO\ SURSRVHG FRPSHWHQFHY @ KWKQUEB R RADLVQH JRUW R’
WKH PDSSLQJ SURFHVV KHDG KHDUW KDQGV

&RPSHWHQFH 6\WWHPV WKLQNLQJ

'"HILQLWIBRWWHPYV WKLQNLQJ FDQ EH GHWKWR EHG VDR/HW KH T
DSSOLFDWLRQ RI FRPSOH[ DQDO\GHG D O VDR X \QRSHFRKHWD QG C
VIVWHPY DQG VXVWDLQDELOLW\CFKKIVEDBAYH\D PFI® WWR PXC
ILHOGY HFRQRPLF VRFLDO DQG HQYLURQPHQWDO

7TKURXJK WKLV DFWLRQV DQG L QRAHHIW W WWRQ @ DEEH\OLLIMD\H
EH DQDO\WHG IRU WKH HIWHQW WRRZKLBRGWWRBGPKINYJIRIUV
VXVWDLQDELOLW\ FKDOOHQJHYV



e cd@Pda alxaea

SHIHUHQFHYV DQG7KHVIROUFRALQJ WDEOH RXWOLQBYV UHOH
UHVRXUFHYV RQ VA\VWHPV WKLQNH@JLQWOKXGHmGX GO WHHIBUVW
UHYLHZ WKDW LGHQWLILHG WKH UDHYA OWHWWE RO RRKPLSH WHI$)
DV DFFHVVLEOH DQG SUDFWLFDWHGAGNVNRXUFHY RQ WKLV FR

Sources (literature review)

%WLDQFKL HW DO /IRIDQR&HW DO $SUL]R@ED 6WDWH
8QLYHUVLW\ :LHN HW DO CPOHUNKQFBWHDU Y HW D
5HGPDQ :LHN THMHGRUHMNNW DQ@Q 5L

e +RIIPDQQ HW DO 7HQ VWHESYOMNRDOU GY VEWXW B WY RAC

6XVWDLQDEOH '"HYHORSPHQW PDQRDWY IRQGWIHDEFEKOH WD WHRC
2SHQ 8QLYHUVLW\ 6\VWHPV WKLQNLQJ DQG SUDFWLFH
2SHQ 8QLYHUVLW\ ODVWHULQJ VWIWHPY WKLQNLQJ LQ S
2SHQ 8QLYHUVLW)\ 2SHQ /HDUQ :KIDW LV VA\VWHPV WKLQN
/HDUQLQJ IRU 6 XVWDLQDELOLW\ 6\VWHPV WKLQNLQJ
6XVWDLQDELOLW)\ 6FLHQFH (GXFHOIVWDINR@J'KDW LV VI\VWHP
6XVWDLQDELOLW)\ 6FLHQFH (GXERWLHR&XPBOWRHFRFY WKLQN

&RPSHWHQFH &ULWLFDO WKLQNLQJ

'"HILQLWIBRIQWLFDO WKLQNLQJ FDQ EHWR VKDIOEHE) DNV QVRKUH
SUDFWLFHY DQG RSLQLRQV ZKHQ PREVUGRELQUVILE D WIKOF
DUH GLIITHUHQW SRLQWV RI YLNZLDG GDOFHYV VW W X [DVELRQ W T k
RQH&V RZQ YDOXHV SHUFHSWLRQWVVB QW KDIF MPLROIQPW DRI GWIKH

5HIHUHQFHV DQG 7WKHVIROUFRMALQJ WDEOH RXWOLQBY UHOH
UHVRXUFHVY RQ VI\VWHPV WKLQNH®JLQWOXGHEX GO WHKHIBUY
UHYLHZ WKDW LGHQWLILHG WK H UDHO/®! @QWWWE RQ FARKPLSH WHIR
DV DFFHVVLEOH DQG SUDFWLFD@ WOGNRXUFHY RQ WKLV FR

Sources (literature review)

%LDQFKL HW DO / R ] DHOFRN PHDVD @ O &HEULDQ HV
81(6&2

Additional sources

e« 8QLYHUVLW\ Rl +X00 & +X0O0 8QIQWHRWLWIF/DE WDKLQ NHLIQ ]
WKLQNLQJ @

e /HHGV 8QLYHUVLW\ /LEUDU) $ FULWLFDO WKLQNLQJ PRG

e 2SHQ 8QLYHUVLW\ _6KDUSHQLQJ \RXU FULWLFDO WKLQNIL
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&RPSHWHQFH 6WUDWHJILF WKLQNLQJ SODQQLQJ
'"HILQLWIZK® VWUDWHJILF WKLQNLQJ FRROHW H Q/MRH GLHYYHRADRYS
LPSOHPHQW LQQRYDWLYH VR O XWELRD & HWKIDDVR SRIRRGWM (D ¥ W Y/
ORFDO DQG JOREDO VFDOH 7KWLRQRIXCHWWKA GFHR® VLG
FRQVHTXHQFHV Rl WKHVH VROXWLRQV

5HIHUHQFHV DQG 7KHIVIFROUFRIZLQJ WDEOH RXWOLQBYV UHOH
UHVRXUFHV RQ VWUDWHILF WKQBENY QR FWX GO0 XE MWK H HO
UHYLHZ WKDW LGHQWLILHG WKH UHV® @WWW RO FARKPLSVH WHIS)
DV DFFHVVLEOH DQG SUDFWLFD@ HWONRXUFHY RQ WKLV FR

Sources (literature review)

$ULJRQD 6WDWH 8QLYHUVLW\ 5 LR MARD GHW D O
*LDQJUDQGH HW DO CLLHHNN - HHWV [DGD 5HGPDQ
"LHN 'HPVVLH HW DO 81(6&2

Additional sources

e 6 XVWDILQDELOLW\ 6FLHQFH (GXBDWURHKGXMDUWDRWUH/JILF WKL

e 6 XVWDLQDELOLW)\ 6FLHQFH (GXFIWWLRRLQKDW LV VWUDW

° % (((QYLURQPHQWDO &RPPXQLFDWWRMHPYVVWKWERVYQIWRU

e %DXPIJDUWQHU 5 DQG .RXUKRQHWKEQNLQJ BRMU B WHWDHRE
GHYHORSPHQW 6XVWDLQDEOH '"HYHORSPHQW S

e 6\VWHPYV . QQRYDWLRQ 6\VWHPV WKLQNLQJ

&RPSHWHQFH 9DOXHV QRUPDWLYH WKLQNLQJ

'"HILQLWAMRMXHY QRUPDWLYH FRPSHWH QiFUH QW MK HD EDLSOSLON
QHJRWLDWH YDOXHV LQ VRFLHWH WHARJ Q@ UFIHG) KRG WK H '
VXEVHTXHQW RXWFRPHV RI WKLRSPHQW ¥RW W/IHQWE O B GBX+H
SULQFLSOHVY JRDOV DQG WDUJHWRQDOHF@HRRWQWH BV W\
FRQWUDGLFWLRQV DQG XQFHUWDLQ NQRZOHGJH LQWR DF

