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@ KWWSV GRL RMUXPSXE

7\FLDQD 9DVFRQFEHDRBY 6'DWDDKD % UDJD BEPDX BIXORY GRV 6D

(YDOGR %UDJD 1DVELPH@WRpILOLEDP BRIWEROMDD GH )iWLPD 1

3HUHLUD S0R@M BRHOYUIDISRE GHSGRXMDUL 6 DQWRM BDD6DAER & U X
DQBEXWKLDQH *REPHV $EUHX

$%675%&7

7KLV DUWLFOH GLVFXVVHV WKH FULWLFDO UHOHYDQFH RI FRQ!
VFKRRO V\VWHP ZLWKLQ WKH FRQWH[W RI LQFOXVLYH HGXFDW
HGXFDWLRQ LW ID\WQRBAHDIFKHH® WKIDAM BEDLO\N GLIILFEXOWLHV LQ
GLVDELOLWLHV HVSHFLDOO\ JLYHQ WKH H[SRQHQWLDO JURZW

6FKRRO &HQVXV WKH QXPEHU RI HQUROOREDW \E RV \MAWMXGH
FODVVHV KDV LQFUHDVHG VLJQLILFDQWO\ LQ UHFHQW \HDUV L
DSSUR[LPDWHO\ LQ ILYH \HDUV ,1(3 7KLV UHDOLW\ KLJ

WUDLQLQJ PDNL®QRYLVE KK WHHQWFWRYH DQG WHFKQLFDO WUDLQL
LQFOXVLYH VEKRRO HQYLURQPHQWY UHGXFH GDLO\ VWUHVV |
WH[W HPSKDVL]HV WKH LPSRUWDQFH Rl WUDHIDQ @L\WKRFKNMNY KV

10DVWHUTV LQ 7HDFKLQJ ODQDJHPHQW DQG %DVLF (GXFDWLRQ
JHGHUDO 8QLYHUVESYORBBHWYBQKmR

/$77(6 KWWS ODWWHV FQST EU

20DVWHUYTV LQ 7HDFKLQJ ODQDJHPHQW DQG %DVLF (GXFDWLRQ
JHGHUDO 8QLYHUV48)0$R8 I (PP QKmR

/$77(6 KWWS ODWWHV FQST EU

36SHFLDOLVW LQ 6SHFLDO DQG ,QFOXVLYH (GXFDWLRQ
8QLIDPHF

/$77(6 KWWS ODWWHV FQST EU

4 (GXFDWLRQDO *XLGDQFH 6XSHUYLVLRQ DQG 6FKRRO ODQDJHPHQW
)DEGDGH 6DQWD )p

/$77(6 KWWS ODWWHV FQST EU

56SHFLDOLVW LQ 6SHFLDOL]#BG$(GXFDWLRQDO $VVLVWDQFH
,QVWLWXWR GH (QVLQR,§&SHULRU J)UDQFLVFDQR

/$77(6 KWWS ODWWHV FQST EU

§6SHFLDOLVW LQ (GXFDWLRQDO 3V\FKRORJ\

6BWDWHNHBQOVLW\ RIXDBDQKmMR

/$77(6 KWWS ODWWHV FQST EU

76SHFLDOL]DWLRQ LQ +XPDQ 5LJKWV DQG &RQIOLFW OHGLDWLRQ
6WDWH 8QLYHUVILBHO$R] ODUDQKmMR

/$77(6 KWWS ODWWHV FQST EU

86SHFLDOLVW LQ 3V\FKRSHGDJRJ\

6WDWH 8QLYHUVE®B(ORI ODUDQKmMR

/$77(6 KWWS ODWWHV FQST EU

9*UDGXDWH LQ 3HGDJRJ\

YDFXOGDGH 3LWiJRUDV

/$77(6 KWWS ODWWHV FQST EU

©6SHFLDOL]DWLRQ LQ 1HXURSV\FKRSHGDJRJ\

YDFXOGDGH /DERUR

/$77(6 KWWS ODWWHVY FQST EU

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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GLYHUVLW\ GUDZLQJ RQ DXWKRUV ZKR DGGUHVV LQFOXVLRQ
SURSRVLQJ UHIOHFWLRQV DQG VXJJHVWLRQV IRU HIITHFWLYH H

. H\ZRUGQFOXVLYH HGXFDWLRQ 7HDFKHUHWGOGDLQHQDJIRIHFDDOS (
THDFKHU UHIOHFWLRQ

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DOQ
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,QFOXVLYH HGXFDWLRQ KDV FRQVROLGDWHG LWVHOI RYHU
HVWDEOLVKHG SULQFLSOH IXQGDPHQWDO WR JXDUDQWHHLQJ
WKHLU SK\VLFDO FRJQLWMYHV RURWRFHDBOORRD BRWHRBYW EXW
WKH UHVWUXFWXULQJ RI WKH HGXFDWLRQDO V\YWHKPM WRDIQYH \
IJURP UKHWRULF WR HIIHFWG ¥ HMHGD SR UHPVWOS URDF WIWFRS UH SD |
WHDFKHUV ZRUNLQJ LQ UHJXODU FODVVURRPV RU LQ 6SHFLDO!

$FFRUGLQJ WR ODQWRDQ WKH WHUP SLQFOXVLYH HGX
WR DGGUHVV VWXGHQW GLYHUVLW)\ PQGLW KR QQH HG AR QHV QU .
GLIILFXOWLHV RI VRPH VWXGHQWY DUH ODUJHO\ UHODWHG WR

6LPLODUO\ WKH FKDOOHQJHV RI SURYLGLQJ HGXFDWLRQ V
GLVDELOLWLHYV DUH QXFARUNDQI RYHASNFDDY® RGXFDWLRQ LW K
LQFOXVLRQ LQ PDQ\ FRQWH[WV KDV EHHQ OLPLWHG WR PHUH
SH[FOXVLYH LQFOXVLRQ ~ 0DQ\ WHDFKHUV H[SUHVV LQWLFXULW
VWXGHQWYV ZLWK GLVDELOLWLHV 5HJXODU HGXFDWLRQ WHDFK
OHVVRQV LQ UHDO WLPH PDQDJLQJ FODVVURRP LQWHUDFWLRC
ZLWKRXW DGHTXDWH WUDLQLQJ VXSSRUW

7KIMLWXDWLRQ LV HIDFHUEDWHG E\ WKH VLJQLILFDQW LQF
HQUROOHG LQ UHJXODU VFKRROV $FFRUGLQJ WR WKH ,1(3 6FK
VWXGHQWY ZLWK GLVDELOLWLHVLFDEDVLRHGXRADKHRID KHDWHUD

VWXGHQWYV E\ WKLV QXPEHU UHDFKHG UHSL

MXVW ILYH \HDUV ,1(3 "KLOH WKLV H[SDQVLRQ LV SRVLWI
XUQi\ Rl WHDFKHU WUDLQLQJ DV WKH FODVVURRP EHFRPHV D¢
UHDOLW\ GHPDQGY WKDW HGXFDWRUV HPSOR\ SHGDJRJLFDO V
SDUWLFXODULWLHYV Rl HDFK VWXGHQW

7KLV DUWLBQMFXMPN WRD UHIOHFWLYH PDQQHU WKH LPSR
IRU WHDFKHUV LQ WKH UHJXODU VFKRRO VA\VWHP 7KH REMHFW
FRQWULEXWH WR EXLOGLQJ D WUXO\ LQPEXWUY HQWHFXRIQ WI\RDP X
WUDQVIRUPLQJ WKH HGXFDWLRQDO HQYLURQPHQW

JRU 1yYRD S FRQWLQXLQJ WHDFKHU HGXFDWLRQ L\
REOLJDWLRQV ,Q WKLV SHUVSHFWLYH WKH FRQWHPSRUDU\ FL
IRWDPAVLRQ DQG UHIRUPDWLRQ DLPHG DW DFTXLULQJ DQG XSGD
SUHSDULQJ IRU D SURIHVVLRQDO WUDMHFWRU\

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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EROQWLQXLQJ HGXFDWLRQ FRXUVHV IRFXVHG RQ LQFOXVLY]
WHFKQLFDO NQRABAKMGESIHRBFSHRMH VWUDWHILHV IRU FXUULFXOL
WHFKQRORJLHYVY DQG DFWLYH PHWKRGRORJLHVY SURPRWLQJ W
VSDFHV WKDW FRPEDW SHGDJRJLFDO LVROQOWLR@RDODXQWLRQNE O
E\ *ODW DQG %ODQFR DQG VWUHQJWKHQLQJ WHDFKHU FR
FKDOOHQJHYVY LQWR FRPSHWHQFLHYV

0(7+2'2/2%<

7KLV VWXG\ LV EDVHG RQ D TXDOLWDWLYH RGG DFWQLHEBDW L
H[SHULHQFH DFFXPXODWHG RYHU WKH \HDUV LQ WKH ILHOG RI
E\ D FULWLFDO OLWHUDWXUH UHYLHZ RQ WHDFKHU WUDLQLQJ
%LNOHQ S

‘H XVH WKH HRRUHXDOLWDWLYH UHVHDUFK DV D JHQHULF WH
VWUDWHJLHYV VKDULQJ FHUWDLQ FKDUDFWHULVWLFV 7KH G
WKH\ DUH ULFK LQ GHVFULSWLYH GHWDD®AL RV DD G GQLQYRR
FRPSOH[ VWDWLVWLFDO WUHDWPHQW 7KH UHVHDUFK TXHVV
RSHUDWLRQDOL]DWLRQ RI YDULDEOHYVY EXW DUH IRUPXODWH
WKHLU FRPSOH[LW\ DQG LQ D QDWXUDO FRQWH[W

7KH PHWKRGRORJ\ HPSOR\HG D UHIOHFWLYH DSSURDFK WR
SURIHVVLRQDO WUDMHFWRU\ LQFOXGLQJ WUDLQLQJ VHVVLRQ\
IURP WHDFKHUV DERXW WKHLU GLGI MFKKDRWLIHKVJI D R % SQG IENGRX X 1 M F
UHFRUGV $OYHVVRQ DQG 6N|OGEHUJ S GHILQH UHIOHE
ZKLFK WUDQVODWHYV LQMROWME W LUV B R GFKHIUW Y F\DHDOZ R UWVR Q W
7KHVH TXDOLWDWLYH GDWD ZHUH WULDQJXODWHG ZLWK VSHFL
,1(3 6FKRRO &HQVXV 7KLV WULDQJXODWLRQ HQVXUHV WK
WHDFKHUV KDYH D VR ODLGHHPREQ W HE VG EDM HG XQ®W KLQ WKH DFEW

)RU H[DPSOH LQ D SL@WRWLRU RYUSH RAMOREFERGWG GDLO\ QRV
GLIILFXOW\ WHDFKHUV IDFHG LQ DGB®WQGQGIFWBUNKRRP VDV UL
WHDFKHU ZKR UHSRUWHG

3, ZDQWHG WR DGDSW EXW , GRQTW NQRZ ZKHUH WR VWDUYV
PDWHULDO IRU HDFK VWXGHQW ~

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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7KLV VWDWHPHQW LOOXVWUDWHY WKH JDS EHWZHHQ WKH
FRQGLWLRQV VHUYLQJ DV D IXQGDPHQWDO TXDOLWDWLYH GD\
UHVHDUFK UHFRUGLQJ LQVWUXPHQW 7ULYLXRV S

&RQ¥HUV WKH ILHOG GLDU\ D ZD\ WR FRPSOHPHQW LQIRUPD
WDNHYVY SODFH DQG ZKHUH WKH VXEMHFWY DUH LQYROYHG
WKURXJK IRUPDO FRQWDFWY DQG LQRMAXIWY IHRXSVXHVWLRQQC

7KLV TXDOLWDWLYH DQG FRQWH[WXDOL]HG PHWKRGRORJ\
QXDQFHV VXFK DV WKH VWUHVV DQG LQVHFXULW\ UHSRUWHG |
OLPLWDWLRQV LQFOXGBRIMNOL DQBHREY SHYNVEQPOVURRPSDULV.
WKHRUHWLFDO JURXQGLQJ PLWLIJDWHV WKH ULVN RI H[EHVVLY
RI GLYHUVLW\

7+( 3,//$56 2) 7($&+(5 75%,1,1* )25 ,1&/86,21

,QLWLDO DQG FRIGW DV QR QNI BKIKWGDPHQWDO SURFHVYV
GHYHORSPHQW DV LW LQYROYHV EXLOGLQJ WKH NQRZOHGJH G
LQ XQGHUJUDGXDWH WHDFKLQJ SURJUDPV RIITHULQX WMWHRUHW
WHDFKHUV IRU HQWU\ LQWR WKH VFKRRO FRQWH[W

&RQWLQXLQJ HGXFDWLRQ RQ WKH RWKHU KDQG LV DQ RQ
WKHLU NQRZOHGJH DQG SUDFWLFHY WKURXJKRXW WKHLU FDUF
WUDQVYRUPGXADWLRQ ,Q WKLV VHQVH VFKRRO LQFOXVLRQ LV
SUHVHQFH RI VWXGHQWYV ZLWK GLVDELOLWLHV LQ VFKRROV L\
SHGDJRJLFDO DQG FXUULFXO DKL SHHRW ISFHHFW L6V EBERRPHV HYH
WKH JURZLQJ QXPEHU Rl VWXGHQWY ZLWK GLVDELOLWLHV ZKL
HGXFDWLRQDO DSSURDFK

7KH LGHD RI LQFOXVLRQ HPHUJHG WR GLVPDQWOBHNVKIHWXKU D
GLVDELOLWLHYVY WHBN XKEM HEFROHDGEGHG IURP VRFLHW\ IRU DQ\
FRQVLGHUHG LQYDOLG XVHOHVV WR VRFLHW\ DQG LQFDSD
DWWULEXWHG WR DOO SHRSOHZEWK GLVDELOLWLHYV 6DVVE

7TKXV WHDFKHU WUDLQLQJ LV XQGRXEWHGO\ RQH RI WKH S
LQFOXVLRQ ODQWRDQ S HPSKDVL]HV WKDW WKH FKDQJ
ZKDW ZH WHDFK RXU VWXGHRQWYXDDQ G/ KRYZ JURXYWBRBKGHYHORS -
QRW RQO\ WHFKQLFDOO\ EXW HWKLFDOO\ WR LGHQWLI\ VWXGH
SURPRWLQJ HTXLWDEOH OHDUQLQJ

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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JURP WKH SHUVSHFWLYH RI FUISNLFRDJ&BGDKWR Y\ WK B WUHIG X
D SURFHVV RI FROOHFWLYH NQRZOHGJH FRQVWUXFWLRQ DQG (
UHIOHFMWRRQ *WKHUH LV QR WHDFKLQJ ZLWKRXW OHDUQLQJ
GHWSL WKH GLIIHUHQFHV WKDW FKDUDFWHUL]H WKHP DUH QRW
'KRHYHU WHDFKHV OHDUQV E\ WHDFKLQJ DQG ZKRHYHU OHDUC
WKDW WUDLQLQJ VKRXOG H.@DEROH VDHIGF KIHAUL\O MWRDIVARAU YD \R IP 8 B T
DQG SURPRWLQJ VWXGHQW DXWRQRP\ UDWKHU WKDQ PHUHO\

+XPDQ GHYHORSPHQW WKHRULVWY DOVR LQIOXHQFH LQFO.
LPSRUWDQFH RAKHWUZBUQHQIWHWKLQ WKH =RQH Rl 3UR[LPDO
WRROV DQG PHGLDWLRQV WR HQKDQFH WKH OHDUQLQJ RI VWX

,Q WKLY FDVH WKH FKLOGYV LQWHUHVW DVVXPHV H[FHSWLF
IRUP RI PDQLIHVWDWLRQ RI LQYROXQWDU\ DWWHQWLRQ &K
HIFOXVLYHO\ E\ LQWHUHVW VbR &® WEHWAUBRWE MW MRKH LY/DINVXAID U
FRLQFLGHQFH EHWZHHQ WZR OLQHV LQ WKH SHGDJRJLFDO T
SURSRVHG DV PDQGDWRU\

6LPLODUO\ 3LDJHW FRQWULEXWHY E\ VKRZLQJ WKDW
DGDSW FXUULFXODU FRQWHQW IRU GLITHUHQW VWDJHV Rl FRJC
HIFOXVLRQV 2%\ DVVLPLODWL QR K EWHKIFFXV\K \WQD WK LAFR PBH @FAA |
WKHP WKDW LV WR UHDGMXVW ZKHQHYHU WKHUH LV HIWHUQLCL
DFFRPPRGDWLRQ FDQ EH FDOOHG pyDGDSWDWLRQY" 3LDJHW

,Q WKH %UD]LOLDQ FRQYWIHRW H¥XWRKRRV YLHEIHDUJXLQJ WKD\
SK\VLFDO DFFHVVLELOLW\ EXW UHTXLUHYV IOH[LEOH FXUULFXOI
S VWDWHY WKDW WKH LQFOXVLYH PRGHO GHPDQGV WUDLQL

5HIXODU HGXFDWLRQ WHDFKHUVY ZLWK D PLQLPXP OHYHO
LQFOXVLRQ RI VWXGHQWYV ZLWK 3VSHFLDO HGXFDWLRQDO Q!

6SHFLDOL]HG WHDFKHUV IRU GLITHUHQW 3VSHFLDO HGXFDV
SBXODWLRQ RU WR VXSSRUW WKH ZRUN FDUULHG RXW E\ UH
VWXGHQWYV

7KLY UHTXLUHVY WUDLQLQJ WKDW WHDFKHV WHDFKHUV WR
PXOWLVHQVRU\ PHWKRGRORJLHW B VW HZWY®RQEVWIRH MDKIHFWH. KE®IWP R
GLVDELOLW\ VR WKH\ FDQ PLQLPDOO\ KDQGOH DGYHUVH VLWX
WKH LPSRUWDQFH RI FROODERUDWLYH DSSURDFKHV WUDLQLQ
UXKXDODU WHDFKHUVY DQG VSHFLDO HGXFDWLRQ VSHFLDOLVWYV F

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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>«@ WKH LQFOXVLRQ SURFHVV KDV D VFRSH WKDW JRHV EH\
UHJXODU FODVVHV DQG PDNLQJ RFFDVLRQ P®F O & DISRVD WRRQL
LQYROYHPHQW Rl WKH HQWLUH VFKRRO DQBGDRPFQDIEUR
DQG D UHVWUXFWXULQJ Rl WKH SULRULWLHV RI WKH VFKRR!
ZKLFK WKH VFKRR®@ EWOKRI)M W KR ADKACHULDO DQG KXPDQ FRQ
WKLV WUDQVIRUPDWLRQ *ODW )HUUHLUD S

J)LQDOO\ 6WDLQEDFN DQG 6WDLQEDFN UHPLQG XV WKI
PXWXDO UHVSHFW DQG D VWE&WHWRH DFFKHRIXQHWY WKHBMHOYHV D
WUDQVIRUPY FKDOOHQJHV LQWR RSSRUWXQLWLHYV IRU OHDUQL

,Q FRPPXQLWLHY WKDW VXSSRUW WKHLU PHPEHUV HYHU\RC
VXSSRUWLQJ RWKBOVLV DRX LRSRWYWORW DQG ZRUWK\ PHPEH
FROWULEXWHV WR WKH JURXS 7KMNVHMPR GYHBHQVD KOHF&E M Y
UHVSHFW DQG D VHQVH RI EHORQJLQJ DPRQJ FRPPXQLW\ Pl
S

L FRQWH[WV RI JURZLQJ HQUROOPHQW RI VWXGHQWYV ZLWK
WKHRUHWLFDO IRXQGDWLRQV DUH QRW PHUHO\ LGHDV EXW XU
EHFRPLQJ D QHZ IRUP RI H[FOXVLRQ

7KXV LQWHUDFWRMGHRPRQY WRMRIROH WHDFKHUV IDPLO\ LV
OHDUQLQJ SURFHVV 7R HQVXUH DQ HGXFDWLRQDO SURFHVV W
GLVDELOLWLHVY ZH HPSKDVL]H WKH LPSRUWD Q F B QR HVMHDG KIQU
UHJXODU FODVVURRPV I[RU FXUULHX\OHDQWIOMHP LIRLD L @Y F ®XQ\VGE DI [

5(68/76 $1' ',6&866,21
7KURXJKRXW RXU SURIHVVLRQDO WUDMHFWRU\ LW KDV EH
WHDFKHUV VWDWH WKH\ GR QRW IHHO SUHSDUHG WR KDQGOH
VXFK DV DGDSWLQJ PDWH WL BEBKDLYQ RH\D ORW LLIRHW RDUIDN L QJ WK F
DFWLYLWLHV 7KH PDLQ FRPSODLQW LV WKH DEVHQFH RI VSHF
WKLV JURZLQJ UHDOLW\ 1HYHUWKHOHVV ZH UHDIGH®WWKHQB
S DVVHUWY WKDW 3UHVSRQGLQJ WR GLYHUVLW\ PHDQV
ZKLFK DOO FKLOGUHQ GR WKH VDPH WKLQJ DW WKH VDPH WLP
+RZHYHU WKH L Q FEUHHWD WRH Y WBKHHQ WX PZLWK GLVDELOLWL
KDV SODFHG WHDFKHUV LQ VLWXDWLRQV RI YXOQHUDELOL
FRQYHUVDWLRQV WKH SHUFHSWLRQ HPHUJHV WKDWPARLYV RYH
HPRWLRQDO LQWHUYHQWLRQV WKDW JR IDU EH\RQG WKH VWDC
WHDFKHUV GR QRW SRVVHVV 2QH HGXFDWRU UHSRUWHG GXUL

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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$:KDW VWUHVVHV PH LV QRW WKH FKLORGE HKVXWHK HP \I FAHUCDLLQQIL
QRW JLYH PH WKH QHFHVVDU\ WRROV ~

7KH VWUHVVY PHQWLRQHG E\ WKH WHDFKHU GRHV QRW VWH
VWXGHQW EXW IURP WKH SHUFHSWLRQ RI WHFKQLFDOXOJHG BW
FOHDU V\PSWRP RI WHDFKHU LQVHFXULW\ D FHQWUDO WKHPH
S UDLVHV IXUWKHU TXHVWLRQV UHODWHG WR WKLV LV\

:KDW TXDOLW\ DUH ZH WDONLQJ DERXW" 2WRKKGE K DNV &K RRK/
WHDFKLQJ SUDFWLFHY KHOS WHDFKHUV WHDFK VWXGHQWYV |
GLIITIHUHQFHV" 2U KRZ WR FUHDWH HGXFDWLRQDO FRQWH[W\
IDOOLQJ LQWR WKH WUDISY RXWSHEWDOURRGDPVYWZKLFK KDY
LPSURYLQJ VFKRROV

7KH DXWKRU SURYRNHV UHIOHFWLRQV RQ WKH WHDFKHUTV
%ODQFR S ZKHQ DGGUHVVLQJ WKH FKDQJHXILQ HNF KRHDO-
WR FKDQJH WKHLU SRVWXUH ZKLFK LV QRW SRVVLEOH ZLWKR)>

7R EHFRPH LQFOXVLYH WKH VFKRRO QHHGV WR WUDLQ LWV
IRUPV RI LQWHUDFWLRQ DPRQJ DQI® X¥HQFHQWN WK Q WHFRERP B/F
VWUXFWXUH RUJDSHGDWRRFD®OROURMAB®W WHDFKLQJ UHVR)
VWUDWHJLHY DV ZHOO DV LWV DVVHVVPHQW SUDFWLFHV 7
WUDQVIRUWLRODW IIQMGHRXUULFXODU FKRLFHV RIIHULQJ GLIIF
GHYHORSPHQW DQG VRFLDO LQFOXVLRQ

7KH ODFN Rl FRQFUHWH WRROV OHDGV WR SDUDO\VLV DQG
IDLOXUH RI ERWK LQLWLDO DQG FRQWLQXLQJ HGXFDWLRQ WR !
GLIIHUHQFHV WXDKILFEK \GKR UG WRU VRXUFH RI SUHVVXUH

7KLV GLIILFXOW\ LV QRW PHUHO\ DQ LQGLYLGXDO SUREOHI
DJJUDYDWHG E\ WKH ODPALWHFRRQML@XRIXR SBRE RROQLWLHV 7K
HYLGHQW ZKHQ FRQVLGHUL QW LLRAQV TXIDUICHAW LEVE DG WQRWY H.E YWD C
UHFHLYH DGHTXDWH VXSSRUW DQG DGDSWDWLRQV PD\ IDFH L
ZHEBELQJ UHLQIRUFLQJ WKH F\FOH RI H[FOXVLRQ I$VQEFIDWAMLNRIO
QRW WR SODFH WKH SHUVRQ ZLWK D GLVDELOLW\ LQ VRFLHW\
ZHOFRPLQJ WR DOO

7KHUHIRUH WUDLQLQJ SURJUDPV PXVW DGGUHVV QRW RQ
HPRWLRQDO RRQUQIMHPHIWE QJO\ GLYHUVH HGXFDWLRQDO HQYLU
DUH VWLOO VLJQLILFDQW JDSV LQ WKH DYDLODELOLW\ DQG Dt
0DQ\ DUH WKHRUHWLFDO DQG GLVFRHIDHFMH GQURPWRHDQYW URA

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ

&+$//(1*(6 $1' 5()/(&7,216 21 7+( 85*(1&< 2) 7($&+(5 75$,1,1* ,1 7+( &217(;7 2) ,1&



RYHUVLIJIKW E\ HGXFDWLRQDO LQVWLWXWLRQV DQG JRYHUQPHC
VXVWDLQDEO\ WR WKH FRQWLQXRXV JURZWK RI GLVDELOLW\ FI

&21&/86,21

&RQWLQXLQJ HGXFDWLRQ RPXWWBY¥ KR UW HQ XL.AYFW X DDWH/ BIRS
HVVHQW L DQHDRMBLQEQH HOHPHQW WR JXDUDQWHH WKH ULJKW \
3UDFWLFDO H[SHULHQFH FRPELQHG ZLWK VWDWLVWLFDO GDW
GUDELOLWLHY RYHU WKH SDVW ILYH \HDUV VLJQDOV DQ XQGH(
ODFN Rl WHDFKHU SUHSDUDWLRQ FRPSURPLVHV WKH GHYHORS
VFKRRO LQFOXVLRQ

W LV FUXFLDCD® KRW HGEXFDSWLIRRULWL]H WKH SURYLVLRQ F
DUH FRQWH[WXDOL]HG DQG SUDFWLFDO IRFXVLQJ RQ PDQDJLC
DVVLVWLYH WHFKQRORJLHV FROODERUBWEXR ORI VYW HR BAXY
WKHUDSLVWY DQG VSHFLDO HGXFDWLRQ VSHFLDOLVWV VR WK
QHHGV SURWRNEKQLQRR

&RXUVHV VKRXOG DO VR VEHUPR VO RFW HON D\QRODRGE HYHQW
SURFHVVHV WKBRXUYFOXGIHBERVYWLRQ DQG PRGXOHV RQ IRUPD\
GLJLWDO SRUWIROLRY HQVXULQJ WKDW LQFOXVLRQ LV PHDV>
DQG DFFHVVLEOH XVLQJRDOHRHIBSSG RMWARFEWRM WHRIVHBXSHFLDO
)XUWKHUPRUH SXEOLF SROLFLHV VKRXOG LQFOXGH ILQDQFLD¢
FHUWLILFDWLRQV IRU FDUHHU SURJUHVVLRQ WR PRWLYDWH W

7KV KROLVWLF DQG LQWHJUDWHG DSSURDFK QRW RQO\ VW
EXLOGLQJ D PRUH MXVW DQG HTXLWDEOH VRFLHW\ ZKHUH LQF
ULJKW DQG QRW DV D FRQFHEWIOQRE RIUVGOWHRVERWQYJL QWR BRDRS !
JURZWK LV WKH XOWLPDWH JRDO RI LQFOXVLYH WHDFKHU WUD

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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5()(5(1&(6

$OYHVVRQ O 6N|OGEHUJ . 5HIOH[LYH PHWKRGRE®RIBRQH
6$*( SXEOLFDWLRQV

%XHQR* 6 (GXFDomR HVSHFLDO EUDVLOHLUD TXHVW}HV FI
(GXFDWLRQ &RQFHSWXDO DQG &XUUHQW ,VVXHV@ 6mR 3DXOR

JUHLUH 3DXOR 3HGDJRJLD GD DXWRQRPLD VDEHUHV QH
$XWRQRP\ 1HFHVVDU\ .QRZOHGJH IRU (GXFDWLRQD G YDULDMDELO
DW KWWSYV HGGE GIG D ILOHVXVU FRP XJG IDH G B FH |
FG FD SGI $FFHVVHG RQ 2FW

JHUUHLUD -5RBRVD@MDWGXFDomR LQFOXVLYD QR %YUDVLO GLI
>, QFOXVLYH (GXFDWLRQ LQ %UD]LO &XUUHQW 'LDJQRVLV DQG
DW KWWSV GRFHUX FRP GRF [[VH QH $FFHVVHG RQ 2FW

*ODW 5 %ODQFR / GH O 9 (GXFDomR HVSHFLDO QR FRC
(GXFDWLRQ LQ WKH &RQWH[W Rl ,QFOXVLYH (GXFDWLRQ@ ,C
FRWLGLDQR HVFRODU >, QFOXVLYHLQGXEDHE R @ G&HX G WSXURHGIHQ-® (

,1(3 &4HQVR HVFRODU VLOQRSVH HVWDWtVWLFD >6FKRR(
OLQLVWpPpULR GD (GXFDomR $YDLODEOHS$HFWHWKWHESR Q Z2ZFAN]

ODQWRDQ ODULD 7HUHVD (JOpJ SR BODXH R RFSREHREDIBL * RF DX
' KDW ,V ,W" :K\" +RBMRR3IBX,OWR @ RGHUQD

ODQWRDQ ODULD 7HUHVD (JOpU 2 GHVDILR GDV GLIHUHQO
LQ 6FKRROV@ 3HWUYSROLV 5- 9R]HV

1yYRD $RWRQHJUHVVR GRV SURIHVVRUHV >7KH 5HWXUQ R
'HVHQYROYLPHQWR 3URILVVLRQDO GH 3URIHVVRUHV SDUD D 4
JRQJR GD 9LGD

3LDJHW -HDQ 6HLV HVWXGRV GHDOVEWRGRBVID >FIUDIMAG R
ODJDOKmMHV '"T$PRULP DQG 3DXOR 6HUJLR /LPD 6LOYD WK HG

6DVVDNL B5RPHX .D]XPL &DXVD LPSHGLPHQWR GHILFLrQ
>&DXVH ,PSDUNPHMDW)\'LDQG ,QFDSDFLW\ $FFRUGLQJ WR ,QFO X
.9 QR X0\ $XJ+ S

6WDLQEDFN 6XVDQ O6WDLQEDFN :LOOLDP ,QFOXVmMR XP .
(GXFDWRUV@ 3RUWR BDHJUH $UWPHG (GLWR

N\NIJRWVN\ / 6 $ IRUPDomR VRFLDO GD PHQWH R GHVHQY
6RFLDO )RUPDWLRQ RI WKH 0LQG 7KH '"HYHORSPHQW RI +LJKHU
HW DO WUDQVODWHG E\ -RYDpP GHQRO OPDUHW R/ R/ XD\Q 6 LEORYGDQ J |
6mR 3DXOR ODUWLQV )RQWHYV

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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@ KWWSV GRL RMUXPSXE

$QD &DWDULQD GD RRYVBWDEHPWR GH2/LPPLODQGLIGIRD 0DUWLQV
5LHOGRGULJR GD &XGKIRJPUIUR LX D] FPHEDYDEUFHYHUUHLUD GH
9IDOGHQLFH 6RUROGRBLRGHIBIRXPD Y HEDmMB H TR IELRE6LOYD $Q

$%675%&7

$PLGVW WKH VHDUFK IRU WUXO\ LQFOXVLYH HGXFDWLRQ WKL\
PDVWHU V GHJUHH LQ HGXFDWLRQDO VFLHQFH DW /HRQDUGR G
D VHW RI SUDFWLFDORDGWYLHUWH H\O Db/YyAVFHRR/RLNE OWM KW W SURP R W I
FRIQLWLYH VNLOOV LQ VWXGHQWY ZLWK KHDULQJ LPSDLUPHQ\
WKH DFWLYLWLHY FDQ UHDFK SHRSOH RI GLIVWVHWHYQ W WIHBHNLDRQ G
OHDUQLQJ EDUULHUV DQG VWUHQJIJWKHQLQJ HYHU\RQH V SDUW
VWUDWHILF UHSHWLWLRQ DQG WKH LGHD WKDW HDFK VWXGHC
UK\WKPV DQW L\HWQ IJIXKODVYWWUXFWXUH RUJDQL]JHV IRXU FHQWUDO
FRRUGLQDWLRQ VHQVRU\ SHUFHSWLRQ UHDGLQJ DQG ZULWLC
YRFDEXODU\ 7KH PHWKRGRORJLFDO DQBUORIHKGKR BEL QWHXSGRHI
6LJQ /DQJXDJH /LEUDV DV D EULGJH ODQJXDJH DQG 8QLYHUYV
YLVXDO DLGV WDFWLOH VLIQV DQG ELOLQJXDO PHGLDWLRQ C
PRQLWRUOGFWRLYWHISRUWIROLR DQG ELOLQJXDO UXEULFV ZLWEK
WR PHDVXUH DFKLHYHPHQWY DQG DGMXVW WKH SHGDJRJLFDO
SUDFWLFH KLIJKOLJKW WKH QHHG IRUEEERQWHO KR XY JWHD/HMHMHLF M
EHWZHHQ FODVVURRP WHDFKHUV /LEUDV LQWHUSUHWHUV DQ

10DVWHU V VWXGHQW LQ (GXFDWLRQ DW /HRQDUGR GD 9LQFL 8QLYHUVLW\ ¢
DQDFDWDULQD #\DKRR FRP EU

20DVWHU V VWXGHQW LQ (GXFDWLRQ DW /HRQDUGR GD 9LQFL 8QLYHUVLW\ ¢
MUOLPDEXOWXUD#JPDLO ERP

KWWSV ODWWHV FQST EU

30DVWHU V VWXGHQW LQ (GXFDWLRQ DW /HRQDUGR GD 9LQFL 8QLYHUVLW\ ¢
NDPLODPDULDYLDQD#KRWPDLO FRP

40DVWHU V VWXGHQW LQ (GXFDWLRQ DW /HRQDUGR GD 9LQFL 8QLYHUVLW\ ¢
URGULJR #KRWPDLO FRP

KWWSV ODWWHV FQST EU

5S0DVWHU V VWXGHQW LQ (GXFDWLRQ DW /HRQDUGR GD 9LQFL 8QLYHUVLW\ ¢
URJHULR JEL#JPDLO FRP

KWWS ODWWHV FQST EU

SODVWHU V VWXGHQW LQ (GXFDWLRQ DW /HRQDUGR GD 9LQFL 8QLYHUVLW\ ¢
VDQIOLPD #JPDLO FRP

70DVWHU V VWXGHQW LQ (GXFDWLRQ DW /HRQDUGR GD 9LQFL 8QLYHUVLW\ ¢
YVRUROGRQLGHVRX]D#JPDLO FERP

83URIf 'U

ODVWHU V VWXGHQW LQ (GXFDWLRQ DW /HRQDUGR GD 9LQFL 8QLYHUVLW\ $
PDUFLRQSWHD#JPDLO FRP

KWWS ODWWHYV FQST EU

SODVWHU V VWXGHQW LQ (GXFDWLRQ DW /HRQDUGR GD 9LQFL 8QLYHUVLW\ ¢
SOLQLR DQGUDGH#HVFROD SU JRY EU

KWWS ODWWHVY FQST EU

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
)520 3/$11,1* 72 35$&7,&( $1 $8&&(66,%/( ('8&$7,21$/ *8,'( )25 678'(176 :,7+ +($5,1*
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LPSOHPHQWDWLRQ RI EHOQOWHXBG BQPBGFWWKIBHOQIWRPRWLQJ HTX
SDUWLFLSDWLRQ LQ VFKRRO

H\ZRUGWXFDWLRQDO LQFOXVLRQ %LOLQJXDO HGXFDWLRQ )RL
SHGDJRJLFDO SUDFWLFHYV

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
)520 3/$11,1* 72 35%$&7,&( $1 $&&(66,%/( ('8&$7,21$/ *8,'( )25 678'(176 :,7+ +($5,1*
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,1752'887,21
+($5,1* ,03%$,50(17 ,1 7+( 6&+22/ &217(.7

+HDULQJ LPSDLUPHQW +, FRQVWLWXWHY D FKDOOHQJH L
DIIHFWLQJ PLOOLRQV RI SHRSOH ZRUOGZLGH UHJDUGOHVV RI
WKDQ D VHQVRU\ OLPLWDWLR @G OLW PLSDBWR @®IQN X R QHWKHDY\H S B
FRPPXQLFDWLRQ DQG FRQVHTXHQWO\ IXO0 DQG HTXLWDEOH
ORRUHV

,Q OLJKW RI WKLV VFHQDULR LW EHFRPHV UHOHYDQW WR
ZLWKLQ WKH VFKRRO FRQWH[W VHHNLQJ WR XQGHUVWDQG KR:
HIITHFWLYHO\ SURPRWH DFFHVVFFHWWHRUVWEGEQ® \DEZDGKPLF ¥
MXVWLILHG E\ WKH QHHG WR EURDGHQ XQGHUVWDQGLQJ RI WK
SHGDJRJLFDO SDWKZD\V WKDW HQVXUH WKHLU IXO0 LQWHJUD\
LPSRUWDQFH RI DQ LQFOXVLYH DQG HTXLWDEOH DSSURDFK

,Q WKH VFKRRO FRQWH[W WKH SUHVHQFH RI VWXGHQWYV Z
DGDSWDWLRQV RU WHFKQLFDO UHVRXUFHV ,W UHSUHVHQWV I
EXLOGLQJ D JHQXLQHO\ LQFOXVLYW\HYYQBRQPHQMO \ L\Y RAKH. & B W
HQULFKLQJ HOHPHQW RI WKH HGXFDWLRQDO SURFHVV +HDULQ
DQG SURFHVVLQJ LQIRUPDWLRQ WKDW SHUPHDWHVY FODVVURRF
FRSURPLVH WKH SDFH DQG TXDOLW\ Rl OHDUQLQJ SURYRNH VI
DIIHFWLYH ERQGYV HVVHQWLDO WR WKH KROLVWLF GHYHORSPH

6FKLUPHU 6FKLUPHU

+LVWRULFDOO\ WKH HGXFDWLRQ RI LQGLYLGXDOV ZLWK K|
WUDQVIRUPDWLRQV UHIOHFWLQJ FKDQJHV LQ VRFLDO DQG SH
LQ VSHFLDOL]HG LQVWLWXWLRQWEIZBWMXMLORUF WVXY & B D6 BV

,Q WKLV UHJDUG LW LV HVVHQWLDO WR KLJKOLJKW WKH V
UHVHDUFK IRFXVHG RQ KHDULQJ LPSDLUPHQW LQ WKH VFKRRO
OLWHUDWXUH DQG XQUHVROY HGOS BDHW DRSO SUHH @\ KV H 6 & WX
PDGH LQ UHFHQW GHFDGHV VLJQLILFDQW FKDOOHQJHV SHUVL'
DFFHVVLELOLW\ DQG WKH GHYHORSPHQW RI HIIHFWLYH WHDFK
GLVFRVIVLRY WR FRQWULEXWH WR WKH FRQWHPSRUDU\ GHEDW
%UD]LO LQ FRPSDULVRQ ZLWK LQWHUQDWLRQDO H[SHULHQFH\
VWDWHY DQG HGXFDWLRQDO QHWZRUNV

6XFK DQ DSSURDFK DOWKRXJK LQWHQGHG WR RIIHU VXSSF
UHLQIRUFHG EDUULHUV EHWZHHQ GHDI DQG KHDULQJ VWXGHQ\

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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LQFOXVLYH HGXFDWLRQ WKH WUHQG LV WKH LQWHJUDWLRQ R
SXEOLF SROLFLHV DQG OHJDO IUDPHZRUNV WKDW JXDUDQWHH
6WDLQEDFN 6WDLQEDFN
7KLV SDUDGLJP VKLIW LV QRW OLPLWHG WR SODFLQJ VWXC
W LPSOLHV UHWKLQNLQJ PHWKRGRORJLHYV PDNLQJ FXUULFXO
LQYHVWLQJ LQ WKH FRQWLQWRXVOMBEVEDQJ WRHAXFDUWRUNQ G
RQO\ PDWHULDOL]HV ZKHQ WKH VFKRRO HQYLURQPHQW FDQ DC
UK\WKPV FRPPXQLFDWLRQ VW\OHV DQG LQGLYLGXDOLWLHV &
+RZHYHU LPSOHPHQWLQJ WKLV LGHDO IDFHV FRPSOH[ EDU
VFDUFLW\ RI /LEUDV LQWHUSUHWHUV WKH LQVXIILFLHQF\ RI D
HGXFDWLRQDO SROLFLHV UHHP® VDRI WHTLXHIQWWRKEH /D EF DIV 8 Q B
WKDW XQIRUWXQDWHO\ FRQWLQXH WR LQIOXHQFH WKH VRFLD
SDUWLFLSDWLRQ DQG UHFRJQLWLRQ RI LQGLYLGXDOV ZLWK KF
*LYHQ WKLV VFHQDULR WKH SUHVHQW DUWLFOH DLPV WR
KHDULQJ LPSDLUPHQW LQ WKH VFKRRO FRQWH[W H[SORULQJ W
LOQVWLWXWLRQV ,W LQWH® ST LW RWLGRDA R QRAVL\R ORQ GILKMLR Q |
DOVR WKH SHGDJRJLFDO VWUDWHJILHY DQG WHFKQRORJLFDO U
LQFOXVLRQ
$VVLVWLYH WHFKQRORJLHV ELOLQJXDO PHWKRGRORJLHV
VRPH Rl WKH HOHPHQWY WKDW ZLOO EH GLVFXVVHG WKURXJKF
ORUH WKDQ D WHFKQLFDO DQDO\VLV WKLV VWXG\ SURSRV|
VWXGHQW ZLWK KHDULQJ LPSDLUPHQW FDUULHV VWRULHV SR\
8QGHUVWDQGLQJ WKHVH VSDM\WMHU\RLHOHIPQRRPBOUBQFI® RU
LW LV DQ DFW RI VRFLDO MXVWLFH DQG D FRPPLWPHQW WR HT
SRVVLEOH WR HQVXUH WKDW WKHVH VWXGHQWY UHDFK WM& U
PHDQLQJIXO VFKRRO H[SHULHQFH ZKHUH HYHU\ YRLFH HYHQ I
7R GHYHORS WKLV VWXG\ LW LV VWUXFWXUHG DURXQG NH
WKH FRQFHSWXDO DQG WKHRUHWLFDO DVSHFWV RI KHDULQJ L
WKH LPSDFWV WKLV FRQGDW GRER EQNVWRQY W &H YCHMRSPMYWFR | L
WKH SODQQLQJ RI DFWLYLWLHV LQ 6SHFLDOL]JHG (GXFDWLRQD
LPSDLUPHQW )LQDOO\ LW SUHVHQWY FODVVURRP H[SHULHQF}
VWIMIQHQLQJ HGXFDWLRQDO LQFOXVLRQ DQG LPSURYLQJ WHDF

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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3/$11,1* 2) $&7,9,7,(6 ,1 6($ )25 678'(176 :,7+ +($5,1* ,03%$,50(17

3HGDJRJLFDO SODQQLQJ DLPHG DW 6SHFLDOL]HG (GXFDWL
KHDULQJ LPSDLUPHQW PXVW DUWLFXODWH FOHDU REMHFWLYH
DVVHVVPHQW SURFHGXUHV ,Q WK IUH WHIIDNAG WWR KH) WBIR 8 R WIHOO!
PRWRU DBBRWRIFR®DO GLPHQVLRQV SURPRWLQJ OHDUQLQJ H[S
HQJDJHPHQW DQG ELOLQ@IRDWXIXHWV¥VLRQ /LEUDV

7KH FHQWUDO REMHFWLYH LV WR IRVWHU WKH KROLVWLF ¢
WKURXJK DFWLYLWLHVY WKDW HQJDJH WDFWLOH YLVXDO DQG
FRRUGLQDW LYRGQ ED@GFRRPXQLFDWHRIL P$ GG MWR.RRQORO LBRWH |
WKDW LQWHJUDWH /LEUDV DQG 3RUWXJXHVH DQG WR HVWDEO
6($

2SHUDWLRQDOO\ DQG PHDVXUDEO\ WKUHH PDLQ JRDOV DU
YLVXDO DQG YLEURWDFWLOH VLIJQDOV LQ SUHGHILQHG UK\WKP
LQGLFDWRUV VXFK DV DWWHQWYR @ W/R BAUIOH LD Y6 FROWDIER UB
JURXS WDVNYV &RQVROLGDWH D ELOLQJXDO UHIOHFWLYH S|
LQGLYLGXDO SURJUHVV DQG GHILQLQJ VKRUW OHDUQLQJ F\FOlI

7KH PHWKRGRORJLFDO DSSURDFK DGRSWV WKH SULQFLSOH
VSHFLILF DGDSWDWLRQV WR WKH QHHGV RI LQGLYLGXDOV ZLW
HQG LW SULRULWL]HV YLVXBD O/ VIDLOMN FIHQ GV WHK B WUHH & X RWDLFRACL |
DOZD\V LQWHJUDWHG ZLWK PHGLDWLRQ LQ /LEUDYV

7KH OLQUGWHWDFWLRQDO D[LV SURPRWHYV ELOLQJXDOLVP "
WHDFKHU DQG WKH /LEUDV LQWHUSUHWHU LQFOXGLQJ LQWHU
VXSSRUWHBRBDWUDKW YLV XDOVPIDWHEUD®VIORGVOULHY )LQDOC
D[LV HQFRXUDJHV VWXGHQW DXWRQRP\ E\ SURSRVLQJ ZHHNO\
DQQRWDWHG SKRWRJUDSKYV JRDO PDSV YDOXLQJ WKH VWXGF
SURFHVV

$VVHVVPHQW DVVXPHV D SURFHGXUDO DQG IRUPDWLYH FK
WKURXJK WKH DSSOLFDWLRQ RI WKH % %6 DQ 0 (HX PBHBHPH WWR BK
DUH GHILQHG &RQWLQXRXV PRQLWRDWQF RE FIRQGDW WRIGEY VRK U
DQG GXUDWLRQ PRPHQWDU\ WLPH VDPSOLQJ DQG DGDSWHG L
SHUIRUPDQFH 7KHVH GDWD DUH RUJDQL]HG LQWR ZHHNO\ FKD

6XPPDWLYH DVVHVVPHQW RFXQW& NWHW N H Q@G RZ LHDKE K WD
WKH % %6 DQG DQDO\VLYV Rl WKH UHIOHFWLYH SRUWIROLR ZLW
SRVVLEOH ZLWK WKH IDPLO\ 7K\ ¥ LSOLRRKDD LW/XER P 5D MPK-DQW H

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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QRVYWHUEDO FRPPXQLFDWLRQ JURXS FROODERUDWLRQ DQG DX\
LV HQVXUHG WKURXJK JUDGXDO PRWRU DGDSWDBMHIRQIV WR VDI

JLQIXLVWLF ,QWHUIDEH

7KH OLQJXLVWLF LQWHUIDFH LQYROYHYV WKH SULRULWL]HG
SULPDU\ PHDQV RI FRPPXQLFDWLRQ DQG OHDUQLQJ IRU WKH G
LQIRUPDWLRQ LV FRQYH\HG FOHDUGGHQ® PF PHWXEDO QB SXO
VXSSRUW LV SURYLGHG E\ WKH /LEUDV LQWHUSUHWHU WKH /L]
$VVLVWDQFH 6($ WHDFKHU ZKR IDFLOLWDWH FRPPXQLFDWLR!
DUBISWHG ZLWK YLVXDO DQG VLIQHG HOHPHQWYV PDNLQJ WKt
VWXGHQW WR DFWLYHO\ SDUWLFLSDWH LQ FODVV

3HGDJRJLFDO ,QWHUIDEH

7KH SHGDJRJLFDO LQWHUIDFH UHIHUV WR WKH SODQQLQJ |
FRQVLGHU WKH QHHGV RI WKH GHDI VWXGHQW ZLWKLQ WKH FR
WKLV LQWHUIDFH WKH FXUUKFXDW R GNQMMAYSOLHG XK 8 UR PRRAK
GHYHORSPHQW 7KH DFWLYLWLHVY DUH GHVLJQHG WR EH LQFOX
HQFRXUDJH SDUWLFLSDWLRQ DQG HIIHFWLYH OHDUQLQJ $VVH
VWR®HMY SURJUHVV DQG DGMXVW LQVWUXFWLRQ WR RYHUFRPH
HITHFWLYH DQG SHUVRQDOL]JHG HGXFDWLRQDO SURFHVV

&855,&8/80 6.,//6

7KH %UD]LOLDQ HGXFDWLRQDO V\VWHP DGRSWV2WKH %DVH
I1DWLRQDO &RPPRQ2&EDXWDLFXQGDWRDMHIHIHUHQFH IRU RUJDQL]I
(GXFDWLRQ ,W JXLGHV WKH HVVHQWLDO OHDNMXGKHIVRKWFERMYV
DQG PRGDOLWLHV RI HGXFDWLRQ $V VWDWHG RQ WKH %1&& ZI

7KH %9DVH HVWDEOLVKHVY WKH NQRZOHGJH FRPSHWHQFLHYV
DOO VWXGHQWY WKURXJKRXW EDVLF VFKRROLQJ *XLGHG E\
RXWOLQHG LQ WKH 1DWLRQDO &XXRDWXRQUWXKHGHDY ) HD\O LR
WKDW GLUHFW %UD]LOLDQ HGXFDWLRQ WRZDUG FRPSUHKHCQ
D MXVW GHPRFUDWLF DQG LQFOXVLYH VRFLHW\ %5%$6,/

(DFK VNLOO LV DVVLJQHG D FRGH WKDW IROORZV D VWDQG
VWDJH RU FXUULF X4 D U CFR®ISIRADGHKR/R Gt (G M P B Y WRQ \ ()G XFIDIW L R Q
BFKRROt<RE¥WK DQG $GXOW (GXFDWRRS® FRKHHWMORQRALQIMVR W

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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HGXFDWLRQ WKH DFURQ\P RI WKH NQRZOHGJH DUHD VHSDUD
RI WKH VNLOO DQG WKH LGHQWLILFDWLRQ RI WKH VWDWH DQC
YLIXUH

J)LIXUH &RPSRVLWLRQ RI WKH VNLOO FRGH LQ WKH &XUULFXOX®B5RI (VSt

MNumeracio sequencial da habilidade, sendo que novas
habilidades recebem nova numeracao.

Area de Conhecimento ou Componente Curricular

Ano/Periodo correspondente dessa etapa da Educacio Basica

— Etapa da Educacao Basica

6RXUFH (6 &XUUtFXOR 9ROXPHS$QR(Q YILQRLYXO&EOPHFWDRP 9ROXPH («
J)LQDO <HDUV@ SDJ

6FKHPD RI WKH FXUULFXOXP VNLOO LGHQWLILFDWLRQ FRG
GLVDJJUHJDWHG LQWR ILYH VHIJPHQWY HDFK ZLWK D VSHFLILF
<HDU 3HULRG IRU WKDW VWDJH /3 &RRIFOHGIW $UH D/ RTUXE QUL
QXPEHU (6 VXIIL[ LQGLFDWLQJ DQ DGDSWDWLRQ WR WKH (6
VHIPHQW WR LWV FRUUHVSRQGLQJ GHILQLWLRQ LOOXVWUDWL
WHPSRUDO SGDSEPERW UND VNLOO VHTXHQFH DQG ORFDO |

7KH VHOHEWLRQ RI VNLOOV WR EH ZRUNHG RQ ZLWK WKH V
DVVHVVPHQW DQG IREFXVHG RQ WKH OLWHUDF\ SURFHVV DLPLC
DEVWUDFW DQG WR IRVWHU PHDQLQJIXO OHDUQLQJ

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
)520 3/$11,1* 72 35%$&7,&( $1 $&&(66,%/( ('8&$7,21$/ *8,'( )25 678'(176 :,7+ +($5,1*
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G, 0O (SHULPHQW ZLWK GLIIHL '"HPRQVWUDWH JUHDWHU FRQW
VWURNH DQG SUHVVXUH XVLQJ LOVWUXPHQWY ZKHQ SHUIRUPL(
EUXVK FKDON HWEF FROWUR( WKH IRUFH DQG GLUHFWLRQ RI ]

SUHFLVLRQ VXUIDFHV DQG PDWHULDOV D
GHYHORSLQJ ILQH PRWRUUPRWRR

ZULWLQJ
() 0$ (68VH WKH PHDQLQJ RI Q 8QGHUVWDQG WKH FRQFH S

DQ LQGLFDWRU RI TXD(

(, ) B5HFRJQL]H DQG QDPH OHY 6WLPXODWH UHFRJQLWLRQ DQG
HVSHFLDOO\ WKRVH LQ RQ PDNH XS WKH VWXGHQW!

() /3 (6'LVWLQIJXLVK OHWWHU) 5HFRJQL]H WKH OHWWHUV RI W

RWKHU JUDSKLF VLIQV LQ PHD( OHWWHUV LQ RQH V RZQ QDPH
RUDO WUDQVODWLRQ@ OHWWHUV IRUP ZRUGV GLVWLQ

VIPEROV SXQFWXDWLRQ

() /3 SHODWH VRXQG HOHPH SURPRWH UHFRJQLWLRQ RI WKF
SKRQHPHVY SDUWYV RI ZRUGYV 5HFRJQL]JH DQG DSSURSULDWH

UHSUHVHQWDWLRQ HDFK ZRUG KDV PHDQLQJ DQ(
FRQVWUXFWLRQ RI PHD

() /3 /RFDWH H[SOLFLW DQG LI &RPSUHKHQG WKH PHVVDJH 'H
WH[WV

(, (7 (VWDEOLDRQKIDEKFMM UHODY )RUPXODWH VLPSOH K\SRWKHVH

HYHU\GD\ VLWXDWLRQ QH[W LQ DQ REVHUYHG \

() (7 5HODWH EDVHG RQ SHUY B5HFRJQL]JH VLPLODULWLHV DQG
SHRSOH DQG VLWXDWLRQV L{ PDWHULDO UHODWLRQVKLSV G
GLIIHUHQFHYV UHDVRQLQJ DQG UHVSHFW

()&,&/2 0% (6 (-®RQVWUXFW VH 2UJDQL]H DQG RUGHU IDPLOLDU
QDWXUDO QXPEHUV LQ DVFHQGI| E\ ILJXUHV XVLQJ DWWULEXWFH
DQ\ JLYHQ QXPEHU XVLQJ DQ H VL]IH SURPRWLQJ ZRUN ZLWK

FRPPRQ DWWULEXWHV FODVVLILFDWLRQ DQG F

7KH DEWLYLWLHYV ZHUH SODQQHG EDVHG RQ WKHVH VNLOO
SURWDJRQLVP DQG DXWRQRP\ UHVSHFWLQJ KHU GHYHORSPHQ
7KLV SURYLGHV D VROLG IRXQGDW L RWGWL WRLLD W KIHQ G HX® R DLEDRH QY W
IXQGDPHQWDO VNLOOV IRU WKH VXEVHTXHQW VWDJHV RI VEKR

7KH SURSRVDOV DOVR VRXJKW WR SURPRWH LQFOXVLRQ D
HGXFDWLRQDO SURFHVV ZLWK HPSKDVLV RQ WKH GHYHORSPH
WKURXJK SUDFWLFDO YLVXDO DQG FRQWH[WXDOL]JHG DFWLYL

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
)520 3/$11,1* 72 35%$&7,&( $1 $&&(66,%/( ('8&$7,21$/ *8,'( )25 678'(176 :,7+ +($5,1*
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678'(17 352),/( $1' 0(7+2'2/2*< 6(/(&7,21

7KH VWXGHQW ZKR SDUWLFLSDWHG LQ WKH DFWLYLWLHV Z
RUDOL]JHG DV VKH FRPPXQLFDWHG WKURXJK LVRODWHG ZRUG\
XQGHUVWRRG RUDO FRPPXQLFDWHERWQLVHVDSH BIH/QRX\U E K N Q NDVSAB)
6KH GLG QRW XVH %UD]LOLDQ 6LJQ /DQJXDJH /LEUDV ZKLFK ¢
PHGLDWLRQ SURFHVV DV LW OLPLWHG KHU XQGHUVWDQGLQJ F
JLEUDV ZDV WDNLQJ SODFH DW WKDW WLPH DW VFKRRO ZLWK
VFKRRO SHULRG 6KH DOVR UHFHLYHG 6SHFLDOL]JHG (GXFDWLR
LPSDLUPHQW IRFXVLQJ3RYWXHB¥RXDLY IDVVRPBRRIG ODQJXDJH

$W WKDW WLPH VKH ZDV HQUROOHG LQ WKH WK 6WDJH RI
GH $OFKQWDUD *DOYrDV' 6WDWH 6FKRRO RI (OHPHQWDU\ DQG ¢
3UHWR (VStULWR 6DQWR +HU HQUWW\GL DOV R GANKKOHVKIRKRFER O IFWR R RV,
WR VWUXFWXUHG HGXFDWLRQDO H[SHULHQFHY GXULQJ FKLOGk
FRQFHSWXDO JDSV

7KH VNLOOV VHOHFWHG IRU ZRUN ZLWK WKH VWXGHQW ZH!L
DVVHVVPHQW DQG LQLWLDO REVHUYDWLRQV WDNLQJ LQWR DF
QHFHVVDU\ WR SURSRVH FHR@FWHLW HW Y HV X\ 0D \WW QG WITHRMWLHG K
KHU GDLO\ OLIH IDFLOLWDWLQJ WKH JUDGXDO FRQVWUXFWLRZC

7KH SHGDJRJLFDO SURSRVDOV ZHUH LQWHQWLRQDOO\ SOD
DQG LQ WKH VWXGHQWTV FRJQLWERMW LB R@IX G\HW HO RISFPMRW ¥Q
LOQWHJUDWH FRQFHSWXDO GHYHO RIS PLHIGN PHDMX. QKM HHIBAVLR
WKH DSSURSULDWLRQ RI WKH ZULWLQJ VI\VWHP DQG WKH FRQV
DXWRQRP\ DQG DFWLYH SDUWLFLSDWLRQ LQ WKH HGXFDWLRQTE

7KH DFWLYLWLHV ZHUH FDUULHG RXW EHWZHHQ $SULO DQC
FRQWLQXRXV PRQLWRULQJ RI WKH VWXGHQW DQG WKH FROOHF

‘RUNLQJ ZLWK WKH VWXGHQW UHTXLUHG FRQVWDQW DWWH
IOH[LELOLW\ WR HQVXUH WKDW LQWHUYHQWLRQV ZHUH DOLJQ}!
OHDUQLQJ SURFHVV ZDV JU DBEX DO DHIEL WH RIOL LDH/G LM Y I MOLAR\D
\HW FRQVROLGDWHG

7KHUHIRUH LW ZDV QHFHVVDU\ WR FRQWLQXDOO\ UHYLVLYV
GLYHUVH UHVRXUFHV DQG PRUH DFFHVVLEOH VWUDWHJILHV W}
DSSURSULDWLRQ ,Q VXFK FDMWHMW WWREXIERRIOHGHEN REYXHWGE HDG/ V
PLOHVWRQHV RI DFKLHYHPHQW LQ KHU HGXFDWLRQDO MRXUQH

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ

)520 3/$11,1* 72 35$&7,&( $1 $&&(66,%/( ('8&$7,21$/ *8,'( )25 678'(176 :,7+ +($5,1*
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'"(9(/230(17 2) $&7,9,7,(6 ,1 7+( 5(6285&( 5220
,Q RUGHU WR IDFLOLWDWH D EHWWHU XQGHUVWDQGLQJ RI
E\ OHVVRQ LQ FKURQRORJLFDO RUGHU FRQVLGHULQJ WKDW W
$SULO DQG -XO\ G X UL QW KHK+R KWK B /Gl BISX\W WU(BXFDWLRQ
7KLV VWUXFWXUH DOORZV IRU D PRUH FRPSUHKHQVLYH UH
WKH DFWLYLWLHVY FRPSOHPHQWHG E\ SKRWRJUDSKLF GRFXPH
SURJUHVYV

6.,//16 () 13 $1' (, ()

$V SDUW Rl WKH GLDJQRVWLF DVVHVVPHQW DFWLYLWLHYV
FRQWH[W ZHUH XVHG HPEHGGHG LQ VKRUW WH[WV )LJXUH
ZLWK WKH YRFDEXODU\ RI WKHVHQAW.XYRWREB QWKLY 2R VRKHXKIE O
DELOLW\ WR UHFRJQL]H ZRUGV XQGHUVWDQG WKHLU PHDQLQJ
H[SHULHQFHV

7KH VDPH ZRUGV ZHUH DOVR ZRUNHG RQ WKURXJK LPDJH C
WR HVWDEOLVK WKLY FRQQHFWLRQ LQGLFDWLQJ WKH QHHG IF
VNLOO

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ

)520 3/$11,1* 72 35$&7,&( $1 $&&(66,%/( ('8&$7,21$/ *8,'( )25 678'(176 :,7+ +($5,1*
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JLIXUH 6HQWHQFHRUFBRQYWDLQLQJ NH\
15104

ENCONTRE ECIRCULE AS PALAVRAS NO TEXTO ABAIXO:

"LIVRO - LAPIS - BORRACHA
MOCHILA - CANETA - CADERNO

TODO COMECO DE ANO LETIVO E/ MARCADO POR UMA VISITA ESPECIAL A
PAPELAR]A DO BAIRRO. JULIA, ANIMADA PARA SEU PRIMEIRO DIA DE AULA,
PREPARAVA\SUA MOCHILA COM TODO CARINHO. DENTRO DELA, COLOCOU UM
\O’CDERNONOVINHO DECORADO COM AS PERSONAGENS QUE MAIS GOSTAVA. AO
LADO, ENCAIXOU CUIDADOSAMENTE UM/LIVRO DE LEITURA QUE A PROFESSORA
HAVIA INDICADO NAS’FERIAS‘

ENQUANTO ORGANIZAVA OS MATERIAIS, ELA PERCEBEU QUE HAVIA TRES
TIPOS DIFERENTES DE LAPIS: UM PARA ESCREVER, OUTRO PARA
IDESENHAR! E UM COLORIDO QUE GANHARA DE PRESENTE. TAMBEM
\FPAROU SUA BORRACHA FAVORITA, DAQUELAS QUE APAGAM SEM
DEIXAR MARCAS, E OUTRA, EM FORMATO DE CORAGAO, SO PARA
ENFEITAR O ESTOJO. PARA COMPLETAR, SUA CANETA AZUL DE TINTA
SUAVE, PERFEITA PARA FAZER ANOTACOES CAPRICHADAS NO CADERNO
NOVO.

NO DIA SEGUINTE, JULIA ACORDOU CEDO, TOMOU CAFE E, AO COLOCAR
A MOCHILA NAS COSTAS, SENTIU A EMPOLGAGAO TOMAR CONTA. NO
CAMINHO, MOSTRAVA PARA OS AMIGOS SUA NOVA BORRACHA E
CONTAVA COMO CADA LAPIS TINHA®UMA FUNGAO. NA SALA, A
PROFESSORA ELOGIOU O CUIDADO COM O MATERIAL, PRINCIPALMENTE
0 CAPRICHO COM O LIVRO DE LEITURAE O ZELO COM A CANETA.

DURANTE A AULA, JULIA USOU SEU CADERNO PARA COPIAR AS PRIMEIRAS
LIGOES, O LIVRO PARA ACOMPANHAR A LEITURA COLETIVA, E A CANETA
PARA SUBLINHAR AS PALAVRAS IMPORTANTES. NO RECREIO, DEIXOU A
MOCHILA NO CANTO DA(SALA) MAS NAO SEM ANTES [VERIFICAR|SE A)
BORRACHA, OS LAPIS E OS OUTROS MATERIAIS ESTAVAM
GUARDADOS. AFINAL, [ELA) SABIA QUE (CUIDAR) DOS SEUS IT
ESCOLARES ERA UMA FORMA DE MOSTRAR RESPEITO PELO ESTUDO E
POR SI MESMA.

BRXUFH $XWKRUYV
7JUDQVFULSWLRQ (QJOLVK
),1'" $1' &,5&/( 7+( :25'6 ,1 7+( 7(;7 %(/2:
%22.+3(1&,/+(5$6(5
%$&.338&+3(1+127(%22.
7KH ZKROH VEWXRPROENBIVSHFLDO YLVLW WR WKH QHLJKERUKRRG VWDWLRQH
SUHSDURDEF KSMIAKK JUHDW FDUH ,QVLGRHE®RWKEBRKREDG'KE W EWRXG U IDY]
1H[W WR LW VKH FDERRMNIOIDW WXFNWEOLFKBU KDG UHFRPPHQGHG GXULQJ WK
'KLOH RUJDQL]LQJ KHU PDWHULDOV VKH QRWSHABGRW K DI'W UVKHUML DK U B Q\RKA!
DQG D FRORUHG RQH VKH KDG UHFHLWKHG \EBMUDWILYWX LBKKL Q O WRK M HRSDHM W K B
PDUNV IURP WKH RWKHUV VKDSHG OLNH D KHDUW PHDQW S\HDIOMKE R/PRWR W K
LQN ZDV SHUIHFW IRU PDNL@RWHERRIQRWHY LQ WKH QHZ
7KH QH[W GD\ -~OLD ZRNH XS HDUO\ KD GERHANSERFINHWM WXGIGH [FILMHHP 18 ® W VRL Q
VFKRRO 2Q WKH ZD\ VKH VKRUZB® &G W ROG QGSHIOKRB® BDFKHFLILF SXUSRVH
FODVVURRP WKH WHDFKHU SUDLVHG WKH FDUH VKH KDG WD N i Q RANQW KK KIHJU
GHGLFDWLRQ ZKHI@ XVLQJ WKH
'XULQJ FODVV ORWBH BRRFR SHWKH |LERRANEHRORPEZ WHKHH JURXISQURH B Q GO U O
LPSRUWDQW LQIRUPDWLRQ ER®BNSIDJFN KH VRO DAKHU @ R PWE BMUD V WRIWQFFKDARG! H G |
WKH RWKHU PDWHULDOV ZHUH ZHOO VWRUHG $IWHU DOO VKH NQHZ WKDW
IRU KHU VWXGLHV DQG IRU KHUVHOI

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ

)520 3/$11,1* 72 35$&7,&( $1 $&&(66,%/( ('8&$7,21$/ *8,'( )25 678'(176 :,7+ +($5,1*
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,Q WKH IROORZLQJ DFWLYLW\ WKH VWXGHQW ZD\0O B WNH3J V
H[HUFLVHV SURPRWLQJ DSSURSULDWLRQ Rl KHU RZQ QDPH DQ
DFWLYLW\ DLPHG WR REVHUY H WKH W WXAKQ WK HOGIN W &/ IRU \D 0\
VHTXHQFH WKDW IRQB\D RHQWIDPB®VSHFWY Rl WKH OLWHUDF\ S|

$GGLWLRQDOO\ DQ DFWLYLW\ LQYROYLQJ WUDFLQJ YDULR
OLQHV LQ GLIIHUHQW VKDSHV FXUYHWLY SIHD OVK HLIRDIY ZBW K
FRQWURO PRWRU SUHFLWRIQRQL®DING WK P WDGL S HBMOSW RQW U LE X
ZULWLQJ

JLIXUH $FWLYLW\ LOYROYLQJ WUDFLQJ RI YDULHG SD

6RXUFH $XWKRUYV

+RZHYHU LW ZDV REVHUYHG WKDW WKH VWXGHQW ZDV XQ
UHTXLULQJ FRQVWDQW VXSSRUW WR UHFRJQL]H WKH OHWWHU\
LPSRUWDQFH RI XVLQJ GLIIHUB@WQDWIBGYXEIPWHILHY DQG LQ

6.,// ()&,&/2 0% (6 (-$

7KH VWXGHQW ZDV SUHVHQWHG ZLWK DQ DFWLYLW)\ XVLQJ
EORFNV JHRPHWULF VKDSHY DQG MDU OLGV )LJXUH ZLWK
YLVXDO SHUFHSWLRQ DQG ILgN PR®NRLY WRIRSURSIL R D WDLQRLQ L @ B HV ¥
DFFRUGLQJ WR GLIIHUHQW FULWHULD FRORU VKDSH DQG VL]

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ

)520 3/$11,1* 72 35%$&7,&( $1 $&&(66,%/( ('8&$7,21$/ *8,'( )25 678'(176 :,7+ +($5,1*
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LIXUH $FWLYLW\ LQYROYLQJ FODVVLILFDWLRQ DQG RUG

6RXUFH $XWKRUYV

'XULQJ WKH DFWLYLW\ WKH VWXGHQW ZDV HQFRXUDJHG W
HOHPHQWY DFFRUGLQJ WR HDFK FKDUDFWH U R WML B ONUIDXFMBIDAAL
WKH GHYHORSPHQW RI PDWKHPDWLFDO WKLQNLQJ
6.,// () 0% (6

,QLWLDOO\ WKH VWXGHQW ZDV HQFRXUDJHG WR PRGHO VF
FRUUHVSRQGLQJ WR WKH TXDQWLW\ LQGLFDWHG \EH S UL@RWFHNG/ (
JROGHQ PDWHULDO VKH ZDV DVNH® WR/ 8RQBQ RJHWR DNKMH FXE
JLIXUH

YJLIXUH $FWLYLW\ LQYROYLQJ TXDQWLW\ UHSUHVHQWDWLF
R Q-

6RXUFH $XWKRUYV

,Q WKH QH[W VWDJH SULQWHG PDWHULDOV JRXDFKH SDLC
REMHFWLYH RI SURPRWLQJ WKH ZULWLQJ RI QXPHUDOV 7KLV L

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
)520 3/$11,1* 72 35%$&7,&( $1 $&&(66,%/( ('8&$7,21$/ *8,'( )25 678'(176 :,7+ +($5,1*
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EHWZHHQ QXPEHU DQG TXDQWLW\ DQG WKH GHYHORSPHQW RI
DOVR VRXJKW WR VWLPXODWH ORJLFDO UHDVRQLQJ DQG VSDW
QXPHULFDO V\PEROV

J)LIXUH $FWLYLW\ XVLQJ SULQWHG PDWHULDOV JRXDFKH

6RXUFH $XWKRUYV

6..//16 (, () $1'(, (O

'XULQJ WKH GLDJQRVWLF DVVHVVPHQW SHULRG DQ LQIRUI
GDLO\ URXWLQH DOORZHG IRU WKH H[SORUDWLRQ RI PHDQLQJI
0DSV WRRO UHDO LPDJHV RI KHU HRRHHDQG YKKRR G RGP & F
RI LQWHUDFWLRQ DQG FRQWH[WXDOL]DWLRQ )URP WKLV H[SHL
VFKRRO ZHUH LQWHQWLRQDOO\ LQWURGXFHG SURPRWLQJ Wt
7KH LPDJHVQIHUGH B@E XVHG DV YLVXDO VXSSRUW HQDEOLQJ W
EHLQJ WDXJKW ZLWK KHU UHDOLW\ IRVWHULQJ FRPSUHKHQVLF

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
)520 3/$11,1* 72 35%$&7,&( $1 $&&(66,%/( ('8&$7,21%$/ *8,"( )25 678'(176 :,7+ +($5,1*
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Y)LIXUH

$SFWLYLW\ XVLQJ WKH ZRUGV &$6% DQG (6&2/$%
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I1H[W WKH VWXGHQW ZDV LQYLWHG WR SDLQW WKH GRWW}

VZDE DQG SDLQW 7KLV VWUDWHJI\ DLPHG WR GHYHORS ILQH PF
WKH OHWWHUV LQ KHU RZQ QOWWHGRXEYHUT KHIUWRA L GPHRG Y ROW KD

RXW PDQLSXODWH DQG DUUDQJH WKH OHWWHUYV RI

KHU QDPH

7KLY SUDFWLFH VHHNV WR SURPRWH PHPRUL]DWLRQ RI WK
VLPXOWDQHRXVO\ HQFRXUDJLQJ DXWRQRP\ LQ FRQVWUXFWLQJ

WKURXJK KHU RZQ

QDPH

LIXUH

6RXUFH $XWKRUYV

$FWLYLW\ XVLQJ FRWWRQ VZDE DQG SDLQW

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
L7+ +($5,1%

)520 3/$11,1* 72 35%$&7,&(
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6../1/ () 0% (6

7KH VWXGHQW ZDV SUHVHQWHG ZLWK DQ DFWLYLW\ XVLQJ
QXPHULFDOWGIQHEEBB¥NYV JROGHQ PDWHULDO DQG VKHHWYV ZL)
FLUFOHV FRUUHVSRQGLQJ WR LWV TXDQWLW\

'XULQJ WKH DFWLYLW\ WKH VWXGHQW ZDV JXLGHG WR URC
SODFH WKH FRUUHFW QXPEHU RI VPDOO FXEHV XQLWV IURP W
FRUUHVSRQGLQJ VKHHW )LJXV H X O WAKSLOVHSWIRIFIOY LMXFROD\H R L
RQWRQH FRUUHVSRQGHQFH DQG ILQH PRWRU FRRUGLQDWLRQ
DXWRQRP\ LQ WDVN H[HFXWLRQ

JLIXUH $FWEI:YLW\ XVLQJ YDULRXV YLVXDO DQG FRQFUH

(a1

’ |'
6RXUFH $XWKRUV
7KH DFWLYLW\ ZDV GHVLJQHG WR EH SOD\IXO DQG LQWHUL

SURPRWLQJ WKH FRQVWUXFWLRQ RI WKH FRQFHSW RI TXDQWL\
GLH DOVR LQWURGXFHG DQ HOHPHRWURNNVQEU KWILV B FINQY HH G DI

6.,//6 (, () $1'() I3 (6

'LWK WKH VXSSRUW RI SODVWLF OHWWHUV DFWLYLWLHV Z
WKDW PDNH XS WKH VWXGHQWYV QDPH IRVWHULQJ WKH GHYHC
FRPSOHPHQWDU\ UHVRXUFH D SWHH RQXGH®W I/X$IFORMWIR V@ BUQ
KHOSHG VWUHQJWKHQ WKH HPRWLRQDO FRQQHFWLR®DVMR WKH
HVVHQWLDO DVSHFW RI WKH OLWHUDF\ SURFHVV

7KH DFWLYLW\ DOVR LQYROYHG DVVRFLDWLOJ, WK H DIBWKN -
LOOXVWUDWLYH LPDJHV DQG VXSSRUW ZRUGV DV UHLQIRUFHP!

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ

)520 3/$11,1* 72 35%$&7,&( $1 $&&(66,%/( ('8&$7,21$/ *8,'( )25 678'(176 :,7+ +($5,1*
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UHFRJQLWLRQ DQG PDQLSXODWLRQ ,Q D VXEVHTXHQW DFWLYL
OHWWHUV FRQFOXGLQJ ZLWK WKH ZULWLQJ Rl KHU RZQ QDPH
VSHOOLQJ

$GGLWLRQDOO\ QXPEHUV ZHUH LQFRUSRUDWHG LQWR WKF
VWXGHQW FRXOG GLVWLQJXLVK EHWZHHQ OHWWHUV DQG QXPE
VIPEROV ZLWKLQ WKH ZULW LLRIQVL VWHH/R/ HTKW I/ D@L | RHU WE W LEOMNY H
ZULWLQJ DV ZHOO DV IRU UHFRJQL]JLQJ WKH JUDSKLF FRQYHQ\

6..//6 (, () $1' () /3
$Q DFWLYLW)\ ZDV FDUULHG RXW XVLQJ SULQWHG PDWHULD
RSSRUWXQLW\ WR FRPSRVH KHU RZQ QDPH 7KLV SURPRWHG YlI
LGHQWLW\ DQG VXSSRUWHG WKUGGE QDMARKP QY LFEIXIQ QW LRORIVWE
D PHDQLQJIXO VHQVRU\ H[SHULHQFH HQFRXUDJLQJ DXWRQRP\
$GGLWLRQDOO\ WKH IXQFWLRQDO ZRUGV 3HX  , 3VLP  \F
ZLWK WKH JRDO RI H[SDQGLQJ WKH VWXGHQWTV YRFDEXODU
WKHVH I[UHTXHQWO\ XVHG ZRUGYV

J)LIXUH $FWLYLW\ XVLQJ IXQFWLRQDO ZRUGV 3HX ~ 3VLP

-

6RXUFH $XWKRUYV

6.,//() 0% (6

'LWK WKH DLP RI DVVLVWLQJ WKH VWXGHQW LQ DVVLPLOD\
XVLQJ SULQWHG PDWHULDOV FRQWDLQLQJ WKH QXPEHUV IURP
JLIXUH 7KH SXUSRVH Rl WWKW Q@ FVWKLH QP EB Y WRDDWUMWQ DV
YLVXDO DRG BEBPOBRDFK 'XULQJ WKH DFWLYLW\ WKH VWXGHQW
LOOXVWUDWLRQV RI DSSOHV DQG SDVWH WKHP LQWR WKH VSD

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ

)520 3/$11,1* 72 35%$&7,&( $1 $&&(66,%/( ('8&$7,21$/ *8,'( )25 678'(176 :,7+ +($5,1*
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HQJDJHG PXOWLSOH VNLOOV VXFK DV FRXQWLQJ ILQH PRWRU
UHFRIJQLWLRQ DQG XQGHUVWDQGLQJ WKH UHODWLRQVKLS EH\

)LIXUH $FWLYLW\ XVLQJ SULQWHG PDWHULDOV

EFOTMAO1/ES UTILIZAR O SIGNIFICADO DE NUMEROS
NATURAIS COMO INDICADOR DE QUANTIDADE

BC)C)
seee

1@
E00)
&CICIC)

6RXUFH $XWKRUYV

Adlos

JROORZLQJ WKDW WKH JDPH 31XPHUDO /DFLQJ IURP WR
RI H[SDQGLQJ QXPEHU UHFRJQLWLRQ DQG IXUWKHU VWLPXODW
ODFLQJ XVLQJ VWULQJ RU VKR HONBH\D\ WK HR @ YSW O LRUHIVWRH QQ K F
VWXGHQW WR PDQLSXODWH WKH QXPEHUV LQ D FRQFUHWH DQ
7KLV SURSRVDO UHLQIRUFHG FRQWDFW ZLWK QXPHUDOV Z|
SDWLHQFH DQG 1LlRECRAHRWDOLOONPHQWY LQ WKH ZULWLQJ ¢

JLIXUH S$PFWXRHWDO /DFLQJ IURP WR ~ JDPH

-

6RXUFH $XWKRUYV

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
)520 3/$11,1* 72 35%$&7,&( $1 $&&(66,%/( ('8&$7,21$/ *8,'( )25 678'(176 :,7+ +($5,1*
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6.1/ () I3

$FWLYLWLHV ZHUH GHYHORSHG IRFXVLQJ RQ WKH UHFRJQL
XVLQJ JXLGHG KDQGZULWLQJ DQG SLFWRJBDPWDVQRN HDWH DG
VOHMHEBUH SUHVHQWHG LQ D YLVXDORP R W LKRIQW K FWD\DVIRLA HIBWA_IRC
ZRUG DQG PHDQLQJ ZLWK WKH JRDO RI IDFLOLWDWLQJ FRPSU
$GGLWLRQDOO\ SODVWLF OHWWHUV ZHUH XVHG DORQJVLGH S
WR LGHQWDIQ D-D® R OHWWHUV WKDW PDNH XS HDFK RI WKH ZF

JLIXUH $FWLYLW\ IRU UHFRJQLWLRQ DQG DSSURSULDW

6RXUFH $XWKRUV

6.,// () 0% (6

7R UHLQIRUFH WKH DVVRFLDWLRQ EHWZHHQ QXPEHU DQG 1
YLVXDO SHUFHSWLRQ DQG PRWRU FRRUGLQDWLRQ WKH VWXG
31XPEHU %R[" )LJXUH XVLQJ QXPHUDOV IURP WR

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ

)520 3/$11,1* 72 35%$&7,&( $1 $&&(66,%/( ('8&$7,21$/ *8,'( )25 678'(176 :,7+ +($5,1*
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JLIXUH $FWLYLW\ IRU DVVRFLDWLQJ QXPEHU DQG TXCLC
lm -

6RXUFH $XWKRUYV

7KH DFWLYLW\ EHJDQ ZLWK WKH SUHVHQWDWLRQ RI WKH E
REMHFWVY D ZKLVWOH DVVRUWHG JHRPHWULF VKDSHV DQG ZF
ZDV DVNHG WR UHPRYH WKH LW HRPEMKRW WIXHF B R [5 LRKROIDW R L\M KW |
WKHQ SODFH WKHP LQ WKH VSDFHV FRUUHVSRQGLQJ WR HDFK

7KH PDLQ REMHFWLYH RI WKLV DFWLYLW\ ZDV WR SURPRW|
TXDQWLWLHY LQ D FRQFUHWH ZD\ DV ZHOO DV WR HQFRXUDJH
GLIIHUHQFHY DPRQJ REMHFW VH GKMRSWR 8§ R&/DYOHD® SR HRW WRU LL EC
DWWHQWLRQ DQG DXWRQRP\ LQ IROORZLQJ LQVWUXFWLRQYV

6.,/116 (, (7 H () /3

$FWLYLWLHY ZHUH GHYHORSHG XVLQJ LPDJH VHTXHQFHV )
VWXGHQW WR DQWLFLSDWH FRQVHTXHQFHYV DQG SURSRVH SRV
SUDFWLFH FRQWULEXWHG WR WKHRWHDYHOBRSBPXDIWH RD Q& M. R B D
LGHDV ZKLOH DOVRPIRNMWHUW® U PXHIKQLPDJH UHDGLQJ

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ

)520 3/$11,1* 72 35$&7,&( $1 $&&(66,%/( ('8&$7,21$/ *8,'( )25 678'(176 :,7+ +($5,1*
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LIXUH $FWLYLW\ XVLQJ LPDJH VHTXHQFHV

6RXUFH $XWKRUYV

,OOXVWUDWHG FDUGV FRQWDLQLQJ VLPSOH ZRUGV VXFK D
SURPRWH WKH DVVRFLDWLRQ EHWZHHQ LPDJH DQG ZULWWHQ Z
FRQWH[WXDOL]HG H[SDQVLRQ 7K HUSLORS/RIVOD®V B L BHGH WRHHIQL R |
ZULWLQJ IDFLOLWDWLQJ ZRUG UHFRJQLWLRQ DQG HQFRXUDJL
DFWLYLWLHYV

6.,// () 0% (6
7R GHYHORS DQG VWLPXODWH WKH VWXGHQW IV XQGHUVWI
DFWLYLW\ ZDV SURSRVHG XVLQJ QXPEHUHG VKHHWV IURP WR

L

6RXUFH $XWKRUYV

7KH DFWLYLW\ FRQVLVWHG RI UHODWLQJ HDFK QXPHUDO |
FRUUHVSRQGLQJ TXDQWLW\ RI JXPEDRWY WS WDR/FR/RW L QW MRKH L@X |

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
)520 3/$11,1* 72 35%3&7,&( $1 $&&(66,%/( ('8&%$7,21%/ *8,'( )25 678'(176 :,7+ +($5,1*
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DQG PHDQLQJIXO ZD\ 7KH DFWLYLW\ VSDUNHG WKH VWXGHQW
PRPHQW UHLQIRUFLQJ VNLOOV VXFK DV FRXQWLQJ VSDWLDO

&RPSOHPHQWLQJ WKLV SURSRVDO DGGLWLRQDO DFWLYLW
XVLQJ VWULQJ )LIXUH %DVHG RQ WKH QXPHULFDO VHTXHQ
UHSUHVHQW WKH TXDQWLW)\ RI HD FHY RUHMWHQWDH GD Q & PEMHLUQ BAL IX
VSDFHV 7KLV DSSURDFK DLPHG WR HQKDQFH YLVXDO SHUFHSV
WKH FRQQHFWLRQ EHWZHHQ QXPHULFDO V\PEROV DQG DVVRFL
IRUPIVHRSUHVVLRQ

JLIXUH $FWLYLW\ XVLQJ QXPEHUHG VKHHWYV

3
-

rm—

gl

Al

| R
6RXUFH $XWKRUV

6.,/16 (, (7 H () /3

7KH VWXGHQW ZDV LQWURGXFHG WR WKH JDPH 3:KLFK 2QH
LPDJHV RQH RI ZKLFK GLG QRW EHORQJ WR WKH VDPH FDWHJR
VWLPXODWLQJ REVHUYDWLRQ YLVXDONX\S WS W WIDR/QL @YQLW B 8 J\
LPDJH GLIIHUHG IURP WKH RWKHUV SURPRWLQJ REMHFW FODYV
GHYHORSPHQW RI FULWLFDO WKLQNLQJ DQG RUDO ODQJXDJH

JROORZLQJ WKLV SODVWLF PRYDEOH OHWWHUV DQG SULQ
UHFRJQLWLRQ RI WKH UHODWLRQVKLS EHWZHHQ LPDJH DQG ZU
\HV QR HDW DQG VOHHS ZHUWM BDW QY WMEG DIORG VB KD W WX GIID
PRYDEOH OHWWHUV WR IRUP WKH ZRUGY WKDW QDPH WKHP

7KLV DFWLYLW\ VXSSRUWHG WKH GHYHORSPHQW RI SKRQR
DVVRFLDWLRQ EHWZHHQ YLVXDO DQG OLQJXLVWLF UHSUHVHQV
FRQFUHWH DQG YLVXDO UHVRXUFHYV

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ

)520 3/$11,1* 72 35$&7,&( $1 $&&(66,%/( ('8&$7,21$/ *8,'( )25 678'(176 :,7+ +($5,1*

6&+22/ &217(;7



LIJXUH $SFWLYLWRXUVEQH SIO-DVWH B V

6RXUFH $XWKRUYV

6.,// () 0% (6
7R VWLPXODWH FRXWKWHPRDOWORDDFDODVRQLQJ DQG QXPHUL
LQYLWHG WR SDUWLFLSDWH LQ WKH *1XPEHU 7UDLO *DPH" )LJ
7KH DEWLYLW\TV G\QDPLF RRQFRYWHLDRPDBRIOU @R GL M OH

QXPEHU UROOHG

JLIXUH HPFWANEMY 7UDLO *DPH ’

6RXUFH $XWKRUV

'XULQJ WKH JDPH WKH VWXGHQW ZDV HQFRXUDJHG WR LG
DQG DQWLFLSDWH PRYHPHQWYV ZKLFK FRQWULEXWHG WR VWU
SHUFHSWLRQ LQ D SOD\IXO DQG LQWHUDFWLYH FRQWH[W

7R FRPSOHPHQW WKLV SURSRVDO QXPEHU FDUGV IURP W
VHWV RI YDULRXV REMHFWV VXFK DV IUXLWV VWDUV DQG DQL
QXPEHU WR WKH FDUG FRQWD L QRIQH OMPH GWV U AN BWR @G MWQ.Y TW D

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ

)520 3/$11,1* 72 35%$&7,&( $1 $&&(66,%/( ('8&$7,21$/ *8,'( )25 678'(176 :,7+ +($5,1*
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WKH DVVRFLDWLRQ EHWZHHQ QXPHULFDO V\PEROV DQG DFWXD
Rl YLVXDO SHUFHSWLRQ DWWHQWLRQ DQG ORJLFDO UHDVRQL

6.,/16 (, () $1' () 0% (6

$Q DFWLYLW\ ZDV FDUULHG RXW XVLQJ WKH VWXGHQWTV I
SODVWLF PRYDEOH OHWWHUV ZLWK WKH JRDO RI SURPRWLQJ
VWXGHQW ZDV JXLGHG WR ORHFDW HW DRRI) F RUKHHD 8 B QGL DO HV@ |
WR DUUDQJH WKHP LQ WKH FRUUHFW VHTXHQFH

JROORZLQJ WKLV WKH VWXGHQW ZDV SUHVHQWHG ZLWK D
QXPHULFDO VHTXHQFH IURP WR  )LJXUH DLPHG DW VWLP
RUGHULQJ DQG ILQH PRWRU FRRUGUGDWLA D D7& HHG \IQ®DHPQ W LA RL
UROOHG FXWWLQJ RXW WKH FRUUHVSRQGLQJ QXPEHU IURP Wt
EODQN VKHHW RI SDSHU

J)LIXUH $FWLYLW\ XVLQJ SULQWHG PDWHULDO
,. =~

6RXUFH $XWKRUV

6.,//6 (, () $1'() 0% (6
7R VWLPXODWH LGHQWLILFDWLRQ DQG UHFRJQLWLRQ RI Q:
ZLWK DQ DEFWLYLW\ XVLQJ SULQWHG QXPEHUV IURP WR  )LJX
UHSHWLWLRQV RI QXPEHUV IURPOOWRKD @DWR M KB WKBIOVRIXYGLH
UHFRJQLWLRQ RI QXPHULFDO V\PEROV LQ GLIIHUHQW FRQWHI[W
'XULQJ WKH DFWLYLW\ WKH VWXGHQW ZDV HQFRXUDJHG W
LGHQWLI\ ZKLFK QXPEHUV ZHUH UHSUHVHQWHG ZLWKLQ HDEK

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
)520 3/$11,1* 72 35$&7,&( $1 $&&(66,%/( ('8&$7,21$/ *8,'( )25 678'(176 :,7+ +($5,1*
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J)LIXUH $FWLYLW\ XVLQJ SULQWHG QXPEHUV IURP W

6RXUFH $XWKRUYV

JROORZLQJ WKLV D SULQWHG DFWLYLW\ ZLWK YLVXDO VXS
ZHUH UHSUHVHQWHG E\ LPDJHV RI KDQGV ZLWK UDLVHG ILQJF
7KH VWXGHQW ZDV JXLGHG W RRUW & B W M DAQKML W\P E R\OX_IFO@X FHE B L
WKHUHE\ VWUHQJWEKXIDQWIWIKMHVYRPEBWLRQ DQG SURYLGLQJ D
IRU FRQVROLGDWLQJ OHDUQLQJ

LIXUH BULQWHG DFWLYLW\ ZLWK YLVXDO VXSSRU\

6RXUFH $XWKRUV

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
)520 3/$11,1* 72 35%3&7,&( $1 $&&(66,%/( ('8&%$7,21%/ *8,'( )25 678'(176 :,7+ +($5,1*
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3RUWIROLR &RQFHSW 2EMHFWLYH DQG ,PSRUWDQFH

7KH SRUWIROLR LV D SHGDJRJLFDO WRRO WKDW JDWKHUV
WKURXJKRXW WKH HGXFDWLRQDO SURFHVV DOVR SURPRWLQJ
WHDFEHRUQLQJ SURFHVV LWVHOIQ VYW UX® F\W WR (RW CPR Q QWHRWIHX
GHYHORSPHQW HQDEOLQJ DQDO\VLV RI SURJUHVV GLIILFXOW!]
MRXUQH\

,Q WKH HGXFDWLRQDO FRQWH[W LW VHUYHV DV D UHFRUG
DOORZLQJ WKHP WR UHIOHFW RQ WKHLU RZQ OHDUQLQJ 5RGU|
WKH VWXGHQW FRQVFLRXVO\ VERGRWRUZDIQAK LURE KA W LRQN RV
)XUWKHUPRUH WKH SRUWIROLR LV UHFRJQL]HG DV D IRUPDWL
VWXGHQWYIV SURJUHVV EXW DOVR HQFRXUDJHV FULWLFDO UHIC
O H D USQURRH V V

'KHQ XVHG LQ SHGDJRJLFDO SUDFWLFHV ZLWKLQ 6SHFLDO
SRUWIROLR SOD\V D IXQGDPHQWDO UROH LQ WUDFNLQJ OHDUQ
QHHGV ,Q WKLV FDVH LW DFFRP3B®DHW WXE6H@QW ODOALRQOFIER
(GXFDWLRQ (-$ ,WV REMHFWLYH LV WR GHPRQVWUDWH KRZ W
PDWHULDOL]HVY LQWR FRQFUHWH DFWLRQV IRVWHULQJ WKH VV

7KH UHIOHFWLYH SRUWIROLR LV D SHGDJRJLFDO UHVRXUFI
H[SHULHQFHV LQ D SHUVRQDO ZD\ FRQVLGHULQJ WKHLU FKDUI
LQFOXGHV GHVFULSW L R QMR DIMFYRIOA. WDLHY SSDFERAFEPRY FDUULF
RUJDQL]H WKHLU LGHDV FUHDWLYHO\ $FFRUGLQJ WR ODUWLQ |
RI LPSRUWDQW FRPSHWHQFLHV VXFK DV DXW RMXRFN UGY SRKQ\OL
HQFRXUDJLQJ WKH VWXGHQWYTV SURWDJRQLVP LQ WKH HGXFDW
DEOH WR DQDO\]H WKHLU RZQ MRXUQH\ DQG EHWWHU XQGHUVV
7KXV WKH UHIOHE\WQRYWH RBRWWIRFRUGY OHDUQLQJ EXW DOVR VI
DVVHVVPHQW SURPRWLQJ DQ LQGLYLGXDOL]JHG YLHZ RI WKH V

,Q LQFOXVLYH HGXFRWHBQLGHBWRGHKQ@WE UHTXLUH SHGDJ
SULRULWL]H %UD]LOLDQ 6LJQ /DQJXDJH /LEUDV DQG YLVXDO |
NQRZOHGJH ,Q WKLV FRQWH[W 6 (@BWVKUH®D QKHVHD¥WILYOW L AV HD
WKH VWXGHQW WR H[SDQG WKHLU OLQJXLVWLF FRPSHWHQFH ¢
VRFLDO LQWHUDFWLRQV

7KH 6($ WHDFKHU VSHFLDOL]HG LQ KHDULQJ LPSDLUPHQW
VWXGHQW VFKRRO DQG IDPLO\ LGHQWLI\LQJ EDUULHUV WKDYV
7KLV SURIHVVLRQDO ZRUN VRIRP S\DHDNFE H U VK L BEZLDNVK L Y BWIF W |

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ

)520 3/$11,1* 72 35$&7,&( $1 $&&(66,%/( ('8&$7,21$/ *8,'( )25 678'(176 :,7+ +($5,1*
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LOWHUSUHWHUYVY 6XFK FROODERUDWLYH DFWLRQ HQVXUHV FRC
KROLVWLF GHYHORSPHQW DQG HQFRXUDJLQJ WKHLU DFWLYH S

7KLY SRUWIROLR KLJKOLJKWYV WKH LPSRUWDQFH RI WKH St
(GXFDWLRQDO $VVLVWDQFH 6($ URRP ZKLFK VHUYHV WKH VW
QHHGY ORUH WKDQ D VLPSOH D F®PGHHWPHEG WWH PRIHD XM RH FRPE R/ILR
IDLU HGXFDWLRQDO RSSRUWXQLWLHY HQVXULQJ WKDW WKH V
FKDUDFWHULVWLFVY DQG SRWHQWLDO

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
)520 3/$11,1* 72 35%$&7,&( $1 $&&(66,%/( ('8&$7,21$/ *8,'( )25 678'(176 :,7+ +($5,1*
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,QFOXVLYH SHGD 3 RYIHDYXLBUDFWLFHYV *XLGH

GUIA DE PRaATICAS
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Material elaborado para apoiar professores
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7JUDQVFULSWLRQ (QJOLVK
,QFOXVLYH 3HGDJRJLFDO 3UDFWLFHV *XLGH
$GDSWHG $FWLYLWLHV )RU

x /LWHUDF\ DQG /DQJXDJH

X ODWKHPDWLFV DQG /RJLFDO 5HDVRQLQJ

X ORWRU &RRUGLQDWLRQ

X ,GHQWLW\ DQG 'DLO\ /LIH
ODWHULDO GHYHORSHG WR VXSSRUW WHDFKHUYV
LQ ,QFOXVLYH (GXFDWLRQ

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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7UDQVFULSWLRQ

LIXUH 6HFWLROYVRH SBPMLYQWL/RVMLFDO 5HDVRQLQJ

Ficha 1: Escrita do nhome com caligrafia pontilhada
Ficha 2: Pintura das letras com cotonete e tinta

Ficha 3: Nome com letras méveis

Ficha 4: Quebra-cabe¢a com foto e nome

Ficha 5: Palavras funcionais “eu, sim, nao”

Ficha 6: Associagcao imagem-palavra com pictogramas

AR Secdo 2

Qogg Matematica e Raciocinio Légico

Ficha 7: Modelagem com massinha

Ficha 8: Organizacao de objetos por cor, forma e
tamanho

Ficha 9: Dado e material dourado

Ficha 10: Caixinha de Numeros

Ficha 11: Jogo da Trilha Numérica

Ficha 12: Alinhavos humeéricos

(QJOLVK

6HFWLRIQWHUDF\ DQG /DQJXDJH
'ULWLQJ WKH QDPH ZLWK GRWWHG FDOOLJUDSK\
3DLQWLQJ OHWWHUV XVLQJ FRWWRQ VZDEV DQG SDLQW

X
X
X
X
X
X

"RUNVKHHW
"RUNVKHHW
"RUNVKHHW
"RUNVKHHW
"RUNVKHHW

"RUNVKHHW#2 RIP®ODNVVRFLDWLRQ ZLWK SLFWRJUDPYV

1DPH ZLWK PRYDEOH OHWWHUV
3X]]OH ZLWK SKRWR DQG QDPH
JXQFWLRQDO ZRUGV 3, \HV QR’

6HFWIEROQWKHPDWLFY DQG /RIJLFDO 5HDVRQLQJ

X
X
X
X
X
X

"RUNVKHHW
"RUNVKHHW
"RUNVKHHW
"RUNVKHHW
"RUNVKHHW
" RUNVKHHW

ORGHOLQJ ZLWK SOD\GRXJK

6RUWLQJ REMHFWV E\ FRORU VKDSH DQG VLI]H

'LFH DQG JROGHQ PDWHULDO
IXPEHU %R][

1XPEHU 7UDLO *DPH

I1XPHULFDO ODFLQJ DEWLYLWLHV

)520 3/$11,1* 72 35$&7,&(
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LIXUH 6HFWLRQ@VRRVRIFWRRILWGLIPOWLRQ DQG ,GHQWLW\

Secdo 3
@ Coordenacdo motora

Ficha 13: Cobertura de tracados variados (zigue-
zague, curvas etc.)