7KLV FRPSHWHQFH LV EDVHG RQ HBTRUUMHRGQR B &W® HREl J M XLV
LQWHJULW\ HTXLW\ DQG HWKLRAVV KL W R QIRRZHGKBIW. V. \Q
DQG ZKDW FDQ EH GLVFDUGHG ZXWWDALQDEYHWAEIRDH QR SPR
SDWKZD\

SHIHUHQFHV DQG7KHVIROGRALQJ WDEOH RXWOLQBY UHOH
UHVRXUFHYVY RQ YDOXHV QRUPDW IUYHH HUKILQFNHLVQ U Q F\V® X&HF
OLWHUDWXUH UHYLHZ WKDW ERBP® MVYHIHEAHA WISHHXA8 Q
UHSRUW DV ZHOO DV DFFHVVLBUHRQ QEGKSE VY OFRWPISH
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Sources (literature review)

$ULIRQD 6WDWH 8QLYHUVLW\ :LHINHNHW W @ O
%UXQGLHUV HW DO 81(6@GH HW DQDQJUD 5HGPD
"LHN

Additional sources

e 6 XVWDILQDELOLW\ 6FLHQFH (GXHIWIRQ" :KDW LV YDOXH)
e 6 XVWDLQDELOLW\ 6FLHQFH (GXFDWKIRXNLORZ WR XVH YDC(
e 6XVWDLQDELOLW\ 6FLHQFH (GXRIMWHEBRFDBDWRYHMY WKLQNL
* %ORN HW DO 'HDOLQJ ZLWIKRWEKH WEFNMHBEROR HO HP!

LQGLYLGXDO 9LUWXRXY &RPSHWHREBO %WYXI GH VR X BQMRO

&RPSHWHQFH )XWXUHV DQWLFLSDWRU\ WKLQNLQJ

'HILQLWD)RWXUHY DQWLFLSDWRU\ WKR@IOLQH LNY\W RN CDVEH O
HQYLVLRQ DOWHUQDWLYH VXVWIBLS®)EQH WKW XIUHH ¥ DX /D B
SULQFLSOH DQG LGHQWLI\LQJ KR MWRV IVRG D \N NVOH DHWY WH.
DOWHUQDWLYH VFHQDULRYV 7KKM UGBGIXENVVERDYLRI FZKR
DFWLRQV RQ GLIIHUHQW FRPPXQUWWHWR®WG RQ IXWXUH J|

7KLV FRPSHWHQFH LQYROYHV FRPBRQVWW KX¥MW LF U HDWIOYCHV I
FRPIRUWDELOLW\ ZLWK XQFHUWDLQW\

5HIHUHQFHV DQG 7WKHVIROUFRIZLQJ WDEOH RXWOLQBY UHOH
UHVRXUFHV RQ IXWXUHV DQW L KIGSFDWRHNHW K QF N VQLIQ F W XLX
OLWHUDWXUH UHYLHZ WKDW EB P ®NW HQFG W IS H X 8 Q WH. & W
UHSRUW DV ZHOO DV DFFHVVLB®H Q Q/GK SV CFRRPISFHDAOH Q A M R

Sources (literature review)

%LDQFKL HW DO /IRIDQB&HW DO 8QLYHBVLW\ RI /HLFH
&DUHHU '"HYHORSPHQW 6HUYLFHQQYHUVIWWL]RQD 6MWBWHHW DO
:LHN HW DO %UXQGLHUYNRWQO *LHDPQJIJUDQGH HW
SHGPDQ :LHN '"HPVVLH HW DO

Additional sources

e 6XVWDLQDELOLW)\ 6FLHQFH (GXKDWNRQJIJ“KDW LV IXWXUHV W

e 6XVWDLQDELOLW)\ 6FLHQFH (GXHBWIHAXF)XWRKWWHY WKLQNLQJ

e *RYHUQPHQW 21ILFH IRU 6FLHQFH WR IXWXEHBHIVHWEXDGILQJ DQC

e *HGHQ O HW DO &RQVWUXRWIDRX $SMAVE BIDSOO W B WAL RIQL Q N L
$VVHVVPHQW JURQWLHUV LQ 3VI\FKRORIJ\

e _.HHOHU [ SQWLFEFLSDWRU\ _&RRPPSSHWWHHYXFAH DIVQ D6 XNWDLQDE
(GXEFDWLRQ

e &RPSHWHQFLHY IRU D VXVWDLQDRGHK HWVRWL R $HR QRKBIMF FERHPYSHC
PDWWHU" $QWLFLSDWRU\ FRPSHWHQFH
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&RPSHWHQFH ,QWHUGLVFLSOLQDU\ WKLQNLQJ

'"HILQLWLWHUGLVFLSOLQDU\ WKLQNLQMRLQMRRYBIVWVW KHK F
YDOXH RI DSSURDFKLQJ DQ LVV>)>RH YWRA RXKWHGINFVLSOEQH Y
VWDNHKROGHUV XWLOLVLQJ Y DIOROVHW DLY/E INS@OR MG JIH R

5SHIHUHQFHV DQG 7KHIVIFROUFRIZLQJ WDEOH RXWOLQBYV UHOH
UHVRXUFHVY RQ LQWHUGLVFLSOV QBUN WKQLRHNW. QO FONK G 8 60l
OLWHUDWXUH UHYLHZ WKDW ER P NW HQFG W ISH H X 8 Q WH.& W
UHSRUW DV ZHOO DV DFFHVVLBUH Q Q\GKS VY CFRRPISHDAOH Q A M R

Sources (literature review)

/IRIDQR HW DO &HEULQRY HHUW IDWD\ Rl /HLFHVWHU &1
'HYHORSPHQW 6HUYLFH Q G LHANPO® QHW DO *LD
'HPVVLH HW DO

Additional sources

e 8QLYHUVLW\ RI (GLOQEXUJK K\ GRIZHDOHBGE SLRDHEKWENVVWRSYV X\
QIRUP(G +RZ LOWHUGLVFLSOL CRXUDMWKUQNLRUIHFDQ KHOS \

KWWSV Z77Z XX QO HQ HGXFDWLRMHEABGEXW D WIL RO NEHRYZHOHRES]
IRXU VWDJH PRGHO IRU LOWHUGLVFLSOLQDU\ OHDUQLQJ

e '"UH\VMIXVV 6 . 6RPHWKLQJ HYGHYWULIDLOBRX W KIOQQWH QJ
LOWHIJUDWLYH VWXGLHV S

e« 6SHOW _( - + LHPDQV + - $FKIZREIDHG HMDDQLJHDQ ,QWHU (
+LJKHU (GXFDWLRQ $ 6\VWHPDWLBHBHYLHZ a(GXF 3V\FKRO

&RPSHWHQFH ,QWHJUDWHG SUREOHP IUDPLQJ VROYLQJ
'HVFULSWEZRQV FRPSHWHQFH LQYROYHYV FEMHLD)X MHERY RWPR O
HFRORJLFDO GLPHQVLRQV RI D SWREEHP DG YLYE G RV DY HH
PRYH IRUZDUGYV ZLWK WKH SURE QHRV LIRYF B X ®HYN W IGH HP S
VFHQDULRY DQG GHYHORSLQJ ZRUM WRVWDDQDEWHRSD WR:

7KLV FRPSHWHQFH LV VRPHWLPHRRBHWIHQEHG BYFRERBAW
RWKHU NH\ FRPSHWHQFLHV WKDVDRBYPWE W WXWVW DL\Q B EVOMH-
WKLQNLQJ VWUDWHJILF WKLQNXWIXUWMD OXKIQWKQONLQJ DQ

SHIHUHQFHY DQG7KHVIROWRZVLQJ WDEOH RXWOLQBYV UHOH
UHVRXUFHVY RQ LQWHJUDWHG SURBFIOXGCHNYPULRUHVRQ¥H
LQ WKH OLWHUDWXUH UHYLHZ VWK RW FRBMSHNLH IQHF G W &
WKLV UHSRUW DV ZHOO DV D PFRVWAHEW R @ QUK ISW B R
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Sources (literature review)

%LDQFKL HW DO $UL]RQD 6W.DWN &Q\L YOHOU VL W\
HW DO

Additional sources

e +DQH\ $ %_ 3RSH_- S$UGHQ. W=3HUVROPDOLQIYHORSLC
6XVWDLQDELOLW)\ /HDGHUV LQ %RXVLQRYPHPWDQL]DWLR

'A'ASA °T+pod 138 é6+ 6 d B 61~kN

7TKH FRPSHWHQFHYVY SURSRVHG DV HERRSWPHLEW VRIL QI FRY WE X
FRPPXQLWLHY DEOH WR WDFNOR DLENVXIHWV\ WDHOOVMIRWIHGE @/ORG WX
LQGLYLGXDOeV YDOXHV DQG EHOLHIV KHDUW

$V ZLWK VHEFWLRQ WKH FRPB S RAHG PR WWK DWH Z K H B VB
GXULQJ WKH OLWHUDWXUH UHYERQ@QRWR RWKR 1B AXNVURIQW K
UHVRXUFHV WKDW ZLOO VXSSRUMW WHERBHWR WD QURL OXIU W K H
IUHTXHQWO\ SURSRVHG FRPSHWHOQIFHHE XQLW KLV LDQU WK H LEP
LQFOXGH

e« 6HOl UHIOHFWLRQ DZDUHQHVYV

e« &RPPLWPHQW WR VRFLDO MXVWLFH DQG LQFOXVLRQ

e $IILQLW\ IRU DQG FRQQHFWLRQ WR DOO OLIH

&RPSHWHQFH 6HOI UHIOHFWLRQ DZDUHQHVV
'HVFULSWEIRK® DELOLW\ WR UHIOHFW BRVRYHE&WD REDWD O X F
WKDW RI RWKHUV UHFRJQLVLQJHKPZ MKH KDLGH D Q ® KIRFAWV
PD\ FKDQJH RYHU WLPH $GGLWQR QEO®G\ WIRVHLY®YORXMWHV KER
DOLJQ ZLWK VXVWDLQDELOLW\

5HIHUHQFHV DQG 7WKHVIROUFRIZLQJ WDEOH RXWOLQBY UHOH
UHVRXUFHV RQ VHOI UHIOHFWLRQHYQGHDE DK ® PHW \L. Q A0 X G
OLWHUDWXUH UHYLHZ WKDW EB P ®NW HQFG W IS H X 8 Q WH. & W
UHSRUW DV ZHOO DV DFFHVVLB®H Q Q/GK SV CFRRPISFHDAOH Q A M R
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Sources (literature review)

%LDQFKL HW DO % UXQIGDLGILUVUWD HGWH DBW DO

Additional sources

e /HDUQLQJ IRU 6XVWDLQDELOLW\H SHUDHWWHH H DQG UHIOH]

e -DDNNROD 1 .DUYLQHQ O +DLMWROPDRODII7 DOGOPMPDQ (
, _%HFRPLQJ 6HOI $ZDUHe&e+RZ 'RQ&HDU QY WRHUPHWWL D H
/[HDUQLQJ )LW LQ WKH 6XVWDL QDXBEJIMVH"W) RREWHMWHW EQ'(E K

e WURZQKILOO _6 6HOI UHIBHAKWIDRXG WKH KRBW WK

e 8QLYHUVLW\ RI 2VOR 6HOI DZDUHQHVV FRPSHWHOQF\

e JUDQN_3 _ _ _ $ SURSRVDO RI SHW VR U ® VANRDIISGHMEHOHF L
FRQVXPSWLRQ . QWHUQDWILRQDOD L® XUQBDUR(IGOEDMWILIRID E |
S

e ,OQHU 'HYHORSPHQW *RDOV %DFNJURNXIDP HZIRW KR G EQ% HV
a UHODWLRQVKLS WR VHOIe

e AXDOLW\ $VVXUDQFH $JHQF\ IRU +LJRUDQN\GIX¥IDRM\)L RQALO OV

VWUDWHJILHY &ULWLFDO VHOI UHIOHFWLRQ

7LPHV +LJKHU (GXFDWLRQ_+RZ WKHQHRXUDNHRWWXGHQW

&RPSHWHQFH &RPPLWPHQW WRVVRBOLDO MXVWLFH DQG L«
'"HVFULSWLRQV FRPSHWHQFH FDQ EH VXWPBPQWVW® DQ GVK !
SURPRWLRQ RI HTXLW\ DQG MXVWWRH B PIRH@H B D MLIRQW D Q
FRQVLGHUV HTXLW\ DQG MXVWLFWHKRUHRXPDRQPBQW XOUNHGI
WDNLQJ UHVSRQVLELOLW\ IRU RQH V RZQ DFWLRQV

5HIHUHQFHV DQG 7WKHVIROUFRIZLQJ WDEOH RXWOLQBY UHOH
UHVRXUFHVY RQ FRPPLWPHQW WRVVROLD® MANWAGHVDQKIH
LQFOXGHG LQ WKH OLWHUDWXUKH UHOIQ HOZL WMK DRW  FE IS P SQHVAL Hi L
SUHVHQWHG LQ WKLV UHSRUW $SWVDFMOF DY DHVRXVEHBD HR
FRPSHWHQFH
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Sources (literature review)

%LDQFKL HW DO % UXQIGDLGILUVUWD HGWH DBW DO

Additional sources

e« ODKGDYL 3. BRELDO MXVWQBEHKWXURX HIG ® RIEWE R\R

e« &DPEULGJH 8QLYHUVLW\ 3UHVV &IFREWL GRF IDIM EHRPSRIGAH
&DPEULGJH 8QLYHUVLW\ 3UHVV._ &DFRHVLGISHO/MDLE L&RIP B R ALH

UHVSRQVLELOLW)\

e $J\HPDQ - %XOODUG 5 DQG (YDOWKM 1H[XV([SWRQULQJ
7ZRIJHWKHU 6XVWDLQDELOLW)\ (QYIDURMP S DD D KR GWLRGIL IV

e 8QLYHUVILW\ RI &RORUDGR %RXOBIHML WTXLW\ DQG VXVWDL
e 2XWUDJH DQG 2SWLPILVP (SLVRGIDILQODEKBOLIDWHRK W RX\LXWMW
« /HDFK_0_5H\HUV % %DL : %URMGI6]LER/ S(L BRRAND & 6FRE