Ficha 14: Colagem com barbante (quantidades)

Ficha 15: Pintura de letras e niumeros com guache
Ficha 16: Sequéncia de imagens para causa e
consequéncia

Secdo 4
Identidade e cotidiano

Ficha 17: Associacao de imagens reais
Ficha 18: Sequéncia humérica com jujubas
Ficha 19: Atividade “Qual é o intruso?”
Ficha 20: Construcao do home completo

7JUDQVFULSWLRQ (QJOLVK
6HFWIRGWRU &RRUGLQDWLRQ

X
X
X
X

"RUNVKHHW
"RUNVKHHW

6HFWIR@HQWLW\ DQG 'DLO\ /LIH

X
X
X
X

"RUNVKHHW
"RUNVKHHW
"RUNVKHHW

"RUNVKHHW $VVRFLDWLRQ RI UHDO LPDJHV
I1XPHULFDO VHTXHQFLQJ ZLWK MHOO\EHDQV
$FWLYLW\ 3:KLFK RQH LV WKH LOQWUXGHU"’
&RQVWUXFWLRQ RI WKH FRPSOHWH QDPH

"RUNVKHHW 7TUDFLQJ GLIITHUHQW OLQHV ]JLJ]IDJ FXUYHV HWF
"RUNVKHHW *OXLQJ ZLWK VWULQJ TXDQWLWLHYV
3DLQWLQJ OHWWHUYV DQG QXPEHUV ZLWK WHPSHUD SDL
,PDJH VHTXHQFLQJ IRU FDXVH DQG HIIHFW

)520 3/$11,1* 72 35$&7,&(

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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LIXUH "ULWLQJ WKH 1DPH 8VLQJ 'RWWHG &DOOLJUDS

FICHA1- ESCRITA DO NOME COM CALIGRAFIA PONTILHADA .

./ Habilidade da BNCC

EIO3EFO05: Experimentar diferentes possibilidades de tragado e de pressdo no uso de
instrumentos graficos.
EIO3EF09: Reconhecer e numerar letras do alfabeto, especialmente as do nome
préprio.

@ Objetivo da atividade

Desenvolver a coordenagdo motora fina.
Estimular a familiarizagcdo com o tragado das letras do préprio nome.
Promover o reconhecimento da identidade pessoal.

¥ Materiais necessarios

Folha com o nome do aluno em letras pontilhadas. /
Lapis ou caneta hidrocor. . gtP

Passo a passo
O-0-0-®
o Entregue ao aluno a folha com seu nome pontilhado.
Oriente-o a cobrir cada letra, reforcando o tracado.

o Repita a atividade em diferentes momentos para consolidar a
memorizacdo da sequéncia das letras.

Adaptagdes possiveis

KAMILA

aq

Oferecer apoio visual (cartaz ou cartdo) com o nome do aluno como referéncia.

M Usar lapis de cera grossos para alunos com menor firmeza motora.

(' Dica do professor

Valorize cada avango no tragado, mesmo que pequeno, pois eles S
"\

marcam o processo de apropriagdo da escrita.

Guia de Prdticas Pedagdgicas Inclusivas - Se¢@o 1: Alfabetizacéo e Linguagem- Ficha 1/20

7JUDQVFULSWLRQ (QJOLVK
'RUNVKHHW.WLQJ WKH 1DPH ZLWK 'RWWHG &DOOLJUDSK\
%1&& 6NLOO
x (, () ([SHULPHQW ZLWK GLIIHUHQW WUDFLQJ SRVVLELOLWLHV DQG S
x (, () B5HFRJQL]H DQG LGHQWLI\ OHWWHUV RI WKH DOSKDEHW HVSHF
$FWLYLW\ 2EMHFWLYH
x 'HYHORS ILQH PRWRU FRRUGLQDWLRQ
x (QFRXUDJH IDPLOLDULW\ ZLWK WUDFLQJ WKH OHWWHUV Rl WKH FKLOG
x 3URPRWH SHUVRQDO LGHQWLW\ UHFRJQLWLRQ
ODWHULDOV 1HHGHG
X 6KHHW ZLWK WKH VWXGHQWYIV QDPH LQ GRWWHG OHWWHUYV
X 3HQFLOWRILSI SO
6WHES6WH S
*LYH WKH VWXGHQW WKH VKHHW ZLWK WKHLU QDPH LQ GRWWHG OHWW
*XLGH WKH VWXGHQW WR WUDFH HDFK OHWWHU UHLQIRUFLQJ WKH WU
5HSHDW WKH DFWLYLW\ DW GLIIHUHQW PRPHQWY WR VWUHQJWKHQ PHI
3RVVLEOH $GDSWDWLRQV
x 8VH WKLFN FUD\RQV IRU VWXGHQWYV ZLWK OHVV PRWRU ILUPQHVV
x 3URYLGH YLVXDO VXSSRUW SRVWHU RU FDUG ZLWK WKH FKLOGTV QDF
7JHDFKHUfV 7LS
X O9DOXH HYHU\ LPSURYHPHQW LQ WUDFLQJ HYHQ WKH VPDOO RQHV DV
ZULWLQJ
,QFOXVLYH 3HGDJRJLEBKFNILIRFW L F/H W HXID&R D R 'GK/HDHW X D J H

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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LIXUH 3SDLQWLQJ /HWWHUV ZLWK &RWWRQ 6ZDEV DQ

FICHA 2 - PINTURA DAS LETRAS COM COTONETE E TINTA
e

v Habilidade da BNCC

EIO3EF05: Experimentar diferentes possibilidades de tracado e de pressdo no uso de
instrumentos gréficos

(&) objetivo da atividade

Desenvolver a coordenacdo motora fina por meio de movimentos precisos
Estimular o reconhecimento do nome préprio.

ﬂ" Materiais necessarios

\ Folha com letras do nome pontilhadas.

/ Cotonetes e tinta guache.

Passo a passo
©-0-0-@®

o Apresente ao aluno a folha com as letras do seu nome.
Oriente-o0 a pintar os pontos usando cotonete e tinta.

e Incentive-o a seguir a ordem correta das letras.

Adaptacgoes possiveis

Adaptar para carimbo com esponja ou rolinho, caso o aluno tenha dificuldade
motora.
Utilizar tinta atéxica em gel ou areia colorida para variar estimulo sensorial.

* Dica do professor
> &

L R
”

@
Ir\ﬁ Atividades com tinta trazem envolvimento afetivo e ludico,
reforcando o vinculo com a escrita.
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7JUDQVFULSWLRQ (QJOLVK
'RUNVKHBWLQWLQJ /HWWHUV ZLWK &RWWRQ 6ZDEV DQG 3DLQW
%1&& 6NLOO
x (, () ([SHULPHQW ZLWK GLIIHUHQW WUDFLQJ SRVVLELOLWLHY DQG S
$FWLYLW\ 2EMHFWLYH
Xx 'HYHORS ILQH PRWRU FRRUGLQDWLRQ WKURXJK SUHFLVH PRYHPHQWYV
X (QFRXUDJH UHFRJQLWLRQ RI WKH FKLOGYV RZQ QDPH
ODWHULDOV 1HHGHG
X 6KHHW ZLWK WKH FKLOGYV QDPH LQ GRWWHG OHWWHUYV
Xx &RWWRQ VZDEV DQG WHPSHUD SDLQW
6WHES6WH S
3UHVHQW WKH VWXGHQW ZLWK WKH VKHHW FRQWDLQLQJ WKH OHWWH U
*XLGH WKH VWXGHQW WR SDLQW WKH GRWV XVLQJ D FRWWRQ VZDE DQ
(QRXUDJH WKH VWXGHQW WR IROORZ WKH FRUUHFW RUGHU RI WKH OH'
3RVVLEOH $GDSWDWLRQV
x $GDSW WKH DFWLYLW\ XVLQJ VSRQJH VWDPSV RU D VPDOO UROOHU LI
X 8VH QWRJLF JHO SDLQW RU FRORUHG VDQG WR YDU\ VHQVRU\ VWLPXOD!
7JHDFKHUYV 7LS
X $FWLYLWLHV LQYROYLQJ SDLQW SURYLGH HPRWLRQDO DQG SOD\IXO H¢
,QFOXVLYH 3HGDJRJLEB®FLIRFW L F/HL W ¥ XD D Q GK/HDHW X D J H

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
)520 3/$11,1* 72 35%$&7,&( $1 $&&(66,%/( ('8&$7,21$/ *8,'( )25 678'(176 :,7+ +($5,1*
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LIXUH &RQVWUXFWLQJ WKH 1DPH ZLWK ORYDEOH /HW

FICHA 3 - RECONHECIMENTO DO NOME COM LETRAS MOVEIS -

8

v~ Habilidade da BNCC

EI03EF09: Reconhecer e numerar letras do alfabeto, especialmente as do nome
préprio.
EFO1LPO4/ES: Distinguir as letras do alfabeto de outros sinais graficos.

(&) Objetivo da atividade
Estimular o reconhecimento das letras que compdem o nome do estudante.
Desenvolver a consciéncia fonolégica e visual. ey
Fortalecer a identidade pessoal e a apropriacdo do sistema de escrita. * |

¥ Materiais necessarios
Letras moveis (plasticas, de EVA ou impressas em papel).
Cartolina ou folha A4 com o nome do aluno escrito em letra de forma.

Tesoura e cola (opcional).
=2
-0

Passo a passo
O-0-0-@

o Apresente ao estudante o modelo escrito do seu nome.
Entregue as letras moveis e peca que ele localize as correspondentes.
e Oriente-o a organizar as letras moveis na sequéncia correta.

o Incentive-o a repetir a montagem varias vezes, com e sem apoio visual.

Adaptacgdes possiveis

Letras com velcro para fixagdo em painel, facilitando para quem tem menor
coordenagdo motora.
Para ampliar: incluir nomes de familiares ou colegas.

5 ¢’ Dica do professor
@ =
O nome préprio é sempre o melhor ponto de partida para alfabetizar,
porque tem significado afetivo.
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7UDQVFULSWLRQ (QJOLVK
'RUNVKHBWFRJIJQL]LQJ WKH 1DPH ZLWK ORYDEOH /HWWHUV
%1&& 6NLOO
x (, () 5HFRJQL]JH DQG LGHQWLI\ OHWWHUV Rl WKH DOSKDEHW HVSHFL
x () /3 (6'LVWLQJXLVK DOSKDEHW OHWWHUV IURP RWKHU JUDSKLF V\PE
$FWLYLW\ 2EMHFWLYH
X 6WLPXODWH UHFRJQLWLRQ Rl WKH OHWWHUV WKDW PDNH XS WKH VWX
X 'HYHORS SKRQRORJLFDO DQG YLVXDO DZDUHQHVYV
X 6WUHQJWKHQ SHUVRQDO LGHQWLW)\ DQG DSSURSULDWLRQ RI WKH ZUL!
ODWHULDOV 1HHGHG
X ORYDEOH OHWWHUV SODVWLF (9% RU SULQWHG RQ SDSHU
Xx &DUGVWRFN RU$ VKHHW ZLWK WKH VWXGHQWYTV QDPH ZULWWHQ LQ E
x 6FLVVRUV DQG JOXH RSWLRQDO
6WHS6WHS
6KRZ WKH VWXGHQW WKH ZULWWHQ PRGHO RI WKHLU QDPH
+DQG WKHP WKH PRYDEOH OHWWHUV DQG DVN WKHP WR ILQG WKH PDW
*XLGH WKH VWXGHQW WR RUJDQL]JH WKH PRYDEOH OHWWHUV LQ WKH F
(QFRXUDJH UHSHDWLQJ WKH DFWLYLW\ VHYHUDO WLPHV ZLWK RU ZLW
3RVVLEOH $GDSWDWLRQV
X 8VH 9HOFUR OHWWHUV IRU SDQHO IL[DWLRQ KHOSIXO IRU VWXGHQWYV
Xx 7R H[WHQG WKH DFWLYLW\ LQFOXGH QDPHV RI IDPLO\ PHPEHUV RU FO
7HDFKHUYV 7LS
x 7KH FKLOGYV RZQ QDPH LV DOZD\V WKH EHVW VWDUWLQJ SRLQW IRU O
,QFOXVLYH 3HGDJRJLEBFILIRFKQN L F/HL W HXID&R D ) GK/HMHDHW X D J H

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
)520 3/$11,1* 72 35%$&7,&( $1 $&&(66,%/( ('8&$7,21$/ *8,'( )25 678'(176 :,7+ +($5,1*
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LIXUH SHUVRQDOL]HG 3X]]OH ZLWK 3KRWR DQG 1DP|

FICHA 4 - QUEBRA-CABECA COM FOTO E NOME #

v Habilidade da BNCC

EIO3EF09: Reconhecer letras do alfabeto, especialmente as do nome préprio.

(@) objetivo da atividade

Associar imagem pessoal ao nome escrito.
Desenvolver o reconhecimento global do nome.

¥ Materiais necessarios

Foto do aluno impressa.
Nome do aluno escrito abaixo da foto.
Cartolina ou papel cartdo.
Tesoura.

Passo a passo
©-0-0-@

o Monte um quebra-cabeca com a foto do aluno e seu nome escrito.

Recorte em pecas simples (de 4 a 6 partes).

e Peca que o aluno reconstrua, identificando sua foto e o nome.

Adaptacgdes possiveis

Aumentar o nimero de pecas conforme o progresso do aluno.
Criar quebra-cabegas com nomes de colegas ou familiares para ampliar repertério.

’ Dica do professor
1“'
Atividades com a prépria imagem fortalecem a identidade 2
e aumentam a motivagdo para aprender. s
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7JUDQVFULSWLRQ (QJOLVK
'RUNVKHIBW]]OH ZLWK 3KRWR DQG 1DPH
%1&& 6NLOO
x (, () 5HFRJQL]H OHWWHUV Rl WKH DOSKDEHW HVSHFLDOO\ WKRVH L
$FWLYLW\ 2EMHFWLYH
X $VVRFLDWH WKH FKLOGYV SHUVRQDO LPDJH ZLWK WKHLU ZULWWHQ QD
X 'HYHORS JOREDO UHFRJQLWLRQ RI WKH QDPH
ODWHULDOV 1HHGHG
X 3ULQWHG SKRWR RI WKH VWXGHQW
X B6WXGHQWYIV QDPH ZULWWHQ EHORZ WKH SKRWR
x &DUGVWRFN RU WKLFN SDSHU
X B6FLVVRUV
W HES6WH S
&UHDWH D SX]]OH XVLQJ WKH VWXGHQWIV SKRWR DQG WKHLU ZULWWH
&XW LW LQWR VLPSOH SLHFHV WR SDUWYV
$VN WKH VWXGHQW WR UHFRQVWUXFW LW LGHQWLI\LQJ WKHLU SKRWR
3RVVLEOH $GDSWDWLRQV
X ,QFUHDVH WKH QXPEHU RI SLHFHV DFFRUGLQJ WR WKH VWXGHQWfV SU
Xx &UHDWH SX]]JOHV ZLWK QDPHV RI FODVVPDWHVY RU IDPLO\ PHPEHUV WR
7JHDFKHUYV 7LS
X $FWLYLWLHV XVLQJ WKH FKLOGYV RZQ LPDJH VWUHQJIJWKHQ LGHQWLW\
,OQFOXVLYH 3HGDJRJLEB®FLIRFW L F/Hi W K X/IDE&R D 9 G K/HDHW X D J H

6

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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LIXUH XQFWLRQDO :RUGV $FWLYLW\

FICHA 5 - PALAVRAS FUNCIONAIS “EU, SIM, NAO”

v/ Habilidade da BNCC

EFO1LPO8: Relacionar elementos sonoros com sua representagao escrita.

(@) objetivo da atividade

Ampliar o vocabulario funcional de uso frequente.
Estimular a leitura global de palavras simples

¥ Materiais necessarios
Cartdes com palavras (eu, sim, ndo).

Pictogramas correspondentes.

Passo a passo
O-0-0-@

o Apresente os cartdes com as palavras.

Mostre imagens correspondentes e faca a associagao.

e Peca que o aluno reconstrua, identificando os pictogramas e os nomes.

Adaptacgoes possiveis

Incluir simbolos de comunicag&o alternativa (PCS, ARASAAC).
Usar cart6es com texturas diferenciadas para cada palavra.

(’ Dica do professor

Incentive o aluno a usar as palavras em pequenas frases (‘eu quero’, ‘ndo pode’).
Assim, a atividade ganha sentido pratico no cotidiano
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7JUDQVFULSWLRQ (QJOLVK
'RUNVKHHIXQFWLRQDO :RUGV 3, <HV 1R’
%1&& 6NLOO
x () /3 5HODWH VRXQG HOHPHQWV ZLWK WKHLU ZULWWHQ UHSUHVHQWI
$FWLYLW\ 2EMHFWLYH
X ([SDQG IUHTXHQWO\ XVHG IXQFWLRQDO YRFDEXODU\
x (QFRXUDJH JOREDO UHDGLQJ RI VLPSOH ZRUGYV
ODWHULDOV 1HHGHG
x &DUGV ZLWK WKH ZRUGV , \HV QR
x &RUUHVSRQGLQJ SLFWRJUDPYV
6WIHES6WHS
6KRZ WKH VWXGHQW WKH FDUGV ZLWK WKH ZRUGYV
3UHVHQW WKH FRUUHVSRQGLQJ LPDJHV DQG PDNH WKH DVVRFLDWLRQ
$VN WKH VWXGHQW WR UHFRQVWUXFW WKH SDLUV LGHQWLI\LQJ ERWK
3RVVLEOH $GDSWDWLRQV
X ,QFOXGH DOWHUQDWLYH FRPPXQLFDWLRQ V\PEROV 3&6 $5$6%$%$&
X 8VH FDUGV ZLWK GLIIHUHQW WH[WXUHV IRU HDFK ZRUG
7JHDFKHUfV 7LS
x (QFRXUDJH WKH VWXGHQW WR XVH WKH ZRUGV LQ VKRUW VHQWHQFHV
7KLV JLYHV WKH DFWLYLW\ SUDFWLFDO PHDQLQJ LQ GDLO\ OLIH
,QFOXVLYH 3HGDJRJLEBKFNILIRFW L F/H W HXIDE&R D ) 'GK/HDHW X D J H

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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LIXUH POAHVVRFLDWLRQ ZLWK 3LFWRJUDPV

FICHA 6 — ASSOCIACAO IMAGEM-PALAVRA
COM PICTOGRAMAS

v/ Habilidade da BNCC

EF01LPO8: Relacionar elementos sonoros com sua representagao escrita.

@ Objetivo da atividade

Estimular a leitura inicial com apoio visual.
Promover a associacdo entre imagem, palavra e significado.

ﬁ Materiais necessarios

97, ) Pictogramas impressos com palavras do cotidiano.
-, Cartdes com palavras correspondentes.
Letras moéveis.

Passo a passo
©-0-0-@®
o Apresente pictogramas simples ao aluno com palavras do cotidiano.

Mostre as palavras correspondentes incentivando a associagdo entre
imagem e palavra.
Proponha que forme as palavras com letras moéveis.

Adaptacdes possiveis

Substituir pictogramas por fotos reais, caso o aluno tenha dificuldade de abstrac&o.
Usar prendedores coloridos para o aluno fazer a associacdo em vez de colagem.

(' Dica do professor P
Explore situagdes reais em sala: mostre o pictograma de ‘beber’
e peca ao aluno para dramatizar a agao. Isso fortalece vinculo entre imagem,

palavra e significado.
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7JUDQVFULSWLRQ (QJOLVK
'RUNVKHHMD 3HRUG $VVRFLDWLRQ ZLWK 3LFWRJUDPYV
%1&& 6NLOO
x () /3 5HODWH VRXQG HOHPHQWY ZLWK WKHLU ZULWWHQ UHSUHVHQW!I
$FWLYLW\ 2EMHFWLYH
X 6WLPXODWH HDUO\ UHDGLQJ ZLWK YLVXDO VXSSRUW
x 3URPRWH WKH DVVRFLDWLRQ EHWZHHQ LPDJH ZRUG DQG PHDQLQJ
ODWHULDOV 1HHGHG
X 3ULQWHG SLFWRJUDPV ZLWK HYHU\GD\ ZRUGV
X &DUGV ZLWK FRUUHVSRQGLQJ ZRUGV
X ORYDEOH OHWWHUYV
6WHES6WH S
3UHVHQW VLPSOH SLFWRJUDPV WR WKH VWXGHQW DORQJ ZLWK HYHU\C
6KRZ WKH FRUUHVSRQGLQJ ZULWWHQ ZRUGV HQFRXUDJLQJ WKH DVVR
$VN WKH VWXGHQW WR EXLOG WKH ZRUGV XVLQJ PRYDEOH OHWWHUV
3RVVLEOH $GDSWDWLRQV
X BS5HSODFH SLFWRJUDPV ZLWK UHDO SKRWRV LI WKH VWXGHQW KDV GLIIL
Xx 8VH FRORUHG FORWKHVSLQV IRU PDWFKLQJ DFWLYLWLHV GXULQJ JOXL
7JHDFKHUfV 7LS
Xx 8VH UHD® VLWXDWLRQV LQ FODVV VKRZ WKH SGULQN’ SLFWRJUDP DQG
7KLV VWUHQJWKHQV WKH FRQQHFWLRQ EHWZHHQ LPDJH ZRUG DQG Pl
L QFOXVLYH 3HGDJRJLEBDFLIRRW L F/Hi W K XD D 9 GK/HDHW X D J H

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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LIXUH ORGHOLQJ ZLWK 30D\GRXJK

FICHA 7 - MODELAGEM COM MASSINHA

v Habilidade da BNCC

EFO1MAO1/ES: Utilizar o significado de nimeros naturais como indicador de
quantidade.

(@) Objetivo da atividade

Associar nimero a quantidade correspondente.
Desenvolver coordenacdo motora fina por meio da modelagem.
Estimular raciocinio légico inicial.

\\\“‘ ﬁ’ Materiais necessarios
\ ‘ / Massinha de modelar.
— Cartdes impressos com nimeros de 1 a 5.
Passo a passo
©-0-0-@®
o Mostre ao aluno o nimero e a quantidade correspondente em um

cartao.
Peca que modele bolinhas relacionando a quantidade correspondente.

e Reforce a contagem oral e a correspondéncia nimero/quantidade..
Adaptacoes possiveis

Iniciar o trabalho com os nimeros de 1 a 5, ampliando gradativamente a sequéncia
numérica de acordo com o nivel de compreensao e apropriacdo do aluno.

(* Dica do professor

4
— 7 7
= =
A massinha transforma o abstrato em concreto,
tornando a matematica mais significativa.
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7JUDQVFULSWLRQ (QJOLVK
'RUNVKHIERGHOLQJ ZLWK 30D\GRXJK
%1&& 6NLOO
x () 0% (68VH WKH PHDQLQJ RI QDWXUDO QXPEHUV DV DQ LQGLFDWRU |
$FWLYLW\ 2EMHFWLYH
x $VVRFLDWH QXPEHUV ZLWK WKHLU FRUUHVSRQGLQJ TXDQWLWLHV
X 'HYHORS ILQH PRWRU FRRUGLQDWLRQ WKURXJK PRGHOLQJ
X B6WLPXODWH HDUO\ ORJLFDO UHDVRQLQJ
ODWHULDOV 1HHGHG
x 30D\GRXJK
X 3ULQWHG FDUGV ZLWK QXPEHUV IURP WR
6WHES6WH S
6KRZ WKH VWXGHQW WKH QXPEHU DQG LWV FRUUHVSRQGLQJ TXDQWLW
$VN WKH VWXGHQW WR PRGHO VPDOO EDOOV PDWFKLQJ WKH FRUUHFW
5HLQIRUFH RUDO FRXQWLQJ DQG WKH FRUUHVSRQGHQFH EHWZHHQ QXI
3RVVLEOH $GDSWDWLRQV
X %HJLQ ZLWK QXPEHUV WR JUDGXDOO\ LQFUHDVLQJ WKH VHTXHQFH
7JHDFKHUYV 7LS
X 30D\GRXJK WXUQV DEVWUDFW FRQFHSWV LQWR FRQFUHWH H[SHULHQF
 QFOXVLYH 3HGDJRJL EB®FWILIRFW L F-DMARKH SIHW L F V DRGNARKIHLIADYO 5HDVRQLQJ

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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LIXUH 2UJDQLJLQJ 2EMHFWYV E\ &RORU 6KDSH DQG €

FICHA 8 - ORGANIZACAO DE OBJETOS POR COR,
FORMA E TAMANHO

v Habilidade da BNCC

EFCICLO1MAOQ7/ES/EJA: Construir sequéncias de nimeros naturais em ordem
crescente ou decrescente a partir de um numero qualquer, utilizando uma
regularidade estabelecida.

@ Objetivo da atividade

Estimular classificacdo e seriacdo de objetos.
Desenvolver percepcéo visual e raciocinio légico.

w Materiais necessarios

Botdes, tampinhas, blocos e figuras geométricas.

Passo a passo
©-0-0-@®
o Apresente os objetos variados.

Oriente o aluno a agrupar por cor, depois por forma, e por fim,
tamanho.

Incentive o aluno a replicar as sequéncias ordenadas

Adaptacoes possiveis

Usar imagens em cartdes quando ndo houver objetos concretos.

Ampliar para sequéncias mais complexas (cores e tamanhos juntos).

(’ Dica do professor

Varie os critérios de classificacdo (cor, forma, tamanho, espessura) = ‘ =
para estimular diferentes habilidades cognitivas.
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7UDQVFULSWLRQ (QJOLVK
'RUNVKHIBWUWLQJ 2EMHFWV E\ &RORU 6KDSH DQG 6L]H
%1&& 6NLOO
X ()&,&/2 0% (6 (-XLOG VHTXHQFHV Rl QDWXUDO QXPEHUV LQ DVFHQGL(
JLYHQ QXPEHU XVLQJ DQ HVWDEOLVKHG UHJXODULW\
$FWLYLW\ 2EMHFWLYH
X 6WLPXODWH REMHFW FODVVLILFDWLRQ DQG VHTXHQFLQJ
X 'HYHORS YLVXDO SHUFHSWLRQ DQG ORJLFDO UHDVRQLQJ
ODWHULDOV 1HHGHG
X %XWWRQV ERWWOH FDSV EORFNV DQG JHRPHWULF VKDSHYV
6WHS6WHS
BUHVHQW WKH VWXGHQW ZLWK YDULRXV REMHEWYV
*XLGH WKH VWXGHQW WR JURXS WKHP ILUVW E\ FRORU WKHQ E\ VKDSH
(QFRXUDJH WKH VWXGHQW WR UHSOLFDWH WKH RUGHUHG VHTXHQFHYV
3RVVLEOH $GDSWDWLRQV
X 8VH SLFWXUH FDUGV ZKHQ FRQFUHWH REMHFWYV DUH QRW DYDLODEOH
X ([SDQG WR PRUH FRPSOH[ VHTXHQFHV FRPELQLQJ FRORUV DQG VL]HV
7HDFEKHUfTV 7LS
X 9DU\ WKH FODVVLILFDWLRQ FULWHULD FRORU VKDSH VL]H WKLFNQH
,QFOXVLYH 3HGDJRJLEBFNILIRFQN L FG-DMKKH W L F V DRGNARJHAWO 5HDVRQLQJ

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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LIXUH 'LFH7/BIQGWORVNY $FWLYLW\

FICHA 9 - DADO E MATERIAL DOURADO ﬁr

v/ Habilidade da BNCC

EFO1MAO1/ES: Utilizar o significado de nimeros naturais como indicador de
quantidade.

(&) Objetivo da atividade

Relacionar nimero ao objeto correspondente.
Estimular contagem oral e visual.
Desenvolver autonomia por meio do jogo.

ﬁ’ Materiais necessarios

Dado numérico.
|" Material dourado (cubinhos/unidades).

T -’ . .
Folhas com os numerais e circulos correspondentes.

Passo a passo
©-0-0-@

o Orientar ao aluno para lancar o dado e identificar o nimero sorteado.

Peca para o aluno colocar a quantidade correspondente de cubinhos
nos circulos da folha.
Reforce a contagem oral e a correspondéncia nimero/quantidade..
Adaptacgoes possiveis
Proporcione ao aluno cartdes ilustrados, favorecendo a associacdo entre nimero e

quantidade de objetos.

(/ Dica do professor

Peca que o aluno registre o nimero sorteado em um papel, @

associando numeral escrito, quantidade e contagem.
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7JUDQVFULSWLRQ (QJOLVK
'RUNVKHHVFH DQG %DVH 7THQ %ORFNYV
%1&& 6NLOO
x () 0% (68VH WKH PHDQLQJ Rl QDWXUDO QXPEHUV DV DQ LQGLFDWRU |
$FWLYLW\ 2EMHFWLYH
x BS5HODWH QXPEHUV WR WKHLU FRUUHVSRQGLQJ TXDQWLWLHYV
X B6WLPXODWH RUDO DQG YLVXDO FRXQWLQJ
X 'HYHORS DXWRQR PEDVKIGR® B0 $QDQ J
ODWHULDOV 1HHGHG
X 1XPEHU GLFH
X %DVH WHQ EORFNV XQLWV FXEHV
X B6KHHWV ZLWK QXPHUDOV DQG FRUUHVSRQGLQJ FLUFOHYV
6WIHES6WHS
*XLGH WKH VWXGHQW WR UROO WKH GLFH DQG LGHQWLI\ WKH QXPEHU
$VN WKH VWXGHQW WR SODFH WKH FRUUHVSRQGLQJ QXPEHU RI FXEHV
5HLQIRUFH RUDO FRXQWLQJ DQG WKH FRUUHVSRQGHQFH EHWZHHQ QXI
3RVVLEOH $GDSWDWLRQV
X 3URYLGH LOOXVWUDWHG FDUGV WR HQKDQFH WKH DVVRFLDWLRQ EHW:
7JHDFKHUYV 7LS
Xx $VN WKH VWXGHQW WR UHFRUG WKH UROOHG QXPEHU RQ D VKHHW OL
 QFOXVLYH 3HGDJRJL EB®FWILIRRW L F-DMARKH ISIHW L F V DRIGNARKIHLIAYO 5HDVRQLQJ

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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LIXUH 31XPEHU %R[" $FWLYLW\

v
FICHA 10 — CAIXINHA DE NUMEROS 4

v Habilidade da BNCC

EFO1MAO1/ES: Utilizar o significado de nimeros naturais como indicador de
quantidade.

(&) Objetivo da atividade

Estimular a relagdo entre numeral e quantidade real.
Desenvolver organizagdo, atencdo e coordenagado motora fina.

¥ Materiais necessarios

Caixa pequena numerada.
: Objetos variados (apito, palitos, formas geométricas).

Passo a passo

O-0-0-@®

o Apresente ao aluno a caixa com os objetos.
O aluno devera retirar os itens e os classificar.

e Relacionar cada grupo ao nimero correspondente.

Adaptacgoes possiveis

Trabalhar com cartdes ilustrados (imagem de 2 bolas, 3 magas etc.) junto aos
objetos, ajudando a associar nUmero-imagem-quantidade.
Colar texturas diferentes nos niimeros da caixinha (lixa, EVA, algod&o) para alunos
com deficiéncia visual ou que precisem de estimulo tatil.

 Dica do professor
Valorize situacdes do cotidiano: use tampinhas, pregadores ou brinquedos
pequenos que o aluno ja conheca. Isso torna a atividade mais significativa e
préxima da realidade.
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7JUDQVFULSWLRQ (QJOLVK
'RUNVKHHMWKPEHU %R]
%1&& 6NLOO
x () 0% (68VH WKH PHDQLQJ RI QDWXUDO QXPEHUV DV DQ LQGLFDWRU |
$FWLYLW\ 2EMHFWLYH
X 6WLPXODWH WKH UHODWLRQVKLS EHWZHHQ QXPHUDOV DQG UHDO TXD(
X 'HYHORS RUJDQL]DWLRQ DWWHQWLRQ DQG ILQH PRWRU FRRUGLQDWL
ODWHULDOV 1HHGHG
X 6PDOO QXPEHUHG ER]
X O9DULRXV REMHFWV ZKLVWOH VWLFNV JHRPHWULF VKDSHYV
6WIHES6WHS
3UHVHQW WKH ER[ ZLWK WKH REMHFWVY WR WKH VWXGHQW
+DYH WKH VWXGHQW UHPRYH WKH LWHPV DQG FODVVLI\ WKHP
/JLQN HDFK JURXS Rl REMHFWV WR WKH FRUUHVSRQGLQJ QXPEHU
3RVVLEOH $GDSWDWLRQV
X 8VH LOOXVWUDWHG FDUGV H J LPDJHV RI EDOOV DSS#PDIHWF L
TXDQWLW\
X $WWDFK GLIIHUHQW WH[WXUHV WR WKH QXPEHUV RQ WKH ER[ IHOW (¢
WKRVH QHHGLQJ WDFWLOH VWLPXODWLRQ
7JHDFKHUYV 7LS
x 8VH HYHU\GD\ LWHPV ERWWOH FDSV FORWKHVSLQV RU VPDOO WR\V \
PHDQLQJIXO DQG FRQQHFWHG WR UHDO OLIH
L QFOXVLYH 3HGDJRJL EB®FNILIRRW L FHDMARKH ISIHW L F V DRIGNARKIHLIAIYO 5HDVRQLQJ

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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LIXUH 1XPEHU 7UDLO *DPH

FICHA 11 - JOGO DA TRILHA NUMERICA

v Habilidade da BNCC

EFO1MAO1/ES: Utilizar o significado de nimeros naturais como indicador de
quantidade.

@ Objetivo da atividade

Estimular a contagem sequencial.
Desenvolver reconhecimento dos numerais até 50.
Promover raciocinio légico por meio do jogo.

= ﬁ’ Materiais necessarios

e WY

*‘ - A\, Tabuleiro com trilha numerada de 1 a 50.
Dado e marcadores coloridos.

Passo a passo

©0-0-0-®
o Lance o dado - o aluno joga o dado e observa a quantidade de pontos.

Conte os pontos - em voz alta, para fixar a contagem.

e Avance na trilha - o aluno movimenta seu marcador conforme o nimero
sorteado.

Adaptacdes possiveis

Trabalhar em duplas ou trios, estimulando cooperacao e linguagem oral.
Reduzir a trilha (até o nimero 20) para iniciantes ou alunos em fase inicial de
contagem.

( Dica do professor

Valorize o ludico: incentive que os alunos contem em voz alta, batam palmas ou
facam gestos para representar a quantidade sorteada. Isso torna a atividade
mais dinamica, reforca a memorizacao e favorece diferentes estilos de
aprendizagem.
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7JUDQVFULSWLRQ (QJOLVK
'RUNVKHHMPEHU 7UDLO *DPH
%1&& 6NLOO
x () 0$ (68VH WKH PHDQLQJ RI QDWXUDO QXPEHUV DV DQ LQGLFDWRU |
$FWLYLW\ 2EMHFWLYH
X B6WLPXODWH VHTXHQWLDO FRXQWLQJ
X 'HYHORS UHFRJQLWLRQ RI QXPHUDOV XS WR
x 3URPRWH ORJLFDO UHDVRQLQJ WKURXJK JDPHSOD\
ODWHULDOV 1HHGHG
x *DPH ERDUG ZLWK D QXPEHUHG WUDLO IURP WR
Xx 'LFH DQG FRORUHG PDUNHUYV
6WIHES6WHS
5RO0 WKWMKGLFWXGHQW UROOV DQG REVHUYHV WKH QXPEHU RI SRLQW\
&RXQW WKH SRLQWV DORXG WR UHLQIRUFH FRXQWLQJ
ORYH DORQJWHH WANDEIOQW DGYDQFHV WKHLU PDUNHU DFFRUGLQJ WR
3RVVLEOH $GDSWDWLRQV
x :RUN LQ SDLUV RU WULRV WR HQFRXUDJH FRRSHUDWLRQ DQG RUDO OD
X BS5HGXFH WKH WUDLO XS WR QXPEHU IRU EHJLQQHUV RU VWXGHQWYV
7HDFKHUYV 7LS
X 9DOXH SOD\IXO OHDUQLQJ HQFRXUDJH VWXGHQWV WR FRXQW DORXG
PDNHV WKH DFWLYLW\ PRUH G\QDPLF VWUHQJWKHQV PHPRUL]DWLRQ
,QFOXVLYH 3HGDJRJL EB®FWLIRRW L FHDMARKH ISIHW L F V HDRGNARKIHLIAIYO 5HDVRQLQJ

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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JLIXUH IXPHULFDO /DFLQJ $FWLYLW\

7JUDQVFULSWLRQ (QJOLVK
'RUNVKHHMKPEHU /DFLQJ
%1&& 6NLOO

x () 0% (68VH WKH PHDQLQJ RI QDWXUDO QXPEHUV DV DQ LQGLFDWRU F
$FWLYLW\ 2EMHFWLYH

X B5HLQIRUFH UHFRJQLWLRQ RI QXPEHUV IURP WR
X 'HYHORS ILQH PRWRU FRRUGLQDWLRQ
X 6WLPXODWH FRQFHQWUDWLRQ DQG SDWLHQFH
ODWHULDOV 1HHGHG
X (9% VKHHWV RU FDUGERDUG ZLWK SHUIRUDWHG QXPEHUV  WR
X <DUQ RU VKRHODFHYV
6WHS6WHS
3UHVHQW WKH SHUIRUDWHG QXPEHUV WR WKH VWXGHQW
*XLGH WKH VWXGHQW WR SDVV WKH \DUQ WKURXJK WKH KROHV ZKLOH
5HLQIRUFH QXPEHU LGHQWLILFDWLRQ WKURXJKRXW WKH DFWLYLW\
3RVVLEOH $GDSWDWLRQV
x 8VH WKLFNHU \DUQ RU FRORUHG ODFHV WR PDNH KDQGOLQJ HDVLHU
X $V WKH VWXGHQW SURJUHVVHV JUDGXDOO\ LQWURGXFH DGGLWLRQDO
7HDFKHUYV 7LS
X 9DOXH WKH SURFHVV QRW MXVW WKH UHVXOW HQFRXUDJH SDWLHQFH
VWXGHQW ODFHV WKHP 7KLV PDNHV WKH DEFWLYLW\ PRUH PHDQLQJIXO
,QFOXVLYH 3HGDJRJLEBFILIRFQN L FG-DMRKH W L F V DRIGNARIHAWO 5HDVRQLQJ

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
)520 3/$11,1* 72 35%$&7,&( $1 $&&(66,%/( ('8&$7,21$/ *8,'( )25 678'(176 :,7+ +($5,1*
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JLIXUH 7UDFLQJ 9DULHG 3DWWHUQYV

7JUDQVFULSWLRQ (QJOLVK
'RUNVKHHMIDFLQJ 'LITHUHQW /LQHYV
%1&& 6NLOO
x (, () ([SHULPHQW ZLWK GLIIHUHQW WUDFLQJ SRVVLELOLWLHYV DQG SU
$FWLYLW\ 2EMHFWLYH
x 'HYHORS ILQH PRWRU FRRUGLQDWLRQ DQG FRQWURO RI WUDFLQJ
X B6WLPXODWH YLVXDO SHUFHSWLRQ LQ GLIIHUHQW PRYHPHQW GLUHFWLI
ODWHULDOV 1HHGHG
X B6KHHWV ZLWK GRWWHG OLQHV LQ YDULRXV IRUPDWV FXUYHV VSLUDO
X )HOWLS SHQV FRORUHG SHQFLOV FUD\RQV RU SDLQW ZLWK EUXVKHV
BWHES6WHS
*LYH WKH VWXGHQW VKHHWVY FRQWDLQLQJ GLIIHUHQW OLQH SDWWHUQ
*XLGH WKH VWXGHQW WR WUDFH RYHU WKH GRWWHG OLQHV DFFRUGLQ
5HSHDW WKH DFWLYLW\ XVLQJ GLIIHUHQW FRORUV DQG JUDSKLF WRRO
3RVVLEOH $GDSWDWLRQV
X 8VH HQODUJHG VKHHWV ZLWK WKLFNHU OLQHV IRU EHJLQQHUV
X ,QWURGXFH PRUH FRPSOH[ WUDFLQJ SDWWHUQV DV WKH VWXGHQW SUI
7JHDFKHUfV 7LS
x (QFRXUDJH WKH VWXGHQW WR YDU\ VSHHG DQG SUHVVXUH ZKLOH WUD
7KLV VXSSRUWYV PRWRU DZDUHQHVV DQG SUHSDUHV WKH VWXGHQW IR
,QFOXVLYH 3HGDJRJLEB®FILIRRWV L FA-RMRMH: @HRRWIGH W W L R Q

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ

)520 3/$11,1* 72 35$&7,&( $1 $&&(66,%/( ('8&$7,21$/ *8,'( )25 678'(176 :,7+ +($5,1*
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JLIXUH &ROODJH ZLWK 6WULQJ IRU 4XDQWLWLHYV

7JUDQVFULSWLRQ (QJOLVK
'RUNVKHHWXLQJ ZLWK <DUQ
%1&& 6NLOO
x () 0$ (68VH WKH PHDQLQJ RI QDWXUDO QXPEHUV DV DQ LQGLFDWRU |
$FWLYLW\ 2EMHFWLYH
Xx $VVRFLDWH QXPHUDOV ZLWK TXDQWLWLHYV
Xx 'HYHORS YLVXDO SHUFHSWLRQ DQG ILQH PRWRU FRRUGLQDWLRQ
ODWHULDOV 1HHGHG
x 6KHHWV ZLWK QXPEHUV IURP WR
X <DUQ FXW LQWR SLHFHV
X *OXH DQG EUXVK
6WIHES6WHS
3UHVHQW WKH QXPEHUHG VKHHWV WR WKH VWXGHQW
*XLGH WKH VWXGHQW WR JOXH \DUQ SLHFHV UHSUHVHQWLQJ HDFK TXC
(QFRXUDJH WKH VWXGHQW WR SDLQW RU ILOO WKH FRUUHVSRQGLQJ V
3RVVLEOH $GDSWDWLRQV
X 8VH \DUQ RU ZRRO ZLWK GLIIHUHQW WH[WXUHV DQG FRORUV URXJK V
GLIIHUHQWLDWLRQ
7JHDFKHUfV 7LS
x 7DFWLOH DFWLYLWLHY HQKDQFH VHQVRU\ SHUFHSWLRQ DQG IDFLOLWD
,QFOXVLYH 3HGDJRJL EB®FWLIRRW L F-RMWRH: @IRRWIGHIQ\W W L R Q

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
)520 3/$11,1* 72 35%$&7,&( $1 $&&(66,%/( ('8&$7,21$/ *8,'( )25 678'(176 :,7+ +($5,1*
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JLIXUH 3DLQWLQJ /HWWHUV DQG 1XPEHUV ZLWK *RXD

7UDQVFULSWLRQ (QJOLVK
'RUNVKHHIWLQWLQJ /HWWHUV DQG 1XPEHUV ZLWK 7HPSHUD 3DLQW
%1&& 6NLOO
x (, O ([SHULPHQW ZLWK GLIIHUHQW WUDFLQJ SRVVLELOLWLHV DQG SU
x () 03 (68VH WKH PHDQLQJ Rl QDWXUDO QXPEHUV DV DQ LQGLFDWRU |
$FWLYLW\ 2EMHFWLYH
X 'HYHORS ILQH PRWRU FRRUGLQDWLRQ
X 6WLPXODWH WDFWLOH DQG YLVXDO SHUFHSWLRQ
X B5HLQIRUFH QXPEHU TXDQWLW\ DVVRFLDWLRQ DQG OHWWHU WUDFLQJ
ODWHULDOV 1HHGHG
X 3ULQWHG VKHHWV ZLWK OHWWHUV DQG QXPEHUV
X 7HPSHUD SDLQW DQG EUXVKHYV
BWHES6WHS
3UHVHQW WKH VWXGHQW ZLWK WKH VKHHWY FRQWDLQLQJ OHWWHUV D
*XLGH WKH VWXGHQW WR SDLQW WKH RXWOLQHV ZLWK WHPSHUD SDLQ
(QFRXUDJH FRXQWLQJ DQG LGHQWLILFDWLRQ GXULQJ WKH SDLQWLQJ [
3RVVLEOH $GDSWDWLRQV
Xx 8VH FRWWRQ VZDEV LQVWHDG Rl EUXVKHV IRU PRUH SUHFLVH PRYHPH
X 3URYLGH DGDSWHG EUXVKHV ZLWK WKLFNHU KDQGOHV
X 8VH VWHQFLOV WR KHOS GHOLPLW SDLQWLQJ VSDFHYV
7HDFEKHUfTV 7LS
X (QFRXUDJH WKH VWXGHQW WR FKRRVH PHDQLQJIXO OHWWHUV QXPEHU
7KLV FUHDWHYV DQ HPRWLRQDO ERQG ZLWK ZULWLQJ
,QFOXVLYH 3HGDJRJLEB®FILIRRWV L FA-RMRH: @HRRWIGH KW W L R Q

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ

)520 3/$11,1* 72 35$&7,&( $1 $&&(66,%/( ('8&$7,21$/ *8,'( )25 678'(176 :,7+ +($5,1*
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JLIXUH ,PDIJH 6HTXHQFHV IRU &DXVH DQG (IIHFW

7JUDQVFULSWLRQ (QJOLVK
'RUNVKHHWDJH 6HTXHQFLQJ IRU &DXVH DQG (IIHFW
%1&& 6NLOO
x (, (7 (VWDEOLDKKIDXKFMM UHODWLRQVKLSYV LQ HYHU\GD\ VLWXDWLRQV
$FWLYLW\ 2EMHFWLYH
X 'HYHORS ORJLFDO UHDVRQLQJ DQG DQWLFLSDWLRQ RI FRQVHTXHQFHYV
X 6WLPXODWH RUDO ODQJXDJH DQG RUJDQL]DWLRQ RI LGHDV
ODWHULDOV 1HHGHG
X 6LPSOH LPDJH VHTXHQFHV HJ ZDWHULQJ WKH SODQW : SODQW JURZ
x /DPLQDWHG FDUGV RU SULQWHG VKHHWV
6WHS6WHS
3UHVHQW WKH VHTXHQFH LQ D UDQGRP RUGHU
$VN WKH VWXGHQW WR LGHQWLI\ DQG DQWLFLSDWH WKH FRUUHFW VHT
&RPSOHWH WKH VHTXHQFH WRJHWKHU DQG GLVFXVV WKH UHVXOW
3RVVLEOH $GDSWDWLRQV
X &UHDWH LPDJHV ZLWK WKH VWXGHQW EDVHG RQ GDLO\ DFWLRQV VXFKk
UHFRUGLQJ HDFK VWDJH RI JURZWK
7JHDFKHUfV 7LS
x (QFRXUDJH WKH VWXGHQW WR QDUUDWH ZKDW WKH\ VHH LQ WKH LPDJI
$VN 3:KDW KDSSHQV DIWHU WKLV"" WR VWLPXODWH RUDO ODQJXDJH D
,QFOXVLYH 3HGDJRJL EB®FWLIRFW L F-RMWRH: @IRRWIGHIQW W L R Q

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
)520 3/$11,1* 72 35%$&7,&( $1 $&&(66,%/( ('8&$7,21$/ *8,'( )25 678'(176 :,7+ +($5,1*
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JLIXUH $VVRFLDWLRQ RI 5HDO ,PDJHV

7JUDQVFULSWLRQ (QJOLVK
'RUNVKHHSWVRFLDWLRQ ZLWK 5HDO ,PDJHV
%1&& 6NLOO
x (, () 5HFRJQL]H OHWWHUV Rl WKH DOSKDEHW HVSHFLDOO\ WKRVH LQ
x () /3 /RFDWH H[SOLFLW LQIRUPDWLRQ LQ WH[WV DQG LPDJHV
$FWLYLW\ 2EMHFWLYH
X 5HODWH ZRUGV WR HYHU\GD\ LPDJHV
X ([SDQG OLQJXLVWLF UHGSHHWHR[SHUEDYFHIEVRQ UHDO
ODWHULDOV 1HHGHG
X 5HDO LPDJHV RI WKH VWXGHQW{V KRPH DQG VFKRRO *RRJOH O0DSV SU
X &DUGV ZLWK FRUUHVSRQGLQJ ZRUGV 3*KRXVH ~ 3VFKRRO’
6WIES6WHS
BHDUFK ZLWK WKH VWXGHQW WR ORFDWH LPDJHV Rl WKHLU KRPH DQG
)RU HDFK LPDJH SUHVHQW WKH FRUUHVSRQGLQJ ZRUG FDUGYV
*XLGH WKH VWXGHQW WR DVVRFLDWH WKH LPDJH ZLWK WKH ZRUG UHL
3RVVLEOH $GDSWDWLRQV
X ,QFOXGH LPDJHV RI RWKHU SODFHV WKDW DUH PHDQLQJIXO WR WKH V\
7JHDFKHUYV 7LS
x ODNH XVH RI PHOOQUBJIRDJWNDWR UHLQIRUFH FRPSUHKHQVLRQ DQG YRF
(QFRXUDJH WKH VWXGHQW WR YHUEDOL]H WKH ZRUGV GXULQJ WKH DF
 QFOXVLYH 3HGDJRJLEBKFILIRRW L F,IE\H ®@X\LLBAR UNQ/GK HBIMD \ /L 1 H

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
)520 3/$11,1* 72 35%$&7,&( $1 $&&(66,%/( ('8&$7,21$/ *8,'( )25 678'(176 :,7+ +($5,1*
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JLIXUH IXPHULFDO 6HTXHQFH ZLWK *XPGURSYV

7JUDQVFULSWLRQ (QJOLVK
'RUNVKHHMWKPHULFDO 6HTXHQFLQJ ZLWK -HOO\EHDQV
%1&& 6NLOO
x () 0% (68VH WKH PHDQLQJ RI QDWXUDO QXPEHUV DV DQ LQGLFDWRU |
$FWLYLW\ 2EMHFWLYH
Xx $VVRFLDWH QXPEHUV ZLWK TXDQWLWLHY LQ D FRQFUHWH DQG SOD\IXC
X 'HYHORS VSDWLDO RUJDQL]DWLRQ DQG ILQH PRWRU FRRUGLQDWLRQ
ODWHULDOV 1HHGHG
X 7UDQVSDUHQW SODWHYV
x &DUGV ZLWK QXPEHUV IURP WR
x -HOO\EHDQV
6WIHES6WHS
3UHVHQW WKH QXPEHUV IURP WR
(QFRXUDJH WKH DVVRFLDWLRQ EHWZHHQ QXPEHUV DQG TXDQWLWLHYV
$VN WKH VWXGHQW WR SODFH WKH FRUUHFW QXPEHU RI MHOO\EHDQV
3RVVLEOH $GDSWDWLRQV
X 8VH GHHS RU GLYLGHG SODWHV WR KHOS RUJDQL]H TXDQWLWLHYV
X 21IHU ODUJH WZHH]HUV RU WRQJV WR SURPRWH FRRUGLQDWLRQ
X 8VH GLIIHUHQW FRORUV IRU HDFK TXDQWLW\ H J UHG EOXH JUH
7JHDFKHUYV 7LS
x B6WLPXODWH DQWLFLSDWLRQ DVN 2+RZ P IMK\HGRWRG HD KL QN NRX W@ Q HY/H
TXDQWLW\ VWUHQJWKHQLQJ ORJLFDO UHDVRQLQJ
,QFOXVLYH 3HGDJRJLEBFMWLIRRN L F,E\H OX\LIBAR UINQ/G HBIVD \ /L | H

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
)520 3/$11,1* 72 35$&7,&( $1 $&&(66,%/( ('8&$7,21$/ *8,'( )25 678'(176 :,7+ +($5,1*
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JLIXUH 3:KLFK 2QH 'RHVQTW %HORQJ"" $FWLYLW\

7JUDQVFULSWLRQ (QJOLVK
"RUNVKHHWPH 3:KLFK 2QH ,V WKH ,QWUXGHU""
%1&& 6NLOO
x (, (7 S5SHODWH REMHFWV SHRSOH DQG VLWXDWLRQV E\ LGHQWLI\LQJ
x () /3 5HODWH VRXQG DQG YLVXDO HOHPHQWYV ZLWK WKHLU ZULWWHQ
$FWLYLW\ 2EMHFWLYH
Xx 'HYHORS ORJLFDO UHDVRQLQJ DQG YLVXDO DWWHQWLRQ
X G6WLPXODWH FRPSDULVRQ DQG FODVVLILFDWLRQ RI REMHFWYV
ODWHULDOV 1HHGHG
Xx ,PDJH FDUGV LQ ZKLFK RQH LWHP GRHV QRW EHORQJ WR WKH JURXS
6WHES6WH S
3UHVHQW WKH LPDJH FDUG WR WKH VWXGHQW
(QFRXUDJH WKH VWXGHQW WR LGHQWLI\ ZKLFK LPDJH GRHV QRW PDWF
$VN WKH VWXGHQW WR H[SODLQ WKHLU FKRLFH
3RVVLEOH $GDSWDWLRQV
X 8VH IHZHU LPDJHV RU IRU EHJLQQHUV
x ([SDQG WR PRUH FRPSOH[ FDWHJRULHV DQLPDOV IUXLWV VFKRRO RE
7JHDFKHUfV 7LS
x ([SORUH WKH VWXGHQWYTV UHDVRQLQJ $VN WKHP WR H[SODLQ ZK\ WKH
7KLV VWLPXODWHY ODQJXDJH ORJLFDO WKLQNLQJ DQG WKH DELOLW\
L QFOXVLYH 3HGDJRJLEBDFILIRRW L F,IE\H OX\LLBAR DN/ HBIMD \ /L | H

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ

)520 3/$11,1* 72 35%$&7,&( $1 $&&(66,%/( ('8&$7,21$/ *8,'( )25 678'(176 :,7+ +($5,1*

6&+22/ &217(;7



JLIXUH &RQVWUXFWLRQ RI IXOO QDPH

7JUDQVFULSWLRQ (QJOLVK
'RUNVKHHMXLOGLQJ WKH &RPSOHWH 1DPH
%1&& 6NLOO
x (, () 5HFRJQL]H OHWWHUV Rl WKH DOSKDEHW HVSHFLDOO\ WKRVH LQ
$FWLYLW\ 2EMHFWLYH
X BS5HFRJQL]JH DQG VHTXHQFH WKH OHWWHUV RI WKH FRPSOHWH QDPH
X 'HYHORS DXWRQRP\ LQ HDUO\ ZULWLQJ
ODWHULDOV 1HHGHG
X ULWWHQ PRGHO RI WKH VWXGHQWYJV FRPSOHWH QDPH LQ EORFN OHWV
X ORYDEOH OHWWHUV SODVWLF RU SULQWHG
x B6FLVVRUV DQG JOXH RSWLRQDO
6WHES6WH S
3UHVHQW WKH ZULWWHQ PRGHO RI WKH VWXGHQWfV FRPSOHWH QDPH
$VN WKH VWXGHQW WR ILQG WKH PDWFKLQJ PRYDEOH OHWWHUV
*XLGH WKH VWXGHQW WR RUJDQL]H WKH OHWWHUV LQ WKH FRUUHFW V
3RVVLEOH $GDSWDWLRQV
X %HJLQ XVLQJ RQO\ WKH ILUVW QDPH
x ([SDQG WR LQFOXGH QDPHV RI IDPLO\ PHPEHUV RU FORVH IULHQGYV
7JHDFKHUfV 7LS
X (QFRXUDJH WKH VWXGHQW WR VD\ WKH OHWWHUV RXW ORXG ZKLOH DV
7KLV VWUHQJWKHQV DXGLWRU\ DQG YLVXDO PHPRU\
L QFOXVLYH 3HGDJRJLEBDFLIRRW L F,IE\H OX\LLBAR DNV HBIMD\ /L | H

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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5(68/76 $1' ',6&866,21

7KH UHVXOWYV DFKLHYHG WKURXJK WKH SHGDJRJLFDO SUDI
6SHFLDOL]HG (GXFDWLRQDO $VVLVWDQFH 6($ ZLWK WKH GHDI
PRWRU FRJQLWLYH DQG ODQJXDEMW PUH®G \S URIN BYEWLWHOALBIQ G
DOORZLQJ IRU WKH REVHUYDWLRQ RI DGYDQFHV LQ ILQH PRWR
DQG WKH FRQQHFWLRQ EHWZHHQ LPDJHV ZRUGV DQG PHDQLQ
GHVLEQNEG RQ WKH 8QLYHUVDO 'HVLJQ IRU /HDUQLQJ 8'/ DF]
HTXLWDEOH DQG UHOHYDQW UHVSHFWLQJ HDFK VWXGHQWYV L

7KURXJKRXW WKH LPSOHPHQWDWLRQ Rl WKH DFWLYLWLHV
DWWHQWLRQ DQG WKH DELOLW\ WR UHFRJQL]H V\PEROV DQG S
PRYDEOH OHWWHUV SLFWRJUDP W HIZQW RV HQ ¥R U FPHDQWW D IQOE0 M RR
$FFRUGLQJ WR &DSRYLOOD DQG 5DSKDHO YLVXDO VWLPX
GHDI VWXGHQWY DV YLVXDO SHUFHSWLRQ DQG PHPRU\ RIWHQ
J QVKLY FRQWH[W WKH DGRSWLRQ RI DGDSWHG PDWHULDOV DQ
WKH VWXGHQW YV OLQJXLVWLF DQG FRJQLWLYH VNLOOV

7KH DQDO\VLV RI WKH DFWLYLWLHY LQGLFDWHG WKDW WKF
VWXGHQWYTV DXWRQRR\HMFE VHAWLYH HQJDIJHPHQW LQ DFWLYL)\
DQG ZULWLQJ KHOSHG FRQU R ®HGOHWHDHEK U H\XGHRQHVQIWA HY® QY L |
PHDQRQRNLQJ PHGLDWHG E\ WDQJLEOH DQG DIIHFWLYH H[SHUL!
BWDLQEDFN DQG 6WDLQEDFN UHJDUGLQJ WKH LPSRUWDQF
UHFRYQG&LIWHUVLW\ DV DQ RSSRUWXQLW\ IRU OHDUQLQJ

)LQDOO\ WKLV FROODERUDWLYH H[SHULHQFH WKURXJKRXYV
SHGDJRILFDPOFBRPOQKIPQVLYH FRQWLQXRXV DQG SDUWLFLSDYV
SHGDJRJ\ Rl WKH RSSUHYGH® FD@WGNR ID MV REDRPW QAH QFFHVV WR
(GXFDWLRQDO $VVLVWDQFH 6($ DUH GHFLVLYH IRU WKH HGXF
LPSDLUPHQWYV

7KXV RXU FDVH VWXG\ DW /HRQDUGR GD 9LQFL 8QLYHUVLYV
LQFOXVLRQ JRHV IDU EH\RQG WKH SK\VLFDO SUHVHQFH RI WKH
LQ DFWLYH OLVWHQLQJ DQGGRIEY MMKHD VQ R Q\R L W W R G HLQQN W VIV L .
HDFK LQGLYLGXDOTV XQLTXHQHVV

&21&/86,21
7KH SUDFWLFDO H[SHULHQFH UHSRUWHG LQ WKLV VWXG\ P
LPSDLUPHQWY UHTXLUHV PRUH WKDQ VLPSO\ DGDSWLQJ DFWLY

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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LQFOXVLRQ LV P AROXYWBKBWQBQ DHWHDFKLQJ SURFHVV LQ ZKL]
UHVSHFWHG DQG DERYH DOO UHFRJQL]HG GHPDQGV DQ HWKL
VXSSRUW WKH VWXGHQWYIV KRIDQVWLEH BYHYRO WHEWS UKHHSU W
SURPRWLQJ PHDQLQJIXO OHDUQLQJ IRVWRRW QR FRO QANWLHGR S
UHVSHFWLQJ HDFK VWXGHQWYV SDFH DQG VSHFLILFLWLHV 7KF
SHIGWRJLFDO SUDFWLFH LV WKRXJKWIX0OO\ GHVLJQHG LW LV SR
DGYDQFH LQ WKHLU OHDUQLQJ SURFHVV ,Q WKLV ZD\ WKH VW
NQRZOHGJH DXWRQRPRXVO\ DW WKHLU RZQ UK\WKP
7KH UHVXOWYV REVHUYHG UHLQIRUFH WKH UHOHYDQFH RI W
WHDFKHUV /LEUDV LQWHUSUHWHUV DQG IDPLO\ PHPEHUV LV I
FROODERUDWLRQ IRUPV D YLWD G KRR RIOW LQUHRY P RIQNV | R KIHRUHH Y
VHHQ VDIH DQG FDSDEOH RI HYROYLQJ DQG DFKLHYLQJ VXFFt
UHSHDWHG WKURXJK GLIIHUHQW DSSURDFKHV DQG FRPELQHG .
WKLV HQJBBHOHMR® LOQWHQWLRQDO SUDFAQR H DWW VW UY B R X HA
DQG RQ VWUDWHJILHVY WKDW KHOS WKH VWXGHQW DVVXPH JUHTE
2Q0 WKH RWKHU KDQG LW LV LPSRUWDQW WR HPSKDVL]H W
SHGDJRJLFDO JXLGH SURSRVHG KHUH FDQ EH H[SDQGHG WR RV
GLIITHUHQW PXQLFLSDOLWLHYV BQBHVRDMHIM DIDQ IR V HFIRYQLVDLI QDAL @
RXWUHDFK SURMHFWY DQG SXEOLF LQFOXVLRQ SROLFLHV
JURP DQ DFDGHPLF SHUVSHFWLYH WKH SHGDJRJLFDO JXLC
GRFWRUDO UHVHDUFK EWFRWLED® WHKHEHBOWHARO WHDFKHU W
RI ELOLQJXDO SUDFWLFHV LQ LFADED\D D\WY'\GJRRVWEHIVRHMH D, WS/HB
RWKHU GHPDQGV RI VSHFLDO HGXFDWLRQ LQ GLYHUVH UHDOLV
,Q VXPPDU\ IURP D EURDGHU VRFLDO SHUVSHFWLYH WKLV
VWLJIJPDV DQG SUHMXGLFHV WKDW VWLOO VXUURXQG WKH LQFC
HYHU\RQH FDQ OHDUQ ZKHQ M PTG DFFHRTUEDW H HR® 8 G\R DRQ
LQILQLWH SRVVLELOLWLHV :KHQ SXEOLF SROLFLHV JR EH\RQG
UHFRJQL]H WKH KXPDQ YDOXH RI HGXFDWLRQ SURIHVVLRE®DOV
LQ PHDQLQJIXO ZD\V 7KH VFKRRO PXVW WUDQVFHQG WRZDUG
FUHDWLYLW\ DQG VHQVLWLYLW\ VR WKDW HGXFDWRUV FDQ HI
WHVWLPRQLHYV RI DFWL ¥MW ISPRJOVIKLS B QMR ZIQGWKKDSW DQF O X VL
SUDFWLFHV LQ GDLO\ SHGDJRJLFDO FKRLFHV DQG LQ WKH UH
WUDQVIRUPDWLYH H[SHULHQFHV 7KHVH EUHDNW KUR % UKW W HAb

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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HQJDJH LQ RQJRLQJ WHDFKHU WUDLQLQY RR®GW IDEWYHHBRIQ LR
SGLIIHUHQFHV' DV SRWHQWLDO QRW DV OLPLWDWLRQYV
S8OWLPDWHO\ WKLV H[SHULHQFH UHLQIRUFHYV WKDW LQFOX
LQ VPDOO SHGDJRJLFDO GHFLVLRQV DQG LQ WKH KXPDQ UHOT
(GXFDWLQJ ZLWKLQ GLYHW¥DW\DFRW DERGY B @ OBOWDRERASW 2 Y HL
RI SUHMXGLFH DQG FUHDWLQJ DOWHUQDWLYH SDWKV LV QRW I
ULJKWV SURPRWLQJ D PRUH KXPDQH SOXUDOKB G® RREY B G QX
QRW RQO\ FRQWULEXWHYV WR WKH DGYDQFHPHQW RI OHDUQLGQJ
HVWDEOLVKHV LWVHOI DV D WRRO IRU VRFLDO WUDQVIRUPDWL
HTXLWDEOH SUD PVMKLHF K)\D WKRIGRXOKWRNMWULWRU\ %\ KXPDQL]LQJ U
LWVHOI DQG VWUHQJWKHQV LWV UROH DV D ZHOFRPLQJ VSDFH

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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5()(5(1&(6

%UDVLO (VWDGR GR (VStULWR 6DQW R XAHFFNER WD (&1 t (M
(QVLQR )XQGDPHQWDO $QRV )LQDLV EUHD GH /tQUStDLAGERY 6|
&XUULRXOKPHQWDU\ 6FKRRO )LQDO <HDUV /DQJXDJH $UHD 3
6('8 (6 $YDLODEOH DW KWWSV FXUULFXC
FRQWHQW XSORDGV (&XUWRO $ORXNIMA DPHOQYRWDQ DLV
& UHBHLQJIXDIKQWY' QIXBRUWXIKROR SGI $FFHVVHG RQ $ X

%UDVLO (VWDGR GR (VStULWR 6D QW RS XAHFEN TR WAL (&S t (M
'‘REXPHQWRYV FX{USEXIODRHEDQWR &OUUWLIEFOODNP 'REXPHQWV @
KWWSV FXUULFXOR VHGX HV JRY EU FXUULFXOR GREXPHQWR\

%UDVLO (VWDGR GR (VStULWR 6DQWRBURRBPUBINWID B L B >CHJ (VM
(6 >3URJUHVVLRQ (6 6('8&XUULFXOXP @ $YDLODI
KWWSV FXUULFXOR VHGX HV JRY EU FXUULFXOR SURJUHVVDR

%UDVLO OLQLVWPULR GD (GXFDom RéDBHH U B WIDRIQ D OG & R (FEXFF
(GXFDomR ,QIDQWLO H (QVLQR )XQGDPMQWQDO %BRPL R QHEVULRL |
&KLOGKRRG (GXFDWLRQ DQG (OHPHQWDU\ 6FKRRO %1&& )LQI
KWWSV EDVHQDFLRQDOFRPXP PHF JRY EU LPDJHV %1&&B(,B()I

$XJ

%UDYROtWLFD 1DFLRQDO GH (GXFDomR (VSHFLD O> QIDW3HRUM
B3ROLF\ RQ 6SHFLDO (GXFDWLRQ IURP WKH 3HUVSHFWLYH RI ,QI

%UDYROtWLFD 1DFLRQDO GH (GXFDomR (VSHFLD O> QIDW3HRUM
B3ROLF\ RQ 6SHFLDO (GXFDWLRQ IURP WKH 3HUVSHFWLYH RI ,QF

&KQGLGR - 5 / $IULFDQLGDGHV FDSRHLUD H HGXFDomR F
GH DFRUGR FRP D OHL >$IULFDQLWLHYV &DSRHLUD DOQ¢
$FFRUGLQJ WR /DZ @ 6DQWRHYP®UP R S$& HR)SUWED GH )H

&DSRYLOOD ) & '&BBBERQHIOR (QFLFORSpGLFR ,OXVWUDGR
%UDV HOHEWDO OXVWUDWHG 7ULOLQJXDO (QF\FORSHGEFLEFMDN®
6mR 3IDXOR (GLWRUD GD 8QLYHUVLGDGH GH 6mR 3DXOR

'LHWULFK $ 0 +DVKUIKPMR\E +BPDQRV QR +&XPDR G DJKWWR (
6FKRRO (QYLURQPHQW@ 6DQWR $QGUp 8)$%&

JUHLUBHGDJRJLD GD DXWRQRPLD VDEHUHV QHBHRBWVRULRR
$XWRQRP\ .QRZOHGJH 1HFHVVDU\ IRU (GXFDWLRQDO 3UDFWLF|

JUHLWBHGDPIRILD GRHIODIRIGRI WKH 2SSUHVVHG @ HG

ORRUHV (GXFDWLQJ WKH 'HDI 3V\FKRORJ\ 3MGQ BLROMRQ D€
OLIIOLQ

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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I1RUWKHUQ - / +REQVQID LY &KH® CGWBIQWLPRUH /LSSLQFRW
6FKLUPHU & 5 6FGXBPHWMR:GH 6XUGRV D DPKGEXEOWR RED R
'HDI /DQJXDJH $FTXLVLWLRQ@ 3RUWR $OHJUH $SUWPHG

6NOLDBU6XXIGH] XP ROKDU VRHEHWDHQMHW G LEHRRQoDW 'LITHUHQI
OHGLDomR

BWDLQEDFN 6 ,WDKXYBRFNXP: JXLD $DFD XGCODEFD® GRUHG H IR
3RUWR $OHJUH $UWPHG

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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AuUurum

EDITORA &+ $ 3 7 ( 5

7+(326,7,9( ,03$&7 2) $0%$66$'256 ,1 $1 (1*/,6+ 6&+22/ ,1 $0(5,
7(55,725<

@ KWWSV GRL RMUXPSXE

5HLQDOGR GD 8LOYD 7KRPp

$%675%$&7

7KLV VWXG\ DGGUHVVHG WKH SRVLWLYH LPSDFW RI HGXFDWLR
ORFDWHG LQ WKH 8QLWHG 6WDWHV W KN LQMW HDW/Q D M IHRIGIEDE Hp W/
VLWXDWHG LQ %RVWRQ ODVVDFKXVHWWYVY 7KH UHVHDUFK DLP}
FRQWULEXWHG GWHD WEHQW BNRKEIHYN RI WKH (QJOLVK ODQJXDJH
IRUHLJQ W XIGOIQIWWLQJ WKHLU UROH DV VRFLDO DQG FXOWXU
HQYLURQPHQW 7KH VWXG\ DGRSWHG D TXDOLWDWLYH DQG ELI
GLVFXVV ODQJXDJH WHDFKLQJ FRPPXQLRADWLYHKDB\E URDFKHY
/IDUVGIHPDQ 5LFKDUGV 5RGUHWDY DD/QTHOWOBFW VFKRODUV RI W
HGXFDWLRQ LQFOXGLQJ .QLJKW 'H :LW DQG %\UDP 7KH WKHF
ODQJXDJH\LWHODWHF®V® R FXOWXUDO LPPHUVLRQ DQG VRFLDO L
VLIJQLILFDQW LQIOXHQFH RQ VWXGHQW UHFHSWLRQ PRWLYDW
HGXFDWLRQDO PRGHO DGRSWHG E\ $SSURDFXOWDNVYPOG BQ IFRPP
ERWK OLQJXLVWLF DQG SHUVRQDO GHYHORSPHQW WUDQVIRUF
PHDQLQJIXO H[SHULHQFH 7KH WKHRUHWLFDO DQDO\VLV DOVR
VWUHQJWKHQHG WIKQ4J \DHYBV R XRO VELHFOKROQW XUD O FRH[LVWHQFH SU
DQG FRRSHUDWLRQ ,W ZDV FRQFOXGHG WKDW WKH DPEDVVDG
FRPPXQLW\ DQG HQKDQFLQJ WKH HGXFDWLRQWD\W UD[WH Q I HQKBIW
LQWHJUDWLRQ Rl ODQJXDJH FXOWXUH DQG VRFLDO LQWHUDF
HGXFDWLRQ SURJUDPV

H\ZRUGW&XFDWLR QDO /DREIX\DV Bl G/R 1 BVA-KLLFX OCQVKHUD@D WL R QD OL]D W
$SSURDFK

! ytROGV D GHJUHH LQ 3XEOLF ODQDJHPHQW IURP WKH ,QWHUQDWLRQDO 8¢
(QJLQHHULQJ 7HFKQRORJ\ IURP $QKDQJXHUD 8QLYHUVLW\ RI 6mR 3DXOR

3V\FKRORJ\ IURPOOMNDIX & DQG D VSHFLDOL]DWLRQ LQ 2FFXSDWLRQDO 6
$QKDQJXHUD 8QLYHUVLW\ RI 6mR 3DXOR

/$77(6 KWWS ODWWHVY FQST EU

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
7+( 326,7,9( ,03$&7 2) $0%$66%$'256 ,1 $1 (1*/,6+ 6&+2(B/5,T290(5,&$1 7
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/IDQJXDJH WHORXUZPBUQRWILRQDO FRQWH[W KDV JDLQHG LQF
HGXFDWLRQDO VFHQDULR DV OHDUQLQJ D QHZ ODQJXDJH UHS
LPPHUVLQJ RQHVHOI LQ GLIIHUHQW FXOWKU® W KIDW SB YR D QR BDZ
FRQVROLGDWHG LWVHOI DV WKH PDLQ ODQJXDJH RI LQWHUQDYV
DFDGHPLF SURIHVVLRQDO DQG FXOWXUDO LQWHJUDWLRQ

,Q WKLV FRQWH[W LQVWLWXWLRQV VSHFLDOL]JLQJ LQ WHD
,QWHUQDWLRQDO 6WXGHQW &HQWHU ORFDWHG LQ %RVWRQ 0
VKDSLQJ JOREDO FWWQPHQYWHUG SQWREDO GLDORJXH

7KH FKRLFH RI $SSURDFK DV WKH REMHFW RI VWXG\ LV MX)
SURSRVDO ZKLFK FRPELQHV DFDGHPLF H[FHODMEHG PXBEBRUIL
LWV LQQRYDWLYH SUDFWLFHV W KHVD@XGR/D RM\R QDO DD IPXEDG/D/DHED
VWUHQJWKHQ FRPPXQLW\ VSLULW IDFLOLWDWH WKH DGDSWDW
H[SHULHQFH 7KHVH DPEDVVDGRUV DFW DV FXOWXUDO DQG VR
FRRSHUDPVBIDRAK\ DQG NQRZ GIOGPH 6 WK DVKIHW GLUHEWO\ FRQW L
HGXFDWLRQDO SURFHVV

7KH JHQHUDO REMHFWLYH RI WKLV VWXG\ LV WR DQDO\]H V
SHGDJRJLFDO DQG VRFLDO G\QIKRZF W RH I$1$ SURDH K Q REXHHIQNHD .
FXOWXUDO LQWHJUDWLRQ DQG ODQJXDJH OHDUQLQJ 6SHFLIL
FRPPXQLFDWLYH DQG LQWHUFXOWXUDO DSSURDFKHV LQ WHDF
DPEDVVDBRDIJHQWY RI LQWHJUDWLRQ DQG FXOWXUDO PHGLDW
DGRSWHG E\ WKH LQVWLWXWLRQ

7KH K\SRWKHVLV LV WKDW WKH DPEDVVDGRUVY UROH DW $
PRUH ZHOFRPLQJ SDBWQELS®WRBYFDDMRARO HQYLURQPHQW |
ODQJXDJH OHDUQLQJ EXW DOVR WKH GHYHORSPHQW RI VRFLDC
LQWHJUDWLQJ WHDFKLQJ FRH[LVWHQFH DQG GL YHUH G\WP DUIHG !
RI FRQWHPSRUDU\ HGXFDWLRQ

7KH ZRUN LV VWUXFWXUHG LQWR IRXU PDLQ SDUWV $IWHU
SUHVHQWHG GHVFULELQJ WKH UHVHDUFK SDWK DQG WKHRUHW
WKUHH VHFUMWR @\G GUK VIHY ODQJXDJH WHDFKLQJ LQ DQ LQWH!
FRPPXQLFDWLYH DQG LQWHUFXOWXUDO DSSURDFKHV WKH VHF
DPEDVVDGRUV DQG WKH WKLUG GHVFULEHV MIKRQ$BBGRO F KLQFE
FRQFOXVLRQ SUHVHQWYV ILQDO FRQVLGHUDWLRQV RQ WKH WKF
WKH VWXG\ KLJKOLJKWLQJ WKH UHOHYDQFH RI DPEDVVDGRUYV

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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METHODOLOGY

7KLV VWXG\ LV FKDUDFWHUL]JHG DV TXDOLWDWLYH UHVHDU
WKH DQDO\VLV Rl ERRNV VFLHQWLILF DUWLFOHV DQG DFDGHF
LOQWHUQDWLRQDO FRRMMHI[WQJIBEXK VPR RRUWIHIMMHUV LQ WKH 8Ql
WR XQGHUVWDQG WKURXJK D OLWHUDWXUH UHYLHZ WKH PDL(
JXLGH SHGDJRJLFDO SUDFWLFHV LQ WKLV VFHQDULR

$FFRUGLQJ WR *LO H EWEIO IFRIQMLSKLY RHFROOHFWLQJ
SUHYLRXVO\ HODERUDWHG PDWHULDOV VXFK DV ERRNV DUWL
NQRZOHGJH RQ D JLYHQ WRSLF 7KXV WKHRUHWLFDO VRQGFHV
ODQJXDJH WHDFKLQJ PHWKRGRORJ\ ZHUH VHPDHFWH® LQFOXGI
%URZQ 5LEFKDUGY DQG 5RG3HBYD DIQ®B RGI®IFMLRQ WR
LQWHUFXOW XU D OQKD U@L QK IS URHFBIFK/L Q J

7KBQDO\VLY ZDV FRQGXFWHG GHVFULSWLYHO\ DQG LQWHU
DQG UHOHYDQW FRQWULEXWLRQV WR XQGHUVWDQGLQJ WKH LF
RQ (QJOLVK OHDUQLQJ E\ IRUHLJQHYW RG HOPWQV X Bl VIS WFIKIRRO\VLQ
8QLWHG 6WDWHV VXFK DV $SSURDFK 6FKRRO LQ %RVWRQ 0%

DEVELOPMENT
LANGUAGE TEACHING IN AN INTERNATIONAL CONTEXT

/IDQJXDJH WHDFKLQJ LQ DQ LQWHUQDWLRQDO FRQWH[W KD
JOREDOL]DWLRQ UHIOHFWLQJ QRW RQO\ WKH QHHG IRU FRPPX
SXUVXLW Rl FXOWXUDO DFDGHPLFKH ®GL B/UHTE HWWOL\R BYD O( Q Q @/LH/
WHDFKLQJ IRU IRUHLJQHUV (Q(®L\RK Y JID 6K FDYGD/ DRIYM DIG /T
RFFXSLHV D SURPLQHQW SRVLWLRQ DV WKH FRXQWU\ LV RQH
VHHNLQJ WHRWRBUR OLQJXLVWLF DQG FXOWXUDO FRPSHWHQFLHI
ORFDWHG LQ %RVWRQ ODVVDFKXVHWWYVY SOD\ DQ HVVHQWLDC
HQYLURQPHQWY DQG PHWKRGRORJLHV WKDWLYRVEH\RQG \R BPP
LPPHUVLRQ

7HDFKLQJ (QJOLVK WR IRUHLJQHUV LQ WKH 8QLWHG 6WDW !
EXW LQYROYHV LQWHJUDWLQJ WKH VWXGHQW LQWR D UHDO FR
VHUYHV DV WK ISQULMMRROOBFRUGLQJ WR %URZQ VHFRQ(
G\QDPLF SURFHVV WKDW GHSHQGYV RQ DFWLYH VWXGHQW HQJD
H[SRVXUH WR WKH ODQJXDJH LQ DXWKHQWLF FRRWHUPW VX QDTW

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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RSSRUWXQLWLHY DOORZLQJ VWXGHQWY WR H[SHULHQFH UHDC
QDWLYH VSHDNHUV WR SDUWLFLSDWLQJ LQ DFDGHPLF FXOWX|L
.UDVKHQTV &RPSUHKHQVLEOQHP,RWBWW QNRNRQWL\D ® FIR G
IRXQGDWLRQV LQ WKLV ILHOG 7KH DXWKRU DUJXHV WKDW ODC
DUH H[SRVHG WR OLQJXLVWLF FRQWHQW VOLJKWO\ DERYH WKF
FRPSUHKHQVLRMWXRBIRFEXDQG FRQWH[WXDOO\ $W VFKRROV OL
WKURXJK PHWKRGRORJLHY WKDW SULRULWL]H ODQJXDJH XVH 1
VWXGHQWY WR XQGHUVWDQG DQG SURGXFH PHD EHUVSHWWHY}
ZLWK WKH LPPHUVLRQ PRGHO LQ ZKLFK ODQJXDJH LV ERWK W|
&RPSOHPHQWDULO\ FRPPXQLFDWLYH DQG LQWHUFXOWXUD
WHDFKLQJ LQ UHFHQW GHFDGHV HJUK DNVD QN WDKK PR AXWHIW RP NG
VWXGHQW DV WKH SURWDJRQLVW HRHPMDKH OHDHBPSRD S R¥HVKD
FRPPXQLFDWLYH DSSURDFK DLPV WR GHW KDWSL ¥R RROHQQ FDW Q¥
XVH WKH ODQ LYMHIOD $RURISYHUVH VRFLDO FRQWH[WV 7KLV FR
HQFRPSDVVLQJ SUDJPDWLF VRFLRFXOWXUDO DQG VWUDWHJLI
DXWKHQWLF LQWHUDFWLRQ VLWXDWLRQV WHPXOM\R DR QW KDIWH ¥
IXQFWLRQDO ODQJXDJH XVH
5LFKDUGV DQG 5RGJHUYV DOVR KLJKOLJKW WKDW WKH
SULQFLSOHV VXFK DV WKH FHQWUDOLW\ Rl PHDQLQJ OHDUQLQ
ODQJXDJH VNLOOV OLVWHQLQJ 8\QSOH MML @ U DIGH. DVG IR@ID @ @ 8 WKIR
UHSHWLWLRQ DQG WUDQVODWLRQ FR PPX\QH G DDFMYLIY BWM WEK\R G7RX
JHDUQLQJ LQ ZKLFK VWXGHQWY DUH HQFRXUDJHG WR VROYH
SHHUV GHYRVOR SILQ@IXLVWLF VNLOOV DQG VRFLDO FRPSHWHQF
PXOWLFXOWXUDO HQYLURQPHQWY VXFK WDRP$SEURDARWQQ®R Y
VKDUH H[SHULHQFHV DQG SHUVSHFWLYHV HQULFKLQJ PXWXDO
,Q DGGLWLRQ WR WKH FRPPXQLFDWLYH FRPSRQHQW WKH L
LQGLVSHQVDEOH LQ ODQJXDJH WHDFKL@XUBLDQ L QWREMMUW HF/
ODQJXDJH FDQQRW EH GLVVRFLDWHG IURP WE® JKDO W OWDH RV R B
OHDUQLQJ QHZ ZD\V Rl WKLQNLQJ DFWLQJ DQG XQGHUVWDQG
VKRXOG LQFOXGH WKH GHYHORSPRMXM BIE L QWM RROXWXWHIDV AR
HQJDJH LQ GLDORJXUHAL WKSPWHKHWERKDWO\ DQG FRQVFLRXVO\
LQVWLWXWLRQV WKDW KRVW VWXGHQWY IURP PXOWLSOH EDFN
OLQJXLVWLF DFTXLVLWLRQ DQG SURPRWLQJ WMROKHY RI GLYHU'