BWDIIRUG_6PLWK 0 DQG 6XEUDPD®IODNVEVWDLQRBEXDWW\ L

SOQOWKURSRFHQH $ VRFLDOAHFRORBSLRDOWK\WMWIHPE WHHWW 3 H
IXWXUHY *OREDO 6XVWDLQDELOLW\

&RPSHWHQFH $IILQLW\ IRU DBG FRQQHFWLRQ WR DOO O
'"HVFULSWLRH DELOLW\ WR UHFRJQL\RH QX WUHKX FDDQXGV VDKLR
UHVSHFW DQG FRQFHUQ IRU ELROR IWRDIDQ G QIS0 BXIARW R VY DFOI
HDUWK 7KLV FRPSHWHQFH FDQWROVRIDGFWXRBE WEH PLOL
H[SORLWLQJ QDWXUH ,W FDQ DRBQRRLXXPDO®HDMG FXDUNHXFU

GLYHUVLW\ DOVR HQFRPSDVVHG RRLWRH FWPSRIWRBEBORM
DQG LQFOXVLRQe

5HIHUHQFHV DQG 7WKHVIROUFRIZLQJ WDEOH RXWOLQBY UHOH
UHVRXUFHV RQ DIILQLW)\ IRU DH) G WWRQGEBOX\GHRQUWRI DB QF®
LQ WKH OLWHUDWXUH UHYLHZ VWK RW FRBRHSHMLH IQHFG WV & b HIX |
WKLV UHSRUW DV ZHOO DV DRFRWWLEYH DOG SUDZWLFDO
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Sources (literature review)

&HEULDQ HW DO '"HP \W\DIDH/ VHHW D@®LUVFK
5LHFNPDQQ 4AXHQGOHU /DPE

Additional sources

e 8QLYHUVLW\ RI '"HUE\ 2QOLQH /HDRRXQQHFWHGWQ HVVW)DW X

e« /IDNHQDX * JRVWHULQJ FR @6 HFW KIGXXHWY HVGER FICDAM
(QOYLURQPHQWDO (GXFDWLRQ 5HVHDUFK S
« %DUUDEOH $ $ QHZ IRFX\XURUFR®XQMHFWLR®" 0D W

DOO HGXFDWLRQ 7KHRUHWLFD®HWHMVMHDNVUIFKHN QG SUDFW
e 30DQHWDU\ +HDOWK (GXFDWLRQ )UDPHZRUN
e JLVK 5 DQG OF.HOYH\ + O URIRQMVOBRIWXUBIQ VKR U P

'ATA"A »TEd < Ték 3 138 8< 3 P 138dN

$OVR DPRQJVW WKH UDQJH RI FR PREQMVHLERHWL © U RABARR WHKGH D
GHYHORSPHQW RI LQGLYLGXDOV \WRBENPRPPXQXMMWL H\HOEWH
VXVWDLQDELOLW\ DUH WKRVH WHKWDW XQL R ZDHVGRIY PIPW SQ (
KDQGYV

$V ZLWK VHFWLRQ WKH FRPB S RAHHG PR WK DUWH Z K H B V&
GXULQJ WKH OLWHUDWXUH UHYERG@AQRWR RMKR 1B AXNURIQWK
UHVRXUFHV WKDW ZLOO VXSSRUWW WHERBHWR WD QURL QXU WK F
IUHTXHQWO\ SURSRVHG FRPSHWHOQIFHHE XQLW KLV LDQU WK H L GF
LQFOXGH

« &ROODERUDWLRQ DQG FROOHFWLYH DFWLRQ

e« &RPPXQLFDWLRQ

e (PSDWK\

&RPSHWHQFH &ROODERUDWLRQ DQG FROOHFWLYH DFWL
'"HVFULSWLERROODERUDWLRQ DQG FROPUWIFEHE D \D FWKIHR D ERL
XQGHUVWDQG DQG UHVSHFW WKHDEWURSONFRULRWYHOQWHGY
SHHUV DQG WKRVH LQVLGH DQ® RRK® V/IHDH @ L QWK HLRIP LROW K
IDFLOLWDWLQJ FROODERUDWLRQ F@&HND GDWIWZEWXKDIWRX\S
VROYLQJ DQG DFWLQJ FROOHFVSHFW VRR | IKIKQHY DQH J
DGGUHVVLQJ VXVWDLQDELOLWHMNGVAMHY RWKHU R RPIS$
GHVFULEHG DV LQWHUSHUVRQDO FR® 5¥AMUMLAH
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SHIHUHQFHV DQG 7KHVIFROJFRALQJ WDEOH RXWOLQBYV UHOH
UHVRXUFHVY RQ FROODERUDWLR ® SHHQ\GH ©R 8 O H¥ VI R F 1D YO& MAL
UHIHUHQFHY LQFOXGHG LQ WK H I©DQ W HIWLBI\G XW K HUIKYOLH D MVK
FRPSHWHQFHY SUHVHQWHG LQ WKVVLEHOSRDWOG W EZ AW DFD
UHVRXUFHV RQ WKLV FRPSHWHQFH RQ WKLV FRPSHWHQF

Sources (literature review)

%LDQFKL HW DO /IR]IDIQBR&HW DO $SUL]JR@BD 6WDWH 8Q
:LHN HW DO :LHN%UYXWQBQHUYV HW DO SLHF
*ODVVHU +LUVFK SHGPD®HPVVHN HW DO

Additional sources

e &DPEULGJH 8QLYHUVLW\ B3UHVYV &RPSHWREBLBYH) UDIMH z
&ROODERUDWLRQ a3  QWURGXFWRHGXXDGWH RRWD Q' ADRIOAH

e &DPEULGJH 8QLYHUVLW\ 3UHVYV_ &OFRHWVYVLGIHO/DLKY L&RIPSH
FROODERUDWLRQ

e 8QLYHUVLW\ RI 6WUDWKFO\GH 7RDPVRIUNONQG FROODEF

e _.QGLDQD 8QLYHUVLW\ 6WDIIl FRPSHWHQFLHYV

e $XVWUDOLDQ 5HVHDUFK $OOLDQFH IRU &ROOBERQ MDWIGY
FRPSHWHQFLHY FDSDELOLWLHYV

e +DOH_ /[ /IHDUQLQJ WR GR)LERIOO DIEBRPIBMW Y H 60 HD U
SUHVHQWDWLRQ DW %$/($3 3URIHYY L RSKBDIR U QDN BIRIBIN W V
6XVWDLQDEOH :RUOG

e .QQHU '"HYHORSPHQW *RDOV %DFENJURNXIDP HZRW KR G HQ
&ROODERUDWLQJ & VRFLDO VNLOOVe

&RPSHWHQFH &RPPXQLFDWLRQ

'HVFULSW&ROPXQLFDWLRQ FRPSHWHQFHHFDBLBPHWA\HWRULE
FRPPXQLFDWH HIIHFWLYHO\ XVLQMWRRONUH Y WUEHDWKRGS C
YHUEDO ,W LQYROYHV WKH D ELFOPLPAK\QW RDMVAR®W D 6 BRIWDILE
GLIITHUHQW DXGLHQFHV EXW DOWR)PRYHW ERHURDW LW ROHI WR
SDUW\ WR WKH RWKHU DQG L QF OXREH\Q W K H RDXWLFRRP\HK R § \G
SDUWLHY LQYROYHG 5HFHLYLQJLRIQHEZ® FOLAQWRY DD QIGW ID@®I RALE
FRPPXQLFDWLRQ FRXSOHG ZLWX WKB OELW®HW\HW R SFHUFLWLL
&RPPXQLFDWLRQ LV DOVR GHVFU@LDMWG DYHD \NRIQ DV FIRP\S HF
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5HIHUHQFHV DQG 7KHVIFROUFRZALQJ WDEOH RXWOLQBY UHOH
UHVRXUFHVY RQ FRPPXQLFDWLRQLQWOLQFHX G B VWKHHI HOU KVQHA
UHYLHZ WKDW LGHQWLILHG WKH UH/®! QWHVE RO FARKPLSVH WHI®
DV DFFHVVLEOH DQG SUDFWLFD@ HOGNRXUFHY RQ WKLV FR

Sources (literature review)

/IRIDQR HW DO SQLYHUVHMWUY RHYHORIKBWVWRW &SBIUYLI
SHGPDQ :LHN SLHFNPDQQ HW DO'HPVVLH

Additional sources

« .LHVVOLQJ & )DEU\ * KD W AR/P B R BVHXQFAH D\WGYKRZ FDQ
DFTXLUHG" *06 -RXUQDO IRU OHGLFDO (GXFDWLRQ

« &DPEULGJH 8QLYHUVLW\ 3UHVY RPSHWHADBLBYH &RIAFPEZQLFD)
LOWURGXFWRU\ JXLGH IRU WHDFEKHMWY DQG HGXFDWLRQ PDQD

« &DPEULGJH 8QLYHUVLW\ 3UHVV &DFREWLGISHO/MDLE LE&RIPER WA |

. (YDQV 7 JLIXUH OQOWHUSHUFDRQ RQ FQBSHRPHPARH LQ
&RPSHWHQFLHYV DQG 3HGDJRJLHVDWURXVWBHRDOBEDSLWU (GXF
6XVWDLQDELOLW\ 6BWXGLHY 3URJUBY DHXYGI8QEPHQW WQ HM OO0
6XVWDLQDELOLW)\

- 3DODFLRV - DQG &UX] ( SDWPRQN YNEGORXQLMXVW D\
FRXUVH FROWHQW 7LPHV +LJKHU (GXFDWLRQ &DPSXV

« OHWXVDOHP 5 %HOHQN\ '0_DQOGNILOHOWERRU 7RGD\ KDW :H
DERXW 7HDFKLQJ DQG $VVHVVLQJ] &RRORERDFDWLRQ 3HDUVRC

« +DUJLH 2 7KH KDQGERRN RUOFRWP PWR L(EDWILRQ VRRXWO

/IRQGRQ

&RPSHWHQFH (PSDWK\
'"HVFULSWLP®GDWK\ FDQ EH GHVFULEHBWRY\ \B QK XBLEOH WWAW
GLIIHUHQW RSLQLRQV H[SHULHBFHSWLMGE SKWGVISPE WL ¥ HQ
YDOXH RI WKLV GLYHUVLW\ RI RS$ILYGLORRS P B QDN VKR/QWD H QWD E
WR JUHDWHU FRPSDVVLRQ IRU WIKH @ H WKW DF &/ XREBH RV \A
$JDLQ HPSDWK\ LV GHVFULEH G USBWH DVNR\DIDV 5 R F SVH RVIH IQFF WM
&RXUVHUD

SHIHUHQFHYV DQG7KHVIROUFRHALQJ WDEOH RXWOLQBY UHOH
UHVRXUFHYVY RQ HPSDWK\ DV D FRPISTIHUWREORM LW OQ@ BB XGLK
OLWHUDWXUH UHYLHZ WKDW ERP®RAMWHHGHA WKHHX8 QWHE YV
UHSRUW DV ZHOO DV DFFHVVLBUHRQ QWGKSE VY OFRWPISHDNOH Q HM
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. cd@Pda alxaea

/RIDQR HW DO 5HGPDQ FNPWNQ 5L H

$ 5SRXQGHU 6HQVH RI 3XUSRVH (PSDWK\

ILQ & DQG /L < < (PSRZHH QW XQBAWYVYUWE XWWN H
DQ HPSDWKHWLF PLQGVHW WRZDWDEY H GXFMHWRKS@HRW V.
OQWHUQODWLRQDO -RXUQDO RI 6XXFMDDNIOMDELDKWD G (R H ISJk
/KH *UHDWHU *RRG 6FLHQFH &HQW&MHOD WR WEKIHD 8 QoLHUIHNUH/C
(PSDWK\ GHILQHG

4MDOD 0O . (PRWLRQDO DZDUMMMHAVY R?2Q WKIHX GRP QR U
HPRWLRQDO DVSHFEFWY LQ HGXFDWREBRDHIRW V-RXWDDO@DEIO
(GXFDWLRQ IRU 6 XVWDLQDEOH "HYHORSPHQW

,QQHU '"HYHORSPHQW *RDOV %DFENJURNXIDP HZHRW KR G [AQ
&ROODERUDWLQJ &8 VRFLDO VNLOOVe

'A§ el[[ 3 [68] < 6d <~ ,—& é<2[06kd

81(6&2 GHVFULEHV (GXFDWLRRYIHRQRGRHEYWL. (B E OCHV '
KDYLQJ WKH DLP RI

CHPSRZHULQJ DQG PRWLYDWLQJ (HHDX DWW D VQW K LEOH FAR\P HL Y
DUHODEOH WR SDUWLFLSDWH LV XUB&LQJ D VXVWDLQDEO

$XWKRUV VXJIHVW WKDW WKHUHLBVHVRGRDEKRHYHFWeE &EMNW®&
FRQVHQVXV GRHV H[LVW RQ WKHFWLENW RIKRMWKKPRVG\R WK D
8QLYHUVLW\ RI 30O0\PRXWK QR GDWH

7KH VDPH 81(6&2 UHSRUW 81(6&2 VFULEHVSRGDNRJIGEHYV V
FRQWULEXWH WR WKLV DV

e« /HDUQHU FHQWUHG

e« $SFWLRQ RULHQWHG DQG

« TUDQVIRUPDWLYH

J)LIXUH EHORZ RXWOLQHV WKH\WD FRIUH W HIQH W M VRFIU (L6E HXC
81(6&2 LQ IXUWKHU GHWDLO



https://esd-expert.net/files/ESD-Expert/pdf/Was_wir_tun/Lehr-und-Lernmaterialien/Ten-steps-towards-system-thinking_Book.pdf
https://esd-expert.net/files/ESD-Expert/pdf/Was_wir_tun/Lehr-und-Lernmaterialien/Ten-steps-towards-system-thinking_Book.pdf
https://esd-expert.net/files/ESD-Expert/pdf/Was_wir_tun/Lehr-und-Lernmaterialien/Ten-steps-towards-system-thinking_Book.pdf
https://esd-expert.net/files/ESD-Expert/pdf/Was_wir_tun/Lehr-und-Lernmaterialien/Ten-steps-towards-system-thinking_Book.pdf
https://esd-expert.net/files/ESD-Expert/pdf/Was_wir_tun/Lehr-und-Lernmaterialien/Ten-steps-towards-system-thinking_Book.pdf