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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$W $SSURDFK LQWHUFXOWXUDO FRQWDFW LV H[SHULHQFH
BWXGHQWY LQWHUDFW ZLWK SHHUV IURP GLIIHUHQW FRXQWUL
DFWLYLWLHV OHG E\ VWX ®NQAWX ®W K D DODBRE \O LOKK IDAW.F PHG |
IRVWHUYV FRPPXQLFDWLYH |ORFRI@IE\GBQE H WKILHOH) W KS-DQVG Y 8 O IS D
UHSHUWRLUH $V %URZQ HPSKDVL]HV PHDQLQJIXO GHDUQ
VRFLDOO\ HQJDJHG PDNLQJ (QJOLVK WHDFKLQJ LQ DQ LQWHUC
WUDQVIRUPDWLYH SURFHVV

7KXV LW FDQ EH DIILUPHG WKDW WHDFKLQJ HYBMHRALID /R IIF
VFKRROV ZLWK DQ HGXEB®QYWRGD\WRZOLOR Y R B/HKAUFER QMW S U Bl O H\Y W
PXFK PRUH WKDQ WKH PHUH DFTXLVLWLRQ RI D IRUHLJQ ODQJ>
XQLWHV FRPPXQLFDWLRQ FXOWXUH DQG LGHQWLWR &R R BXEAL
DXWKRUV VXFK DV .UDMKHHPDQ /DU%H@ZQ 5LFKDUGV DC
DQG &BDOFFL D KDYH FRQVROLGDWHG WKHPVHOYHV DV LQG
DXWKHQWLF PHDQLQJIXO DQGLIDIREW R GHBWYHD B QLR FRPISS \
DQ LQFUHDVLQJO\ LQWHUFRQQHFWHG ZRUOG

7+(52/(2) ('8&%$7,21%/ $0%$66$'256

,Q WKH FRQWH[W RI ODQJXDJH WHDFKLQJ DQG WKH LQWHU
HGXFDWLRQD® PP EMXYVOHERW B P EDMUIGIRUSURPLQHQFH DV DQ |
WKH LQVWLWXWLRQ WRRBKQWNV\ I RBC\KDPEBBRMOVWUDWHJILF
PHGLDWLRQ ZHOFRPLQJ QHZ VWXGHQWV DQG SURPRWLQJ D F
(QJOLVK VFKRROV IRU IRUHLJQHUV VXFK DV $SSURDFK ORFDW
DPEDVVDGRUW/N BRFRPUWN VLIQLILFDQW DV LW GLUHFWO\ FRQW L
HPRWLRQDO LQWHJUDWLRQ RI LQWHUQDWLRQDO VWXGHQWYV

7KH FRQFHSW RI VWXGHQW DPEDVVDGRU LV FORVHO\ UHOTL
HQJDJHPHQW $VWLQHQW LQQRIOMWHPWE® WKHRU\ HPSKDVL]HV
LQYROYHPHQW LQ DFDGHPLF DQG H[WUDFXUULFXODU DFWLYLW
GHYHORSPHQW %\ DFWLQJ DV EULGJHV EHWZH RQ W K 8 PROKRRI®
DFWLYH VWXGHQW SDUWLFLSDWLRQ IRVWHULQJ D VHQVH RI E
PXOWLFXOWXUDO LQVWLWXWLRQV WKLV UROH LV HYHQ PRUH
FXOWXUDO DGDSW D WL B QHFD QWXHHQ UHVRW KIDOM GPH DQG DFDGHP

7KH ZRUN RI DPEDVVDGRUV DW $SSURDFK UHIOHFWV SUHFI
PHGLDWLRQ 7KH\ DVVLVW LQ ZHOFRPLQJ QHZ VWXGHQWYVY FOD
SURFHGXUHM (@QORXKIFRPPXQLFDWLYH SUDFWLFH DQG IDFLOL

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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GLIIHUHQW QDWLRQDOLWLHV $FFRUGLQJ WR .XK SHHU L¢
WKH HGXFDWLRQDO H[SHULHQFH DV GCCHOAURIRPI FREW XDUON @ RMK B
LQWHUSHUVRQDO H[FKDQJHVY DQG VKDUHG H[SHULHQFHV 7KXV
FRPPXQLW\ ZKHUH FRRSHUDWLRQ DQG HPSDWK\ EHFRPH IXQGD
GHYHORSPHQW

,Q DGGLWLRQ WRE ISURRRRWHQUDWLRQ HGXFDWLRQDO DPED
DQG LQWHUFXOWXUDO FRPPXQLFDWLRQ 7LQWR DUJXHV W
FRQWH[WV ODUJHO\ GHSHQG RQ WKH TXD OQWWNV LRV X\@ WRHQ D, DWW R
DPEDVVDGRUV H[HUW D SRVLWLYH LQIOXHQFH RQ QHZ VWXGHQ
VKDULQJ H[SHULHQFHV DQG SURYLGLQJ UHDVVXUDQFH GXULQ.
UHODWLRQVKLS FUHDWHWX\D\WQ BIQG LEMHRMPHAVY IRWKDW HQFRXUD.
UHGXFHV OLQJXLVWLF DQG FXOWXUDO EDUULHUV

JURP WKH SHUVSHFWLYH Rl HGXFDWLRQDO SV\FKRORJ\ WK
WKURXJK %DQGXUDYV VRFLDOVDMDKDN &KX RVIKM B UK DKL K 1S
REVHUYDWLRQ DQG LPLWDWLRQ RI PRGHOV $PEDVVDGRUV WK
SRVLWLYH DWW LW XFRH LW RIZHIQFG OBIQE RIYHU FRPLQJ FKDOOHQJ
PRWLYDWLRQNOSOGURHEXOM@ @\ UHOHYDQW LQ ODRR®DLGHW AP A
FRPPXQLFDWLYH H[SRVXUH DUH GHWHUPLQLQJ IDFWRUV IRU O]
FRPPXQLFDWLQJ ZLWK IOXHQF\ DQG HPSDWKLFRS\KWMK RRWKG B ©)
DQG DSSO\ ZKDW WKH\ OHDUQ

$QRWKHU IXQGDPHQWDO DVSHFW RI WKH DPEDVVDGRUVY U
FRQFHSW ZLGHO\ GLVFXVVHG E\ %\UDP ZKR GHILQHV LW L
DSSURSUWKWSHRSZOH IURP RWKHU FXOWXUHV %\ PHGLDWLQJ L
QDWLRQDOLWLHY DPEDVVDGRUV GHYHORS DQG IRVWHU VNLOC
RSHQQHVV WR GLDORJXH ,Q VFKRROV OQN$P 888 BB DPKU RZKHH UM
$IULFD FRH[LVW WKHVH FRPSHWHQFLHY EHFRPH LQGLVSHQVDI
LOQWHUQDWLRQDO HGXFDWLRQDO HQYLURQPHQW

JURP DQ LQVWLWXWLRQDO SHUVSHFWLYH DPEDVVDGRU SU
UHSXWDWLRQ &KLFNHULQJ DQG 5HLVVHU DIILUP WKDW OF
OLQNHG WR FUHDWLQJ FRPPXQLWLHY WKDW HQFRXUDJH SHUVF
UHSUHVHQWLQJ WKH LQVWLWXWLRQW SKER®RWRBX OQ\G RSl URPT
LQVWLWXWLRQDO GLVVHPLQDWLRQ FRQWULEXWLQJ WR VWUHC
FRPPXQLW\ DQG WR WKH H[WHUQDO SXEOLF ,Q WKH FDVH RI $!
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VFKRROTV FRIARPEWBHBORWLFDO H[FHOOHQFH DQG WR ZHOFRPLQJ
OHDUQLQJ DQG PXWXDO UHVSHFW

7KH SUDFWLFH RI DPEDVVDGRUV WKHUHIRUH JRHV EH\RQ
SHGDJRJLFDO DQG KXPDQ GLPHQVLRQV 7KH\ VIPEROL]JH WKH L
WUDQVIRUPDWLYH HGXFDWLRQ DV WKHLU SWHY B QER QRR/IWGHLUNF
&RH[LVWHQFH ZLWK SHHUV IURP GLIIHUHQW FRXQWULHV DQG S
VRFLRFXOWXUDO UHSHUWRLUH PDNLQJ (QJOLVK OHDUQLQJ D
YREDEXOWWEHFEFRPHY DQ H[SHWRINFK RQ G HFXORQXIMD O H[FKDQJH

,Q VXPPDU\ HGXFDWLRQDO DPEDVVDGRUV H[HUW D SURIRX
LQVWLWXWLRQV HVSHFLDOO\ LQ LQWHUQDWLRQDO FRQWH[WYV
DQG LQWHUFXOW X WX® \FRROWQLEXWHRWR VWXGHQWVY] KROLVW
FRQVROLGDWLRQ RI D JOREDO VEFKRRO FRPPXQLW\ 7KHLU URO
UHODWLRQVKLSY DQG GLDORJXH LQ OLQH ZLWK WKHSBDE@HRIES
RFRH[LVWHQFH DQG WUDQVIRUPDWLRQ

$3352$&+ 6&+22/ ,1 %26721 $1' ,76 ,17(51$7,21%$/,=$7,21 02'(/

7KH $SSURDFK ,QWHUQDWLRQDO 6WXGHQW &HQWHU ORFD)
WKH (QJOLVK ODQJXDJH WHDFKLQJ LQVWLWXWLRQV WKDW EHV
LQWHUQDWLRQDOL]DWLRQ )RXQGH® ZWW KGXKED WLRQLRA RWSG
EDFNJURXQGY WKH VFKRRO KDV HVWDEOLVKHG LWVHOI DV D \
OHDUQLQJ ,WV SHGDJRJLFDO PRGHO FRPBMX}HVHGLYDYI SR WWF B
RSSRUWXQUWRBY OR®HYMORSPHQW UHIOHFWLQJ WKH SULQFLS!
DSSURDFKHV LQ ODQJXDJH WHDFKLQJ

%RVWRQ FRQVLGHUHG RQH RI WKH ZRUOGYTV OHDGLQJ HG»
VXFK DV +DUYDUG DQG 0,7 DIQBEWHWWDWEWY DOKRWXBEAGW R IDQ Q
$SSURDFK HPHUJHV DV DQ LOQVWLWXWLRQ WKDW UHVSRQGV WF
LQWHQVLYH (QJOLVK SURJUDPV FRXUVHV DLPHG DW DFDGHPLF
DQBRALDO DFWLYLWLHVY WKDW H[WHQG OHDUQLQJ EH\RQG WKH
LOQOWHUQDWLRQDOL]DWLRQ Rl HGXFDWLRQ JRHV IDU EH\RQG VW
DQG JOREDO GLPHQVLRQV LQWR WRH FHGXSRNVHR QX @BWURDF D @
YLVLRQ E\ LQWHJUDWLQJ FXOWXUH ODQJXDJH DQG VRFLDO L¢
SURFHVV

7KH WHDFKLQJ PRGHO DGRSWHG E\ WKH VFKRRO UHIOHFW\
DOVYRL®J D FXOWXUDO H[SHULHQFH ,QVSLUHG E\ WKHRULHV V;

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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LQVWLWXWLRQ SURPRWHY PHWKRGRORJLHVY EDVHG RQ FRPPXQ
UHDO RSSRUWXQLWLHV IRU L QW HUDFON L RHG SVHDWAKHA D (ZH FE DG
PHGLDWRUV HQFRXUDJLQJ WKH XVH RI (QJOLVK LQ HYHU\GD\ I
SHUVSHFEWLYH DOLJQV ZLWK WKH FRPPXQURBWRLFH DS SHR® BK
5RGJHUV K HPISIKDVL]H OHDUQLQJ WKURXJK WKH H[FKDQJH

NQRZOHGJH FRQVWUXFWLRQ

,Q DGGLWLRQ WR DFDGHPLF H[FHOOHQFH $SSURDFK VWDQ
LQFOXGLQJ LQWHUQDWLRQDO VWX G HOHDW TKHFDEKRROGYV XL
FRPIRUW EHORQJLQJ DQG UHVSHEFW IRU OLQJXLVWLEF EXOWX!I

LQWHUQDWLRQDOL]DWLRQ VKRXOG EH XQGHUVWRRG DV L

DQG JOREEHQUQMERVHGXFDWLRQ DLPLQJ WR LPSURYH TXDOLW\
DSSOLHV WKLV SULQFLSOH LQ SUDFWLFH SURPRWLQJ D VSDFF
FRH[LVWHQFH HPSDWK\ DQG GLDORJXH DPRQJ GLIIHUHQW ZRL

2QH Rl WKH PRVW GLVWLQFWLYH IHDWXUHV Rl WKH VFKRR(
DPEDVVDGRU SURJUDP ZKLFK UHLQIRUFHV WKH FRQQHFWLRQ
7KHVH DPEDVVDGRUV DFW DV PHG LW KWHR U Q \EWMRZX\H DRQH D VWG
HQFRXUDJLQJ (QJOLVK XVH LQ GDLO\ OLIH DQG SURPRWLQJ P>
H[HPSOLILHV .XK{V YLHZ WKDW DFWLYH VWXGHQW LQYRO)
HVVHI@RWVULOPOLVWLF GHYHORSPHQW DQG HGXFDWLRQDO VXFFH\
VIPEROLF EXW SHGDJRJLFDO UHSUHVHQWLQJ WKH LQFRUSRUD
FRPPXQLFDWLRQ YDOXHV LQWR VEKRRO OLIH

7KH VXFEHVVHRO IVKRISMRIG E\ $SSURDFK LV H@DW IR UGG NON\GW
SKLORVRSK\ 7KH VFKRRO XQGHUVWDQGYV WKDW HDFK OHDUQH!
PRWLYDWLRQV DQG FKDOOHQJHV 7KHUHIRBRRUWWLQ P B VEDRORGE
EHWZHHQ IRUPDO LQVWUXFWLRQ DQG SUDFWLFDO H[SHULHQFH
WKDW OHQWOMHHBG HGXFDWLRQ LV IXQGDPHQWDO IRU VHFRQG O
DQG VWXGHQW SURWPVWREUVPPKBQUADIKIO OHDUQLQJ LQ ZKLFK
NQRZOHGJH UHFLSLHQW EXW DQ DFWLYH DJHQW RI WKHLU RZQ

$QRWKHU UHOHYDQW DVSHFW Rl $SSURDFKYTV LQWHUQDWL]
DQG FXOWXUDO LKPRI® \RUIRI® QLAHVWHR[WUDFXUULFXODU DEWLYLW
SURJUDPV WKDW DOORZ VWXGHQWY WR DSSO\ (QJOLVK LQ UHD
LQWHUFXOWXUDO FRPSHWHQFLHV 7KLV SUDFWQE®JUHVRRIDWH
ZKLFK FRQFHLYHVY HGXFDWLRQ DV D OLYLQJ G\QDPLF DQG WU

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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WUDQVFHQGY FODVVURRP ERXQGDULHY DQG FRQQHFWV WR HY
GLVFRYHU\ DQG EHORQJLQJ

7KH FXOWXUNOWS SUHVHQW LQ $SSURDFK{V HQYLURQPHQW
FRQVROLGDWLQJ LWV LQWHUQDWLRQDO LGHQWLW\ 6WXGHQW\
GDLO\ LQ WKH VDPH OHDUQLQJ VSDFH H[FKDQJW®.D N [ B/HIDICHFF
OLQJXLVWLF ERXQGDULHV 7KLV FRH[LVWHQFH UHIOHFWYV ZKDV
FRPSHWHQFH WKDW LV WKH DELOLW\ WR XQGHUVWDQG DQG LU
HPSDWKHWLFDOO\ DQW HWRIQWIFWKXVON\%H FRRVLQWHUDFWLRQ WK
(QJOLVK ODQJXDJH PDVWHU\ EXW DOVR WR WKH IRUPDWLRQ RI
UHVSRQVLEO\ LQ DQ LQWHUGHSHQGHQW ZRUOG

J)LQDOO\ WKH $SSURDFK HRWHWLQBPIN). EGDXQEMYEG WRR G DV I
ZKDW LV QRZ FRQFHLYHG DV KXPP QLPHRG H Q WHWWMD WR RELD®DH M
ZLWK KRVSLWDOLW\ GLYHUVLW\ DQG FXOWXUDO VHQVLWLYLW
SURPRWLRQ RI FXOWXUDO H[FKDQJH DQG WKH VWUHQJWKHQLQ
LQ (QJOLVK ODQJXDJH WHDFKLQJ LQ WKH 8QLWHG 6WDWHV OR
ZD\ Rl VHHLQJ WKH ZRUOG ZLMIDRKNQQHVYV UHVSHFW DQG H

CONCLUSION
7KLV VWXG\ SURY L GGHES IV IE XRIBG DVBDIQG LQJ RI WKH SRVLW
DPEDVVDGRUV LQ WKH FRQWH[W RI WHDFKLQJ (QJOLVK DV D IR
SHGDJRJLFDO DQG LQVWLWXWLRQDO PREBDWHRU $SBEBWHIG ,IQQV ¢
ODVVDFKXVHWWYV 86$% 7KH DQDO\VLVY UHYHDOHG WKDW WKH U
UHSUHVHQWDWLYH RU DGPLQLVWUDWLYH IXQFWLRQ LW FRQVV
VRFLDO LQW MWILOHQURWK HIDQGJ OHDUQLQJ LQ PXOWLFXOWXUDO
ZKHUH (QJOLVK KDV FRQVROLGDWHG LWVHOI DV D WRRO IRU FI
DPEDVVDGRU SURJUDP EHFRPH IXQGDPHQWNX6DMWR K@BP D EYREG H
7KH UHVHDUFK RI ELEOLRJUDSKLF DQG TXDOLWDWLYH QD\
%URZQ JUBHRBQ 5LFKDUGV DQG 5RXUHUYD I
ZKRVH WKHRUHWLFDO FRIQAVBRIUBAXIQRHD R | HFORFFALGDWE D WWKYHH D Q G
LQ ODQJXDJH WHDFKLQJ %DVHG RQ WKLV OLWHUDWXUH LW ZI
ZKHQ VWXGHQWY DUH H[SRVHG WR UHDO FRPPXQLBEDWWR G L\SIDW
LQ FRQVWUXFWLQJ WKHLU RZQ NQRZOHGJH &RQVWDQW LQWHL
DUH HOHPHQWY WKDW HQKDQFH OHDUQLQJ DQG KXPDQ GHYHO|
SUDFWLFHV REVHUYHG LQ WKH VWXGLHG LQVWLWXWLRQ

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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7KH WKHRUHWLFDO UHVXOWYV LQGLFDWHG WKDW WKH PRGFH
GHYHORSPHQW FRPELQLQJ OLQJXHVSMILA BO P QLIQH £ UW W HLQOPM
LQ WKLY FRQWH[W UHSUHVHQWYH\ SH®DDRJIEED®J B V| B-HIWHIHML
DVVLVWLQJ QHZ VWXGHQWYV LQ DGDSWLQJ WR VFKRRO URXWLQ
HQJDJHPHQW DQG FRRSHUDWLRQ HQFRXUDJHV WKH XVH RI (Q.
EXOGLQJ D VXSSRUWLYH DQG SOXUDO HGXFDWLRQDO FRPPXQL
WKDW WUDQVFHQGYV WKH FOD\OWHDRRF.QH[SDREHYY WRHVWKDE K \
UHVSHFW DQG HPSDWK\

,W ZDV DOVR IRXQG WWDRQISS 8 WXBH QQUW&ANQ@WHU LV DQ LQ
LQWR LWV SUDFWLFH WKH SULQFLSOHV RI LQWHUQDWLRQDOL]I
LQLJIKW DQG 'H LW 7KH VFKRRO LQWHJUDWHYV FXOW X
PHWKRGRORJ\ HQDEOLQJ VWXGHQWY WR OHDUQ (QJOLVK QRW
RI LQWHUDFWLRQ DQG LQWHUFXOWXUDO XQGHUVWDQGLQJ %\
DQG PXOWLFXOWXUDO HY HQ WAK HWKEH DQW KL\ YOM IDRI® UGIL QI RDE
OHDUQLQJ WR FRH[LVW DQG GLDORJXH ZLWK RWKHUYV

7KXV WKH UHVHDUFK FRQILUPHG WKH K\SRWKHVLV WKDW |
FRQVROLGDWLQJ D PRUH LQFOXVLYH SDUWLFLSDWRU\ DQG KX
RQO\ WR VWXGHQWVY DFDGHPLFHENRODRSPE QW EXMV O OR B P\ R/
WKH VHQVH Rl EHORQJLQJ DQG LQWHUFXOWXUDO DZDUHQHVYV
SUHVHQFH RI DPEDVVDGRUV FDQ WUDQVIRUP WKH VFKRRO LQW
OHDUQLQIRROMERUDWLYHO\ DQG DIIHFWLYHO\

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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EHFDXVH WKH WHDFKHU V PHGLDWLRQ DV D JXLGH WR WKH SUI
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7KH XVH RI DFWLYH PHWKRGRORJLHYV FRPELQHG ZLWK JDPI
HQJDJLQJ DXWLVWLF VWXGHQWYV DV LW SURPRWHV DFWLYH SC
D SOD\IXO DQG PHDQLQJIXO ZD)D ERRIOMVQWHKDB W L P KRIRRW LY LW |
WUDQVIRUPLQJ OHDUQLQJ LQWR D PRUH G\QDPLF DQG DFFHVVI
VWXGHQWY JDPLILFDWLRQ FRQWULEXWHVY WR RUJDRALDQL]WWH
ZKLOH UHVSHFWLQJ GLIIHUHQW OHDUQLQJ SDFHYV

7KH FRPELQDWLRQ RI FKDOOHQJHV UHZDUGV DQG LPPHGL
UHGXFHV WKH DQ[LHW\ RIWHQ SUHVHQW LQ WUDGLWLRQDO DV
IXQGDPHQWDO DV D PHGLDWRU HQVXULQJ QHFHVVDU\ DGDSWD!
7KXV JDPLILFDWLRQ ZKHQ LQWHJUDWHG ZLWK DFWLYH PHWKF
SURPRWLQJ OHDUQLQJ DQG VRFLDB VY PKRRID F\ YR Q RIPARHIIW W X

7KH FRQWHPSRUDU\ HGXFDWLRQDO VFHQDULR KDV XQGHUJ
FRQVWDQW WHFKQRORJLFDO HYROXWLRQ DQG QHZ VRFLDO DQ
$OYHV DVVHUWYV WRK DWWKL QW MANHEQWILILIR@DO WHDFKLQJ P
IRVWHU JUHDWHU LQWHUDFWLRQ PRWLYDWLRQ DQG DFWLYH !
PHWKRGRORJLHY HPHUJH DV SHGDJRJLFDO DSSURDBKBYHWKDW
FRQVWUXFWLRQ HQFRXUDJLQJ FULWLFDO WRIROWLLAW DXWRQR

$PRQJ WKH YDULRXV VWUDWHJILHY OLQNHG WR DFWLYH PH
LQQRYDWLYH UHVRXUFH FDSDEOH RI HQ®&D ®RIUMH G\QDIPILHP B Q @&/
PHDQLQJIXO %\ LQFRUSRUDW IMXF K 5\ FIXO® QO A B JHHVH RIHQW YV G V
DQG OHYHO 2SIDRPIUHNYWRERQ IRVWHUV WKH FUHDWLRQ RI PRWLY
FXULRVLW\ DQG VW X GHOMW G IDFEWLWMLMWQHAN LQ SUR

7KLV DUWLFOH SURGXFHG E\ VWXGHQWY LQ WKH ODVWHU
8QLYHUVLW\ DLPV WR DQDO\]H WKH DSSOLFDELOLW)\ RI DFWLY
SHGDJRJLFDO VWUDW HJ\DDHPH® WW Q G FLLAFIDR U@L @IH SBREA@ YV V
WR XQGHUVWDQG KRZ WKH LQWHJUDWLRQ Rl WKHVH DSSURDFK
LQWHUDFWLYH DQG HIIHFWLYH HGXFDWLRQDO H[SH U LFEKQRHNQ W
WHDFKLQJ SUDFWLFHV 7KXV LW LQWHQGV WR RIITHU WKHRUHW
DGRSWLRQ RI LQQRYDWLYH PHWKRGR &R DM XUD @HDWHGHIM K W

7KH DUWLFOH ZLOO EH VWUXFW XEUHEIDV GRYPRZY WSKHD 5 WS
PHWKRGRORJLHV LQ WKH VFKRRO FRQWH[W SUHVHQWLQJ WKH
ZLOO DGGU®WDWBGRMBBWLQJ DQG H[HPSOLI\ WKH GHYHORSPHQ
6XEHFWLRQ ZLOO GHVFULEH WKH IOLSSHG FODVVURRP PHWHK

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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RFFXU LQVLGH DQG RXWVLGH WKH FODVVURRP 6XEVHFWLRQ
SUDFWLFH WR HPHRWHIORRSD ORFMBQMVL PR R QHANVKGHQWY ZLWK $6°
VXEVHFWLRQV ZLOO UHSRUW WKH FRQFHSWLRQ LPSOHPHQWD)
WKH XVH Rl WKH .DKRRW SODWIRUP &KDSWHU ZLOO GHVFULE
ZDV GHVLJQHG DV GHVFULSWLYH TXDOLWDWLYH DQG ELEOLR.
ZLOO SUHVHQW WKH DQDO\VHV DQG GLVFXVVLRQV RI WKH UHV|
PHWKRGRORJ\ VWUDWHJWHY GLW LVRR G RWVHDRKIQJ )LQDOO\ FR
UHIHUHQFHY ZLOO EH SURYLGHG

0(7+2'2/2*%<
7KH UHVHDUFK LV FKDUDFWHUL]HG DV ELEOLRJUDSKLF DV
SXEOLVKHG ZRUNV VXFK DV ERRNV VFLHQWLILF DUWLFOHV G
WKH WRSLF XQGHU VWXG\ $RIRDGKQF WRVHDUFK LVEGEHOHORS!|
SUHSDUHG HDUOLHU DOORZLQJ WKH UHVHDUFKHU DFFHVV WR
WKH SURSRVHG UHIOHFWLRQ ,Q WKLV VHQVH D FDUHIXO VHO}
FDUULHG RXW ZLWK WKH DLP Rl JDWKHULQJ GLIIHUHQW WKHR!
FRQWULEXWLRQV WR XQGHUVWDQGLQJ WKH SKHQRPHQRQ LQY}
7KLV LV D TXDOLWDWLYH UHVHDUFK DSSURDFK DV LW GRH
XQBWWDQG LQWHUSUHW DQG GLVFXVV WKH PHDQLQJV DWWUL
OLQD\R TXDOLWDWLYH UHVHDUFK ZRUNV ZLWK D XQLYHU\
L@GHSWK UHDGLQJ Rl WKH UHWXIRGROWXGDBE S WK/ DORRZPV IR
FRPSOH[LW\ Rl WKH SKHQRPHQRQ LQYHVWLJDWHG KLJKOLJKW]
WR EXLOG D FUIRWRQEHEG DD @AY EDVHG RQ WKH WKHRUHWLF
5HIJDUGNIQH SURFHGXUHV WKH UHVHDUFK LQYROYHG VHYH!I
FKDUDFWHUL]HG DV ELEOLRJUDSKLF EDVHG RQ ERRNV VFLHQ!
DFWLYH PHWKRGRORJLHV JDPLILFOWRLRWL MHG $OFRXVILY H VB8R C
ELEOLRJUDSKLF UHVHDUFK GHYHORSHG IURP SUHYLRXVO\ SUH
WKHRUHWLFDO IUDPHZRUN FRQWULEXWLQJ WR WKH FRQVWUX]|
WKLV VHIRWHI XD VHOHFWLRQ Rl FXUUHQW DQG UHFRJQL]HG DFC
JDWKHULQJ GLITHUHQW WKHRUHWLFDO SHUVSHFWLYHV DQG LG
SKHQRPHQRQ LQYHVWLJIJDWHG
1H[W D FDVH VWXZX\LEBRVGBIYSOLEBY DQG DQDO\]HV WKH SU
.DKRRW WRRO LQ WKH FODVVURRP ZLWK GLUHFW REVHUYDWLF
DQG TXDQWLWDWLYH GDWD WKURXJK TXHVWLRQMZNVLDHVK NWQDOG

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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DQG WHDFKHUV DOORZLQJ WKH LGHQWLILFDWLRQ RI SRWHQWI
UHVRXUFH LQ WKH OHDUQLQJ FRQWH[W 7KLV FRPELQDWLRQ R
DQG D UREXVWKHOPQIDUVWMRHQW G\QDPLFV SURPRWHG E\ .DKRR!

$V IRU WKH PHWKRGRORJLFDO DSSURDFK WKLV LV D TXDO
TXDQWLI\ GDWD EXW WR XQGHUVWDQG DQG LQWHUSUHW HGXF|
OLQD\R DOIWDWLYH UHVHDUFK ZRUNV ZLWK PHDQLQJV YDO
SXUSRVH RI WKLV VWXG\ FHQWHUHG RQ DQDO\]LQJ SHUFHSWL|
UHVRXUFH 7KLV FKRLFH DOORZV FD $H\WYW LRRWQYDGFHRQ U B Q B W
LQFOXDNVBBFWY WKDW ZRXOG KDUGO\ EH UHYHDOHG E\ TXDQW!I

,Q WHUPV Rl QDWXUH WKH UHVHDUFK LV FODVVLILHG DV D
VROYLQJ VSHFLILF SUREOHPY HY SHKH BIGRFDWIRQGB®IOQHWL WKH X\
PHWKRGRORJLHYV DV WHDFKLQJ DQG LQFOXVLRQ VWUDWHJILHV
WKHRULHV ZLWKRXW LPPHGLDWH FRPPLWPHQW WR SUDG W VPHE
UHVXOWYV LQ HYHU\GD\ SHGDJRJ\

7KXV WKH PHWKRGRORJ\ DGRSWHG FDQ EH VXPPDUL]JHG D'
DSSURDFK ELEOLRJUDSKLF IRXQGDWLRQ DQG H[SHULHQFH UH
UROH RI JDRL M REWOREFKQQQJ SURFHVV HVSHFLDOO\ FRQFHUQ
$XWLVP 6SHFWUXP 'LVRUGHU 7KLV FRPELQDWLRQ QRW RQO\ D
UHIHUHQFHV EXW DOVR HQDEOHG WKH DOQDMA\WY\D Q® AKDADE @
.DKRRW DV D SHGDJRJLFDO UHVRXUFH %\ DUWLFXODWLQJ WKF
XQGHUVWDQGLQJ LQQRYDWLYH WHDFKLQJ VWUDWHJLHY DQG U
JDPLILFDWUIRDDDW IR EXLOGLQJ DQ LQFOXVLYH G\QDPLF DQG
FODVVLILFDWLRQ KLJKOLJKWYV WKH UHOHYDQFH RI WKH LQYHV
WKH UHVHDUFKfV FRPPLWPHQW WR LQQRYDWLYH DQG LQFOXVL

$&7,9( 0(7+2'2/2%,(6 $ %5,() +,6725,&%/ 29(59,(:

$FWLYH OHDUQLQJ PHWKRGRORJLHY DUH SHGDJRJLFDO DS
WKH WHIHIXLQUQJ SURFHVV HQFRXUDJLQJ DFWLYH SDUWLFLSD
NQRZOHGJRAWIRYWHKX\ HPHUJHG DV DQ DOWHUQDWLYH WR WUI
KROGHU RI NQRZOHGJH DQG WKH VWXGHQW D SDVVLYH UHFLSL

,QVWHDG RI IRFXVLQJ RQ WKH WUDQVPLVVLRQ RLHQIRHRD)
WR HQJDJH VWXGHQWY LQ SUDFWR® P DQDF\S URMMWENW VCHFEDDWH !
ZKHUH WKH\ DUH HQFRXUDJHG WR TXHVWLRQ UHVHDUFK H[SH
6LOYD $OPHLGD W KURGPRKHDVHPFIQHU VWXGHQWYV EHJI

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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EDVHG RQ D SUHVHQWHG SUREOHP DQ H[SRVHG FRQFHSW RU
WKHP

7KH ZRUG *PHWKRGRORJ\" GHULYHV IURP 3PHWKRG ~ RULJL
PHDQV *SDWK RU ZD\ WR DFFRPSOLVK VRPHWKLQJ ~ 7KH PHWKR
VSHFLILF JRDO RU DFTXLUH NQRZOHGJH $FFRUGLQJ WR 1DVFL
FRQWH[W WHDFKLQJ PHWKRGRORBLIBHIHHQW RRWKRIE D S\SFO E RI\G
OHDUQLQJ SURFHVV

7KH\ DURVH IURP D UHIOHFWLYH QHHG ZKLFK PDUNHG D V!
RU VRFLDO ZKHUH WKH VHDUFK IRU VRPHWKLQJ QHZX GD® WR WH
HPHUJH DW D VLQJOH PRPHQW RU IURP D VLQJOH DXWKRU EXW
LQIOXHQFHG E\ YDULRXV WKHRULVWY DQG HGXFDWRUYV

$OWKRXJK PDQ\ EHGDIOYOH & RKDRWWXH RRWKRGRORJ\" LV D L
DQFLHQW $ULVWRWOH DOUHDG\ UHIHUUHG WR LW DV GLG WKHI
ZURWH 3*:KDW , KHDU , IRUJHW ZKDW , VHH , UHPHPEHU ZKD)\

7KH SURSRVDO IRU DQ HGXFDWLRQ W K O WD\F \W DY HH[\L Y QY HRSC
FHQWXULHVY DOWKRXJK WKH WHUP LWVHOI LV PRGHUQ 7KLQN}
.QRZOHV &DUO 5RJHUV DQG /HY 9\JRWVN\ GLG QRW XVH WKH }
SUDFWLFHV DOLJQH® ZtRLIQWKMMB SUULWRHSOEDFN LQ KLVWRU\
FHQWXU\ % & VRXJKW WR SURYRNH OLVWHQHUV WKURXJK WKH
SRULJLQDWRU” RI WKLV DSSURDFK ZH ZRXOG QGHKHEOGWLRQR EDF
1IDVFLPHQWR )HLWRVD

7KH WHUP *DFWLYH OHDUQLQJ  ZDV LQWURGXFHG RQO\ LQ
S5HYDQV+ ,Q JHQHUDO WHUPV DFWLYH OHDUQLQJ HQFRPSD'
OLVWHQLQJ GRYROMLQVULQHD GLVARONMIRI RW §VRFRMWR GHUHG
XQOLNH WKH WUDGLWLRQDO OHFWXUH LW GRHV QRW OLPLW L
IURP VWXGHQWY DQG GRHV QRW D/DKZHD \W WIX@WADLQVWWHHHG | ¥ @ Q VDAY

$W WKH EHJLQQLQJ Rl WKH WK FHQWXU\ WKLGNBDYRJIXFK
ZRUNV VXFK DV WKH WKHRU\ RI NQRZOHGJH ZKHUH KH GHIHQ
SDUWLFLSDWLRQ RHDMKGILQW SEREWVVQ MKKN OGHD LV WDHV/H GQ \
/JHDUQLQJ 3%/ GHYHORSHG E\ 'HZH\ HPHUJHG L\QRW KHQK HD\O Iv
RI OHDUQLQJ

,Q WKH V 3URIHVVRU (ULF 0D]XU GH Y\HO®R RIQGDIBTHHW L. QY
NQRZOHGJH DQG VNLOOV WKURXJK FRRSHUDWLRQ DPRQJ VWXG
DQG HQJDJHPHQW FRJQLWLYH FRQIOLFW HUURU PDQDJHPHQMW

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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KHOS ERWK WKH KH®ORHUHDQ® \8XH LKHIOSBG RU PHQWRULQJ VHV
FROODERUDWLYH OHDUQLQJ EHWZHHQ WXWRU DQG WXWHH SU
DQG RU NQRZOHGJH $]HYHGR HW DO

JURP RQZDUGYV DFWLYH BSIDWHKR®RIGRFPLIHY D Q GQHB RUP D
WKH VSUHDG Rl QHZ WHFKQRORJLHYV DQG WKH VHDUFK IRU PRU
SURJUHVV DPRQJ VWXGHQWY ZKR DUH HQFRXUDJHG WR EH PRL
HVSHFLD®DO GRFLF WKURXJK LQYROYHPHQW LQ SUDFWLFDO DI
VNLOO GHYHORSPHQW WDNLQJ WKHP EH\RQG WHFKQLFDO NQR
SUREORI®YLQJ FROODERUDWLRQ DQG FRPPXQLFDWLRQ

,Q WRDWH[W WKH WHDFKHU DFWV DV D IDFLOLWDWRU RI W
VWXGHQWYV 7KXV DFWLYH PHWKRGRORJLHVY VHHN WR FRQQHF\
UHOHYDQW DQG PHDQLQJIXO DV Bl@RMXWHIR@DUM GH RIF & WVL QHWV

$OWKRXJK WKH SULQFLSOHV XQGHUO\LQJ DFWLYH PHWKRG
IRUPXODWLRQ LV PQEWRUNGH®DIJWK FDO WKHRULHV VXFK DV !
DQG 9\JRWVRK SURYLGHG PRUH FRQVLVWHQW V\VWHPDWL]DWLF
LQ WKH OHDUQLQJ SURFHVV 7KLV KLVWRULFDO WUDMHFWRU\
RYHUFRPH W U D GRAHMLR QDG \WHHIDF K KILUDIF W L ¥ H @ JWZKOD WY R VBL P X O D W
FROODERUDWLRQ DQG FULWLFDO DQG PHDQLQJIXO NQRZOHGJ
XV WR UHODWH SDVW DQG SUHVHQW KLJKOLJKWLQJ KRZ WKHYV
DGGUHV\B RBRQWHHPGXFDWLRQDO FKDOOHQJHYV

+RZHYHU WKH DSSOLFDWLRQ RI DFWLYH PHWKRGRORJLHV
WKHP DUH WKH UHVLVWDQFH Rl VRPH VFKRRO VHFWRUV WR DE
WUDLQLQJ WR GHDO ZLWK LIDVQ/RY O X BIHS O DEMN.BWY R Qg GV KQ W
WHFKQRORJLFDO UHVRXUFHV DQG SDUWLFLSDWRU\ G\QDPLFV

352-(&%$6(" /($51,1* '(9(/230(17 2) $ 5(&<&I$%/( :$67( &2//(&7,21

3URMEDPWHG /HDUQLQJ 3%/ LV DQ DFWLYH PHWKRGRORJ\ W
ZRUOG FRQWH[WV SURPRWLQJ NQRZOHGJH FROW\SURE®QHRQ WH
"HZH\ DOUHDG\ DGYRFDWHG WKDW HGXFDWLRQ VKRXOG EF
FULWLFDO HQJDJHPHQW RI VWXGHQWY /DWHU F:DOOHGP3 LRONIDF
OHWKRG FRQVLGHUHG WKH HPEU\R RI 3%/

$FFRUGLQJ WR ORUDQ DFWLYH PHWKRGRORJLHV DLP
WKHP D FHQWUDO UROH LQ WKH OHDUQLQJ SURFHVV ,Q WKLV
WKHRU\ DQG SUDFWLFH VWLPRQDBGWRDIOPERDW UMW IRGQ TR DW

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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H[DPSOH RI 3%/ WKURXJK WKH GHYHORSPHQW RI DQ DSSOLFDW
UHVLGHQWLDO FRQGRPLQLXPV LQ ZKLFK XVHUV DFFXP XWDWH
YDOXHYV

3%/ ILQGV LWV URRWV LQ 'HZH\TV WKRXJKW ZKLFK GH
FULWLFDO IRUPDWLRQ )RU KLP 3HGXFDWLRQ LV QRW SUHSDUI
YHLQ 3DXOR JUHLUH H UHOHMIDQBKVRH® WKEHUDWLQJ HGXFDW
DVVXPHV DQ DFWLYH UROH LQ WKH FRQVWUXFWLRQ RI NQRZOFH

.LOSDWULFN FRPSOHPHQWHG WKLV E\ SURSRVLQJ WKE
FRQQHFW VFKRRO NQRZOBGBSHUM WK SUDEFWHK FKDL® GRIVWUXFWL
WKDW OHDUQLQJ RFFXUV PRUH HIITHFWLYHO\ ZKHQ WKH LQGLYL
DQG IRU WKH FRPPXQLW\

3%/ GLUHFWO\ GLDORJXHV ZLWK FRRSHUDWG Y-HR IOGNDRI@ L Q J
ZKLFK JURXS ZRUN HQKDQFHYV HWPIRW GRE B O RS\FLLO@OW R IQWRFL@D W

OHUJHQGROOHU OLQNHG WR WKH %XFN ,QVWLWXWH IRU (
VWUXFWXUH 3%/ DWKIR@G RURBQWUDWKAH VW FHQWXU\
,Q %UD]LO -RVp ORUDQ HPSKDVL]HV WKH LPSRUWDQFI

LQWHJUDWLRQ EHWZHHQ GLJLWDO WHFKQRORJLHV DQG DFWLY
RXW WKDW 3%/ VVQLLRHPO FWHW LFDRWBHERQNLQJ DQG WKH UHVRO

DUJXHV WKDW OHDUQLQJ WKURXJK UHVHDUFK LV FHQWUD
IXQGDPHQWDO DVSHFWV RI 3%/

&HOVR 9DVFRQFHOORYV D Q GF R QSWULLLEQXRV FX PNRHWIK LV U H |
LQQRYDWLRQ FULWLFDO SUDFWLFHV DQG IRUPDWLYH DVVHVV
UHLQIRUFHV WKDW DFWLYH PHWKRGRORJLHYV DLP QRW RQO\ DV
HPRRQDO DQG FLYLF GHYHORSPHQW FRQQHFWLQJ WR WKH QF
IRU WKH FKDOOHQJHV RI WKH FRQWHPSRUDU\ ZRUOG )RU /XFN
DQG WKHRUHWLFDO IRXQGIWLRQWRIUMKRYE L$H DNFRAHLAH W HDAODHOYR
PRUH LQFOXVLYH DQG WUDQVIRUPDWLYH HGXFDWLRQ

$PRQJ DFWLYH PHW K REDOR/MIBI LHNVU QUBMNMD QGY RXW DV D ¢
LQWHJUDWLQJ NQRZOHGJH VWLPXODW R@J RVHIHYR SNREQHEPIR\
LPSOHPHQWDWLRQ IDFHV OLPLWDWLRQV VXFK DV ODFN RI UHV
LQVXIILFLHQW WLPH IRU SURSHU SURMHFW GHYHORSPHQW DQ

ZLGH® EQWHDFKHU WUDLQLQJ DQG HGXFDWLRQDO H[DP\
WKDW KHOS RYHUFRPH VRPH Rl WKHVH EDUULHUV IDYRULQJ P
WKHVH GLIILFXOWLHV ZKLOH Y DO W R K/ \B\WR BVIHD W/ LFUQ \R L B4

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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DFWLYH PHWKRGRORJLHV UHDIILUPLQJ WKHLU UROH DV DQ LQ
VWXGHQWIV LQWHJUDO IRUPDWLRQ /HPRY

3 UR MPHAMK R G RSIFE] F ZIDE/GRO O KBS L R Q
7KH SURIMHPW S3HG E\ 3URIHVVRU 5XEHQV 3DOKDUHV DXWK|
IRFXVHG RQ PDQDJLQJ VHOHFWLYH ZDVWH FROOHFWLRQ LQ UH
WKH VWDJHW RV G RNBIEQYLQJ 3%/
BUREOHP ,GHQWKH BDWPRR) LPSURSHU GLVSRVDO RI VROLG
LGHQWLILHG GLUHFWO\ LPSDFWLQJ WKH HQYLURQPHQW
30DQ@BWXGHQWY JXLGHG E\ WKH WHDFKHU PDSSHG WKH
GHILQHG KRZ WKH DSSOLFDWLRE FRROGBFRIQRDULEXWH W
SHVHDUFK DQG &RB@NEBHIXQFMWLRQYHVWLIDWHG H[LVWLQJ VR
SURWRW\SHY DSSO\LQJ SURJUDPPLQJ DQG GHVLJQ FRQI
&ROODERUQWURISY VWXGHQWYV WHVWHG IXQFWLRQDOLWL
LOZHUIDFH FROOHFWLYHO\ GLVFXVVLQJ LPSURYHPHQWYV
'HOLYHU\ DQG 6RFKBHMIBWLRMWLRQ ZDV SUHVHQWHG DV W
SRVVLELOLW\ Rl UHDO LPSOHPHQWDWLRQ LQ FRQGRPLQ]
5HIOHFWIMWRXQGHQWY HYDOXDWHG WKIRSWRRPNV DGBQIWIRER
LPSURYHPHQWYV
7KLV SURFHVV LOOXVWUDWHY ZKDW ORUDQ HPSKDVL]}
LW FRQQHFWV YWXGE GWRBENORHPWDO

3 U R MHAEDD AVR UWS RQ31% /
,Q DGGLWLRQ WR WKH K GHBRMG P\WVEZBDRGROPDLMG LQWR \
WKH ORJLF9RD\BH®R MHFWQLQJ 7KHVH SKDVHV ZHUH V\VWHPDWLF
30DQQLHJIQLWLRQ RI IXQFWLRQDOLWLHY GHWDLOHG VFRS
UHVSRQVLELOLWLH
'"HVLIJQFUHHQ GHILQLWLRQ ZLUHIUDPH FUHDWLRQ VFUHHQ
FRUUHFWLRQV
'HYHORSPBWWEDVH FRQVWUXFWLRQHRG LPSOHRBDGMW R Y LR
FRQILIXUDWLRQ
7HVWIOBWLILFDWLRQ RI SURSHIL OX QR WIRDQOL\YL\D @ G WKH V\V
3UHVHQWWISPYDWLRQ RI VOLGHYV DQG SLWFK WUDLQLQJ |

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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7TKHVH VWDJHV IRVWHUHG FROOHFWLYH ZRUN RUJDQL]DWLI
SURFHVV GLUHFWO\ URIOHF W SQOQRWBHRUNVEP@F FROHOWMW ERUDWLR Q
SUDFWLFDO DSSOLFDWLRQ

7KH GHYHORSPHQW RI WKH UHF\FODEOH ZDVWAhDNVRGOHFWL
/HDUQLQJ FDQ WUDQVIRUP WKH FODVVURRP LQWR D VSDFH IRU
HQDEOHG VWXGHQWY WR OHDUQ DFWLEHYOH ORBQ QD BARHHAXKWILFIBQ
HPRWLRQDO VNLOOV FRQWLQXRXVO\ DQG LQWHJUDWLYHO\ DLI
DQG SHUVRQDO FKDOOHQJHV SURPRWLQJ DXWRQRP\ FULWLEFELC
FRQWHPSRGDDXWRBOVY HPSKDVLV

$FFRUGLQJ WR '"HZH\ HGXFDWLRQ PXVW EH OLQNHG W
LPSRUWDQFH RI FULWLFDO SDUWLFLSDWLRQ ORUDQ DQG
DQG 'HPR UHPL@3OW XK WKWWHUHRKXQGDWLRQ RI DFWLYH OH
DQ HVVHQWLDO WRRO IRU SUHSDULQJ VWXGHQWYV IRU WKH FKELC

%YHORZ DUH LPDJHV RI WKH DSSOLFDWLRQ WKDW LV XQGHU

,PDIJHSHF\FODEOH :DVWH &ROOHFWLRQ $SSOLFDWLRQ

6RXUFHHSDUHG E\ WKH DFDGHPLF

7KH ILUVW VFUHHQ VKRZV WKH /RJLQ SDJH ZLWK ILHOGV C
JRUJRW P\ SDVVZRUG DQG EXWWRQV IRU (QWHU DQG 6LJQ LQ :
DFFRXQW 7KH VHFRQG VFUHHQ GL\WZIOMX \D @/ RW POLK KHD/G B DWW

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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LFRQV UHSUHVHQWLQJ GLITHUHQW IXQFWLRQDO FDWHJRULHYV
7TUDFN \RXU KLVWRU\ ZLWK WH[W HQFRXUDJLQJ XVHUV WR PRQ
WKH SRVLWLYH HQYLURQPHQWDO LPSDFW RI WKHLU DFWLRQV

,PDIHFSSOLFDWLRQ XQGHU GHYHORSPHQW IRU 5HF\FODEOH :

6RXUFHHSDUHG E\ WKH DFDGHPLF

7KH ILUVWWYREMHNVKH VHFWLRQ ([FKDQJH \RXU SRLQWV IRU
UHGHHP DFFXPXODWHG SRLQWV IRU GLVFRXQW FRXSRQV DQG |
VFUHHQ SUHVHQWYV GVXRIL QMWRW ILRG I5FHIFWALGHD W K D WD 1B DHF B UWDH/F BFRC
LWV ZHLJKW DQG WKH PRUH \RX UHF\FOH WKH PRUH SRLQWYV '
DSSOLFDWLRQ ORJR /L6KRS IHDWXULQJ D UHF\FOLQJ ELQ LFR
FRQWUDVWLQJ EDFNJURXQGV

)/,33(" &/$665220

7KH IOLSSHG FODVVURRP PRGHO HPHUJHG DV D UHVSRQVH
PDUNHG E\ WKH FHQWUDOLW\ RI WKH WHDFKHU DQG WKH SDVV
FRQWH[W ZDV G UL WHRQREAHWERPMHSUDFWLFHY IREXVHG VROHO\
H[SDQG VWXGHQW SDUWLFLSDWLRQ LQ WKH OHDUQLQJ SURFH\
LQFUHDVHG DFFHVV WR LQIRUPDWLRQ LW EHRDPWMVSKYV VR B OMR\
IUHHLQB3MIYBVIRQ WLPH IRU DFWLYLWLHV VXNR OYPDNLQ\VOW DG
PRUH DFWLYH DQG PHDQLQJIXO ORUDQ

7KLV VKLIW SURIRXQGO\ WUDQVIRUPHG WKH UROCSL IRQW KRH
LQIRUPDWLRQ DQG DVVXPHV JUHDWHU DXWRQRP\ DQG SURWDJ
FRQWHQW EHIRUHKDQG DQG DUULYLQJ LQ FODVV SUHSDUHG W

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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VWXGHQW GHYHORSV FRPWIHENBDQW)\HVRXFEKERW DWVBRQDQG FUL
IOLSSHG FODVVURRP SURPRWHV D PRUH KROLVWLF HGXFDWLR
GLPHQVLRQV LQ OLQH ZLWK WKH SHUVSHFWLYH RORQQRYDWL®
IXENHVL

$V GHVFULEHG E\ ODUWLQV 6LOYD DQG $OPHLGD W K
DFWLRQV WKDW RFFXU LQVLGH DQG RXWVLGH WKH FODVVURRF
XQGHUVWDQGLQJ RIFRIOM WQWV SYIDFFXOLIFWDRDY WHVWVY DQG F
WKH VWXGHQW LQ WKH FODVVURRP LQ WKH SUHVHQFH RI WKH
OHDQZKLOH WKH WUDQVPLVVLRQ RI NQRZOWMBGLUGEH WHKHR EO DYVWH
FDVH VWXG\ PDWHULDOV PXVW EH PDGH DYDLODEOH LQ DGYD«
XQGHUVWDQG WKH SURSRVHG FRQWHQW

7KH WHDFKHU DVVXPHV WKH UROH RI PHGLDWRULRRLRBILQJ
DFWLYLWLHVY WR EH FDUULHG RXW LQ WKH FODVVURRP EDVHG
WKH VAW KBBWWY RXWVLGH WKH FODVVURRP HQYLURQPHQW OE
WKHQ GHGLFDWH FODVWQRRPRW VX GIHQWKHVBRHFRQVROLGDWL
DQG VXSSRUWLQJ WKH GHYHORSPHQW Rl WKHLU OHDUQLQJ

7KLV VWUDWHJ\ SURSRVHV FKDBSHHYV RORWHILFMKRIQF HRO HHPUHLCL
WKH WUDGLWLRQDO ORJLF ,Q WKLV UHJDUG VHYHUDO SURIHV
AXpEHF ORQWUpPDO 8QLYHUWUGD G IGVH 2X Y OMK IDP ROS UIRRDKEK DV
LPSOHPHQWLQJ DEFWLYH OHDUQLQJ PHWKR GROR/RG \F OOV LRRR |

,Q WKLY DSSURDFK ERWK WKH WHDFKHU DQG WKH VWXGHC
VSIFMMRU DQG EHJLQV WR DFW DFWLYHO\ EHFRPLQJ WKH SURW
WKH VWDJH QR ORQJHU DFWLQJ DV D OHFWXUHU DQG SRVLWL
OHDUQLQJ SURFHVV DQG ®H VWRIWRUWRYH RROQWRU JXL

*$0,),&$7,21 ,1 3('$*2*,&$/ 35%$&7,&( 72 "(9(/ADBRR1%/ 6.,//6
$1' 1(: /($51,1* ,1 678'(176 :,7+ $6'

2ULJLQDWLQJ IURP WKH (QJOLVK ZRUG *DPLILFDWLRQ ZKL
DSSO\LQJ SULQFLSOHV XVHG LQ JDPHV WR FUHDWH HQJDJHPHC
VSHFLILF VHW Rl UXOHV DQG UMF S HVYHRIHHGEEDH NORQHRK HIUU 1D
VWLPXODWH KHDOWK\ FRPSHWLWLRQ ZKLOH SURPRWLQJ WHDP.

7KH ZRUG *DPLILFDomR IURP WKH (QJOLVK *DPLILFDWLRQ
JDPH ZKLFKIXHBRWPWMDQV MRJR &DIIHADVHG'LHDWDROQGDPHIHUV

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ

$&7,9( OE2'2/2%,(6 $1' *$0,),&$7,21 $6 $ /($51,1* (1*$*(0(17 675%7(*< $1 (;3(5,(1&(
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LQWHJUDWLRQ RI JDPHV LQWR OHDUQLQJ H[SHULHQFHV WR LQ|
LQYROYHV WKH XVH RI D SHGDJRJLFDO V\VWHP \&HE HQRBHR QL
FRQWBIQM8 WKH JDPH LWVHOI ZKLFK PD\ EH GLJLWDO RU QRW
$XWLVP 6SHFWUXP 'LVRUGHU $6' LV FKDUDFWHUL]HG E\ G
FRPPXQLFDWLRQ VRFLDO LQWHUDFWLR@®OBGE BHNXDNULEWHG I
GLIILFXOWLHV ZLWK FRJQLWLYH IOH[LELOLW\ 6LOYD +RZ
IRU WHFKQRORJLFDO UHVR X ¥ FHNWXQG! V WUODRW R O R @ HIDA WDLOYLLMD!
7KHUHIZIRHB® DSSOLHG LQ D SODQQHG DQG VHQVLWLYH PDQQHU
HIITHFWLYH WRRO WR IRVWHU PHDQLQJIXO OHDUQLQJ DQG SURF
$FFRUGLQJ WR )HLWRVD JDPLILFDWLRQ LQ WKW W&BYV
VDNH RI SOD\LQJ EXW UDWKHU XVLQJ JDPH PHFKDQLFV VXFK
DQG FKDOOHQJHV ZLWKLQ WKH SHGDJRJLFDO SURFHVV 7KHVFE
HQYLURQPHQW FDSDEOHIRI RR@WYN RV P QOWIRFHKQMREBXBDOH DQG |
VWXGHQWYV ZLWK $6' WKLV DSSURDFK RIITHUV VSHFLILF EHQHIL
VWLPXODWLRQ RI IRFXVHG DWWHQWLRQ DQG WKH SRVVLELOL)\
2QH RI WIEH @BILQVYV RI JDPLILFDWLRQ IRU DXWLVWLF VWXG
HPRWLRQDO EDUULHUV ZLWK WUDGLWLRQDO WHDFKLQJ PHWKR
7HL[HLUD %\ WUDQVIRUPLMNWDEM\L YZMWLK\VFQBDR UBRH
IHHGEDFN VWXGHQWY IHHO PRUH HQJDJHG DQG VHFXUH LQ WK
YLVXDO DQG FRQFUHWH QDWXUH RI JDPHV IDFLGLID WWHYVHWY KWH. [
DVSHRWVWXGHQWY ZKR VWUXJJOH ZLWK DEVWUDFWLRQ
%H\RQG IRVWHULQJ PRWLYDWLRQ DQG HQJDJHPHQW JDPLI
SHGDJRJLFDO VWUDWHJI\ IRU GHYHORSLQJ VRFLDO DQG FRPPX
'LVRUGHU $60 JBRHNVWDQG JDPLILHG DFWLYLWLHY FDQ VXSSRU\
RUDO H[SUHVVLRQ HVSHFLDOO\ ZKHQ VWXGHQWY VWLOO IDFH
LQWHUDFWLRQV DQG IXQFWLRQDO ODQJXDJH XVH VLWXDWLRQ)\
‘KHQ JDPHV BSHGSHYHONKHU ODQJXDJHV WKH\ FDQ HQKDQ
H[SDQGLQJ RSSRUWXQLWLHV IRU FRPPXQLFDWLRQ DQG VRFLDC
QRW RQO\ WR DFDGHPLF OHDUQLQJ EXW DOVR\ WFRRRKROERW DR G
LQFOXVLRQ ORUDQ %LFXGR &UX]
$FFRUGLQJ WR %LFXGR DQG &UX] JDPHV DQG JDPLILH
FROODERUDWLYHO\ HQFRXUDJLQJ SHHU LQWHUDFWLRQ DQG W
VIGHQWY KDYH WKH RSSRUWXQLW\ WR H[SHULHQFH FRRSHUDW

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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FRQWUROOHG DQG PRWLYDWLQJ HQYLURQPHQW 7KLV SUDFWLI
EHORQJLQJ DQG LQFOXVLRQ

*DPLILFDWLR® &/XEBREFWY SLIIHUHQWLDWLRQ DV LW DOOR
OHYHOV W\SHV Rl UHZDUGV DQG PRGHV RI SDUWLFLSDWLRQ T
VRPH VWXGHQWY UHZDUGV PD\ EH OLQNHG ANR BR E R YWDHFW PR
GLJLWDO EDGJHV :KDW PDWWHUV LV WKDW WKH SURJUHVVLRQ
SURILOH 7KLV IOH[LELOLW\ DOLJQV ZLWK WKH SULQFLSOH RI L
XQLTXHQHVVURIHMDFK OHD

7HFKQRORJ\ KDV EHHQ D PDMRU DOO\ LQ DSSO\LQJ JDPLILF
VXFK DV .DKRRW &ODVVFUDIW 'XROLQJR DQG OLQHFUDIW (GX
EH XVHG DFURVV GLIIHUHQRI WXEHWHHF W RIRIDAD VW IR XIVW HV D W W
DOORZV WHDFKHUV WR PRQLWRU VWXGHQW SURJUHVV LQ UHDC
LOQWHUHVW LQ GLJLWDO DFWLYLWLHY WKHVH UHN@WUFEE® UHS
PHDQLQJIXO OHDUQLQJ

+RZHYHU LW LV LPSRUWDQW WR HPSKDVL]H WKDW JDPLILF
PDQQHU ,W LV QRW DERXW UHSODFLQJ WKH FXUULFXOXP ZLWK
ZLWK VWUDW N JLGIW HUKIDAW \DSDAJUHVSHFW WKH VSHFLILFLWLHYV
UHVRXUFHV DFFRUGLQJ WR OHDUQLQJ REMHFWLYHV DQG FRQW
VWUDWHJ\ WUXO\ SURPRWHV SURJUHVV RGFHRIWLWULYLH NRVFHD!
VWXGHQWV IDPLO\ DQG WKH PXOWLGLVFLSOLQDU\ WHDP DFFR
DQ LQWHJUDWHG DQG FRKHUHQW DSSURDFK

7KH LPSOHPHQWDWLRQ RI JDPLILFDWLRQ P X VAW D®RMRHWD N
DXWLVWLF VWXGHQWY PD\ VKRZ UHVLVWDQFH WR FKDQJH RU G
EHFRPH IUXVWUDWHG ZLWK FRPSHWLWLRQ RU SUHVVXUH IRU T
FUHDWH D VDIH HQYLUR @RHD WQICH Z K WRRR BLY W DNGIVW X UDO SDU
DUH OLQNHG WR HIIRUW DQG LQGLYLGXDO SURJUHVV QRW MX\
VW XGHQHNVIWHWHHPOD QG SUHYHQWY IHHOLQJV RI H[FOXVLRQ

,Q VXPPDU\ JDPLHLFODNRQRIRP WKU DXWLVWLF VWXGHQWYV !
SURPLVLQJ VWUDWHJ\ FDSDEOH RI XQLWLQJ SOD\IXOQHVV ZLW
9LDQQD %\ WUDQVIRUPLQJ WKH VFKRRO WSDIFHGMNQ WR ® Q
GLVFRYHULHV JDPLILFDWLRQ FUHDWHY RSSRUWXQLWLHV IRU |
VWXGHQWY RQ WKH VSHFWUXP ORUH WKDQ D PHWKRGRORJ\ L
GLIIHUHQFHV YDOXLQIWLDRK DWEGHQWBHBL GRWHVUXO\ LQFOXVL

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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7TKHUHIRUH E\ LQFRUSRUDWLQJ JDPH HOHPHQWYV LQWR WH
UHSHUWRLUH RI GLGDFWLF VWUDWHILHYVY EXW DOVBJUHIPDMIRUP V
VRFLDO WUDQVIRUPDWLRQ )RU DXWLVWLF VWXGHQWY WKLV C
EXW DOVR VWUHQJWKHQLQJ HVVHQWLDO OLIH VNLOOV VXFK D\
ZD\ JDPLILFDWLRQ BV \WDHQWKHYV SDWWK ORU SURPRWLQJ LQFO X

6RFHRRWLRQDO OHDUQLQJ LV D VHW RI WHDFKDEOH FRPSF
VXFFHVV LQ VFKRRO DQG OLIH ,W LV D SURFHQRADKHERIXJI KV ERK DO
DWWLWXGHVY WR GHYHORS KHDOWK\ LGHQWLWLHYVY PDQDJH HPF
VKRZ HPSDWK\ IRU RWKHUV HVWDEOLVK DQG PDLQWDLQ VXSSH
FDUHIXO GHFLVLRQV 7HL[HLUD

$ JDPH FDQ EH GHVFULEHG DV D VWUXFWXUHG IRUP RI SOD
RI WKH PRVW HIIHFWLYH DQG SRZHUIXO FDWDO\VWYV IRU OHDU(
LQFUHDVH REFHHUUIDIOMQLH BPWH DKW O GIUWMWA\ QLR OER WEXFOWY 7KXV WKH
RQFH H[LVWHG EHWZHHQ VHULRXV OHDUQLQJ DQG IXQ SOD\ DU
WKH VW FHQWXU\ KDV DOVR FRPELQHG WHFKQRORJ\ ZLWK OH
HGXFDWLRQDO JDPHV LQGXVWU\ $PULDQL HW DO

$FFRUGLQJ WR $PULDQL HW DO

3$W LWV FRUH HYHU\ JDPH LV D OHDUQLQJ JDPH 7KH\ SURY
PRWLYDWLRQ OHYHUDJLQJ VXEMHFW NQRZOHGIB DOQGHD Yl
JDPH LV EHVW GHILQHG DV RQH GHVLIJQHG ZLWK WKH SULPD
VSHFLILFDOO\ HPEHGGHG LQ WKH JDPH 'LJLWDO OHDUQLQJ
IRUDQ HQWLUHO\ QHZ OHYCHOLROQLOQWYAEUD KYPLRQH BDRIOQDERU

'LJLWDO OHDUQLQJ JDPHV LQ SDUWLFXODU WULJJHU KLJK
LQGXFH D VWDWH RI IORZ WKURXJK LPPHUVLRQ FOHDU JRDOV
DQG FKDOOHQJH 7KHUHIRUH LQLBDWD @DOW DB IFRD YD BHWY HFG @ (
OHDUQLQJ

‘H FDQ DIILUP WKDW JDPLILFDWLRQ LQ WKH FODVVURRP FD
HQJDJH WKHLU VWXGHQWY *DPLILFDWLRQ FDSWXUHVDWKIHYUHD
JRDO :KHQ VWXGHQWY IHHO SRVLWLYH DERXW WKHLU OHDUQL
ZD\ IRU WKHLU HIIRUWY WKH\ VWRS EHLQJ SDVVLYH REVHUYHL
GRLQJ VR WKH\ DUH DEVRUBRRMHRHPYWY RQ/ DQRS PHPRWA 1DV MK
NQRZOHGJH LWVHOI LV OLQNHG WR WKH IDYRUDEOH H[SHULHQ
$PULDQL HW DO

*DPLILFDWLRQ PDNHV OHDUQLQJ IXQ DQG LQWHUDFWLYH

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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$OWKRXJK WPKHOH WDHI\DH ODHYDULHW\ Rl OHDUQLQJ JRDOV DQG
WKH OHVVRQV QRQH Rl WKHVH RXWFRPHV FDQ EH HIIHFWLYHO
ZKDW WKH\ DUH OHDUQLQJ *DPLILFDWLRQW IDNCFMR QX Q WDIUL® H [F
DOVR DGGV DQ LQWHUDFWLYH HOHPHQW WR OHVVRQV 7KLV FL
RSSRUWXQLW\ WR IHHO OLNH DQ LQWHJUDO SDUW RI WKH RYH!

*DPLILFDWLRQ LQ O HW/AR @AR DRIBIRE NDEB/XIGAHDWLRQV DQG EH
PDWWHU 7KH\ FDQ VHH ILUVWKDQG KRZ WKHLU FKRLFHV ZLWK!
WKH\ GR QRW SHUIRUP ZHOO WKH\ DUH QRW UHZDQBHG ORY HAD
(VWVHQWLDOO\ WKH WHDFKHU JLYHV WKHP WKH FKDQFH WR H[S
DSSO\ WKLV LQIRUPDWLRQ RXWVLGH WKH YUHW X0 FOPYRHRWR
ZKHQ WKH\ YHQW X UKkH L @QWROWKHH HZRRSIRZGH UM G WR SXW WKDW NQI
SURIHVVLRQDO RU SHUVRQDO VHWWLQJV OHDUQLQJ WR PDQD.

6RFLDO DQG HPRWLRQDO OHDUQLQJ LV DERXW KHOSLQJ V\
HPRWLRQV D\QGWEXHOEHKEBYLRU WKURXJKRXW WKHLU GHYHORSF
EHFDXVH LW HQDEOHV VWXGHQWY WR OHDUQ KRZ WR PDNH UH
FRQIOLFWV WR EXLOG KHDOWK\ UHODWDRRIQDWILYWH PBIQDYHRW K +
HWKLFDO GHFLVLRQV UHJDUGLQJ RWKHUV

*DPLILFDWLRQ FDQ EH XVHG WR PRWLY DMPHR I Q B QLIQF DHDWUK
XVH RI JDPLILFDWLRQ DV DQ HGXFDWLRQDO WRRO FDQ KHOS V
$FFRUGLQJ WR 'LFKHYD HW DO

37KH XVH Rl HGXFDWLRQDO JDPHV DV OHDUQLQJ WRROV LV |
JDPHV WR WHDFK DQG WKH IDFW WKDW WKH\ UHLQIRUFH QR
SUREVRIGYLQR UIROICRDE DQG FRPPXQLFDWLRQ ~ ', &+(9% HW C

2QH VWUDWHJI\ IRU XVLQJ JDPLILFDWLRQ WR OHDUQ HPRWIL
%RDUGV IRU VWXGHQRR/G H® BHERGBELQE WRORWRRG 0HWWL RQ®
VELHQWLVWY ~ WKH\ PZXQUBEHMD VBN WKWHILQIVIHHIQF\ WR VHOH F\
DOLJQHG ZLWK WKHLU PRRGV )RU H[DPSOH VWXGHQWV LQ WK
SUREORI®YLQJ DFWLYLWLHVH 7-ORERDIKAN BQH ORMRIWDFWLYH ZKL
DQG VWXGHQWY FDQ ZULWH GUDZ DGG QRWHV UHVHDUFK UH
&KLOGUHQ LQ WKH UHG ]JRQH FDQ FKDQQHO WKHLU PFEP®HFWR
7KH\ PD\ DOVR EH JXLGHG WR GHYHORS DUJXPHQWDWLRQ VNLC
WKH EOXH JRQH PD\ EH PR UHEDYMHGL Q H & \V\R RETDRMBGH EDEX WHL W L H V

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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&UHDWLQJ FKRLFH ERDUGY DOLJQHG ZLWK WKH PRRG PHW,
HPRWLRQDO OHDUQLQJ ,W FDQ SURPRWH D VHQWKHR WEKX\WRQR
FRPSRQHQWWWHUVPIOQDWLRQ WKHRU\ LMDV W K XXPOQ @ HOIREX/UW
JDPHV GR WKLV DV SOD\HUV IHHO DJHQF\ RYHU H[SHULHQFHYV
LQFRUSRGBWH WHGDWLRQ WKEHRDJ BD/MHEWH RVVEHOI®G FUHDW
IRU HY HB1RER2

*DPHV FDQ DOORZ FKLOGUHQ WR S UWDH M HEH HEPRQFLRQ@W WL Q |
JXLGDQFH JDPHV FDQ KHOS FKLOGUHQ PDQDJH HPRWLRQV JD
DQG H[KLELW SURVRFLDO EHKDYLRUYV

*DPLILFEBRQRIQVWY RI XVLQJ JDPH HOHPHQW VJD®\H B RQFAVH [DV
ZLWK WKH JRDO RI HQJDJLQJ PRWLYDWLQJ DQG HQKDQFLQJ O
DUH FUHDWHG VSHFLILFDOO\ WR W IEDNKDEHEY D L QKRR & VNG W W
DV WKH FHQWUDO WHDFKLQJ UHVRXUFH *DPLILFDWLRQ WKHUI
EXW UDWKHU WKH LQFRUSRUDWLRQ RI IHDWXUHV VXFK DV SRL
OHDUSURFHVY VWLPXODWLQJ VWXGHQW SURWDJRQLVP DQG PR

,Q WKH FDVH RI VWXGHQWY ZLWK $XWLVP 6SHFWUXP 'LVRU
GLIILFXOWLHV L ¥ HWHLED 6 RRPX @QLRFD® WIRFQ D O LIPQ WD WRLRWVRIQQ D
UHSHWLWLYH DQG UHVWULFWLYH EHKDYLRU SDWWHUQV JDPLI
RSSRUWXQLW\ *DPHV E\ RIITHULQJ WDVN SUHGLFWDELOLW)\ YL
SRVVLEEDQWIXH\SRUW ERWK FRQFHQWUDWLRQ DQG VRFLDOL]DW
SDFH UHVSHFWLQJ WKHLU VSHFLILFLWLHY WKURXJK DQ LQWH
RSSRUWXQLWLHV IRU HQJDJHPHQWARMIFXGR &UX] 6FKPLG

$PRQJ WKH EHQHILWYV RI JDPLILFDWLRQ DUH WKH VWLPXOT
DGDSWDELOLW)\ RI GLIILFXOW\ OHYHOV DQG UHZDUGV DQG WK
WR WKH LQGLYLGXDO QHNGVKHYG FURILDFHWVHRILYWX EW@WNH Wi
ZLWK WKH SULQFLSOHV RI LQFOXVLYH HGXFDWLRQ DV WKH\ Sl
GLIIHUHQFHYV +RZHYHU LW LV HVVHQWLDO WKDW JD FOH DRIW QF
REMHFWLYHV WR DYRLG EHFRPLQJ PHUHO\ D SOD\IXO UHVRXU!

)DUGLQ /HLWH

352326%/ 2) ('8&$7,21%/ 352'8&7 $1' (;3(5,(1&( 5(3257 :,7+ 7+( 86(
2) .$+227 ,1 7+( &/$665220

7KLV SURSRVBQWY WKH GHVLJQ LPSOHPHQWDWLRQ DQG [
RQ WKH XVH Rl WKH .DKRRW SODWIRUP DV D JDPLILFDWLRQ VW

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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LOWHUDFWLYH WHFKQRORJLFDO UHVRXWHHPLQDWR DEVWLMH VW
HQJDIJHPHQW DFWLYH SDUWLFLSDWLRQ DQG WKH FRQVROLGD
FRQWHPSRUDU\ HGXFDWLRQDO GHPDQGV

7+(25(7,&$/ 32'$7,21 $1' 2%-(&7,9(6 2) 7+( ('8&$7,21$/ 352'8&7

.DKRRW LFBBVWIHNVDO SODWIRUP GHVLJQHG IRWLFUWHDWLDQ.
LQWHUDFWLYH TXL]]JHV 'HYHORSHG LQ E\ 1RUZHJLDQ HGXF|
8QLYHUVLW)\ RI 6FLHQFH DQG 7HFKQRORJ\ WKH WR RQWWIFQRSIV
GLJLWDOVXFKHNYV VFRULQJ WLPH OLPLWV 1 DLQMRQ WK HD 8I6GLORIFR
FRQWH[W &DOOHJDUL 7KHVH IHDWXUHV FRQILJ¥DN HZ&DW
BWXGHQW 5HVSRQVH 6\VWHPQVY&56P RSLRFARW.IRY QW DFWLYH O

7KH GHVLJQ Rl WKH HGXFDWLRQDO SURGXFW ZDV EDVHG R
DQG DFWLYH OHDUQLQJ PHWKRGRORJLHV *EPMH EDRHFKD QV F&t
LWV DHVWXHM EFIVUBPIQGVHG WR HQJDJH SHRSOH PRWLYDWH DFV
SUREOHPV ~ 9LDQQD HW DO DGG WKDW LW LQYROYHV 3WK
VLPSO\ WR HQJDJH DQ DXGLHQFH LQ DPERMK. PIQW\ OR QDWKH HG
HPSKDVL]H WKDW DFWLYH PHWKRGRORJLHY SODFH WKH VWXGH
DFW DQG UHIOHFW RQ WKHLU RZQ OHDUQLQJ

,Q WKLV VHQVH .DKRRW KDV WKH SRWHQWLDO W VRM.PKK O
G\QDPLF FKDOOHQJHV SURYLGH IRUPDWLYH DVVHVVPHQW ZLW
SHHU FROODERUDWLRQ DQG DFFRPPRGDWH GLIIHUHQW OHDUQ
HQYLURQPHQW &DVWUR ODQJXHLUD

3/$11,1* $1' '(9(/230(17 2) 7+( 352326%/

7KH GHYHORSPHQW Rl WKH HGXFDWLRQDO SURGXEFW ZDV V
(QJLQHHULQJ $UWLJXH D PHWKRGRORJ\ WKDW DFFRUGL
HYHQWYV WR EH DSB FRIQWHIWGRZ IPROVAVDQW QRUPV DQG > @
GHOLEHUDWHO\ RUJDQL]HG DQG VXEMHFW WR SODQQHG LQWH

&RQWHQW #7THKGIHWWR SR ZDV GHILQHG EDVHG RQ D GLDJQRVL
JUHLUH DUIKGWLDY WKHWWHDFKLQJ EH FRQQHFWHG WR \

'HYHORSPHQW RI $VAKHWRHERWY VWHRWH FRQVWUXFWHG ZLWHE
SULRULWL]LQJ DOLJQPHQW ZLWK OHDUQLQJ REMHFWLYR DQG
IRUPXODWLRQ WR WKH SDUWLFLSDQWVY OHYHO RI NQRZOHGJH

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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3ODWIRUP &REVIKBXTMOLW IPRGH ZDV FKRVHQ ZLWK UHVSRQVE
VHFRQGY GHSHQGLQJ RQ TXHVWLRQ FRPSOH[LW\ IROORZLQJ J

,QIUDVWAHIXFHWDFIWLYLW\ UHTXLUHG D FRPSXWHU FRQQHFWH
GLVSOD\LQJ TXHVWLRQV DV ZHOO DV VWXGHQWVY SHUVRQDO |
XVLQJ D 3,1 FRGH

'(6&5,37,21 2) 7+( $33/,&%$7,21

7KH LPSOHPHQWDWLRQ WRRN SODFH LQ D KLJK VFKRRO WF
SUHYLRXVO\ VFKHGXOHG LQ WKH FRXUVH VIOODEXV 7KH DSSO
G\QDPLFV GXULQJ ZKLFK WKH WHDG & HLUX 8 50 DIIXQ 1§ G GV X W HXREHI
SODWIRUP DQG LQVWUXFWHG WKHP WR HQWHU WKH 3,1 FRGH
LQWHUDFWLYH VHVVLRQ WKH TXHVWLRQV ZHUH SURMHFWHG L
3RLQWV ZHUH DZDUGHG EDVHG RQ WKH DFFXUDF\ DQG VSHHG F
LWHP ZKLFK FRQWULEXWHG WR LQFUHDVLQJ VWXGHQW HQJDJI
WKH FRUUHFW DQVZHU HQVWRMNBYLDQ ® HIFOHFMFYR @ HRQSRQ V H V
IRUPDWLYH QDWXUH RI WKH DFWLYLW\ )LQDOO\ WKH V\VWHP ¢
JHQHUDWHG GHWDLOHG UHSRUWV ZKLFK ZHUH ODWHU XVHG W

5(68/76 $1' 2%6(59$7,216

7KH REVHUYHG UHVXOWV GHPRQVWUDWH WKDW XVLQJ .DKF
RI VWXGHQW HQJDJHPHQW VWLPXODWLQJ DFWLYH SDUWLFLSD
VKRZ OHVV LQYROY H PMIOW W QHNO B¥ K QR RG HLF 7KLV PRWLY
FRPELQDWLRQ RI SOD\IXOQHVV ZKLFK PDNHV WKH OHDUQLQJ ¢
ZKLFK HQFRXUDJHV D GHVLUH IRU LPSURYHPHQW DQGDLIQWRW H
WKDW VWXGHQWVY DWWHQWLRQ LV VXVWDLQHG WKURXJKRXW
UHVSRQVHV BRBHG KMDMX WHHRIHR KB WP PMKDW VLIJQLILFDQWO\ F
DQG IRFXV GXULQJ WKH HGXFDWLRQDO SURFHVV

5HJDUGLQJ LQWHUDFWLRQ DQG FROODERUDWLRQ D QRWD
DQG WKH WHDFKHU ZDV REVHUYHG HVSHFLDOO\ GXULQJ WKH ¢
HQYLURQPHQW VWUHQJWKHQV FROO KBPW HYGRXHEMYQ IGHE VO R B
FRQVWUXFW NQRZOHGJH WRJHWKHU PRYLQJ EH\RQG WKH WUD
DOVR IRVWHUV WKH GIRRMOLRMDHQWNRO URFVRKFK DV WHDPZRUN
RSLQLRQV

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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$QRWKHYUDQMODVSHFW LV WKH OHDUQLQJ PRQLWRULQJ HQTC
E\ .DKRRW DOORZ WKH WHDFKHU WR FORVHO\ WUDFN ERWK LQ¢
VWUHQJWKY VSHFLILF GLIILFXOWLHW @QQGNRISYEMZW KR MV URHJTJ
DVVHVVPHQW SURYLGHV YDOXDEOH LQSXW IRU SHGDJRJLFDO T
HQKDQFH WHDFKLQJ HIIHFWLYHQHVY DQG SURPRWH PRUH PHDC

+RZHYHU VRPH FKDPRH\QLIGHUPGYWREMWKH HITHFWLYH LPSO
UHTXLUHPHQW IRU D VWDEOH LQWHUQHW FRQQHFWLRQ LV D O]
LQIUDVWUXFWXUH LV VWLOO ODFNLQJ ,QHTIX\D ®PWU WS KEGHV V
FRPSXWHUV FDQ OHDG WR GLJLWDO H[FOXVLRQ DQG KLQGHU I}
WKH QHHG WR EDODQFH WKH QXPEHU RI TXHVWLRQV DQG WKH
RYHUORDG DEMBLBPKIQWAKQAFK FDQ FRPSURPLVH OHDUQLQJ TXDOL
DFWLYLW\ DORQJ ZLWK WKH DGDSWDWLRQ WR DYDLODEOH WH
RI .DKRRW PD[LPL]JHV LWV SHGDJRJRMDUL EX\Y H VL WORH BV L MY HHBAOA

5(68/76 $1' ',6&866,21

&RQWHPSRUDU\ HGXFDWLRQ KDV EHHQ FRQVWDQWO\ VHHN
D WUDQVIRUPLQJ VRFLHW\ PDUNHG E\ WKH SUH VW QRBHHRIX\W B WK
LOQVWLWXWLRQV ,Q WKLV FRQWH[W WKH LQFOXVLRQ RI DXWLV
FKDOOHQJHV DV LW UHTXLUHV SUDFWLFHV WKDW JR EH\RQG W
LQWHUDFWLYH FEBBWLHHR XOUFG \D GTHLWHDL U D 2QH VXFK SU
VLIQLILFDQW W UDPWLKRMWLVVIDWKH PSWORBDDWLRQ RI JDPH HOH
VWLPXODWH VWXGHQW SDUWLFLSDWLRQ PRWLYDWLRQ DQG H

*DPLILFDWLRQ LQ HGXFDWLRQ LV D VWUDWHJ\ WR LQFUHD)
LQWR D OHDUQLQJ HQYLURQPHQW 7KH JRDO LV WR JHQHUDWH
SURGXFHG E\ JDPHV 7KH PDLQ RER HRWDQH\H FEHUMWPIDDOE U /1L GRQ
HPRWLR®DQWQMEXFH JRDOV WKDW JLYH SXUSRVH WR OHDUQL!
VXSSRUW EHKDYLRUDO FKDQJH DQG IRVWHU VRFLDOL]DWLRQ

$FFRUGLQJ WR 1DVFLPHQWR DQ®RBRLWR\DDFH QW WD/DX S BIQQNF
PHWKRGRORJLHV DV LW SODFHV WKH OHDUQHU DV WKH SURWI
SOD\V DQ HVVHQWLDO UROH DFWLQJ DV D FDWDO\VW IRU NQR.
LQYHVWWXHWWRRGHQW GHYHORSY LQWHOOHFWXDO DXWRQRP\
FRQVWUXFWLQJ FRQFOXVLRQV LQGHSHQGHQWO\ 7KLV SURFHYV
DZDUHQHVVY HQDEOLQJ WKH VWXGHQWJWGGW SHWW BRG WU M HVH F \

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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$+227 1 7+( &/$665220



8QOLNH WKH WUDGLWLRQDO PRGHO LQ ZKLFK NQRZOHGJH
PHWKRGRORJ\ HQFRXUDJHV VWXGHQWY WR SDUWLFLSDWH DFW
EXW FRQVWUXFW LWFRXHRBKHBK WRBLUQRAHUSUMWDWLRQV 7KLV
ZLWK ARG SUREOHPVY PDNH LQIRUPHG GHFLVLRQV DQG HQJI
WKHUHIRUH VWR 8 QLIGHGHFHVDMHO UHVSRQVLELOLW\ L @ GVRKIH HOH D
IRVWHU WKH GHY HPRIPLHRDD ® IFRRSHRVHQFLHY VXFK DV RUJDQL
%\ EHFRPLQJ DJHQWV Rl WKHLU RZQ HGXFDWLRQ VWXGHQWYV
,Q WKLV ZD\ OHDUQLQULEHFR®HYHRRARM) PED]HG DQG WUDQVIRL

$FFRUGLQJ WR ODUWLQV 6LOYD DQG $OPHLGD WKH |
VWUDWHJ\ WKDW UHRUJDQL]HY WKH WUDGLWLRQD G RQVDIFQ MQ J
EHIRUHSMKIWRQ VHVVLRQ XVXDOO\ WKURXJK YLGHRV WH[WV ¢
E\ WKH WHDFKHU &ODVVURRP WLPH ZKLFK ZDV SUHYLRXVO\ G
SUDFWLFDO DFWLSUREPRICGLYFXDPYGROYSOLFDWLRQ RI OHDUQ}

7KLV LQYHUVLRQ SODFHV WKH VWXGHQW DV WKH SURWDJR
DGYDQFH DQG DFWLYHO\ SDUWLFLSDWH LQ FODVVURRP LQWHU
PMSLDWRU JXLGLQJ FODULI\LQJ GRXEWV DQG HQFRXUDJLQJ F
SURPRWLQJ DXWRQRP\ WKH IOLSSHG FODVVURRP LQFUHDVHV
VWUHQJWKHQV FROODERUDWLYH/ DEDPBRRU L FHKGE \E XFR @'Y E B WV
YDULRXV FRQWH[WV PDNLQJ OHDUQLQJ PRUH PHDQLQJIXO DQC

7KH H[SHULHQFH GHPRQVWUDWHY WKDW .DKRRW ZKHQ LQI
HITHFWLYH WRRO IRU IRUPDWNYH D \DFHWMPH § W XIEH® W 80 UWAG
FRQWULEXWLQJ WR WKH SURPRWLRQ RI PRUH PHDQLQJIXO DQG
KLJK DGDSWDELOLW\ DOORZLQJ LWV XVH DFURVV GH]SDOGMQ Y
LWV UHDFK DQG SHGDJRJLFDO SRWHQWLDO

7R PD[LPL]H WKLY SRWHQWLDO LW LV UHFRPPHQGHG WKD\
VHTXHQFHV HQVXULQJ LWV XVH LV DOLJQHG ZLWK FOHDU OHD
PHWKRGRBORNUBPWHJILHY DYRLGLQJ LWV LVRODWHG XVH DV D P
HQVXUH WHFKQRORJLFDO DFFHVVLELOLW\ IRU DOO VWXGHQWV
TXDOLW\ LQWHUQHW FRQQHFW QR SWR FSRM M HHI'W LGW\J L & DG AH{ ¥ €
DFWLYLWLHV &DVWUR ODQJXHLUD

)XUWKHUPRUH LW LV FUXFLDO WKDW WKH GDWD JHQHUDW
FULWLFDOO\ VHUYLQJ DV D EDVLV IRU WDUJHWHG SHGDJRJLFEC
LOQVWUXFWLRQDO SODQQLQHQKDWRHEG ZRW. RIQROR VD \F DQ EH W H L

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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UREXVW UHVRXUFH IRU IRUPDWLYH DVVHRDRHQW DQFRUMBYSR U\
HITHFWLYHQHVYV GRH DMKH. @ HBBREG@ Y V

7KH XVH RI .DKRRW LQ GLIIHUFMQWW H\G X HFWR PR 8 Q G PR IQRAQH A
DFFHVVLELOLW\ DQG LQWHQWLRQDO SHGDJRJLFDO SODQQLQJ
WR WKH VSHFLILFLWLHV Rl WKH FODVV HQVXULQJ DFFHVVLEO!
VXEWLWOHV LPDJHV DSSURSULDWH UHVSRQVH WLPH DQG FO
SUHYLRXVO\ GHILQHG OHDUQLQJ REMHFWLYHV DYRLGLQJ LWV
FDQ HQKDQFH VWXGHQW SDUMQG LISIDNH. RV HI BWW H U VIPGHFOMX \BLURRQ
IRUPDWLYH HVWDEOLVKLQJ LWVHOI DV DQ LQQRYDWLYH WRRO
HGXFDWLRQ ORUDQ 9DVFRQFHOORYV

&21&/86,21

7KLV UHVHDUFK KDV VKRZQ WKDW WKH XVH RI .DKRRW DV I
SULQFLSOHV RI DFWLYH PHWKRGRORJLHYV DQG JDPLILFDWLRQ
VWUDWHJI\ IRU FRQWHPSRUDU\ WHRFWK®JG H® DUHA\E RQ B RYFUH
FRQQHFWHG VYW XIHMDWOEROFWLYH DQG DFFXVWRPHG WR LQWH!

7KH H[SHULHQFH SUHVHQWHG GHPRQVWUDWHY WKDW WKH
SHGDJRJLFDOO)\ SODQQHG FDHHBEH DVKIHI VGA\D¥EQ & D EDAHS WOHVIRUKC
LQ WKH FRQWH[W RI LQFOXGLQJ VWXGHQWYV ZLWK $XWLVP 6SHI
DFWLYH PHWKRGRORJLHY SURYHG FDSDEOH RI LQFUHDVLQJ H¢
LOQWHUBDMWFWILQRWQI RUPLQJ DVVHVVPHQW PRPHQWY LQWR PHDQLQJI
DXWLVWLF VWXGHQWY LQ SDUWLFXODU WKH SOD\IXOQHVV SU
RIIHUHG E\ WKH SODWIRUP VYS\ERON FQG AHRFW D O W] DRVQ. RR ViK HY
EDUULHUYV

)LQDOO\ .DKRRWYJV DGDSWDELOLW\ DOORZV IRU WKH DFFR
UHLQIRUFLQJ LWV DSSOLFDELOLW\ DFURVV YDULRMV KB FPDXW W
LQWHJUDWHG LQWR EURDGHU LQVWUXFWLRQDO VHTXHQFHV DC
DV D UHFUHDWLRQDO WRRO ,W LV HTXDOO\ HVVHQWLDO WR H(
JXDUDQWHHLQJ BDMWLRDEIRH DWW LWLLY FRQFOXGHG WKDW JDF
FDQ EH DQ HIIHFWLYH VWUDWHJ\ WR HQKDQFH PRUH PHDQLQJI
NQRZOHGJH EXW DOVR LQFOXVLRQ DQG WKH KROLVWLF GHYHO

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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5()(5(1&(6

$OYHV *DPLILFDomR QD HGXFDomR DSOLFDQGR PHWRGROR
>*DPLILFDWLRQ LQ (GXFDWLRQ $SSO\LQJ *DPH OHWK-RERIROIO
6& (ERRN

$PULDQL $ $OKDEPLND $<X $Q.DVL\DK O - 8P HVWXGR HF
JDPLILFDomR QR DRMBUHQWH S$HQHPSLULFDO 6WXG\ Rl WKH ,P¢
/JHDUQLQJ (QY LUKRPIHYWEFLD ,QWHUQDFLRQDO GH &LrQFLD GD
S i

$JHYHGR . / ) )LOKR ) 0 $ $UD~MR . 0 ) $]HYHGR ¢
GH HQVLQR VXSHULRU QD iUHD GD VD~GH XPD UHYLVmMR LQW
7HDFKLQJ OHWKRG LQ +HBDIWKZEY ,QWISYDDRWDEBOH DW KWWS
Y $FFHVVHG RQ $XJ

%DFLFK / ORWRGRORJLDV DWLYDV SDUD XPD HGXFDomR L
SUIWASFDVLYH OHWKRGRORJLHV | RAK HRQRBYNDWW D/QHF [ G XFIOW RDF K&
3HQVR

%LFXGR , 6 &UX] 0 1 2 XVR GH MRJRV GLJLWDLV FRPR L
GD OLQJXDJHP HP FULDQoDV FRP 7($% >7KH 8VH RI 'LJLWDO *DP
'"HYHORSPHQW LQ &KBLOIGUWW IV  KFPOYDR (MSSHFLDO

&DIIH % *DPLILFDomR QD (GXFDomR 2 TXH p H FRPR DSOL
:KDW ,W ,V DQG +RZ WR $SSGY DW QMEDHDRW IMRNMN OVIHBR LRV FRP
QBIGXFDFDR $FFHVVHG RQ $XJ

&DOOHJDUL O $ .DKRRW HP VDOD GH DXOD RWLPL]DQGR
H XWLOL]DomR GH TXL]HV >.DKRRW LQ WKH & GD\LIGRIRIAR U2 So\W L
DQG 8VLQJ 4XL]]HV@ $YDLODEOH DW KWWSV JHSLHG RU.