%HDULQJ WKLV LQ PLQG D VLPLW EY HPQ® DBLROSIWIHSES WD EE H
SHGDJRJLHV WKDW DUH FRPPRQO\ WKRSR VAR B \5 ULQIALCSD
WHDFKLQJ DQG OHDUXL®NW WKHUH DUH D ZLGH UDQJH R
SHGDJRJIJLFDO WRROV WKDW FRQWUREXWH WRPW KW HMHFHNO
SUHYLRXVO\ LQ WKLY UHSRUW HHURFXMQWO\HLREG QWK IHI LPH
DSSURDFKHY DQG PHWKRGV LQ WHUH CPLDA HDUDWRX E/H D FDLLH:
CVXE SHGDJRJLHVEé ZLWKLQ HDFK XSS IRRIRPKU WR\($ HH\[ DRPI S\DHE
OHDUQLQJ KDYH EHHQ LGHQWLIIOHEUNMDQYBYVLOR BDWHQW

$V ZLWK WKH DSSURDFK WR FRPSHWRKQFHRDISG MOKIH \® K W HN
UHYLHZ SURSRVLQJ WKH SHGDJRJ DDBJGILRWHEBVROR @ 8 \Z |
GHVLJQHG WR VXSSRUW HGXFDWRGNUVQVDE&HQR RU QN KW KR
6LPLODUO\ WKH VIPERO LV H®NRR XVH\G WHKRD WG Bl Q W PIR LSH
FRPPRQO\ SURSRVHG LQ WKH VRXUFHV UHYLHZHG







'ASA!' [6E ,—& [681 < 6d 3 86kl +

3HGDJRJ\ 3UREOHP SURMHFW EDVHG OHDUQLQJ 3%/

'HVFULSWLRIREOHP EDVHG OHDUQLQJ IZX HDUPEW K R/ GRH QOM
DUH HQFRXUDJHG WR OHDUQ D E RNXYWWRKRIRRH KWW K BIQXGV B URLIQ
ZRUOG SUREOHPVY LQVWHDG RI VILWRADBWMN VIH@GV E Q O FAHKSH/
8VXDOO\ LQ VPDOO JURXSV VWXGHQ®NRBPDRLRD DRGYD |
GLIITHUHQW SHUVSHFWLYHV DQG HREHWHPPH Q¥R M LIDWGR X R G VW
VROXWLRQV 3URMHFW EDVHG R HMNREIOMHP LDYHIG\ YHPUQD
LW LQYROYHV JURXSV RI VWXGHQWNDIQ QRUDIG VRIDRENLHRRQ \
LQ SURMHFW EDVHG OHDUQLQJ DWW XGLHJHFEW OR U ® Y R/G ¥k GC
VROXWLRQ RIWHQ VKDULQJ ILQD @ \VBDRIBKRY/EHUMWK UHOH

7KLV DOORZV VWXGHQWY WR EHWHR BQ &X QUGHIU @ IWDNHG WERHD
DQG SULQFLSOHV GHYHORS WKIHRERPPXWORGDMWLR QNLNLO
FULWLFDO WKLQNLQJ VNLOOV

SHIHUHQFHYV DQG 7KHVIRROXFRHAL QJ WDEOH RXWOLQBY UHOH
UHVRXUFHV RQ SUREOHP SURMHBGWGHD/NVNUKGI DBIDQ BHQ 1L Q,MO
WKH OLWHUDWXUH UHYLHZ WKRPWY RGO \QSMLRISHRZ AWK 8 HOG VIR
SUHVHQWHG LQ WKLV UHSRUW ®YDAFAWAG O/ DHF¥VFRXVEH® HR
DSSURDFK

7HMHGRU HW DO /R]DLOR FKW BIW DO % $GYD
4XDOLW\ $VVXUDQFH $JHQF\ IRU +LJKRIWWR ®F D:WQRG U
IDPEUHFKWVY HW DO

« ODDVWULFKW 8QLYHUVLW\ 3URECHPVEDVK® 86 DVKWOUWOW 0L

« 8QLYHUVLW)\ Rl *URQLQJHQ 3URMHFW EDVHG OHDUQLQJ

« $SGYDQFH +( 3UREOHP EDVHG OHDUQLQJ

« &DUYHUV 5 :LHN $ GH .UDNHWQJ ODUWHQBUREOHP /EDVHG
SURMHFW EDVHG OHDUQLQJ IRU VXV WOX\QDEIOMDE HY H\W R 8 P HH)X
. OWURGXFWLRQ& (GV +HLQULFEVH® 6MDUQGHQWN3 $0LFKUH QJt

« .HHOH 8QLYHUVLW\ :K\ XVH 3%/HAMWRONDLQDELOLW)\ HG X




. cd@@Pda alxacea

3HGDJRJ\ 6HUYLFH OHDUQLQJ

'"HVFULSWLERHUYLFH OHDUQLQJ LV D URQLR R IZ K HSHU V WQX\E HQ
OHDUQ NQRZOHGJH DQG VNLOOV DVMKG RWOIKN DQ W H |$ D) RW HF I\
SUREOHPV LQ WKHLU FRPPXQLW)\ GHWHRXR & B IGLHH SHWUX G H C
XQGHUVWDQGLQJ RI SUREOHPV D KHD[Q & LLHY/G 8WKXHD @ DG HW
SOD\V DQ LPSRUWDQW UROH LQ WKLV IRUP RI OHDUQLQJ

SHIHUHQFHYV DQG 7KHVIRROIFRHAL QJ WDEOH RXWOLQBY UHOH
UHVRXUFHVY RQ SUREOHP SURMHOGWGHDVUBIDBIBDQRHY 1L Q,MO
WKH OLWHUDWXUH UHYLHZ WKRPW RGO \QSLRISHRF WACK B8 HOGLDV IR
SUHVHQWHG LQ WKLV UHSRUW ®YDAFAWAG DO/ DHF¥FRXVEHBH® HR
DSSURDEFK

IDPEUHFKWY HW DO 7THMHOGRB HW DO

e 6/.+( (8 6HUYLFH OHDUQLQJ L Q HKQWKIHW HGXF BI\N VRVG UL Q
VKDUHG H[SHULHQFHV IURP 6/,+(

e (XURSHDQ 2EVHUYDWRU\ Rl 6HUY (GEXFMDIURQ Q8 HLLYY kEBK

OHDUQLQJ UHVRXUFHV OLEUDU\

(XURSH_(QJDJH *XLGHOLQOHBWREQ @RV WHW X WAHR QB

$UDPEXUX]DEDOD 3 O0F.OUDWK. _/ DQGPESBDGERELOIHEGWYLF

/HDUQLQJ LQ (XURSHDQ +LJKHU (GXXODWXBB RHEZHDIRS L Q

(QJDJHPHQW 5RXWOHGJH /RQGRQ

(XURSHDQ $VVRFLDWLRQ RI 6HUYGKEDWDRBQLQJ LQ +LJK

3HGDJRJ\ 6LPXODWLRQ DQG UROH SOD\

'"HVFULSWLRQV GHVFULEHV D UDQJH RIYES\SWREBHRQWW \U KR
WKH LGHQWLWLHY RI GLITHUHQWFWWDNHRR QIGHI UW\G H QWL WL
DUH XVXDOO\ XQIDPLOLDU WR WKIRP WRXEDHQW WKL® JIH R X ML
UHTXLULQJ WKHP WR GUDZ RQ NBRZIOH ®XHRQGDWQNGE GEW A
SUDFWLFH ,W LV VXJJHVWHG WX RW D FWIORVWAHL MAR VUKHRDXQD G
DV SRVVLEOH WR HQDEOH VWXGHEWE IRUGB ¥ HJR 8 LFLAHROA
8QLYHUVLW\ QR GDWH




SHIHUHQFHV DQG 7KHVIFROJFRALQJ WDEOH RXWOLQBYV UHOH
UHVRXUFHV RQ UROH SOD\ VIHHKNOBWERW®Q\ QD X G A G X.aH W
OLWHUDWXUH UHYLHZ WKDW L GH@\WIU R ® WHIGH SCHLG/DN RRJI L I
SUHVHQWHG LQ WKLV UHSRUW ®SWVDFMOE DO/ DHVRXVEB® HR
DSSURDFK

/IRIDQR HW DO &ERWWRQDQE®WHKWW DO % THM
DO

e (8 &UHDWHY 7RRONLW IRU FR FUW DRV YH) @ HUDRWDQHL Q O D& L |

e (8 &UHDWHY . QWURGXFWLRQ WR VLPXODWLRQ DQG URO

e 6 XWFOLIIH O 6LPXODWLRQV_ _*DPHWHDP® GRRRINSIRDN (PR
[HEWXUHUV

e $QDVWDVLDGLY 6 6SHQFH [/ 9DJJOMH] 8 UXVW *[PPHG :DC
VLPXODWLRQV_LQ WHDFKLQJ VXVWDLQDELOLW\

e &UDQILHOG 8QLYHUVLW\ YWHD B R U® JWKD/QV P IXQ DVE D OJ

3HGDJRJ\ &DVH VWXGLHYV

'HVFULSWLERIQVH VWXG\ SHGDJRJLHV L QWLRQIY BHL WW XGHIVQ BVL\O
DFFRXQWVY RI UHDO ZRUOG H[DPSOBYHD QHJ OLR/IVXBW L RW R Q
HQJDJHPHQW ZLWK LVVXHV IURP UV §BBWH YRHIVGZL WK WEW 5
VWXGHQWY EHFRPLQJ DFWLYHO\ ©QJDQEGWALHN X QUE KK ®@\D.\@
VXVWDLQDEOH GHYHORSPHQW IDVURXHFDWKBIS FIRRD/AIGHW X
FDVH VWXGLHV XVXDOO\ LQYROL I KDWX-G RQ WM VAHDUWRK B E
UHIOHFWLRQ DQG GLVEXVVLRQ WKRI DB W IFYRH OIHOHWH ® D
VWXGHQWY UHTXLUHG WR DSSO\OWKWMR UFRPRA VW & J\W KIHQ G\
Rl 1HZ <RUN 8QLYHUVLW\ &RUWODQG QR GDWH

SHIHUHQFHYV DQG7KHVIROUFRALQJ WDEOH RXWOLQBY UHOH
UHVRXUFHYVY RQ SUREOHP SURMHOBGWGHD/VUHBIDOUBIBDQRH Y 1L Q,MO
WKH OLWHUDWXUH UHYLHZ WKRPW RGO\QSMMLRISHRE MWK B HOGLDV IR
SUHVHQWHG LQ WKLV UHSRUW 3®SVDAFAMNAEG DY DDHVR XV EH©

DSSURDEFK




e cd@Pda alxaea

/IRIDQR HW DO &RWWRQDQE®RWHKWW DO % 7HM
DO

° %RVWRQ 8QLYHUVLW\ &HQWUH IRBWIHPFEDYH VMK GH BIV Q

e JR[_ $ . 8VLQJ FDVH VWXG\ SHHGE K VYRID LV B EBSUCRPARW

e $GGR_ 5 .RHUV_* 7LPSVRQ : WD LDOHDERDKH GHYNURSPH
DQG VRFLDO GHYHORSPHQW _D &DGVH6RWXD30 WRHIINF K& QR DR

e 6WDWH RI 1HZ <RUN 8QLYHUVILWDbRRBWIHOB 6HWKR G RVH
LQVWUXFWLRQ




‘60 67°63806d

$GYDQFH +( 4XDOLW\ $VVXUDQFHXBDMQRQIRU + LEGHRD WG
IRU 6 XVWDLQDEOH '"HYHORSPHQW *XLGDQFH V O V Q
$UL]JRQD 6WDWH 8QLYHUVLW\ UVEWL] R.GID BRVMSMHMNW BQIEY H
VXVWDLQDELOLW\ >2QOLQH@

$YDLODEOH DW

KWWSV VWDWLF VXVWDLQDELOWW)\ DVX HG R &QRPKSFRHRDOH G P\
HVB2YHUYLHZB)LQDO SGI

>$FFHVVHG @

%LDQFKL * 3LVLRWLV 8 & D E UHUUHDH QLBLRIPGSGHR H O X UR S H
VXVWDLQDELOLW\ FRPSHWHQFH IUDPFHIZWURQVYVX2HIREXURI %
(XURSHDQ 8QLROQ

%ORRP % 6 7TD[RQRP\ RI (GXAMDWDRGE® RE MHKHVER J (
'RPDLQ 'DYLG OF.D\ 1HZ <RUN

%UXQGLHUV . %DUWK 0 &HEUHEGRPSHWOGQHALHV LQ
VXVWDLQDELOLW)\ LQ KLJKHU HGXKBRQ RIGH: WREZQUIG |DQ FDH
6XVWDLQDELOLW\ 6FLHQFH O9ROXPH SS

&HEULDQ * -XQ\HQW 0 OXODFLHV LQ GRPBMHWLR®D IRU
6XVWDLQDEOH 'HYHORSPHQW (PH WIWRK 'HIYMHRKR R HIWG/ 5
6XVWDLQDELOLW) S

&RWWRQ LQWHU - ®R,IW3 ¥ SIRUND-X @ WLZBHKW Wo X O EV
SHYLHZ RI 6 XVWDLQDELOLW)\ 3HGWILRIOL HRZUDEMIH 7LKH & U JKRIW
(GXFDWLRQ ,Q 3 6 ' D 6 DPELRPQWY (BBRFBWVYROLAHUVSH