&DVWUR ' & ODQJXHLUD 5 & 8VR GR .DKRRW FRPR UHEX
>8VH RI .DKRRW DV D *DR DI &KMHP LK Q BHVNRDVKDQ R H Q@ HY S

'HOORV 5 .DKRRW $ GLJLWDO JQFHUGNWRXEB® A R-WR XOHDIL
7HFKQRORJ\ DQG 'LVWDQFE /HDSUQLQJ

'HPR $3SUHQGHU ERMOYRWERI DV DQ $XWKRU@ 6mR 3DXOR

'LFKHYD ' 'LFKHY & $JUH * $QJHORYD * *DPLILFDomR
VLVWHPIWLFR >*DPLILFDWLRQ LQ (GXFDWUR® O GNVTHH RRW RA LOL
H6RFEHGD $YDLODEOH DW KWWSV VFLHQGR 5 RPHNVWGFRO®

)DUGLQ 9 3 /HLWH / 6 *DPLILFDOmMR H DSUHQGL]DJHF
LQRYDGRUDV >*DPLILFDWLRQ DQG /HDWHQIQXFBWLROBBYBYW E
OXOWLGLVFLSOLQBPU GEB (@XSEDomR

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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)DUGR O / $ JDPLILFDomR FRPR HVWUDWDPpPJLD SHGDJyYJLFCLC
HP SURFHVVRV GH HQVLQR H DSUHQGLDDJ6W U-D WRHLINL FEDAMKLGR QR D X
$SSOLHG LQ 7HDFKLQJ DQG /HDUQLQJ 3URFHVVHV@ 'LVVHUWI

$YDLODEOH DW KWWSV UHSRVLWRULR XFV EU KDQGOH

JHLWRVD $ GH 2 HW DO *DPLILFDomR FRPR HVWUDWpJLI
.DKRRW FRPR IHUUDPHQWD GLGIWLFD >*DPLILEFDWLRQ DV D /HEC
D 'LGDFWBEHYRRWM® &RQWHPSRUKNQHD @5 (5XFDomR

JHUUHLUD 3 $ 7HVFK $ & 6LOYD ' [/{ER E © =DWWL
DOWHUQDWLYD DR HQVLQR WUDGLFLRQDO >3HHU ,QV3MHYXNWIC
, OXVWWDLbX{RFOWD Y=+ Q S

JUHLUBHG@GDJRJLD GD $XWRQRPLD VDEHUHV QRBHHBDJIRILR R
$XWRQRP\ .QRZOHGJH 1HFHVVDU\ IRU (GXFDWLRQDO 3UDFWLF

*LO $O0EWRGRV H WpFQL WVIRE CEHVEKHRGIVXDW G 7THFKQLTXHV RI
HG 6mR 3DXOR $WODV

.DSS . $0JDPLILFDOomR GD DSUHQGL]DJHP H GD LQVWUXomF
MRJRV SDUD WUHLQDPKH WRP HI IHKDYYEDR@ R | /H D &DQRIPD VIHBEG 0 HIV K
DQG 6WUDWHJILHV IRU 7UDLQLQJ DQG (GXFDWLRQ@ 6mR )UDQF

/IHPRY $XOD 1RWD WpFQLFDYV SDUD VHU XP SURIHVVRU
>7THDFK /LNH D &KDPSLRQ 7THFKQLTXHVRWSRO PodHJ B E&8HHMMWA\RUR R P

ILFRULVK 6 $ HW DO 3HUFHSomR GRV DOXQRV NRENH
DSUHQGL]DJHP >6WXGHQWVY SBHUFHSWLRQ RI .DBRRWX{Y DQH GBI
HP $SUHQGL]DJHP $SULRRDDGDfSSRU 7THFQROR

IXENHVL & D&LDomR GD DSUHQGL]DJHP HVPFPRRGRBR WO VWG
$VVHVVPHQW 6WXGLHVY DQG 3URSRVLWLRQV@ HG 6mR 3DX

ODUWLQV 2 $ 6 6LOYD 0O 5 $OPHLBDS8PO & HMDROGDR G R JMD ]
DSUHQGL]DJHP >)OLSSHG &ODVVURRP QWFW P BZHDN/CBIHEINLN
S %

ODUGHJDQ / & HW DO .DKRRW QR HQVLQR UHODWR GH H
> DKRR¥MHDF&ELQJ ([SHULHQFH 5HSRUW ZLWK *DPHVYLADYDL R FIQQR
QD (GXFDomR Q + S

OLQD\R O 3&V@&XLVD VRFLDO WHRUPLPBRFpIWEA GR \HHBWIFIXW I K |
DQRG &UHDWLEHWWY SROHG 9R]HYV

ORUDQ - 0 OHWRGRORJLDV DWLYDV SDUD XPD DSUHQGL]!
IRU 'HHSHU /HDUQLQJ@ ,Q %DFLPKHWRGRROWRIQDY DWLRDYVSD
LQRYDGRUD XPD DERWIGRRRVR ISYHIARH 3HQVR S

IDVFLPHQWR - / JHLWRVD 5 $ OHWRGRORJLDV DWLYL
DSUHQGL]DJHP >$FWLYH OHWKRGRORJLHV )RFXYHWGBTR QVTH DoHKHL(

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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H 'HVHQYROWYWMWPHQWR H ‘2, WYG $YDLODEOH
KWwWSV UVGMRXUQDO RUJ UVG DUWLFOH YLHZ $FFHVVHG

6FKQHLGHU 2 TXHHWRDKMRJR .DKRORB¥Y HXAFPRIZIVGR >:KDW ,V
*DPH DQG +RZ VWR4E¥N FWLGH@ 6mR &ULVWYyYmR 8QLYHUVLG
$YDLODEOH DW KWWSV JHSLHG RUJ SURGXFRHV $FFHVVHG R

6FKPLGW & %RVD & $ +DELOLGDGHV VRFLDLV H GLILF
HVSHFWUR DXWDWWDDRER BERP® X6QLFDWLRQ '"LIILFXOWLMVHWF R QRN
7THRULD H SMVTXIHHVD+ S

6LOYD $O0XQAR VLQJIJXODU HOWMHIEDIRUDRWOQEGPRBQGHUVWD
GH -DQHLUR 2EMHWLYD

7HL[HLODQXDO GR>BXWLVPRDQXDO@ HG 5LR GH -DQHLL

81(6&2 5HSHQVDQGR D DSUHQGL]DJHP >5HWKLQNLQJ /HDU
XQHWRAR WUDQVODWH BPRDUAWRBLRWUBYO HQ BPBYBYBWOBSW B[
$FFHVVHG RQ $XJ

IDVFRQFHODRNQHMBPHQWR SRHRUHIGR |G B HHPQN LSRURRGMDH WR FS
>30DQQLQJ/HBDEKQQBURMHFMGDQRJIRR D OWHIEOWHRWI® XOR /LEF

ILDQQOBPWZD®LILFDomR FRPR UHLQYHQWDUG*BPSEUH\DDNWVLR@GD
S5HLQYHQW &RPSDQLHV 7KURXJK *DPHV@ 5LR GH -DQHLUR 0-9

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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@ KWWSV GRL RMUXPSXE

&DUORYV -RV p6BIQOVERHIROW 0HQ 6 RQBDOXDRD &DPLOODHG A LADL Y H
6LPRQH 23 MIN R GEQGIWIDMIIME UFLR /XL] 208 YKIEQR GH

$%675%&7

7KLY DUWLFOH EULQJYV WRJHWKWW WK WHK RURHH © HLFOV% R Q YL  RDRL
%1&& 1DWRAPEPRQ &RUH &XUULFXOXP DQG VWDWH FXUULFXOXF
KRZ FLWL]HQVKLS HWKLFV DQG FXOWXUH DUH DGGUHVVHG LQ
KLIKOLJKWLQJ WKH UROH RI VFKRROVLLY® FUILLW\L IX®! WHKERQRN GQW
WHDFKLQJ RI 1DWXUDO 6FLHQFHYVY ZLWK D IRFXV RQ VXVWDLQD
FRQYHUJHQFH EHWZHHQ IHGHUDO DQG VWDWH JXLGHOLQHV DC
HQJPHKYW 7KH WKLUG WH[W GHDOV ZLWK )RRG DQG 1XWULWLR
SUDFWLFH DUWLFXODWHG E\ SURJUDPV VXFK DV 31%$( DQG 36(
WUDLQLQJ DQG LQWHUGLVFLSOLQMRUHWKWEB RRIQH/ RVAHL] B/YWUH K@ I
FRPSUHKHQVLYH FULWLFDO HGXFDWLRQ WKDW LV FRQQHFWHC

.H\ZRUGRPSUHKHQVLYH HGXFDWLRQFXQWHQG WKHBABVQDULW\ .

16SHFLDOLVW LQ 5HOLJLRXV (GXFDWLRQ DQG 6RFLRORJ\

ODVWHU V VWXBBQW &BL HEXEFDMDW 8/'9

(PDLO FDUORV VDQWRYV #HGX LWDMDL VF JRY EU

/$77(6 KWWSV ODWWHV FQST EU

26SHFLDOLVW LQ (QYLURQPHQWDO ODQDJHPHQW DQG (DUO\ &KLOGKRRG (G X
ODVWHU V VWXGHQW LQ (GXFDWLRQDO 6FLHQFHV DW 8/'9

(PDLO VKHLODXPUG®RYDHEX HV JRY EU

S6SHFLDOLVW LQ &OLQLFDO 1IXWULWLRQ 1XWULWLRQLVW DW WKH )HGHUDO
ODVWHU V VWXGHQW LQ (GXFDWLRQDO 6FLHQFHV DW 8/'9

(PDLO VLOYLDFDPLOOD#KRWPDLO FRP

4*6SHFLDOLVW LQ 6SHFLDO (GXFDWLRQ &XOWXUH DQG +LVWRU\ RI ,QGLJHQF
ODVWHU V VWXGHQW LQ (GXFDWLRQDO 6FLHQFHV DW 8/'9

(PDLO VLPRQHSURIHVVRUDD #JPDLO FRP

56SHFLDOLVW LQ 6SHFLDO (GXFDWLRQ 1HXURSV\FKRORJ\OD@QIEQ&OHOHBMO 1+
ODVWHU V VWXGHQW LQ (GXFDWLRQDO 6FLHQFHV DW /HRQDUGR GD 9LQFL 8
3HGDJRJLFDO 'LUHFWRU DW WKH UG OLOLWDU\ 3#8GLFH &ROOHJH RI 3DUDQi
(PDLO SOLQLR DQGUDGH#HVFROD SU JRY EU

/$77(6 KWWS @DWWHV FQST

$'RFWRU RI (GXFDWLRQ IURP /HRQDUGR BDUDLIXML 8QLYHUVLW\ RI $VXQFLYQ
ODVWHU LQ (GXFDWLRQ IURP /HRQDUGR3BDDIXDAL 8QLYHUVLW\ RI $VXQFLYQ
6SHFLDOLVW LQ 6SHFLDO (GXFDWLRQ /LEHUD /LPHV ,QVWLWXWH &DPSR *U
3RVWJUDGXDWH 3URIHVVRU DW#3kRQDUGR GD 9LQFL 8QLYHUVLW\

(PDLO PDUFLRQSWHD#JPDLO FRP

/$77(6 KWWS ODWWHVY FQST EU

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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7KH 1DWLRQDO &RPPRQ &RUH &XUULFXOXP %1&& FRQVWL
IRU %UD]LOLDQ HGXFDWLRQ HVWDEOLVKLQWW RN \HV \GHY\WM DIRG
WKURXJKRXW %DVLF (GXFDWLRQ 1RUPDWLYH LQ QDWXUH WKF
DLP RI SURPRWLQJ FRPSUHKHQVLYH KXPDQ HGXFDWLRQ DQG F
GHPRFUDWLF DQG LQFOXMW Y HXWURALXDD UQL WKQ M PAHROQMDHV LR Q |
LQWHJUDWLQJ FREXWHN 5 QW BIXKEHPBRAR WL]HQVKLS HWKLFV FXC
QXWULWLBR @D\ WKDW WUDQVFHQGY PHUH FRQWHQW WUDQVPLYV
SURFHVV 7KLV DUWLFOH ZKLFK EULQJV WRWHWLKHIUVWWKKIPHIY UWHH
QHHG IRU DQ HGXFDWLRQ WKDW LV FULWLFDO DQG FRQQHFWH

7KH FERWWLQJ QDWXUH RI WKHVH WKHRH ¥ XEDAD\G % LD H D
NQRZOHGJH IRVWHULQJ LQWHUGLVFLSOLQDULW\ +RZHYHU WE
QHHG IRU RQJRLQJ WHDFKHU WUDLQLQJ DQG WKH DOLJQPHQW
*LYHQ WKQN[PRAHQDULR WKH IROORZLQJ UHVHDUFKXTWHVOMIL R Q
WKHPWYHFLILFDOO\ FLWL]JHQVKLS HWKLFV DQG FXOWXUH LQ
VXVWDLQDELOLW\ DQG HQYLURQPHQIND® )RBGFD@E R WL WD R/Q
)1(2 DUWLFXODWHG DQG LPSOHPHQWHG LQ %DVLF (GXFDWLRQ
REVHUYHG IURP® @ UDRQYWHBLVFLSOLQDU\ SHUVSHFWLYH"

7KXV WKH *HQHUDO 2EMHFWLYH RIQWKRWBWW X6 Q VG /R DS
SHUVSHFWLYH WKH FKDOOHQJHV DQG SR W HQXWIMDLOQ/I RAI KFEKRIHM. |
(GXFDWLRQ DV DGYRFDWHG E\ WKH %1&& DQG UHODWHG GRFX
6SHFLILF 2EZEMHAWVOYWOLQHG 7R DQDO\]H WKH PDQLIHVWDWLF
DQG FXOWXUH LQ WKH GLVFLSOLQHV RI 6RFLRORJ\ DQG 5HOLJL
RI WKH %1&& DQG FXUULFXODU JXLGHWEZEHQ QDWRLR QWO BX L \GK
6$(% ODWUL[ DQG IHGHUDO GRFXPHQWY DQG WKH &XUULFXOXF
DGGUHVVLQJ VXVWDLQDELOLW\ DQG HQYLURQPHQWDO HGXFDW
WKH UROHORI )RRGBLWLRQ (GXFDWLRQ )1( DV DBXMMVIH@WS DDF §
DQG WKH LPSOLFDWLRQV RI WHDFKHU WUDLQLQJ LQ WKLV FRQ

7KH MXVWLILFDWLRQ IRU WKLV VWXG\ OLHV LQ WKH XUJHQ
FRPSUWKHOQHGXFDWLRQ DQG DFWLYH FLWL]JHQVKLS ZLWKLQ WK
FRQFHSWXDO DQG WKHPDWLF FRQYHUJHQFHYVY EHWZHHQ WKH %
6DQWR LQ WKH FDVH RI VXVWILUQBELIRIL WQ W R WXHHOQ@HBIG WKW D
FRQWH[WXDOL]HG DSSURDFK LQ FULWLFDO DUHDV VXFK DV )1(
SHGDJRJLFDO SUDFWLFHV DQG IRU RYHUFRPLQJ VWUXFWXUDO

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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LPSOHPHQWDWLRQ 7KH LQWHJUDWLRQ RI WKHVH WKHPHV LV F
XQGHUVWDQGLQJ DQG WUDQVIRUPLQJ UHIHRIQN\ SURPRWLQJ VI
,Q D %ULHI 7TKHRUHWLFDO 5HYLHZ LW LV HP KDMQHG WKD
&RPSHWHQFLHVY WKDW VHUYH DV WKH IRXQGDWLRQ IRU FRPSUHI
FLWL]JHQVKLS HWKLFV DQG FROOMIXIUGH D UHWIHQMBW V@ I/ & B DDA EW
ZLWK 5HOLJLRXV (GXFDWQRB® QI RS $IRDMSAHH RSIBIFH IRU LWV H[F
WUDQVGLVFLSOLQDU\ DQG PXOWLSURIHVVLRQDO FKDUDFWHU V
FLWL]JHQVKLS HWKLFV DQG FXOWXUH QRW DV LVROPWH® WKH
FRQVFLRXVO\ LQ VRFLHW\ $GGLWLRQDOO\ WKH OHJDO IUDPHZ
FRQVROLGDWHYVY )1( DV BXQWMILGLNV SO PBE OH LFUIRWW H G

31$( DQG 36( UHTXLULQJ Q DPWUWIGWIL@WRVRDEK ROQF REERIBFWYV IR
)LQDOO\ VXVWDLQDELOLW\ DQG HQYLURQPHQWDO HGXFDWLRQ
FXWWLQJ QDWXUH LV DGYRFDWHG E\ ERWK IHGHUDO DQG VWD\

0(7+2'2/2%<
7KLV VWXGHIM JHKD DU AWWKHRUHWLFDO UHVHDUFK RI ELEO
D TXDOLWDWLYH DSSURDFK HVVHQWLDO IRU DFDGHPLF DUWLF
LPSOHPHQWDWLRQ RIFPROWLHPIS VKB B H F URY ®DRAIFW 6 & FED WALKRHD !
&RPPRQ &RUH &XUULFXOXP %1&& DQG UHODWHG GRFXPHQWV
7KH PHWKRGRORJ\ ZDV VWUXFWXUHG LQWR WKUHH LQGHSH}
WKH UHIOHFWLRQV JDWKHUHG LQ WKH DUWLFOH
'RFXPHQWDU\ $QDO\VLV RQ &LWL]JHQVKLS (WKLFV DQG !
7KLV D[LV IRFXVHG RQ DQDO\]LQJ WKH *HQHUDO &RPSHW
%1&& DLPLQJ WR LGHQWLI\ LQWULQVLE HOHPHQWYV RI FI
W VSHFELILFDOO\ H[DPLQHG WKH JXLGHOLQHV RI WKH +X
DQG WKH VSHFLILFLWLHYV Rl WKH 5HOLJLRXV (GXFDWLRQ
(GXFDWLRQ XVLQJ WKH %1&& GRFXPHQW DV WK
FRQYHUJHQFHV LQ WKH SURPRWLRQ RI WKHVH YDOXHV D
&RPSDUDWLYH 6WXG\ RQ 6XVWDLQDELOLW\ DQG (QYLURC
7KLV VWDJH FRQVLVWHG RI D FRPSDUDWLYH DQG SDUDO
&XUULFXOXP Rl WKH MWD W6 RR (V-Slt UK W RKERIRD
JHGHUDO GRFXPHQWDU\ VRXUFHV LQFOXGHG WKH 3(QYLL
(GXFDWLRQ DQG WKH 6%$(% 5HIHUHQFH ODWUL[ IRU 1DWX

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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7KH DQDO\VLV DLPHG WR LGHQWLI\ SRLQWYVY RXBRQYHUJI
FRPSHWHQFLHY DQG VNLOOV DQG UHJLRQDO HPSKDVHV
HQYLURQPHQWDO HGXFDWLRQ ZLWKLQ WKH VFRSH RI 1D
,QYHVWLIDWLREXRWWWR B BDWXVH RI )RRG DQG 1XWULWLF
7KH WKLUG BI[GVFOREGEGDRGVIXWULWLRQ (GXFDWLRQ )1( D
SUDFWLFHFXOMWEQBWWKHPH FKDUDFWHUL]JHG DV D VHW F
WUDQVGLVFLSOLQDU\ DQG PXOWLSURIHVVLRQDO QDWXU
7KH OHJDO IUDPHZRUN RI )1( LQFOXGMKH ¥IDWILRQDO &XL
SDUDPHWHUV 3&1V DQG UHOHYDQW SXEOLF SROLF\ GR
JHHGLQJ 3URJUDP 31%$( WKH +HDOWK LQ 6FKRROV 3URJ
JUDPHZRUN IRU 3XEOLF 3ROLFLHV ZHUH UHYLHZHG
7KH HBIWFK DOVR GUHZ RQ VWXGLHV ORXUD HW DO
WR GLVFXVV FKDOOHQJHY UHODWHG WR LQLWLDO W
SHGDJRJLFDO PDWHULDOV VXFK DV WH[WERRNYV
2YHUDOO WKH DGRSWHG PHWKRGRORJ\ HQDEOHG WKH DU\
UHTXLUHG E\ WKH %1&& IRU FRPSUHKHQVLYH HGXFDWLRQ EDV
HYLGHQFH DQG JXLGHOLQHYV

7+( %1&& $1' 7+( $3352$&+ 72 &F,3((7+,&6 $1' &8/785( $ /22. $7
62&,2/2*< $1' 5(/,*,286 ('8&$7L, 2

7KH 1DWLRQDO &RPPRQ &RUH &XUULFXOXP %1&& UHSUHV
IRU %UD]JLOLDQ HGXFDWLRQ HVWDEOLVKLQJ WKH HMMHRBNLD O
WKURXJKRXW %DVLF (GXFDWLRQ 7KLV QRUPDWLYH GRFXPHQW
SHGDJRJLFDO SURSRVDOV QDWLRQZLGH DLPLQJ DW FRPSUHKFH
MXVW GHPRFUDWLF DQG LQF@XWL DB SWRLFHKVW R QVW K P YA \F R G K
DQG FXOWXUH DVVXPHV FHQWUDO UHOHYDQFH DV WKH\ DUH S
VRFLDOO\ HQJDJHG LQGLYLGXDOV

7KLV VHFWLRQ DLPV WR DQDO\]H KRZ W WH ]9 D&& DG GHNHKAVH
FXOWXUH ZLWK D VSHFLILF IRFXV RQ WKHLU PDQLIHVWDWLRQ
SHOLJLRXV (GXFDWLRQ 7R WKLV HQG WKH *HQHUDO &RPSHWH
DUHD RI +XPDQPIQHQERNLIZOWK HPSKDVLV RQ 6RFLRORJ\ DQG
(GXFDWLRQ FXUULFXODU FRPSRQHQW ZLOO EH H[DPLQHG VHH
WKH SURPRWLRQ Rl WKHVH YDOXHV DQG NQRZOHGJH

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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7KH %1&& HVWDEDHWEO \& RMSHWHQFLHV Rl %DVLF (GXFDWL
LQWHJUDWHG PDQQHU WKURXJKRXW WKH HQWLUH VFKRRO WUL
VWXGHQWVY FRPSUHKHQVLYH HGXFDWLRQ SHUPRIMDIRIQGHQMO/O L
&LWL]HQVKLS HWKLFV DQG FXOWXUH DUH LQWULQVLF HOHPH{(
GRFXPHQWYTV FRPPLWPHQW WR DQ HGXFDWLRQ WKDW WUDQVF}

'LPHQVLRQV DQG '"HYHORSPHQW RI *HQHUDO &RPSHWHQFLHV ®S WKH %1¢&

'LDJUDP SUHVHQWLQJ WKH WHQ JHQHUDO FRPSHWHQFLHV
&XUULFXODU %DVH %1&& (DFK FRFROBBGE \UD/G U B S UHDARG W HE
FHQWUDO WHUP *&RPSHWIQFLDV *HUDLV ~ LQFOXGLQJ DUHDV V
7KLQNLQJ &XOWXUDO 5HSHUWRLUH &RPPXQLFDWLRQ 'LJLWDC
6HOQRZOHGJH@DWBH6 (PSDWK\ DQG &RRSHUDWLRQ DQG 5HVSRQ
GLDJUDP EULHIO\ GHILQHV ZKDW HDFK FRPSHWHQF\ HQWDLOV

$V WKH DERYH SLFWXUH VKRZV WKH WHQ *HQHUDO &RPSH
FRPSHWHQFRWW WKSIDLFLWO\ DGGUHVV WKH WKHPHV GLVFXVVH
&RPSHWHQRYZOHGRHYDOXH DQG XWLOL]JH WKH NQRZOHGJH KLVW
SK\WVLFDO VRFLDO FXOWXUDO DQG GLJLWDO ZPWG& WR XQG H
FROODERUDWH LQ EXLOGLQJ D MXVW GHPRFUDWLF DQG LQFO

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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LPSRUWDQFH RI FXOWXUDO DQG VRFLDO NQRZOHGJH DV D IRX(
D PRUH HTXLWDEOH VRFLHW\
&RPSHWH&FOW XUD Ot BRI YDOW R LDGG HQMR\ WKH YDULRXV DI
PDQLIHVWDWLRQV IURP ORFDO WR JOREDO DQ&XmDOWWRUSDUWL]
SURGXFWLRQ 7KLV FRPSHWHQF\ GLUHFW O WS/URPEW HS/OW K R LDPS
HQFRXUDJLQJ UHVSHFW DQG DFWLYH SDUWLFLSDWLRQ LQ FXO!
&RPSHWHIQIF\WDO £ROMXBHUVWDQG XVH DQG FUHDWH GLJ
FRPPXQLFDWLRQ WHFKQRORJLHV LQ D FULWLFD®DBHRXVY YRKIOI
SUDFWLFHV LQEB®DBWHLVVEERROWR FRPPXQLEDWH DFFHVV DQ
NQRZOHGJH VROYH SUREOHPV DQG H[HUFLVH SURWDJRQLVP I
HWKLFDO GLPHQVLMRQ PIOML WHQH KB UFLWKH GLIJLWDO HQYLURQ
&RPSHWHRBEN DQG /LIH/ RURDMHKHNVWKH GLYHUVLW)\ RI NQRZO
H[SHULHQFHVY DQG DSSURSULDWH NQRZOHGJH DQG H[SHULHQF
LQUHQW WR WKH ZRUOG RI ZRUN DQG PDNLQJ FKRLFHV DOLJQH
SURMHFW ZLWK IUHHGRP DXWRQRP\ FULWLFDO DZDUHQHVV |
GLYHUVLW\ DQG WKH H[HUFLNE WRFWWH]ARY X WSJ B EW LIRRQ R IH WK
&RPSHWKBQBXPHQWRWLIRIXH EDVHG RQ IDFWV GDWD DQG L
IRUPXODWH QHJRWLDWH DQG GHIHQG LGHDV SRLQWV RI YLH:
KXPDQ ULJKVOW LURBIPRFHQWDO DZDUHQHVV DREDOHWSRQR QDD®H [
OHYHOV ZLWK HWKLFDO SRVLWLRQLQJ UHJDUGLQJ FDUH IRU R
SLOODU IRU HWKLFDO DQG FLYLF IRUPDWLRQ DV LW SURPRWH
HQYLURQPHQBVLIMQWHVSRQVL
&RPSHWHPRSDWK\ DQG &RMRSHHMWLRB HPSDWK\ GLDORJXH
DQG FRRSHUDWLRQ DVVHUWLQJ RQHVHOI DQG SURPRWLQJ UH"
DQG DSSUHFLDWLRQ RI WKH BEYHOVIUWRXBNV L QUKIHYLLUG X Q R ¥ COHXEG |
DQG SRWHQWLDOLWLHY ZLWKRXW SUHMXGLFH RI DQ\ NLQG 7k
SHDFH DQG UHVSHFW IRU FXONWMHIONVDRG HOHO WQW V GRU YAHWWLL]V
&RPSHWHRHVYSRQVLELOLW\tDR ® RWWSHHQRKD® O\ DQG FROO
DXWRQRP\ UHVSRQVLELOLW\ IOH[LELOLW\ UHVLOLHQFH DQG
GHPRFUDWLE LQFOXVLYH VXVWLVKQDECRP SIHWWGH § ROV GDW K MY L] |
IRU DFWLYH FLWL]JHQVKLS JXLGHG E\ HWKLFDO DQG GHPRFUDYV
7KHVH FRPSHWHQFLHY GHPRQVWUDWH WKDW WKH %1&& FR
LVRODWHG WKHFEKWWEXWN DWW RFBURWRVRWVOW SHUPHDWH WKH HQWLU
SUHSDULQJ VWXGHQWY WR DFW FRQVFLRXVO\ DQG UHVSRQVLE

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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IXQGDPHQWDO IRU WKH IRUPDWLRQ RI LQGLYLGXDOV FDSDEOH
UHVBBIFWLYHUVLW\ DQG SURPRWLQJ VRFLDO MXVWLFH

6RFLRORJ\ DV D FXUULFXODU FRPSRQHQW RI +LJK 6FKRRO
DUHD ZKLFK DFFRUGLQJ WR WKH %1&& DLPV WR GHHSHQ WKF&
(GXFDWLRQXLDEGH®WBA DQ *HWKLFDO IRUPDWLRQ °~ 7KLV DUHD LV
DXWRQRP\ IUHHGRP RI WKRXJKW DQG FKRLFH UHFRJQLWLRQ F
LQWHUFXOWXUDOLW\ DQG WKH ILJKW DIJDLQVW DOO IRUPV RI !

BRFLRORJ\ E\ DQDO\]LQJ VRFLDO VWUXFWXUHV DQG G\QDP
RI FLWL]HQVKLS DQG HWKLFV 7KH %1&& SURSRVHV WKDW VWX
EHWZHHQ LQGLYLGXDOV VRIFGDDHWHRXSVQ MW IGRBIDLL\W DNV NQI
FXOWPQHNVVHQWLDO HOHPHQW IRU WKH DFFHSWDQFH RI RWKF
VRFLHW\ =~ 0(& 7KLV LPSOLHV

&ULWLFDO $QDO\VLYV 7KIH6 8 E VB DS DH. @ B \GH/REDERH VQWW X W L J D W
VRFLDO QRUPV YDOXHV DQG LQVWLWXWLRQV XQGHUVWDQGL
7KLV FULWLFDO DQDO\VLV LV IXQGDPHQWDO IRU WKH H[HUFLVI
VRFLD ®RWAIDMMIQ DQG WKH SURPRWLRQ RI MXVWLFH

3URPRWLRQ RI +BRPIRBRIKWNGGUHVVHY VRFLDO LQHTXDOL!
H[FOXVLRQ HQFRXUDJLQJ UHIOHFWLRQ RQ WKH LPSRUWDQFH |
PRUH HTXLWDEIOH WMKGMNW! VRFLDO PRYHPHQWY DQG VWUXJJO
IRUPDWLRQ RI FLWL]JHQV HQJDJHG LQ GHIHQGLQJ WKHVH SULQI

BRFLDO 5HVSRQVLELOIZWN D& & BRWBRDR QWP WKH QHHG IR
GLIIHUHQW ODQHEDDHNV LQDRRRSHUDWLYH SUDFWLFHV WR IRUP>
E\ HITSORULQJ WKHPHV VXFK DV SROLWLFDO SDUWLFLSDWLRQ
VWLPXODWHV \RXWK SURWDJRQLVP DQG FROLREWLWR VR¥EBRQ

&XOWXUH LV D FHQWUDO FRQFHSW LQ 6RFLRORJ\ DQG WKH
WKH FDWHJRU\ 3,QGLYLGXDO 1DWXUH B6RFLHW\ &XOWXUH DQ
DQG 6RFLDO 6FKH@AHNNF IDSJHDD H? DOORZV IRU

8QGHUVWDQGLQJ &%8 WD\ LH[ISORIMAYV WKH SOXUDOLW\ |
EHOLHIV YDOXHV DQG ZD\V RI OLIH SUHVHQW LQ %UD]JLOLDQ I
PRWLYHV PDWHULDO BQSRIPHAEWHUIRL WKH IRUPDWLRQ RI D V
WKH 2ORJLF WKDW SURGXFHV GLYHUVLW\ ~ VWXGHQWY GHYHOR
FXOWXUHYV

&RPEDWLQJ 3UHMXGLFHK B QAR FQ RVRRH.F M@ABD IDHOV VOLYGR R W & F
ZHOO DV WKH SURFHVVHV RI VRFLDO FRQVWUXFWLRQ RI SUHM)>

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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FXOWXUH RI UHVSHFW DQG LQFOXVLRQ 7KH GLVFLSOLQH FRQV
WKH DSSUHALYDHUM@RLQ DOO LWV GLPHQVLRQV

,QWHUFX @WK UDLGEBWSURPRWHY WKH DELOLW\ WR *HVWDEOL
NQRZOHGJH DQG FXOWXUHV ~ DQG 6RFLRORJ\ E\ VWXG\LQJ LQ\
LOQWHUFXOWNXWQFQSWHORW SHDFHIXO FRH[LVWHQFH DQG PXWXD

,Q VXPPDU\ 6RFLRORJ\ ZLWKLQ WKH VFRSH RI +XPDQ DQG
IRUPDWLRQ RI FULWLFDO HWKLFDO DQG FXOWXUDOGH[VW® RLW
WKH VRFLDO ZRUOG DQG DFWLQJ WR EXLOG D PRUH MXVW DQG

5HOLJLRXV (GXFDWLRQ DV D NQRZOHGJH DUHD LQ (OHPHQ
IXQFWLRQ 3WR HQVXUH UHVSHFW IRU FXOWXDDG WM COLQ LIRMXW HG
WKH FLWL]HQYV EDVLF HGXFDWLRQ 7KH %1&& HVWDEOLVKHV F
GLUHFWO\ ZLWK WKH SURPRWLRQ RI FLWL]JHQVKLS HWKLFV DC
XQGHUVWD QGLRYVWIGXWDSMIORQ E\ ZRUNLQJ WUDQVYHUVDOO\ Z
SURSRVHG E\ WKH %1&& LWVHOI FRQWULEXWHV WR WKH LQWH
HVWDEOLVKHG E\ 6RX]D HW DO

5HOLJLRXV (GXFDWLRQ E\ DGG UHYW.QDQNRGIW M B 8 RRIDQQ MU
LQWHJUDO IRUPDWLRQ RI WKH KXPDQ EHLQJ )XUWKHUPRUH 51
VSDFH ZLWKLQ WKH HGXFDWLRQDO SURFHVV WR H[HUFLVH DQC
628=$ 6&,77 ./(0=

7KH REMHFWLYHV Rl 5HOLJLRXV (GXFDWLRQ LQ WKH %1&&
HWKLFDO DQG FLYLF IRUPDWLRQ RI VWXGHQWYV

3URPRWLRQ RI +XPDQ 5LJKWV DQQGH WRHHGRP RE MHRRWIEY. HD
NQRZOHGJH DERXW WRIHFB QMPY HOFE HUNMIG BRPFOLHI ZLWK WKH FI
KXPDQ ULJKWV ~ 7KLV LV IXQGDPHQWDO IRU EXLOGLQJ FLWL]H(
IUHHGRPV HVSHFLDOO\ UHJDUGLQJ WKH UHOLJLRXV GLPHQVLR

'LDORJXH DQG 30XURRIBFR ROLGHDIMHHNY WR 3GHYHORS FRP
FRQWULEXWH WR GLDORJXH EHWZHHQ UHOLJLRXV DQG VHFXOT
EHOLHIV DQG WKH SOXUDOLVP RI LGHDV LQ DFFRUGWDRFPHFZDW I
IRUPLQJ FLWL]HQV FDSDEOH RI OLYLQJ LQ D SOXUDOLVWLF VR

&RQVWUXFWLRQ RI 3HUVRQDO 0 HMHDLQ L FXQ/G ( WX K DRDLAR @ UMLK
WR VWXGHQWY FRQVWUXFVQUYJEWNHGURSHYVARPY OGW K LFDDQS L
7KLV KLIJKOLJKWV WKH FRQFHUQ ZLWK IRUPLQJ LQGLYLGXDOV
HVVHQWLDO IRU WKH H[HUFLVH Rl UHVSRQVLEOH FLWL]HQVKLS

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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&RPEDWLQJ ,QWROHUDQFKHW GEGVEVSOLPHQDMRRYY UHVHDU
SSUREOHPDWL]H SUHMXGLFHG VRFLDO UHSUHVHQWDWLRQV RI |
GLVFULPLQDWLRQ DQG H[FOXVLRQ ~ 6SHFLILF &RPSHWHQF\ R
SGHEDUWRHE OHPDWL]H DQG WDNH D VWDQG DJDLQVW UHOLJLRXV
RUGHU WR HQVXUH KXPDQ ULJKWV LQ WKH FRQVWDQW H[HUFL\

7KH FXOWXUDO DQG GLYHUVLW\RXS/S UROFKWILR Q Q WKILLRKV BB |
UHOLJLRXV SKHQRPHQD DV SDUW RI WKH 3FXOWXUDO VXEVWUD

.QRZOHGJH DQG $SSUHFLDWLRQ FHBlHQ RX\R K&XFDOWL R @ WD §
WKH OHDUQLQJ Rl UHOLJLR RY OF)GO W YELDDV®! GDRG DHI® MIK RW . FP B ¢
VWXGHQWVY UHDOLWLHV ~ 7KLV LQFOXGHV WKH VWXG\ Rl 3ZRU
QDUUDWLYHV WH[WV V\PEROV ULWHV GRFWULQHRUBODGLW.L
SULQFLSOHYV ~

 QWHUFXOWXUDOLW)\ DDIGH(WK&EWRBRIWKIHBYHVKDW 3LQWH !
HWKLFV RI RWKHUQHVV FRQVWLWXWH WKHRUHWLFDO DQG SHG
IRVWHU UHFRJQLWLR Y \DRGLUINV PHPWURHMVWEHXLHIV FRQYLFW
FXOWXUHV UHOLJLRXV WUDGLWLRQV DQG OLIH SKLORVRSKLH
LGHQWLWLHY ZKHWKHU UHOLJLRXV RU QRW ILLIRKRVW KBIQSSH D VFXt
SHDFH °

SHFRJQLWLRQ DQG 5H V& HFWKIHRRD MWL K HUQLAMWW RI 5SHOLJLRXV
3, GHQWLWLHY DQG 2WKHUQHVV ~ DLP IRU VWXGHQWYV WR 2UHFR
QDWXUH RI WKH KXPDQ EHLQJ WKURXJK LGHQWLI\LQJ RBG UH\
VHOI VXEMHFWLYLW\ DQG RWKHUV RWKHUQHVV ~ 6SHFLILF &
RI EHOLHIV WKRXJKWV FRQYLFWLRQV ZD\V RI EHLQJ DQG OL)Y

,Q VXPPDU\ 5HOLJLRXV (GXFDWLRQ DV GHILQHGSENRWRK %
EHFRPH D VSDFH IRU GLDORJXH UHVSHFW IRU FXOWXUDO DQG
FRQWULEXWLQJ WR VWXGHQWVY XQGHUVWDQGLQJ Rl WKH FRPS
WKH FRQVWUXFWLRQORIXWRIFLHWLHYV DQG

7KH DQDO\VLV Rl WKH 1DWLRQDO &RPPRQ &RUH &XUULFXO;
FRPSUHKHQVLYH FRPPLWPHQW WR WKH SURPRWLRQ RI FLWL]H(
(GXFDWLRQ 7KHVH WKHPHV DUH QRW EXWHDW N & DX/FRXXUILLGFIX D[
*HQHUDO &RPSHWHQFLHYV DQG XQIROG DFURVV GLIIHUHQW DUH

7KH *HQHUDO &RPSHWHQFLHV RI %DVLF (GXFDWLRQ HVWDE
WKH GHYHOR SIP® QWK LRI NLLLW UFHVSHFW IRU G L YFHIUMWLLUR\Q PR G VY R
UHVSRQVLELOLW\ DQG DXWRBRPRPWLRQG ANKRIORSSUHWLDWLRQ

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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NQRZOHGJH FXOWXUDO PDQLIHVWDWLR QIVH\D Q GHVHK®IHHP\M R MAD ©
DLP WR IRUP HQJDJHG FLWL]HQV ZKR DUH DZDUH Rl WKHLU UR(

5HJDUGLQJ VSHFLILF GLVFLSOLQHV B6RFLRORJ\ ZLWKLQ W
6FKRRO SOD\OHW EWXEFLLBOWRRQFHSWXDO DQG PHWKRGRORJLF
DQDO\]H VRFLDO VWUXFWXUHV XQGHUVWDQG SRZHU G\QDPLF\
7KH GLVFLSOLQH IRVWHUV GLDORJXH WH\KHFW SIRKMIOGPLIFG! UHLC
VWXGHQWY WR H[HUFLVH DFWLYH FLWL]HQVKLS DQG DGRSW HYV
WKHUHIRUH LV D SULYLOHJHG VSDFH IRU GHHSHQLQJ WKH XQC¢
RI RWKHUQHVYV

SHOLJLRXV (GXFDWLRQ LQ WXUQ LQ (OHPHQWDU\ (GXFDW
HVWDEOLVK LWVHOI DV D FXUULFXODU FRPSRQHQW WKDW SUR
IUHHGRP Rl FRQVFLHQFH ,WV REMHFWH P B K DD/Q GH VG IHIFQ RUFX A REP+
OLIH SHUVSHEWLYHV WKH FRQVWUXFWLRQ Rl HWKLFDO YDOXH
UHOLJLRXV SKHQRPHQD DV DQ LQWHJUDO SDUW RI KXPDQLW\T\
FRPEDMQWRBOHUDQFH GLVFULPLQDWLRQ DQG H[FOXVLRQ FXO
RWKHUQHVV DV SLOODUV IRU GHPRFUDWLF FRH[LVWHQFH DQG

%\ LQWHJUDWLQJ FLWL]JHQVKLS HWKLFV DQG FXAMWKXIGLDF
RI 6RFLRORJ\ DQG 5HOLJLRXV (GXFDWLRQ WKH %1&& VHHNV W
DFWLQJ LQ D FRPSOH[ DQG SOXUDO ZRUOG 7KH LQWHUFRQQHF
IRU GHYHORSLQJ FUHWSAB®W DRD WGHQHWNHQFHY DQG HQJDJHPHC
FRPPRQ JRRG FRQVROLGDWLQJ WKH SULQFLSOHV RI D WUXO\ |

6&,(1&( $1' (19,5210(17 6867%,1$%,/,7< $1' 1$785%/ 6&,(1&(6 :+(5
7+()('(5%/ $1' 67$7(®65,&8/$ 2) (63E5,72 6$172 0((7

7KH SURPRWLRQ RI VXVWDLQDELOLW\ DQG HQYLURQPHQWTL
VWUXFWXULQJ D[HV Rl %UD]JLOLDQ HGXFDWLRQ %RWK IHGHUD (
UHOHYDQFH RI SUHSQEHQYWDQXGHR@DOWR DQG WRQYWLRQPBQW
LVVXHV

7KLV VWXG\ HYWDEOLVKHYVY D SDUDOOHO EHWZHHQ QDWLRC
3(QYLURQPHQW  PDWHULDO IURP WKH OLQLVWU\ [RIR\G X B URQ
6FLHQFHYV DQG WKH &XUULFXOXP RI WKH 6WDWH RI (VStULWR |
RI FRQYHUJHQFH UHJLRQDO HPSKDVHV DQG LPSOLFDWLRQV Il
BFLHQFHV

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ

$1 ,17(5',6&,3/,1$58338&7,9( 21 7+( &+$//(1*(6 $1' 327(17,$/6 2) &855,&8/$5 ,03/(0(1"

('8&%7,21



%RWK IHGHUWY B®RE XPKIQ VWDWH FXUULFXOXP UHFRJQL]H +
FRQVWLWXWLRQDO REOLJDWLRQ DQG DQ HGXFDWLRQDO SULRL
QDWLRQDO GRFXPHQW KLJKOLJKWV WKH LPSRUBIRQER RIHWKB F
ZKLOH WKH (VStULWR 6DQWR &XUULFXOXP UHLQIRUFHV WKH LQ
FRPSHWHQFLHV IRFXVHG RQ VXVWDLQDELOLW\

7KH D[HV RI WKH 6$(% ODWUL[ RUJDQL]JHG LQWR 30DWWHU
3(DUWK BQLYHUVH ~ ILQG FRUUHVSRQGHQFH LQ WKH (VStULWR
FRQFHSWXDO FRKHUHQFH DQG IDFLOLWDWHY DUWLFXODWLRQ

%RWK GRFXPHQWY YDOXH WKH RYHUFRRIQQJFRILWHE B ® DD
HWKLFDO MXGJPHQW DQG WKH SURSRVLWLRQ RI VROXWLRQV
LQFUHDVLQJ FRPSOH[LW\ 7KH (VStULWR 6DQWR FXUULFXOXP \
H[SDQGV WKLV ORJVFVEK® GO QOPRVISR RDWRFDO DQG JOREDO HQ)\

7KH 3(QYLURQPHQW ' GRFXPHQRXW®N.RRDWHVXIRH RV KHQ KU B
WKH DGRSWLRQ RI SDUWLFLSDWRU\ PHWKRGRORJLHV 7KH VWEL
LQYHVYRQIJBWRMHFWY DQG WKH XVH Rl GLILWDO WHFKQRORJLI
WKHRU\ DQG SUDFWLFH DQG WKH FRQQHFWLRQ EHWZHHQ VFKR

:KLOH IHGHUDO WH[WV SUHVHQW JHQHUDO DRNV®DWHIM YO RV
FRQFHUQV LQWR UHJLRQDO SULRULWLHV VXFK DV WKH DQDO\\
DQG SUREOHPV DULVLQJ IURP ORFDO SURGXFWLYH DUUDQJHPF
EHWZHHQ WHDFKLQQRPQE WHBIOLRWALRHPARSIULWR 6DQWR

7KH 6$(% ODWUL[ JXLGHV HYDOXDWLYH SURFHVVHV JUDGXTE
UHFRJQLWLRQ WR WKH SURSRVLWLRQ RI VROXWLRQV 7KH (VSt
DQG FRPSHWHQFILMWK WKDYRVYXSRORJI\ IDYRULQJ HYDOXDWLYH !
NQRZOHGJH LQ UHDO VLWXDWLRQV

3UDFWLFDO UHFRPPHQGDWLRQV IRU WHDFKHUV

8VH ORFDO HQYLURQPHQWDO SUREOHPV DV D VWDUWLDQ.
,QWHJUDWH FRPSHWHQFLHV IURP WKH (VStULWR 6DQWR
3ULRULWL]H DVVHVVPHQWY WKDW UHTXLUH GRQWD/RQWW
SURSRVDOV

5HODWH VFKRRO FRQWHQW WR ORFDO SXEOLF SROLFLH\

1,0,7$7,216 $1' &+$//(1*(6
7KH GRFXPHQWYV RIIHU FRQVLVWHQW WKHRUHWLFDO DQG R
RQJRLQJ WH D RKHIR WWHEH OQIYQLODELOLW\ DQG LQWHUVHFWRUD

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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VFKRROV LQ (VStULWR 6DQWR XVH WKH FRGLILHG VNLOOV RI W
DUWLFXODWLQJ WKHP ZLWK WKH SULQFLSOHV RI WKH %1&& DQ

7KH DQDO\VLYVY VKRZV WKDW WKHUH LV EURDG FRQYHUJHQF
6DQWR &XUULFXOXP LQ DGGUHVVLQJ HQYLURQPHQWDO HGXFD\
6FLHQFHYVY 7KH VWDWH FXUULFXOXRYV WMRKHW HLU LG GNO R BDIOR DXL
ORFDO UHDOLW\ RI (VStULWR 6DQWR

7KLY LQWHJUDWLRQ VWUHQJWKHQV WKH IRUPDWLRQ RI VW
SKHQRPHQD DVVHVVLQJ ULVNV DQG SURSRIVNGRQW IFR@ \K H W\WKXD/O
GHSHQGV RQ WKH HIITHFWLYH LPSOHPHQWDWLRQ RI LQQRYDWL"
WHDFKHUV

6&+22/)22' $1' 1875,7,21 ('8&%$7,21 1875,7,21 $6 S KHE,AE6
7+(0( ,1 7+( &855,&8/80

YJRRG LV D IXQGHW HRQWBRPODINSK\VLFDO FRJQLWLYH DQG HF
HVWDEOLVK KHDOWK\ HDWLQJ KDELWV LW LV HVVHQWLDO WK
WKLV UHDVRQ WKH VFKRRO SOD\V D SURPLQHGXWFDWQRQQL1PS

)1( LV GHILQHG DV D VHW RI FRQWLQXRXV DQG SHUPDQHQV
PXOWLSURIHVVLRQDO FKDUDFWHU DLPHG DW HQFRXUDJLQJ KF
VFKRRO HQYLURQPHQW %5$BY D FXRWWY QQWEKWPHRIQQ %DVLF (
FRQVROLGDWHG E\ /DZ 1R ZKLFK DPHQGHG WKH 1DWL
JUDPHZRUN /DZ KLJKOLJKWLQJ WKH LPSRUWDQFH RI LQWHJUD)
HDUO\ JUDGHV %5$6

‘KHQ LQFRUSRUDWHG LQWR WKH VFKRRO HQYLURQPHQW )
FRPPXQLW\ E\ SURPRWLQJ WKH IRUPDWLRQ RI KHDOWK\ HDWLQ
IRVWHULQJ FDUH IRU KHDOWK G, @ RWK LEVH PREOGHH WW RXGV B HW HRQ
ZLWKLQ ELRORJLFDO VFLHQFHV R UFXKMXWLLFRDJOWHKGIPFHDWRREH EGW
YDULRXV VFKRRO VXEMHFWV 7UDQVYHUVDOLW\ DOORZV IRU D
FRQVFLRXV FULWLFDO DQG KHDOWK\ FLWL]JHQV

'LWK WKH SXEOLFDWLRQ Rl WKH 1DWLRQDO &XUULFXOXP 3
HQYLURQPHQW FXOWXUDO SOXUD O EWRNVRAY &/ IHOB\Y FVA RRBVHH BV R |
VKRXOG EHLDGBOABVI/HEDY RI NQRZOHGJH DV WKH\ SHUWDLQ W
%5%$6,/ 2Q0FH LQWHJUDWHG LQWR MWLIDGLON LIRSEUR N K I MG B
SHUVSHEMWIDY® WR EH UHFRJQL]HG DV DRPSDW VG QB HDWL R QW ORW
DQG VRFLRHFRQRPLF DVSHFWV

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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$PRQJ WKH VWUDWHJILHY DLPHG DW HQVXULQJ WKH KXPDQ
QXWULWLRQDO VHFXULW\ IRU WKH SRSXODWLRQ DUH WKH 1DW
6FKRROV 3URJUDP 36( DQG LPSRUWDQW SXEOLFDWLRQV VXFI
/IDZ 1R )1'( DQG PRUH UHFHQWO\ 5HVROXWLRQ

31$( LV RQH RI %UD]LOYV FPPPRW L\QW KIWDIDIL KW HBRW LSQW WK UF
VDIH DQG FXOWXUDOO\ DSSURSULDWH IRRGY WKDW IRVWHU K|
GHYHORSPHQW DQG DED®WPDRVYVRALIRWAD @AM K WKH LPSOHPHC
GDIEFKRRO OLIH %5%$6,/

$FFRUGLQJ WR )1'( 5HVROXWLRQ 1R ZKLFK UHJXODW!
(GXFDWLRQ VWXGHQWY XQGHU 31$( VFKRRO PHDOV PXVW DOV
LQWHJUDWLRQ RI )1( LW RVWEE VFMHUMIFX PP QHU %5%$6,/

'HFUHH 1R ZKLFK HVWDEOLVKHG WKH +HDOWK LQ
WKH KHDOWK DQG FRPSUHKHQVLYH HGXFDWLRQ RI SXEOLF VFK
KHDOWK DQG ROXFBWSERQ VHFW%\ LQWHJUDWLQJ DFWLRQV IRF
DQG KHDOWK FDUH WKH SURJUDP FRQWULEXWHY WR LPSURY L
FRQWLQXRXV DQG FROODERUDWLYH ZRUN EHWZWHRVWMRMV)H (VH
LPSOHPHQWDWLRQ

$ VLIQLILFDQW DGYDQFHPHQW IRU )1( DFWLRQV ZDV WKH F
3XEOLF 3ROLFLHVY GHYHORSHG LQ 7KLV IUDPHZRUN HVWDE
HGXFDWLRQDORVWD¥IMLIFRXVDWHFWRUV UHTXLULQJ SURIHVVLRQ
WR HQKDQFH )1( WUDLQLQJ SURFHVVHYV

7R UHLQIRUFH WKLV DSSURDFK WKH SXEOLFDWLRQ RI WKH

FRQVROLGDWHGF XWVWN@H MORWKH %UD]JLOLDQ FXUULEXOXP
WKDW HPSKDVL]H KHDOWK SURPRWLRQ FRQVFLRXV FRQVXPSW
GHYHORS LQWHUGLVFLSOLQDU\ SURMHFWV WKDW LQFRUSRUDW

7KH 3&1V LQWURGXFHG® WKGLYS58BDERWRIWIQHPHY WKDW O]
NQRZOHGJH DLPLQJ WR IRUP FLWL]HQV ZKR DUH DZDUH RI KHE
7KH WUDQVYHUVDO QDWXUH RI QXWULWLRQ VHHNV QRWWR O\ \
IRVWHU WKH FRQVWUXFWLRQ RI KHDOWK\ KDELWV

%\ LQWHJUDWLQJ QXWULWLRQ DQG IRRG FRQWHQW LQWR C
OHDUQLQJ LV SURPRWHG )RU H[DPSOH ,Q 6FLHQFH FODVVHYV
PHWDERDQG URR®WHG GLVHDVHV ,Q ODWKHPDWLFV WKH\ ZRU
ODEHOV FDOFXODWLQJ SRUWLRQV DQG DQDO\]LQJ VWDWLVWL

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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SURGXFH WH[WV DERXW IRRG DQF FRUISWRNHODHGHBA @G Y, U
*HRJUDSK\ WKH\ LQYHVWLJDWH WKH HYROXW L RHID R L BHRDOWPLH)Q WKL
LPSDFWV RI IRRG SURGXFWLRQ ,Q 3K\WLFDO (GXFDWLRQ WKH
SHUIRU PM®EFEMHOQJ LV H[SORUHG ,Q $UWV VWXGHQWYV FUHDW
HQFRXUDJH KHDOWK\ HDWLQJ SUDFWLFHV

W LV HVVHQWLDO WKDW WHDFKHU HGXFDWLRQ LQFOXGHYV
FRQILGHQWO\ +RZHYHU VWXGLHV LQGLFDWH WKDW LQLWLDO
ORXUD HW DO IRXQG &R DRV \XRERIIUIMG X DWHO3HV\VWHPDW
KLQGHULQJ LWV HIIHFWLYH LQFOXVLRQ LQ WKH VFKRRO FXUUL
VFKRRO WH[WERRNV )1( LV DGGUHVVHG LQ D OLPLBDAHSHEWWD Q
QHJOHFWLQJ WKH FXOWXUDO DQG VRFLDO GLPHQVLRQV RI IRR

$FFRUGLQJ WR $UD~MR DQG )UDQoD WRSLFV UHODWH
EHIJXQ WR EH LQFOXGHG LQ WKH VFKRRO FRQWH[W ODMQ\ WHDF
VXEMHFWVY GXULQJ WKHLU DFDGHPLF WUDLQLQJ UHVXOWLQJ L
HDWLQJ

7KH )RRG *XLGH IRU WKH %UD]JLOLDQ 3RSXODWLRQ LV DQ +
FOHDU XSGDWHG DQG FEOWLQMHW R KHIDURBK\L B/W LIXL $LPHG
FDQ EH XVHG E\ WHDFKHUV WR SURPRWH KHDOWK\ HDWLQJ KD}
*XLGH LV DQ HIIHFWLYH SHGDJRJLFDO DQG SROLWERPE LL@QNGV U
ZLWK DFWLYH PHWKRGRORJLHV HQKDQFLQJ WHDFKHUVY FRQIL
DQG SDUWLFLSDWRU\ PDQQHU

7KH LQFOXVLRQ RI )RRG DQG 1XWULWLRQ (GXFDWLRQ )1(
VWXGHQW SURWOGRQIVIP ARUE EDODQFHG IRRG FXOWXUH DQG
SURPRWLQJ KHDOWK DQG SUHYHQWLQJ GLVHDVHY DVVRELDWH

)1( DV D PUORWYQJ WKHPH HQKDQFHV KHDOWKDSURRRW |L\R §
HITHFWLYHQHVY GHSHQGV RQ UREXVW SXEOLF SROLFLHV TXDC
PDWHULDOV 7KH LOQWHJUDWLRQ EHWZHHQ WKH KHDOWK DQG H
SDUWLFLSDWRU\ PHWKRERGRBPHQW IFAR ¢ WU DWXWHWMRD WUDQVIRI
LOQWR D VSDFH IRU SURPRWLQJ KHDOWK\ HDWLQJ KDELWYV

&21&/8621
7KH DQDO\VLV RI WKH FXUULFXQD/WLE® $NKHRHNV DGVHARRQ R WH
FRPPLWPHQW RI WKH 1DWLRQDO &RPPRQ &RUH &XUULFXOXP %

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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7KLV DUWLFOH E\ EULQJLQJ WRJHWKHUOWRWHR Q\Q GHEHQ B b DY
FULWLFDO HGXFDWLRQ WKDW LV FRQQHFWHG WR FRQWHPSRUD
FLWL]JHQVKLS HWKLFV FXOWXUH VXVWDLQDELOLW\ DQG QXW
GLPHQVLR QW WKW HPDIWH WKH HQWLUH HGXFDWLRQDO SURFHV
WUDQVGLVFLSOLQDU\ DSSURDFKHV WKDW JR EH\RQG PHUH FRC
IRUPLQJ LQGLYLGXDOV FDSDEOH RI XQ GSHWR/MRD/QLELIQY FOFQ.G GV M B
FROOHFVEHLK) ZHO O

6SHFLILFDOO\ WKH GLVFLSOLQHV RI 6RFLRORJ\ DQG 5HOL.
IRU GHHSHQLQJ FLWL]HQVKLS HWKLFV DQG FXOWXUH B6RFLRC
DUHD HTXLSV VWXGHQWVY WR FULWLFDOO\ DQDO\]H VRFLDO VW
GLDORJXH DQG FRPEDWLQJ SUHMXGLFH 5HOLJLRXV (GXFDWLR!
(GXFDWLRQ LV HVWDEOLVKHG D¥ JDQHNSWH QW ROF X OBWKHIIVD IR
IUHHGRP Rl FRQVFLHQFH SURPRWLQJ WKH HWKLFV RI RWKHUQ
ERWK FDVHV WKH IRFXV LV RQ IRUPLQJ FULWLFDO H VDKMFDXJ
FRQVFLRXVO\ LQ VRFLHW\

5HIJDUGLQJ VXVWDLQDELOLW\ DQG HQYLURQPHQWDO HGXF|
EHWZHHQ IHGHUDO JXLGHOLQHYV VXFK DV WKH 6%$(% ODWUL[ DC
WKH &XUULFXOXRIRIVEFHKH WRBWQWR 7KLV PHWKRGRORJLFDO D
HPSKDVL]HV WKH RYHUFRPLQJ RI PHPRUL]DWLRQ LQ IDYRU RI F
SURSRVLWLRQ RI FRQWH[WXDOL]HG VROXWLRQV RIDDW KHRXS KDW |
,Q SDUDOOHO )RRG DQG 1XWULWLRQ (GXFDWLRQ )1( KDV EHF
SUDFWLFHFXQWGVEQRWWKHPH WKURXJK WKH OHJDO IUDPHZRUN /
DV 31$( DQG 36( )1( UHTSDOUWLIQW D\ WQBQRYGAWEBURIHVVLRQDO F}
DUHDV Rl NQRZOHGJH WR SURPRWH KHDOWK DQG WKH GHYHOR

'"HVSLWH WKH FRQVLVWHQF\ Rl WKH WKHRUHWLFDO DQG GF
FXBXOD WKH LPSOHPHQ®WDWWRQJRW KMHFPHWH IPERVWLJQLILFDQW
SUHVVLQJ REVWDFOH LV WKH QHHG IRU RQJRLQJ DQG TXDOLILI
LQLWLDO WHDFKHU HGXFDWIL®R GRRWHGF WY D@L WIGHLB R & R WILR @
7KHUHIRUH WKH FRQVROLGDWLRQ RI D WUXO\ WUDQVIRUPDWL
UREXVW SXEOLF SROLFLHVY DQG FRRUGLQDWLRQ EHWZHHQ VHF
LOQYWPHQW LQ HGXFDWRUV DQG WKH DGRSWLRQ RI DFWLYH DQ
JXLGHOLQHYV DUH UHDOL]HG LQ WKH ORFDO UHDOLW\ RI VFKRR

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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5()(5(1&(6

$UD~-MR 0 & ( 6 )UDQoD 6 / * (GXFDomR DODPHAR®D
SURIHVVRUHVY GR HQVLQR EiVLFR >)RRG DQG 1XWULWLRQ (G
7HDFKHUV@ 3UiIWLFDV H &XLGDGR B5HYLVWD GH 6D~GH &R
KWWSV UHYLVWDV XQHE EU VDXGHBROHWLI®G® RQWLFEBXH YLHZ

%RIl (7 %HUQDUG $ &DUYDOKR * 6 3URPRoOomR GD DC
GLGIWLFR H GR IDJHU GRFHQWH >3URPRWLRQ RI +HDOWK\ (D\
SUDFWLFH@ SHYLVWD HOHWU{QLFD &B WIGYXAD ohARH U IRMNQML H V?
FRQWHPSRUDQHLGDGH \is H S $YDLODEOH
ILOH & 8VHUV FDPLOOD 'RB2ZQSRBD&FFHVVHG RQ $XJ

%UDVLO &RQVWLWXLomR GD 5HS~EOLFD YWHQRHUBRW MWKH QR

5HSXEOLF RI %UD]LO RI @ %UDVtOLD 6HQDGR )HGHUDO
%UDVLO 'HFUHWR Q2 GH GH GH]J]HPEUR GH >'HFUH|

R 3URJUDPD 6D~GH QD (VFROD >(VWDEOLVKHRV 2WMKH D6F KRR G H

JHGHUDWLYD GR %UDVLO %UDVtOLD ') $8DLODEOH

KWWSV SRUWDO PHF JRY EU LQGH[ SKS"RSWLR QVPKBBG&RAPLFP:
GHFUHVWKR | FDWHJRU\BVOXIGGRWKPHQGWHRHVVHG RQ $XJ

%UDVLO )XQGR 1DFLRQDO GH 'HVHQYROYLPHQEWRGID (G M
GH >5HVROXWLRQ &' )1'( 1R ''RMSBNVREU® R DWHQGLPHQWR (
DRV DOXQRYV GD HGXFDomR EiVLFD QR kPELWR GR33$R33DRM LID
IRU 6FKRRO )HHGLQRIDMIUR® DBWLKRG(HEQWY XQGHU WKH *BWH(REQ D O
'LiULR 2ILFLDO GD 8QLMR %UDVtOLDKWWSWDYZZ JRYDHEDFBEGHR
LQIRUPDFDR OHJLVODFDR UGRBOXGERBYRH UWHWRORKFBRVHG RQ
$XJ

%UDVLO ,QVWLWXWR 1DFLRQDO GH (VWXGRV H 3HVIT&IHVD)\
5HIHUrQFLD GH &LrQFLDV GD 1DWXUH]D GR 6$(% >5HIHUHQFH 0
1(3

%UDVLO /HL Q2 GH GH MXQKR GH >/DZ 1R
DWHQGLPHQWR GD DOLBR QWIPiOnR GIKIFROMD UL HHWRR3QD (VFROD D
>3URYLGHV IRU 6FKRRO )HHGLQJ DQG WKH 'LUHFW ORQH\ WR |
'LiULR 2ILFLDO GD 5HS~EOLFD JHGHUDWLYD GR %UDVLO %UDV1

%UDVLO /HL GH GH PDLR GH >/DZ 1R RI 0D\
SDUD LQFOXLU D HGXFDomR DOLPHQWDU H QXWULFL
WR ,QFOXGH JRRG DQG 1XWULWLRQ (&XUFIDRVZIR ® LLDQD WEKDH®
JHGHUDWLYD GR %UDVLO %UDVtOLD ') 0D\

%UDVLO OLQLVWPULR GD (GXFDomR %DVH 1DFLRQDO &RP
%DVH@ %UDVtOLD ') 0(&

%UDVLO OLQLVWPULR GD (GXFDommRX IV H1 DBVALRRIIDID &ERRPFF
%DVH@6UDVtOLD $YDL®DWEOSNV DAY JREYUEHVIFREH\S R
LQWHJUDO %1&&B(,B()BQDOBSFHIHVIRG RQ $XJ

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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%UDVLO OLQLVWpPULR GD (GXFDomR OHLR $PELHQWH (
>(QYLURQPHQW (QYLURQPHQWDO (GXFDWLRQ DQG 6XVWDLQD

%UDVLO OLQLVWPULR GD 6D~GH 3RUWDULD L QQWMHUPRLQQ DA
2UGLQDQFH 1R RI 0D\ @ ,QVWLWXL DV GLUHWUL]JHV S
(VFRODV >(VWDEOLVKHV *XLGHOLQHV IRU 3URPRWLQJ +HDOWK'
$YDLODBOMWBW EYVPV VDXGH JRY EU EYV VDXGHOHJBWFIHPVVH (
RQ $XJ

%UDVLO OLQLVWpPpULR GD 6D~GH 6HFUHWDUNBQ®Ih B VWH QIoRL
DOLPHQWDU SDUD D SRSXODomR EUDVLOHLUD >)RRG *XLGH IR
6D~GH S$YDLEDMMNBEWOFYV DIZZ JRE E W VDXG\H BRNWMIDX & XEDOUF D F
SURPRIMDRXGH JXLDBDOLPHQWDUBSRSXOBFPRBEHOGOWV@HLWBEB H

%UDVLO OLQLVWpPULR GRDOVHGRREDMWAHDYWRPBRODUFR GH |
DOLPHQWDU H QXWULFLRQDO SDUD DV SROtWLFDV S~EOLFDV >
IRU 3XEOLF 3ROLFLHV@ %UDVtOLD ') 6HFUHWDULD 1DFLRQL
$YDLODERWWBW 7Z2ZZ PGV JRY EU ZHEDUTXLYRV SXEOLFDFDR V
$FFHVVHG RQ $XJ

%UDVLO 6HFUHWDUKXD G®R HBMXBFOomMDUKPHWURY &XUULF
7UDQVYHOBEUDBDEW >1DWLRQDO &XUULFERGWRVIEBQU EFKHEGWY DRIOR\
0(& 6() $YDLBEWANOSS PWNDO PHF JRY EU VHEEPRHWXELNBWRGI

(VStULWR 6DQWR (VWDGR &XUUtFXOR GR (VStULWR+DQV
(QVLQR OpGLR >(VStULWR 6DQWR &XUULFXOXP ®¥BWXKU B6 KRRJ
9LWyuULD 6HFUHWDULD GH (VWDGR GD (GXFDomR

ORXUD ) 1 GH 6 %H]HUUD - $ % /HLWH 5 & 0 $ HGXF
GH SHGDJRJLD GR HVWDGR GR &HDUi GD IRUPDomR DFDGrP
IRUPDGRUHYV >)RRG DQG 1XWULWLRQ (GXFDWLRQ LQ 3HGDJRJ\
7THDFKLQJ &KDOOHQJHV E\ 7THDFKHU (GXFDWRUV@ 7HDU 5HYL\

$YDLODEOH DW ILOH & V8V RHRUVH[MWR GEDD'RI QIOR D G

SGlI $FFHVVHG RQ $XJ

6DQWRYV [/ - $ GRV &RXWLQKR ' - * (GXFDomR DOLPHQ
SDUD D IRUPDomR GH KIiELWRYV VDXGiYHLV >RRGRQW UIDEX WILL\
JRUPDWLRQ RI +HDOWK\ $PHIUWN@Q > KL ¥ WD (EIHGURGHV & LrQFLI
S + ‘2, UHDVH Y L $YDLOD
KWwWSV SHULRGLFRUHDVH SUR EUSBPHBVHWHIOURQFOHEXLHZ

BRX]D ' 5 1 GD & 6FKPLWW ) .OHP] & 7HPDV FRQW
5HOLJLRVR >&RQWSHABRUQU Y EHRNV(E R FDIEYRQ@O SQLWDV Y

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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$66,67,9( 7(&+12/2*,(6 $1' $'$37,9( ',*,7$/ *$0(6 ,1 7($&+,1* &+,/'5
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@ KWWSV GRL RMUXPSXE

$GHQHLGH ORQWHL URDQM W B WDHAYE B V DWALYHY & HX'FDOW H &DU P
*RPHV GH ZIDVIHID&DOGHE $Q MBHHOGRWI DDDULD GH *&MQOMHIDQ D *
*RPHV 9LBQGDUO\ GD &XQKD ORQWHLUR

$%67588&7

7KH XVH RI DVVLVWLYH WHFKQRORJLHYV DQG DGDSWLYHWILLYIHW
VWUDWHJ\ LQ WKH WHDFKLQJ DQG OHDUQLQJ SURFHVV RI FKLO
WRROV DOORZ IRU WKH SHUVRQDOL]DWLRQ RI HGXFDWLRQDO [
OHDUQLQJ VW\OHV $¥VKDW LIYGIWHKPKEQRORIYRMW ZDUH DOWHUC
DQG YLVXDO SUHRARWHEHDWWRQRP\ DWWHQWLRQ DQG VWXGHQW
SURYLGH SOD\IXO DQG PRWLYDWLQJ H[SHULHQFHV DGEMMNVWLQ
SHUIRUPDQFH ZKLFK VWLPXODWHY FRJQLWLYH VRFLDO DQG |
VFKRRO LQFOXVLRQ E\ HQDEOLQJ JUHDWHU SDUWLFLSDWLRQ T
,QWHJUDWLQJ WKHVH W HPK® ROHRTHIHWH VQWHRD W K H UF WWWDLLFEX. QJ D
HQVXUH WKH\ DUH XVHG DV PHGLDWLQJ LQVWUXPHQWY UDWKH
DUWLFXODWHG XVH RI DVVLVWLYH WHFKQRORJLHV D@W DD SW
LQFOXVLYH HGXFDWLRQ FRQWULEXWLQJ WR PRUH DFFHVVLEO|
FKLOG ZLWK $6'

.H\ZRUGXWLVP 6SHFW WHJ VLIR/GOMEHEE\QIMVWHFFKIQ RORJLHYV

10DVWHU V VWXGHQW LQ (GXFDWLRQDO 6FLHQFHYV

81%$'(6 8QLWIHAID G 'HO 6RO &LXGDG 'HO (VWH 3<

(PDLO DGHQ HLGH#KRWPDLO ERP

20DVWHU RI 6FLHQFH LQ (GXFDWLRQ 81%$'(6 8QLYHUVLGDG 'HO 6RO &LXGDG
(PDLO ,YDQDVLOYDIVD #JPDL FRP

SODVWHU V VWXGHQW LQ (GXFDWLRQDO 6FLHQFHYV

81%$'(6 8QLYHUVLGDG 'HO 6RO &LXGDG 'HO (VWH 3DUDJXD\
(PDLO FULVQDYHVSVL#JPDLO FRP

40DVWHU RI 6FLHQFH LQ (GXFDWLRQ

81$'(6 8QLYBHBVH® 6RO &LXGDG 'HO (VWH 3DUDJXD\
(PDLO OXFLHWHFDUPHP#KRWPDLO FRP

50DVWHU RI 6FLHQFH LQ (GXFDWLRQ

81%$'(6 8QLYHUVLGDG 'HO 6RO &LXGDG 'HO (VWH 3DUDJXD\
(PDLO PHVWUDGRYFV  #JPDLO FRP

SODVWHU V VWXGHQW LQ (GXFDWLRQDO 6FLHQFHYV

81%$'(6 8QLYHUVLGDG 'HO 6RO &LXGDG 'HO (VWH 3<

(PDLO DQMHOLWDYLHLUD #JPDLO FRP

70DVWHU V VWXGHQW LQ (GXFDWLRQDO 6FLHQFHYV

81$'(6 8QYHUVLGDG 'HO 6RO &LXGDG 'HO (VWH 3<

(PDQ JUDJLHO\JRPHVYLHLUD#JPDLO FRP

80DVWHU V VWXGHQW LQ (GXFDWLRQDO 6FLHQFHYV

81%$'(6 8QLYHUVLGDG 'HO 6RO &LXGDG 'HO (VWH 3<

(PDLO PDUO\GDFXQKDPRQWHLUR#JPDLO FRP

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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,1752'887,21

,Q UHFHQW \HDUV LQFOXVLYH HGXFDWLRQ KDV JDLQHG SU
DQG QHZ SHGDJRJLFDO DSSURDFKHV :KD®XRQEHGHFHPRIFEH W\R K
HYROYHG LQWR D EURDG VHDUFK IRU LQQRYDWLYH VWUDWHJLI
DGGUHVVLQJ WKH QHHESHILDDPOK WKNRBHQ@WWK $XWRKDESHEW L
EHFRPH DQ LQFUHDVLRQUL WILO QWL FOWQ WGXHWDWSWVRUV 7R FRSH ZL
IDFHG E\ WKHVH VWXGHQWYVY VXFK DV GLIILEFXOWLHV LQ FRPPX
WXUQHG WR UHVRXUFHV OLNH DGDSWLYH GLJLWWDIOHJD P B ¥ KLQG
SURFHVV PRUH DFFHVVLEOH HQJDJLQJ DQG HIIHFWLYH

$XWLVP 6SHFWUXP 'LVRUGHU $6' LV D FRQGLWLRQ WKDW
GHYHORSPHQW DIIHFWLQJ WKHLU zZD\ Rl FRPPXQLFDWLQJ VRF
$FFRUGLQJ WR WKH $PHULFDQ 3V\FKGOMIM Z I$W K RSBl VR PRA Q O\
GLIILEXOWLHV LQ VRFLDO LQWHUDFWLRQ ODQJXDJH XVH DQG
DQG VSHFLILF LQWHUHVWY $6' JHQHUDOO\ PDQLIHVWY LQ WKH
WKHYL@GXIDO WKURXJKRXW WKHLU OLIHWLPH ,GHQWLI\LQJ WKH
UHFHLYHV WKH QHFHVVDU\ VXSSRUW IURP WKH RXWVHW :KHQ
EHFRPHV SRVVLEOH WR LQLWLM\YB L6 % HUKYHHIDDABLLRIY VDDYGE R FDQY/L !
RYHUDOO GHYHORSPHQW 7KHVH HDUO\ PHDVXUHV ZKHQ SURS
FKDOOHQJHV DQG RYHU WLPH OHDG WR VLJQLILFDQW DFKLHY
FROQWWHEWR EXLOGLQJ VWURQJHU VRFLDO UHODWLRQVKLSV DQ
FRPPXQLFDWLRQ VNLOOV ERWK LQVLGH DQG RXWVLGH WKH VF
$662&,$7,21

7KH :RUOG +HDOWK 2UJDQL]DWLRQ D:WHOHVWR P W H VJ &/RKDMV
LV RQ WKH DXWLVP VSHFWUXP DQG DERXW RI WKHVH LQGLY
GLVDELOLW\ :+2 ),/,3(. HW DO 7KH WHUP 3VSHEWUXF
DQG OHYHDWPRIQW SDU\ JUHDWO\ DPRQJ FDVHV ,Q JHQHUDO $
ZLWK RWKHUV FRPPXQLFDWH FOHDUO\ DQG FRSH ZLWK FKDQJ

7KH FKDOOHQJH RI LQFOXGLQJ VWXGHQWFROQOLWVER QL QW ¥}
GLYHUJHQW LQWHUSUHWDWLRQV DPRQJ KHDOWK SURIHVVLRQD
PHWKRGRORJLHY DQG HGXFDWLRQDO SUDFWLFHV ,QFOXVLRQ
FODVVURRP TXLWHEZXWKHSHHUYV FUHDWLQJ D FDULQJ DQG DWW
NQRZOHGJH WKDW UHVSHFWV WKH XQLTXH FKDUDFWHULVWLFYV

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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'LWKLQ WKH VFKRRO VHWWLQJ HGXFDWOR.ED W KB RH\D U & B¢
FKLOGUHQ ZLWK $6' (PEHGGHG LQ WKH FRQWH[W RI LQFOXVLY
GHYHORSPHQW RI PRWRU DQG FRJQLWLYH VNLOOV WKDW RIWH
WKH\ HQKDQFH ODWIRDIWWEPXIODWH DXWRQRPHVDH® WWLG! GIIy
IRU KROLVWLF JURZWK .,6+,0272

$FFRUGLQJ WR .LVKLPRWR 3SOD\ LV D IXQGDPHQWDO
WKURXJK SOD\ WKDW WKHJFKMNO D B HULRY PWD QLQW MIRSWKH V
DVVHUWLRQ XQGHUVFRUHY WKH LPSRUWDQFH RI JDPHV LQ VFK
DGDSWHG IRU DOO VWXGHQWY SDUWLFXODUO\ WKRVH ZLWK $¢€
LQ DFWLYLWLHY DORQJVLGH SHHUV

6LOYD HPSKDVEPHD\WQ MG V8 ZBI\OXO DFWLYLWLHV SOD\ D
OHDUQLQJ UHVSHFW IRU UXOHV DQG YDOXLQJ RWKHUV DV SDL
SRWHQWEDWIRRQ@DBXJDPHVY WR VXSSRUW WKH GHYHORSPHQW RI
WDLORUHG WR WKHLU LQGLYLGXDO QHHGV 3URSHUO\ DGDSWH
DVSHFWV EXW DOVR LQ HPRWLRQDO UHQXRPDuW LRIV HWVH DIKWHROGEL Q B
RI K\SHUDFWLYLW\ DQG LPSXOVLYLW\ SUHVHQW LQ VRPH SURIL

7KH DWWHQWLYH JD]JH RI WHDFKHUV DQG LQFOXVLYH HGXF
FKDOOHQJHV DQG SRWHQWKDQ LADIHY VRIJEBDAK FRAW O\ LQIOXHQF
WKH FODVVURRP DOORZLQJ DGMXVWPHQWY DFFRUGLQJ WR HD
HIITHFWLYHO\ WR WKHLU GHYHORSPHQW 9\JRWVN\ DOUHDG
LPDJLQDWLRQ HQDEOHV WKH FKLOG WR WUDQVFHQG KDELWXD
7KLV GHPRQVWUDWHY WKDW JDPHV JR IDU EH\RQG UHFUHDWLR
VNLOO GHYHORSPHQW HVSHFLMNLRQDIOHQQMAE@R\HG ZLWK HG X

3$ VFKRRO WKDW DLPV WR EH LQFOXVLYH PXVW DERYH DOO
VFKHGXOHYVY DQG FRQWHQW 7KLV PHDQV DFFHSWLQJ WKDW
GLIITIHUHQFHY DUH QRW SWRRVWHPYWILR BEH WR EHHBPEXYDFHG
SHGDJRJLFDO SHUVSHFWLYH FRPPLWWHG WR WKH GHYHORS
VWDQGDUGL]HG FXUULFXOXP -

0$&+%$'2 S

7KLV DUWLFOH DLPV WR DQDO\]H WKH.ARQ MU K XOVPLRBSKIDE
DGDSWLYH GLJLWDO JDPHV LQ WKH WHDFKLQJ SURFHVV RI FKI
LW VHHNV WR XQGHUVWDQG WKH WKHRUHWLFDO IRXQGDWLRQ
LQFOXVLYH HGKGEWWH[P® SOUM RI WRROV DQG SODWIRUPV XVHG
SHGDJRJLFDO LPSDFWV RI WKHVH JDPHV RQ FRIQLWLYH VRFLI

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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GHPRQVWUDWH KRZ WHDFKHU PHGLDWLRQ RI DVWLR®VY YOH R/GIF K
FKLOGUHQ ZLWK DQG ZLWKRXW WKH FRQGLWLRQ

$66,67,9( 7(&+12/2*,(6 $1' $'$37,9( ',*,7$/ *$0(6 ,1 6&+22/6

,Q UHFHQW WLPHV DQ LPSRUWDQW WUDQVIRUPDWLRQ KDV
DSSOLHG LQ VFKRROY WKBURMREWE PV R\ ZIQFOXVLYH HGXFDWLRC
LQFRUSRUDWHG WHFKQRORJLFDO UHVRXUFHV HYROYLQJ LQWF
SRVVLELOLWLHVY HVSHFLDOO\ ZKHQ GHVLJQHG WR PHMOMWKH
$6' )JRFXVHG RQ LQQRYDWLRQ WKHVH GLJLWDO JDPHV DUH G
DQ DGDSWHG PDQQHU UHVSHFWLQJ WKH VSHFLILFLWLHV RI HD
DGDSWDELOLW\ PDNHV WKHPRFFRR E HH) YZHIRPMHL.AMW PORQUGH MO L J |
RI LQFOXVLRQ

$ VLIQLILFDQW GLIIHUHQFH EHWZHHQ WUDGLWLRQDO DQG
WKHVH DFWLYLWLHV :KLOH FRQYHQWLRQDO JDPH\P DWQYH GD QO
JDPHV DUH GHVLJQHG WR DGDSW WR WKH SOD\HUfV SURILOH |
VWXGHQWYTV UHVSRQVHYV DQG LQWHUDFWLRQV 7KLV IOH[LEOH
$6' ZKR RIWHQ KD YHQG LWKNWEPW DEOWSBHFLILF QHHGYV $FFRUG

WKLV W\SH RI SHUVRQDOL]DWLRQ VXSSRUWV WKH FKLOG

UHVWULFWLQJ SRWHQWLDO IRVWHULQJ SURJUHVV LQ HPRWLR

$OWKRXJK VLIQLILFDQW DGYDQFHV KDYH EHHQ DFKLHYHG
UHPDLQ IRU WKHVH SUDFWLFHV WR EHFRPH IXOO\ FRQVROLGDYV
LQ DSSO\LQJ HGXFDWLRQDO JDPH\WHW® HW IGOX\HF\W R V\QURA AL FJLIRHKQ
DGDSWHG WHDFKLQJ UHVRXUFHV RU OLPLWDWLRQV LQ VFKRR(
FRQWLQXRXV LQYHVWPHQW LQ WHDFKHU WUDLQLQJ VXSSRUWI
PDWHULDOV DQG SUDFWLFHV DGGUHVVLQJ GLYHUVH VWXGHQW

,Q UHFHQW \HDUV %UD]LO KDV LQFUHDVHG LQFHQWLYHV I
JDPHV IRU FODVVURRP XVH 7KH 3% ULQFDU H $SPSQIEHUL QN3HO®D
WKH )HGHUDO 8QLYHUVLW\ Rl &HDUi GHYHORSV GLJLWDO SOD)
VRFLDO LQWHUDFWLRQ DQG ODQJXDJH VNLOOV LQ FKLOGUHQ 2
FDVHV WHVWHG LQ F@DNWURRPYV &$598%/+

$FFRUGLQJ WR OLUDQGD 3 @ MIW YWDADX WHHRSH M X @ K WQ RZQ1 O«
LQQHU ZRUOG RI WKH DXWLVWLF FKLOG UHYHDOLQJ DVSHFWV
7KLV VWDWHPHQW b H OKHOYIDIKWY \D DRHRAVMK HWKH SRWHQWLDO IRU J
WRROV ,Q WKLV UHJDUG SURIHVVLRQDOV VXFK DV SV\FKRORJ

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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FDQ XVH GDWD REWDLQHG GXULQJ SOD\IKIOKDFWR Y LRV L\HW XVBRI R\
ZKHQ IDFHG ZLWK GLIIHUHQW FKDOOHQJHYV

'HVSLWH WKH SRVLWLYH FRQWULEXWLRQV Rl GLILWDO JDP
HPSKDVL]H WKDW WKHVH UHVRXUFHV VKRXOG QRW\UMISRDHEH W
GHVLJQHG IRU FKLOGUHQ ZLWK $6' 7KH PRVW DSSURSULDWH D
FRQYHQWLRQDO WRROV FRPSOHPHQWDULO\ FUHDWLQJ D PRUH
LQWHJUDWLRQ PXVW EH FD UG IEX\OHDG YSRDDMDRIUHVG DOQQGG VISRHFFLL\D R U AW
VSHELILF QHHGV Rl HDFK VWXGHQW ,Q WKLV FRQWH[W FRPSU
DGRSW DGDSWLYH JDPHV DV DX[LOLDU\ SHGDJRJLFDO UHVRXUF
PRUH LQFOXVLYH SUDFWLFHY WDLORUHG WR HDFK VWXGHQWTV

3(YHQ ZLWK WKH SURJUHVV DFKLHYHG LW LV QHFHVVDU\ WF
WHDFKHUV VWLOO GR QRW IHHO SUHS DDKIBWKR X G Hi GWRE D W
FRQWLQXRXV WUDLQLQJ VFDUFLW\ RI DGDSWHG PDWHULDO
LQFOXVLYH VFKRRO WKHUHIRUH GHSHQGV RQ FRQWLQXRX\
DQG HTXLWDE O HWR RO/ WHR/ ROGXFBDY ~ /23(6 )(55(,5$ s

$QRWKHU VWXG\ FRQGXFWHG E\ )HUUHLUD )LOKR HW DO
GHVLJQHG IRU FKLOGUHQ ZLWK $6' VXSSRUWHG E\ WKH WR\ OL
JDPBAOXGHG VSDFHV LOOXVWUDWHG FDUGV DQG WR\ FDUV
WKDW WKLV JDPH SURPRWHG DXWRQRP\ DQG VSHHFK GHYHORS

37KH SOD\IXO QDWXUH RI ERDUG JBPE\VFKD® GNUKH SZRW/HK QKD
GHYHORS DXWRQRP\ DQG VRFLDO VNLOOV LPSURYLQJ WKH
LQWHUDFWLRQV ~

)(55(,5% ),/+2 HW DO S

$ VWXG\ FDUULHG RXW DW WKH )HGHUDO 8QLYHUVLW\ RI 3I
7KLY JDPH ZDV EDVHG RQ PDWKHPDWLFVY SUHVHQWLQJ D GLGD
UHVXOWLQJ LQ SOD\IXO OHDUQRRBLUOW WDW LWHIGCGW KHGX QR G H-BIWV X @
FRQFHSWV WKURXJK LQWHUDFWLRQ DQG YLVXDOL]DWLRQ

837KH XVH RI JDPHV LQ PDWKHPDWLFV WHDFKLQJ DOORZHG V
FRQWH[WXDOL]HG PDQQHU WUDQVIHUULGJ LW WR WKHLU GI

$W WKH )HGHUDO 8QLYHUVLW\ RI 5LR *UDQGH GR 1RUWH 8
VWXG\ XVLQJ DGDSWLYH GLJLWDO JDPHV DLPHG DW SURPRWLQ
$FFRUGLQJ WR <DQD]JH HW DO "ISILWD O 7R R H RROW $4 VURIIQW ¥
GHPRQVWUDWHG WKDW GLJLWDO JDPHV IDYRU VXVWDLQHG DW

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
$66,67,9( 7(&+12/2*,(6 $1' $'$37,9( ',*, 7%/ *$0(6 ,1 7($&+,1* &+,/'5(1 :,7+ !



FKLOGUHQ ZLWK $6' ~ $OWKRXJK VWLOO LQ LWV LQLWLDO SKDV
DWWHQWRRQYIDWWARQ DPRQJ FKLOGUHQ ZLWK $6'°
$ UHSRUW E\ WKH JHGHUDO 8QLYHUVLW\ RI 8EHUOKQGLD 8
OLEUDU\ KLJKOLJKWLQJ WKH LPSRUWDQFH RI FKLOGUHQ ZLWK
37KHQ 5HL VPHOHAGVKHWDBGRLOGUHQ p, ZLOO KROG DQRWKHU FK
ZLWK $6' WR FRQQHFW ZLWK WKH JURXS GXULQJ D PRPHQW RI |
s

7($&+(5 0(',$7,21 ,1 7+( 86( 2) $66,67,9( 7(&+(162)25,678'(176
S, 7+ $6'

7TUDGLWLRQDO JDPHV VXFK DV FDUGV GRPLQRHV SX]]J]OHV
/[(*2 DPRQJ RWKHUV DUH VWLOO ZLGHO\ XVHG LQ VFKRRO FRQ
HDVH RI DSSOLFDONLDEBHDQ G7TRBDMHIXXIDPHY FDQ EH KLJKO\ XVHIX
ZLWK $XWLVP 6SHFWUXP 'LVRUGHU $6' HVSHFLDOO\ DV DQ HC
WKH\ SUHVHQW FOHDU UXOHV SUHIGQHWIDE® NMUWRW DGH XY HEY V 1B (
VHFEXULW\ GXULQJ LQWHUDFWLRQ 628=%$ 52&+$%

7R HQVXUH WKHVH JDPHV WUXO\ PHHW WKH LQGLYLGXDO Q
DGDSWDWLRQVY DUH RIWHQ QHFHVVDU\ 7KHVH PRGEVRIMDMNIL RQV
PRUH YLEUDQW WRQHV GHSHQGLQJ R R\HK B G/GALX\GLHR@WR]V WBFW [E
DV YDULHG WH[WXUHY RU HYHQ UXOH UHIRUPXODWLRQ WR PD|
HPSKDVL]J]HV DGDSWLQJ SODVIX O XM IQWHH Y AFVHN VWY R WVLKDHO F >
HDFK VWXGHQWYfV OLPLWDWLRQV DQG SRWHQWLDO 7KHUHIRUF
HDFK FKLOG YDOXLQJ WKHLU IRUPV RI HISUHVVLRQ DQG SDUW

'LILWDPHY KDYH LQFUHDVLQJO\ JDLQHG VSDFH LQ VFKRRO
LQFOXVLRQ 7KLV SURJUHVV LV FORVHO\ OLQNHG WR WKH JURZ
UHVRXUFHV RIITHUHG E\ DUWLILFLPDGIHQMWHGCBNVVH@ P WRHNUHHWD Y
HI[SHULHQFHVY WKDW DOLJQ ZLWK WKH VSHFLILFLWLHV RI HDFK
DGDSWLQJ GLJLWDO JDPHV WR WKH QHHGV RI VWXGHQWYV ZLWE
DEWLWLHY DQG VWLPXODWH DXWRQRP\ :KHQ FDUHIXOO\ SODQ
UHVSRQVHY WKHVH JDPHV EHFRPH SRZHUIXO DOOLHY LQ PDNL

$V ODQWRDOQ S VWDWHYV

* QFOXVLRQ GRHV QRW PHUHO\ PHDQ EHLQJ SK\VLFDOO\ SU}
PHDQLQJIXOO\ SDUWLFLSDWLQJ LQ WKH HGXFDWLRQDO H[SF
UHVRXUFHV VXFK DV JDPHV PXVW R\H DEINXWLHE WR HDEK V

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
$66,67,9( 7(&+12/2*,(6 $1' $'$37,9( ',*, 7%/ *$0(6 ,1 7($&+,1* &+,/'5(1 :,7+ !