SUDFWLFH DFURVY KLJKHU HGXFDWLRQ /RQGRQ 5RXWOH

&RXUVHUD 'KDW $UH ,QWHUSRD WRR B® BHQ DWOKH G TE& |
>2Q0LQH@

$YDLODEOH DW KWWSV ZZZ FRXWSHUMRRDD D/WWOPWHYV L
>S$FFHVVHG $SULO @




. cd@@Pda alxacea

'HPVVLH < :HVVHOLQN 5 %LHPDQV 7*LQWNXRGWWUYL®H Wt
(XURSHDQ ER[ ,GHQWLI\LQJ VXVW\WWILRDEL GDWH FRR P8 K MW I$Q
FRQWH[W -RXUQDO RI &OHDQHU 33SRGXFWLRQ 9ROXPH

*LDQJUDQGH 1 HW DO $ &RPWRVSNYHRVYUD® 8 Z$FUNL Y
(GXFDWLRQ IRU 6XVWDLQDEOH 'HXH OSRLS ®X\QWD LEEDEWHV V L C
'HYHORSPHQW *RDOV &KDOOHQJH 6XVWDLQDELOLW)
*LO '"RPHQHFK ' ODJRPHGRYD 1 ( 6@ QF/IOHXKSQWD]DHWFKHJ
0 ,QWHJUDWLQJ 6XVWDLQD ELCPLVO\L V@ WKMLR RVRLQGE V
6XVWDLQDELOLW\ 9ROXPH

*ODVVHU + +LUVFK - 7RAQDWGRWIKRENKYWO/RI®RI QL Q

6 XVWDLQDELOLW\ &RUH &RPSHWKHK MRMXWI GBXY VRD LUHOFERLUOA. W
+DUYDUG 8QLYHUVLW\ QR GDWH 5ROH SOD\ >2QO0OLQH@
$YDLODEOH DW KWWSYV DEOFRQDHBWVKIDWYKXUG HGX URC

>$FFHVVHG $SULO @

+RIIPDQQ 7 HW DO 7HQ VW HBKLYREZOU GHQ V(S XVADPW L
6XVWDLQDEOH 'HYHORSPHQW PDQRDO® IRQGWIDFE OH WD WRGAJ
>2Q0LQH@

$YDLODEOH DW KWWSYV HVG H[$SW WG IQHDW BZ DBHBEWMXEQ ([B K
/IHUQPDWHULDOLHQ 7HQ VWHSV WRRPN GGWIV\VWHP WKLQNL
>$FFHVVHG $SULO @

IDPEUHFKWY : HW DO 7TKHBHYWEBFUDVWRRQVRVWRPQD
GHYHORSPHQW LQ KLJKHU HGXFBWORQ SIUR DWDFOAMLY R E
PDQDJHPHQW -RXUQDO RI &O0HDQHUSURGXFWLRQ 9ROX!

/IRIDQR 5 HW DO &RQQHFWL3HG&®RBR $HADHQFSYURD G K
6XVWDLQDEOH '"HYHORSPHQW LQ UWDWXHIH (GX¥FDMZ RQ G$! OL
SURSRVDO 6XVWDLQDELOLW\

IRUWKZHVWHUQ 8QLYHUVLW\ QRPGHWH QF B WHUBMHLQMHR@ D
$YDLODEOH DW KWWSV ZZZ QRUMWKIZBW\BMY B VNG X W >OGH!
RXWFRPHYV GLYLVLRQ VWXGHQW O HWNRQIDP®I RXWFRPHV LQ\
FRPSHWHQFH KWPO a WH[W 7KH ,QWHWFHUVEBRPDLQFRIP
RFXVHV FDSDFLW\ IRU LQWHUGHSH®EBEROFHWLRQG FRC
>$FFHVVHG $SULO @

2UU ! (FRORJLFDO /LWHUDBR\WVW®GRBHWOR R URDW D$O ETL
1HZ <RUN 6WDWH RI 1HZ <RUN 8QLYHUVLW\



AXHQGOHU ( IDPE 0 /HRQU GWRIFBVVWD PHHHORQJ WK
FKDOOHQJHV RI WKH FKDQJLQJ HPBPRNIVH®AMM O/INQ G ONDI
NQRZOHGJH IRU VXVWDLQDEOH GIOYHORISPHD Wi &R\Y WU Q X1
(QJLQHHULQJ (GXFDWLRQ DQG /LIM$RQJ /HDUQLQJ

5HGPDQ $ 'LHN $ &RP SHWHQB LHM QRU RSGPIDVQL R Q \
7RZDUGY 6XVWDLQDELOLW\ )URQPMLHUV LQ (GXFDWLRQ ¢

5LHFNPDQQ O )XWXUH RULHOVHBLREKJIKHU AHREPYSAHDMHC
VKRXOG EH IRVWHUHG WKURXJK XRY G UFLW\) WWMPEFHKVYQJ D

BWDWH RI 1HZ <RUN 8QLYHUVLW\H&RWXNE DOIHW KRG GRDW H &
 OQVWUXFWLRQ >2QO0LQH@

$YDLODEOH DW KWWSV ZHE FRWKMERDQEWGXX WRGIGD LG
>$FFHVVHG $SULO @

7THMHGRU * HW DO 'LGDRWRWHVWRD W H WIHM WRY 3 U
6 XVWDLQDELOLW\ 9ROXPH

81(6&2 (GXFDWLRQ IRU 6 XVWDLXRDEOO/H /T HVPHQRQPHQW
REMHFWLYHV 3DULV 81(6&2

8QLYHUVLW\ RI & HQWUDO $UNDGONDYLFB R HDIMMH QJ\SH\Q Al
$YDLODEOH DW KWWSV XFD HGX VHUYLFHOHDUQLQJ W\S
>$FFHVVHG $SULO @

8QLYHUVLW\ RI /HLFHVWHU &DUHHQ GH¥RQREPH®@W 6HUYLTI
8QLYHUVLW\ RI 30\PRXWK QR GDWH 6XX\DWDLQZE®ADWLR
'HYHORSPHQW" >2QO0OLQH@

$YDLODEOH DW KWWSV ZZZ SO\BBXWK DF XN VWXGHQW\
IDPLO\ VXVWDLQDELOLW\ VXVWDLQDELOLW\ HGXFDWLRQ
>$FFHVVHG $SULO @

:LHN $ HW DO 2SHUDWLR @DLOXL KILQ B HFR MSHKW B OV E RH)
VXVWDLQDEOH GHYHORSPHQW ,Q 00 5KHDFNP QQ OLFRIKBPE
HGV 5RXWOHGJH KDQGERRN RI KW DK QD EHIGHK BIHW HR® SR H Qv
JRQGRQ DQG 1HZ <RUN 5RXWOHGJH SS

'LHN $ LWK\FRPEH / SHGPD@®S&WHQFLHY ER VXVW
D UHIHUHQFH IUDPHZRUN IRU DFDGH®PWF &SUWN\W D DE® DEH O
6FLHQFH O9ROXPH SS