7KXV WKH WHDFKHUfV UROH LV WR SODQ WKH DSSOLFDWL
DORQJVLGH WUDGLWLRQDO WHDFKLQJ PDWHULDOV IRU VWXGH
LQVWUXPHQWY LQ EXLOGIDQNLR @ PPHR QO BSEIXWIMW HKHGZLQJ DOO \

2QH RI WKH PRVW HIIHFWLYH VWUDWHJLHV LQ LQFOXVLYH
7KLV LQYROYHV VXSSRUW WHDFKHUV DGMXVWLQJ FRQAMMEW DF
$6' LV HQUROOHG ZKLOH UHVSHFWLQJ WKHLU VSHFLILF QHHGV
ZLWK QHXURW\SLFDO SHHUV ZKLOH HQJDJLQJ LQ SHUVRQDOL]H
SURIHVVLRQDO UHVSR®XVBOKDNH WKKLRQRPISRRVBURSRVH DGD
VWXGHQW WR DFWLYHO\ SDUWLFLSDWH LQ VFKRRO URXWLQHYV
6&+0,'7

7KH HITHFWLYH XVH Rl HGXFDWLRQDO JDZLHWK L\ KLH) IQDMLOY!
SURIHVVLRQDOV TXDOLILHG WR ZRUN LQ WKLV DUHD FRQVWLW
OHDUQLQJ 7HDFKHU PDVWHU\ LQ WKH FODVVURRP LV LQGLVSH
VWXGHQWV JURZMFK BORFMNKRVH ZRUNLQJ LQ HDUO\ FKLOGKRF
XQGHUVFRUHV WKH QHHG IRU WUDQVIRUPDWLRQ ZLWKLQ VFKR
JUDQWLQJ WHDFKHUV WKH IUHHGRP WR PDNH FODVVURRPV PR

$FFRUGLQJ MR N\JRWWXGHQWVYT VRFLDO DQG FRIJQLWLYH G
LQWHUDFWLRQV HVWDEOLVKHG LQ GDLO\ FODVVURRP OLIH ,Q
PHGLDWRU IRVWHULQJ FROOHFWLYH D@ GDFiHDQWQIWXQ IN®RIZOR
H[SHULHQFH VKDULQJ DQG FRRSHUDWLRQ DPRQJ VWXGHQWYV
LOQWHUDFWLRQV WKH\ JXLGH DQG HQFRXUDDE G KD® &Y H® MR W)
SURFHVV PRUH HQMR\DEOH DQG DFFHVVLEOH

JRU VWXGHQWYV Z MWKX &6 Q W HIAKHWD FWLRQ UHTXLUHV JUHI
QHHGY FUHDWLQJ DQ LQWHUDFWLYH HQYLURQPHQW ZLWK FRP
WHDFKHUV DUH WUDLQHG IRU WKLV GRDGD SM(BIWERQ LZTK-HHDWILLQW
QHFHVVDU\ DQG HYHQ ZKHQ VLOHQFH LV LPSRUWDQW GXULQJ
SURGXFWLYH HQYLURQPHQW 7KHVH QDUUDWLYHV DOLJQ ZLWK
LQFOXVLYH FPRRIDWHHFWLEH WKURXJK DWWHQWLYH FDUH DQG

37KH SOD\IXO HQYLURQPHQW HQFRXUDJHV FKLOGUHQ ZLWK
IRVWHULQJ WKH GHYHORSPHQW RI VRFLDO DQG FRPPXQLFD\
RSSRQQMWLHY IRU FRQWH[WXDOL]J]HG OHDUQLQJ ZKHUH WKH
FRQWULEXWLQJ ZLWK WKHLU RZQ SRWHQWLDO ~

*20(6 /,08 3(5(,5% S

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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JRU WKLV UHDVRQ DGHTXDWH WHDFKHU WUDVLIQOD@J,WEXVH
QHFHVVDU\ IRU WKH IHGHUDO JRYHUQPHQW LQ SDUWQHUVKLS
LPSOHPHQW VWUDWHILHVY WKDW SURPRWH FRQWLQXRXV SURIH
WKDW ZKHQ WHD/RKHQYPWH GRDHY AHRVCAKRURSHUO\ HTXLSSHG IRU LQF
UHVSRQG SRVLWLYHO\ VWUHQJIJWKHQLQJ HGXFDWLRQ LQ WKLYV

FINAL CONSIDERATIONS

7KLV DUWLFOH LV GLYLGHG LQWR WKUHH VXEVHFWLRQV H
FULWLFDO XQGHUVWDQGLQJ Rl SHGDJRJLFDO SUDFWLFHV IRFX
WHDFKLQJ PDWHULDOV VXS SFSHFEWQUIXPKLUBUED W LMK $SXOM KR
UHFRJQL]HG IRU PDQ\ \HDUV LW UHPDLQV ZLGHO\ GLVFXVVHG
LQFUHDVHG RYHU WLPH

'HVSLWH DOO WKH FKDOOHQJHV HQFRXQWHD @ GNVKQ B GIGXHF
KHDOWK SURIHVVLRQDOV DQG IDPLOLHV ZRUN WRJHWKHU WR
WR PHHW FRJQLWLYH DQG LQWHOOHFWXDO QHHGV $SSURSULD
VRFLDO DQG SHHOQRQMIW HIRRHE HMH A WY HQDEOLQJ FKLOGUHQ Z
FDSDEOH RI FRSLQJ ZLWK HYHU\GD\ GLIILFXOWLHV LQ SURIHVV

$XWLVP 6SHFWUXP 'LVRUGHU $6' SUHVHQWY GLIIHURIQW I
LPSDLUPHQW UHTXLULQJ WHDFKHUV WR H[HUFLVH VHQVLWLYL
8QGHUVWDQGLQJ WKH VSHFLILF QHHGV RI HDFK FKLOG LV FUXF
DGDSWLYH JDPHV DUH LQW®DQRWHEHIEFQ IVE O3S HZAKDBIR FIRFLEQ. GH G Z
WHDFKLQJ2 RADKWHN FIDDQOVLJQLILFDQWO\ FRQWULEXWH WR OHDUQL
LQWHUDFWLRQ DPRQJ VWXGHQWY VWUHQJWKHQLQJ VRFLDO EJ
GLYHUVLW\

BFKRRO LQFOXVLRQ RIIHUV QXPHURXV EHQHILWV IRU DXWL
SDUHQWY DQG WHDFKHUV WR VXSSRUW WKLV GHYHORSPHQW E
IURP HDUO\ GLDJQRVLV WR RQQRLRYHDFWKMLWDMHV DIHGE B RROILLFE
IXQGDPHQWDO WKURXJKRXW WKLV SURFHVV SDUWLFXODUO\ Z|

'HVSLWH SURJUHVV PDQ\ FKDOOHQJHV UHPDLQ 7KH ODFN
SXEOLF VWKRIROWADUFLW\ Rl VSHFLILF WHDFKHU WUDLQLQJ DQG
VXSSRUW WKH LPSOHPHQWDWLRQ RI LQFOXVLYH WHFKQRORJLF
)XUWKHUPRUH LW LV QHFHVVDU\KWRDIDGBRIGYNFWKR Q) ZV W IR NMH-
UHFRJQL]LQJ WKDW GLJLWDO UHVRXYUBRG \QIHRXHIG VWKHEW YWH. \I X VIDF
OLVWHQLQJ HPSDWK\ DQG SUHVHQFH

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
$66,67,9( 7(&+12/2*,(6 $1' $'$37,9( ',*, 7%/ *$0(6 ,1 7($&+,1* &+,/'5(1 :,7+ !



W LV FRQFOXGHG WKHUHIRUH WKDW DGDSWR.ULLYHVGDIUHVBIC
YDOXDEOH SHGDJRJLFDO UHVRXUFHV IRU WHDFKLQJ FKLOGUHC
PHGLDWHG DQG FRQWH[WXDOL]JHG PDQQHU 7KH\ UHSUHVHQW
EHWZHHQ WHFKQRORJ\ DQGV\S HDGGE) EHW DIOHOHW K HWUL JKW WR HG
LQFOXVLRQ

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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5()(5(1&(6

$PHULFDQ 3V\FKLDWULF $VVRFLDWLRQ ODQXDO 'LDJQyYyVW
'60 >'LDJQRVWLF DQG 6WDWLVWLFREG®OD® XBG R3IROUHQRVHOHILWI

%ULQFDGLOKDU YLYrQFLDV >%ULKQF®IGD O KDWY H P/H. G IDHEQH
S8EHUOKQGLD

%UDVLO OLQLVWPULR GD (GXFDomR 3ROtWLFD 1DFLRQDO (
,QFOXVLYD >1DWLRQDO 3ROLF\ RQ 6SHFLDO (GXFDWLRQ IURP
0(& §(63

&DVWUR / 6 0XQL] 0 3 -RJRV GLIJLWDLV DGDSWDWLYRYV

'LIJLWDO *DPHV ,QFOXVLYH ,QWHUIDFHV IRU $XWLVP@ 5HYLVW
-+

&DUYDOKR 5 0 HI @FDWHRMHWWR®HU GHVHQYROYLPHQW
FRP 7($ >30D\ DQG /HDUQ 3URMHFW 'HYHORSPHQW RI 'LIJLWEL
%UDVLOHLUD GH (GXFDomR &VSHFLDO Y Q S

'XDUWH 0 ) $ $GUFXWDUMKRDEOUHVWXGDQWHY FRP DXWLVI
GRFHQWH >&XUULFXODU $GDSWDWLRQ IRU BWXGHQWY ZLWK $X
(GXFDomR ,QFOXVLYD Y Q S

JHUUHLUD )LOKR $ VUDEMOBDURRERPEH HUUDPHQWD WHUDS
>%RDUG *DPH DV D 7TKHUDSHXWLF 7RRO IRU &KLOGUHQ ZLWK $
Q 1S

JLJIXHLUHGR ' B6RX]D 7 -RJRV GLJLWIH HGWIUYR GHOE UDGF
>3HUVRQDOL]HG 'LJLWDO *DPHV LQ WKH 7HDFKLQJ 3URFHVV F
7HFQRORJLD Y+ Q S

JLOLSHN 3 $$SFRPWDHKHQVLYH UHYLHZ RI WKH GLDSHRW UX|
GLVRUGHU -RXUQDO RI $XWLVP DQG '"H¥HORSPHQWDO 'LVRUGH

JUHLWDV 0 / OHGHLURV / 0 7HFQRORJLDV GLJLWDLV C
FRQWULEXLO}HV >'LJLWDO 7HFKQRORJLHV QBQIMINFBRQBEI SRQME
5HYLVWD (GXFDomR H 6RFLHGDGH &R QWHPSRUKQHD Y Q

*RPHV / 5 /LPD 3 + 3HUHLUD $ 0 2 DPELHQWH O~GLFF
>7KH 30D\IXO (QYLURQPHQW LQ /H DIHYLQYIWIR % & BV DG KIHOD Z& M K
Y S+

.LVKLPRWR 7 0 2 EULQFDU H VXDV WHRULDV >30D\ DQG
JHDUQLQJ

JRSHV $ & )HUUHLUD ' 0 )RUPDomR GH 8SRFAMMWROWHM |
>7HDFKHU 7UDLQLQJ DQG 'LJLWDO ,QFOXVLRQ 3HUVSHFWLYHV
Y Q =S

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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ODFKDGR 0 / (GXFDomR LQFOXVLYD GHVDILRV H SRVVLEL
SRVVLELOLWLHV@ HG &DPSLQDV $XWRUHV $VVRFLDGRYV

ODQWRDQ 0 7 ( ,QFOXVMR HVFROD U>6F KIRKRIOp " QFFOX T IXR'QF
:K\" +RZ WR '®&RmRV3@XOR ORGHUQD

OLUDQGD [/ 5 -RJRV GLJLWDLYLHRMR LEH/CG\DUIX B HEDNIRPGHUD [
>'LJLWDO *DPHV DV D 3HGDJRJLFDO $VVHVVPHQW 7RRO IRU &K

Q 8

OLWWOHU 3 (GXFDomR LQFOXVLYD FRQWH[WRW @R BLHDYLLW
%UDVLOHLUD GH (GXFDomR Y S

1RIJXHLUD - ) /IRSHV 9 5 3UIWLFDV SHGDJyJLFDV LQI
SHGDJRJLFDO 3UDFWLFHV LQ (DUO\ &KLOGKRRG (GXFDWLRQ@

20LYHLUD 0 & -RJRV O~-GLFRV DGDSWDGRV QR HQVLQR GF
LQ 7THDFKLQJ &KLOGUHQ ZLWK $XWLVP@ 5HYLV¥WD GH (GXFDom

2UJDQL]DomR O0XQGLDO £ONBEDP GGS HEWU X PH QW RL G HH2V
$YDLODEOH DW KWWSV zZzZZ ZKR LQW $FFHVVHG RQ $XJ

6DQWRY - $ )HUUHLUD 5 / -RJRV GLJLWDLV QD HGXFDor
FRP DXWLVPR >'LJLWDO *DPHV LQ 6SHFLQ® §&XBHYMRRQ Z I5WK [ X
3UI[LV (GXFDFLRQDO +Y Q S

6FKPLGW & (GXFDomR LQFOXVLYD H DGDSWDomR FXUUL
$GDSWDWLRQ@ 5HYLVWD )RUPBEOomR 'RFHQWH Y Q S

6LOYD & LLPSRUWKQFLD GDV DWLYLGDGHVY O~GLFDV QD IR
,PSRUWDQFH RI 30D\IXO $FWLYLWLHV LQ WKH 6RFLDO )RUPDW
(GXFDomR Y = Q S

6LOYD 3 5 $OPHIF®Y S~BHOBRMMYWILIRUPDOomMR GRFHQWH SD
SBROLFLHVY DQG 7HDFKHU 7UDLQLQJ IRU ,QFOXVLYH (GXFDWLRQ ¢

6RX]D $ 5 5RFKD ( 0 -RJRV WUDGLFIRQDUINGHRPIRRADO U
,QFOXVLRQ 6WUDWHI\@ 5HYLVWD %UDVLOMHLUD GH (GXFDomR ¢

8)3$+8QLYHUVLGDGH JHGHUDO GR 3DUi 3URMHWR GH MRJI
HVWXGDQWHY FRP DXWLVPRU>THILARKDQ *DPW RHRDWERY WR 6W X
8)3%

9\JRWVN\ / 6 $ IRUPDomR VRFLDO GD PHQWH >7KH 6RFLD
JRQWHYV

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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<DQD]JH 0 S5RHRWDAJLWDLV H LQWHUDOo}HWPWRR HMWN X GRHGHJ
8)51 >'LJLWDO *DPHV DQG 6RFLDO ,OQOWHUDFWLRQV RI &KLOGUH
(GXFDomR 7HFQRORJLEB Y Q S

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
$66,67,9( 7(&+12/2*,(6 $1' $'$37,9( ',*, 7%/ *$0(6 ,1 7($&+,1* &+,/'5(1 :,7+ !



&+$37(5

$))(&7,9,7< $1' (027,21%/ 5(/$7,216+,36 ,1 /($51,1* 3$7+6 72 $1
1&/86,9( $1' +80%1,=(' 6&+22/

@ KWWSV GRL RMUXPSXE

$PDQGD 5RVHQGR GR$EGEB®QILRV5RVGIIE R & RAO 6QE\W RAD 6I0DY BL E
6DQWRNVUFLDQH $UDXMR $]6IYHIGIR GBIQWDLMP D G H° HIEGD D OB R FO\L©O
GR 1DVFEPHQWR

$%675$&7

7KLV DUWLFQOHLPGBROWBWY MKRI DIIHFWLYLW\ DQG HPRWLRQDO L
SURFHVV KLJKOLJKWLQJ WKHLU HVVHQWLDO UROH LQ EXLOGL
ZLWK D TXDOLWDWLYH DQG UHIOHFW LWHYYDE 3 DRDF D WO WHKUQY
GHYHORSHG LQ D SXEOLF UXUDO VFKRRO ZLWK D VWXGHQW ZL
FRQWHPSRUDU\ DXWKRUV VXFK DV 9\JRWVN\ :DOORQ )UHLUH
ERQGIDQIG DFWLYH OLVWHQLQJ FDQ WUDQVIRUP WKH VFKRRO H
IRU GLYHUVLW\ 7KH UHVXOWV VKRZ WKDW DIIHFWLYLW\ LV D I}
GHYHORSPHQW DQG IRU SURP PWILGRD LIQF OX\HL R G XFOW KR O D Q LF |

H\ZRUGNHFW[LFRWURQUQIQFDX¥XRQQL]DWLRQ

LODVWHUTV VW XRQDO 6G KIEXFBW

/$77(6 KWWSV ODWWHV FQST EU

23RVWJUDGXDWH LQ (DUO\ &KLOGKRW®G DQG (OHPHQWDU\ (GXFDWLRQ
(PDLO DQGUHLDURVHQGR #JPDLO FRP

33RVWJIJUDGXDWH LQ &OLQLFDO DQEG6QVWUXFWLRQDO 3V\FKRSHGDJRJ\
(PDLO EOHQGDHBLBERR#J

43RVWJUDGXDWH LQ ,QVWLWXWLRQDO 3V\FKRSHGDJRJ\

(PDLO PDUFLILS#KRWPDLO FRP

50DVWHUTV VWXGHQW LQ:§GXFDWLRQDO 6FLHQFHYV

(PDLO PFDUYDOKRVI#JPDLO FRP

6§ 3RVWJUDGXDWH LQ 6SHFLDO (GXFDWLRQ

(PDLO PDULTXLQKD #JPDLO FRP

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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,Q UHFHQW GHFDGHV WKH HGXFDWLRQDO ILHOG KDV XQGF
WHFKQRORJLFDO DQG HPRWLRQDO FKDQJHV WKDW FKDUDFWH!
VSDFH IRU KXPDQ IRUPDW ML.Q QUWWAVFBIDE®BIR XISARIQO WR NFHW LFHV |
WUDGLWLRQDO SDUDGLJP FHQWHUHG VROHO\ RQ FRQWHQW WU
DIIHFWLYLW\ DQG HPRWLRQV LQ OHDUQLQJ 7KH HGXFDWLRQDC
LQYROYHWERB VRFLDO DQG DIIHFWLYH GLPHQVLRQV WKDW L«
NQRZLQJ IURP IHHOLQJ
$IIHFWLYLW\ RIWHQ UHOHJDWHG WR D VHFRQGDU\ UROH LQ SH
FRPSRQHQW RI KXPDQ GHNGIDRERAYW UIDXF® NRRZOHQUL :DOORQ
DIILUPLQJ WKDW FKLOG GHYHORSPHQW UHVXOWV IURP WKH LQ
DUJXLQJ WKDW DIIHEWLYH H[SHULHQFHV GLUHFWO\ LQLQXWRBE
HPSKDVL]HG WKDW WHDFKLQJ DQG OHDUQLQJ RFEFXU ZLWKLQ V
DQG VWXGHQW DVVXPHV D PHGLDWLQJ UROH )RU KLP HPRWLF
LQGLVSHQVDEOH HOHPHQWYVY IRU FRJQLWLYH DGYDQFHPHQW

L QVKH FRQWH[W RI FRQWHPSRUDU\ HG XF B3\W QR® PH ¥ S WKLD &
GLPHQVLRQ RI OHDUQLQJ KDV JDLQHG HYHQ JUHDWHU UHOHYD
UHPRWH WHDFKLQJ KLJKOLJKW HGKW KH) GP8 IR Q WLDALFYHH RO LAVDAUHHQ L
EHWZHHQ HGXFDWRUV DQGSHUX® QQRDWD VAKHY UHIW XID@ MR D@ X U
UHVWRUH WUXVW DQG VWUHQJWKHQ WKH KXPDQ GLPRQULM®Q F
PHDQV RI LQWHUDFWLRQ EXW DOVR D WRRO IRU UHKXPDQL]LQ
FRH[LVWHQFH VROLGDULW\ DQG EHORQJLQJ

JURP &DUO 5RJHUVT KXPDQLVWLF SHUVSHFWLYH PHDC
IHHOV DBPHSWHBXHG LQ WKHLU HQWLUHW\ 7KH WHDFKHU E\ D
FUHDWHYV FRQGLWLRQV IRU WKH VWXGHQWYTV SRWHQWLDO WR
FHQWHUHG UHVSHFWLQJ HPRWHB @V FD® 6 O/LXIEMWHEMNLK 13\D X 07K L)
ZKLFK DGYRFDWHV *DPRURVLGDGH’ ORYLQJQHVV DV D IXQGDF
HWKLFDO FRPPLWPHQW VHQVLWLYLW\ DQG RSHQQHVV WR GLEL

7KXV DIIHEFWLYLW\ LV QRWRIONPQWE&BVWRRH[BUMH¥WLR® EXW
SHGDJRJLFDO FDWHJRU\ HQGRZHG ZLWK LQWHQWLRQDOLW\ DQ
RUJDQL]DWLRQ Rl SUDFWLFHV DFWLYLW\ SODQQLQJ DQG WKH
VSDFHSUKMHQFH RI DIIHFWLRQ LQ WKH HGXFDWLRQDO SURFHV
KXPDQL]JHG VFKRRO ZKHUH VWXGHQWY DUH UHFRJQL]HG LQ W}
ZD\V Rl OHDUQLQJ

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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%H\RQG LWV SHGDJRJL BOD® \WDD ¥k XB LIHG WIRCLWLQ LQFOXVL
H[SHULHQFH VKRZV WKDW VWXGHQWY ZLWK VSHFLILF HGXFDWL
IHHO ZHOFRPHG DQG XQGHUVWRRG (PSDWK\ DQG DFWWLRH OLV'
ERQGY DQG SURPRWH WKH HIIHFWLYH SDUWLFLSDWLRQ RI WKH
EH\RQG OHJDO DQG VWUXFWXUDO GLPHQVLRQV DQG PDWHULDC
FODVVURRP

7KLV VWXG\ DLPVURRH RDOIJHFMKK LW\ DQG HPRWLRQDO Ut
SURFHVV KLJKOLJKWLQJ WKHLU FRQWULEXWLRQ WR EXLOGLQJ
VWDUWYV IURP WKH XQGHUVWDQGLQJ WKDW DIDHFWURBHMV D VW
GHWHUPLQLQJ DFDGHPLF DQG HPRWLRQDO VXFFHVV )XUWKHUI
GHPRQVWUDWHY KRZ HPRWLRQDO UHODWLRQVKLSY FDQ WUDQ"
GHYHORSPHQW

7KH VFLHQWLI LW KLWOHR'DWN) PHLHRY LQ LWV SURSRVDO WR GLV
KXPDQL]LQJ DSSURDFK DUWLFXODWLQJ WKHRU\ DQG SUDFWLF
LQWHQGY WR FRQWULEXWH WR VWUH QJMAKSHAVY J DQ S H\G-DQY RLIW E
UHDIILUPLQJ WKH SULQFLSOH WKDW HGXFDWLQJ LV DERYH DO

0(7+2'2/2%<

7KLV UHVHDUFK LV TXDOLWDWLYH GHVFULSWLYH DQG UH
LQWHUSUHWDIKLLYFHK NHFREQEKHY WKH VXEMHEW DV WKH FHQWH
DQG YDOXHV FRQFUHWH H[SHULHQFHV OLYHG LQ WKH HGXFEDW|
TXDOLWDWLYH UHVHDUFK DOORZV XQG HU &DQ\8 L BDLISH@X\ADIWS_H
SULYLOHJLQJ PHDQLQJV SHUFHSWLRQV DQG IHHOLQJV

7KH VWXG\ DGRSWV WKH H[SHULHQFH UHSRUW PHWKRG DV
PHWKRGRORJ\ DFFRUGLQJ WR OLQD\R HHOPDAE ® VS W K M LIREKW
SUDFWLFHV DQDO\]LQJ WKHLU SHGDJRJLFDO HPRWLRQDO DQ
WKH H[SHULHQFH UHSRUW JRHV EH\RQG QDUUDWLYH DQG DVVX
VIVWHPDWL]KWQR G WRDPAWLFH DOORZLQJ GLDORJXH EHWZHHQ W

352)(66,21%/ (;3(5,(1&( &217(;7

7KH H[SHULHQFHV UHSRUWHG LQ WKLV ZRUN ZHUH OLYHG \
LQ WKH HDUO\ \HDUV RI HOHPHQR®LA WEKEROM P® FDW R & QLG IUS
5LR *UDQGH GR 1RUWH ZKHUH SHGDJRJIBDGHRO®VUWHNKDQ G F&
FRH[LVWHQFH DPRQJ PHPEHUV Rl WKH VFKRRO FRPPXQLW\

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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,Q WKLV VFHQDULR WHDFKLQJ SDIMAW RFHH GV P DIGHG VE D W I
FUHDWLYLW\ (DFK VWXGHQW EULQJV ZLWK WKHP XQLTXH VWRI
QRW RQO\ WR PDVWHU FRQWHQW EXW DOVR WR SRVVHVV HPRW
UHODWLRPQWBKEBRPRWH PHDQLQJIXO OHDUQLQJ

$PRQJ WKH H[SHULHQFHV DQDO\]HG DUH DFWLRQV GHYHOR
ZLWK HPSKDVLV RQ DFWLYLWLHV DLHFPWHEHMF DY G HOKMKHPHQY N
WKH VFKRRO FRPPXQLW)\ ,Q D OHP WKHVG P\R RKGIWRH QWIBIEF @/ IDY L V
SURFHVV ERWK LQ PHGLDWLQJ OHDUQLQJ DQG LQ EXLOGLQJ E

2%6(59$7,21 $1' 5()/(&7,21 352&('85(6

2EVHUYDWLRQV ZHUH FDUULHG RXW GO WLUDIFWK AH&HW K D R/ S
FRIJQLWLYH DQG HPRWLRQDO DVSHFWV 3DUWLFXODUO\ QRWH?Z
DFWLYLWLHVY FROOHFWLYH WH[W SURGXFWLRQ FRQYHUVDWLR
ZHUH HQFRXUDHW\G IWROH[@JV SHUVRQDO H[SHULHQFHV DQG RS

3DUWLFLSDQW REVHUYDWLRQ FRPELQHG ZLWK UHIOHFWLY
LGHQWLI\ VLWXDWLRQV LQ ZKLFK DIIHFWLYLW\ DEWHG DW®B PH
OLVWHQLQJ DOORZHG XV WR XQGHUVWDQG WKDW WKH VWXGHQC
LQIOXHQFHV WKHLU PRWLYDWLRQ DQG SHUIRUPDQFH

,Q RQH Rl WKH H[SHULHQFHV IRU H[DPSOH LW ZDV REVHU
GLIILEXOMWRZHG JUHDWHU FRPPLWPHQW ZKHQ DFWLYLWLHV ZH|
WKHLU UHDOLW\ DQG FRQGXFWHG LQ DQ DIIHFWLRQDWH PDQQ}t
UHFRJQLWLRQ RI LQGLYLGXDO HIIRU VS ISRIRRW GQW S ERIJHH W ¥ W Q
VWUHQJWKHQLQJ VWXGHQWVYT FRQILGHQFH

7+( (;3(5,(1&( 5(3257 $6 $ 3$7+ )25 7($&+(5 '(9(/230(17

%\ DGRSWLQJ WKH H[SHULHQFH UHSRUW DV D PHWKRG WK
SUDFWLFH (DFHUHISREM HG IPGHUVWRRG DV DQ RSSRUWXQLW
SHGDJRJLFDO SUDFWLFH $IIHFWLYLW\ LQ WKLV SURFHVV LV I
HSLVWHPRORJLFDO DQG IRUPDWLYH GLPHQVLRQWILYYHHOFKV QB |
DQG FRPPLWPHQW WR WKH KXPDQL]DWLRQ RI HGXFDWLRQ

7KH VIVWHPDWL]DWLRQ RI WKHVH H[SHULHQFHV FRQWULEX
LQ ZKLFK WKH WHDFKHU UHFRJQL]JHV WKHPVHO YRYFB'S B LRIQVBIC
ZLWK 6FK|Q ZKR DGYRFDWHY WKH ILIXUH RI WKH *UHIOHF
WKHLU DFWLRQV LQWHUSUHWLQJ FRQWH[W DQG UHLQYHQWLQ

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
$))(&7,9,7< $1' (027,21$/ 5(/$7,216+,36 ,1 /($51,1* 3$7+6 72 $1 ,1&/86,9( $1' +8



7KXV WKH PHWKRGRORJ\ DGRSWHG LQ GVKHVOWHFEWGER QU W IKF
SUDFWLFH LQ D FRQWLQXRXV PRYHPHQW RI FRQVWUXFWLQJ S
PDNHV LW SRVVLEOH WR XQGHUVWDQG WKDW DIIHFWLRQ ZKHC
WUDQVIRUPW@XKHIRODRRHRW LQWR D VSDFH RI WUXVW GLDORJX
DQG WUXO\ KXPDQL]JHG OHDUQLQJ

5(68/76 $1' ',6&866,21
7KH UHVXOWYV SUHVHQWHG LQ WKLV VWXG\ HPHUJH IURP U
WKH FODVVURRP FRQWH[W LQ ZKLFK DIIHFWLYLW\ SURYHG WR
HGXFDWLRQDO SUDFWLFHV DQG HRFYXWU HD@QGVKWEGCHDWRJE&M B
H[SHULHQFHV UHYHDOV WKDW WKH HPRWLRQDO GLPHQVLRQ RI
DOVR FRQWULEXWHY WR WKH HWKLFDO VRFLDO DQG KXPDQ IFf
,QHIQHUDO LW ZDV REVHUYHG WKDW VFKRRO HQYLURQPHQ
UHODWLRQVKLSY WHQG WR VKRZ JUHDWHU VWXGHQW HQJDJHP
SDUWLFLSDWLRQ DQG FRRSHUDWLRQHRBSBWBER DLF® @ BSW D¥M O
VWXGHQWVY VHQVH FIRBHIORIED J IHMGH VBWLQJ GLUHFW LPSDF
'XULQJ REVHUYDWLRQ DQG UHIOHFWLYH DQDO\VLV RI WHDI
JHVWXWXHK DV GLDOWRHKRIGWUDLRG RI HIIRUW GHPRQVWUDWLRC
HQFRXUDJREGRYRWGYHO\ LQIOXHQFH VWXGHQWVY EHKDYLRU DQ
EHFRPH PHGLDWRUV Rl WKH WHDFKLQJ SURFHVV S QRZFOMIGIH |
7HDFKLQJ SUDFWLFH DOVR UHYHDOHG WKDW LQ VLWXDWL!
DIIHFWLYH SRVWXUH LV HVVHQWLDO WR UHVWRUH HPRWLRQDO
7KH HGXFDWRU ZKR ©LDWB QWH \XSHFMUW WRBB G/ WXGHQW YV OLPLW
ZKHUH PLVWDNHV DUH SHUFHLYHG DV D QDWXUDO SDUW RI OH!
GHILQHV DV WKH JRQH Rl SUR[LPDO GHYH®RS®H RN VIDW D | |
FRQGLWLRQV IRU WKH VWXGHQW WR SURJUHVV ZLWK WKH VXS
$QRWKHU LPSRUWDQW DVSHFW KLJKOLJKWHG LQ WKH DQD(
LQWHJUDWLQJ HOHPHQW RI GLIIHUHQFHV DHLQRXQ QT XHIYAKV V W >
KHWHURJHQHRKW K GCRDMWHWQW UK\WKPV E D FNWKRXQRRMW DRXED O
HVWDEOLVKHG EHWZHHQ WHDFKHU DQG VWXGHQW EHFRPHV D |
LQFOXVLRQ :KHQ VWHKGHQMAWS HHVHBH DRRPYDOXHG WKH\ HQJL
HGXFDWLRQDO SURFHVV
7KLV ILQGLQJ DOLJQV ZLWK &DUO 5RJHUVY UHIOHFWLF
ZKHQ WKH HQYLURQPHQW LV SHUPHDWHG E\NPZADMW K \3 DDXFFR $ W

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
$))(&7,9,7< $1' (027,21$/ 5(/$7,216+,36 ,1 /($51,1* 3$7+6 72 $1 ,1&/86,9( $1' +8



HPSKDVL]HV WKDW WHDFKLQJ UHTXLUHV ORYLQJQHVV ZK|
EHLQJ ZLWK HPRWLRQV GUHDPV DQG SRWHQWLDOLWLHYV

'XULQJ WKH UHSRUWHG SUDFWLFHV VLWXDW LRWN QLHUHWRERE
VWXGHQW XQGHUVWDQGLQJ WKHLU GLIILFXOWLHV DQG HQFER)
VLIQLILFDQW LPSURYHPHQWY LQ VFKRRO SHUIRUPDQFH ,Q WK
IRU UDSSURFKHFH@WLER® DHSMR XUFH IRU WUDQVIRUPDWLRQ F
SURWDJRQLVP DQG DXWRQRP\

)XUWKHUPRUH WKH SUHVHQFH RI DIIHFWLRQ FRQWULEXWH
VFKRRO DQG FRPPXQLW\ %\ LQYRO ¥L@KRMIKLSWU R M HEWWF KRRV |
FROOHFWEHHP PWWRER® ERQGYV H[WHQGHG EH\RQG WKH FODVVU
HQKDQFHV VWXGHQWVY GHYHORSPHQW DQG UHLQIRUFHV WKHL

7KHVH REVHUYDW IDRIHFWR QLMAPSWRBDWD VWUXFWXULQJ URC
VFKRRO WKDW YDOXHV GLDORJXH UHVSHFW DQG KXPDQ FDUH
FRRSHUDWLYH SUHSDUHG WR OLYH ZLWK GLIIHUHZRAHO/GDQG ID
$FFRUGLQJ WR *ROHPDQ WKH GHYHORSPHQW RI HPRWLRQ
UHDVRQ DV LW HQDEOHV LQGLYLGXDOV WR GHDO ZLWK WKHLU
FRH[LVWHQFH PRUH HWKLFDO DQG EDODQFHG

7KHRHH WKH UHVXOWY REWDLQHG WKURXJK WKH DQDO\]H
VXFFHVV Rl OHDUQLQJ GHSHQGY ODUJHO\ RQ WKH TXDOLW\ RI
7KH WHDFKHU DV D PHGLDWRU RI NQRZDMEQ W DA G RIPH W Q REX\L
DQG LQFOXVLYH HGXFDWLRQ WKDW LQWHJUDWHY UHDVRQ DIIt

7KXV LW FDQ EH DIILUPHG WKDW DIIHFWLRQ ZKHQ LQWHQ
SHGDJRJLFDO SUDFWLFHV WIW®RD) WISRIFPH RV KH. ¥ @ BI'QV. QR R P/ W RV W
RQO\ VWXGHQWVY LQWHOOHFWXDO GHYHORSPHQW EXW DOVR V

&21&/86,21

7KH DQDO\VLY GHYHORSHG LQ WKLV VWXG\ UHDIILWRHG WK
WHDFKLQJ DQG OHDUQLQJ SURFHVV EHLQJ DQ HVVHQWLDO HO
WUDQVIRUPDWLYH SHGDJRJLFDO SUDFWLFH 7KH WHDEKLQJ H[!
GHPRQVWUDWH WKDW WKH DKW PRIIUHGW EDW ¥ © 1 \O\RIHRWQ ERYI\ R R Q W\
UHODWLRQVKLSV RI WUXVW HPSDWK\ DQG VHQVLWLYH OLVWH
NQRZOHGJH DQG D VHQVH RI EHORQJLQJ WR WKH VFKRRO

7KH UHVXOWV VKRZHG WKDW RWHQD Q HIKWLE H DERIIL® Y ©\DW& DV
GHYHORSPHQW RI WKH VWXGHQW 7KH SUHVHQFH RI DIIHFWLRGC

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
$))(&7,9,7< $1' (027,21$/ 5(/$7,216+,36 ,1 /($51,1* 3$7+6 72 $1 ,1&/86,9( $1' +8



LQWHUDFWLRQV IDFLOLWDWHY RYHUFRPLQJ HPRWLRQDO DQG
FRQGXFLYH W\RDFXGJ ERMDWLYLW\ ,Q FRQWH[WV PDUNHG E\ GLY
DIIHFWLYLW\ DVVXPHV WKH UROH RI DQ HPDQFLSDWRU\ SHGDJI
D VSDFH Rl FDUH UHVSHFW DQG HTXLW\

JURP D WKHRURKNMIYFD ®SWKREBMFA/XFK DV 9\JRWVN\ :DOORQ
VXSSRUW WKH XQGHUVWDQGLQJ WKDW KXPDQ GHYHORSPHQW 1
FRQWLQXRXVO\ LQWHUUHODWH /HDUQLQJ |URPRWEKRWY I¥OHZBS\R L
WHDFKLQJ UHTXLUHV QRW RQO\ SODQQLQJ DQG WHFKQLRDO NC
LQGLVSHQVDEOH FKDUDFWHULVWLFV IRU FRQWHPSRUDU\ WHDF

,Q SURIHVVLRQDO SUDFWLFH DIIHFWLY®JDGISRRMOFKW VFSOR
HQYLURQPHQWY ZKHUH DOO VWXGHQWY UHJDUGOHVV RI WKHL
WKHPVHOYHV OHDUQ DQG FRH[LVW 7KH WHDFKHU ZKR DGRSW
HPRWLRQV DQG KMRFRWYROXHWORJIXH DQG HPSDWK\ DV IRUPDYV

7KHUHIRUH WKLV VWXG\ UHLQIRUFHV WKH QHHG WR UHWK
GHYHORSPHOWRRN LWVRRFL® FRPSHWHQFLHY W LV HVVHQWWIDKL W I
RZQ HPRWLRQV DQG WKRVH RI WKHLU VWXGHQWY XQGHUVWDC
OHDUQLQJ HQYLURQPHQW DQG DFW ZLWK EDODQFH DQG HPSD
FODVVURRP

$ITHFWLYLW\ WKHUHIRUIRI ISHGRYR DLF RO GMHFW LFH EXW D
HWKLFDO GLPHQVLRQ RI HGXFDWLRQ DV LW HQDEOHV WKH HQ
NQRZOHGJH DQG KXPDQLW\ ,W LV LQ WKLV HQFRXQWHU WKDW
SRGXFHG

ORUHRYHU D VFKRRO WKDW FXOWLYDWHV DIIHFWLYLW\ LQ
EHORQJLQJ $V 3DXOR )UHLUH VWDWHV HGXFDWLQJ LV DC
FRQWH[W PHDQV FRPPLWW LLQJWKRI MK B ER\® K WUV WERH O HHDYILQD JD Q G
WKHP WR IORXULVK IXO0O\ 7KLV SHUVSHFWLYH UHDIILUPV WKH
GLJQLW\ DQG WR EXLOGLQJ D PRUH MXVW DQG VXSSRUWLYH VF

J)LQDOO\ WKLV VWXGLFWHLRQRMKEBW WKH SR WR D WUXO\
HPRWLRQV EXLOGLQJ ERQGYV DQG UHFRJQL]JLQJ WKDW DIIHFW
(GXFDWLQJ ZLWK DIIHFWER®QY LV HREXEDWLROXPIRQ DHOLI JW HFOISQE
DFWLQJ DQG FRH[LVWLQJ LQ D ZRUOG WKDW XUJHQWO\ QHHGV

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
$))(&7,9,7< $1' (027,21$/ 5(/$7,216+,36 ,1 /($51,1* 3$7+6 72 $1 ,1&/86,9( $1' +8
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%RJGDQ 5 %LNOHQ 6 ,QYHVWLJDomR TXDOLWDWLYD HP |
>4XDOLWDWLYH 5HVHDUFK LQ (GXFDWLRQ $RUWR URGCHXNER/ (B QW

JUHLUH 3 3HGDJRJLD GD DXWRjQ®RWPIMDL F\DDE G X HNWQLHDH Y YH G
.QRZOHGJH 1HFHVVDU\ IRU @& R FIDXIORQ BBOD |3d YHW UPH @

*ROHPDQ ' (PRWLRQDO LQWHOOLJHQFH ZK\ LW FDQ PDW\

OLQD\R 0 & 6 2 GHVIDAHRVGR PRIYRXEVD TXDOLWDWLYD H
.QRZOHGJH 4XDOLWDW L YHn B HA/DHOORE K+ X® LAMHDRO W K @

5RJHUV & /LEHUGDGH SDUD DSUHQGHU >)UHHGRP WR /HD!

BFK|Q ' $ (GXFDQGR R SRRNXP/ DIRRQRD G HWH UMHEIDWUD R HQVI
>(GXFDWLQJ WKH 5HIOHFWLYH 3UDFWLWLRQHU $ 1HZ 'HVLJQ
OpGLFDV

9\JRWVN\ / 6 $ IRUPDomR VRFLDO GD PHQWH >7KH GRFLD
JRQWHV

:DOORQ + /HV RULJLQHV GX FDUDFWqgUH FKH] OTHQIDQW

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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E]IONWSV GRL RMUXPSXE

OiUFIGRROLYHLUD $OBHYRRQ +HQULTXH 2* X HI@HW RID SR OFGBLUR

'DQLHOD % LW H QF RIXQG\D 0DOUXDLDQ YX PHELLID M ,6LDOR )HUQDQGHYV

,JRU GD 6LOYD ORORVHIYDR GIRP BRPS B R LOHLQRGEY 6 LOD/QTED © GWHD\G F
&RQFHLomR GD 6UODYD GRV 6DQWRYV

$%675$8&7

7KLV DUWLFOH DQDO\]HV WKH XVH Rl SHUVRQDOL]HG WHDFKLQ
OHDUQLQJ LQ FRQWH[WV RI FXOW XU D J S0R BV KR WKIHF 1§ LPYDHY
WKH QHHGV RI VWXGHQWYV IURP GLIIHUHQW EDFNJURXQGV IRV
OLWHUDWXUH UHYLHZ DQG DQDO\VLV RI FDVH VWXGLHV HIIHF\
$ FRQFUHWH HWDPSYWXG\ FRQGXFWHG LQ D SXEOLF VFKRRO LQ
ELOLQJXDO ERRNOHWY IHDWXULQJ VWRULHVY DQG HYHU\GD\ VL
FRPSUHKHQVLRQ DQG SURPRWLQJ D VHQVHURIQEH QR QY LRMDDP R/
LQGLFDWH WKDW FXOWXUDOO\ FRQWH[WXDOL]HG PDWHULDOV
SURYLGLQJ JUHDWHU SDUWLFLSDWLRQ DQG YDOXLQJ VWXGHQV
PDWHUHWOEDIDFLHUV VXFK DV OLPLWHG ILQDQFLDO UHVRXUFH\
DGHTXDWH WHDFKHU WUDLQLQJ )RU LQVWDQFH PDQ\ WHDFKH
LQVXIILFLHQW WUDLQLQJ LQ VQF@X \UHHWSIH G B/ HRG) IDFFTFG! \B\U BVFRN/ €
PDWHULDOV 7KH ODFN RI WHDFKHU WUDLQLQJ QRW RQO\ KLQG
WKHLU HITHFWLYH XVH LQ WKH FODVVURRP GLUHFWOVUHPBRRW

.H\ZRUGNDFKLQJ PDWHULDOV &XOWXUDO GL¥YHHUINWLQUIL QDXIOUX

13URI 'U

/$77(6KWWS ODWWHY FQST EU

20DVWHUTV VWXGHQW LQ (GXFDWLRQDO 6FLH®FHY DW 8QLYHUVLGDG /HRQD
(PDLO DKJGDVLOYD#JPDLO FRP

SODVWHUTV VWXGHQW LQ (GXFDWLRQDO 6FLH®FHY DW 8QLYHUVLGDG /HRQD
(PDLO GLHP FRIJIGHERR#

/$77(6 KWWSV ODWWHV FQST EU

40DVWHUTV VWXGHQW LQ (GXFDWLRQDO 6FLH®@FHYV DW 8QLYHUVLGDG /HRQD
(PDLO GDGDELWHQFRXUW#JPDLO FRP

SODVWHUTV VWKBWORQDQ 6FLHQFHY DW 8QLY/MIUVLGDG /HRQDUGR GD 9LQFL
(PDLKOLOGDSDXODVLOYD#KRWPDLO FRP

SODVWHUTV VWXGHQW LQ (GXFDWLRQDO 6FLH®FHY DW 8QLYHUVLGDG /HRQD
(PDLO UDIDHO LII#LFORXG FRP

7O0DVWHUTV VWXGHQW LQ (GLXYFHDWWLLRGDOEO/ B RIGDIEFRIR/ ®IV IR Q F L

(PDLO LJRUPRQWHLUR #KRWPDLO FRP

8O0DVWHUTV VWXGHQW LQ (GXFDWLRQDO 6FLH®FHY DW 8QLYHUVLGDG /HRQD
(PDLO ORU\SRPSHX#JPDLO FRP

SODVWHUTV VWXGHQW LQ (GXFDWLRQDO GFIBHOFHY DW8QLYHUVLGDG /HRQDL
/$77(6 KWWS ODWWHV FQST EU

VW ODVWHUYIY VWXGHQW LQ (GXFDWLRQDO 6FLH®FHV DW 8QLYHUVLGDG /HRQD
(PDLO WDPLUHV VDQWRV SVLFR#JPDLO FRP

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ

3(5621%/,=(" 7($&+,1* 0$7(5,$/6 $6 $+7(BBI+1P*675%$7(*< ,1 &217(;76 2) &8/785%/ $1' /
',9(56,7<


https://doi.org/10.63330/aurumpub.022-008

,1752'887,21

7KH GHPRJUDSKLF DQG VRFLDO FRQILJXUDWLRQ Rl FRQWH]
SURIRXQGO\ WUDRYWUPHGLEDWKRQ RI PLJUDWRU\ IORZV DQG
LOQWHUFRQQHFWHGQHVV 7KLV SKHQRPHQRQ SRVLWLRQV FXOW
WKH FHQWUDO UHDOLW\ RI FRXQWOHVV FODVVURRE MPZRUINDEAL
ULFKQHVYV DQG FRPSOH[LW\ 81(6&2 7KH SUHVHQFH RI VW
ZRUOGYLHZV DQG PRWKHU WRQJXHV GLUHFWO\ LPSDFWV SHGLE
KRPRJHQHRXVY DQG VWDQGDGREMMGCRWWDBRHQYV KR GBOD®\ WDVN |
EXLOGLQJ FRPPXQLFDWLRQ EULGJH®HDQ G LM VXWR BH VW KIDMWUW &
DFFHVVLEOH WR DOO UHJDUGOHVV RI WKHLU RULJLQV

,Q WKLV VFHQDULR VLJQLILFDQW 7¥XHGDSROLFD® ERKQ RO HDQV
DQG VWDQGDUGL]HG WHDFKLQJ PDWHULDOV RIWHQ UHVXOWV L
H[SHULHQFHG E\ VWXGHQWY 7KLV PRQRFXOWXUDO DSSURDFK
GLVHQJDJHPWHQAW HDRIBQIRQJLQJ XQGHUPLQLQJ OHDUQLQJ SRWHF
VWXGHQWY WR VHH WKHPVHOYHV UHSUHVHQWHG LQ WH[WERR
RI HIFOXVLRQ DQG UHLQIRUFHV VWU X RAWARY DWW KIDWH TXIDA MARL H W F
GLYHUVLW\ ULVN VIVWHPDWLFDOO\ PDUJLQDOL]LQJ VWXGHQWV
%LOOLQJV 7KHUHIRUH WKH VHDUFK IRU QHZ HGXFDWLRQ
VWDQGDUGGE | DWRRRWMH JHQXLQHO\ LQFOXVLYH DQG HTXLWDEOF

7KH UHVSRQVH WR WKHVH FKDOOHQJHV OLHV LQ DGRSWLQ
VHQVLWLYH DQG UHVSRQVLYH )RU HGXFDWLRQWRHHEBRFHXT\W
VFKRRO LW LV HVVHQWLDO WR HQVXUH WKDW DOO VWXGHQWV
DFDGHPLFDOO\ %DQNV $W WKLV SRLQW WKH LQYHVWLJD
IXQGDPHQWDOJIRGXFPBWRRQRO SURFHVVHV LQ PXOWLFXOWXUD
UHVRXUFHV WUDQVFHQGY PHUH WUDQVODWLRQ RI FRQWHQW R
VWUDWHJI\ WR FRQQHFW WKH FXUULFX @R QWRGY W XTOI® WX O WK L
XVLQJ WKHP DV D IRXQGDWLRQ IRU FRQVWUXFWLQJ QHZ NQRZC
FRQWH[WXDOL]HG DQG FRQVHTXHQWO\ PRUH PHDQLQJIXO *D\

7KLV DUWLFOH WKHUHIRUH DLPV WRLLQGE MVAMDLEIOMDH W B W H
VWUDWHJILF WRRO IRU VAUHBQ QW& 8l GIURF MAKH LVQHIDIEKLA\JIG LY H U\
REMHFWLYH LV WR DQDO\]H KRZ WKHVH PDWHULDOV FDQ EH FR
VWXGHQW YV JOPDQUW XW\W DFDVBHFLILFLWLHY IRVWHULQJ QRW RQO
DSSUHFLDWLRQ Rl WKHLU LGHQWLWLHY DQG WKH GHYHORSPHC
PHWKRGRORJ\ WKDW FRPELQHV V\VGHEVDRV E B \OHOWNA WD W B Q4HH H N °

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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LGHQWLI\ HIIHFWLYH SUDFWLFHVY FKDOOHQJHV LQKHUHQW WR
TXHVWLRQ RI WKLV LQYHVWLJDWLRQ LV +RZ GR SHUVRQDOL]H
PHDQLQJIXO DQG HIRLMXIMEDXHUDOBDUQRBIOLQIXLVWLFEFDOO\ GLY

7KH UHOHYDQFH RI WKLV VWXG\ LV MXVWLILHG E\ WKH XUJ
UHVSRQG WR WKH GHPDQGV RI WKH VW FHQWXUY Sd)HS DHULIQY.
WKHRUHWLFDO DQG SUDFWLFDO VXSSRUW WR HGXFDWRUV PD
FRQWULEXWH WR RYHUFRPLQJ EDUULHUV WKDW KDYH KLVWRUL
7R SUHVHQW WKH VHXBRDWAGEBDDOO\ WRIGY ZRUN LV RUJDQL]HG
LQWURGXFWLRQ ZKLFK FRQWH[WXDOL]JHV WKH WKHPH DQG SUT
FRQFHSWV Rl PXOWLFXOWXUDO HGXFDWLRQ DBER® RX\OW&KUDIO G}
WKH UHVHDUFK SURFHGXUHV WKH UHVXOWVY DQG GLVFXVVLRQ
GDWD DQG ILQDOO\ WKH FRQFOXVLRQ ZKLFK VIQWKHVL]HV W
IXWXUH UHVHDUFBOD®GDSMGEB HR/J L

7+(25(7,&%$/ )5%0(:25.

&XOWXUDO GLYHUVLW\ UHIHUV WR WKH FRH[LVWHQFH RI G
ZRUOGYLHZV ZLWKLQ WKH VDPH FRQWH[W UHSUHVHQWLQJ WK]
VRFLHQDGNV JLQIJXLVWLF GLYHUVLW\ LQ WXUQ LQYROYH
GLDOHFWV LQ D VRFLDO RU HGXFDWLRQDO HQYLURQPHQW FR(
LQGLYLGXDOV ,Q WKLV VFHQ®G WLLIRQ JXH FRILFL BLOYHEXQWX UQ OH B
DGGLWLRQDO DVSHFW RI WKH WHDFKLQJ SURFHVV EXW D VWU>
LQFOXVLYH DQG HTXLWDEOH (FKRLQJ WKH ZULWLQJ® RHBINWDD
D VSDFH IRU GLDORJXH DPRQJ GLIIHUHQW FXOWXUHV UDWKHU

$FFRUGLQJ WRODGYRW FXOWXUDOO\ UHOHYDQW HGXF
VWXGHQWVY LGHQWLWLHV W R EHFIRPH WHIHD Q H@I ® OQIQS RR BQV
7KLV LPSOLHV DGRSWLQJ WHDFKLQJ SUDFWLFHV WKDW JR EH\F
WKH LQFRUSRUDWLRQ Rl HOHPHQWY WKDW UHVSHF W KLQ/G VBN
WKH SHUVRQDOL]DWLRQ RI WHDFKLQJ PDWHULDOV VWDQGV RX
IRUP RI ELOLQJXDO WH[WV H[DPSOHV FRQWH[WXDOL]HG LQ OR
FRPPXQLW\ WUDGLWHRBQMYVRQWLOQWUGMWLHHWHULGHQWLWLHYV WK
HVWHHP DQG VHQVH RI EHORQJLQJ *D\

7KLV SHUVSHFWLYH DOLJQV ZLWK $XVXEHOYV WKHRU\ RI P]
OHDUQLQJ LV PRUH HIIHFWLYHZIKWMBGQWR NQRTHOGWHILULRU H
PDWHULDOV LQFRUSRUDWH IDPLOLDU FXOWXUDO DQG OLQJXLYV

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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XQGHUVWDQGLQJ DQG UHWHQWLRQ RI FRQWHQW &R PGIOWMPHH
GHYHORSPHQW LV SURIRXQGO\ LQIOXHQFHG E\ VRFLDO LQWHU!
UHIOHFWLQJ VWXGHQWVY UHDOLWLHYV QRW RQO\ HQKDQFH HQJ
FRQVWUXFWLRQ WUDQVIRUPIHQG\W R ALFODY & ULRFER X QMYRI D/ PRF
3HUVRQDOL]HG PDWHULDOV DOVR FRQQHFW ZLWK WKH FRC
DGGUHVV WKH QHHGV Rl VWXGHQWY LQ KHWHURJHQHRXV FRQW
FXOWXUDO DQX®& DQQWXLEWLFUHRWLDWHG UHVRXUFHVY DOORZ H
HGXFDWLRQDO SURFHVV ([DPSOHV LQFOXGH QDUUDWLYHV IHD
PDWK SUREOHPV VLWXDWHG LQ ORFDO ¥HQD VW XIKE\H QRALV ) FPVR MIYK
ZLWKRXW GLVUHJDUGLQJ WKH RIILFLDO ODQJXDJH RI LQVWUXF
FRQWH[WXDOL]HG WKHVH UHVRXUFHV LQFUHDVH PRWLYDWLRGC
UHWHQWLRQ RSURPHRMQLGUIPXO DQG LQFOXVLYH HGXFDWLRQDO |
)XUWKHUPRUH HGXFDWLRQDO OLWHUDWXUH KLJKOLJKWV )
LQGLYLGXDO OHDUQLQJ EXW DOVR KHOS UHGXFH VWUXFWXUDOGC
XQGHUVFRUHV WKDW FUHDWLQJ SHGDJRJLFDO UHVRXUFHV DGE
D VWUDWHJLF SDWK WRZDUG JUHDWHU HGXFDWLRQDO HTXLW\
RI VRFLDO MXVWLFRRRUDRPKRROWFBMVMWWERINQRZOHGJH UHFR.
VWUHQJWKHQV LQFOXVLRQ ZKHUHDV VWDQGDUGL]HG PDWHULI
6LOYD
7KH )UHLUHDQ IUDPHZRUN DOVR UHODWKN RRQWHSW \R K FHURR
ZRUOG ~ ZKLFK SUHFHGHV 3UHDGLQJ WKH ZRUG ~ LV WKH YHU\
DGYRFDWHV WKDW HGXFDWLRQ VKRXOG EHJLQ ZLWK WKH
PDWHULDOWSSODL FOWHR® RI KLV SHGDJRJ\ ZKLFK YDOXHV OHD
VWDUWLQJ SRLQW IRU PHDQLQJIXO DQG FULWLFDO OHDUQLQJ
7KLV WKHRUHWLFDO IRXQGDWLRQ LV QRW RQO\ DFDGHPLFI
%UD]LOLDQ HIE VRIDMLRRID 07 OHH 1DWLRQDO (GXFDWLRQ *XLGHOLC
1R LQ $EWH¥WBEOLVKHY WKH PDQGODINROLDQ AMOX3/LAGL
KLVWRU\ DQG FXOWXUH LQ EDVLF HGXFDWLW®&LVXGUYRX®DW U HI
VSHFLILFDOO\ WKH /'% JXDUDQWHHV ,QGLJHQRXV FRPPXQLWLF
VFKRROLQJ ZLWK WKHLU RZQ OHDUQLQJ SURFHVVHV $UW
&RPPRQ &XUULFXODU B4ODVH) WY &IH@KUDO FRPSHWHQFLHV DG
UHVSHFW IRU GLYHUVLW\ &RPSHWHQF\ DQG WKH DSSUHFLDW
7KHVH UHJXODWLRQV OHJLWLPL]H DQG SURFRW®JVWHON AUHD!
WUDQVIRUPLQJ FXOWXUDO DGDSWDWLRQ IURP D SHGDJRJLFDO

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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+RZHYHU WKH PHUH H[LVWHQFH RI FXOWXUDOO\ DSSURSU
JXDUDQWHH HIITHFWLYH D@WOWHRWLRIQD SXHGDBBOHRHGLYHUVLW
WKH HGXFDWRUYVY UROH PDNLQJ FRQWLQXRXV SURIHVVLRQDO
VXSSRUW QRW RQO\ WR GHYHORS WHFKQLFDO VNUBIBY EXW \DHXC
FXOWLYDWH DWWLWXGHYV VHQVLWLYH WR GLIITHUHQFHY DQG DV
LOQYROYHV FULWLFDO UHIOHFWLRQ RQ WKHLU RZQ ZRUOGYLHZ)\
FRQIOLFWYV DQGDOQRIKHAXOW WKBIOFGDVVURRP LWKRXW HGXFD
GLGDFWLF PDQDJHPHQW RI WKHVH PDWHULDOV WKHUH LV D U!
DFKLHYH WKH JRDO RI SURPRWLQJ WUXO\ WUDQVIRUPDWLYH O

TKHUHERBFRQVLGHULQJ FXOWXUDO DQG OLQJXLVWLF GLYHL
WKH SHUVRQDOL]DWLRQ RI WHDFKLQJ PDWHULDOV LV QRW PHL
HGXFDWLRQDO LPSHUDWLYH 7KLV DS SIHGHEWMN DQ B Y WLHD\US)XD
FRQWULEXWHV WR EXLOGLQJ D VFKRRO HQYLURQPHQW WKDW 1
VWXGHQWVY UHDOLWLHYV

0(7+2'2/2%<

7KLV VWXG\ DGRSWV D TXDOLWDWLYH DSSURWKIG\ BRTEQ\WVIL
VXJIJHVWHG E\ <LQ IRU HISORUDWRU\ UHVHDUFK 7KH OLW.
EHWZHHQ DQG UHWULHYHG IURP GDWDEDVHV VXFK DV ¢
EDVHG RQ WKUHH FAHWRUXRH WRISHFHYD PHWKRGRORJLFDO UL
UHYLHZHG MRXUQDOV $ WRWDO RI DUWLFOHVY DGGUHVVLQJ )
GLYHUVLW\ ZHUH DQDO\]HG

7KUHH FDVH VWXGLHV ZHUKWNGKRRO G Q % DD]LQGLEBDQRXV

D PXOWLFXOWXUDO VFKRRO LQ WKH 8QLWHG 6WDWHV IRFXV

$XVWUDOLD LQFRUSRUDWLQJ $ERULJLQDO FRQWHQW TWHRH FI
KLJK FXOWXUDO DQG OLQJXLVWLF GLYHUVLW\ 7KH DQDO\VLV 2
RI WKH PDWHULDOV LPSOHPHQWDWLRQ VWUDWHJILHV LP
'DWD WULDQJXODWLEQ&DNVZHPRPPHQGHEBY HPSOR\HG WR HQV)
FRQFOXVLRQV

'DWD ZHUH FROOHFWHG IURP LQVWLWXWLRQDO UHSRUWYV
TXDOLWDWLYH DQDO\VLYVY LQYROYHG WKHPBWIVH FRGLHQUVE R DGl
PDWHULDOV 7KH UHVHDUFK DGKHUHG WR WKH HWKLFDO JXLGF
SUHSDUDWLRQ HQVXULQJ FRQILGHQWLDOLW\ DQG PHWKRGROF

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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5(68/76 $1' ',6&866,21

7KH UHVXOWV RI WKH DQD®@N\]SHEUVREBQOHM GQWH BB WIHQW R D V
FKDUDFWHUL]HG E\ WKUHH GLPHQVLRQV IOH[LELOLW\ FXOWXLU
7KHVH HOHPHQWY HQDEOH FRQWHQW WR HQJDJH ZLWK VWXGH
LQWQXH OHDUQLQJ

1$7,21$/ $1' ,17(51$7,21%/ (;3(5,(1&(6

,Q QDWLRQDO H[SHULHQFHV IRU H[DPSOH DQ ,QGLJHQRXYV
LPSOHPHQWHG ELOLQJXDO PDWHULDOV 3RUWXJXHVH DQG *XD!
VWXSBQWLFLSDWLRQ DQG VWUHQJWKHQHG LQWHUHVW LQ VFLH}
IRVWHUHG FRPPXQLW\ LQWHJUDWLRQ HQKDQFHG WKH DSSUHF
PRUH FRQWH[WXDOL]HG DQG PRBWQLDKLXYOFBMB DIGHRRRBIVW S D W FW
PRWKHU WRQJXH FDQ DIILUP VWXGHQWVY] FXOWXUDO LGHQWLW

6LPLODUO\ VWXGLHV ZLWK WKH :HUHQWH SHRSOH VKRZ W
GHYHORSHW IZMMWEDWWLFLSDWLRQ IURP WKH VFKRRO FRPPXQLW
LQWHJUDWLQJ ,QGLJHQRXV NQRZOHGJH ZLWK FRQWHPSRUDU\ |
H[SHULHQFHV LQ LQWHUFXOWXUDO HG&EDMXMVQ RTK A LW D H Y U
YDOLGDWLRQ VHVVLRQV ZLWK FRQWLQXRXV WUDLQLQJ IDYRUL
EULGJLQJ WHUULWRU\ DQG FXUULFXOXP 7KH DUWLFXODWLRQ
PDWHULDQVF DBHAXIOJ S®IGDIJRILFDO SODQQLQJ 6RX]D $QGUDGH

,Q WKH VDPH GLUHFWLRQ WKH FROOHFWLYH DQG ELOLQJX
HQDEOHG WKH VWUHQJWKHQLQJ RI PRWKHU WRQJXHW FBXX0W XU
SUDFWLFHV ([SHULHQFHV GHYHORSHG E\ WKH *3URMHWR $omR
GRFXPHQWDWLRQ DQG FRPPXQLW\ DXWKRUVKLS DUH DV UHOH
NQRZOHGJH DQG EULQJ LW FDRW HEHW R RWVKWH M FIKIRIRVOL FEOXF 10 GG\
LOQWHUFXOWXUDOLW\ ORUHLUD =RLD

$PRQJ LQWHUQDWLRQDO H[DPSOHV LQ WKH 8QLWHG 6WDW
SRUWUD\LQJ OH[LFDQ LPPLJUDQW FXOWXUH ZKLFK LQFUHDVHG
SRGULJXHV 7KLV FRQW H [ WXDIOH QHHGS TFXSOWRDUFIXOD IOG/HRQWWAL U
HQJDJHPHQW LQ GLVFXVVLRQV DQG FRQWULEXWHG WR D PRUF
5HFRJQL]LQJ WKHLU RZQ FXOWXUH LQ VWXG\ PDWHULDOV UHLC
GLVH®HIYW UDWHY 6LPLODUO\ LQ $XVWUDOLD LQWURGXFLQJ
DVVRFLDWHG ZL WK WPSPRYGG VHODWHU VWXGHQW HQJDJHPHQ!
VWUDWHJ\ DOVR HQFRXUDJHG Y® GOIUQLEREDW LLIRAH Q@ F\© DNV U

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ

3(5621$/,=(" 7($&+,1* 0$7(5,$/6 $6 $+I(BBILI*675$7(*< ,1 &217(;76 2) &8/785%/ $1' |

', 9(56,7<



FRQWULEXWHG WR ULFKHU FXOWXUDOO\ VHQVLWLYH OHDUQLC
FDQ WUDQVFHQG WKH DFDGHPLF GLPHQVLRQ UHDFKLQJ KROL\
GHYHORSPHQW

5HFHQW OLWHUDWXUH KLJKOLJKWYV FRQYHUJHQW FULWHUL
VHFRQG ODQJXDJH LQ ,QGLJHQRXV VEFKRROV ,W LV HVVHQWLD
VRFLRFXOWXUDO FRQWH[WODYWRNVGLQG SH AR BWLH]W XDH ISJUHESF W L
ZKHQ PDWHULDOV RULJLQDWH IURP WKH WHUULWRU\ DV LQ Wk
UHSHWLWLRQ ZLWKRXW UHDO LQWHUDFWLRQ 7REHQNQIXDOHODF
LQWHUFXOWXUDOLW\ ZLWK FRQWLQXRXV WHDFKHU WUDLQLQJ
SURGXFWLRQ DQG UHYLVLRQ RI PRUH HIIHFWLYH ERRNV IRU ,Q
)DUJHWW L

,03/(0(17$7,21 675%7(*,(6

7KH PRVW HIIHFWLYH LPSOHPHQWDWLRQ VWUDWHJILHV LQF
LQ GHYHORSLQJ FXOWXUDOO\ UHOHYDQW FRQWHQW DQG FRQW
HQVXUHV WKDW W HBFW LW POMHVUNLPOMDHIWLHY LQFRUSRUDW
HYHU\GD\ H[SHULHQFHV RIWHQ DEVHQW IURP VWDQGDUGL]HG F
VWUHQJWKHRPPXPKRROWLHY DQG OHJLWLPL]HV ORFDRFD@RRDHD
SURFHVYV

$FFRUGLQJ WR 7TRPOLQVRQ WHDFKHU WUDLQLQJ LV D
HGXFDWRUV ZLWK PHWKRGRORJLFDO DQG FRQFHSWXDO WRRO\
QHHGVSUHB®DUHG WHDPKHWUNORBY QRBURGULDWH FRQWHQW E X\
UHLQWHUSUHW WKH FXUULFXOXP FULWLFDOO\ DQG FRQWH[WXI
FRQWULEXWHY WR FRQVROLGDWLQJ PRUH FUHDWLYH DQG LQF(

+RZHYHUUIWHIFRKDOOHQJHY HPHUJHG DFURVY DOO DQDO\]H
ILQDQFLDO UHVRXUFHV VWDQGV RXW OLPLWLQJ ERWK WKH SU
FRQWLQXRXV WUDLQLQJ $GGHG WRWRRHVHIO/X B Bl WILR\Y DSURH HWR/
DFFXVWRPHG WR WUDGLWLRQDO WHDFKLQJ PHWKRGV DQG VNH
SUDFWLFHV $QRWKHU VLJQLILFDQW REVWDFOH LV WKH WLPH L
EHFRPHV FEDODHQMRH PXOWLSOH GHPDQGY DOUHDG\ SODFHG

7KHVH EDUULHUV UHYHDO WKDW DOWKRXJK SHUVRQDOL]D
HITHFWLYHQHVYV LWV DSSOLFDELOLW\ GHSHQGYV RQKDWUXFI\SRU
,Q RWKHU ZRUGV UHFRJQL]JLQJ WKH LPSRUWDQFH RI SHUVRQD

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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VXSSRUW LQFHQWLYHV DQG DSSUHFLDWLRQ RI WHDFKHUVY ZI
FRQVROLGDWH DV SDOUWLRH HYHU\GD\ VFKRR

3('$*2*,&%/ $1' 36<&+2/2*,&$/ ,03%&7

7KH SRVLWLYH LPSDFWV Rl DGRSWLQJ SHUVRQDOL]JHG WHD
3HGDJRJLFDOO\ WKHUH ZDV DQ LQFUHDVH LQ FRQWHQW UHWH
KLIKIOLIJIKWHG WKDW ,QGLJHQRXV VWXGHQWY VKRZHG VLJQLILFD
LOQWURGXFLQJ PDWHULDOV FRQWH[WXDOL]HG WR WKHLU FXOW:
FRQWHQW DQG SURPRWLQJ GHBPSMQIPRNBUOHQHYDQW DQG PR

%\ LQFRUSRUDWLQJ GLYHUVH QDUUDWLYHV V\PEROV DQG
PHDQLQJIXO DQG FORVHU WR VWXGHQWVY GDLO\ OLYHV 7KLV !
WKDW NQRZOHGJH VKRXERQFWHDWMW UHRP MMAX EBOWIVFJ WKHLU C
VRFLRFXOWXUDO FRQWH[WV )RU )UHLUH HGXFDWLRQ LV QRW
FRQVWUXFWLRQ RI NQRZOHGJH ZKHUH GLDORJXH EHRMIZHHQ HC
OHDUQLQJ FRQQHFWHG WR VWXGHQWVY H[SHULHQFHV $UUR\R
UHFRJQL]LQJ SRSXODU FXOWXUHV LQ VFKRROV VWUHQJWKHQV
DV DQ HPRWLRQDO DQG VYREV D/AVEHRWWKWQ Y @& JI BVFUDRWY ODWHYV L
GHPRFUDWLF HQYLURQPHQW ZKHUH VVWEX®HWQQYY \BXHEMNHEWN &
RI WKHLU RZQ OHDUQLQJ SURFHVYV

3VIFKRORJLFDOO\ VWXGLHV VXFK DDO*BD O LG DWHIRX RSWMRRHY \
PDWHULDOV VWUHQJWKHQV VWXGHQW LGHQWLW\ UHGXFLQJ IH
SDUWLFXODUO\ UHOHYDQW LQ FRQWH[WV RI OLQJXLVWLF GLYH
FRPPXEDWLRQ EDU%LBOVQIVGVRQ $GGLWLRQDOO\ 7RPOLQVRQ
SHUVRQDOL]DWLRQ FDQ FRQWULEXWH WR FUHDWLQJ PRUH LQF
UHSUHVHQWHG UHFRJQL]HG DQG YDOXHG

7KH VWUDWHJ\ Rl KHQVRRID/OH JIL@D W NDXESRUWYV W KHY & HHIRC
DQG WROQFHSW 7KHVH SV\FKRORJLFDO GLPHQVLRQV GLUHFWO\
VWXGHQWVY XQGHUVWDQGLQJ RI WKHPVHOY H VZ DVQKSD W K\HW X COHEQ
KLIKHBWWWBHP WHQG WR SHUIRUP EHWWHU VKRZ JUHDWHU ZL(
WR IHHOLQJV Rl IDLOXUH $FFRUGLQJ WR &RHIDKHRUDJH DVF\WEER
SHUIRUPDQFH WHQG WRIJEWHRIGHNDLR G D PRUH GAR/IFHSIM GSRR E
FRQWULEXWLQJ WR WKHLU SDUWLFLSDWLRQ DQG LQWHUDFWLR
SHGDJRJLFDO SUDFWLFHV YDOLGDWLQJ VW R®HQ WDK BREG W ¥RD
XQGHUVWDQGLQJ EXW DOVR SURYLGH HVVHQWLDO HPRWLRQDC

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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'KHQ VWXGHQWY UHFRJQL]JH WKHPVHOYHV LQ WHDFKLQJ PL
JUHDWHU PHDQLQJ WR OHTRIQLLRQJD @KEFHULHEXFWKDW KLQGHU
DQG 6WULEHO DQDO\]HG *HRJUDSK\ ZRUNERRNV IURP WKH
RU DEVHQFH RI %ODFN SRSXODWLRQ UHSUHVHQWDWLRQFID® PD
UHVRXUFHV ZLWK OLWWOH RU QR UHSUHVHQWDWLYHQHVV UHL
SURJUDP VWXGHQWY PRVW RI ZKRP EHORQJ WR WKH %ODFN SiI
WHDFKLQJ PDWHULDOV DGBBRMBW R JIEHQEBSYHR B QMQIBWUN FIR J G
'KHQ VFKRROV DFNQRZOHGJH DQG YDOXH VWXGHQWVY VRFLRF
EHORQJLQJ SUHYHQWLQJ GLVFRPIRUW DQG VWUHQJIJWKHQLQJ ¢

$SDUDOOHO FDQ EH GUDZQ EHWZHHQ SHUVRQDOL]HG WHDT
PRWLYDWLR@HQPLHODIWLRQ 7KHRU\ 'HFL 5\DQ 7KH DXWK
SHUIRUPLQJ WDVNV IRU SHUVR Q DIOQWHW HWI\N F ®IL\R & R X W VHH[GV R QC
LQFOXGLQJ HOHPHQWY WKDW UHVRQDWH ZLWK VWXGHQWVY UH
SV\FKRORJLFDO QHHGV IRU DXWRQRP\ FRPSHWHQFH DQG EHO
HQJDJHPH@W QW ZWR IHHO UHFRJQL]HG DQG UHVSHFWHG WHQ
JUHDWHU LQYROYHPHQW DQG SHUVLVWHQFH LQ WKH IDFH RI G

7+(52/(2) 7(&+12/2*< $1' 6&$/$%,/,7< &+$//(1*(6

$QRWKHU UHOHYDQW IDFWRU RGHOWILMEBEG 5D DMWKIHR WRWD HHB
VRIWZDUH DQG PXOWLPHGLD WRROV QRW RQO\ HQDEOH JUHDYV
IDFLOLWDWH SHUVRQDOL]HG WHDFKLQJ LQGLYLGXDOL]HG VWX
DFURVVQGL HBXADWLRQDO FRQWH[WV VLJQLILFDQWO\ H[SDQGL
+RZHYHU UHOLDQFH RQ WHFKQRORJLFDO UHVRXUFHV FDQ DOV
LQIUDVWUXFWXUH FRQWH[WV DV HPSKWYRI} & LENK®D DKWY WKH |
SROLFLHV WKDW HQVXUH QRW RQO\ DFFHVV EXW DOVR HTXLW\

,Q DGGLWLRQ ,R7 SODWIRUPV SOD\ D IXQGDPHQWDO UROH
GDWD IURP GLIITHUHRQWQGRY LFGEHBG Y® ®X¥H WR VHOHFWHG LQIR!
SODWIRUPV LQFOXGH ),:$5( .RQNHU DQG 7KLQJV%RDUG ZKLFF
VPDUW FLWLHV KHDOWKFDUH HQYLURQPHQWDO PRBUWRULQJ
HIILFLHQF\ DXWRBWYRQ ®EEL\ALIRGD O HV ILNHZLVH FOR
SURYHQ KLJKO\ XVHIXO LQ HGXFDWLRQ E\ RITHULQJ D ZLGH UD
WHDFKHUV DQG VWXGHQWNVPHHINWIOHM\D @I, QWFHDWILR B QR WQ\
WKLV SURFHVV E\ DQDO\]LQJ XVHU SDWWHUQV WR RSWLPL]JH W

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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,Q WKLV VHQVH WKH XVH RI FORXG FRPSXWLQJ KDV H[SDQ
IOH[LELOMIFWODRGOLW\ LQ VHUYLFH GHOLYHU\ )UDQoD HW DO
WR WKH LQWHUQHW JHQHUDWH YDVW DPRXQWYV RI GDWD GDLO!

'"(9(/230(17 2) 62&,2(027,21%/ &203(7(1&,(6

7KH ORWKUH DOVR LQGLFDWHVY WKDW WKH SHUVRQDOL]DW]|
FRJQLWLYH OHDUQLQJ LQIOXHQFLQJ DVSHFWV UHODWHG WR W
VRFLRHPRWLRQDO FRPSHWHQFLHV DRS$SIDSKIWERRSBDUDW URIQ HY
UHVLOLHQFH DQG UHVSHFW IRU GLYHUVLW\ ZKLFK FRQWULEX
SDUWLFLSDWLYH DQG SUHSDUHG IRU FRPSOH[ VRFLDO LQWHU

7KHVBHWRRQFLHY DUH HVVHQWLDO LQ LQFUHDVLQJO\ SOXL
FRH[LVWHQFH ZLWK GLIIHUHQW FXOWXUHV ODQJXDJHV DQG Z
XQGHUVWDQGLQJ

3HGDJRJLFDO DFWLYLWLHV EDHN[H® RAHF XQRWXRQO\QRVWBW |
GLDORJXH EXW DOVR VWLPXODWH VWXGHQWVY FULWLFDO UHIO
HVWDEOLVK ZLWK RWKHUV 7KLV SURFHVV KHOSV UHGXFH SUHI
HWEKQF/WDQFH WKDW YDOXHV GLYHUVLW\ )XUWKHUPRUH WKH
ZRUN DQG FROODERUDWLYH OHDUQLQJ SURPRWLQJ D PRUH GF
HQYLURQPHQW ZKHUH HYHU\RQHHGIHOV UHSUHVHQWHG DQG UH

('8&$7,21%/ 32/,&,(6 $1' 6867%$,1$%,/,7< 2) 7+( 35%$&7,&(

)LQDOO\ WKH DQDO\VLV RI WKH VWXGLHY GHPRQVWUDWH YV
WHDFKLQJ PDWHULDOV GHSHQGY RQ WKHLU DUWLFXODWLRQ Z|
HPSKDVL]HV WKDW VXFK SROLFLHV PXVW WUHDW GLYHUVLW\ D
LQ VFKRRO LQIUDVWUXFWXUH WHDFKHU WUDLQLQJ DQG WKH
WKHVH H[SHULHQFHYV H\GH DEBVWR WOHDAFINLL@ L \OFDOVDWL. QJ LPSDFW RQ
ZKROH

'"HFUHH 1R GDWHG -XQH XQGHU WKH 1DWLRQDC
/IDZ 1'% 1R KLIJIKOLJKWYV WKDW HQYLURKORIDEWHEO HGRED)
WUDQVIRUP VRFLHW\ WRZDUG D PRUH VXVWDLQDEOH IXWXUH F
IRUP FRQVFLRXV FLWL]HQV ZKR XQGHUVWDQG WKHLU ULJKWYV I
SDUWLFLSDW RIQ H/AWOLQY RHGHIQERL R Q

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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7KH /'% WKURXJK WKH FLWHG GHFUHH HVWDEOLVKHV WKEC
FRQWLQXRXV FRPSRQHQW Rl HGXFDWLRQ LQ %UD]JLO DQG PXV
ERWK IRUPD@ WDRIBY QR FULEHG LQ $UWLFOH RI /DZ 1R

(QYLURQPHQWDO HGXFDWLRQ LV XQGHUVWRRG DV WKH SU
FRPPXQLWLHYV EXLOG VRFLDO YDOXHV NQRZOHGJH VNLOOV D
HQYLURQPHDW FRPRRIMDOHVRXUFHV HVVHQWLDO WR D KHDOWK\
%5%$6,/

7KH FRQFHSW RI VXVWDLQDELOLW\ UHLQIRUFHVY WKH QHHG
EHWZHHQ SHRSOH DQG WKH HQYLURQ FRVQKAH UNVP SKLD M L] QQ\IRAFD b B
,Q WKLY FRQWH[W HQY¥DFRRBBQ@DW RHGHUWDWQRQ RI WKH21DWL
LV XQGHUVWRRG DV DQ LQWHQWLRQDO VRFLDO SUDFWLFH WKE
KDPRQ\ ZLWK QDWXUH DQG ZLWK RWKHU KXPDQ EHLQJV

&218&/86,21

3HUVRQDOL]HG WHDFKLQJ PDWHULDOV UHSUHVHQW D SRZF
PHDQLQJIXO OHDUQLQJ LQ FRQWH[WV PDUNHG E\ ¥WGWMNQ VY D
LGHQWLWLHY DQG DGDSWLQJ FRQWHQW WR WKHLU VRFLRFXOW
NQRZOHGJH FRQVWUXFWLRQ EXW DOVR WR WKH SURPRWLRQ R
H[SHULHQFHV VW UHIQEMWXRIQM @XH §AQNBVRIV FODVVURRP SDUV
VWXGH@EHVWHWPOIDY WKH\ UHFRJQL]H WKHPVHOYHV DV DFWLYH

'"HVSLWH WKHLU WUDQVIRUPDWLYH SRWHQWLDO MDICH/ LUPSE
REVWDFOHV WKDW FDQQRW EH LIQRUHG $PRQJ WKHVH FKDOO|
SURGXFLQJ DGDSWHG PDWHULDOV WKH ODFN RI WLPH ZLWKLQ
PRVW LPSRUWDQVRQW IMFKHR@MHGHIRAKAU WUDLQLQJ 3HGDJRJLF
WHDFKHUV DUH WKH PHGLDWRUV EHWZHHQ VFKRRO FRQWHQW
VXSSRUW FRQVLVWHQW SXEOLF SROLFLHV RQDBOLQD WY R® HDN
UHPDLQ UHVWULFWHG WR LVRODWHG LQLWLDWLYHV KLQGHUL

,Q WKLY VHQVH WKH UROH RI GLILWDO WHFKQRORJLHV HP
RI WKHVH FKDO QH6D®VW RIRIKWVQROD® IDFLOLWDWH WKH SURGXFW
SHUVRQDOL]JHG FRQWHQW PDNLQJ WKHP PRUH DFFHVVLEOH WI
PXOWLPHGLD UHVRXUFHV DQG HGXFDWLRQDO YRURDPHH W QN
PRUH IOH[LEOH LQWHUDFWLYH DQG VHQVLWLYH WR VWXGHQW
GHEDWH RQ WKH LPSDFW RI VXFK UHVRXUFHW HQF DV GHPWE Q
SHUIRUPDQFH DQGXWIKRIQVRIFKDOWRFLFDOO\ PDUJLQDOL]JHG JUR

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ

3(5621$/,=(" 7($&+,1* 0$7(5,$/6 $6 $+I(BBILI*675$7(*< ,1 &217(;76 2) &8/785%/ $1' |
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7KLY VFHQDULR UHLQIRUFHV WKH LPSRUWDQFH RI IRUPXOI
OLQJXLVWLF GLYHUVLW\ DV D SHGDJRJLFDO UHVRXUFH UDWKH
LOBRWDWHG GLYHUVLW\ EHFRPHV D WRRO IRU EXLOGLQJ PRUI
FDSDEOH RI UHVSRQGLQJ WR WKH GHPDQGV RI D SOXUDO VRFL
VKRXOG EH XQGHUVWRRG YH WHRNHKURHER MRAJID XV QR YIEDVIW R1 D
GHPRFUDWL]LQJ NQRZOHGJH HQVXULQJ WKDW DOO VWXGHQWYV
DFWLYHO\ SDUWLFLSDWH LQ VRFLDO DQG FXOWXUDO OLIH

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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5()(5(1&(6

S$UUR\R 0 $ FXOWXARDVNEBSDXQRUWBGDPRRHVFROD >3RSXODU &XC

6FKRRO @ HG &XLDEi 8QLYHUVLGDGH GR (VWDGR GH ODWR °

$XVXEHO ' 3 7KH DFTXLVLWLRQ DQG UHWHQWLRQ RI NQR
$FDGHPLF 3XEOLVKHUYV

YOQNV - $ &XOWXUDO GLYHUVLW\ DQG HGXFDWLRG 1LRXC
<RUN 5RXWOHGJH

%DUERVD ) . / ' ,QWHUDO}HV PXOWLPRGDLV HP FRQWHI\
OtQJXD HVSDQKROD >0Q0®WIQPREGWBUFXWOMXUDWLRRQWH[W $ 3L
/IDQJXDJH®@ | 7HVH 'RXWRUD G Rt $H@LNMHQUXIE'GW GFHD) HG HWE
ODFHLYy 'LVSRQtYHO HP K
OHJDGR FDSHV JRY EU VXFROSHWDSXEDE B FRROVX@MOXWDR YLHZ
S WUXH LGBWUDEDOKR $FHVVR HP  GH]

%UDVLO 3URSRVWD GH 'LUHWUL]HV &XUULFXODUHV 1DFLF
1IDWLRQDO &XUULFXOXP *XLGH®MMHRQI@ U O(LQQVLMIVRELPLHRQ &/ QGOGHA
HP KWWS SRUWDO PHF JRY EU GPGRFXPHQWYV SXEOLFDFDR

%UDVLO /HL Qz GLVS}H VREUH D HGXFDomR DPELHQW
$PELHQWDO HRYILBX@HALDW SUDZ 1R SURYLGHV IRU (QYLUR
WKH 1DWLRQDO (QYLURQPHQWDO (GXFDWLRQ 3ROLF\ DQG 2WK

'LVSRQtYHO HP KWWS Z7ZZZ SODQDOWR VRYHBU FMHMIOB (

&DQGDX 9 0 'LUHLWRV KXPDQRV HGXFDomR H LQWHUF>
GLIHUHQoOD >+XPDQ 5LJKWV (GXFDWLRQ DQG ,QWHUFXOWXUDO
5HYLVWD % YOXEOBMDBD 33 GH -DQHEURMDQ DU S

&DQGDX 9 0 2UJ 'LIHUHQoDV FXOWXUDLV H HGXFDomR
DQG (GXFDWLRQ %XLOGLQJ 3DWKV@ 5LR GH -DQHLUR /HWUD

&RHOKR [/ [/ $ HEG&OMPDOLGR HYQGtIJHQDV VXUGRV JXDUDQL H
LQFOXVmMR >6FKRRO (GXFDWLRQ RI *XDUDQL DQG .DLRZi '"HDI
SUDFWLFHV@ | 7THVH 'RXSMRUYBGRLIGED G X)FHIOHIURD G R3/D
'RXUDGRYV 'LVSRQtYHO HP
OHJDGR FDSHV JRY EU VXFXSLUD SXEOLF FRQVXOWDYV FROHWD
S WUXH LGBWUDEPFRHWR/R HP GH]

&UHVZHOO - : 5HVHDUFKXGRWLMDWKDODLWQ®W IPMHHG PHWI
7TKRXVDQG 2DNV 6DJH 3XEOLFDWLRQV

'"HFL ( / 5\DQ SGHWHWHRPUQDWLRQ WKHRU\ EDVLF SV\FK
GHYHORSPHQW 1BI@RUN OXHOVRUG 3UHVV

'LRQLVLRWUOLEHO * 3 5HSUHVHQWDWLYLGDGH GD SRSXOD
GR SURJUDPD 3QRYD (-$° SDUD DOpP GD GHQ~QFLD XP RXWUF
*HRIJUDSK\ 7THDFKLQJ ODWHULDO RI WKH *QRIYYDWLEQ3$RRWDKPH U

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ

3(5621$/,=(" 7($&+,1* 0$7(5,$/6 $6 $+I(BBILI*675$7(*< ,1 &217(;76 2) &8/785%/ $1' |
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+RUL]JRQWHV Y Q+H S H2,KWWSV GRL RUJ KRUL]

JUHLUH 3 3HGDJRJLD GD DXWRQRP DDH G2OREIHW IHYD Q3HBFHHOD/I R,
.QRZOHGJH 1HFHVVDU\ IRU (GXFDWLRQDO 3UDFWLFH@ 6mR 3D

JUHLUH 3 3HGDJRJLD GR RSULPLGR >3HGDJRJ\ RI WKH 2SS

*D\ * &XOWXUDOO\ UHVISRRW\L YIHH WHIDEFRK QDQG SUDFWLFH
&ROOHJH 3UHVV

/IDGVRDROOLQJV * 7TRZDUG D WKHRU\ RI FXOWXUDOO\ UH
SHVHDUFK -RXUQDO=%Y Q'2KWWSV GRL RUJ

ORVFDUGLQL [/ ( )DUJHWWL & 0 8PD GLVFXVVmR VREU
HVFRODV LQGtJHQDV >%$ 'LVFXVVLRQLBQV3RUW XQ®&HYHQRKINVFRE !
ILQIXtVWLFRV 6mR 3DXOR % DYR Q S

SRGULJXHV / * % 5HSUHVHQWDFEHYLEDYDVX QR XHDWL GR\
(GXFDomR 3URILVVLRQDO H 7H F QIRMBYBPHR &5 Bl Q ISHACH/QX\UHW LIR® §
LQ 3URIHVVLRQDO DQG 7THFKQRORJLFDO (GXFDWLRD@YHUVLTH
JHGHUDO GH 6DQWD &DWDULQD JORULDQYSROLYV
OHJDGR FDSHV JREOEF ¥RBONXOMDYXFROHWD WUDEDOKR&RQFO
S WUXH LGBWUDEDOKR $FHVVR HP  GH]

6DOHYV $ 2 3ROtWLFDV OLQJXtVWLFDV FRQILQDPHQWR H
6XO GH ODWR *URVVR HROGRDHY/ DORADIGHPHQW DQG 5HVXPSW
IDQJIJXDJHV LQ WKH 6RXWKHUQ &RQH RI ODWR *URVVR GR 6X0C
JLQIJXDIHSOLYHUVLGDGH JHGHUDO GH ODWR *URVVR GR 6XO
KWWS§XFXSLUD
OHJDGR FDSHV JRY EU VXFXSLUD SXEOLF FRQVXOWDV FROHWD
S WUXH LGBWUDEDOKR $FHVVR HP  GH]

6LOYD 7 7 7THRULD FXOWXUDO H HGXFDomR XP ‘DRAFIDREX Od
&ULWLFDO 9RFDEXODU\@ %HOR +RUL]JRQWH $XWrQWLFD

6RX]D 5 & $QGUDGH . 6 ODUWLQV $ 5 3URGXomR GH
LQWHJUDU VDEHUHV LQGtJHQDV H FRQWHPSRUKQHRY @D HX/XB
6WUDWHJ\ WR ,QWHJUDWH ,QGLJHQRXV DQG &RQWHPSRUDU\
+XPDQLGDGHVY H ,QRYDomR 3DOPDV Y ,6610Q SLVSRQtYHO
KWWSV UHYLVWD XQLWLQV EU LQGBH SKL.HKKPD\OR. GHDRG H V FALHOR

7TRPOLQVRQ & $ +RZ WR GLIIHUHQWLDWH LQVWUXFWLRC
$OH[DQGULD $6&"

81(6&2 $ JXLGH IRU HQVXULQJ LQFOXVBEBQLDYQG1HbRRL W\
'LVSRQPYHKOWMW SV GRL RUJ $FHOV¥R=HP VHW

N\IJRWVN\ / 6 0LQG LQ VRFLHW\ WKH GHYHORSPHQW RI K
+DUYDUG 8QLYHUVLW\ 3UHVV

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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<LQ 5 . 4XDOLWDWLYH UHVHDUFKRURP AVWDURW @/ BUHQWNV k

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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@ KWWSV GRL RMUXPSXE

7D\DQH &KULVWLQD &RVWD GRRGDQWHR &RiHR KKRDWIONMDD 6RDUH
-RVHIUDQ 6D QWsRW IGRLIODDWLD GH 7B VXY H6 R DQYD? WD &YW BD 3D
OHGHLYBNQHXVD GD &R¥DNDV) RHADWDYRYV fHDQHL DK X DAKMHWU L ]
%RHOKRXZHUMY6WLPWRR) RWHRUOHV &R UD\E b RIGIVW BIXGN $ Q*G&DRAHD BD
%UXVFKLM*DRABOUR %BVWLGDYV

$%675%&7

7KLY FKDSWHU DLRARVLWIR D@DEDWLRAQP OV D VWUDWHJI\ WR UHGXTF
GLVFXVVLQJ LWV FRQWULEXWLRQ WR SURPRWLQJ HTXLW\ LQF
PHWKRGRORJ\ LV EDVHG RQ DVOLWHKUDW MUEK QHHR LHZ R b DXMDKR.
$UUR\R DV ZHOO DV LQWHUQDWLRQDO UHSRWWFHIWRRRRC
SROLFLHVY DQG WKHLU LPSDFW RQ HGXFDWLRQDO LQGLFDWRUYV
VXSSRUWOWKWLF GHYHORSPHQW RI VWXGHQWY SDUWLFXODUO
RSSRUWXQLWLHV HBEX PFWHRQ DVORWHRAIRFHY )XUWKHUPRUH LC
GHPRQVWUDWH SRVLWLYH LPSDFWV RGO DRE6RFEQQ LLIDE TEX DVON WX

LODVWHUTV LQ (GXFOWXRDOBU6EQHQHEHVLW\

&ULVWLDQ &ROOHJH RI (GXFDOHU

(PDLO HGXFDFDRLQWHJUDOWD\DQH#JPDLO FRP
23RVWJIJUDGXDWH LQ &OLQLFDO DQ@8Q IQWHWLIWLBW GRIQILAVBAR B R R SBHGRIBIRW\$ Q K D ¢
(PDLO QDUDNDUROF#JPDLO FRP

3/DZ '"HJUNVMWVIiFLR GH 6i

ODVWHUTV 6W X G BIQMY HQVIG/MMERHIBEDOSDOGRS6H 20LYHLUD
(PDLO FRVWDMU#DVVHVVRULD DGY EU

40DVWHU LQ SBLHQFHYV

(PDLO MRVHIUDQVDQWRYV #JPDLO FRP

5*UDGXDWH LQ )DHFXBIS/MB/M\&LIQFLDYV %LRPpGLFDV GH &DFRDO
(PDLO URVHOL VRDUHV  #JPDLO FRP

6 *UDGXDWH LQ 1HXWRISV\FKRORJ\

(PDLO FRQWDWR#SVLWDLDQHFRVWD FRP EU

7TODVWHUTV 6WXGHQW LG SHKFIDMOL RGBOFRDGAURANGEBEH &DWYOLFD 3RUWXJIXHVD
(PDLO YHUDPSPHGHLURV#JPDLO FRP

8 3RVWJUDGXDWH /DWR 6H@WHQ WU BVAEK R R BMMUAFUIVR 23 (7
(PDLO SURI HGLQHXVD #JPDLO FRP

93RVWJUDGXDWH LQ 3URGXPVM MRW R JHGHHUDOQEG XFDomR &LrQFLD H 7THFQRO
(PDLO FDQAULREKORWPDLO FRP

Wr*UDGXDWH LQSBHGBIURIGDGH J)UDQFLVFDQD

(PDLO MDQH VFKXPDFKHU#XIVP EU

1 O0DVWHU 38)BEELR

(PDLO EE\DWPURQDWR#HGXFDU UV JRY EU

26SHFLDOLVW LQ 9HWHULQDU\ 2QFROBD\GIR B GPMHID $QLPDOV
(PDLO EHWR/#RGESHIRU

BODVWHUYTV 6WXGHGBWLYP (EXEDWHR@WDGXDO GD 3DUDtED
(PDLO MR\FHOHLWHDQGUDGH #JPDLO FRP

Y ODVWHUYTV LQ (GXFDWLRQ LQ §F6HQFHYVY DQG ODWKHPDWLFV
(PDLO PLODEWRQRQ#JPDLO FRP

58QLYHUVLW\ RI 6DQ JUDQFLVFR

(PDLO MDLUREJ#JPDLO FRP

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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LOQYHVWPHQW SURSHU WHDFKHU WUDLQLQJ DQ® IVARHF IHI3X VDX W {
ZKHQ DOLJQHG ZLWK LQWHUVHFWRUDO DFWLRQV LV D SRZHUI.
VA\VWHP

.H\ZRUGWXFDQWOLO SROLFLHWLPHXHWXFDXWIORQ ,QFOXVLRQ 6RFLLEL

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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,1752'887,21

,Q UHFHQW GHFDGHV WKH GHEDWH RQ H[WHQGLQJ VFKRRC
HVSHFLDOO\ LQ OLJKW RI SHUVLVWHQW VWGEXEFBDOM R QIOVIRFH RXE
FRQWH[WVYPHXBOGXFDWLRQ E\ SURSRVLQJ DQ H[WHQGHG VFKRR
HPHUJHV DV D SURPLVLQJ VWUDWHJ\ WR SURPRWH KXPDQ GHY]
FRQWWHEWR HTXLW\ LQFOXVLRQ DQG VRFLDO MXVWLFH ZLWKL
LV WR ZKDW HWWP W GORDWIORY FRQWULEXWH WR UHGXFLQJ H
DQG VRFLDO LQFOXVLRRQVOHGWMHBKRQW QWBW LIR@DIOVAVR XQGHU
VFKRRO KRXUV ZKHQ DUWLFXODWHG ZLWK LQWHUVHFWRUDO S
RXWFRPHV LQ D VXVWDLQDEOH PDQQHU SDUWLFXODUO\ DPRQ.

7KH JHQHUDO REMHFWLYH RI WHIPH FKODSVDAML R Y R D @DV
HGXFDWLRQDO HTXLW\ 6SHFLILFDOO\ LW IVMHHH MG XV WDR G LL\GF )
FRQWHPSRUDU\ WKHR UHW L RDDOVILROPIHT. DOV L QBN HWRD\W QRWQ D O |
WKLV PRGDOLW\ DQG F LGHQWLI\ SRWHQWLDOLWLHY DQG OL|
LQHTXDOLWLHYV

7KH MXVWLILFDWLRQ IRU WKLV VWXG\ OLHVHNQDW &HS REE GF
SROLFLHV FDSDEOH RI DGGUHVVLQJ VWUXFWXUDO FKDOOHQJH
PD\ UHSUHVHQW H[SDQGHG IRUPDWLYH RSSRUWXQLWLHV HVS}H
7KH WKHRUHWLFDOXJHKRHY GXPKWWRQLEKQHR 6DYLDQL
&DYDOLHUH DV ZHOO DV 81(6&2 DQGWA(RH BIKEXAEDW/ . RAK D W
VRFLDO MXVWLFH DQG PHDQLQJIXO OHDUQLQJ

7KHVH VWXGLHV VKRZ WK D@OW LIPGIWHKERNFIKWIURFOP UWITQL UK\ P L
FRQGLWLRQV TXDOLILHG WHDFKHU WUDLQLQJ DQG DOLJQPHQ
UHVXOWYV 7KHUHIRUH WKLV FKDSWHU LV VWUXFWXUHGQDRIRXQ
WKH SRWHQWLDOLWLHWLPB GIEXBDWHRQHW RAXIX®®LQJ D PRUH ¢
HGXFDWLRQ V\VWHP

0(7+2'2/2*<

7KLV FKDSWHU ZDV GHYHORSHG WKURXJK TXDOLWDWLYH U
EDVHG RQ GREPXRMDWDQG OLWHUDWXUH UHYLHZ 7KH PHWKRGR
QXPEHUHG VHFWLRQV DQG VXEVHFWLRQV DV H[HPSOLILHG EH{¢

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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7<3( 2) 5(6($5&+

7KH UHVHDUFK LV FKDUDFWHUL]BG DWVKT X Q G HW B WREWE L RQ IF
SKHQRPHQD DQGHMBORSMMYRIU\DY LW VHHNV WR LGHQWILIPH QC
HGXFDWLRQ WR UHGXFLQJ HGXFDWLRQDO LQHTXDOLWLHV 7KH
JURXQGHG LQ VRFLDO® BRQWHDWW WRLWKH WKHPH RI HTXLW)\ DC

TECHNIQUES AND INSTRUMENTS

'‘DWD FROOHFWLRQ LQVWUXPHQWY LQFOXGHG OLWHUDWXU
UHYLHZ HQFRPSDVVHG WKHRUHWLFDO ZR&NWLEQDXWKR BV VXKW
DQG &DYDOLHUH DV ZHOO DV UHSRUWYV IURP 81(6&2 2(&'
OLQLVWU\ RI (GXFDWWRRHUHGOMDING. VR IROCFLHY 'RFXPHQW DC
FXUULFXODU GXQOWQORQBY DG LOWHUQDWLRQDO HGXFDWLRQL

SAMPLE AND MATERIAL SELECTION

7KH VDPSOLQQURED BIRALVWLF DQG LOQWHQWLRQDO FRPSUL
LQVWLWXWLRQDO UHSRUWYV SURGXFHGLBEHVWRINVHGHUHDBQMEKHR UG
DOLJQPHQW ZLWK WKH WKHPH DQG LPSDFW RQ GLVFXVVLRQV

GROUNDED DISCUSSION

'DWD DQDO\VLV ZDV FRQGXFWHG XVLQJ FRQWHQW DQDO\VL
HQDEOLQJ FDWHJRUL]DWLRQ RI LQIRUPDWLRQ LQWR WWURH PD
HGXFDWLRQ E H[SHULHQFHV LPSOHPHQWHG LQ QDWLRQDO D¢
DQG UHGXFWLRQ Rl MWG&XNDWKR QGOLY XQWIDRDP ZDYV JURXQGHG LQ
MXVWLFH WKHRU\ DOLJQLQJ WKHRUHWLEDO FRQFHSWV ZLWK W
DOORZHG IRU EXLOGLQJ D RR®WLN BXKDW DROQ M\WAMDY @RV H B @B\ D
LQFOXVLRQ HQDBOD®WWKHRUHWLHFPWLRQV IRU LPSURYLQJ SXI

5(68/76 $1' ',6&866,21

7KH UHVXOWYV LQGLFDW MW MPKID MG IXAFEDHOHARHQ WLLI@IL I XPIMQ W O\
HGXFDWLRQDO LQHTXDOLWLHY HVSHFELDOO\ DPRQJ VWXGHQW\
WKDW H[WHQGLQJ VFKRRO KRXUV HRRWH R § D/OK B Q&H F R ODQRLS\W HQH/
PRUH WLPH IRU OHDUQLQJD 6R PFXQW WH LLISPMWH.RLD WQ RIQW U D F X U L
&DYDOLHUH DQG UHDIILUPHG LQ 81(6&2 UHSRUWYV

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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6FKRROV DGWEWH GUGXFEDWLRQ H[KLELW KLJKHU UDWHV RI
SDUWLFXODUO\ ZKHQ PRPFRIQW G ROWKLHMRPLOEKWY QXWULWLRQ
DQG IDPLO\ LQYROYHPHQW +RZHYHU UHVXOWYV DUH RQO\ HIIH
LQIUDVWUXFWXUH FRQWLQXRXV WUDLQLQJ DQG IDYRUDBQH Z

7KH UHYLHZHG OLWHUDWXUH DOLJQV ZLWK W KHWH IRRGHQ\
VXFK DV WKRVH LPSOHPHQWHG LQ FRXQWULHY OLNH 3RUWXJD(
SHUIRUPDQFH EXW DOVR/ WRF L\DVOX3 KQWLEH YDHORERBQW /LEKQF
%UD]LO SURJUDPV VXEK DV 33URJUDPD ODLV (GXFDomR’ VKRZ
IXQGLQJ DQG SROLF\ FRQWLQXLW\

,Q VXPPDU\ WKH GDWWVDLFNMJIHBXAFDWKSQ\ LHVO SR MYHHQ WM. D D W
SURPRWLQJ HTXLW\ SURYLGHG LW LV LQFRUSRUDWHG LQWR D
PHHWLQJ WKH VSHFELILF QHHGV Rl VFKRRO FRPPXQLWLHV 7KH
HIWHQGHG WEIK\R RVK WV SRMVHQWLDO WR PLWLJDWH KLVWRULFDO
IDYRUDEOH FRQGLWLRQV IRU LPSOHPHQWDWLRQ

&21&/86,21

7KLV FKDSWHU DLPWGPHRHBZXBOWHR®CY D VWUDWHJI\ WR U
IRFXVLRURRRRWLQJ HTXLW\ LQFOXVLRQ DQG VRFLDO MXVWLFH
DQDO\VLYV LW ZDV SRVVLEOH WR XQGHUVWDQG WKDW H[WHQGHI
DQG LQWHUVHFWRUDO DFWLRQVUKE@SW KM B Q@ VDX G RSN DGR/
HVSHFLDOO\ WKRVH LQ YXOQHUDEOH FRQWH[WYV

7KH PDLQ UHVXOWV G MRRPGVAGHIOADMGE R\K BRQ\W ODEXWHV WR
VWUHQJIJWKH@RWILRRBIORVNLOOV DQG HQKDQFILRQ VBKRRO GXAHA
H[SHULHQFHV ERWK QDWLRQDOO\ DQG LQWHUQDWLRQDOO\ Vk
LQHTXDOLWLHY DV KLJKOLJKWHG E\ DXWKRUV VXFK DV &DYDO
+RZHYHU WKH HIITHFR/GDEDQWVEGHRS AW RQ DGHTXDWH VWUXFW
WUDLQLQJ FRQWLQXRXV IXQGLQJ DQG VWUDWHJILF SHGDJRJLTF

7KLV UHVHDUFK FRQWULEXWHY E\ SUHVHQWLQJ D WUIPWLFD
HGXFDWLRYIRYMPDWUPH HGXFDWLRQDO SROLF\ UHDIILUPLQJ L\
LQFOXVLYH HGXFDWLRQ V\VWHP )XWXUH LQYHVWLJDWLRQV VK
WKLV PRGDOLW\ DV ZHOO DV FRASDRIDMVDIOY B Q/GV X B E HR'HIFR GR Pl I
LGHQWLI\ NH\ VXFFHVV IDFWRUV IRU LWV LPSOHPHQWDWLRQ

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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W LV FRQFOXGIHGI WMIGXWDIWORQ ZKHQ FRQFHLYHG DV DQ L
FRPPLWWHG WR VRFLDO MXVWLFH FDQEBMARPIHLQ® THI DFOAAWMLYHY
D GHPRFUDWLF DQG HPDQFLSDWRU\ HGXFDWLRQ

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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@ KWWSV GRL RMUXPSXE

5HLQDOGR GD 5LOYD 7KRPp

$%675%$&7

7KLV VWXG\ DQDO\]JHG WKH UROH RI OLFKHOH )HUQDQGHVY (QJ¢
HQWUHSUHQHXULDO DQG VRFLDOO\ LPSDFW IXG RSD FHKHL WKQIq
REMHFWLYH ZDV WR XQGHUVWDQG KRZ WKH VFKRROYTV SHGDJR
LQVWLWXWLRQDO HQYLURQPHQW FRQWULEXWHG WR DOXPQL V
LQWHJUDWLRQ LQ WH H I8 QH IVHIBK 6MVERBAMWH G D TXDOLWDWLYH DS
VWXG\ EDVHG RQ ELEOLRJUDSKLF DQG GRFXPHQWDU\ UHVHDU!
SUDFWLFHV SURJUDPV RIIHUHG DQG DOXP QL WKRR B FIHRQUNA HE\E
WHFKQLFDO (QJOLVK ODQJXDJH LQVWUXFWLRQ HVWDEOLVKLQ.
OLQJXLVWLF OHIRMQULRJID U RMLIROO GHYHORSPHQW LQVWLWXWLI
FRPPXQLW\ QHWZRHARQ BWWXPQIHG VLIQLILFDQW SURJUHVV LQ
KLJKHU HGXFDWLRQ HQJDJLQJ LQ HOQWUHSUHQHXUVKLS DQG I
DV DQ LQVWUXPHQW RI VRFLDO PRELOLW)\ WR RIGHRXW) HRQ D @/ HI
PDQDJHPHQW SHGDJRJLFDO LQQRYDWLRQ DQG VHQVLWLYLW\
WKH LQVWLWXWLRQYfV UHSXWDWLRQ DQG H[SDQGLQJ LWV VRFL
(QJOLVK 6FRRRABQQHSUHVHQWY D UHOHYDQW H[DPSOH RI ODQ
HPSRZHUPHQW FRQWULEXWLQJ WR VWXGLHV RQ LPPLJUDQW H
HQWUHSUHQHXUVKLS E\ GHPRQVWUDWLQJ KRZ GI\GRIUP\Y MWR@RDOL |
PLJUDWRU\ FRQWH[WYV

H\ZRUGD/QJIJXDJH HEGEKBBM RRQDO H QWRILHS DHIR@L KXE FHVV
&RPPXQLW\ HPSRZHUPHQW

! ytROGV D GHJUHH LQ 3XEOLF ODQDJHPHQW IURP WKH ,QWHUQDWLRQDO 8¢
(QJLQHHULQJ 7HFKQRORJ\ IURP $QKDQJXHUD 8QLYHUVLW\ RI 6mR 3DXOR
3V\FKRORJ\ IURP ,JXDoX &ROOHJIH DQG D VSHFLDOL]DWLRQ LQ 2FFXSI
$QKDQJXHUD &Q I6YnHRU ¥ WO R

/$77(6 KWWS ODWWHVY FQST EU
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/IDQIJXDJH HGXFDWLRQ LQ PLJUDWRU\ FRQWH[WV KDV EHHQ
WKH VRFLDO DFDGHPLF DQG SURIHVVLRQDO LQWHJUDWLRQ R
FXOWXUDO GLYHUVLW\ DQG HFR QKML R FF\RW FHRX QWL H'\D ID\D\Q JXD\
FRPPXQLFDWLYH GLPHQVLRQ MFIRQRMLIDOXMRELIOD @/ \L GV WIUX BB Q \
HGXFDWLRQDO DQG ODERU RSSRUWXQLWLHY DV KLJKOLJKWHG
LOQWHIJGBRWQRQWRSH %URZQ ,Q WKLV VFHQDULR ODQJXDJH \
FRPPXQLWLHY SOD\ D FHQWUDO UROH E\ FRPELQLQJ OLQJXLVW
GHYHORSPHQW

‘LWKLQ WKLV FRQWH[W OLFKHOH )HUQDQGHVY (QJOLVK 6F}
ZLWK WKH %UD]LOLDQ DQG PXOWLFXOWXUDO FRPPXQLW\ FRPE
HQWUHSUHQHXULDO PDQDJHPHQW RQGH@RXFDIV FRP © LMPWH QIS
VFKRRO PDQDJHPHQW LQGLFDWHY WKDW LQLWLDWLYHV OHG E!
JHQHUDWH LPSDFWV WKDW JR EH\RQG WKH FODVVURRP FRQVF
HQYLUROQRUQMODVLEKQHR )XUWKHUPRUH UHVHDUFK RQ IHPD
KLJKOLJKWY WKH UROH RI ZRPHQ LQ FUHDWLQJ HGXFDWLRQDO
HPSRZHUPHQW HVSHFLDO O\DIEX PGREBYRU\ FRQWH[WYV

*LYHQ WKHVWHQHUDO REMHFWLYH RI WKLV VWXG\ ZDV WR D
DV D IRUPDWLYH DQG HQWUHSUHQHXULDO HFRV\WWHP LQYHVW
FXOWXUH DQG PDQDJHPHQW FRQW ULE)XOMH®R @ R IDWK R QLUDXEG E
%RVWRQ 6SHFLILFDOO\ WKH VWXG\ VRXJKW WR FRQWH[WXDOL
IRXQGHUYTVY HQWUHSUHQHXULDO SURILOH DQDO\]H DOXPQL WU
QIKW Rl DFDGHPLF OLWHUDWXUH

7KH K\SRWKHVLV ZDV WKDW WKH DUWLFXODWLRQ EHWZHHC
HQWUHSUHQHXUVKLS DQG KXPDQL]JHG PDQDJHPHQW IDYRUHG !
SURPRWLQJ QRW RQO\ (QJOLVKPFRMIRRIHD KN E R'W VD GWR NHRVFLLRR
VWUHQJWKHQLQJ RI VRFLDO FDSLWDO 7KH VWXG\IV MXVWLILF
LPPLJUDQW HGXFDWLRQ VFKRRO PDQD3WDRH@W VDML OHO D BNLI
HPSLULFDO VWXGLHV OHWKRGRORJLFDOO\ WKH ZRUN ZDV FKD
ELEOLRJUDSKLF DQG GRFXPHQWDU\ UHVHDUFK DV ZHOO DV GF
DOXPQL H[SHULHQFHYV

BWUXFWXUDOWRUNB WHEM. 2R VHFWLRQV DGGUHVVLQJ W
OLFKHOH )HUQDQGHVY HQWUHSUHQHXULDO SURILOH DOXPQL V

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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HFRV\VWHP GLVFXVVLRQ RI UHVXOWYV DQGGINYQED RR QKIHGSKIHX
LQYHVWLIDWHG

METHODOLOGY

7KLV UHVHDUFK DGRSWHG D TXDOLW B ®WXHXDQS$$HWR/DFXQ ®LOQ
HGXFDWLRQDO SKHQRPHQD ZLWKLQ WKHLU VSHFLILF FRQWHI[W
HVWDEOLVKHG LQ WKH HQYLFRQPHARW SAVREGIGHKG HHH I\ K 16 LVON X\E&
FDVH VWXG\ DV LW DQDO\]JHG LQ GHWDLO WKH H[SHULHQFH RI
VHHNLQJ WR XQGHUVWDQG LWV SDUWLFXODULWLHY LQVWLWX
% JDOLDQ GLDVSRUD FRQWHI[W

7KH UHVHDUFK ZDV GHYHORSHG WKURXJK D ELEOLRJUDSKL
DQG DFDGHPLF GRFXPHQWY DGGUHVVLQJ ODQJXDJH HGXFDWLR
PDQDJHPHQW HG XHFQMXRDOLG HDOVG HBRIDOH HQWUHSUHQHXUVK
WKHRUHWLFDO IUDPHZRUN WKDW VXSSRUWHG WKH DQDO\VHV I
VSHFLDOL]HG OLWHUDWXUH

$GGLWLRQDOO\ GRFXPHQWDU\ UHVBODORYLIDR/| ARG FWKHG
IURP WKH VFKRRO VXFK DV SUHVHQWDWLRQ GRFXPHQWV SUR
UHFRUGYV LQIRUPDWLRQDO FRQWHQW DQG SXEOLF UHSRUWYV f
GRFXPHRIHGDIBO DQ XQGHUVWDQGLQJ RI WKH RUJDQL]DWLRQD
SURJUDPV RIIHUHG DQG FRPPXQLW\ LQWHJUDWLRQ VWUDWHJL

'DWD DQDO\VLV ZDV GHVFULSWLYH DQG LQWHUSUHWDWLY F
LQVWLWXWLRQDO SUDFWLFHV REVHUYHG UHVXOWYVY LQ DOXPQI
ELEOLRJUDSKLF IUDPHZRUN 'DWWLFHDHRUBBQHH® L QWKRI W R K
FRQWH[WXDOL]DWLRQ WKH PDQDJHUfV HQWUHSUHQHXULDO S
HQWUHSUHQHXULDO HFRV\WWHP DQG WKH LQVWLWXWLRQTV VF

)LQDOO\ WKH PHWKRGRORJLFDDQSURWHGXDWMW ® &R S\ H & WH
RI VWXG\ UHVSHFWLQJ WKH HWKLFDO SULQFLSOHV RI DFDGHP|
REMHFWLYHV WKHRUHWLFDO IUDPHZRUN GDWD DQDO\VLV DQ

DEVELOPMENT
&217(;78%$/,=$7,21 2) 7+( (1*/,6+ 6&+22/ ,1 %26721

7KH (QJOLVK 6FKRRO LQ %RVWRQ HPHUJHG GOPDIQGIRRIV BIQV
H[SDQGLQJ PXOWLFXOWXUDO FRPPXQLW\ SDUWLFXODUO\ WKH
UHJLERRX QFIAURSH  7KH KLVWRU\ RI LWV FUHDWLRQ LV RIWHQ

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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DQG HQWUHSUHQHXUV ZKR LGHQWLILHG JDSV LQ VHUYLFHV IRL
FRPPXQLW\ SURMHFWY LQWR VWUXGWNVRG D Q&WK\BELAKNDREG Y LRV
5RGJHUV

7KH PLVVLRQ Rl WKHVH VFKRROV JHQHUDOO\ HPSKDVL]HV |
FRPSHWHQFH DQG SUHSDUDWLRQ IRU DFDGH?SHADN® 5 BERIHW N
DOLJOHQ@DJIJRIJLFDO REMHFWLYHV ZLWK LQWHUQDWLRQRRQF LLCH F
R(XURSH 7KHLU YDOXHV W\SLFDOO\ SULRULWL]H FRPPXQLFD'
DQG WKH GHYHORSPHQW Rl OHDHQFHN DBX@RQRPIRWKRPLDUDBW
LQWHJUDWLRQ WR LQWHUQDWLRQDO VWXGHQW%UWURY® SURIHVV
3HGDJRJLFDO GLIITHUHQWL DRRUWHGQFOXGHHFR QGHMY BDARY R/(
EDVH®IOHDUDQG WKH DGDSWDWLRQ RD PPW @ H BE®AL FHR/ \F\R R @ H
WKH OLWHUDWXUH RQ ODQJX%DB K DERBB/FH WL Q% PRIZK RGRORJLHV

7KH VFKRROTV LQWHJUDWLRQ LQWR % FPP\KWQR O \R MO VO R q
SDUWQHUVKLSYV ZLWK FRPPXQLW\ RUJDQL]DWLRQV SDUWLFLSEC
HPSOR\DELOLW\ DQG H[WHQVLRQ SUR PU\DWP YV DMKDIW HI\D FALIOD W D/,
EHWZHHQ ODQLQDJBQEWHORFDO&RKX BEROJRBEMW ZRUN YV

,QVWLWXWLRQDO HQYLURQPHQWYV FRIRELRXH GIODWR/QR RVPYDH
FRQYHUVDWLRQ SUDFWLFH DQG PXOWLPRGDO UHVRXUFHV IRU
DQGHU@WWLYH DSSURDFKHYV SUHYDLO ZLWK DVVHVVPHQW DOL.
DXWKHQWLF PDWHULDOV D GDLIW BIFRGA/RH WY H SWIRULUHDP B XIGIUH QB!
LQFOXGH LQWHQW.LYAH F REARQHIUOHRND/ORD FPIRIBO IOXHQF\ % XVLQF
SURIHVVLRQDOV H[DP SUHSDUDWLRQ IRU SURILFLHQF\ WHVWV
FRPSRVLQJ D SRUWIROLR WKDW EDODQFHV D%DRBHE®LF HIILFLHQ

(175(35(1(85,%/ 352),/( 2) 0,&+(/( )(51$1'(6

OLFKHOH J)HUQDQGHVY HQWUHSUHQHXULDO SURILOH UHYHL
SHUVRQDO H[SHULHQFH SURIHVVLR{EIXFDIWDRQD Q JG HRIEQ G N QR/
GLDVSRUD LQ %RVWRIQW KHQ WRHN FRIQWHWY Rl ZRPHQ HQWUHSU
PLJUDWRU\ H[SHULHQFHV WUDQVIRUP VRFLDO DQG OLQJXLVWI
HGXFDWLRQD GKRSGBPWQRQ ZLGHO\ GLVFXVVHG LQ WKH OLWHU
LPPLJUDWLRQ ODFKD®RRODH]

OLFKHOH J)HUQDQGHVY SHUVRQDO DQG SURIHVVLRQDO WUD
FRQFUHWH JDS WKH QHHG IRU DQ (QJOLVK VFKRRO WKDW HQJ
LPPLJUDQWY UHVSHFWLQJ WKHLU SDFH H[SHULHQFHV DQG Sl

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ

)520 7+( &/$665220 72 7+( :25/' 7+( 68&&(66 2) $/801, $1' 7+( 75$16)250$7,9( (17¢F
0,&+(/( )(51$1'(67 (1*/,6+ 6&+22/ ,1 %26721



FRQFHSW Rl BYSRHOW XHOWUIHSUHQHXUVKLS LQ ZKLFK D EXVLQF
GHPDQGV LQ WKH PDUNHW D'®RG QWHOD FR AP XRX.QG IMHUYE G H[SDQ
VFKRRO OLFKHOH IDFHG FKDOOHQJHV FRPPRQ WR HQWUHSUHC
ILQDQFLDO OLPLWDWLRQV EXLOGLQJ LQVWLWXWLRQDO FUHGL
WKH ODQJXDJH WHDFKLQJ PDUNKWLRYBQDWEDO FLW\ OLNH %R

OLFKHOH )HUQDQGHVY HQWUHSUHQHXULDO YLVLRQ EHFDPF
SHGDJRJLFDO LQQRYDWLRQ KXPDQL]HG PDQDRUPHW IR P\Q GQF W
HGXFDWLRQDO PDUNHW +HU DSSURDFK GHPRQVWUDWHY DQ X¢(
JRHV EH\RQG EXVLQHVV FUHDWLRQ LQYROYLQJ LQVSLULQJ OH
VRFLDO DQG HF R QRFINH BR QMKHI[ WPHPOWHUHG PDQDJHPHQW DGR
IRFXVHG RQ GLDORJXH FRQWLQXRXV WHDEWKHUEBXWHMW W®RIPRQI
HITHFWLYH OHDUQLQJ HQYLURQPHQWY DV DG RBDS\DHGNE F VDX
PDQDJHPHEXWHR

7KLV HQWUHSUHQHXULDO VWDQFH GLUHFWO\ LPSDFWHG W
GLYHUVLILFDWLRQ RI SURJUDPV DGRSWLRQ RI FRPPXQLFDWLY
IRLWIGBHUHQW VWXGHQW SURILOHV 7KH FRQVROLGDWLRQ RI WKI
DGPLQLVWUDWLYH HIILFLHQF\ DQG SHGDJRJLFDO FRPPLWPHQW
HGXFDWLRQDO HQWHUSULV BYHPHIHW 6 Q R QREP D MQIYRIDS UPROMH F \
'RUQHODV

)LQDOO\ OLFKHOH )HUQDQGHVYT ZRUN KLJKOLJKWYV WKH FO|
HQWUHSUHQHXUVKLS DQG HGXFDWLRQ ZLWKLQ WKH %UD]JLOLD
SOD\ D FHQWUDO UROH LQ FUHDWLQRFIGXFDWWRJDO W QR LB MF
DQG FRPPXQLW\ EWHBRIWXKKHBQQGHU EDUULHUV DQG H[SDQGLQJ
ODFKD*®RR®QH] *(0 7KXV OLFKHOH JHUQDQGHVY WUDM
LQVWLWXW IRR Q\DKOH WXFKFRIR/YY EXW DOVR V\PEROL]JHV IHPDOH OHD
UHDOLWLHV LQ PLIJUDWRU\ FRQWH[WV

$/801, 68&&(66 3%7+6 $&+,(9(0(176 $1' ,03$&76

7KH VXFFHVV RI DOXPQL IURP WKH (QJOLVK 6FKRRO MQ %R
RI SURILOHVY VHUYHG DQG WKH SDWKV WDNHQ DIWHU FRPSOHW
%UD]LOLDQ LPPLJUDQWY LQ WKH SURFHVV RI VRFLDO DQG SUR
DFFHVV WR 8 6 KLJKHIHWGXEQWQRARQZKBRQHIBXYRUH (QJOLVK SURI
DGYDQFHPHQW RU WR ODXQFK QHZ YHQWXUHV 7KLV KHWHURJI

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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LQVWUXPHQW RI VRFLDO PRELOLW\ DQG FXRWQHE{RNDRSHNHJIJUDW
%URZQ

7KH VXFFHVV WUDMHFWRULHY RI DOXPQL PDQLIHVW LQ GLI
VWXGHQWY ZKR VHFXUHG EHWWHU SRVLWLRQV LQ WKH MRE PD
SURIHVVLRQDO FHDWGHG DWKIHRQVRRQ EXSYLQHVVHY DIWHU GHY}
LQ (QJOLVK 7KHVH SDWKV FRQILUP VWXGLHV WKDW LGHQWLI\
HPSOR\DELOLW\ DFDGHPLF FRQWLQXLW\ DQG WK®ILWRHDHNQIN K
FRXQVWUEKDIROBAJHUVEDYLDQL (YHQ ZKHQ SUHVHQWHG DV LQGL
VWXGLHV WKHVH DFFRXQWY UHYHDO FRQFUHWH LPSDFWV RI C
OLYHV

7KH WUDLQLBY WBKRWFXHR®KRO VLIQLILFDQWO\ FRQWULEXWHC
IXQFWLRQDO XVH ROLOB QY LXWDXBWLILRQQMDOXFK DV MRE LQWHUYLH
ZRUNSODFH LQWHUDFWLRQV DQG HQWUHS OHGHXRWDRQ®U MFFF
IRUPDO RSSRUWXQLWLHYV EXW DOVR PRUH HIITHFWLYH FXOWXUTL
UHLQIRUFLQJ D VHQVH RI EHORQJLQJ WR ORFDO VRFLHW\ DV T
DSSURDFKHV WR O BQRZII H: RYHBNXUG S H

$OWKRXJK TXDQWLWDWLYH LQGLFDWRUV DUH QRW DOZD\V
WKURXJK WHVWLPRQLDOV VWXGHQW UHWHQWLRQ DQG SURJUF
DOXPQUQLWXRU FRPSOHPHQWDU\ WUDLQLQJ 6XFK HYLGHQFH
LPSRUWDQFH RI PLTN B OO \W D WHR DG HNXIDEXDLWWLIW LYGIX F D W L R ¢
HVSHFLDOIRUPQ @PQG FRPP XQENDHRR QWH[WV

7KH URWHKHR VFKRRO HQYLURQPHQW WKH PHWKRGRORJ\ DG
FHQWUDO WR VWXGHQW SHUIRUPDQFH :HOFRPLQJ HQYLURQPH
VLIHV DQG LQGLYXSXROWHIEHIR @ WRE HQW QGFMHI D QHRPHIOON IVEE B
)XUWKHUPRUH L Q\WIBAXNWRHID O VXBSRUDFDGHPLF JXLGDQFH
DQG DSSUHFLDWLRQ R I2 FR&MY W GEOOWD HVE UD R DO R QILHWH W H Q W L R
XQGHUVWD QG LRQD/OKDXD B8 GWF DWYXOWYV IURP WKH DUWLFXODW!
PDQDJHPHQW DQG KX®DY)LDBODBKEROR/ KLSV

7+( 6&+22/ $6 $ )250%$7,9( $1' (175(35(1(85,%/ (&26<67(0

7KH (QJOLVK 6FKRRO LQ %RVWRQ KDV FRQVROLGDWHG LW\
HFRV\WWHP ZKHUH WKH RUJDQL]DWLRQDO FXOWXUH HQYLVLRC
SURPRWLQJ WKH SHUVRQDO DQG SBRHUWNLR@® ¥ WDRZWKLR | RX/Y
LQ YDOXHV VXFK DV LQFOXVLYHQHVV FRRSH UHIDWPRIQ W\Q /K DDV

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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DFFRUGLQJ WR WKH OLWHUDWXUH RQ HGXFDWLRQDO PDQDJHP
HQJDJLQJ DQOE RRQIKRGLVW LEEXDHRERIMHGI\WD W R

7KH VFKRROTV LQWHUQDO RUJDQL]DWLRQ LQFOXGHV SURM
ODQJXDJH WHDFKLQJ LQFRUSRUDWLQJ LQLWLDWLYHV VXFK DV
HMQWY ZRUNVKRSV DQG QHWZRUNLQJ PHHWLQJV 7KHVH DFW|
VSDFHV IRU H[SHBDHQAMWHEKWRQDHDVSHFW IRU LPPLJUDQWYV XC
LQWHJUDWLRQ B6WXGLHV RQ HGSKBBWHRWYRDW QRUPHSMLHGHXQ Y K
HQFRXUDJH LQWHUDFWLRQ FROODERUDWLRQ DQG VWXGHQW !
EHW W HAUH O R QRIX WRFJROPHHOD VU X FN H U

,Q WKLV VHQVH WKH VFKRR &R WRIDHC\D Q ERP BB LEMHWYGC
WKH 8QLWHG 6WDWHY HPHUJHV DV D VWUDWHJILF DQG VRFLDO
FRPPXQLFDWLYH SUDFWLFHV ODERU PDUNHW GHPDQGV 8 6 R
SRVVLELOQWWHWXWKRQ IXOILOOV D PHGLDWLQJ UROH WKDW JF
IRVWHUV FXOWXUDO LQWHJUDWLRQ DQG H[SDQGV VWXGHQWVT
WR HGXFDWLRQ&BRGQFRDORKDIBDYLDQL

7KH LQWHJUDWLRQ Rl ODQJXDJH WHDARRWLROWI WRIG GHR
FRPSHWHQFLHY FRQVWLWXWHY DQRWKHU VWUXFWXUDO D[LV R
YDOXHV VNLOOV VXFK DV HIIFHFE@IH @ A HF R-PPIOQMFOO/BILRRGE OBIPG |
WHDPZRRRSHWHQFLHY LQFUHDVLQJO\ GHPDQGHG LQ WKH ODEF
%URZQ /LEKQHR %\ LQFRUSRUDWLQJ WKHVH GLPHQVLRQV LQ
VFKRRO RRIYWWRHBRUPLQJ LQGLYLGXDOV ZKR DUH PRUH DXWRQ
SHUVRQDO DQG SURIHVVLRQDO FKDOOHQJHV LQ D JOREDOL]HG

7KXV WKH (QJOLVK 6FKRRO LQ %RVWRQ DIILUPV LWVHOI D
HOQWUHXWISQBRGBVWRFLDO FRPPLWPHQW FRQYHUJH WR SURPRW
LQGLYLGXDO DQG FROOHFRIPPK QPSR YHURHGW SPIUWKIFXODUO\ |
GLDVSRWO@PHODWDYLDQL

',6&866,21

7KH DQDODWLDY RHA@DODWHG WR WKH (QJOLVK 6FKRRO LQ %RVYV
UHYHDOV D VWURQJ FRQYHUJHQFH ZLWK WKH OLWHUDWXUH RC
PLJUDWRU\ SURFHVVHYV 7KH FHQWUD O RROK RIQWHQ UOINIHRRV H
PRELOLW\ DQG FRYAIFGHDUWLNEXMNWHRQAQ WKH ILHOG RI ODQJX
FROQOWHMWNRQILUPHG LQ WKH H[SHULHQFHVY UHSRUWHG E\ DOXP
DFDGHPLF FRQWLW M UWAR BLDR JWXWRQRP\ WKURXJK WKH GHYHO

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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FRPSHWHQFH &RXQFUMUREBH %URZQ ,Q WKLV VHQVH WKH REV
UHLQIRUFH WKH FRQFHSWLRQ RI ODQJXDJH HGXFDWLRQ®V D V
DFTXLVLWLRQ RI WKH ODQJXDJH DQG DVVXPLQJ D P HSLLMDKDIUEIV
5RGJHUV

'KHQ UHODWLQJ WKHVH GDWD WR WKH OLWHUDWXUH RQ HC
WKH VFKRRO LWX@® DXERNFHEGKDWR LQWHIJUDWHY HIILFLHQW PD
VRFLDO FRPPHQY/WHQ® FKDUDFWHULVWLFV RI FRQWHPSRUDU\ H
'RUQHODVUXFNHU OLFKHOH )HUQDQGHVYT HRPEUEBEQHJNROLINO
KXPDQL]HG PDQDJHPHQW DQG D VHQVLWLYH UHDGLQJ RI PLJU
SRLQW WR HQWUHSUHQHXUVKLS DV D WUDQVIRUPDWLYH SUDF\
&KLDYHQDWRKXV WE@&HSRHAKRQRW OLPLW LWVHOI WR RITHULQJ ¢
LWVHOI DV D VSDFH IRU SURGXFLQJ KXPDQ DQG VRFLDO FDSLW

,Q WKH FRQWH[W RI PLJUDWRU\ SURFHVVHV WKH FDVH RI
GHPRQVWUDWLQJERZHERWE& RRDW\LQLWLDWLYHV FDQ DFW DV P
EHORQJLQJ DQG HPSRZHUPHQW /LWHUDWXUH RQ LPPLJUDQW
HGXFDWLRQDO HQYLURQPHQWY WHQG WR |RVWH\WS Y A WHIOW LARQ
WH\ UHFRJQL]H WKH LGHQWLWLHV KLVWFOWLD\WQ LDLEG QHRHGV R
7KH VFKRRO DQDO\]HG FRQILUPV WKLV SHUVSHFWLYH E\ EXLOC
ZLWK WKH UHDOLW\ Rl WKH %UD]LOLDQ GLDVSRUD

JURP WKH SHUVSHFWLYH RI VRFLDO LPSDFW WKH FDVH LQ
IXQFWLRQ DV D YHFWRU RI FRPPXDRQ®\ YHFRESRZH BRBISQ WW M D3 QLG
FROOHFWLYH VXSSRUW QHWZRURWRAKH FUBBWEZRQNRIQVUS DBV S
UHLQIRUFHV WKH VFKRROYV UROH DV DQ DJHQW RI VRFLDO WU
HGXFDWLRQ FRPPXQLW\ GHYHOEBPEQRW DQG VRFLDO MXVWLF]

)LQDOO\ WKH VWXEQRIUHE X WHOHY NRWAVHDUFK RQ LPPL.
PDQDJHPHQW DQG IHPDOH HQWUHSUHQHXUVKLS 9%\ KLJKOLJK)
KHDG RI DQ HGXFDWLRQDO SURMHFW ZLWK VRFLDO LPRSPHF@ VW
SURWDJRQLVP LQ FUHDWLQJ HGXFDWEF®DO QIQQ WLEDMALW H X AVDX
DQG H[SDQGLQJ WKH VRFOLDEK DDRRB RHJHGXE@WLRQ 7KXV WKH
H[SHULHQFH RI WKH (QJO L/Y&HERK RK®! IDF HRVAMLRQGEERWH E\ DU
HGXFDWLRQ HQWUHSUHQHXUVKLS DQG PLJUDWLRQ XQGHU DQ

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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CONCLUSION

7KLV VWXG\ DQDO\]HG OLFKHOH )HUQDQGHVY (QJOLVK B6FKR
D IRUPDWLYH HQWUHSUHQHXULDO DQG VRFLDOO\ LPSDFWIXO
%DVHG RQ WKH DQDO\VLV FRKHSX® WW GW XKW LR 2R ® Q/GE W WG W
ODQJXDJH WHDFKLQJ E\ LQWHJUDWLQJ OLQJXLVWLF HGXFDWLR
FRPPLWPHQW HVWDEOLVKLQJ LWVHOI DV DQ HGXFDWLRQDO HI
SURIMDDW\WLRQWHJUDWLRQ RI LWV VWXGHQWV

7KH UHVXOWV GHPRQVWUDWHG WKBWURKIKR GHG LIOR B RPPX @
DQG FRQWH[WXDOLNGIPHWKRGQRMR ARYWULEXWHG WR WKH GH
FRPSHWHQFH SRVQWDYNOQLWORMOFWRULHY ,W ZDV REVHUY!I
IDFLOLWDWHG DFFHVV WR WKH MRE PDUNHW FRQWLQXHG VWX
FRQILUPLQJ ODQJXDJH DV DQ LQVWUXPHQW RI VR FQ PQ JRDENRW
FRQWH[WYV

)XUWKHUPRUH WKH FHQWUDO UROH RI OLFKROHNHG ED YRK
VHQVLWLYLW\ DQG KXPHOQR YHE ROHFRLIVHNHQWU WKH VFKRROYV F
ZHOFRPLQJ DQG VWL RO DAHILQW QM HER@RN UHLQIRUFHG WKH L
HQWUHSUHQHXUVKLS LQ WKH HGXFDWLRQDO ILHOG SDUWLFXO
LQFOXVLRQ FRPPXQLW\ HPSRZHUPHQW DQG VRFLDO WUDQVIR

,W ZDV FRQFOXGHG WKBDWQWRHVHK[SAKRRQFHORARMWRQ FRQ"
H[DPSOH Rl HGXFDWLRQ WDLORUHG WR LPPLJUDQW QHHGV RII
HGXFDWLRQ VFKRRO PDQDJHPHQW DQG HGXFDWLRQDO HQWUH
LPSRUWDQFH RI IXWXUH UHVHDUFK WKDW H[SDQGV WKH DQDO\
DQG FRPSDUDWLYH LQGLFDWRUV WR GHHSHQ WKH XQGHUVWDZC
SURMHFWY LQ PLJUDWRU\ FRQWH[WYV

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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&ULVWLQD GH 6RXOD BRDPMDE OHLUHOHK\V GHXI OCDWRNOUDG6 R X \
5DPRQ 6DQWRYV &RVWD
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7KH JURZLQJ SUHVHQFH RI DUWLILFLDO LQWHOOLJHQFH LQ HG]
UHVKDSLQJ WHDFKLQJ DQG OHDUQR@GLQQ® WBBPKIQWEGX VB WRRC
WHFKQLFDO WUDLQLQJ *URXQGHG LQ D QDUUDWLYH OLWHUDW
SHGDJRJLFDO ZRUN ZLWK $, ZLWK FKLOGUHQ DQG HDUO\ DGRO
GLPHQVWIROWQWLRQDO SHGDJRJIJLFDO PHGLDWLRQ VRFLRWHFKC
GLVFXVVLRQ PRELOL]JHV 6HOZ\Q :LOOLDPVRQ +ROPHV DQG 7XF
JORULGL 1REOH %HQMDPLQ =XERIl DXP®UQWSHIU GO LRQDOJ XX
HGXFDWLQJ WHDFKHUV IRU $, UBRXMIUHD/OXQIEWM XYY MW RQ GIHFK &K 6
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GDWDILFDWLRQ DQG VXUYHLOODQFH WKH UHSURGXFWLRQ RI E
WKDW VWXMEXRURHKQS PXOWLOLWHUDFLHV LQTXLU\ DQG DXWR
SURSRVHVY WKDW WHDFKHU HGXFDWLRQ VKRXOG LQWHJUDWH W
SHGDJRJLFDO FULWHULD IRU $, XVH GDWD RQURW AX/WERQ HWQ GW
WKH HWKLFDO DQG HGXFDWLRQDO LQWHJUDWLRQ RI $, LQ HOH
LQLWLDO DQG FRQWLQXLQJ WHDFKHU HGXFDWLRQ GDWD JRYH
FKLOGUKWYV UL

.H\ZRUGNDFKHU HGXFDWLRQ $UWLILFGRBDWMWHDMIHQEWDQD AR

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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,1752'887,21

$UWLILFLDO LQWHOOLJHQFH KDV FHDVHG WR EH D WKHPH
RSHUDWH DMQHYBIWWRDXFWXUH IRU QDYLJDWLRQ VHDUFK UHFR
DXWRPDWLRQ ,Q VFKRROLQJ WKLV VKLIW PDQLIHVWV LWVHOI
VHUYLFHV ZLGHO\ XVHG E\ VWXGHQW V W G QI IIRRULFCCLWM VR Q Q VZXKILIFH
RUJDQL]H ZRUNIORZV DQG PRGXODWH SUDFWLFHV RI UHDGLQJ
HGXFPWKRQH IRXQGDWLRQV Rl OLWHUDF\ VFLHQWLILF WKLQNL
DUH FRGDWKIE SUHVHQFH RI $, LPSRVHV D VSHFLILF IRUPDWLY
WHFKQRORJ\ EHFRPHV DQ LQYLVLEOH FXUULEXOXP QDWXUDOL
HGXFDWLRQDO SURMHFW

7KLV VFHQDULR PRYHV WHID FEKHPD EGXED WHRG OVR VD P\R @ R W
WR XVH" WRROV EXW DERXW XQGHUVWDQGLQJ KRZ WKH\ VWU X
SUDFWLFHV 6HOZ\Q ZDUQV WKDW HGXFDWLRQDO WHFKQR
LQ@RWLRQ WKDW PD\ REVFXUH HFRQRPLF LQWHUHVWYV JRYHUQ

DGGV WKDW WKH GDWDILFDWLRQ RI HGXFDWLRQ WUDQVIR
DOWHULQJ WKH YHU\ ZD\ WK DOAV8H D LRHU B B QLFQHH GJ L\KMH QDWW & LVX B U
FKLOGKRRG DQG WKH LQLWLDO VWDJHV RI VEKRROLQJ HWKLFI
VHQVLWLYH GLJLWDO ULJKWV GDWD SURWHFWLRQ GHYHORSH
VFKRROD®JVDWBHN H

7KLV FKDSWHU GLVFXVVHV WHDFKHU HGXFDWLRQ IRU ZRUN
DQG FULWLFDO DFDGHPLF SHUVSHFWLYH ,W DUJXHV WKDW WH
GLPHQVLRQV SHGDJRJLRWO EQWOHQW LHRVQ BIOAWW\D § 8 FROJR UL WK F
WKHVLVY WKH WH[W LV RUJDQL]JHG LQWR VL[ VHFWLRQV WKH IL
FXOWXUH WKH VHFRQG H[DPLQHV $, DV HGXFDRMOL® @B® $ W LIRIV
SURSRVHV D PRGHO Rl WHDFKHU FRPSHWHQFLHV IRU $, WKH I}
HGXFDWLRQ WKH ILIWK SUHVHQWY LPSOLFDWLRQV IRU SXEOLTF
UHFRPPHQGDWIRDHD U]H G

,Q WKLV VHQVH GLVEXVVLQJ WHDFKHU HGXFDWLRQ IRU ZR
VFKRROLQJ LPSOLHV UHFRJQL]LQJ WKDW WHFKQRORJ\ GRHV QfF
UDWKHU LW UHFRQRBRUD-DLWHBQLQDWJIJWBIHY DQG SHGDJRJLF
HGXFDWLRQ WKXV EHFRPHV D VWUDWHJLF VSDFH Rl PHGLDWLR
FRPPLWPHQW UHTXLULQJ D FULWLFDO UHDGLQJKRLGLJLWDO L
VREFLRFRJQLWLYH LPSDEFWV DQG D FRQVFLRXV GHILQLWLRQ RI

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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FKDSWHU DUWLFXODWHY WKHRUHWLFDO IRXQGDWLRQV FULWL
HGXFDWLRQDO LQVHRKRIRROQL ®J $, LQ EDVLF V

7($&+,1* ', *. 7%/ &8/785( $1' 7+( 6+,)7 %(<21' 7(&+1,&$/ &203(7(18
7HDFKHU HGXFDWLRQ LQ FRQWH[WV RI GLILWDO FXOWXUH
LQVWUXPHQWDO WUDLQ LFQUL VBRIFBOWHRG LEFQ W RBRFVDWQRQ FHQWH
+RZHYHU WKH H[SDQVLRQ RI $, LQWHQVLILHV WKH OLPLWV RI |
PHUHO\ D 3UHVRXUFH DWWDFKDEOH WR D OHVVR® FEXI¥ DOD\W L
PHDQLQJYV RUJDQL]DWLRQ RI DWWHQWLRQ DQG VHOHFWLRQ R
XQGHUVWDQG QRW RQO\ RSHUDWLRQDO IXQFWLRQLQJ EXW DO\

HQYLURQPHQW

IJLWHUDF\ DQG PYDIGLAHMVHWIFLGIN D IRXQGDWLRQ IRU WKL
FRQWHPSRUDU\ ODQJXDJH SUDFWLFHV DUH PXOWLPRGDO K\EU
GHPDQGLQJ IURP VFKRROV DQ H[SDQGHG XQGHUVWDQEGLQJ RI :
IDQNVKHDU DQG .QREHO DGG WKDW 3QHZ OLWHUDFLHV" DI
SUDFWLFHV ZLWK WKHLU RZQ YDOXHV QRUPV PRGHV RI SDUW
WR LQWHUYHQH LQ WHKBXHDWIDEQVPXKNW MWOIPERKSVY GLVFRXUVI
DXWKRUVKLS LQIRUPDWLRQ FLUFXODWLRQ DQG FULWHULD RI

'LWKLQ WKLV FRQWH[W LW LV HVYVHQWLDO WR UHDIILUP W
+ROPHV DQG 7XRPL , FIDQ YXH S\RUDW HGXFDWLRQDO SURFHVVH
D VXEVWLWXWH IRU SHGDJRJLFDO PHGLDWLRQ 7HDFKLQJ LQYF
UHDGLQJ VDLGPGH LHWDKCL FPIDON E@EPVIQR/QRQV WKDW DW B VQLIRWW U FHIEX F
7HDFKHU HGXFDWLRQ IRU $, WKHUHIRUH VKRXOG VWUHQJWKH
UDWKHU WKDQ ZHDNHQ LW WKURXJK WHFKQRORJLFDO GHSHQG

$57,),&,$/ ,17(//,*(1&( ,1 (/(0(17$5< ('8&%$7,21 ,1)5$6758&785(
3520,6(651' $0%,9%/(1&(6

7R XQGHUVWDQG WKH IRUPDWLYH GHPDQGY SODFHG XSRQ
DQDO\]H KRZ DUWLILFLDO LQWHOOLJHQFH SUHVHQWY LWVHOI |
WHFKQRORJLFDO DEVWUDBWILRXViH WRE DV ARIKFEWXWKMWHID W S
HGXFDWLRQDO SODWIRUPV IDPLO\ SUDFWLFHV DQG VWXGHQMW
OHDUQLQJ WHDFKLQJ DQG DVVHVVPHQW

$, UHDFKHV HOHPHQWDU\ HG X® R M\ RQV\WISISRHDIKY PLXD D/G B O W
SURPLVH SHUVRQDOL]DWLRQ LQ UHFRPPHQGDWLRQ V\VWHPV |

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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FRQYHUVDWLRQDO DVVLVWDQWY LQ VHDUFK HQJLQHV DQG LG
SURFH LV SHUYRCGMXLV\WIWQRSDFH SDWKZD\V DQG IHHGEDFN E
3HGDJRJLFDOO\ WKLV SURPLVH PD\ EH HQWLFLQJ HVSHFLDOO
DOJRULWKPLF SHUVRQDOL]DWLRQ UHIXDSWW G U LEADLVADGED RHQ DZKLLE
DFFRUGLQJ WR ZKLFK FULWHWIMHDODABBWAL'WK ZKDW ORQJ

6HOZ\Q ZDUQV WKDW WKH LQQRYDWLRQ QDUUDWLYH V
WR RSHUDWLRQDO HIILFLHQF\ 7KLVTRDFN B & SRERR AR WR/ DX
VXFK DV LQVXIILFLHQW SODQQLQJ WLPH ODUJH FODVV VL]HV

VKRZV WKDW ZKHQ V\VWHPV FROOHFW GDWD FRQWLQXRXV
GHFLVLRQWXMQ\WQJ IRUPV Rl JRYHUQDQFH YLD LQGLFDWRUV ,Q
FKLOG GHYHORSPHQW DQG OHDUQLQJ WUDMHFWRULHV LQWR S
OHDUQLQJ

7KHUH LV DOVR WKH GLPHQVIRQ Rl BOYUGHQWHKY LKKFRE L\DWD UF
FODVVLILFDWLRQ V\VWHPV FDQ UHSURGXFH VWHUHRW\SHV DQ¢
VRFLDO DV\PPHWULHV %HQMDPLQ H[SDQGV WKLV E\ VKRZ
H[FOXVLAMRUFHLQJ KLHUDUFKLHV XQGHU WKH JXLVH Rl WHFKQL]
WKDW UHFRPPHQGDWLRQV DXWRPDWHG DVVHVVPHQWY DQG F
SDUWLFXODUO\ LQ FRQWH[WV Rl VRFLDO DQG FXOWXUDO YXOQ

)LQDOO\ GDWDILFDWLRQ DQG VXUYHLOODQFH FRQVWLWXMW
KRZ VXUYHLOODQFH FDSLWDOLVP WUDQVIRUPV SHUVRQDO GDW
HGXFDWLRQDO HQYLURQPHQ@WYDWHKGVES WRFAH VY FDIQVE M LDV R |
DV\PPHWULHVY EHWZHHQ VFKRROV DQG SODWIRUPV DQG E\ OR:
LQIRUPDWLRQ 7HDFKHU HGXFDWLRQ WKHUHIRUH PXVW LQFO)
FRUH FRPSRQHQW QRW D PHUH DGGHQGXP

J)DFHG ZLWK WKHYEHWEHWROFHGMHMILFDO SURPLMM DQG V
EHFRPHYVY HYLGHQW WKDW WKH IRFXV RI WKH GLVFXVVLRQ FDQ¢
IRUPDWLYH FRQG HWWRQXKRI SHIGD YREIMDOO\ PHGLDWH LW ,W L
HPHUJHV DV WKH FHQWUDO D[LV IRU DQ\ UHVSRQVLEOH SURSR

7($&+(5 ('8&%$7,21 )25 $, ',0(16,216 &203(7(1&,(6 $1')250$7,9(
&5,7(5,$

(GXFDWLQJ WHDFKHUV IRU $, LQ HOHPHQWDU\ VFKRROLQJ
FRPSHWHQFLHVY WKDW DUH QRW WR EH FRQIODWHG ZLWK WHFK
WKUHH LQWHUUHODWHG GG PG DFMPREDW LW & HYSHKIMD BIJRK PRI L R Q

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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FULWISAYOVHPRORJLFDO GLPHQVLRQ 7KHVH GLPHQVLRQV DUH ¢
WKDW PXVW RSHUDWH MRLQWO\ LQ WKH SODQQLQJ H[HFXWLR(

7KH SRGDROLGDFWLF GLPHQVLRQ FRQFHUQV LQWHQWLRQDO
WKDW WHFKQRORJLHY EHFRPH HGXFDWLRQDOO\ SRWHQW RQO\
LQTXLU\ DQG DXWKRUVKLS ,Q $, WISIWRBXBQV RY RH TWHY W XK/
YHUVLRQV UHYLHZ RI DUJXPHQWYV H[SORUDWLRQ RI PXOWLSO
GLVWLQJXLVK DFWLYLWLHV LQ ZKLFK $, VXSSRUWYV OHDUQLQJ
HRUW LPSRYHULVKLQJ WKH SURFHVV 7KH FULWHULRQ LV QRW
$, VHUYHV OHDUQLQJ DQG ZKHQ LW XQGHUPLQHV LW

7KH HWOKHHAD® GLPHQVLRQ LQYROYHV SULYDF\ GDWD SURW
DUJXDWW.QIRUPDWLRQ HWKLFV VKRXOG JXLGH SUDFWLFHV LQ
GHFLVLRQV SURGXFH KXPDQ HIIHFWV ,Q EDVLF HGXFDWLRQ W
PLQLPL]DWLRQ LQIRUPHG FRQVHQW ZK&UPRLWYSRQFD[B®N X B HR
LQIRUPDWLRQ DQG FDUH LQ WKH XVH RI FKLOGUHQYV LPDJHV
HPSKDVL]H WUDQVSDUHQF\ HTXLW\ LQFOXVLRQ DQG UHVSHFYV
LQWR HGXFBIWKRHUVWRWKLY WUDQVODWHY LQWR SUDFWLFDO FU
FROOHFWLRQ JXLGLQJ VWXGHQWY UHJDUGLQJ GLJLWDO LGHQ!
LQIRUPDWLRQ

7KH FUHWILWWEBPRORJLFDO GLPHWKHRAR BR G FHOJIRU UWE B LBD
SURGXFHYV SODXVLEOH WH[WV EXW GRHV QRW H X UWDLQON HIAH\D B KX
HGXFDWLRQ IRU DVVHVVLQJ UHOLDELOLW\ YHULI\LQJ VRXUFHV
OLPLWDW HRQNQ G RIXR P L LQVLVW WKDW HGXFDWLRQ IRU $,
ZKDW $, FDQ DQG FDQQRW GR ,Q HOHPHQWDU\ HGXFDWLRQ W
DSSURSULDWH WR WKH DJH JURXS GLIFRUGQWQD\SD@IWRISILEL R
FRPSDULQJ UHVSRQVHV ZLWK FXUULFXODU PDWHULDOV DQG G

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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JLIXUHMLPHQVLRQV RI WHDFKHU HGXFDWLRQ IRU WKH SHGDJRJLFDO XVH |

6RXUFHHDWHG E\ WKH DXWKRUV

1,7,%$/ $1' &217,18,1* ('8&$7,21 $ )250$7,9( $5&+,7(&785( )25
(1(0(17$5< 6&+22/,1*

| WHDFKHU HGXFDWLRQ FRQVWLWXWHY WKH VWUXFWXULQC
LW EHFRPHV HVVHRRZ MWK MRHGKPHWIWRRQFDQ EH RUJDQL]HG LG
EHWZHHQ LQLWLDO DQG FRQWLQXLQJ HGXFDWLRQ VKRXOG QR\
IRUPDWLYH FRQWLQXXP WKDW DFFRPSDQLHV WHDFKHUV WKUR:

QLWLDO HGXFDWURDRQ LQJVSHREKIDPY OLFHQFLDWXUDV P>
DQG VWUXFWXULQJ WKHPH DYRLGLQJ WUHDWPHQW DV DQ RSW
SDWKZD\ LV WR LQVHUW $, LQFWRLFRP S RQUIQRAXWD XK FR\DM GYBH Q
DUWLFXODWLQJ WKHRU\ DQG SUDFWLFH 7KLV HQDEOHV IXWXU
LVVXH QRW DV DQ LVRODWHG *WHFKQRORJLFDO WE®KOBWIURRF
FRQFUHWH H[SHULHQFHV RI SODQQLQJ ZLWK $, DOZD\V IRFXVL

&RQWLQXLQJ HGXFDWLRQ LQ WXUQ VKRXOG EHRARQFHLYH
LQLWLDWLYH &RPPXQLWLOHSVRDSGDWWDFKHVVQHAZRUNY FDQ V
OHDUQLQJ WKURXJK FDVH DQDO\VLVY SUDFWLFH UHYLHZ DQG |
IRUPDW LV HVSHFLDOO\ UHOHYDQW LQ HOHPHQWDUWHEBDFD WY F
KROLVWLF GHYHORSPHQW UHTXLUH WKDW WHFKQRORJ\ QRW Z}
SURFHVVHV RI DXWKRUVKLS DQG SDUWLFLSDWLRQ

$ FRQVLVWHQW IRUPDWLYH SURSRVDO LQFOXGHV DW OHDV
IRXQGDWLRQV D[LV LQ ZKLFK WHDFKHUV VWXG\ $, FRQFHSWYV

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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VHFRQG LV WKH GLGDFWLF D[LW SO® @ & HEK EDH/GIIE) RO REM® BKRAM L
DQG DVVHVVPHQW 7KH WKLUG LV WKH HWKLFDO D[LV FRQFHU
GLVFXVVLRQV Rl UHVSRQVLELOLW\ 7KH IRXUWK LV WKH DVVHYV
RFXPHQW DQDO\]H DQG UHSODQ SUDFWLFHV WUHDWLQJ WKF

7HDFKHU HGXFDWLRQ IRU ZRUN ZLWK DUWLILFLDO LQWHOC
WKH VSHFLILFLWLHV RI FKLOG GHY H®&R SPH @\M WDLYGV DH B U QLKQV
OHYHOV HOHPHQWDU\ HGXFDWLRQ LV PDUNHG E\ WKH FRQVRO
WKLQNLQJ VRFLDO LQWHUDFWLRQ DQG FRQVWUXFWLRQ RI LQ
DXMRWHG VI\VWHPVY FDQ ERWK EURDGHQ IRUPDWLYH H[SHULHQF
UHSODFHV SUDFWLFHVY PHGLDWHG E\ KXPDQ LQWHUDFWLRQ OI
PHDQLQJIXO OHDUQLQJ 7KXV WHDFRWU$SHBXVDWQRW REBRXO® H
VKRUWFXW EXW DV D UHVRXUFH FDUHIXOO\ LQWHJUDWHG LQW]
LQGLYLGXDOLW\

$QRWKHU FHQWUDO DVSHFW FRQFHUQV WKH UHODWLRQVK!
OHDUQLQJ $XWRPDWHG V\VWHPV IRU FRUUHFWLRQ SHUIRUPD
LQFRUSRUDWHG LQWR HGXFDWLRQDO SODWIRUPV ZLWK WKH Sl
:LOOLDPVRQ DUJXHV VXF KKK WRHPS/OW HQVG R/IRWUKHHG M S F D \
TXDQWLILDEOH LQGLFDWRUV VKLIWLQJ DVVHVVPHQW IURP D Il
PHDVXUHPHQW ,Q HOHPHQWDU\ HGXFDWLRQ WKLV ULVN LV SC
LQIOXIQQWKHRFRQVW BIXFWHHPQ RRWHODWLRQ DQG WKH FKLOGYV
7HDFKHU HGXFDWLRQ PXVW WKHUHIRUH SUHSDUH WHDFKHUV W
DYRLGLQJ DXWRPDWLF SHGDJRJLFDO \& HDAL DL BRNO B P\G LYUWHH \FIRD
SUDFWLFH RULHQWHG WRZDUG GHYHORSPHQW

7KH UHODWLRQDO GLPHQVLRQ RI WHDFKLQJ DOVR DVVXPH
SUHVHQFH RI $, LQ EDVLF VFKRROLQJ BURIRXQ®G @ Q VKDHMHEQ R L
ERQGYV WUXVW OLVWH®HPHQ@WG WKBRIJBDWYQRY EH DXWRPDW
WKDW LQ D FXOWXUH PDUNHG E\ WHFKQLFDO PHGLDWLRQ WKH
ZKHQ WHFK QRN MHKH SODFH RI KXPDQ HQFRXQWHUV ,Q WKLV
UHLQIRUFLQJ WKH FHQWUDOLW\ Rl WKH SHGDJRJLFDO UHODWL
ZHDNHQ WKH WHDFKHUYV UROH DIV \WRYHQWHEOHOWKDRU HWERKICH
VXSSRUW WHDFKLQJ SUDFWLFH DQG QHYHU UHSODFH WKH SHG
SURFHVV

ORUHRYHU WHDFKHU HGXFDWLRQ IRU $, VKRXOG IRVWHU W
SURGXPMHLGEW HIIHFWV GHSHQGLQJ RQ WKH VRFLRFXOWXUDO F

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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WHUULWRULHV ZLWK IHZHU UHVRXUFHV XQVWDEOH FRQQHFWL
LQWURGXFWLRQ RI $, XQHYHQ\OL\R @RDFE VAP P & WW&H & \H GXRIZ \ Q
WHFKQRORJLHV RIWHQ UHSURGXFH H[LVWLQJ LQHTXDOLWLHYV 2
DGHTXDWH IRUPDWLYH VXSSRUW 3UHSDULQJ WHDFKHUV IRU W
GHYHORSLQWWVWRVQRENYO FRQWH[WVY HQDEOLQJ SHGDJRJLFDO
FRQGLWLRQV DQG DYRLG QDWXUDOL]LQJ KRPRJHQHRXV DQG H|

)LQDOO\ LW LV HVVHQWLDO WR XQGHUVW®RQGWRAMFHIGAKIHLR M/
PHUHO\ D SHGDJRJLFDO RQH 7KH GHFLVLRQ WR XVH RU QRW X
DXWRPDWHG UHVSRQVHVY WR SURWHFW GRQYDWLW B WHVS /QL B [G
SURIHVVLRQDO DQG FLYILF UH\VBRQMLVEY OLKMDOW) QR UARP SXWHUL]
GHFLVLRQ LV DOVR D PRUDO GHFLVLRQ ,Q HOHPHQWDU\ VFKRF
FKLOGUHQ ODFN IXOO FDSDFLW\ WR FRQVHQ®GRDOW R UALR\PKSRU K K
WHDFKHU HGXFDWLRQ IRU $, VKRXOG VWUHQJWKHQ WHDEKLQJ
GHIHQVH Rl FKLOGUHQYV ULJKWV UHDIILUPLQJ WKH VFKRRO D!
DXWRPDWLRQ

3('$*2*, &%/ 35%&7,&(6 :,7+ $, ,1 (/(0(17$5< ('8&%$7,21 35,1&,3/(6 ):
''$&T7,& '(6,%1

7R SUHYHQW WKH FKDSWHU IURP EHFRPLQJ D PDQXDO RI W
SULQFLSOHY DSSOLFDEOH WR GLIITHUHQW WRH D' HW WH\R Q7LKQH | ISW
ZLWK $, VKRXOG VWUHQJWKHQ SUREOHP IRUPXODWLRQ FXULR
WHDFKHUV FDQ JXLGH WKH FRQVWUXFWLRQ RI EHWWHU TXHVW
VRXUFHV DQGFOWHR@®RQWRSV

7KH VHFRQG SULQFLSOH LV JXLGHG DXWKRUVKLS $, FDQ V
RI LGHDV EXW DXWKRUVKLS PXVW EH PDLQWDLQHG DV D KXPD
5RMR DQG /DQAREKH®U DQ®UJIXH WKDW PXOWLOLWHUDFLH
PHDQLQJ SURGXFWLRQ LQ GLIIHUHQW ODQJXDJHV LQ WKLV VF
WKH VWXGHQWYTV YRLFH

7KH WKLUG SULQFLSOH LV YHULOLRD\W GRIY DLMVDL K DFERWW L)ER
SUDFWLFHV DW DSSURSULDWH OHYHOV 3:KHUH GRHV WKLV LQI
VXSSRUWV WKLV FODLP"" 3,V WKHUH DQRWKHU VRXUFH WKDW F
ULRNLQIRUPDWLRQDO VXSHUILFLDOLW\ DQG WR WKH XQGXH DX

7KH IRXUWK SULQFLSOH LV FDUH ZLWK GDWD DQG ZLWK FK
DYRLGLQJ H[SRVXUH Rl SHUVRQDO LIQWR BRI WILIRRH VJ K RGIXQEOW K |

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ

7($&+(5 ('8&$7,21 )25 $, :,7+ (/(0(17$5< 6&+22/ 678'(176 &5,7,&$/ 0(', 87, R12*(&$/&!

17(17,218/,7<



GLVEXVVLQJ SULYDF\ LQ DFFHVVLEOH WHUPV DQG VHOHFWLQJ
JXLGHOLQHV DUH D UHIHUHQFH IRU LQVWLWXWLRQDO DQCGC
RI UVJKWFOXVLRQ DQG UHVSRQVLELOLW\

,03/,&%$7,216 )25 ('8&%$7,21%$/ 32/,&< $1' 6&+22/ *29(51$1&(
7KH SHGDJRJLFDO UHIOHFWLRQV GHYHORSHG WKURXJKR X\
FDQQRW EH DGGUHVVHG VROHO\ ZLWIRWQLWRBDWRGSHVRKRR G LLYQ
FRQWUDU\ LW LV D VWUXFWXUDO LVVXH UHTXLULQJ DUWLFXOI
LQVWLWXWLRQDO QRUPDWLYH DQG HWKLFDO FRQGLWLRQV IR
7HDFKHURQGXRDW, FDQQRW GHSHQG H[FOXVLYHO\ RQ LQGL
WKDW DUWLFXODWH FXUULFXOXP WHDFKHU HGXFDWLRQ LQIU
REVHUYHV WKDW WHFKQRORJGRYMWBAG WHRGEH Q P]DONLFRHID \
ZLWKRXW WHDFKHU SDUWLFLSDWLRQ 7R UHGXFH UHVLVWDQFH
ZLWK VFKRROV WDNLQJ LQWR DFFRXQW FRQWH[WYV DQG LQHTX
'LOOLDPVRQ KLJKOLJKWYV WKNMW BB DK R OLORQROH CEQ G5 DWW E
GHFLVLRQV 7KHUHIRUH VFKRRO V\VWHPV PXVW HVWDEOLVK F
SURWRFROV WUDQVSDUHQF\ UHJDUGLQJ GDWD FROOHFWLRQ L
HGXFDWLRQWMVMKLGIBRLVLYH FKLOGUHQ PXVW QRW EH FRQYHU\
7KH UROH Rl WKH 6WDWH DQG HGXFDWLRQDO LQVWLWXWLRQV
VHUYH WKH HGXFDWLRQDO SURMHFW QRW WKH UHYHUVH

),1$/ &216(5$7,216

7HDFKHU HGXFDWLRQ IRU ZRUN ZLWK DUWLILFLDO LQWHOO
D IRUPDWLYH HWKLFDO DQG SROLWLFDO LPSHUDWLYH RI WKH
ORQJHU REFXSLHV D SHFDLVBKRIQD® SOMAFWLIEGWHGLW RSHUDWHYV I
ODQJXDJH DQG YLVLELOLW\ GLUHFWO\ LQWHUIHULQJ ZLWK ZD
DQG OHDUQLQJ 7KLV VKLIW DQQRXQFHG L QQWIXFHWLLQY W U/RNDXEF FH
WHFKQRORJLHV UHFRJQL]LQJ WKDW WKH\ QRW RQO\ VXSSRUW
WHPSRUDOLWLHY DQG HGXFDWLRQDO UHODWLRQVKLSV

,Q OLJKW RI WKLV VFHQDULR HGXFDWLQJ VBRHIRNKINUNQWROIH
DQG LQ FHUWDLQ FRQWH[WV GDQJHURXV 8QFULWLFDO DGRS
GHSHQGHQF\ ZLGHQ HGXFDWLRQDO LQHTXDOLWLHV DQG OHJL
LQFRPSDWLEOH ZLWRWLRHHSUEQRULRIHWRIDEJIJXHG WKURXJKRXV
PXVW PRYH IURP DQ RSHUDWLRQDO ORJLF WR D SHUVSHFWLYH

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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LOQWHQWLRQDOLWLHYV LQVFULEHG LQ DOJRULW KMWRHLLFL B\ VRAUH WK HDI
LQVHUWLRQ LQWR GDLO\ VFKRROLQJ

7KH FKDSWHU PDLQWDLQV WKDW FRQVLVWHQW WHDFKHU H
DUWLEFXODWH WKUHH LQVHSDUDEOH GLPHQVLRQV SHGDJRJLFL
H[SOLFLWL¥VRURBEMHFEWLYHV VRFLRWHFKQLFDO HWKLFV ZKLFK
SURWHFWLRQ DQG FKLOGUHQYTV ULJKWV DQG DOJRULWKPLF F
DQG VRFLDO HIIHFWV Rl LQWHNQRQVH @W FK R WH® L Q7 K R M VG PAHK
LQWHUQDWLRQDO JXLGHOLQHV FRQVWLWXWH WKH FRUH RI D
FRPSOH[ GLILWDO HQYLURQPHQWYV

)XUWKHUPRUH LW KDV EHHQ HYLGHQFHGHSKDRW WK® FHREQX\FE
FROODERUDWLYH SURIHVVLRQDO FXOWXUHV LQ ZKLFK WHDFKH
FULWHULD DQG EXLOG VLWXDWHG SHGDJRJLFDO NQRZOHGJH
VXSSRUWHGWIURF DWVG ERQWLQXLQJ WHDFKHU HGXFDWLRQ VWL
WHFKQRORJ\ GHFLVLRQV IURP EHLQJ LPSRVHG YHUWLFDOO\ RU
SROLFLHV DQG GDWD JRYHUQDQFH VWUXFWEDB\DBISF &R & DRIHRQ 1
ZRUNLQJ FRQGLWLRQV ZLWK $, LQ EDVLF VFKRROLQJ

W LV FRQFOXGHG WKHUHIRUH WKDW DUWLILFLDO LQWHO
HGXFDWLRQ ZKHQ VXERUGLQDWHG WR D SHGDJQ BIPFRFQW 3K\R D BF
KROLVWLF IRUPDWLRQ 6FKRROV PXVW HQVXUH WKDW VWXGHQ
WHFKQRORJ\ WKDW RUJDQL]HV WKH ZRUOG WKH\ OLYH LQ GHY
UHVSRQVLEOH DXWKRUWKLBEL IDQMGLRRQVEKRXIW SDHDIILUPHG WK
LQGLVSHQVDEOH KXPDQ PHGLDWLRQ LQ WLPHV RI DXWRPDWLR
REVFXUH EXW VWUHQJWKHQV IXQGDPHQWDO HGXFDWLRQDO SU

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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5()(5(1&(6

%HQMDPL@DBEKKDIWHU 7THFKQRORJ\ $EROLWLRQLVW 7RROV
S3ROLW\ 3UHVV

JORULGL /XFLDQR 7KH (WKLFV RI ,QIRUPDWLRQ 2[IRUG 2

+ROPHV :D\QH 7XRPL ,ONND $UWLILFLDO 3R W\HSOHIFIW HQHF
SUDFWLFHV /RQGRQ 5RXWOHGJH

IDQNVKHDU &ROLQ .QREHO OLFKHOH 1HZ /LWHUDFLHV (Y
ODLGHQKHDG 2SHQ 8QLYHUVLW\ 3UHVV

1REOH 6DIL\D 8PRMD $OJRULWKPV RLQIY WBHMWURQF H RBD K
<RUN 1HZ <RUN 8QLYHUVLW\ 3UHVV

3SDSHUW 6H\PRXU OLQGVWRUPV &KLOGUHQ &RPSXWHUYV
5RMR 5R[DQH /HWUDPHQWRYV P~-OWLSOBNVWHVYBPEOBW YOKR
LQFOX¢MmR@B@XOR 3DUIEROD (GLWRULDO

6HOZ\Q 1HLO (GXFDWLRQ DQG 7THFKQRORJ\ .H\ ,VVXHV D

81(6&2 5HFRPPHQGDWLRQ RQ WKH (WKLFV RI $SUWLILFLDO
81(6&2 *XLGDQFH IRU *HQHUDWLYH $, LQ (GXFDWLRQ DQG

‘LOOLDPVRQ %HQ %LJ 'DWD LQ (GXFDWLRQ 7KH 'LILWDC
JRQGRQ 6DJH

=XERIl 6KRVKDQD 7KH $JH RVBXUKHLQOKOW AR W& DS+X\PDA )
JURQWLHUIRHIZ3IRZBHN 3XEOLF$IIDLUV

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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EDITORA &+ $ 3 7 ( 5

3('$*2*,&%/ 35$&7,&(6 )25 7+( ,1&/86,21 2) 1(852',9(5*(17 678'(17
$6' $'+' '<6/(;,$

@ KWWSV GRL RMUXPSXE

(OKLQH &RUUHL DD FRLOREIGHDILUJtQLD %RUJHV 2ODWHIIODL G G|
ODQWXBRPUPHP $GULDQD 3CiBRGR PRYMHUBLUDSGRRLDYD 6 RX
$PDUDO PDWNRQGR /RSHYDGML BQQWD6DQWRY GOO&B YW MDA UGF
&RVWDD]LBOODD 2URVFR GH GRW]HD GH B RX%GU XDAY®D 6L20YD 'X

$%675%$&7

7KIBRRN FKDSWHU DLPV WR DQDO\]H LQFOXVLYH SHGDJRJLFDO
QHXURGLYHUJHQW VWXGHQWYV IRFXVLQJ RQ $XWLVP 6SHFWUXI
'LVRUGHU $'+' DQG G\VOH[LD ZLWK RQ WKHH FRQVKHR[@RRIRED V|
TXDOLWDWLYH ELEOLRJUDSKLF UHYLHZ JURXQGHG LQ QDWLRQ
DXWKRUV VXFK DV 9\JRWVN\ ODQWRDQ %DUNOH\ DQG /\RQ D\
HGXFBWORGLHY 7KH UHVXOWYV LQGLFDWH WKDW SHGDJRJLFDO
DFWLYH OHDUQLQJ PHWKRGRORJLHY DGDSWHG WHDFKLQJ UHV
VLIJQLILFDQWO\ HQKDQFH VWXG HQ V) 6 RFILHRFHARRW LEODOQE B Y H
ILQGLQJY DOVR HPSKDVL]H WKH UHOHYDQFH RI FRQWLQXRXV W
VFKRROV IDPLOLHV DQG PXOWLGLVFLSOLQDU\ WHDPV ,W LV |
VWXGHEWYHVHDWWLWXGLQDO SHGDJRJLFDO DQG RUJDQL]DWL
WHDFKLQJ PRGHOV WRZDUG DQ HTEHWWEHQH GDIF 6 N ¥ ¥ WELGRK) DIDQT

16SHFLDOLVW P® OMWRDIHQ&WNRBQHY,)BRG /LFHQVLQJ
(PDLO HODLQHMDFRELQD#KRWPDLO FRP
20DVWHU TV )i GHW WG BYLYHUVLW\ Rl 3DUDtED 8)3%
(PDLO MDFLQHLGHYLUJLQLD#JPDLO FRP
38QGHUJUDGXDWH 6WXEHQW) LQ %LRPHGLFLQH
(PDLO NDWHODLQHPDULD#JPDLO FRP
40DVWHGHQBWXQ *BORYWURQGDGH &LGDGH 6HF 6mR 3DXOR
(PDLO DGULDQDJRXYHLD #JPDLO FRP
5*+UDGXDWH L@STHEBURILGDGH HBO$ GR $UDFD~
(PDLO DQGUHDSHVTXLVDGRUD #JPDLO FRP
$8QGHUJUDGXDWH 6WH8GHQ@W LQ 3HGDJRJ\
(PDLO JLRYDQDODERPER#JPDL

7'RFWRUDO &DQGLGDWH LQ *HRJUDSK\

)&781(63

(PDLO IHUQDQGRHGXFDU HGXFDU#JPDLO FRP
8*UDGXDWH LQ 3HGDJRJ\

8/%5%/XWKHUDQ 8QLYHUVLW\ Rl %UD]LO

(PDLO FRVWDWDWLDQQH #JPDLO FRP
SODVWHUTV 6WXGHQW LQ 3KLORVRSK\

JHGHUDO 8QLYHUVLW\ RI 3LDXt

(PDLO HO\PDFHGRF#JPDLO FRP

03K LQ *HRJUDSK\

(PDLO JUD]DRURVFR#JPDLO FRP

L*YUDGXDWH LQ /HWWHUYV

),3t,QWHJUDWHG &ROOHJIHV RI 3DWRYV

(PDLO (GLQHWHVRXVD #JPDLO FRP
2*ypDGXDWH LQ 3HGDJRJ\

YDFXOW\ RI 6FLHQFHV RI :HQFHVODX %UD]

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
3('$*2*,&%/ 35$&7,8&(6 )25 7+( ,1&/86,21 2) 1(852',9(5*(17 678'(176 $6' $'+'
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(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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,1752'88&7,21

7KH GLYHUVLW\ SUHVHQW LQ HGXFDWLRQDO FRQWH[WV KD
UHTXLULQJ VFKRROV WR DGRSW SHGDJRILFODUS WRHW L FE& WK K\
QHXURGLYHUVLW\ HPHUJHV DV D IXQGDPHQWDO FRQFHSW IRU
FRQGLWLRQV VXFK DV $XWLVP 6SHFWUXP 'LVRUGHU $6' S$WWHFE
DQG G\VOH[HDLBRIRW BXW DV YDULDW LSRIPW \R URRB DQFICOQFMYIER Q L
HGXFDWLRQ WKHUHIRUH WDNHV RQ WKH FKDOOHQJH RI HQVX!
WKHVH VWXGHQWY LQ PDLQVWUHDP VFKRRO HQYLURQPHQWYV

'"HVSLWH OHJDO DQG UHJXODWRU\ DGYDQFHV VXFK DV WKt
WKH 3HUVSHFWLYH RI ,QFOXVLYH (GXFDWLRQ D JDS LV VWLOO
SUDFWLFHV HIITHFWLYHO\ LPSOH P HQNUNGUIHS RUKWM € OIDVFXIRR PH 2
DGDSWDWLRQ FKRRVLQJ DSSURSULDWH PHWKRGRORJLHV DQG
VSHFLILF HGXFDWLRQDO QHHGV RI QHXURGLYHUJHQW VWXGHQ
RQ LQFOXVINYFDOHSWIRWLFHYV

,Q WKLY FRQWH[W WKH UHVHDUFK SUREOHP JXLGLQJ WKL\
SUDFWLFHV IDYRU WKH LQFOXVLRQ DQG OHDUQLQJ Rl QHXURG!
UHJXODU HGXFDWLRQ" VKWMRIBQBOD/®I REMBRWILLYHI SHGDJRJLFDO
VFKRROLQJ Rl WKHVH VWXGHQWYV 7KH VSHFLILF REMHFWLYHV
QHXURGLYHUVLW)\ DQG LQFOXVLYH HGXFDWLRQ ELQGMOWGHGQ
ZLWK $6' $'+' DQG G\WOH[LD DQG F UHIOHFW RQ WKH UROH F
VFKRRO LQFOXVLRQ SURFHVV

7KH MXVWLILFDWLRQ IRU WKLV VWXG\ LV EDVHG RQ WKH V|
WKH VFKRROFSIQWWUDO UROH LQ SURPRWLQJ HTXLW\ DQG YDOXL
GLVVHPLQDWLQJ LQFOXVLYH SHGDJRJLFDO SUDFWLFHV FRQWU
EDUULHUV DV ZHOO DV WR EXLOGLQJ P RUM HHPLRIFRIDPHLIWD/Q G

JURP D WKHRUHWLFDO VWDQGSRLQW WKLV FKDSWHU LV V;
HPSKDVL]H WKH LPSRUWDQFH RI SHGDJRJLFDO PHGLDWLRQ DQ
ODQWRDQ ZKR DG Y RFIODWH W HROF PHVYFKRRO\RQH ZLWKRXW C
% DUNOH\ DQG /\RQ ZKRVH VWXGLHV SURYLGH VXEVL(
$'+ DQG G\VOH[LD UHVSHFWLYHO\ 7KHVH WKHRUHWLFDO FRQ\
SHGDJRJLFDO SUDFWLFHV GLVFXVVHG WKURXJKRXW WKH FKDS

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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0(7+2'2/2%<
TYPE OF RESEARCH

7KLV FKDSWHU LV FKDUDFWHUL]JHG E\ D TXDOLWDWLYH DS
GHVFUD®WDYWLFDO FKDUDFWHU 4XD®DW BWLY HWGHQBEOFY DR
XQGHUVWDQGLQJ RI FRPSOH[VKGKFDWLAPDXVEXHERFFDQIMJILEDC
QHXURGLYHU3REWOWWPREHQWMULQJ WKHLU VRFLDOOLFXM\WXUDO

7KH FKRLERJRDEKE® UHVHDUFK LV MXVWLILHG E\ WKH QHH
DOUHDG\ SURGXFHG RQ LQFOXVLYH HGXFDWLRQ QHXURGLYHU"

DATA COLLECTION PROCEDURES

'DWD FROOHFWLRQ ZDV FDUULHG RRWR WKRILRXQYW LWIKFH 2RUNM
ERRNV DUWLFOHV LQ LQGH[HG MRXUQDOV GLVVHUWDWLRQV
WKH ILHOGV RI HGXNBWH PY BOIG(/RHPRRIIOH 6 FKR®DAH WG &$3
FRQVXOWHGJ QUWVRILRQDPLDQG LQWHUQDWLRQDO SXEOLFDWLRQ
FODVVLF ZRUNV UHOHYDQW WR WKH WKHRUHWLFDO IUDPHZRUN

INCLUSION AND EXCLUSION CRITERIA

7KH LQFOXVLRQ FULWHULD DGRSWHG ZHUH ODS UWDNFX\GELFHHW [
VFKRRO FRQWH[W E ZRUNV UHODWHG WR WKH VFKRROLQJ RI
UHVHDUFK JURXQGHG LQ UHFRJQL]JHG WKHRUHWLFDO IUDPHZRL
UHODWLRQ WR WKMW H&XE6 DMMLWRIO® & [FROXWHYHO\ WR FOLQLFDO O
SHGDJRJLFDO SUDFWLFH ZHUH H[FOXGHG

ANALYSIS TECHNIQUES AND INSTRUMENTS

'‘DWD DQDO\VLYVY ZDV FRQGXFWHG XVLQJ FRQWHQW DQDO\VL
WKH RWDRQ]FDWHIJRUL]DWLRQ DQG LOQWHUSUHWDWLRQ RI WK
HPHUJHG IURP WKH VA\VWHPDWLF UHDGLQJ RI WKH VHOHFWHG F
IOH[LELOLW\ DFWLYH PHWKRG RGRKRRXHM HD/G D W O YW\ IRYH RO WWH D K
WUDLQLQJ $QDO\WLFDO ILFKHV QRWH FDUGV VXPPDULHV ZHLU
FRPSDULVRQ DQG VIQWKHVLYVY RI WKH PDLQ ILQGLQJV

GROUNDED DISCUSSION OF THE DATA
7KH GLVFXVVLRQ RI WKH GDWD ZDV FRQGXFWHG LQ OLJKW
HGXFDWLRQ DQG WKH QHXURGLYHUVLW\ SHUVSHFWLYH 9\JRW)\

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
3('$*2*,&%/ 35$&7,8&(6 )25 7+( ,1&/86,21 2) 1(852',9(5*(17 678'(176 $6' $'+'



Rl OHDUQLQJ DV D VRFLDOO\ PAMXUID WA SRSWRRHWHWHVRXYE&HUWHBEP

GHYHORSPHQW ODQWRDQ VXSSRUWY WKH DQDO\VLV RI Wtk
GLIITHUHQFHV ZKLOH $UPVWURQJ FRQWULEXWHYV WR XQGH
H[SUHVIVKRBDR) GLYHUVLW\ 6WXGLHV E\ %DUNOH\ DQG /\R(

DQDO\]LQJ WKH VSHFLILFLWLHV RI $'+' DQG G\VOH[LD LQ WKH F
UHIOHFWLYH DUWLFXODWLRQ EHWEZHHQ WKHRU\ DQG SHGDJRJL

5(68/76 $1' ',6&866,21

7KH DQDO\VLV RI WKH VHOHFWHG VFLHQWLILF ZRUNV PDGH
HITHFWLYH SHGDJRJLFDO SUDFWLFHYV IRU WKH LQFOXVLRQ RI Q
$XWLVP 6SHFWUXP '"$§ WRWHEHULRS@ 'HILFLW +\SHUDFWLYLW\ '"LVRL
UHVXOWY LQGLFDWH WKDW WKH UHDOL]DWLRQ RI VFKRRO LQF(
DGRSWLRQ RI GLYHUVLILHG PHWKRGRORJLHVY DQG WKH WHDFK

INCLUSIVE PEDAGOGICAL PRACTICES IDENTIFIED

$PRQJ WKH PDLQ ILQGLQJV EXUULFXODU IOH[LELOLW\ VWD
ZD\V Rl OHDUQLQJ 6WXGLHVY LQGLFDWH WKDW DGDSWDWLRQYV
PRGSVRPRWH JUHDWHU SDUWLFLSDWLRQ DQG PHDQDD QN R DIH [

JRU VWXGHQWYV ZLWK $6' IRU H[DPSOH WKH XVH RI VWUX]I
DFWLYLWLHV IDYRUV FRJQLWLY B /GG APRWIRR GDO FSUUDRN B W\
DFWLYLWLHVY WDVN IUDJPHQWDWLRQ DQG IUHTXHQW IHHGEDF
JRU VWXGHQWYV ZLWK G\VOH[LD VWUDWHJILHV VXFK DWQWRH\XV
UHVRXUFHV SURYH HIIHFWLYH

Table 1 #Inclusive pedagogical practices for neurodivergent students

&RQGLWI ,GHQWLILHG SHGDJRJLFDO SUDF
$6° 8VH RI YLVXDO VXSSRUWV VWUXFWXUHG |
$'+! $FWLYH PHWKRGRORJLHV VKRUW WDVN
'"\VOHJ[LD OXOWLVHQVRU\ UHVRXUFHV WH[WXDO DGE

TEACHER TRAINING AND PEDAGOGICAL MEDIATION

$QRWKHU UHOHYDQW ILQGLQJ FRQFHUQV WHDFKHU WUDLQ
LPSOHPHQWDWLRQ RI LQFOXVLYH SUDFWLFHV 7KH OLWHUDWX!|
LQFOXVLYH HGXFDWLRQ GHPRQVWUDFWHNVRIBGBWSW BRGOLIRIQFH

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
3('$*2*,&%/ 35$&7,8&(6 )25 7+( ,1&/86,21 2) 1(852',9(5*(17 678'(176 $6' $'+'



GHDO ZLWK GLYHUVI3BUPHQMWGH FODMWY WKRR SHUVSHFWLYH SH
SOD\V D IXQGDPHQWDO UROH FX?\8XUDNOJRWMRUN KLVWR UHEDIC
RFEX WKURXJK VRFLDO LQWHUDFWLRQ DQG LQWHQWLRQDO WH

CHALLENGES AND POSSIBILITIES FOR SCHOOL INCLUSION

'"HVSLWH WKH DGYDQFHV LGHQWLILHG WKH DQDO\]HG VWX
VFDUFLW\ Rl PDWHULDO UHVRXUFHV WHDFKHU ZRUNORDG DQ(
IDFWRUV KLQGHU WKH V\VWHPLDWLEHRROYJ\RR O E B O VB UG R L ALK O+
SRLQWVY WR SRVVLELOLWLHV IRU RYHUFRPLQJ WKHVH FKDOOHC
PXOWLSURIHVVLRQDO WHDPV DQG IDPLOLHV DV ZHOIOQBY XVKWY
HG X F DMWIPR/AQW UR Q J

,Q JHQHUDO WKH UHVXOWV FRUURERUDWH WKH XQGHUVWI
GRHV QRW GHSHQG H[FOXVLYHO\ RQ GLDJQRVHV EXW RQ WKH
YDOXLQJIURIQEHNHDY HGXFDWLRQDO SRWHQWLDO 7KXV WKH GL
D VFKRRO WKDW UHFRJQL]JHV GLYHUVLW\+:ONDJ @RQY \§ UWKMAW H
HTXLW\ DQG VRFLDO MXVWLFH

&21&/86,21

7KLV FKDHWHWRDRO®DO\]H SHGDJRJLFDO SUDFWLFHV GLUHF\
VWXGHRFMKWLQJ RQ $XWLVP 6SHFWUXP 'LVRUGHU $6' $WWHQW
$'+' DQG GYVAMKDQ WKH FRQWH[W Rl EDVLF HXSSRIRDIERQD Q4D
ELEOLRJUDSKLF UHYLHZ JURXQGHG LQ FODVVLF DQG FRQWHPS
XQGHUVWDQG ZKLFK SHGDJRJLFDO VWUDWHJLOHPRQWQL BX\RHA
WKHVH VWXGHQWVLR@® UHJXODU HGXFD

7KH PDLQ UHVXOWY VKRZHG WKDW SHGDJRJLFDO SUDFWLF
DFWLYH PHWKRGRORJLHVY WKH DGDSWDWLRQ RI WHDFKLQJ UH
SDUWLFLSDWLRQ HQJDJHPHQWQ.D QB XRHRIEQLYGIU XOQOWH D W@ GOID WY
SHGDJRJLFDO PHGLDWLRQ DQG WHDFKHUVY FRQWLQXLQJ HGXF
LQFOXVLYH HGXFDWLRQDO HQYLURQPHQWY FDSDEOH Rl UHVSH

$V D AEQWWURQ WKLV VWXG\ UHLQIRUFHV WKH XQGHUVWDZC
H[SUHVVLRQ Rl KXPDQ GLYHUVEDWHBGRYQ® PHEBLFEQG LGHQLFEWU V ¢
VIVWHPDWL]LQJ WKHRUHWLFDOO\ JURXQGHQ LRIFIOXY IMWX-5 SR IG\ .
WHDFKHUV DGPLQLVWUDWRUV DQG UHVHDUFKHUV LQWHUHVW
DFFHVVLEOH HGXFDWLRQ DQG FRQWULEXWHVY WR VWUHQJWKH

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
3('$*2*,&%/ 35$&7,8&(6 )25 7+( ,1&/86,21 2) 1(852',9(5*(17 678'(176 $6' $'+'



J)LQDOO\ ZH VXJJHVW FRGI®XFAKL\VYKHP SIQYHDWLUBWHY WK F
SHGDJRJLFDO SUDFWLFHV LQ VSHFLILF VFKRRO FRQWH[WV DV
HGXFDWLRQ DQG WKH LPSDFW Rl FROODERUDWLYH DFWLRQV D
6XK LQYHVWLIJDWLRQV PD\ EURDGHQ WKH XQGHUVWDQGLQJ RI
IRU QHXURGLYHUJHQW VWXGHQWY VWUHQJWKHQLQJ WKH FRQ\
HGXFDWLRQDO SUDFWLFH

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
3('$*2*,&%/ 35$&7,8&(6 )25 7+( ,1&/86,21 2) 1(852',9(5*(17 678'(176 $6' $'+'



5()(5(1&(6

SUPVWUR®GDV7KIHXURGLYHUVLW\ LQ WKH &0ODVVURRP 6WUL
ZLWK 6SHFLDO 1HHGV 6 XFFHHEDLQ@GAHKORRBG&O QG /LIH

%DUGLQ /DXUHQFH $QiOLVH GH FRQWH~GR >&RQWHQW DQ
3LQIWHR 6mR 3DXOR (GLO}HV

%DUNOH\ 5XVVHOO $ 7UDQVWRUQR GH GplILFLW GH DWHC
WUDWDPHQWR >$WWHQWLRQ)GHILFLW K\SHUDFWLYLWHGLBRU®
$OHJUH $UWPHG

I\RQ * B5HLG 5HDGLQJ 'LVDELOLWLHV :K\ 'R 6RPH &KLOGL
%DOWLPRUH 3DXO + %URRNHV 3XEOLVKLQJ

ODQWRDQ ODULD 7HUHVD (JOpU ,QFOXVmMR HVFIRROPW LR FIOX
ZKDW LV LW"RZER' &WRZ@DXOR ORGHUQD

OLQD\R ODULD &HFtOLD GH 6RX]D 2 GHVDILR GR FRQKHFLI
FKDOOHQJH RI NQRZOHGJH TXDOLWDWLYH UHVHDUFK LQ KHDO

SLPHQWD 6HOPD *DYDQGRR*KHERLAAVVRU UHIOH[LYR QR %U
FRQFHLWR >5HIOHFWLYH WHDFKHU LQ %UD]JLO JHQHVLV DQG F

NIJRWVN\ /HY 6HPLRQRYLFK $ IRUPDomR VRFLDO GUODDRKQW
GH -RVp &LSROOD 1HWR HW DO 6mR 3DXOR ODUWLQV )RQWHYV

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
3('$*2*,&%/ 35$&7,8&(6 )25 7+( ,1&/86,21 2) 1(852',9(5*(17 678'(176 $6' $'+'
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@ KWWSV GRL RMUXPSXE

“RLFH ODULVD *|UJHQOXGLOHIWDILQD $A {YXKLOMR &R WDWHL D -DFR

-DFLQHLGH 9LUJtQLD %RUJHV 2 ODVHIXWDI GOt B LSOWD B ISME®BDRI0 [

2URVFR GH-BRRHO\ .LHQOLJ 6RXVYP)EBDBRQER *RQoBHONHMRGD |
-~OLR 6RXV IXPEIRMWODULD 6DQWRYV GH 6RXVD

$%675%$&7

7KLV FKDSWHU H[DPLQHV WKH SRWHQWLDOV DQG ULVNV RI XVL
QHXURGLYHUJHQW VWXGHQWY SDUWLFXODUXQWHKBVIH ZD \QK $L
OLWHUDWXUH UHYLHZ DQG EIL\PWGWRRRMGHUN/Q B QW KKHREZ \$X S SR U
RI OHDUQLQJ DXWRQRP\ DQG LQFOXVLRQ 7KH PHWKRGRORJ\ L
VIQWKHVLV Rl ZRIWMNMWRODWQHXQROXVLYH HGXFDWLRQ DOJRULW
WHFKQRORJLHV 5HVXOWV LQGLFDWH WKDW $, RIIHUV PHDQLQ.
SHUVRQDOL]HG VEDIIROGLQJ DQG PXOWLPRGDO FRRP M{HFDWILLY
IXQFWLRQ IRU VWXGHQWY ZLWK $'+' DQG VXSSRUW FRPPXQLFD
+RZHYHU WKH OLWHUDWXUH DOVR UHYHDOV VLJQLILFDQW ULV
QRUPDOL]DWLRQ FRDQIONHMWHH®NSME GHDQ¥FD FROOHFWLRQ DIIHF

10DVWHUTV VWXGHQW LQ (GXFDWLRQ 7HFKQRORJLHV &XOWXUH DQG /DQJX
8QLODVDOOH &DQRDV 56

/$77(6KWWSV ODWWHYV FQST EU

2%DFKHORUYV GHJUHH LQ +LVWRU\

8QLYHUVLGDGH (VWDGXDO GR 0DUDQKmR

(PDLO FODXGLDDVVXQFDR #JPDLO FRP

36SHFLDOLVW LQ *HRHQYLURQPHQWDO 6WXGLHV DQG /LFHQVLQJ
)3, &RUJHQWH

(PDLO HODLQHMDFRELQD#KRWPDLO FRP

“0DWW IV GHJUHH LQ /LWHUDWXUH

8QLYHUVLGDGH )HGHUDO GD 3DUDtED 8)3%

(PDLO MDFLQHLGHYLUJLQLD#JPDLO FRP

/$77(6 KWWSV ODWWHV FQST EU

5%DFKHORUYV GHJUHH LQ 3K\VLFV

8)3(

(PDLO SURIPDUFXVYLQLFLXV #JPDLO FRP

6)&781(63 3UHVLGHBWBRIXX\GHQW

81,9%*

(PDLO JUD]DRURVFR#JPDLO FRP

"8QGHUJUDGXDWH VWXGHQW LQ &KHPLVWU\ (GXFDWLRQ
,QVWLWXWR )HGHUDO GR ODUDQKmMR ,)0%

(PDLO .MKHPHO\ #JPDLO FRP

83K' FDQGLGDWH LQ (GXFDWLRQ

8QLYHUVLGDGH HGHUDO GH *RLiV 8)*

( PDLAOXL]IHUQDQGRJRQFDOYHV#XI1J EU

®6SHFLDOLVW LQ &XUULFXOXP DQG 7HDFKLQJ 3UDFWLFHYV
8)3,

(PDLO MXOLRVRXVD F#JPDLO FRP

©3URIHVVRU

)$& (63

(PDLO -RLQD VDQWRV#GLVFHQWH XIPD EU

(GXFDWLRQ DQG . QRZOHGIHXWPRPVMW 3UHVHQW DQ
$57,),&,$/ ,17(//,*(1&( $1' 1(852',9(56,7< 327(17,$/6 $1' 5,6.6 )25 678'(176 :,7+


https://doi.org/10.63330/aurumpub.022-013

7TKHVH LVVXHV DUH LOWHQVLILHG LQ GDWLILHG VFKRRO HQYLU
7TKH VWXG\ FRQFOXGHYV WKDW $, FDQ FRQWULERW H V6RI PPIRHUMF HC
ZKHQ LWV XVH LV FULWLFDOO\ PHGLDWHG E\ WHDFKHUV DQG D
GLIJQLWN DQG WKH ULJKW WR OHDUQ DFFRUGLQJ WR GLYHUVH I
GDWD SURWHWVWORQDSRRRFLWPHQW WR FRIQLWLYH MXVWLFH D
UDWKHU WKDQ XQGHUPLQHV QHXURGLYHUJHQW VWXGHQWYV

.H\ZRUGNXURGLYHUVLW\ $UWLILFLDO ,QWHOOLJHQFH $'+' $XV
MXVWLFH

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
$57,),&,$/ ,17(//,*(1&( $1' 1(852',9(56,7< 327(17,$/6 $1' 5,6.6 )25 678'(176 :,7+



,1752'887,21
7KH JURZLQJ LQFRUSRUDWLRQ RI DUWLILFLDO LQWHOOLJH
WUDQVIRUPDWLRQV LQ WHDFKLQJ DQG OHDUQLQJ SUDFWLFHYV
SHGDJRJLFDO FKDOOHQJHV $, HRSHRIMLRMAH BIFG REBEQ QIR WLRF ¥ RPIS
ZLWK WKH SULQFLSOHV RI LQFOXVLYH HGXFDWLRQ )RU QHXUR
'HILFLW +\SHUDFWLYLW)\ 'LVRUGHU $'+' DQG $XWLVP 6SHFWUX
EHYMQ PRUH2GERMNLURMW WKH SURPLVH RI SHUVRQDOL]HG UHVR X
ZLWK VXUYHLOODQFH GDWDILFDWLRQ DQG WKH UHSURGXFWL
7KH FRQWHPSRUDU\ QRWLRQ Rl QHXURGLY\WHWXGWQ WK LINWRP
SDWKRORJL]LQJ SHUVSHFWLYH WR WKH UHFRJQLWLRQ RI OHJL
'LWKLQ WKLV IUDPHZRUN $, FDQ DFW DV D PHGLDWRU RI FRJQ]
RUJDQL]H URXWLQHWHVDRIGHEEYHUVLRQPR®ZHYHU DV 6HOZ\Q
%HQMDPLQ DQG :LOOLDPVRQ ZDUQ LQWHOOLJHQW W
VWUXFW XUHAR RLIDWONRILDFIBY DQG LOWHQWLRQDOLIHOMY HPEHG (
,Q WKLV FRQWH[W WKLV FKDSWHU FULWLFDOO\ DQDO\]HV '
H[DPLQLQJ KRZ LQWHOOLJHQW WHFKQRORJLHV FDQ VLPXOWDQ
YXOQHUDELOLW\ 7R WKLV HQG R® $3+'VE6Y VHEYJIBHEWEW® LG LNWHK
HGXFDWLRQ DUWLFXODWLQJ WKHRUHWLFDO IRXQGDWLRQV St
FKDSWHU LV VWUXFWXUHG LQWR IRXU D[HV D UHYLHZIRUQHXU
QHXURGLYHUJHQW VWXGHQWY GLVFXVVLRQ RI ULVNV DVVRFLE
ILQDOO\ UHFRPPHQGDWLRQV IRU HGXFDWLRQDO SUDFWLFHV D
FRQWULEXWLRQ LV D IDPUFX BDUW H B R EDS\WRROLVF \RBINHUY VHHNLQJ W
LQWHJUDWH LQWR LQFOXVLYH HGXFDWLRQ FULWLFDOO\ HWKL

0(7+2'2/2*%<

7KLV VWXG\ LV FKDUDFWHUL]HG DV D QDUUDWLYH OLWHUD
PHWKRGRORJLFDOO\ FRQVLVWHQW IRU HPHUJLQJ PXOWLIDFHW
LQWHUDFWLRQV EHWZHHQ DUWLILFLD OYIHQMWGEHORDIW HRG H 8 Q® XN
UHYLHZV ZKRVH VWUHQJWK OLHV LQ ULJLG SURWRFROV DQG F
LQWHUSUHWDWLYH UHDGLQJV WKH FRQVWUXFWLRQ RI GLDOR.
GHYHORSPHQW®RIVFRWRHSWYX WKDW LOOXPLQDWH FRPSOH[ SKH
JDWKHU UHIHUHQFHV EXW WR XQGHUVWDQG PHDQLQJV GLVSX!
SDWKZD\V ,W LV WKHUHIRUIBHB W K \D KRG WKKD RIENHHFIR BW V W QG

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
$57,),&,$/ ,17(//,*(1&( $1' 1(852',9(56,7< 327(17,$/6 $1' 5,6.6 )25 678'(176 :,7+



DFFHOHUDWHG WHFKQRORJLFDO WUDQVIRUPDWLRQ DQG GHPD(
GHYHORSPHQWDO SV\FKRORJ\ DQG VRFLRWHFKQLFDO VWXGLH
7KH VWDUWLQJ SRLQW Rl WKLV UHNURE RRQVS$WB S SIOH FRJ /IR
LJQRUHV WKH FRJQLWLYH DQG VHQVRU\ VSHFLILFLWLHV Rl QH>
GLVFRXUVHV )RU WKLV UHDVRQ WKH FRQVWUXFWLRQ Rl WKH
ZRUNV DQLGHHVYVIQG $6' IURP WKH SHUVSHFWLYH RI QHXURGLYF
VWXGLHY RQ WHFKQRORJLHYV DQG OHDUQLQJ 3DSHUW
GDWDILFDWLRQ DQG DOJRULWKPV LQ HGXBHEDRVERQ2MRFLRW
HWKLFV )ORULGL DV ZHOO DV ZRUNV GHQRXQFLQJ DOJRL
%HQMDPLQ ,QWHUQDWLRQDO JXLGHOLQHV VXFK DV 8.
'HVLJQ IRU /HDJOVR 1L @ARWSRUDWHG JLYHQ WKHLU UHOHYDQF
7KH ILUVW PHWKRGRORJLFDO VWDJH FRQVLVWHG RI D EUR
GLJLWDO UHSRVLWRULHV DQG LQVWLWXWLRQDO GRFXPHQWYV
LQ WKH ILHOG DQG UHFHQW ZRUNV WKDW GLUHFWO\ DGGUHVV
OLPLWHG WR HGXFDWLRQ EXW LQFOXGHG FRJQLWLYH VFLHQFH
FULWLFDO VWXGLHV RQ UDLRH DWX® \I XIREHUWKFUQGBHEBR BQLIQG (
SOXUDO DQG LQWHUGLVFLSOLQDU\ DSSURDFK
7KH VHFRQG VWDJH LQYROYHG H[SORUDWRU\ UHDGLQJ SU
FDWHJRUL]DWLRQ ,Q WKLV SURFH¥YVNHQWHOG G BUNR @GP 6 UG
H[HFXWLYH IXQFWLRQ LQ $'+' DXJPHQWDWLYH FRPPXQLFDWLR
VXUYHLOODQFH DQG FKLOGKRRG GDWDILFDWLRQ DOJRULWKPL
FRIJQLWLYH\GHRBHDGMQMH MXVWLFH PXOWLPRGDO DFFHVVLELO
HGXFDWLRQ 7KLV FDWHJRUL]DWLRQ ZDV QRW UHGXFHG WR PH
WKH LGHQWLILFDWLRQ RI UHODWLRQ®WKILBXWWRQVLRQV DQG F
7KH WKLUG PHWKRGRORJLFDO VWDJH FRQVLVWHG RI LQWH
ZHUH FUHRMYHQFHG WR SURGXFH QHZ LQWHUSUHWDWLRQV RI $
GLG QRW VHHN FRQVHQYKXWLEX®W PRPHBSMWRKPONHDFWDMRUHYV WKD
H[DPSOH WKH WHQVLRQ EHWZHHQ WKH GLVFRXUVH RI DOJRUL!
FRPSDQLHV DQG DFDGHPLF FULWLFLVP Rl WKH SURGXFWLRQ R
VXUYHLOODQFH 7KLV LQWHUSUHWDWLYH PRYHPHQW HQDEOHG
DFFHVV DQG UHFRQILJXUHV YXOQHUDELOLWLHV 7KL\ VWHEKIH D
DV QHXURGLYHUVLW)\ P®&GJEQ DREKM/WHIPL F RMHBEYHQFH LQ GHIH
DQG GLJQLW\

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
$57,),&,$/ ,17(//,*(1&( $1' 1(852',9(56,7< 327(17,$/6 $1' 5,6.6 )25 678'(176 :,7+



$QRWKHU LPSRUWDQW PHWKRGRORJLFDO HOHPHQW ZDV W
XQGHUVWRRG DV VLIJQLILFDQW DEVHQFHV IRU FRPSUWKBQBYQ.
FRQVLGHULQJ VHQVRU\ VSHMMHBLW HIF¥K @R ORXM HYP W& H ODFN R
SHUVRQDOL]DWLRQ ULVNV IRU VWXGHQWW HQWKYSUHD]LDQO QVE H |
VHQVLWLYH GDWD RI QHX GG IH HBEH QMK R ROOBQHIQUR QPHQW V
FRQVWLWXWLYH SDUW RI WKH QDUUDWLYH UHYLHZ DV LW UHY
HGXFDWLRQDO SROLFLHV

7KLV LV D WKHRUHWLFDO VWXG\ WSHOH WHFHDPLUFWK \GRG ER L
FROOHFWLRQ 7KH PHWKRGRORJLFDO FKRLFH UHLQIRUFHV WKE
FRQFHSWXDO GHSWK DV HGXFDWLRQDO WHFKQRORJLHV DUH S
WKDW RXQWWHEBSUHWHG IRU WKHLU XVH WR EH HWKLFDOO\ GHIH

)LQDOO\ WKH QDUUDWLYH UHYLHZ IDU IURP EHLQJ D PHUF
IRXQGDWLRQ RI WKH FKDSWHU DV LW DOORZHGMSDEORERIYDO|
H[SDQGIFGIV® ZKLOH VLPXOWDQHRXVO\ LQWHQVLI\LQJ YXOQHUTL
XQGHUVWDQGLQJ $, LQ QHXURGLYHUVH FRQWH[WV UHTXLUHV C
DSSURDFK WR VLQJXODULWLHV YXGXRQWKREBORJLWPBQR\WE&H
HQVXUHV WKDW WKH UHVXOWY SUHVHQWHG GR QRW RYHUVLPS
HGXFDWRUV UHVHDUFKHUV DQG SROLF\PDNHUV VHHNLQ@D WR |

NEURODIVERSITY AS AN EDUCATIONAL PARADIGM

7KH QRWLRQ Rl QHXURGLYHUVLW\ UHSUHVHQWY D VLJQLILI
XQGHUVWDQGV FRJQLWLYH GLIIHUHQFHV PRYLQJ DZD\ IURP D
UHFRJQLJHWUW®RHWS RI PRGHV Rl KXPDQ QHXURORJLFDO IXQFWL
ZKLFK WHQGV WR IUDPH VWXGHQWYV ZLWK $'+' DQG $6' LQ WHUF
QHXURGLYHUVLW\ SURSRVHV WKDW VWHK BWHHUHOLAIWVLR B \XK Q G
DWWHQWLRQ ODQJXDJH DQG VHQVRU\ SURFHVVLQJ $UPVWUR
QHXURGLYHUVLW\ LPSOLHY DEDQGRQLQJ HGXFDWLRQDO SUDFV
WKDW YDOXH WPWHQMMW W SBIEGIXRLTXH FRIQLWLYH VW\OHV

.DSS LQ GLVFXVVLQJ WKH QHXURGLYHUVLW\ PRYHPHC
WKHPVHOYHV UHLQIRUFHV WKDW LQFOXVLRQ LV QRW OLPLWH{
UHFRJQLGWPROQQDQJIXO SDUWLFLSDWLRQ )URP WKLV SHUVSHFYV
SFRUUHFW" WKH QHXURGLYHUJHQW VWXGHQW EXW WR UHRUJD(
WR HQFRPSDVV PXOWLSOH ZD\V RI OHIXUWE LMY SN@E A SBLHNVLQC

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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WKH QRWLRQ RI FRJIQLWLYH MXVWLFH XQGHUVWRRG DV WKH U
OHJLWLPL]HG ZLWKLQ WKH VFKRRO HQYLURQPHQW

,Q WKH FRQWH[W RI GLILWDO FXOWXUBHYBXWR ®LVY WU WKW ¥
HISDQG WKH SRVVLELOLWLHV IRU SHGDJRJLFDO PHGLDWLRQ Z}
SHUIRUPDQFH VWDQGDUGYV 7KXV GLVFEFXVVLQJ QHXURGLYHUVL
VLQJXODU PRGHOV RMLXYWW\H QW GRQF BB&HREBEDAFVXFFHVY RSHQLQJ
PRUH IOH[LEOH VHQVLWLYH DQG HWKLFDOO\ FRPPLWWHG WR

ADHD AND ASD IN CONTEMPORARY SCHOOLING

,Q FRQWHPSRUDU\ VFKRROV VWXGHQWYV ZLWK $'kQ D Q¥GLE&X
FRJQLWLYH SURILOHV 'LIILFXOWLHV RIWHQ DWWULEXWHG WR
LQIOH[LEOH FXUULFXOD DQG SHGDJRJLFDO SUDFWLFHV FHQW!
YDULDWLRQV LQ DWW H@QGLRRYHPBR®VQWHGY FODVK ZLWK HQY
DWWHQWLRQ DQG EHKDYLRUDO FRQWURO )RU $6' GLIIHUHQFH
FXHV DQG VHQVRU\ SURFHVVLQJ FDQ OHDGWR PLVXQGHUVWD

7UDGLWLRQDO VFKRRO SUDFWLFHV RIWHQ LIJQRUH FXOWXL
GLJLWDO ODQJXDJHV DIIHFWLQJ QHXURGLYHUJHQW VWXGHQW
.QREHO 7KHVH VWXGHQWYV HDHTXHQ WO UDHMYHHIQRIY X QLG XH
ZKHUH WKH\ ILQG JUHDWHU FRQWURO RYHU SDFH UHSHWLWLR
UHFRJQL]H WKHVH UHSHUWRLUHV DV OHJLWLPDWH SURGXFLQ:
SKWDO SUHVHQFH UDWKHU WKDQ HIIHFWLYH SDUWLFLSDWLRQ

7KLV WHQVLRQ EHWZHHQ IRUPDO DQG UHDO LQFOXVLRQ XC
RI FRIJQLWLYH GLYHUVLW\ 6LPSOH DFWLYLW\ DGDSWDWLRQV R
ZLWKRXW GHHSHU FKDQJHV LQ FRQFHSWLRQV RI OHDUQLQJ D\
DV LW FDQ HLWKHU H[SDQG PHGLDWLRQ SRVVLELOLWLHV RU Ul
SHGDJRJLFDO LQWHJUDWLRQ

ARTIFICIAL INTELLIGENCE AND INCLUSIVE EDUCATION

$UWLILFLDO LQWHOOLJHQFH KDV RIWHQ EHHQ SUHVHQWHG
DGDSWLQJ FRQWHQW SDFH DQG OHDUQLQJ SDWKZD\V WR WKF
FRQWH[BWRPLKIHVIDLQV VWUHQJWK E\ VXJIJHVWLQJ VROXWLRQV
QHXURGLYHUJHE@WVHEXWBRROW F®Q RIIHU PXOWLPRGDO H[SODQ
H[HFXWLYH IXQFWLRQV DQG H[SDQG FRPPSQL®BMIARHV URH VERXLLY
'HVLJQ IRU /HDUQLQJ DQG WKH VSHFLILF GHPDQGV Rl VWXGHQ

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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+RZHYHU FULWLFDO DXWKRUV ZDUQ WKDW DOJRULWKPLF !
LQFOXVLYH B6HOZ\Q D U J X HO\R WWLKHD/W IHHGTXADQWN. @ \Q PIDUWH EK @ F
DQG LQQRYDWLRQ WKDW FRQFHDO SRZHU UHODWLRQV FRPPHL

H[SDQGV WKLV FULWLTXH E\ GHPRQVWUDWLQJ WKDW $, V\
GDWDWLRQ WUDQVIRUPLQJ VWXGHQWY LQWR DQDO\]DEOH DQG
FRPSOH[LW\ RI VXEMHFWV WR SHUIRUPDQFH DQG EHKDYLRUDO

1REOH FRQWULEXWHVY WR WKLV GHEDWH E\ VKRZLQJ W
EIMHVY UHLQIRUFLQJ H[LVWLQJ VWLJPDV DQG LQHTXDOLWLHV |,
QHXURGLYHUJHQW VWXGHQWY ULVN EHLQJ FODVVLQRHGX PGRHLL
WKH JXLVH RI WHFKQRORJLFDBUYRXQW 0D DWW R QKHD U R XK V HWRIL
LPSRYHULVKPHQW ZKHQ WKH V\VWHP EHJLQV WR RIIHU UHGXFF
RQ LQLWLDO DOJRULWKPLF LQWHUSUHWDWLRQV

7KHUHIRUH WKH OLWHUDWXUH LQG LEFQ @& H D FADKDAM YV KHHG X HF ¢
SURIRXQGO\ DPELYDOHQW 7HFKQRORJ\ FDQ H[SDQG DFFHVV D
VXUYHLOODQFH FRJQLWLYH GHSHQGHQF\ DQG V\PEROLF H[FO
LOQWHQWLRQDOLW\ WEEVHBHKARPKY WHEOWNSEWQRREOH FRQGLWLRC
HIITHFWLYHO\ FRQWULEXWH WR HGXFDWLRQDO SUDFWLFHV FRP

5(68/76 $1' ',6&866,21

7KH ERG\ RI DQDO\]HG ZRUNWL UGQIYIHLBEDYWEBRW HQ \WRDG W R \
$'+' DQG $6' \HW WKHVH SRWHQWLDOV DUH LQVHSDUDEOH IURI

JRU VWXGHQWYV ZLWK $'+' $, WRROV WKDW DVVLVW LQ RUJ
UHJXODWLIFQRWRRQWULEXWH WR WKH GHYHORSPHQW RI H[HFXW
H[SODQDWLRQV IDFLOLWDWH WKH XQGHUVWDQGLQJ Rl FRPSOH
FKDOOHQJLQJ +RZHYHU WKH OLWHUDW XQUGHSRL QINKH g P GVIKRH
DVVXPH IXQFWLRQV WKDW VKRXOG EH SURJUHVVLYHO\ GHYHOF
BHOZ\Q DUJXHV WKDW HGXFDWLRQDO WHFKQRORJLHV RIW
DJH®P\ FULWLFRDJOWXLSHSERSMODWLRQ

5HIJDUGLQJ $6' $, FDQ VXSSRUW DOWHUQDWLYH DQG DXJP|
RI URXWLQHV DQG WKH FUHDWLRQ RI VRFLDO QDUUDWLYHV W
UHVRXUFHV HQKDQFHOLMY\J K QGWIFHIBAFNWD/HEIEOLW\ HOHPHQWYV |
VWXGHQWYV +RZHYHU WHFKQRORJLHV IRU EHKDYLRUDO PRQLW
E\ UHVHDUFKHUV %HQMDPLQ VKRZV WKDW MW VA SW M WAHLP

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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DQRPDOLHV UHLQIRUFLQJ SDWKRORJL]DWLRQ 2f1HLO GH
UHSURGXFH KLVWRULIF\DN DRIXMUWHEHKHQ GHDOLQJ ZLWK YXO

6FKRRO GDWDILFDWLRQ ERYNWILW®ROWBRVERQ DG G LAHRRQDW |
LQFUHDVLQJO\ RSHUDWH DV SUHGLFWLYH VI\VWHPV FODVVLI\L
LQGLYLGXDOV WKLV FDQ OHDG WR WKH FU\VWDOOL]DWLRQ RI
ZWQV WKDW H[WHQVLYH GDWD FROOHFWLRQ WUDQVIRUPV VXE|
WKH SULYDF\ DQG GLJQLW\ RI FKLOGUHQ ZLWK $'+' DQG $6'

$W WKH VDPH WLPH WKH OLWHUDWXUH HPSKDVL]HV WKDW
HGXFDWLRQDO UHSHUWRLUHY DQG SURPRWH FRJQLWLYH MXVW
H[SUHVVLRQ UHSUHVHQWDWLRQ DQG HQJDJHPHQW DOLJQ ZLV
VXSSRUW EURDGHU UHFRJQIMWLR®HRFRREQMARH KRQBXEGDU LW
WHDFKHU FDSDEOH RI LQWHUSUHWLQJ WKH XVHV OLPLWV DQ¢

7KH UHODWLRQVKLS EHWZHHQ $, DQG QHXURGLYHUVLW\ P X
VRFLRWHFKQLFDX HARQARHV LYHRSFH DQG LQVWLWXWLRQV LQ
JORULGL DQG %HQMDPLQ KLIKOLJKW WKDW LQWHOOL
FRPPDQGV EXW VWUXFWXUH HQYLURQPHQWYV ¥ KD/SXGEMKDW ZR \
$'+' DQG $6ZKRVH ZD\V Rl SHUFHLYLQJ DQG RUJDQL]LQJ WKH ZF
QRUPWKHVH PHGLDWLRQV FDQ H[SDQG DFFHVV RU FUHDWH DGC
UHVWULFWHG WR WHFKBXRD®XN WD PRKQ@WLERHW HRW KLEROV SROLW
WKDW SHUPHDWH WKHLU XVH

$QRWKHU IXQGDPHQWDO DVSHFW FRQFHUQV KRZ GLJLWDO
DWWHQWLRQ UHJXODWLRQ )RU VWXGHQW YV IMHDKVHNUDEZRRGHEN
VWLPXOL GLJLWDO HQYLURQPHQWY FDQ DOWHUQDWH EHWZHH
6DQWDHOOD REVHUYH WKDW GLJLWDO LQWHUIDFHV DUH G
LQWHQVLI\ GLVWUDRKWVSRQIRIFXI/X RQRQYYLMIVRO\ $, WRROV WKDW
GLVWUDFWLRQV RU WUDQVIRUP FRPSOH[ LQIRUPDWLRQ LQWR
DQG WEHQDJHPHQW

$PRQJ VWXGHQWYV ZLWK $6' $, FDQ DFW/IIHF \D LF'RP P M G L B AW
WHFKQRORJ\ HVSHFLDOO\ ZKHQ XVHG LQ IRUPDWY WKDW UHVS
DPELJ2XHWMHQWLDO HOHPHQWY IRU PDQ\ OHDUQHUV RQ WKH VS
SURFHVVLQJ FDQ IRVWHRIQZ VXBERIQPWHVYRFLDO URXWLQHV DQG
+RZHYHU DV .DSS HPSKDVL]HV VXFK WHFKQRORJLHV VKR
H[SDQG VSDFHV IRU SDUWLFLSDWLRQ DQG EHORQJLQJ

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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$OJRULWKPLF SHUVR QD® IHDX\DLARM\ PPEV WD &/K@MW\GLPHQVLR
DGMXVW WKH SDFH IRUPDW DQG FRPSOH[LW\ RI DFWLYLWLHYV
+RZHYHU B6HOZ\Q DQG 21HLO ZDUQ W K PLW D IO@QRS DWVK
SRWHQWLDOO\ FUREDWD® O IHFWE®MILRQW DERXW QHXURGLYHUJ}
LQLWLDO GLIILFXOW\ PD\ EH VIVWHPDWLFDOO\ H[SRVHG WR VL]
WUDMHFWRU\ 7KXV SHUWQWRNDOW DWIRRQ WRVWEB\FRRGXFDWRUYV
WKDQ UHVWULFWV OHDUQLQJ KRUL]JRQV

)LQDOO\ WKH LVVXH RI VFKRRO GDWDILFDWLRQ GHVHUYHV
EHKDYLRUDO GDWD FDQ SURGXFH OHIUS0OQDSURILEXW KM@ KO
FRPSOH[LW\ RI WKH VWXGHQW WR SUHGLFWLYH LQGLFDWRUYV
UHSODFH KXPDQ QDUUDWLYHVY SHGDJRJLFDO GHFLVLRQV PD\ E
JRU QHXWEBOQW VWXGHQWY WKLV PHDQV D ULVN RI GLJLWDO S

7TDEOHBRWHQWLDOV DQG 5LVNV RI $UWLILFLDO ,QWHOOLJHQFH IRL
$, 327(17,%/6 $,5,6.6 $1' /,0,7%$7,216

SHUVRQDOL]DWLREGRASWEBIYIN 5HGXFWLRQ RI SHGDJRJLFDO F
UHVSHFWLQJ GLIITHUHQW DGDSWDWLRQ OLPLWV FRJ

7RROV VXSSRUWLQJ H[HFXWLY &RJQLWBHIGHQF\ RQ LQWHOO
RUJDQL]DWLRQ UHPLQGHUYV SODQQLQJPONEQVLRPQG/ BORE(

$XIPHQWDWLYH DQG DOWHU 5HLQIRUFHPHQW RI DOJRULWK
UHVRXUFHV H[SDQGLQJ H[SUH QHXURGLYHUJHQW SUR

9LVXDOL]DWLRQ RI FRPSOH[ I 5LVN RI H[FHVVLYH GDWDILFDW
IRUPDWY VXFK DV GLDJUDPV VXUYHLOODQFH

5HGXFWLRQ RI VHQVRU\ RYHy $OJRULWKPLF VWLIJPDWL]DWLR
DGMXVWHGSWRI VWG H ( VWXGHQWY DV OHVV FI[

SWWHQWLRQ UHIJIXODWLRQ VX +LIJKO\ VWLPXODWLQJ GLJLWDC(
JXLGHG IRFXV LPSXOVLYLW\ DQG GLVW

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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([SDQVLRRPRQERDWLYH WH[VW ,PSURSHU VXEVWLWXWLRQ RI H
DXWRQRP\ VRFLDO GHYHORSPHQ

&21&/86,21

$UWLILFLDO LQWHOOLJHQFH KROGV VLJQLILFDQW SRWHQW
QHXURGLWWMXGHQWY SDUWLFXODUO\ E\ HQKDQFLQJ FRJQLWLYF
H[SUHVVLRQ DQG RIIHULQJ FRPPXQLFDWLYH PHGLDWLRQV WKI
VXFK DV PXOWLPRGDO H[SODQDWLRQVVXfIRLUW LR H@X FPHIPWD
FRPPXQLFDWLRQ DQG WKH JHQHUDWLRQ RI YLVXDO UHSUHVHC
OHDUQLQJ RI VWXGHQWY ZLWK $'+' DQG $6' 3HGDJRJLFDO SHU
GLIIHUHQW UKVWRP\D Q@R WWWHQWLRQ SURILOHV WR EH UHFRJQ
HGXFDWLRQDO H[SHULHQFH FRQWULEXWLQJ WR D VEKRRO HQ"
VLQJIJXODULWLHYV

+RZHYHU WKHVH EHQHILWYV FDQQRWHILH IVQORGWUEE ZILWKR X
DOVR LQWURGXFHV %HKDYLRUDO VXUYHLOODQFH WKH FROOH
WKH LQWHQVLILEDWLRQ RI VFKRRO GDWDILFDWLRQ SURGXFH H
DQERPSURPLVH VWXGHQW DXWRQRP\ 2 )RR Qi ¥HERG IDWHLLRI QI OV KLIC
PDUNHG E\ H[FHVVLYH HYDOXDWLRQW KH) GQMW\R I8 K E W Y RIQVRQ WD
PD\ UHSUHVHQW D QHZ OD\HU RI ER RINLRY VWLDAOR/ NRUBPWQ Y W L E
$OJRULWKPLF ELDVHV DV HYLGHQFHG E\ 211HLO 1REOH
UHSURGXFH KLVWRULFDO LQHTXDOLWLHY DQG PD\ GLVSURSRU
FRIJQLWLYH P@IO0LBNWLIWIW L

,Q WKLY VFHQDULR SHGDJRJLFDO PHGLDWLRQ EHFRPHV H"
RI FULWLEFDO LQWHUSUHWHU RI WHEKQRORJLHV DVVHVVLQJ W
WKH WHDFKHU TV SWHRWSHRRW [GED\G DW K RVRW H[W XD O WHIWABW VR QX L
SURPRWH UHIOHFWLRQ RQ $, XVDJH DQG HQVXUH WKDW WKH |
GLYHUVH ZD\V RI NQRZLQJ 7HFKQRORJ\ GRHW IQRIWNOU N SVGHIAHD H
PHGLDWLRQ RU HWKLFDO FRPPLWPHQW WR VWXGHQW GLJQLW
EHFRPH WKH JUHDWHU WKH QHHG IRU SURIHVVLRQDOV FDSDE
WHPSWDWLRQ WR VX VRR PDMGX MK ¢ XEHMHFWLYLWLHY WR PHWULT

W LV FRQFOXGHG WKDW $, FDQ RFFXS\ D UHOHYDQW SODF
LQWR SHGDJRJLFDO SURMHFWY WKDW UHFRJQL]JH QHXURGLYHU
7KLWSOLHY FRQFHLYLQJ LQFOXVLRQ DV D SROLWLFDO DQG HW

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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DXWRQRP\ DQG UHVSHFW IRU GLIIHUHQW ZD\V RI OHDUQLQJ L
WHFKQRORJLHVY WR WUXO\ ER@WBWERXM HW R VA RNOQHFLS @M UD QV \
SROLF\PDNHUV DGRSW D FULWLFDO VWDQFH WRZDUG DOJRULW
HQVXUH GLIJLWDO ULJKWV DQG EXLOG HQYLURQPHQWWHQWZKL
EXW VXEMHFWYVY FDSDEOH RI XQGHUVWDQGLQJ TXHVWLRQLQJ
FUHDWLYHO\ ,QFOXVLYH HGXFDWLRQ LQ WKH $, HUD LV QRW D
WKURXJK UHDIILUPLQ@IZWW RW KM HUW\KYWWEHOQWHQVRUB\GHYRHIUDH
WR EH UHFRJQL]J]HG LQ WKHLU IXOOQHVV DQG GLJQLW\

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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5()(5(1&(6

$UPVWURQJ 7KRPDV 1HXURGLYHUVLW\ GLVFRYHULQJ W
G\VOH[LD DQG&GRWKHWEHNLQHZ <RUN 'D &DSR 3UHVYV

%HQMDPLQ 5XKD 5DFH DIWHU 7HFKQRORJ\ $EROLWLRQL\
SROLW\ 3UHVV

%XFNLQJKDP 'DYLG <RXWK ,GHQWLW\ DQG 'LJLWDO OHGL
JORUKXELDQR 7KH (WKLFV RI ,QIRUPDWLRQ 2[IRUG 2[IRUG

+ROPHV :D\QH 7XRPL ,ONND $UWLILFLDO ,QWHOOLJHQF
SUDFWLFHV /RQGRQ 5RXWOHGJH

.DSS 6WHYHQ RUJ $XWLVW XU RRPPEKQWMN \ DR HAWPKAHD W H
JURQWOLQH 6LQJDSRUH 3DOJUDYH ODFPLOODQ

.HQVNL 9DQL ORUHLUD (GXFDomR H WHFQRORJLDV R QI
WHFKQRORJLHV WKH QHZ&DRP\SWDRI| ERSRURIVWLRQ @

/IHPR$QGUp &LEHUFXOWXUD >&\EHUFXOWXUH@ 3RUWR $OH

IDQNVKHDU &ROLQ 1LQREHWHODFKH®YH(YHU\GD\ BUDFWLFHYV
ODLGHQKHDG 2SHQ 8QLYHUVLW\ 3UHVV

ODQRYLFK /HY 6RIWZDUH 7DNHWRRRPRPOWDG FDHGAHHRRBEN %O

1REOH 6DIL\D 8PRMD $OJRULWKPV RI 2SSUHVVLRQ +RZ ¢
<RUN 1HZ <RUN 8QLYHUVLW\ 3UHVV

2Y91HLO &DWK\ :HDSRQV RI ODWK '"HVWUXFWLRQ +RZ %LJ
'"HPRFUDHWX <RUN &URZQ

3DSHUW 6H\PRXU OLQGVWRUPV &KLOGUHQ &RPSXWHUV

3DULVHU (OL 7KH )LOWHU %XEEOH :KDW WKH ,QWHUQHW

5RMR 5RHMWQMHDPHQWRY P~OWLSORV HVFROD H LQFOXVmMR V
LQFOX&#MmMR@®XOR 3DUIEROD (GLWRULDO

6DQWDHOOD /XFLD $ FXOWXUD GDV PtGLDV >7KH FXOWXUH

BHOZ\Q (GXFDWLRFKIPRORI\ .H\ ,VVXHV DQG 'HEDWHYV

81(6&2 5HFRPPHQGDWLRQ RQ WKH (WKLFV RI $UWLILFLDO

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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81(6&2 *XLGDQFH IRU *HQHUDWLYH $, LQ (GXFDWLRQ DQG

'LOOLDPVRQLI%BYD LQ (GXFDWLRQ 7KH 'LJLWDO )XWXUH
JRQGRQ 6DJH

=XERIIl 6KRVKDQD 7KH $JH RI 6XUYHLOODQFH &DSLWDOLYV
JURQWLHU IRHIZ3RZBHN 3XEOLF$IIDLUV

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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@ KWWSV GRL RMUXPSXE

9DOpPULD 3LVVRODMWIR$GR\RGDRVERY 6B O MVRHVOGIDG B CRKOMN Y L U D
3XUXEBRAUXQD ORQWH DR GDALIDQ&KMIRQWD QD ODEKDGR GH 6|

$%6758$8&7

7KH SUHVHQW FKDSWHU DGGUHVVHV (WKQRPDWKHPDWLFV DV [
‘"HVWHUQ FLYLOL]DWLWRIQQJ RSQHFKH PDOX\HIFRERQXPBLO B JIDHR RO H
D TXDOLWDWLYH DQG WKHRUHWLFDO ELEOLRJUDSKLF UHVHDUF
FRXQWHU WKH (XURFHQWULF QDUUDWLYH SUHGRIPWEBIQWW X \VLE
LQYHVWLIJDWH WKH PDWKHPDWLFDO VI\VWHPVY GHYHORSHG E\ W
SHGDJRJLFDO SRWHQWLDO IRU D PRUH LQFOXVLYH DQG LQWHU
FRQVLVWHG RI D ORI KQHWKQYRADWKHPDWLFV WKHRULVW
DQG LQ KLVWRULFDO DQG DUFKDHRORJLFDO UHFRUGV RQ OHVR
GHPRQVWUDWH WKH KLJK VRSKLVWLFDWLRQ RI WK H V& XPHRIDAH
VIVWHP DQG WKH DEVWUDFW FRQFHSW Rl JHUR IRU DVWURQRP
IRU WD[ DFFRXQWLQJ DQG XUEDQ SODQQLQJ DQG WKH ,QFDV F
DQG NQRWYV IRU GDW Bl IHFRU G WQLVDRREQHR Q XIGHH G WKDW WKLV N
SRVVHVVHV VFLHQWLILF ULJRU RIIHULQJ HGXFDWRUV SRZHUIX
LQIRUPDWLRQ SURFHVVLQJ LQ DGGLWLRQ YWRISUWPRWGQRIRWEKE
HSLVWHPLFLGH LQ VWXGHQW HGXFDWLRQ

.H\ZRUGWKQRPDWKHPRWXFEHIDIMPKHPDWLFYVY (GXFDWLRQ ,QWHUF

1ODVWHWYGHQW LQ ODWKHRBBWDRFV (GXFDWLRQ
JHGHUDO 8QLYHUWSW)\5RI 5RQG{QLD

(PDLO SLVVRODWWR #JPDLO FRP

/$77(6 KWWS ODWWHV FQST EU

20DVWHUTV 6WXGHQW LQ SDIW(HPDWLFV (GXFDWLRQ
YHGHUDO 8QLYHUWSW)\5RI 5RQG{QLD

( PDLOXL]BQER#KRWPDLO FRP

/$77(6 KWWS ODWWHV FQST EU

SODVWHUTV 6WXGHQW L@359PRY(@DSK\ 7HDFKLQJ
JHGHUDO ,QVWLWXW2 Rl 5RQG{QLD

(PDLO PRQWDQKDJLVHOH#JPDLO FRP

/$77(6 KWWS ODWWHVY FQST EU

40DVWHUTV GOWEHQW 6RLHOFHYI7HDFKLQJ

YHGHUDO 8QLYHUWSW)\5RI 5RQG{QLD

(PDLO EUXQQDMLSD#JPDLO FRP

25&," KWWSV RUFLG RUJ

50DVWHUTV 6WXGHQW LQ dDIW(KHPDWLFV (GXFDWLRQ
YHGHUDO 8QLYHUWSW)\5RI 5RQG{QLD

(PDLO NHVLDPDFKDGRVRXVD#JPDLO FRP

25&," KWWSV RUFLG RUJ

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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ODWKHPDWLFV DV WDXJKW LQ %UD]LOLDQ VFKRROV VWLOO
SULYLOHJHV WKH FRQWULEXWLRQV RI WKLQNHUV DQG WUDGLW
FUHDWLRQ RI (XURSH 7KLV K$HU P RIQEW LDGIGWHQL.G W WD U LOWQ F
RWKHU FXOWXUDO PDWULFHV PDUJLQDOL]LQJ VRSKLVWLFDWH
$PHULFDV 3HRSOHV VXFK DV WKH 0D\D ,QFD DQG $]WHF GHYF
FRRDL]JHUV YLJHVLPDO QXPHUDO V\WVWHPV KLJKO\ SUHFLVH DV
HQJLQHHULQJ DQG DUFKLWHFWXUH 7KLV NQRZOHGJH ZDV QRW
DJULFXOWXUDO QHHGV DQG V RAIDXG PQID & LIDFMNVIRH BHYRDOE
LQWHUSUHWLQJ WKH ZRUOG

'HVSLWH LWV XQGHQLDEOH KLVWRULFDO DQG VFLHQWLILF
LQ VFKRRO FXUULFXOD RU ZKHQ DGGUHVVHG LV UHXFHGJIRA
7KH FHQWUDO SUREOHP JXLGLQJ WKLV VWXG\ OLHV LQ WKH 3Kl
3UH)&ROXPELDQ PDWKHPDWLFV LQ IRUPDO HGXFDWLRQ :H DVN
PRQRFXOWXUDO FXUULEXNQXP @ LR UWDWVWNRQ@HIMWY BEHYHQW WKH
D GLYHUVLILHG KXPDQ FRQVWUXFWLRQ" 7KLV VLOHQFLQJ LV Q]
WKDW YDOLGDWHY RQO\ :HVWHUQ VFLHQFH DV OHJLWLPDWH

7KH LOQYHVWLIJDWLR QIRYV WIKILV GV EMBHKH XUJHQW QHHG WR
VFKRRO HQYLURQPHQW %\ QHJOHFWLQJ WKH LQWHOOHFWXDO
ERQG RI /DWLQ $PHULFDQ VWXGHQWYV ZLWK WHKHLWRRAHR XX Q&N
WKHLU DQFHVWRUV GLG QRW SURGXFH VFLHQFH 5HLQWHJUDW
HSLVWHPLF UDFLVP DQG SURYLGLQJ SOXUDO PRGHOV RI ORJLF
WHDFKHU FRQWDFW ZDWKY/QROYBWHALP® G QWWHQYFW UHFRUGLQJ
WKH GLGDFWLF UHSHUWRLUH DQG FKDOOHQJHV VWXGHQWV WR
VA\VWHP

7KHRUHWLFDOO\ WKLV ZRUN LV JURXQGHGHL BN BIE L WKW R
'"f$PEUYVLR ZKLFK DVVHUWYVY WKDW HDFK PXWKDW H \G HYW\O RZ Q
IRU H[SODLQLQJ DQG2AHDOHQYS ZQWHK WRDLWMWQOQHHGV IRU VXUYL
GLDORJXHV ZLWK \WRIQ [FIRMLIPM'S R/l RIQFEROHGIH ~ IURP VRFLRORJI
H[SODLQV KRZ WKH KLHUDUFK\ Rl NQRZOHGJH LPSRVHG E\ FRO
VFLHQWLILF YDOLGDWLRQ 7KLV WKHRUHWLFDO E KWEP\D W0 PR X\
WKH VWDWXV RI VFLHQFH DQG WKDW LWV H[FOXVLRQ UHVXOW\
HGXFDWLRQ

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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,Q OLJKW RI WKLV VFHQDULR WKLV FKDSWHU KDV WKH JHC
FKDUDFWHULVWLFV RI WKH PDWKHPDWLFDO V\VWHPV Rl WKH 0
SHGDJRJLFDO SRWHQWLDO MWIGKF DRUL K& U $/\W @ \& HFD\WMKEH R B WH F W
GHVFULEH WKH WHFKQLFDO DGYDQFHV RI WKHVH SHRSOHV VX
$JWHF JHRPHWU\ E UHYLHZ WKH UHOHYDQW KLVWRULFDO DQ
LQWHUQDO ORJLF RI WKHVH VIVWHPV DQG F SUHVHQW UHIOH
FODVVURRP SURPRWLQJ PHDQLQJIXO DQG LQWHUFXOWXUDO O

7R XQGHUVWDQG WKH GHSWK RI WKH NQRZOH G JI$ WRKSIRW H®
SHGDJRJLFDO GLVFXVVLRQ LW LV ILUVW QHFHVVDU\ WR XQGH!
IROORZLQJ VHFWLRQ LV GHGLFDWHG WR WKH OLWHUDWXUH UH
DQG ,QFD FLYLOL]DAVWREVH\VRZSQHIVWBHYHORSHG FRPSOH[ DQ
EHIRUH FRQWDFW ZLWK (XURSHDQ FRORQLJHUYV

/,7(5$785( 5(9,(: (7+120$7+(0$7,&$/ 352'8&7,21 2) 35()&2/80%,%$1
&,9,/,=$7,216

7KH O0D\D $]WHF DQG ,QFD FLYLOL]MWLRIQRVGEHH HBOM\S HEWRH
WKHLU FRVPRORJLHV HYHU\GD\ SUDFWLFHV DQG IRUPV RI SR(
IURP EHLQJ PHUH WHFKQLFDO LQVWUXPHQWY WKHLU PDWKHPE
H[SUHVVLRRQWRRIOD @WBG PHGLDWLRQ ZLWK WKH VSLULWXDO ZF

FUHDWRU Rl WKH WHUP (WKQRPDWKHPDWLFV WKHUH DUH @2
GHDOLQJ ZLWK TXDQWLWDWLYH VS DGVLDHU HDAME XRIWKDI® @ H D €
KLVWRU\ ~ )RU WKH DXWKRU VXFK NQRZOHGJH PXVW EH UHFRJ
HWKQRPDWKHPDWLFDO NQRZOHGJH

7KHVH FLYLOL]DWLRQV HODERUDWHG QXPHUDO V\VWHPV F
VRSKEUWHG XUEDQ SODQQLQJ UHYHDOLQJ2DGRUWEKE&PWWURPO:H
ORJLF \HW HTXDOO\ FRPSOH[ DQG HIIHFWLYH (YHQ VR %UD]L
QHJOHFW WKHVH FRQWULEXW LIRVQWR RULHDIVDH R UFFL\@ B HDP @ /UL B D @/ INYC
ZLWK WKH (XURSHDQ WUDGLWLRQ 5RVD 2UH\ S

THE MAYA: ASTRONOMY, CALENDARS, AND THE CONCEPT OF ZERO

7KH OD\D VWRRG RXW IRU WKH GHSWK DQG VRSKLVWLFDWL
NQORZOHGJH GHYHORSHG LQ LQWLPDWH UHODWLRQ ZLWK WKHL
PDWKHPDWLFV ZDV QRW PHUHO\ D WHFKQLFDO WRRO EXW D V!
ZRUOGYLHZ UHYHDOLQJ D SURSHW ORODQK IVWURHNFPHFID@DI SUH

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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'f$PEUYVLR S SHYHU\ FXOWXUH GHYHORSV LWV RZQ PI
VXUYLYDO DQG FRH[LVWHQFH ~ DQG LQ WKLV VHQVH O0D\D PDW
FXOWXVUWBP VKDSHG E\ WKH GHPDQGY DQG EHOLHIV RI LWV SH

7KH OD\D HODERUDWHG WZR SULQFLSDO FDOHQGDUV WKH
DFWLYLWLHYV DQG VDFUHG F\FOHV DQG WKH +DDEY RI GD\V
IXQURMV 7KH LQWHUVHFWLRQ RI WKHVH WZR VA\VWHPV UHVXOW
VRODU \HDUV ZKLFK JXLGHG ULWXDO SROLWLFDO DQG SURG)

S KLIJIKOLJKW WKLV PF\OW N UD (RO FDAHAGU W ® R POLIRDOWR S U |
WKHLU VRELDO HYHQWV ZLWK FHOHVWLDO PRYHPHQWY UHYHD
VDFUHG

,Q WKH QXPHULFDO GRPDLQ WKH OD\D HPSOR\HG D YLJHVL
HVVHQWLDO VIPEROV WKH GRW YDOXH WKH EDU YDOXH
DOORZHG IRU WKH FRPSRVLWLRQ RI LQWHJHUV WKURXJK SRVL!
ERWWRP WR WRS LQ D PRGHOGRIXDFWLRQD ®ENW YD PFWQRURS
WKH GRW IRU WKH XQLW WKH EDU IRU ILYH SOXV D VLJQ LQ W
UDWKHU VLJQLI\LQJ DEVHQFH RI YDOXH 7KHVHQWL.KHQNUYH @ /S\
VXUSDVVLQJ WKH WKRXVDQGV ’

7KLV XVH Rl JHUR DV D PRBRWHK HA DWKLH BI® VORER® UHFRUGYV |
DQFLHQMWGHRPRQ®WUDWHY WKH DGYDQFHG OHYHO RI DEVWUDFW
QRWHW MKBDV 3RQH Rl WKH PRVW DGYDQFHG QXPHUDO V\VWHF
LQ WKH XVH RI JHUR DV D PDWKHPDWLFDO FRQFHSW ~ 7KLV DF¥
(XURSHDQ DQG ,QGLDQ PDWKHPD@WEV F FRIQUNUDINALYFHV WE D W KHD \
H[FOXVLYHO\ LQ WKH :HVW

%H\RQG FRXQWLQJ OD\D QXPEHUV DOVR KDG ULWXDO DQG
DVVRFLDWHG ZLWK GHLWLHY DQG VSLULWXDO IRUFHV DQG LW
XQIDYRUDEOH GD\V IRU FHUWDLQ DFWLRQV VXFK DV SODQWLQ
7KXV PDWKHPDWLFV ZDV LQWHUZRYHQ ZLWK VSLULWXDOLW\ D
DPRQJ WKH KXPDQ QDWXUDO DQG GLYLQH ZRUOGYV

7KV NQRZOHGJH KRZHYHU UHPDLQV KLVWRULFDOO\ PDUJI
5RVD DQG 2UH\ S GHQRXQFH WKH SHUVLVWHQFH RI D P
(GXFDWLRQ WKDW SULYLOHJHV H[FWKMLMKHGRSNORZ\WH DB GHVRILRQ
LQYLVLELOL]DWLRQ RI OD\D PDWKHPDWLFV LQ ERWK LWV WHFI
ZKDW 4XLMDQR FDOOV WKH 3FRORQLDOLW\ RI NQRZOHGJH
HSLVWHPRDRIQWYQJ IURP D KLHUDUFK\ LPSRVHG E\ FRORQLDO

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ

)520 (5$685( 72 5(&2*1,7,2&2B3850(%,$1 (7+120$7+(0$7,&6 $1' ,76 327(17,%$/,7,(6 )25 (

('8&%7,21



SHLQWHJUDWLQJ WKHVH FRQWULEXWLRQV LQWR PDWKHPD!
SHGDJRJLFDO MXVWLFH 9DOXLQJ GLYHUVH PDWKHPDWLFEDO NC
DQ&CWXUDO UHSHUWRLUH SURPRWLQJ WKH UHFRJQLWLRQ DQ
RUJDQL]LQJ WKH ZRUOG’~ 5RVD 2UH\ S

THE AZTECS: URBANISM, TAXATION, AND PICTOGRAMS
,QIOXHQFHG E\ OHVRDPHULFDQ FX@WMXHD®& SHGED B LOXLPRIQAD OV
EDVH WZHQW\ VWUXFWXUHG GLIIHUHQWO\ IURP WKH 0D\D ZLW
VIPEROV ZHUH UHFRIUGAHGV IWQ BRE IGF AP Q X ¥ PGS WAQ RW LIRRCHGH DS
VI\VWHPXYDRQWLILFDWLRQ DQG DGPLQLVWUDWLRQ HPSOR\HG LQ
FHQVXV RUJDQL]DWLRQ DQG XUEDQ SODQQQJ RI WKH HPSLUH
$JWHF QXPEHUV ZHUH UHSUHVHQWHG E\ VW\GLIRG HYHU\GI

PXOWLSOLFDWLRQV E\ IHDWKHUV IRU KXQGUHGY DQG EDJV
UHFRUGHG LQ FRGLFHV IDFLOLWDWHG WKH HPSLUHYV ILVFDO
+RXVWRQ $V ZH FDQ MHNUM) WKH IROORZLQJ |

Figure 1:Aztec Numeral System

Source Mateprehispanicas (2020).

7KH ILJXUH LOOXVWUDWHY WKH VIPEROV XVHG E\ WKH $]W|
XQLW WKH IODJ IRU WKH YDOXH WKH IHDWKHU IRU DQG
EDVHG RQ HOHPHQWYV RI| GDG&BU\DWRRDBEE WKW SIRSKODMWLRQ H
DQG ILVFDO UHFRUGV

6XFK D VIVWHP VKRZV WKDW WKH $JWHFV GLG QRW FRQFHL
IXQFWLRQDO DQG FXOWXUDOO\ VLWXDWHG LQQW UWRFFHQW RIUBIEX
7KH XVH RI SLFWRJUDPV UHLQIRUFHV WKH YLVXDO DQG V\PERC
LWV RZQ GLVWLQFW IURP WKH :HVWHUQ WUDGLWLRQ

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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THE INCAS: THE QUIPU AND ANDEAN ENGINEERING

7KH ,QFDV RQHRBIKWKWMLFRWH® FLYLOL]DWLRQV RI 3UH)&R
VRFLDO SROLWLFDO DQG WHUULWRULDO RUJDQL]DWLRQ DUW
$QGHV WKH\ PDVWHUHG WHFKQLTXHV RI FRXQWLQSUHHRRWPIHRNU\
VWLOO LPSUHVVHV VSHFLDOLVWYV

$PRQJ WKHLU LQQRYDWLRQ@VVWHKH P XRISKRORD® G VVRIM Q JV
LQVWUXPHQW RI UHFRUG)NHHSLQJ FDOFXODWLRQ DQG PHPRU
QRW P HUWH®LNPHHQWDU\ DEDFXV EXW D 3VWUXFWXUHG PDWKHPDW
FDWHJRULHYV DQG ORJLFDO UHODWLRQV WKURXJK YDULDWLRQ

7KLV VWUXFWXUH ZDV EDVHG R QHWH FELHPFOROQ U Q@ CB\R V/Q W DREL
DOORZHG IRU VWRULQJ FRPSOH[ GDWD UHODWHG WR DGPLQLV)
FHQVXV DQG WULEXWHV 8UWRQ S )DYUH S ) [
FRG FRUUHVSRQGHG WR REMHFWV Rl WKH VDPH QDWXUH ZKLO
UHYHDOLQJ D SURSHU PDWKHPDWLFDO UDWLRQDOLW\ ZKLFK D
DGYDQFHG DUWLFXODWLQJ ODIQHXDJH DFFRXQWLQJ DQG ZRU

%H\RQG DEVWUDFW PDWKHPDWLFV WKHLU DUFKLWHFWXUEL
DQG &XVFR GHPRQVWUDWH WHFKQLTXHV RI ILWWLQJ VWRQHV
7KHVH FRQVWUXFWLRQV LQFRUSRPHMHG DO BIVSVOHR/QRIP Y FIDR:
UHIOHFWLQJ D GHHS UHODWLRQVKLS EHWZHHQ WHFKQLTXH DQ

S 9LOFD S

7KH ,QFD OXQDU FDOHQGDU GLYLGHG LQW R. W XPIRGW HO\Q GI X
PDQDJHPHQW VKRZLQJ D YLHZ RI WLPH DV F\FOHV FRQQHFWHC
)DYUH S '"HVSLWH VXFK VRSKLVWLFDWLRQ ,QFD PDWH#
VFKRRO FXUULFXODD IGWHRVR QRAHOFARBORQEZRLFK KLHUDUFKL]HV |
QRQ):HVWHUQ HSLVWHPRORJLHVY UHOHJDWLQJ WKHP WR IRONC

( WKQRPDWKHPDWLFV SURSRVHG E\ 'f$PEUYVLRRU Y D GIRIHQ.
WKHVH WUDGLWLRQV SURPRWLQJ D PRUH GHPRFUDWLF SOXUI
PDWKHPDWLFDO NQRZOHGJH RI QDWLYH SHRSOHYZI5\W KDV K MUK\
TXLSXV PRQXPHQWDO FLWQHYH DQ®& HPOQWILF ¥ IDVHR @DU RI LQKD
PHDQLQJ EHDXW\ DQG SUHFLVLRQ

7KHLU YHVWLJHV P\WKV DQG PHPRULHV FRQWLQXH WR FU
LOOXVWUDWH KRZ GLIIHUHQW PDWKHP D\WWHEFE W DAWLURHDINLKAH.G
(WKQRPDWKHPDWLFVY DV D SHGDJRJLFDO ILHOG FRPPLWWHG W

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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7KH LPDJH SUHVHQWHG EHORZ DLPV WR LOOXVWUDWH KRZ
LQ VSHFLILF FRUWOURKO YSVBDPWLEFHSUHVHQWDWLRQV FRQWULED)
(WKQRPDWKHPDWLFVY DV D WKHRUHWLFDO DQG SHGDJRJLFDO 11
HSLVWHPLF SOXUDOLW\

Figure 2. ([DPSOH RI DQ $QGHDQ 4XLSX UHFRUG)NHHSLQJ VA\VWHP XV

Source Brainly (2025)

7KH TXLSX FRQVLVWHG RI D FRUG PHDVXULQJ D IHZ FHQWL
WKLV FRUG KXQJ YDULRXV VP DO OLHRGUBRORWWK NDFRWAP VDL ¥ W
FRUUHVSRQGHG WR REMHFWV Rl WKH VDPH QDWXUH ZKLOH Wk
WKHVH REMHFWV )DYUH S

JLJXUH LOOXVWUDWHY D GLGDFWLF W[PIPSORWM RRZV®LU LK
UHSUHVHQW QXPHULFDO YDOXHV HYLGHQFLQJ WKH PDWKHPDYV
$QGHDQ TXLSXV 7KLV W\SH RI UHSUHVHQWDWLRQ GLUHFWO\ F
VIPEROLF DQG DEPREWMNEFDELQJ WKDW WKHUH DUH QXPHULFDC
FXOWXUDO FRQWH[WY DQG EDVHG RQ WKHLU RZQ UHFRUGLQJ \

7KH SUHVHQFH RI HOHPHQWYV VXFK DV UHSHWLWLRQ RI VLF
RUJDQL]HG DSRRUWLROWRQG VHTXHQFHV UHYHDOV D VWUXFW
WKH :HVWHUQ ZULWWHQ PDWUL[ \HW VWLOO IXOILOOV IXQFWL
UHVRXUFH UHLQIRUFHY WKH DUJXPHQWRH (WHKIQRAPWEKHRD WX D
PDWKHPDWLFDO NQRZOHGJH DQG WKH QHHG WR UHFRJQL]H WK

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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Figure 3 Numerical representation on strings with knots (quipus)

Source Mundo Incas2016)

JLIXUH SUHVHQWY DQ DXWKHQWLF TXLSX DQ DUWLIDFW
UHFRUG)NHHSLQJ DQG FRPPXQLFDWLRQ 7KH ULFKQHVV RI FRO
HYLGHQFHV WKH FRPSOH[LW\ RI WKH VWMWMLHDP \E XRQDDW B GRIPR @
HQFRGLQJ 8QOLNH DOSKDEHWLF ZULWLQJ WKH TXLSX RSHUDV
ODQJXDJH FDSDEOH RI UHFRUGLQJ HFRQRPLF GHPRJUDSKLF

7KH DQDO\VLV RQ WKLY REMWHW RI (WKQRPDWKHPDWLFV
HSLVWHPRORJLFDO GLYHUVLW\ WKDW XQGHUSLQV PDWKHPDWL
HSLVWHPLFLGH WKDW RFFXUV ZKHQ WKHVH V\RWIHPNKHPBH WILE R
LQ VFKRROV ,QFRUSRUDWLQJ WKH VWXG\ RI TXLSXV LQWR WKt
PDWKHPDWLFDO UHSHUWRLUH EXW DOVR YDOXHV LGHQWLWLH\

INVISIBILIZATION OF MATHEMATICAL KN OWLEDGE IN SCHOOL EDUCATION

7KH PDWKHPDWLFDO NQRZOHGJH Rl FLYKX®GK]DW LVRKH LD D/ LS
DQG 2Q@WAHBUHVHQWY VRSKLVWLFDWHG NQRZOHGJH WKDW DUWLI
ODQJXDJH DQG ORJLFDO UDWLRQDMLMWWRWYWREBYPBU EWKQVHNQRNHA
FXUULFXOD DQG WHDFKLQJ PDWHULDOV LQ D SURFHVV RI HSLV
*UHFR)(XURSHDQ WUDGLWLRQ LQ ODWKHPDWLFV (GXFDWLRQ KI
XQLYHUVDOLVW FROMPHFW LWRIODRM DDQWKHFPY GLYHUVH ZD\V RI WK

RWKHU FXOWXUHV 'Yf$PEUYVLR S
7KLY HUDVXUH LV QRW DFFLGHQWDO EXW UHIOHFWYV D FRO
4AXLMDQR S HP SKRWVIREVDWKWWW RYKNHORZOHGJH™ HVWDEC

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ

)520 (5$685( 72 5(&2*1,7,2&2B3850(%,$1 (7+120$7+(0$7,&6 $1' ,76 327(17,%$/,7,(6 )25 (
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HSLVWHPRORJLHV FRQIHUULQJ YDOLGLW\ RQO\ WR WKRVH RUL
OHJLWLPL]HV WKH H[FOXVLRQ RI PDWKHPDWLFDO RQRQ@&H B JRUI
KLVWRULFDO FXULRVLW\ &DVWUR)*yPH] S

,Q SUDFWLFH WKLV LQYLVLELOL]DWLRQ PDQLIHVWYV LWVHC
LQVWUXPHQWY PHGLDWLQJ FXOWXUDO DQG SROLWLF D OOPDRGRF |

S VWDWHV WKDW VFKRRO PDQXDOV *DUH SDUW RI WKF
LQWHUSUHWDWLRQV DQG SURMHFWY Rl VRFLHW\ ~ JRQVHFD
VXSHUILFLDOL]H LQGLJHQRXXOKGUHFDRUPRQR®I IRERO R UHQGIR X V
QDUUDWLYH Rl ODWKHPDWLFV

BWXGLHV LQGLFDWH WKDW ZKHQ WKLY NQRZOHGJH DSSHD!
VXSHUILFLDOO\ DV FXULRVLWLHV ZLWKRXW FRGRWBW 2RI \W R

'"f$SPEURVLR '"f$PEURVLRYV S (WKQRPDWKHPD!
WKLV PRQRFXOWXUDO ORJLF DVVHUWLQJ WKDW HYHU\ FXOWX |
DFFRUGDQFH ZLWK LW® HHLEW RAHARI®M DIQ G VRBWKG PDWLFDO SO
IDLUHU PRUH GHPRFUDWLF DQG FXOWXUDOO\ VLWXDWHG HG X

5RVD DQG 2UH\ S UHLQIRUFH WKDW LQFOXGLQJ W
VEKRRO EXUULEFEXO XPOVMAHIN WK HIW FOOWMYDGLYHUVLW\ DQG
WKHP WKH VFKRRO VKRXOG FHDVH WR EH D VSDFH RI H[FOXVL
GLDORJXH DPRQJ GLIIHUHQW HSLVWHPRORJLHV

7KXV WKLV UHVHDUFK FULWLFL]JHVY WKH LQYLVLELOL]DWLR
HVSHFLDOO\ LQ WH[WERRNV DO®S VDIEF R OD W N] L /D QQWF RKBR\
KLVWRU\ Rl KXPDQ NQRZOHGJH $V 2CALAIWD DQ®HUDBWRQJ W
QDWLYH SHRSOHV LQWR PDWKHPDWLFV WHDFKLQJ LV D ZD\ WR
DQG EXLOG D WUXO\ LQWHUFXOWXUDO FXUULFXOXP

*LYHQ WKH VRSKLVWLFDWLRQ Rl WKH PO\QKGHPD VRIL FDIOHY L/ ¥
HUDVXUH LW EHFRPHV IXQGDPHQWDO WR VWUXFWXUH WKH LQ
IURP DQ HGXFDWLRQDO SHUVSHFWLYH 7KH IROORZLQJ VHFWLF
LQ WKLV GHWI®DROERJ WKH VWHSV IRU VHOHFWLQJ WKH WKHRUF
LQ WKHVH DQFHVWUDO IRUPV RI NQRZOHGJH WKH SHGDJRJLFC

0(7+2'2/2*<

7KLV VWXG\ LV FKDUDFWM U XJHEGL WD W HYH DSBS RDWK RI WK
GRFXPHQWDU\ W\SH 7KH FKRLFH Rl WKLV DSSURDFKWKHIXVWL
PDWKHPDWLFDO NQRZOHGJH RI FLYLOL]DWLRQV WKDW ZHUH HJ

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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ZKLEKTXLUHY LQWHUSUHWLYH LQYHVWLIJDWLRQ RI KLVWRULFD
PDQLSXODWLRQ RI QXPHULFDO YDULDEOHV $V %RJGDQ DQG %
FHQWUDO LQWHUHVW OLHV LQ X @G GH UNVYVEMGIE MQI WK WV R H D) DF Y
,Q WKLV VHQVH LW LV XQGHUVWRRG WKDW 3UHDOLW\ LV VRFLI
E\ LQWHUSUHWDWLRQ ~ GLVWDQFLQJ WKLV ZRUN IURP @D®XWHE
DQG UHIOHFWLYH SHUVSHFWLYH

7KH PHWKRGRORJLFDO SDWK ZDV VWUXFWXUHG IURP D OL\
7KH ILUVW KLVWRULRJUDSKLFDO LQ QDWXUH VRXJKW WR JDW
DQG DVWURHFRRIGYD ®1 WKH 0D\D $]WHF DQG ,QFD SHRSOHV 7F
KLVWRU\ Rl VFLHQFH DQG OHVRDPHULFDQ DQG $QGHDQ DUFKDt
IURQW WKHRUHWLFDO)SHGDJRJLFDO LQ Q INWXR HD QXOVCH BH WAKKH-H A
DGRSWHG DV D SUHPLVH '{$PEURVLRIV GHILQLWLRQ S
PDWKHPDWLEV LQ IXQFWLRQ RI WKH QHHGV RI VXUYLYDO DQG
UHPRYH WKHSWULPIRODLRH IUHTXHQWO\ DWWULEXWHG WR VXFK |
VRSKLVWLFDWHG DQG OHJLWLPDWH LQWHOOHFWXDO SURFHVVI

'DWD FROOHFWLRQ DQG DQDO\VLV L,EOIQRZAH GF D WWKRUH H) @ VE |
H[SOLFLWBL@WHRBWKHPDWLFDO SUDFWLFHV VXFK DV WKH 0D\D
ZHUH VHQBRWMWGE [WXDOL]DWLRQ WKH VWDJH LQ ZKLFK VXFK N
VRFLDO IXQFWLRQV UHOLJLRXQ DIGYPRIQA IVQ\UDQVIIEEH RO R B VE B
7UDQVSRVLWLRQ WKH PRPHQW RI UHIOHFWLRQ RQ KRZ WKHVH
&XUULFXODU %DVH %1&& DQG FXUUHQW WHDFKLQJ SUDFWLFH

,QWHUSUHWLYH DQDO\VLV ZDHWVGDXIRGHBDE\ SVRW HOHADLLOFAXL MRLLE
WKDW FRXOG HIIHFWLYHO\ FRQWULEXWH WR PDWKHPDWLFV WH
LQWHQWLRQ ZDV WR YHULI\ KRZ WKLV NQRZOHGJH FDQ 3H[SDQ
SURPRWIK® UHFRJQLWLRQ DQG DSSUHFLDWLRQ RI GLIIHUHQW Z
7KHUHIRUH WKH PHWKRGRORJ\ HPSOR\HG KHUH GLG QRW OLPL
FDUULHG RXW DQ H[HUFLVH LQ H®UVWHRR B R WUIDFO KFHILHR RTX HZ L
ULFKQHVV Rl 3UH)&ROXPELDQ HWKQRPDWKHPDWLEV

)LQDOO\ LW LV ZRUWK QRWLQJ WKDW WKH FKRLFH RI VRXL
RI NQRZOHGJH DQG WKH QHHG WR G MFKRIDR QUK H ®/H G DRRUUE B RO
DOLJQHG ZLWK FRQWHPSRUDU\ GHPDQGV IRU DQ DQWL)UDFLVW

+DYLQJ RXWOLQHG WKH LQYHVWLJDWLYH SDWK DQG WKHR!
QHFHVVDU\ WR WUDQVODPWHL VWRVARREVWRBLABRFDWYGRQDO SU
LV WKHUHIRUH GHYRWHG WR SUHVHQWLQJ WKH SHGDJRJLFDO

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ

)520 (5$685( 72 5(&2*1,7,2&2B3850(%,$1 (7+120$7+(0$7,&6 $1' ,76 327(17,%$/,7,(6 )25 (
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BUH)&ROXPELDQ (WKQRPDWKHPDWLFV FDQ EH GLGDFWLWDOO\ \
PDWKHPDWLFDO FRQFHSWYVY DQG SURPRWH LQWHUFXOWXUDOLMW

5(68/76 $1' ',6&866,21 3('$*2*,&$/ 327(17,%$/,7,(6

7KH LQFOXVLRQ Rl (WKQRPDWKHPDWLFV LQ WKH VFKRRO F
LGHRORJLFDO FKRALIFHH D\W@ G \H W KLFEFDPDGLUHFWLYH VXSSRUWHG
%DVH %UD]LO 7KH 6SHFLILF &RPSHWHQFH LG HEBRKHABW
WKDW ODWKHPDWLFV LV D KXPDQ VFLHQFH WKW BXOWOWHR/I DWY
KLVWRULFDO PRPHQWY DQG LV D OLYLQJ VFLHQFH WKDW FRQ\
SUREOHPYV DQG WR XQGHUSLQ G L/\KARYG UWHIMWLYG ERGDW U XZA\WI
RI PDWKHPDWLFRYHBW DD\ON DWGFH[FOXVLYHO\ (XURSHDQ ERG\ RI
UHFRJQLWLRQ RI RWKHU UDWLRQDOLWLHYV

%DVHG RQ WKLV OHJDO SUHPLVH DQG WKH OLWHUDWXUH U
UHYHDOHG WKDW 3UH)&R O X P EIHUQURFW KSRV W IHFPORGD R YV WHI® \P RC
WKLV FRPSHWHQFH LQ WKH FODVVURRP :H REVHUYH WKDW 0D\
VROYLQJ HYHU\GD\ VXUYLYDO SUREOHPV EXW ZDV VWU XFMHX UH
RI PRGHOLQJ DVWURQRPLFDO SKHQRPHQD PDQDJLQJ ODUJH W
ULJRU 7KHUHIRUH EULQJLQJ WKLV NQRZOHGJH LQWR WKH VFK
EXW UDWKHU FRPSOH[LI\PQYDWWS @ H DMK ZDWX B/IRQIMAFHVV X Q (
FRQFHSWYV

8QOLNH D VXSHUILFLDO PXOWLFXOWXUDO DSSURDFK ZKHU
RU IRONORUH RQ FRPPHPRUDWLYH GDWHV WKH GLVFXVRI\RQ S
PHDQV XVLQJ WKH ORJLFDO VW WXFW XOUWHW RH &R MM LIRLY/D. O LY] DY/
0D\D RU WKH ELQD WLWR FGIH,QHFORBXUSXRURXY PDWKHPDWLFDO F
*HRPHWU\ DQG 6WDWLVWLFW ,RQ®R IMDHD\FR HW KPHD W K 1D IF B W U FQYRE
NQRZOHGJH GHPRQVWUDWLQJ WKDW GLITHUHQW KXPDQ JURXS
DQG HTXDOO\ YDOLG VROXWLRQV

,Q WKLY FRQWH[W WKH SHGDJRJLFDO SHRW 8 QWX R GLKAULHHH S
GLUHFWE&RDMLWLYH E\ FKDOOHQJLQJ VWXGHQWY WR WKLQN LQ
UHFRUGL @EJ+ORWIRRVLFDO E\ UHVWRULQJ VFLHQWLILF DXWKRUV
6RFLDO E\ FERPEWWRIQFI BIDFLVP WKDW KLHUDUFKL]HVY NQRZOHG.
WKURXJK VSHFLILF LQWHUYHQWLRQ SURSRVDOV IRU HDFK FLY!I
VNLOOV VHW IRUWK LQ WKH %1&&

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ

)520 (5$685( 72 5(&2*1,7,2&2B3850(%,$1 (7+120$7+(0$7,&6 $1' ,76 327(17,%$/,7,(6 )25 (
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$PRQJ WKH YDULRXVIEDNYRELEDOWLRAWHRIWHQWLRQ OD\D DL
SRWHQWLDO WR SURYRNH SURGXFWLYH FRIQLWLYH HVWUDQJH
'HVWHUQ RQH WKLV V\VWHP SDYHV WKH ZD\ IRUGNEW ILUVW DF
GHFRQVWUXFWLQJ DQG UHFRQVWUXFWLQJ WKH FRQFHSW RI Q>

THE MAYA VIGESIMAL SYSTEM: DECONSTRUCTING THE DECIMAL BASE

7KH 0D\D QXPHUDO V\VWHP SRVLWLRQDO DQG EDVH SUF
WHDFKLQJ $SULWKPHWLF %\ FRQIURQWLQJ VWXGHQWYV ZLWK D .
SURYRNHV D KHDOWK\ *FRJQ QW HGH FRR MIERVIFA-VEBE \BHWXEG! Q\R !
PHUHO\ PHPRUL]JH UXOHYV

7DEOH V\VWHPDWL]HY DQ LQWHUYHQWLRQ SURSRVDO IRF
WKH XVH Rl WKH ERG\ ILQJHUV DQG WRHV DQG WKH DEVWUDF

Table 1 #Intervenion Proposal: Maya Arithmetic

Curricular Description of the Pedagogical Activity

Element
Theme Numeral System and Place Value (Base 20)
Skill (BNCC) (EFO6MAO02) Recognize the decimal numeral system as the result of a historical proce

comparing it with other numeral systems.
Resources Beans (unit), popsicle sticks (value 5), and shells or bottle caps (zero).
1. Contextualization: Explain that the Mya counted using the 20 digits of the body.

2. Manipulation : Challenge students to represent quantities (e.g., their own age) using N
Development symbols, grouping by 5 and by 20.

3. Operation: Perform simple sums by moving only the objects, without convettidgabic
numerals.
Source Prepared by the authors (2025).

$SSO\LQJ WKLV DFWLYLW\ DOORZV GLVFXVVLRQ Rl WKH UR
LV RIWHQ WDXJKW PHUHO\ DV *HPSW\ ~ ,Q WKH 0D\D V\VWHP E\
RU ZDV 3FRPSOHWH ~HAURXDW QW VRS EWODMURB DO SODFHKRO
EUHDNV DXWRPDWLVP 7R FDOFXODWH LQ EDVH WKH VWXGH
DERYH LV ZRUWK  WLPHV PRUH ZKLFK UHLQIRUFHY VEVWRPSI
LWVHOI ZKHUH HDFK OHYHO LV ZRUWK  WLPHV PRUH
. WKH OD\D FRQWULEXWLRQ HQULFKHV $ULWKPHWLF E\ FKI
RIITHUV HTXDOO\ YDOXDEOH VXSSRUW IRU *HRPHWU\ DQG OHDV:
DEWBDWNWLRQ WR VSDWLDO RUJDQL]DWLRQ WKH QH[W VXEVHFWL
HPSLUH VSXUUHG WKH GHYHORSPHQW RI PHDVXUHPHQW WHFK(
FDOFXODWLRQ

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ

)520 (5$685( 72 5(&2*1,7,2&2B3850(%,$1 (7+120$7+(0$7,&6 $1' ,76 327(17,%$/,7,(6 )25 (

('8&%7,21



AZTEC GEOMETRY AND MEASUREMENT: THE MATHEMATICS OF LAND

$IWHF PDWKHPDWLFV RITHUV D SUDFWLFDO FRQWH[W IRU W
DUHDV DQG SHULPHWHU +LVWRULFDO UHFRUGVYV LQ WKH FRGLF
QWR IDPLOLDU VKDSHV WULDQJOHV DQG UHFWDQJOHV WR FD
DUHD FDOFXODWLRQ E\ GHFRPSRVLWLRQ

7TDEOH SUHVHQWY KRZ WKLV DJH)ROG SUDFWLFH FDQ EH |
DEVWUDMWMWW\IARWK WKH VRFLDO IXQFWLRQ RI PDWKHPDWLFV W

Table 2 tintervention Proposal: Aztec Geometry and Algebra

Curricular - . o
Element Description of the Pedagogical Activity
Theme Area Calculation of Plane Figures and Introduction to Algebra.
Skill (BNCC) (EFO7MAS31) Establish expressions for calculating the area of triangles and quadrilater

(EFO8MAOQ6) Solve problems involving area calculation.

Resources Graph paper, fictitious maps of irregular plots, and a table of Aztec symbols.

1. Challenge The student assumes the role of an Aztec tax collector who must calculate {
on an irregular plot (trapezoid or polygon).

Develooment 2. Resolutiort The student must decompose the figure into rectangles and triangles to cal

P the tdal area.

3. Recording: The final value must be expressed using pictographic notation (e.g., flag 3
units).

Source Prepared by the authors (2025).

7KLV LQWHUYHQWLRQ HQULFKHV WKH JHRPHWU\ OHVVRQ E
PRGHO X@GH®WY SHUFHLYH WKDW WKH DUHD IRUPXOD E i K LV
UHDO SUREOHPV RI WHUULWRULDO PDQDJHPHQW ORUHRYHU W

WKH QXPEHU IXQFWLRQV DW R ®OLIGI\E X DWOLY G W& W FR@¥F\S IR E
JUDSKLF VIPERO UHSUHVHQWY D IL[HG QXPHULFDO YDOXH IDF
ODQJXDJH

‘KLOH $JWHF PDWKHPDWLFV SURYLGHV YLVXDO W RARIOH/ ,IQRRL
FLYLOL]DWLRQ LQYLWHV XV WR UHWKLQN WKH YHU\ QDWXUH R
JUDSKLF UHSUHVHQWDWLRQ WKH QH[W VXEVHFWLRQ LQYHVWL
FKDOOHQJHV WKH :HVWHIMHQRWLEXALTZUHLWD@HULDO VXSSRU
LQ WKH 3UREDELOLW\ DQG 6WDWLVWLFV VWUDQG

THE INCA QUIPU: BINARITY AND INFORMATION PROCESSING
JUHTXHQWO\ WKH KLVWRU\ RI PDWKHPDWLFV IREXVHV RQO

DOORZV H[SORUDWLRQ RI 3UREDELOLW\ DQG 6WDWLVWLFV E\ V

GDWD WKURXJK WDFWLOH D@® G RQRDYY URANVRKBRRKMVXVMWULQQYN

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ

)520 (5$685( 72 5(&2*1,7,2&2B3850(%,$1 (7+120$7+(0$7,&6 $1' ,76 327(17,%$/,7,(6 )25 (
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fDEOH SURSRVHV WKH XVH RI WKH 4XLSX WR GHYHORS VYV
WHFKQRORJ\ LV PHUHO\ HOHFWURQLF

Table 3 fintervention Proposal: Statistics with Quipus

Curricular - : o
Element Description of the Pedagogical Activity
Theme Data collection, classification, and representation.
Skill (BNCC) (EFO5MAZ24) Interpret statistical data presented in texts, tables, and graphs and produce
Resources Thick twine (main cord) and colored yarn.
1. Data Collection: Conduct a class census (e.g., age, height, number of siblings).
2.Coding: 'HILQH D 3ORJLFDO OHJHQG™ HJ %OXH VWUD(
Development =1, Long knot = 10).
Development 3. Construction: Students build the physical quipu with the collected data.
4.Reading $QRWKHU JURXS PXVW 3UHDG ™ W Kadk i la$akleD

Source Prepared by the authors (2025).

%XLOGLQJ WKH TXLSX LQ WKH FODVVURRP GHYHORSV FRPE
TXLSX VWXGHQWYV PXVW FDWHJRUL]H LQIRUPDWLRQ FHWYKIDE® LL
ELQDU\ UHDGLQJ FRGH 7KH GLVFXVVLRQ VKRXOG IRFXV RQ KR
WHFKQRORJLHYVY DSSURSULDWH WR WKHLU FRQWH[WV 7KLV FRF
DEVHQFH RI DOSKDEHWLF QUG \Q RO PHRQ D @ KHE VOIPFW RI PDWK
IRU GDWD PDQDJHPHQW

+RZHYHU WKH LPSDFW Rl WKHVH SHGDJRJLFDO LQWHUYHQ
DFTXLVLWLRQ RI WHFKQLFDO VNLOOV 7K HR S UDHWHRQFBIURJIL WK LDV
VIPEROLF DQG SROLWLFDO GLPHQVLRQ 7KH ODVW VWDJH RI W
LPSOLFDWLRQV RI WKLV ZRUN DQDO\]LQJ KRZ WHDFKLQJ 3UH):
DQWL)UDFLVW HERSDWLRQZDYE WRD]JLOLDQ HGXFDWLRQDO OH.

/$: $6 $ 32/,7,8&$/)3('$*2*,&$/ 327(17,$/,7<

‘KHQ GLVFXVVLQJ WKH SRWHQWLDOLWLHV RI 3UH)&ROXPEL
RQO\ RQ WHFKQLFDO DVSHFWV DULWKPHWLF DQG JHRPHWU\
NQRZOHGJH WR WKH VFKRRO HQYWURQPPQW UUZAWR/ FDSDRLWD
7KLV OHJLVODWLRQ DPHQGHG WKH 1DWLRQDDZ(ERFDWLRQ *XLC
PDNLQJ WKH VWXG\ RI 3$IUR)%UD]JLOLDQ DQG ,QGLJHQRXV +LVV
VFKRRO ¥RUUQFR®GLQJ ODWKHPDWLFV %UD]LO

$OWKRXJK OHJLVODWLRQ LV RIWHQ DVVRFLDWHG ZLWK +L\
GHWHUPLQLQJ WKDW FRQWHQW PXVW EH WDXJKW DFURVV WKH

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ

)520 (5$685( 72 5(&2*1,7,2&2B3850(%,$1 (7+120$7+(0$7,&6 $1' ,76 327(17,%$/,7,(6 )25 (
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SOD\V D FRGALIDD FRPEDWLQJ ZKDW LV FDOOHG 3HSLVWHPLF UD
SURGXFWLRQ Rl QDWLYH SHRSOHV WUDGLWLRQDO VFKRROLQJ
VXSHULRULW\

JUHTXHQWO\ PDWKHPDWLFV WHDF KW K WIKLHM ODLA | G KXIOWR D
PDWHULDOV WKDW DUH QRW PHUHO\ LOOXVWUDWLYH ,Q WKLYV
GLUHFW SHGDJRJLFDO SRWHQWLDOLW\ EHFDXVH WKH\ RIIHU Ul
SHRSOHVHBEWXDR® O®WDJIJRQLVWY 5DWKHU WKDQ DSSURDFKLQ
RI IRONORUH RU DUW ZRUNLQJ ZLWK ,QFD (QJLQHHULQJ RU 0D
UDFEEWPKH XQIRXQGHG EHOLHI WK DWW BWKLHR 6 DLS/D A MO XI\RIUY B RN R F(
WKRXJKW

%ULQJLQJ WKH VRSKLVWLFDWLRQ RI ,QFD HQJLQHHULQJ V\
WKH FODVVURRP LV D ZD\ WR RSHUDWLRQDOL]H WKH ODZ GHP
LV DKHUB®IQW FKDUDFWHULVWLF RI WKH KXPDQ FRQGLWLRQ QR
DSSURDFK VWUHQJWKHQV VWXGHQWVY LGHQWLWLHY SURPRW!
DVVRFLDWH LQGLJHQRXV SHRSOE Y HVLW KUWSRYKQRORILED WEBP
KLJK)SUHFLVLRQ VFLHQFH

7KHUHIRUH DSSO\LQJ WKLV FRQWHQW LQ WKH FODVVURRP
FXUULFXOXP EXW D GLGDFWLF VWUDWHJ\ IRU $QWL)5BALVW (G
WKHPVHOYHV LQ WKH VFLHQFH WKH\ VWXG\ DQG WKH QRQ)LQG
IXOILOOLQJ WKH ODZfV REMHEWLYH RI IRUPLQJ FLWL]HQV DZD!

%H\RQG FRPSO\LQJ ZLWK @ i RIPWPQ WP HRYQW D QW HWKPBBUDWL
SURSRVDO LV SHGDJRJLFDOO\ HIIHFWLYH 7KH DUWLFXODWLRQ
LQYHQWLRQ EXW D YDVW ILHOG RI VWXG\ 7KH ILQDOWWDJH R
ODWKHPDWLFV (GXFDWLRQ VD\ DERXW WKH YDOLGLW\ DQG ULF
(WKQRPDWKHPDWLFV

POTENTIALITIES: DIALOGUES WITH MATHEMATICS EDUCATION

7KH SHGDJRJLFDO YDOLGLW\ RI XVLQJ 3UH)&8BOREBEUD® KH\G k
VFKRODUYVY LQ ODWKHPDWLFV (GXFDWLRQ 7KH PDLQ SRWHQWLEL
GLVFLSOLQH $V S8ELUDWDQ '"T$PEUYVLR DUJXHV (WKQRPD
SGLITHUHQW PDWKHPDWLKWRZ BXWWILRHFW GXOWXMDIRDO JURXSV JH
GLVVHPLQDWH NQRZOHGJH WR H[SODLQ DQG GHDO ZLWK WKHL
PHUH WUDQVPLVVLRQ RI DEVROXWH WUXWKV WR LQYHVWLJDWI

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ

)520 (5$685( 72 5(&2*1,7,2&2B3850(%,$1 (7+120$7+(0$7,&6 $1' ,76 327(17,%$/,7,(6 )25 (
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&RPSOHPHQWL QERWE LD/QGL RIEZH \ KLIJKOLJKW WKDW WKH
VWUHQJWKHQV VWXGHQWVYT FXOWXUDO VHOI)HVWHHP )RU WKF
ORFDO RU DQFHVWUDO NQRZOHGJH D *WUDQVODEWWRQFRFFRQ]I
VWXG\LQJ WKH $]WHFV RU ,QFDV VWXGHQWY SHUFHLYH WKDW
DOO FLYLOL]DWLRQV ZKLFK FRPEDWV PDWKHPDWLFDO DQ[LHW
OHDUQLQJ HQYLURQPHQW

,Q WKNDPH GLUHFWLRQ $0DQ %LVKRS LGHQWLILHV VL]
PDWKHPDWLFDO NQRZOHGJH FRXQWLQJ ORFDWLQJ PHDVXULC
RI WKLY UHVHDUFK VKRZ WKDW 3U H 3 R/GKREL D DWALYYLLYOWHIANZLLRAC
OD\D LQ *FRXQWLQJ" DULWKPHWLF WKH $JWHFV LQ 3PHDVXUL
SORFDWLQJ DQG 3H[SODLQLQJ" GDWD V\VWHPV 8VLQJ WKHVH
SUR¥MWR VWXGHQWY WKDW PDWKHPDWLFV LV D XQLYHUVDO UH

)XUWKHUPRUH VFKRODUV VXFK DV ,UDQ $EUHX OHQGHYV
VKRXOG EH XVHG DV D SHGDJRJLFDO UHVRXURH \WKWH FOQB H/RD \
SUREOHP RI ZULWLQJ ODUJH QXPEHUV FUHDWLQJ JHUR DQG SC
FRIJQLWLYH SDWK RI GLVFRYHU\ 7KLV HQKDQFHV OHDUQLQJ E
OLNH *FDUU\ RQHD@G EEFIFRHPHV XQGHUVWRRG DV D KLVWRULFLE

)LQDOO\ LW LV HVVHQWLDO WR EULQJ LQ /HLWHTYV SH
PDWKHPDWLFV FXUULFXOXP WKDW GLDORJXHWXWKRK ORFDL Q @
PDWKHPDWLFDO NQRZOHGJH RI QDWLYH SHRSOHV LV QRW PHUI
SHGDJRJLFDO DFW DLPHG DW GHFRORQL]JLQJ WKRXJKW DQG IR
$PHULFDQ LGHQWLWKQRPWWKWHRNDWZFY EHFRPHV D WRRO IRU H
RI WKH ZRUOG

7KHUHIRUH WKH SRWHQWLDOLWLHYV IRU ODWKHPDWLFV (G)
GHYHORSLQJ FULWLFDO WKLQNLQJ XQGHUVWPBWELEISWEA H)RW
GLDORJXLQJ ZLWK GEIVMNUBQW H\DWH@RW DDA WRHWKH WZHQW\)IL

&21&/86,21

7KLV VWXG\ XQGHUWRRN DQ LQYHVWLIJDWLYH SDWK VWDU
BUH)&ROXPELDQ NQRZOHGIRBRGLWULRIQYRQLWW SHKEIDIRILFDO S
UHYLHZ FRQILUPHG WKDW WKH OD\D $]WHF DQG ,QFD FLYLOL]
V\VWHPV WKDW WUDQVFHQG D XWLOLWDULDQ YLVUBRWRIRWXDYI
JHQHUDOL]DWLRQ

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ

)520 (5$685( 72 5(&2*1,7,2&2B3850(%,$1 (7+120$7+(0$7,&6 $1' ,76 327(17,%$/,7,(6 )25 (
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SHYLVLWLQJ WKH SURSRVHG REMHFWLYHV WKH UHVHDUFK
ULJRURXV PDWKHPDWLFDO ORJLFV LQ WKHVH FXOWXUHV WKH
XQGHUVWDQGLQJ RI SRWHFLEDO® DXIUWKPBWRAIHUY DOWHUQD
WHDFKLQJ JHRPHWU\ DQG DUHDV DQG ,QFD TXLSXV SURYH WR
SURFHVVLQJ DQG GDWD ORJLF ,W ZDV WKXV FRQILWRDG KV KD W
FRQWHQW VHW IRVWKKLRVWQROHP ®BH B ¥ T X DXQAN MNKL WK HD\QOEP M W \WA
WR :HVWHUQ PDWKHPDWLFV

+RZHYHU ZH FRQFOXGH WKDW WKH PDLQ FRQWULEXWLRQ |
EXW LQ WKH HWKLFDO GLPHQVLRQ RI ODWKHPDWLFV (GXFDWLR
SRWHQWLDOLWLHY ZH LGHQWLIHHG/ DDA | HEW U RIS X/FALIQD WAHIL \
(GXFDWLRQ $OWKRXJK WKH WHUP ZDV QRW WKH LQLWLDO IRF)
WHDFKLQJ WKH VFLHQFH RI QDWLYH SHRSOHV LV WXW KPH % HTR
WKDWD@RUQWHOOLJHQFH LV WKH H[FOXVLYH GRPDLQ RI (XURSHF

,Q WKLV VHQVH FRPSOLDQFH ZLWK /DZ 1R FHDVHV
FRPHV WR EH XQGHUVWRRG DV D SHGDJRJLFDO RSSRUWXQLW\
WRRBNVY®U\ WR RSHURPWRROQWR URXWKHP ®MZ GLVFRXUVH EXW
GHPRQVWUDWLRQ RI LQGLJHQRXV LQWHOOHFWXDO FDSDFLW\

$V VXJIJHVWLRQV IRU IXWXUH UHVHDUFK ZH UHFRPPHQG S
LQWHUYHQWLR QN URKVFOHQIHGEG % RVWR (G XFDWLRQ FODVVHV )LHC
UHFHSWLRQ DQG WKH LPSDFW Rl WKHVH DFWLYLWLHV RQ OHDL
HPSLULFDOO\ YDOLGDWH WKH SRWHQWLDOLWLHY GLVEXVVHG ¥

,Q VXPLWWFKDSWHU DUJXHV WKDW UHFRJQL]LQJ 3UH)&ROXP
FXUULFXOXP LV XUJHQW DQG QHFHVVDU\ 2YHUFRPLQJ WKH KL
RI PHPRULDO MXVWLFH EXW DOVR D SDW& WRJQRWPLLYH WISHIHN
SOXUDO ZRUOGYLHZ LQ ZKLFK PDWKHPDWLFV LV XQGHUVWRRG

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ

)520 (5$685( 72 5(&2*1,7,2&2B3850(%,$1 (7+120$7+(0$7,&6 $1' ,76 327(17,%$/,7,(6 )25 (
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5()(5(1&(6

%DTXHGDQR (OL]DEHWK 2V DVWHFDV >7KH $]WHFV@ 7UDC
OHOKRUDPHQWRYV

%LVKRS $0DQ - (QFXOWXUDomR PDWHPIWLFD XPD SHUVS
>0DWKHPDWLFDO HQFXOWXUDWLRQ D FXOWXUDO SHUVSHFWL)
'RPHQH &DPSLQDV 3DSLUXV

%RJIJGDQ S5REHNUIMH®@ 6DUL .QRSS ,QYHVWLJDomR TXDOLWD
WHRULD H DRV PpWRGRV >4XDOLWDWLYH UHVHDUFK LQ HGXFD
GH ODULD -RmR $OYDUH] 6DUD %DKLD H 7THOPWRWRXULQKR %DS

%UDLQO\ ([HPSOR GH TXLSX DQGLQR >([DPS$OBLCROE®E

KWWSV EUDLQO\ FRP EU $FFHVVHG RQ 'HF
%UDVLO /HL Qz GH GH PDUoR GH >/DZ 1R |
GH GH GHJHPEPRGLILFDGD SHOD /HL Qz GH GH MI

FXUUtFXOR RILFLDO GD UHGH GH HQVLQR D REULIJDWRWVILIDGDC
,QGtJHQD" %UDVtOLD ') 3UHVLGrQFLD GD 5HS~EOLFD

%UDVLO ULRQGBWEXFDomR %DVH 1DFLRQDO &RPXP &XUULT
%DVH@ %UDVtOLD O(& 6(%

&DSHODWR ODULD +HOHQD 5ROLP (QVLQR SULPiULR IUDQ
GH GRXWULQDOmMR LQIDQWLO ¥FHKBAPRE R RNSUL Y D Q\VMGIXKAPIHVQ MRV

SHYLVWD %UDVLOHLUD GH +LVWyHWLD 6mR 3DXOR Y Q S
&DVWUR)*YPH] 6DQWLDJR /D K\EULV GHO SXQWR FHUR FL
+ %RJIJRWi PBIRQMULYHUVLGDG -DYHULDQD
&RH OLFKDHO ' +RXVWRQ 6WHSKHQ 7KH O0D\D HG 1HZ

'"f{$PEURVLR BERRPWWGPiWLFD HOR HQWUH DV WUDW®ILENV
OLQN EHWZHHQ WUDGLWIGR @HDQ G- RBIGIRQWLIW\EX W rQWLFD

'f$PEURVLR 8ELUDWDQ 6RFLHGDGH FXOWXUD PDWHPiIWL
DQRG LWV WHDFKLQJ@ (GXFDomR H 3HVTXLVD 6mR 3DXOR Y

)DYUH +HQUL $ FLYLGIDOFAWROIQPWERK® ,JUDGXomR GH 0
GH -DQHLUR -RUJH =DKDU

JRQVHFD ODULD GD &RQFHLomR ) 5 (GXFDomR PDWHPIWL
GHVDILRV H FRQWULEXL0o}HV >0DWKHPDWLFVYLHIGXEBDW L RIQD OROL
FROQWULEXWLRQV@ HG %HOR +RUL]JRQWH $XWrQWLFD

*HQGURS 3DXO $ FLYLOL]DomR PDLD >7KH OD\D FLYLOL]D!'
S5LR GH -DQHLUR -RUJH =DKDU

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ

)520 (5$685( 72 5(&2*1,7,2&2B3850(%,$1 (7+120$7+(0$7,&6 $1' ,76 327(17,%$/,7,(6 )25 (
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/JHLWH .pFLR *RQo0DOYHV 1yV PHVPRV H RV RXWURV HWQ
LQGtJHQD 3DLWHUKH2RWKHOYHWWRGRWDWKHPDWLFYV DQG LQWHFH
VFKRRO @ | 7THVH 'RXWRUDGR HP (G X£fOPInVRi HP L&D QA L)BIG H
*URVVR 8)07 5HGH $PD]{QLFD GH (GXFDomR HP &LEQFLDV H OL

ODWHSUHKLVSIiQLFDVY 6LVWHPD GH QXPHUDOMRS$Y DWGIF DO}
KWWSV PDWHSUHKLVSDQLFDV EORJVSRW FRP $FFHVVHG RQ

OHQGHV ,UDQ $EUHX ODWHPIWLFD H LQYHVWLJDOWRQ®BP
DSUHQGL]DJHP >0ODWKHPDWLFVY DQG FODVVURRP LQYHVWHIDW.L
6mR 3DXOR /LYUDULD GD )tVLFD

OXQGR ,QFDV 4XLSXV R VLVWHPD GH FRQWDELOLGDGH LQ
$YDLODEWMW ®PW PXQGRLQFDV FRP $FFHVVHG RQ 1RY

20LYHLUD ODUFLR 'HARDO-RR.D-DBDGH H (GXFDomR ODWHP
FXUUtFXOR DQWLUUDFLVWD >HFRORQLDOLW\ DQG PDWKHPDWL
/IDWLIPQRILFDQD GH (WQRPDWHP{WLFD Y Q S

4XLMDQR $QtEDO &RORQLDOLGDGH GR SRGHU HXURFHQV
(XURFHQWULVP DQG /DWLQ $PHULFD@ ,Q /DQGHU (GJDUGR F
FLQFLDV VRFLDLV >7KH FRORQLDOLW\ Rl NQRZOBXHDRWXSRB
&/$&62 St

5HVWDOO ODWWKHZ 6HYHQ O\WKV RI WKH 6SDQLVK &RQTX

5RVD OLOWRQ 2UH\ 'DQGH G RODXUND2HPDABRRPRGHODJHP
pWLFD H GLDOpWLFD >7KH UHVHDUFK ILHOG LQ HWKQ@RPRENHRO I
3HVTXLVD 6mR 3DXOR Y Q S

5RVD OLOWRQ 2UH\ 'DQLHG XFIDDUNR GBWHWVWPED @MDHWQR
SURJUDPD GH SHVTXLVD >3RO\VHP\ LQ PDWKHPDWLFV HGXFDW
5HYLVWD GH (GXFDomR ODWHPIWLFBR 6mR 3DXOR Y Q S

6DQWRYV &DUORV $ BEWDLD® H FXWWPLWIGLFDo}HV QR HQV
PDWKHPDWLFY DQG LWV LPSOLFDWLRQV LQ HOHPHQWDU\ HGXF
(GXFDomR ODWHPiIWLED Y Q S

SUWRQ *DU\ 6LJQV RI WKH QQ NI .\ KSIX$ G HDQY \ GQREBW HG )6\
8QLYHUVLW\ RI 7H[DV 3UHVV

9LOFD OLOWRQ (WQRPDWHPiWLFD QRV $QGHV VDEHUHYV
NQRZOHGJH DQGPDUNBWWRHM®O 8QLYHUVLWDULD

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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@ KWWSV GRL RMUXPSXE

"RLFH ODULVDPXYUYHOQRTDUW /HPRV CGHHRLPEHRUDRD UM 'Y$ Q®E K DS |
9DQHVVD GH /2A@IGMHLWD 6 ¥ (G H@LV B6lD U ERADIE 6 RHU DB D QWR®® % D
& VVLR 1DWDQ 6FQWRV )JHUUHLUD

$%675$&7

7KLV FKDSWHU GLVFXVVHVHVK B QD & IHRXFHD BHEIREED/ALR W Z/HKR @ NDL Q .
PHWKRGRORJLFDO DSSURDFK WR HGXFDWLRQDO LQQRYDWLRQ
FRQWHPSRUDU\ HGXFDWLRQDO FKDOOHQJHVY FRQVWLWXWH FRF
UHVHDUFK PHWKRGV FDSDEBEOH WL EB WBHHQ G DDAUWMOLI VAW RSB FBOR S |
OLWHUDWXUH UHYLHZ WKH GLVFXVVLRQ HQJDJHV NH\ '65 DXW|
DQG $QWXQHV -~QLRU DV ZHOO DNVIRXD GOLMINI N 6 XFRIUIDY (ER X0
.RONR 7KH FKDSWHU DUJXHV WKDW ZKHQ XQGHUVWRRG DV DC
LQVWUXPHQWBO LWE FKKEDDXMWUHQIWKHQ '65 VWDJIJHV UHODWHG
LGHDWLRQ DQG LWHUDWLYH WM DODXW MQ'R L5] Q QREREEAIIQEFHHW WVKK

10DVWHU V VWXGHQW LQ (GXFDWLRQ
8QLODGDQRDV 56

(PDLO MXQTXHLUDMRLFH#JPDLO FRP

/$77(6 KWWSV ODWWHV FQST EU

23K' LQ &RPSXWHU 6FBEHQFH 8)5*6

(PDLO PR]DUW VLTXHLUD#XQLODVDOOH HGX EU
/$77(6 KWWS ODWWHV FQST EU

SODVWHU V VWXGHQW LQ (GXFDWLRQ

BWDWH 8QLYHUVLW\ RI 3RQWD *URVVD 8(3*
3RQWD *BRVVD

( PDLOHDQGURVRDUHVPDFKDGR#JPDLO FRP

/$77(6 KWWS ODWWHV FQST EU

40DVWHU V '"HJUHH LQ $SSOLHG 6RFLDO 6FLHQFHYV
3RQWD *BRVVD

6WDWHVAQWYRIUSRQWD *URVVD 8(3*

(PDLO YDQHVVDDGYRJ#KRWPDLO FRP

/$77(6 KWWS ODWWHV FQST EU

50DVWHU V VWXGHQW LQ 6FLHQFH DQG ODWKHPDWLFV (GXFDWLRQ
8QLFHQWUR GH5XDUDSXDYD

(PDLO VYLG]LQVNLOLQGDPLU#JPDLO FRP
SODVWHU V VWXGHRDMWH 3WRHUIRVWQ WBI® FKLDEQ %DVLF (GXFDWLRQ
(PDLO HOHQLVRXVD #JPDLO FRP

/$77(6 KWWSV ODWWHVY FQST EU
78QGHUJUDGXDWH VWXGHQW LQ 3HGDJRJ\
,QVWLWXWH RI 6RFLDO 6FLHQFHV 8XFDWLRQ DQG $QLPDO 6FLHQFH
(PDLO JDEULHOSMDILWRARP #

/$77(6 KWWS ODWWHVY FQST EU

86SHFLDOLVW LQ 3URGXFWLRQ (QJLQHHULQJ
3LWiJRUDV 8QRSDU $QKDQJXHUD 8QLYHUVLW\
ODFHLY $ODJRDV

(PDLO FDVVLRQDWDQUO#KRWPDLO FRP

/$77(6 KWWS ODWWHVY FQST EU

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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UHOHYDQFH YDOLGLW\ DQG VFLHQWLILF OHJLWLPDF\ RI DSSO
LQWHIJUDWLRQ LV JXLGHG E\ PHWKRGRORJLFDO ULJRU V\VWHP

H\ZRUGWLJIQ 6FLHQFH 3HMH D K EGXEDQLIGRIFOYD MW R R G RWDIRIIRF D O
$SSOUHGHDUFK

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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(GXFDWLRQDO LQQRYDWLRQ KDV IUHTXHQWO\ EHHQ DVVRF
GLJLWDO SODWIRIGPVRORW LIRQVR RDWHQ SUHVHQWHG DV LPPHG
DQG OHDUQLQJ SUREOHPV +RZHYHU WKH XQFULWLFDO DGRSW
SDUDGR[ WKH PRUH LQQRYDWLRQ LV LQYRNHG GARIOHR PIRADD ZLHL |
WKDW VKRXOG VXVWDLQ WKH SURGXFWLRQ RI VFLHQWLILF NQF

'Q WKLV FRQBDNWG CHWKRGRORJIJLHY KDYH JDLQHG WUDFW
DQG SUDFWLFH UHVHDUFK DQG LRDKHU XM B & IZR @ KRRW HU AORI.IH
IRXQGDWLRQ VXFK DSSURDFKHV UXQ WKH ULVN RI UHGXFLQJ
SRRUO\ VIVWHPDWL]HG DQG KDUGO\ WUDQVIHUDEOH WR RWKH L
RQHWLYH LQWXLWLRQV RU RQ RII)WKH)VKHOI WHFKQRORJLFD
FRPELQH SUDFWLFDO UHOHYDQFH VFLHQWLILF ULJRU DQG DF

W LV LQ WKLV VFHQDULR WKDW 'HVLJQ 6FLHQF B SHYRIMK |
RULHQWHG WRZDUG WKH FRQVWUXFWLRQ DQG HYDOXDWLRQ RI
8QOLNH SXUHO\ GHVFULSWLYH RU H[SORUDWRU\ UHVHDUFK '6"
WKURXJK DUWLIDFR/W LEBWVION R MAPWOIWHG DQG YDOLGDWHG
DSSURDFK KDV SURYHQ SDUWLFXODUO\ SURPLVLQJ E\ HQDEOLC
DOLJQHG ZLWK FRQFUHWH LQVWLWXWLRQDO GHPDORIVFRDWKR

,Q SDUDOOHO 'HVLJQ 7KLQNLQJ KDV EHHQ ZLGHO\ LQFRUS
DSSURDFK JURXQGHG LQ HPSDWK\ DQG FUHDWLYLW\ $OWKRXJI
GHYHORSPHQW RI LQQRYDWLYHQSHAMNLIQF DK 8 QDFS\ALFIHYG 'lHY
ODFN IRUPDO FULWHULD IRU VFLHQWLILF YDOLGDWLRQ ZKLFK
FRQWH[WYV

$JDLQVW WKLV EDENGURS WKLV FKDSWHU DLPV WR GLVEX
BFLHQFH 5HVHDUFK DQG 'HVLJQ 7KLQNLQJ WR VWUHQJWKHQ PH
DUJXHV WKDW LQWHJUDWLQJ WKHVH DSSURDFKHV PDNHV LW S
DQG HPSDWK\ ZLWK VFLH®MWRQL KN WINLMRDMD]BWYRQLORG UHSOL
PHWKRGRORJLFDO SDWKZD\ IRU2D-B\SITHAH® Q6 V HQ FARKQ W [MGX E R
WHFKQRORJLHY DQG DUWLILFLDO LQWHOOLJHQFH

EDUCATIONAL INNOVATION AND THE PROBLEM OF METHODOLOGI  CAL RIGOR

(GXFDWLRQDO LQQRYDWLRQ LV D FRQFHSW ZLGHO\ PRELOL
PRGHUQL]DWLRQ RI SHGDJRJLFDO SUDFWLFHV DQG WKH LQFRU
OHDUQLQJ SURFHVVHV +®RYBMHEHWEHHHERQBNOQWLRIQ DQG Wt

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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D UHGXFWLRQLVW XQGHUVWDQGLQJ RI WKH WHUP LQ ZKLFK W
VIQRQ\PRXV ZLWK SHGDJRJLFDO WUDQVIRUPDWLRQ

7KLV WHFKQRVROXWLRQLVW O B BIGD WRHIQ G B ONBRHVY & HIFW WK \
DUWLIDFW LWVHOI REVEXULQJ FHQWUDO LVVXHV VXFK DV HGX
PHGLDWLRQ DQG WKH DVVHVVPHQW Rl WKH UHDO LPSDFWK/HRI
PXOWLSOLFDWLRQ RI LQQRYDWLYH LQLWLDWLYHV ZLWK OLWW
GRFXPHQWDWLRQ DQG FOHDU YDOLGDWLRQ FULWHULD

,Q WKH ILHOG Rl HGXFDWLRQDO UHVHDUFK WKLV VFHQDUL
UHVSRFR QW UHWH SUREOHPV RI SUDFWLFH DQG WKH GHPDQG V
2YHUO\ WKHRUHWLFDO UHVHDUFK RQ WKH RQH KDQG EHFRPH
LQQRYDWLYH SUDFWLFHVY GHWDFKHG WRIRPLYFDFARQ®H PILF IRKILGD
WHQVLRQ XQGHUVFRUHV WKH XUJHQF\ RI PHWKRGRORJLHV FDS
NQRZOHGJH SURGXFWLRQ

(GXFDWLRQDO LQQRYDWLRQ WKHUHIRUH FDQQRW EH XQG
VIVWHPDWLF SURFHVV RI LQYHVWLIJDWLRQ GHVLJQ LPSOHPHC
SUREOHPV ,Q WKLV VHQVH PWWISBER ORIV DD RAVWR D FEORHW R R
FRQGLWLRQ IRU LW WR SURGXFH WUDQVIHUDEOH VXVWDLQDE(

W LV DW WKLV SRLQW WKDW GHVLJQ)EDVHG PHWKRGRORJ
VWUDWHJILF URDW ENRUHWILEDO)PHWKRGRORJLFDO IUDPHZRUN
LQQRYDWLRQ DV D OHJLWLPDWH VFLHQWLILF SUDFWLEH

DESIGN SCIENCE RESEARCH: EPISTEMOLOGICAL AND METHODOLOGICAL
FOUNDATIONS

'HVLIJQ 6FLHQFH 5HVHDUFK '65 HMABSIWHRDBPK B WPLHMDKRHIR O/f
FRPSOH[ SUREOHPV WKURXJK WKH V\VWHPDWLF GHVLJQ GHYH
OLQNHG WR DSSOLHG VFLHQFHV HVSHFLDOO\ &RPSXAWMHH GGEFVY H
LQ ZKLFK NGRRGHKXGEWHLRQ RFFXUV QRW RQO\ E\ GHVFULELQJ UH
8QOLNH WUDGLWLRQDO SRVLWLYLVW DSSURDFKHV '65 UHFRJQ
IRUP RI VFLHQWLILF LQTXLU\

(SLVWHPRORJLFDOOLQ6B S§VDUVFRDWIEGHSHUVSHFWLYH RI NQF
YDOLGLW\ LV DVVRFLDWHG ZLWK XWLOLW\ UHOHYDQFH DQG W
DUJXH WKDW GHVLJQ VFLHQFH SURGXFHV NQRZOXGWH E\N WHKHD
LQ DXWKHQWLF FRQWH[WV 7KLV FRQFHSWLRQ PRYHV DSSOLHC
VFLHQWLILF SURGXFWLRQ HVSHFLDOO\ LQ DUHDV ZKHUH SUDF

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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,Q WKH HGXFDRLVRDHHU RHFKGLWSDUWLFXODUO\ UHOHYDQW
WHDFKHU HGXFDWLRQ SURJUDPV DQG KLJKHU HGXFDWLRQ LQ\
E\ PXOWLSOH VRFLDO SHGDJRJLFDO D QG HWDHAIQIRILRVK RDIOL Y D
E\ DVVXPLQJ WKDW HGXFDWLRQDO VROXWLRQV FDQQRW EH DE
DQG UHILQHG LQ VSHFLILF FRQWH[WV EDVHG RQ H[SOLFLW VF

'UHVFK /DFHUGD DQG $QWROQWV]H QASRDV D P NWKRIE VWU X
F\FOHV WKDW DUWLFXODWH SUREOHP GLDJQRVLV REMHFWLYH
HYDOXDWLRQ DQG FRPPXQLFDWLRQ RI UHVXOWV 7KLV VWUXF
LPSUIRVDWLRQ EXW RI D ULJRURXV SURFHVV WKDW LV GRFXPH(
ZKHWKHU D PRGHO V\VWHP IUDPHZRV N RN X\HFKQ\RORR GFDD T
DV D PHDQV RI LQYHVWLJDWLRQ DQG NQRZOHGJH JHQHUDWLRC

2QH RI '659V FHQWUDO HOHPHQWYV LV WKH GLVWLQFWLRQ |
FRQVLVWHQW WKHRUHWLFDO JURXQGLQJ DQG WKH VI\VWHPDWL
WKH DUWLIDFWYTV DELOLW\QEBR UBWBRID & QWRI VW QFU\W WG BRI H
UHTXLUHPHQW EHFRPHV HVSHFLDOO\ VLJQLILFDQW DV LW SUH
\HW SHGDJRJLFDOO\ LUUHOHYDQW VROXWLRQV D QGMMWK K HLRPLSHOV
VXSSRUW

ORUHRYHU '65 UHTXLUHV IRUPDO SURFHVVHV IRU HYDOXD\
PD\ WDNH GLIFHUHDEWORWPWHVWLQJ IXQFWLRQDO DQDO\VHV |
FRQWIS[WRW LGHG LW BI® WHMWHDILWK REMHFWLYHV GHILQHG ,Q H
DVVHVVLQJ QRW RQO\ WKH VROXWLRQTV WHFKQLFDO HIILFLHQ!
LPSDFWV

$QRWKHU UHOHYDQW DVSHFW RI '65 LVQLWD EFLRPLPALW BH g WD
DUH QRW OLPLWHG WR WKH DUWLIDFW LWVHOI WKH\ LQFOXGH
GHFLVLRQV DQG WKH OHDUQLQJ JHQHUDWHG WKURXJKRXW WK
WUDQV I RZIDEHBGH HNQHQDEOLQJ RWKHU UHVHDUFKHUV WR DGDSW

'KHQ LQFRUSRUDWHG LQWR HGXFDWLRQDO UHVHDUFK 'HV
GLFKRWRPLHVY EHWZHHQ WKHRU\ DQG LSU@REYDLW HR @ HD\QHD U E KRIDIC
PHWKRGRORJLFDO SDWKZD\ FDSDEOH RI VXVWDLQLQ3 WKH SUR
LOQFOXGLQJ WKRVH LQYROYLQJ GLJLWD® 2W WKKRQXRO B EDI\G R Q GQI
RI VFLHQMIXLBEW\LW WKH DFDGHPLF ILHOG 7KLV FKDUDFWHUL
UHVSRQGLQJ WR FRQWHPSRUDU\ FKDOOHQJHV LQ HGXFDWLRQE

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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DESIGN THINKING IN EDUCATION: CONTRIBUTIONS, POTENTIALITIES, AND LIMITS

7KH WKHRUHWLAD@ ERVOQWIRQJHGRSWHG LQ WKLV FKDSWHL
IRUPXODWLRQ SURSRVHG E\ 7LP %URZQ ZKR FRQFHLYHV 'HVLJ
FRPSOH[ KXPDQ)FHQWHUHG SUREOHPV DUWLFXODWILDQNLR®SDF
%URZQ 'HVLJQ 7KLQNLQJ LV QRW UHGXFHG WR D VHW RI F
LQQRYDWLRQ SURFHVV WKDW LQWHJUDWHY KXPDQ GHVLUDELO
VXVWDLQDELOLW\ $FRMRULELDISWR WFKHHIPOEORIY FRQIURQWLQJ
FRPPRQ LQ HGXFDWLRQDO VRFLDO DQG RUJDQL]DWLRQDO FRH{

7KLV FRQFHSWLRQ GLUHFWO\ GLDORJXHV ZLWK WKH HSLVYV
6LPRQ ZKR XQGHUVWD ®E W K H WR)F DYOFHIBUVFLHQFHV RI WKH [
WKDW GHVLJQ LQYROYHV WKH GHOLEHUDWH FUHDWLRQ RI DUW
SUHIHUUHG RQHV ZKLFK JUDQWY GHVLJQ WRUQMNKDW LOMW IRIZXL ¢
OHJLWLPDWH IRUP RI NQRZOHGJH SURGXFWLRQ B6LPRQ SURYLC
XQGHUVWDQGLQJ 'HVLJQ 7KLQNLQJ DV D YDOLG PHWKRGRORJL
DUWLFXODWHG ZLWKJI®HMFKRIQW N/ % FIK HDVU'FHY/ L

&RQWHPSRUDU\ DXWKRUV GHHSHQ WKLV SHUVSHFWLYH E\
'HVLJQ 7KLQNLQJ -RQ .RONR KLJKOLJKWV WKDW GHVLJQ WKLQ
TXDOLWDWLYH GDWDDRXGPD®SHUSHDIOHREWMUYDWLRQV DUH RUJ
DQG DPELJXRXV SUREOHPV )RU .RONR HPSDWK\ LV QRW I
HSLVWHPRORJLFDO PHFKDQLVP RI '"HVLJQ 7KLQNLQJ DV DWGQ
JXLGLQJ FRQWH[WXDOL]HG VROXWLRQV 7KLV GLPHQVLRQ LV S
UDUHO\ DGPLW OLQHDU RU SXUHO\ WHFKQLFDO VROXWLRQV

,Q HGXFDWLRQ DQG SHGDJRJLFDO LQQRYDWLRQ YDULRXV
FRQWWHEXR GHYHORSLQJ UHIOHFWLYH FROODERUDWLYH DQGC
LQVWUXPHQWDOL]HG PDQQHU %URZQ ZDUQV WKDW WKH X
LWV IRUPDWLYH SRWHQWLDQVWRUBLQ@JI WW FIKEQMW RXIH PHRONRUD
FULWLTXH E\ DVVHUWLQJ WKDW UHGXFLQJ 'HVLJQ 7KLQNLQJ W
FRPSURPLVHV LWV FDSDFLW\ WR JHQHUDWH PHDQLQJIXO NQRZ

7KXV WKLV FKDSWHU DGRBS WYV THY LMR OPMWHNE PHWKRG RU |
WKHRUHWLFDO)PHWKRGRORJLFDO IUDPH ZKLFK ZKHQ DUWLFX(
WKH ULJRU V\VWHPDWLFLW\ DQG VFLHQWLILF OHJIL\WGRD¥X RS
LQ 6LPRQYV XQGHUVWDQGLQJ RI GHVLJQ DV NQRZOHGJH S
LQ %URZQ ZKR DUJXHV WKDW LQQRYDWLRQ UHTXLUHV VW
HPSLULFDO YDOLGDWLRQ

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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DESIGN SCIENCE RESEARCH AND DESIGN THINKING: TOWARD METHODOLOGICAL
RIGOR IN EDUCATIONAL INNOVATION

7KH DUWLFXODWLRQ EHWZHHQ 'HVLJQ 6FLHQFH 5HVHDUFK
SURPLVLQJ SDWK WR VWUHQJWKHQ PHWKRGRORDEEDROLPLQR FUW
DQG VHQVLWLYLW\ WR KXPDQ FRQWH[WV $OWKRXJK GLVWLQFYV
VKDUH D FRPPLWPHQW WR VROYLQJ FRPSOH[ SUREOHPV DQG S

'KLOH 'HVLJQ 7KLQNLQJ HP SIQIBHUMW BI@S DK RWWKH SUREC
LGHDWLRQ DQG UDSLG SURWRW\SLQJ '65 SURYLGHV D UREXV\
VXSSRUWLQJ WKHVH SURFHVVHV '65 LQFRUSRUDWHY IRUPDO \
VI\VWHPDWLF DUWLIDFW GHYHORSPHQW DQG ULJRURXV HYDOX
DQDO\]HG DQG FRPPXQLFDWHG DV OHJLWLPDWH VFLHQWLILF S

,Q HGXFDWLRQ WKLV FRPSOHPHQWDULW)\ LV SDUWI®XW DD
VWUDWHJ\ IRU H[SORULQJ WKH SUREOHP LQYROYLQJ DFWRUYV
FKDOOHQJHV DQG SRVVLELOLWLHV %XLOGLQJ RQ WKLV PRYHI
VWUXFWXULQJ WKH LQYHWMLYID WQ R RJ KM QYWRU AGXF BWHRQD C
DVVHVVDEOH DQG WUDQVIHUDEOH

7KLV LQWHJUDWLRQ KHOSVY RYHUFRPH RQH RI WKH PDLQ ZlI
WKH JDS EHWZHHQ SHGDJRJLFDO FUHMWDRYLWK H & S @ RIUDQWRLU L
'"HVLJQ 7KLQNLQJ ZLWK '65V VIVWHPDWLF F\FOHV LW EHFRPH)\
WKDW LV VLPXOWDQHRXVO\ VHQVLWLYH WR WKH H[SHULHQFHYV
YDOLGLW\ DQGLDEOBNYWQFH

)XUWKHUPRUH WKH DUWLFXODWLRQ EHWZHHQ '65 DQG 'HV
WKH GHVLJQ SULQFLSOHV JXLGLQJ WKH FRQVWUXFWLRQ RI HG.
DQDOVHG WKHVH SULQBHSQFD FR\QV WQMXMNHVDFRRWR LEXW LR G
HQDEOLQJ RWKHU UHVHDUFKHUV WR XQGHUVWDQG WKH PHWKFR
QHZ FRQWH[WV

,Q HGXFDWLRQDO UHVHDUFK LQYROYLQJ QB HW V& LW HLIFK\® R
EHFRPHVY HYHQ PRUH VWUDWHJILF 7KH VRFLRWHFKQLFDO FRPS
OLVWHQLQJ DQG H[SHULPHQWDWLRQ DV ZHOO DV FULWLFDO D
JURXQGLQJ HEWKBES BHWSV WKH I[UDPHZRUN QHFHVVDU\ WR H(
GRHVY QRW RYHUVKDGRZ SHGDJRJLFDO SXUSRVHV

7KXV DGYRFDWLQJ IRU WKH DUWLFXODWLRQ EHWZHHQ 'HV
PHDQV SURSRVLQJ D PHWKRRGIROHRVE RRG LSDMWWRFBBQRB/® PSRUD U\

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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LOQQRYDWH ZLWKRXW ORVLQJ ULJRU WR FUHDWH ZLWKRXW IRU
VFLHQWLILF HWKLFDO DQG SHGDJRJLFDO UHVSRQVLELOLW\

Source: Created by the authors, 2025.

DESIGN SCIENCE RESEARCH AND DESIGN THINKING AS AN INTEGRATED
METHODOLOGICAL APPROACH

&RPSDUDWLYH DQDO\VLV VKRZV WKDW 'HVLJQ 6FLHQFH 5H)\
DQWDJRQLVWLF PHWKRGR® BLVADIOQERPDQGVSREWHQWLDOO\ FRP
LQTXLU\ :KLOH '65 LV DQFKRUHG LQ WKH WUDGLWLRQ RI DSSO
VFLHQWLILF NQRZOHGJH 'HVLJQ 7KLQNLQJ HP HUWNHWHDXQIS H I X\
RI SUREOHPV DQG JHQHUDWLQJ FUHDWLYH VROXWLRQV ,QWHJ
WHQVLRQV LQ HGXFDWLRQDO UHVHDUFK KRZ WR LQQRYDWH Z

'LWKLQ '65 DV V\VWHPDFHUWGDE\D'QE\BFKKWXQHV -~QLRU UH
LWHUDWLYH F\FOHV LQYROYLQJ SUREOHP LGHQWLILFDWLRQ D
H[SOLFLW VWDWHPHQW Rl WKHRUHWLFDO FRQWULBXWRRQ 7KH
SURGXFLQJ NQRZOHGJH WKDW FDQ EH WUDQVIHUUHG GHEDWH
HGXFDWLRQDO FRQWH[WV WKLV PHDQV XQGHUVWDQGLQJ SHGI
DV WKH RXWFRPH RI D JURKQD® ED BRHF XDNGIWWGEJDWIGYH SURFH

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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'HVLJQ 7KLQNLQJ LQ WXUQ GHFLVLYHO\ HQKDQFHV WKH L
(PSKDVLV RQ HPSDWK\ OLVWHQLQJ WR WKRVH LQYROYHG DQG
EURDGHQV WK FADUSH\FH BV FPKRI UBYPXODWH UHOHYDQW VLWXDWH !
H[FOXVLYHO\ IURP DEVWUDFW WKHRUHWLFDO JDSV 'HVLJQ 7KL
HGXFDWLRQDO SUDFWLFH H[SHULHQFHG E\ WHDNKHWUW U M Q¥ X\ KiK
VRFLDO SHUWLQHQFH RI UHVHDUFK DQG SUHYHQWY VROXWLRQ
GLVFRQQHFWHG

7KH DUWLFXODWLRQ EHWZHHQ '65 DQG 'HVLJQ 7KLQNLQJ S
WKDW HGXFDWRA QDO XMYPRYBRXVO\ GHPDQGY FUHDWLYLW)\ DQ
DPSOLILHV WKH LGHDWLRQ DQG SURWRW\SLQJ SKDVH HQDEOL
UDSLG K\SRWKHVLV WHVWLQJ DQG SURJUWWXWDIOY HHB GW&D FINF W6 B |
SURYLGHV WKH FULWHULD IRU FRQGXFWLQJ WKLV FUHDWLYH S
PHWKRGRORJLFDO FRKHUHQFH GHFLVLRQ WUDFHDELOLW\ DQC

7KLV LQWHJUDWLRQ DOVR UHVSRQGYV WR UHFXUULQJ FULW
DFFXVHG RI WKHRUHWLFDO IUDJLOLW\ RU H[FHVVLYH SUDJPDW
IRU XQGHUVWDQ G IZQ W R RSW U HBWQWR BLSKAVOH P R OZRWIKAHD O HWWH D XIF
FRQVWUXFWV D PHWKRGRORJLFDO WUDMHFWRU\ FDSDEOH RI V
WKHUHIRUH D EDODQFLQJ PRYHPHQW EHWZHHQ FUHDWLYH RS
WVHDUFK WKDW SURSRVHV LQWHUYHQWLRQ LQ FRPSOH[ HGXFI

,Q WKH HGXFDWLRQDO ILHOG PDUNHG E\ PXOWLSOH KXPD(
K\EULG DSSURDFK PDNHV LW SRVVLEOH WR DGGUHVWYRMRPSOHII
FRQWUROOHG ODERUDWRU\ EXW D G\QDPLF HFRV\VWHP RI UHC
7KLQNLQJ KHOSV PDNH WKHVH GLPHQVLRQV YLVLEOH ZKLOH '€
DQDOVWLFDOO\ WUDQVIRURIQRE VRO PXQD BDHE[GH WFHGIRNWLILF N

7KXV DGYRFDWLQJ WKH DUWLFXODWLRQ EHWZHHQ 'HVLJQ
PHDQ GLOXWLQJ PHWKRGRORJLFDO ERXQGDULHV EXW UHFRJQ
FDSDEOH RQGLDWKIKRQFUHWH UHDOLW\ ZLWKRXW UHQRXQFLQ
7KLV SHUVSHFWLYH UHDIILUPV HGXFDWLRQDO UHVHDUFK DV D
WUDQVIRUPDWLRQ Rl SHGDJRJLFDO S U DFNGLIFNM VR @) MR BIXGL GO
DQG IRUPDWLYH SULQFLSOHYV

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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METHODOLOGICAL RIGOR AND SCIENTIFIC LEGITIMACY IN EDUCATIONAL
INNOVATION

2QH Rl WKH PDLQ FKDOOHQJHV IDFHG E\ UHVHDUFK WKDW
LQ WKH WHQSHRE@ FROWEBBEUHDWLYLW)\ DQG PHW K R GIR/G R FLLBX
WKRVH LQYROYLQJ WHFKQRORJLHY DFWLYH PHWKRGPQRIJLHYV
RIWHQ TXHVWLRQHG UHJDUGLQJ WKHLUVVELHQGVD M F [SHOILE QW Y
LOQWHUYHQWLRQV RI D PHUHO\ LQVWUXPHQWDO QDWXUH ,Q Wt
HSLVWHPRORJLFDO IUDPHZRUN WKDW JUDQWY DFDGHPLF OHJL
VIVWHPDWLINSGBRPHGIHRISURGXFWLRQ RULHQWHG WRZDUG VRO

5LJRU LQ '65 LV QRW HVWDEOLVKHG E\ VWULFW UHSOLFDW
PRGHOV EXW E\ WKH LQWHUQDO FRKHUHQFH RI W KM DQYSHWREC
H[SOLFDWLRQ FRQVLVWHQW WKHRUHWLFDO JURXQGLQJ MXVW
LWHUDWLRQV DQG FDUHIXO HYDOXDWLRQ RI WKH GHYHORSHG
YLVLEOH '65 HQDEOH VXRNGKHIWY W B QD FEKMUY XHR DQG UHXVH W
JHQH®BIWHG ZKHQ WKH DUWLIDFW LWVHOI LV FRQWH[WXDO DQC

 QWHJUDWLRQ ZLWK 'HVLJQ 7KLQNLQJ GRHV QRW ZHDNHQ
7KH HPSDWK\ VWOBH ZKHQHRES XFWHG VI\VWHPDWLEDOO\ FDQ
LQYHVWLIJDWLRQ SURFHGXUH LQYROYLQJ REVHUYDWLRQ DFWL
QHHGV :KHQ VXFK SURFHVVHV DUH SURSHUI®O WHFRWGHE/ BRGF
VWUHQJWKHQLQJ WKH YDOLGLW\ Rl WKH IRUPXODWHG SUREOH

)XUWKHUPRUH WKH LWHUDWLYH ORJLF VKDUHG E\ ERWK D
FRQWLQXRXV SURFHVV QRW DI DFM QIVOFRW W LID XX 6B\ MNKBHOX!
DOORZLQJ LGHQWLILFDWLRQ RI OLPLWDWLRQV XQIRUHVHHQ H
HSLVWHPRORJLFDO VWDQFH UHFRJQL]JHV WKH FRPSOH[LW\ RI H
SUHWHQVXRQY ®RUVPHRU DEVROXWH FRQWURO ZLWKRXW KRZHY

,Q WKH UHDOP RI HGXFDWLRQDO LQQRYDWLRQ WKLV XQGF
DQG IRUPDWLYH FRQWH[WYV DUH W WY HUUQYH & EXVKLWWWR UR PDO |
OLQHDHABXWHPRGHOV XQIHDVLEOH 7KXV PHWKRGRORJLHV W
NQRZCGHOIRK DV '65 DUWLFXODWHGSDRWK RHRALH Q/ X K W@NEIOQH | R U
DSSOLFDEOH WRIRALHOWMLYUH OHYD QW NQRZOHGJIJH 5LJRU LQ WK
PDNH GHFLVLRQV H[SOLFLW GLDORJXH ZLWK WKHRU\ DQG FUL
VWDQGDUGL]DWLRQ RI SURFHGXUHYV

$QRWKHU FHQWUDOOIMS WRW DRI\ VFIRIHFHWIQ VY FW KH UHVHDUFK
'65 DUWLIDFW GHYHORSPHQW LV QRW DQ HQG LQ LWVHOI EXMW

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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GHVLJQ SURFHVV FKRLFHVY PDGH FKDOOHQJHV IPRBOWRAQ RR
SULQFLSOHV PRGHOV RU JXLGHOLQHV WKDW WUDQVFHQG WKI
DUWLFXODWHG ZLWK 'HVLJQ 7KLQNLQJ WKLV PRYHPHQW LV HQ
SHGDJRJLFDO SHUVSHFWLY®YV LBWRDGSHUGHVOLYW KHH DAK HD U FK

7KXV HGXFDWLRQDO LQQRYDWLRQ LV QR ORQJHU XQGHUYV
RU WHFKQRORJLFDO QRYHOWLHYV EXW DV D ULJRURXV LQYHVW
E\ VROLG WK HRWLHRQLF D7&X HRXQVW DF XODWLRQ EHWZHHQ 'HVLJQ 61
WKHUHIRUH KHOSV FRQVROLGDWH D PHWKRGRORJLFDO SDUDG
LQ HGXFDWLRQDO UHVHDUFK LQQRYDWLQJY ERQWKWLIFLIHQ\W DIQE |
FRPPLWPHQW

DESIGN SCIENCE RESEARCH APPLIED TO EDUCATION: PRACTICE -ORIENTED
KNOWLEDGE PRODUCTION

7KH DSSOLFDWLRQ RI 'HVLJQ 6FLHQFH 5HVHDUFK LQ WKH H
PHWKRGRORJLFDO UNMMSRQN R WR V& IHVQ RRIDMDD SSURDFKHV LQ
FRQWH[WXDOL]HG DQG G\QDPLF SUREOHPV 8QOLNH UHVHDUF}
'65 VWDUWYV IURP WKH UHFRJQLWLRQ WKDW PDQ\ HGRKDWLERD D
FRQVWUXFWLRQ RI VROXWLRQV ,Q WKLV VHQVH UHVHDUFK QF
UHIOHFWLYH DQG WKHRUHWLFDOO\ JURXQGHG PDQQHU

,Q HGXFDWLRQDO FRQWH[WYV WKH SUREOHPV WKDWVKRWLY
DV FXUULFXODU LQQRYDWLRQ SHGDJRJLFDO PHGLDWLRQ ZLWH#
PDQDJHPHQW WHDFKHU HGXFDWLRQ DQG LQFOXVLRQ 6XFK S|
LVRODWHG YDULDEOHV DV WRRV\WRHRPW RDRRH®@ \EW PWRWLE QB
FRQVWUDLQWY '65 WKHUHIRUH RITHUV D VXLWDEOH PHWKRGRZ(
DUWLFXODWLQJ GLDJQRVLYVY WKHRUHWLFDO JURXQGLQJ DUWL

$ FHRWWHOHPHQW RI '65 DSSOLHG WR HGXFDWLRQ LV WKH
XQGHUVWDQGLQJ RI DUWLIDFWY DV WHFKQRORJLFDO REMHFW\
SHGDJRJLFDO PRGHOV YLUWXDIS R QW FRRFEAEPAX D OGI K DLPVHZRRU N
PHWKRGRORJLHVY RU DVVHVVPHQW LQVWUXPHQWY 7KH VFLHQ!
IXQFWLRQDOLW\ EXW LQ LWV FDSDFLW\ WR PDWHULDOL]H WKH
DQDO\]HG DWIBVIMWPHBE RY HG

,Q WKLV SURFHVV WKHRUHWLFDO JURXQGLQJ SOD\V D VWL
LQWXLWLYHO\ RU LPSURYLVDWLRQDOO\ LW LV JXLGHG E\ FRQ\
BFLHQFHMYKBQG®SHUMM MIMPHHQFH DQG ,QIRUPDWLRQ 6FLHQFH

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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WKHRU\ DQG SUDFWLFH HQVXUHV WKDW WKH DUWLIDEFW LV QR
EURDGHU ILHOG RI VFLHQWLILF GHEDWH 7KXV HEP XFHIDGWPURG
SURGXFWLRQ DQG HGXFDWLRQDO SUDFWLFH

(YDOXDWLRQ FRQVWLWXWHY DQRWKHU IXQGDPHQWDO DJ[LV
TXDQWLWDWLYH RU H[SHULPHQWDO HYDOXDWLYH PRGHOV HYLE
LV DQOLQ\|HEODWLRQ WR FULWHULD VXFK DV XWLOLW\ FRQWH[
SRWHQWLDO DQG HWKLFDO DOLJQPHQW 7K G\R HYMHOQWW VD IQROD PV
REVHUYDWLRQ XVHU IHHGEDFN ©GDNGIZDWXGHMSH RW LEIWADKW UL
VLWXDWHG QDWXUH Rl WKH LQYHVWLIJDWHG SUREOHP

'KHQ DUWLFXODWHG ZLWK 'HVLJQ 7KLQNLQJ WKLV HYDOXE
RI WKRVH LQYROYHG 7HDFKHUV VWXGHD@RMWY BIGPY R LW RV B BI\WRIL
VRXUFHV DQGHEBPRPMWREBY RI WKH SURSRVHG VROXWLRQ 7KLV
DQG DW WKH VDPH WLPH VWUHQJWKHQV LWV SHGDJRJLEDO O
H[SHFWDQ@WGR@WHGY Rl WKH HGXFDWLRQDO FRQWHI[W

$QRWKHU UHOHYDQW DVSHFW FRQFHUQV NQRZOHGJH SURC
NQRZOHGJH HPHUJHVY QRW RQO\ IURP ILQDO UHVXOWV EXW IUF
WDNHQ F KIDFHBH @IBIVSWDWLRQV PDGH DQG FULWHULD XVHG LC
DQDO\WLFDO GDWD 6\WWHPDWL]LQJ WKLY WUDMHFWRU\ DOOR?:
DQG FRQFHSWXDO PRGHOV WKDW FID@L WX IDAAHL YYHW XLUH HIG-DVA-CDNLET

7KXV 'HVLJQ 6FLHQFH 5HVHDUFK DSSOLHG WR HGXFDWLRQ
FRPPLWWHG WR TXDOLILHG WUDQVIRUPDWLRQ RI UHDOLW\ %)\
LOQWHUYHQWLRQ DQG WKHRUHWEBWQRQDOHEWQRQD 'SBUDIGHU R
FDSDEOH RI UHVSRQGLQJ WR FRQWHPSRUDU\ GHPDQGV IRU LQ
DQG HWKLFDO FRPPLWPHQW 7KLV DSSURDFK SURYHV HVSHFLD
7KLOQNLQRPEVQMVFLQYHVWLIDWLYH VIVWHPDWLFLW\ DQG VHQV
HGXFDWLRQDO SURFHVV

INTEGRATION BETWEEN DESIGN SCIENCE RESEARCH AND DESIGN THINKING IN
EDUCATIONAL INNOVATION

7KH DUWLFXODWLRQ EHWZHHQ 'HVLJQ 6l QK QFRIQ ¥ RWLFDXWVE K \
PHWKRGRORJLFDO PRYHPHQW IRU FRQWHPSRUDU\ HGXFDWLRQ
LQQRYDWLRQ ZLWK VFLHQWLILF ULJRU DQG VRFLDO UHOHYDQF
VKDUH WKW DXQ@EA KU WKDW FRPSOH[ SUREOHPV UHTXLUH LWHUD

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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VHQVLWLYH RQGHORVHGN LR HIJUDWLQJ WKHP GRHV QRW LPSO\
PHWKRGRORJLFDO FRPSOHPHQWDULW\

'HVLJQ 7KLQNLQIWR Q8BUL\EXQMAURGXFLQJ DQ LQYHVWLJIDWI
DQG OLYHG H[SHULHQFHV LQ HGXFDWLRQDO FRQWH[WUHBWHR
WKLV DSSURDFK EURDGHQV WKH XQGHUVWDQBGEMI RUWKGIFWHLWR
GLPHQVLRQV LQFRUSRUDWLQJ FXOWXUDO HPRWLRQDG DQG L
ZKHUH YDOXHV EHOLHIV DQG KXW R RQVUHODW MRV K\ SMW DLUHS EW
VROXWLRQV GHWD FIX®! @ HDRRVBHGDJIJRJILF

JRU LWV SDUW 'HVLJQ 6FLHQFH 5HVHDUFK RIIHUV 'HVLJQ 7
RI HQVXULQJ VFLHQWLILF ULJRU SURFHVV VIVWHPDWL]DWLRQ
'"HVLJQ 7KLQNLQJ WHQGYV WRHBROYLQH JIR F WISHIWLMHF SVREHV '6
SURSRVHG VROXWLRQV EH DQFKRUHG LQ VROLG WKHRUHWLED(
VEFLHQWLILF FRQWULEXWLRQV 7KLV UHTXLUHPHQW SUHDMWMB® V
SUDFWLFHV RU PHWKRGRORJLFDO IDGV

,Q HGXFDWLRQ WKLV LQWHJUDWLRQ DGGUHVVHV D UHFXU
UHFRQFLOLQJ SUDFWLFDO UHOHYDQFH DQG VFLHQWLILF YDOLC
SHGD.DRY IDRUAWAKB®WHYU PRGHOV V\VWHPV PHWKRGR®RPH\HW RRE
XQGHUVWRRG DV D OHJLWLPDWH LQYHVWLIJDWLYH SURFHVV SI
PHWKRGRORJLFDO MXVWLILFDWLRQL @MU LIRURXY QH YHDEDVOTCUMHAL
DUWLIDFWY UHVSRQG WR UHDO QHHGY DQG DUH FRQFHLYHG L

$QRWKHU SRLQW RI FRQYHUJHQFH EHWZHHQ WKH DSSURDF
'"HVLJQ 7KLQNLQJ RGN R IOLIHDDMUFK DQG LQWHUYHQWLRQ U|
XQGHUVWDQGLQJ GHHSHQV RYHU WKH FRXUVH RI WKH SURFHV!
VLQFH SHGDJRJLFDO SUDFWLFHV DQG LQVWLWXW LR \DWPRHDQMW
JWHUDWLRQ HQDEOHV WKH HGXFDWLRQDO DUWLIDFW WR EH FR
HYLGHQFH DQG QHZ WKHRUHWLFDO LQWHUSUHWDWLRQV

(YDOXDWLRQ SOD\V D VWUDWHJILF UROH LQ WKL VWHNWRUD
YHULI\LQJ IXQFWLRQDOLW\ LW LQYROYHYV DQDO\]LQJ WKHRUHV
IRUPDWLYH LPSDFW 'HVLJQ 7KLQNLQJ DGGV WR WKLV HYDOXD!
SHUFHSWLRQV DQG PHDQXWIR® W\ XY E XWB G X\ R MRKQH PHDO/ HV \
EHFRPHV D FRQWLQXRXV SURFHVV RI LQYHVWLJDWLYH OHDUQL
GHQVLW\ RI WKH UHVHDUFK

7KLV DUWLEFXODWLRQ DOVR KHOSV UHIBUHAKAH VBRMW KIROD MV R
REVHUYHU RU DSSOLHU RI SUHGHILQHG PHWKRGV WKH UHVHD

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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GHVLJQHU RI WKHRUHWLFDOO\ JURXQGHG HGXFDWLRQDO VROX
UHVSRQVLEMOHQ@W DAL HQWHUYHQLQJ LQ UHDO FRQWH[WV ZLW
IRUPDWLYH WUDMHFWRULHY DQG LQVWLWXWLRQDO SROLFLHV
FUHDWLYLW\ LW IXQFWLRQV DV DLOR@®EDWILRQ IRU VRFLDOO\ U

)LQDOO\ LQWHJUDWLQJ 'HVLJQ 6FLHQFH 5HVHDUFK DQG 'H
DV D VSDFH IRU SURGXFLQJ VLWXDWHG NQRZOHGJH FRPPLWWH
FRPELQLQJ HPSDWK\ FUHDWLUY IDM\G WKBRURYM YO QXBWQRQ W
D FRQVLVWHQW PHWKRGRORJLFDO SDWKZD\ IRU FRQIURQWLQJ
PDUNHG E\ GHPDQGV IRU LQQRYDWLRQ WHFKQRORJ\ DQG HYL
LQYHVWLIJDWLYH SUDFWLFHV WKDW DUH VLPXOWDQHRXVO\ VFL

FINAL CONSIDERATIONS

7KLV FKDSWHU GLVFXVVHG WKH DUWLFXODWLRQ EHWZHHQ
D FRQVLVWHQW PHWKRGRORJQADQNBYWWEZRQ | FPLD HGW DD YLD W |
SHGDJRJLFDO VROXWLRQV VLPXOWDQHRX\EDWVHB TKU K B W MH.QWM L
VFLHQWLILF ULJRU ,W VWDUWHG IURP WKH DVVXPSWLRQ WKDYV
VRRWHFKQLFDO DQG PXOWLIDEFWRULDO DQG FDQQRW EH DGH
PHWKRGRORJLFDO DSSURDFKHV

7KURXJKRXW WKH GLVFXVVLRQ LW EHFDPH HYLGHQW WKD'
RI HGXFDWLRQDOKSHREDWMRY WXIUMRX L HFEU B DWW R Q LALIW K QVXK H R/ X
7KLV SHUVSHFWLYH VWUHQJWKHQV WKH SUDFWLFDO UHOHYDQ
IURP LQVWLWXWLRQDO DQG SHGDJRJLF DLQHGHW® DWL H\K H-OR WHDW
LVRODWLRQ 'HVLJQ 7KLQNLQJ PD\ ODFN PHWKRGRORJLFDO V\\
FRQWULEXWLRQV JHQHUDWHG LQ WKH SURFHVYV

,Q WKLV VHQVH 'HVLJQ 6FLHQFH 5HVHDUFK SUIS\WDHEQWWLW
FRQIHUULQJ ULJRU YDOLGLW\ DQG WKHRUHWLFDO GHQVLW\ W
D OHJLWLPDWH UHVHDUFK UHVXOW '65 UHTXLUHV FRQFHSWXD
GHILQHG LWHUDWLYHYP\GRBWLRQGFRIUMHUXEXWLQJ WR WKH SUF
WUDQVIHUDEOH DQG DFFXPXODWLYH LQ WKH HGXFDWLRQDO IL
7KLQNLQJ WKHUHIRUH LV QRW D VXSHUSRVLWLRQ RI PHWKRG

$QRWKHU FHQWUDO DVSHFW DGGUHVVHG ZDV WKH LWHUDW
HVSHFLD®OMWHM® R HGXFDWLRQ 7KH SRVVLELOLW\ Rl UHIRUP
HYDOXDWLQJ DUWLIDEWV WKURXJI®RXW JKIHD WO UHNGWKH D WQ FH
SHGDJRJLFDO WLPHOLQHV DQG LQVWLWXWLRQDO WUDQVIRUPI

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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RI HGXFDWLRQDO UHVHDUFK DV D FRQWLQXRXV UHIOHFWHYH S
HVWDEOLVKHG PRGHOV

JURP DQ HSLVWHPRORJLFDO VWDQGSRLQW DUWLFXODWLQ
KHOSV UHSRVLWLRQ HGXFDWLRQDO UHVHDUFK ZLWKLQ WKH ILI
WKHRUHWLFDO IRXQGDWLRBNY TKKH UHRGVDHRAKGHID WIRJH WU HV SR Q
FRQFHLYLQJ MXVWLI\LQJ HYDOXDWLQJ DQG FULWLFDOO\ UHI
GHPDQGV HWKLFDO FRPPLWPHQW PHWKRGRORJLFDODRG\DLU DWW
LPSDFW SHGDJRJLFDO SUDFWLFHV LQVWLWXWLRQDO SROLFLH

W LV FRQFOXGHG WKDW LQWHJUDWLQJ 'HVLJQ 6FLHQFH 5t
PHWKRGRORJLFDO SDWKZD\ IRU HGXFDW LRQ-DIOVLY QWY ZWW R QU L|
UHOHYDQFH ZLWK VFLHQWLILF YDOLGLW\ ,Q FRQWH[WV PDUNH
WHFKQRORJLHVY DQG SURGXFWLRQ RI HYLGHQFH WKLV K\EULG
VWUHQQW KMXFDWLRQDO UHVHDUFK DQG TXDOLI\LQJ LQQRYDW
HGXFDWLRQDO MXVWLFH DQG WKH HIITHFWLYH LPSURYHPHQW F

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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5()(5(1&(6

%URZQ 7LP &KDQJH E\ 'HVLJQ +RZ 'HVLJDWHR@VLQOD G U,
 QQRYDWLRQ 1HZ <RUN +DUSHU %XVLQHVYV

'UHVFK $OLQH /DFHUGD 'DQLHO 3DFKHFR $QWXQHV -~Q
5HVHDUFK PpWRGR GH SHVTXLVD SDUD DYDQoR GD FLrQFLD +
PHWKRG IRU DGYDQFLQJ VFLHQFH DQG WHFKQRORJ\@ 3RUWR

+HYQHU $0DQ 5 HW DO 'HVLJQ VFLHQFH LQ LQIRUPDWLRQ
Y Q +S

+HYQHU $0DQ 5 &KDWWHUMH® ,®DRPWPD WHMVRQ G \SHAVHHDW FKK
1HZ <RUN 6SULQJHU

.RONR -RQ :HOO)'HVLJQHG +RZ WR 8VH (PSDWK\ WR &UHD'
%XVLQHVYV S5HYLHZ 3UHVYV

IDFHUGD 'DQLHO'AWEK® BRIHWVYMPHO5HVHDUFK PpWRGR GH S
SURGXomR >'HVLJQ 6FLHQFH 5HVHDUFK UHVHDUFK PHWKRG IF
6mR &DUORV Y = Q S

6LPRQ +HUEKHUWWIHQFHV Rl WKH $UWLILFLDO HG &DPEU

9DLVKQDYL 9LMD\ .XHFKOHU :LOOLDP 'HVLJQ 6FLHQFH 5
,QIRUPDWLRQ DQG &RPPXQLFDWLRQ 7THFKQRORJ\ %RFD 5DWRQ

‘LHULQJD 5RHO 'HVLJQ 6FLHQFH OHWKRGRORJ\ IRU ,QIRUF
%YHUOLQ 6SULQJHU

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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@ KWWSV GRL RMUXPSXE

'DQLHO &DUGHUGEGHMOWFRR $XUpOLR &DUYDQERGCGER ORUDOHY GH (
7DYDPUHYV

$%675$&7

7KLV DUWLFOH DQDO\]HV WKH WHDFKLQJ RI ,QGLJHQRXV OLWH
J QGLJHQRXV 7THDFKHU (GXFDWLRQ SURJUDP OLQNHG WR 3DUIRL
HGXFDWLRQ RI ,QGLJHQRXV WHBRKHXW LY KURXIG H G XLFD W IKRIQ!
, QGLJHQRXV OLWHUDWXUH DV D FEXOWXUDO KLVWRULFDO DQG
DUWLFXODWHG ZLWK WKH SULQFLSOHV RI LQWHUFXOWXUDO HC
QDWXUH EDVHG RQ ELEOLRJUDSKLF DQG GRFXPHQWDU\ DQDO\
WKDW JXLGH ,QGLJHQRXV VFKRRO HGXFDWLRQ DQG LQWHUFXO
J QGLJHQRXV OLWHUDWXUH POBMVYD BW R KA WXV QD FURLAH DY IR |
WUDGLWLRQDO NQRZOHGJH DQG DFDGHPLF NQRZOHGJH ZKLOH
JURXQGHG SHGDJRJLEFDO SUDFWLFHV ,W LV FRQFOXGHG WKDW
(TXLGDKDYV OHJDO DQG LQVWLWXWLRQDO VXSSRUW DQG FRQWU
FRPPLWWHG WR LQWHUFEXOWXUDO GLDORJXH DQG WKH UHFRJQ

. H\ZRUGQGLIHQRXYVY OLWHUDWXUH ,QGLIJHQREXXFWWDRRHU3MHGERE
+LJKHU HGXFDWLRQ

13URI

6SHFLDQBYW

(PDLO GDQLHO DQGUDGH#LISL HGX EU
/$77(6 KWWS ODWWHV FQST EU

2 3URI

3K'2 )3,

(PDLO PDUFLR#LISL HGX EU

/$77(6 KWWS ODWWHV FQST EU

3 3URI

6SHFLBQLWYWRYDIDSL

(PDLO SHGURPLJXHO SP#JPDLO ERP

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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7KH H[SDQVLRQ Rl ,QGLJHQRXV SHRSOHVY DEFFHVV WR KLJK
SURFHVV Rl UHFRJQL]JLQJ WKHVH SHRSOHVY HGXFDWLRQDO FX
RI WKH WZHQWLHWK FHQWWUYHRQZOWBG 1KL WRRYIRRPRRODWLRQ
RYHUFRPLQJ DVVLPLODWLRQLVW HGXFDWLRQDO PRGHOV ZKLF
DQG LQ WKH FUHDWLRQ RI IRUPDWLYH SURSRVDOV MV\DBW UM FR
VWUXFWXULQJ SULQFLSOH Rl ,QGLJHQRXV HGXFDWLRQ 3HOOH

,Q WKLV FRQWH[W ,QWHUFXOWXUDO ,QGLJHQRXV /LFHQWL
IRUPDWLYH DOWHUQDWLYH DLPHG DW SWHKSDULRZIQ, B8P PXKQR W\
FRQVLGHULQJ WKH VRFLRFXOWXUDO WHUULWRULDO DQG OLQ
RXW WKDW WKHVH OLFHQWLDWH GHJUHHVY DUH RUJDQL]JHG WKL
DFDGHPLF NQRZ@KHGNR BEMWHHDN ZLWK WKH HSLVWHPRORJLFDO K|
PDUJLQDOL]JHG ,QGLJHQRXV NQRZOHGJH LQ IRUPDO HGXFDWLR
9DODGDUHV 3HUQDPEXFR

7KH 1DWLRQDO 3URJUDP IRU W K R HMUKHUW\ND J3R UKDV L FH VG K F
HTXRWLHQWHG VWUDQG LV SRVLWLRQHG DV D VWUDWHJILF SR
5HVHDUFK FDUULHG RXW ZLWKLQ 3DUIRU LQGLFDWHY WKDW Wk
WHDFKRHVY WR KLJKHU HGXFDWLRQ ZKLOH DOVR KLJKOLJKWL
FRQGLWLRQV VWXGHQW UHWHQWLRQ DQG WKH VXLWDELOLW\
'HYH]D &DOHJIJDUH 6DOHYV

'LWKLQ WKH ,@QWHIF®RMWXUDFHQWLDWHY RIIHUHG E\ 3DUIRL
,QGLJHQRXV OLWHUDWXUH SOD\V D UHOHYDQW UROH LQ WHDF]|
FROOHFWLYH PHPRU\ FRVPRORJLHV DQG WUDIGLWHR@X® QDW¢
XQGHUVWRRG DV WKH FXOWXUDO DHVWKHWLFE DQG SROLWLFE
NQRZOHGJH WKDW DUWLFXODWHY LGHQWLW\ WHUULWRU\ DQGC
SHGDJRUDAFWOLBHY $VVXQomR $UDQWHV 6LTXHLUD

7KH LQFOXVLRQ Rl ,QGLJHQRXV OLWHUDWXUH LQ IRUPDWL"
FHQWUDOLW\ RI WKH :HVWHUQ OLWHUDU\ FDQRQ LQ VFKRRO FX
SUDFWLFHV FRRIOLFLWWGDWE® DQWHUFXOWXUDO HGXFDWLRQ 6W
WH[WV RUDO QDUUDWLYHV DQG FRQWHPSRUDU\ SURGXFWLRQ
UHFRJQL]H WKHLU RZQ NQRZBHGNHPD@G ANM\R ZRIHGLIH DLIWE L Q W

6RX]D

5HVHDUFK GHYHORSHG LQ LQWHUFXOWXUDO OLFHQWLDWH

IDYRUV WKH DUWLEXODWLRQ EHWZHHQ RUDOLW\VDIQHQZQUWLQJ

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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IRUPDWLYH SURFHVVHY DQFKRUHG LQ WHUULWRU\ DQG FXOWX
GLIIHUHQW V\WVWHPV RI NQRZOHGJH ZLWKRXW VXERUGLQDWLQ
HSLVWHPPORHQMAW DO DVEOWHWRICAUXWREDHIGKFDWLRQ $VVXQor
9DODGDUHV 3HUQDPEXFR

'LWKLQ 3DUIRU (TXLGDGH DQDO\VHV RI ,QGLJHQRXV WHDF
LQVWLWXWLRQDO DQG SHGDJRJLFDO FKDDBRQWHN BDQFIRG QWRH \
' QGLJHQRXV WHDFKHU LGHQWLW\ DQG WR FRQVROLGDWLQJ SH
DQG WKH LQWHOOHFWXDO DXWRQRP\ Rl ,QGLJHQRXV SHRSOHYV

&RQVLGHULMUDDKM FRQ,QGLIJHQRXYVY OLWHUDWXUH LQ WKH
JLFHQWLDWHY DQG WKH UHOHYDQFH RI 3DUIRU (TXLGDGH DV D
EHFRPHVY SHUWLQHQW WR DQDO\]H KRZ VFRIQ MHLYFIGL Q O R |G, I9GH.
FRQWH[W 7KXV WKLV DUWLFOH DLPV WR DQDO\]H WKH WHDFK
 QWHUFXOWXUDO ,QGLJHQRXV /LFHQWLDWH RI 3DUIRU (TXLGDC
ELEOLRJUDSXPHQWBUWGRQDO\VLYV

0(7+2'2/2%<
7KLV UHVHDUFK LV FKDUDFWHUL]HG DV TXDOLWDWLYH ZLV
WR DQDO\]H WKH WHDFKLQJ RI ,QGLJHQRXV OLWHUDWXUH ZLW]
3DUIRU (TXIKGIDEKIRLFH RI D TXDOLWDWLYH DSSURDFK LV MXVWI
FRQFHSWLRQV FXUULFXODU RULHQWDWLRQV DQG SHGDJRJLF
LOQVWLWXWLRQDO GRFXPHQWYV FRQWL.IGRHQD @ F REWHUWIRFLRF X (
$V IRU PHWKRGRORJLFDO SURFHGXUHV WKH UHVHDUFK ZD
GRFXPHQWDU\ DQDO\VLYV 7KH ELEOLRJUDSKLF VXUYH\ ZDV FRQ
LQFOXGLQJ 6FL(/2 WKRWBWBG®G -RRIQBIOBKRODU DQG LQVWLWX
XQLYHUVLWLHY 7KH VHDUFK DLPHG WR LGHQWLI\ DFDGHPLF Sl
LQWHUFXOWXUDO HGXFDWLRQ DQG WKH WHDFKLQJ RI ,QGLJHC
JRU WKH VHDUFKHV FRPELQHG GHVFULSWRUV ZHUH XVHG
HGXFDWLRQ ,QGLJHQRXV WHDFKHU HGXFDWLRQ LQWHUFXOW X
GHVFULSWRUV ZHUH SHUIRUPHG XV LL@J RWKEH % R\RRO HOQ DU R SN B DW
UHVXOWV 7KH WHPSRUDO VFRSH DGRSWHG FRPSULVHG SXEOL
WKH H[SDQVLRQ RI VWXGLHV RQ ,QG L JHRRXMW H B FEXEOM 6 XSFRO
,QFOXVLRRBUNWHH WIHDDHFWHG PDWHULDOV LQYROYHG WKHF
REMHFWLYHYVY DGGUHVVLQJ ,QGLJHQRXV WHDFKHU HGXFDWLRQ
DYDLODELOLW\ RI IXO0 WH[W LQ GLJLW DHQURW P DAN. WXKU R/G ¥ FIW HF

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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,QGLJHQRXV HGXFDWLRQ RU WKDW GHDOW H[FOXVLYHO\ ZLWK
H[FOXGHG

'REXPHQWDU\ UHVHDUFK IRFXVHG RQ WKH DQDO\VLV RI LQ)
RUJDQL]DWLRQ RI WKH ,QWHUFXOWXUDO ,QGLJHQRXV /LFHQWL
GRFXPHQWV ZHUH DQDO\]JHG ZLWK W KH RE M X E &/H ® HQRH VL GFHR@W L
HGXFDWLRQ DQG RULHQWDWLRQV UHODWHG WR WKH WHDFKLC
WUDGLWLRQDO NQRZOHGJH DQG ,QGLJHQRXV FXOWXUDO SURG

7KH UHVHD FRIQ¥RWWKG Rl VFLHQWLILF DUWLFOHV XQGHUJ
GRFXPHQWV VHOHFWHG DFFRUGLQJ WR WKH HVWDEOLVKHG FU
LOQWHUSUHWLYH UHDGLQJ VHHNLQJ WR L GUHGDLWHE KM R DMKLHF D
J QGLJHQRXV OLWHUDWXUH LQ WKH FXUULFXOXP LQWHUFXOWX
WHDFKLQJ WR WKH HGXFDWLRQ Rl ,QGLJHQRXV WHDFKHUYV

7KH FDWHJRULHV RI DQDO\VLYV ZHUH FRQV\@UXK W PG WHRIR I
ZLWK WKH UHVHDUFK REMHFWLYHV ,W VKRXOGGRPDRWM B XWKE
QRW LQYROYH UHVHDUFK VXEMHFWYV RU HPSLULFDO GDWD FRO
UHTXLUH VWRPDVWHWRDUFK HWKLFV FRPPLWWHH

5(68/76 $1' ',6&866,21

7KH ELEOLRJUDSKLF DQG GRFXPHQWDU\ DQDO\VLV FDUULH
WHDFKLQJ RI ,QGLJHQRXV OLWHUDWXUH ZLWKLQ WK HX IQG\DHUF |
SUHVHQWY LWVHOI DV D VWUXFWXULQJ HOHPHQW RI IRUPDWLY
SHGDJRJLFDO GLPHQVLRQV 7KH UHVXOWV VKRZ WKDW ,QGLJH(
HGXFDWLRQDO SUDFWHMFHPRQN H3J VRL AR OPRNFRMRORJLHY DQG |
IRUPV Rl NQRZOHB& YN IBIIROGM AW LRROH UHVWULFWHG FRQFHSWLR
GHWDFKHG IURP VRFLRFXOWXUDO FRQWH[W

&RQYHUJHQWO\ WKH DQDO\HAG V8 KR GXFW HRFEW [RQ G Q BD WHHQ\
FXUULFXOD RI LQWHUFXOWXUDO OLFHQWLDWHYV LV DVVRFLDWF
J QGLJHQRXV SHRSOHV DV KLVWRULFDO DQG HSLVWHPLFOWXEMH
EDVHG H[FOXVLYHO\ RQ (XURFHQWULF UHIHUHQFHY DQG GLDOF
HGXFDWLRQ LQ ZKLFK WKH FXUULFXOXP LV FRQFHLYHG DV D V
,QGLJHQRXV HSLVWHPRORJLHV S$AKAXQ oMM O $UDQWHIYJDOR B
3HUQDPEXFR

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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7+( &(175%/,7< 2) ,1',*(1286 /,7(5%$785( ,1 ,17(5&8/785%/ &855,&8/$
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&XUULFXODU FHQWUDOLW\ LV UHODWHG WR D EURDGHQHG
OHJLWLPDWH IRUP Rl OLWHUDU\ SURGXFWLRQ DQG NQRZOHGJH
JQGLJHQRXV OLWHUDWXUH ELVDIUQNL FPREDAMULEX R/BIY OW R/ \WIKGHG ST
PHPRU\ DQG WKH VWUHQJWKHQLQJ RI FXOWXUDO LGHQWLWLHYV
PDWHULDOV FRQWH[WXDOL]HG WR WKH UHDOLWLHV Rl @WHYHC

7KH UHVXOWYV DOVR VKRZ WKDW WKLV FXUULFXODU DSSUR
,QGLJHQRXV VFKRRO HGXFDWLRQ LQ %UD]JLO (GXFDWLRQDO O}
WR GLIIHUHQWLDWHG XDWHGK¥OWKRQODD GGSEHOIMHG LQ $UW
ZKLFK VWDWH YV

37KH 8QLRQYVY HGXFDWLRQ VIVWHP LQ FROODERUDWLRQ ZL\
DVVLVWLQJ ,QGLJHQRXVY SHRSOHV VKDOO GHY¥Y O\RS RIQMUH J L
ELOLQJXDO DQG LQWHUFXOWXUDO VFKRRO HGXFDWLRQ WR

7KH SUHVHQFH Rl ,QGLJHQRXV OLWHUDWXUH LQ WKH FXUU
PHUHO\ D SHGDJRJLFDO FKRLFH BM\R @D PRQNVIHKWK IDGIE B RO \DIX Bl G
WKH YDORUL]DWLRQ RI ODQJXDJHV FXOWXUHV DQG ,QGLJHQR

,1',%(1286 /,7(5$785( $1' 7($&+(5 ('8&$7,21 ,1 3$5)25 (48,'$'(

7KH DQDO\]HG SURGXFWILRERUSRRID WHKG W\ \ZWHBDWLFDOO\
' QGLJHQRXV OLWHUDWXUH FRQWULEXWHY WR UHFRJQL]LQJ WU
SHGDJRJLFDO SUDFWLFH EUHDNLQJ ZLWK WHDFKHU HGXFDWLF
UHIHHWQRFXPHQWDU\ DQDO\VLYV DOVR VKRZHG WKDW WKH WHLC
RI ,QGLJHQRXV WHDFKHUV ZLWKLQ WKH ,QWHUFXOWXUDO ,QGL
D FRQVLVWHQW VHW Rl QRUFROPRIY QYU WKMHG LYH B/HKUDDHIRR G

7KLV OHJDO IUDPHZRUN HVWDEOLVKHYV SULQFLSOHV JXLGH
RUJDQL]DWLRQ RI ,QGLJHQRXV VFKRRO HGXFDWLR QHDB @ EDWVOWRIE
OHYHO HQRUQUMALRQHEI ,QGLIJHQRXV ODQJXDJHV FXOWXUHV D

7KH GRFXPHQWYV DQDO\]HG LQGLFDWH WKDW VLQFH 3UHVL
HGXFDWLRQ KDV EHHQ IRUPDOO\ DVVLJQHG WR WKH FRRUGLQD
ZLWK VWDWHY DQG PXQLFLSDOLWLHYV LQDXJXUDWLQJ D SURFF
J,QGLJHQRXV VFKRROLQJ /DWHU QRUPV VXFK DV WKH 1DWLRQI

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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DQG WKH RSLQLRQV DQRBQUHY &R XQHIRMD R IRIGWKBWDRML FRQ
VXFK DV VSHFLILFLW\ LQWHUFXOWXUDOLW)\ Ei €&D®PHIONY G LD
UHODWHG WR WHDFKLQJ ,QGLJHQRXV OLWHUDWXUH LQ WHDFKH

'LWK UHVSHFWWRS HFG LUFMRXY WHDFKHU HGXFDWLRQ 5HVF
RXW LW LQVWLWXWHYV WKH 1DWLRQDO &XUULFXODU *XLGHOLQ
(GXFDWLRQ SURJUDPV $PRQJ LWV SULQFLSOMVLIWRIR IR BEKRISQ
VRFLRSROLWLFDO DQG WHUULWRULDO RUJDQL]DWLRQ DQG WK
RI H{SSUHVVLRQ FRPPXQLFDWLRQ DQG NQRZOHGJH SURGXFWLF
LQFOXVLRQ RI UDANXHBAROXQVVWOKAMVAXUULFXOD RI LQWHUFXOWXUD
QDUUDWLYHV DQG ,QGLJHQRXV RUDO DQG ZULWWHQ SURGXFW!|I

21ILFLDO LQIRUPDWLRQ UHOHDVHG E\ &$3(6 LQGLFDWHV Wk

3,%," SURJUDPYV VWXGHQWY DQG SURIHVVLRQDOV DUH EHL
HGXFDWLRQ ZLWK RI WKH GBGI RV SHEIDG R G\HDRIH QQ QVH
,QGLJHQRXV OLFHQWLDWH FRXUVHV DQG RI WKH 3,%),"

,QGLJHQRXV HGXFDWLRQ 7KHVH GDWD ZHUH SUHVHQWHG DW L
SDUW RI WKNWWH@MWHKINWRIGLIHQRXY WHDFKHU HGXFDWLRQ L

&RQVLVWHQWO\ WKH VWXGLHV SRLQW RXW WKDW FRQWDF
,QGLJHIMRXKNRUHG WH[WV HQDEOHV WHDFKHUVVIKQ SVUIDA KR LDFD &
NQRZOHGJH EDVHG RQ WKHLU RZQ FXOWXUDO OLQJXLVWLF D¢
IRUPDWLYH SURFHVVHVY WKDW DUWLFXODWH FROOHFWLYH PHP
XQGHUVWDQG ,QDWXUHQRRW BQWKHNDY VFKRRO FRQWHQW EXW DV
DQG FRPPXQLW\ RUJDQL]DWLRQ RI ,QGLJHQRXV SHRSOHV $VV)

$QDO\VLV RI WKH IRUPDWLYH H[SHULHQFHV GKGHOROQR XL
OLWHUDWXUH DFWV DV D PHGLDWRU EHWZHHQ WUDGLWLRQDO
FRQVWUXFWLRQ RI SHGDJRJLFDO SUDFWLFHV WKDW DUH FRQW
DOORZV ,QGLJHQRXV WR FHODUNVHLQFWRROQALRIWHQW WR WKHLL
VWUHQJWKHQLQJ GLIIHUHQWLDWHG ,QGLJHQRXV VFKRRO HGXF
FRPPXQLW\ DQG FXOWXUH ODUWLQYV '"HYH]D

7KH UHVXOWV DOVR VKR ZQW KDHQ ROK\WH OLWMDHFKRWXUH LQ 3DU
VWUHQJIJWKHQLQJ WKH LQWHOOHFWXDO DXWRQRP\ Rl ,QGLJHQF
DQG FXOWXUDO SURGXFWLRQV DV REMHFWV R| DFHDGINPZEWKNWWK
ORJLF Rl HSLVWHPRORJLFDO VXERUGLQDWLRQ KLVWRULFDOO\
FRQVWUXFWLRQ RI IRUPDWLYH WUDMHFWRULHY PDUNHG E\ LGt
20LYHLUD OHO JB3¢R OQDOERPR HV

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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&RQYHUJHQWO\ WKH DQDO\]HG VWXGLHVY LQGLFDWH WKDW
WHDFKHUVY DFFHVV WR KLJKHU HGXFDWLRQ ZKLOH DOVR KLJK
LQVWLWXWLRQDO FRQGLWQB QNSLRW FRRORBLEBOLWHQVLRQV SU
(YHQ VR WKH UHVXOWV VXJJHVW WKDW WKH WHDFKLQJ RI ,QG
VWUHQJWKHQLQJ VWXGHQWVY WLHVY WR WKH SURJUBPLOQG SUF
LGHQWLWLHY ODQJXDJHV DQG FXOWXUHV DV FHQWUDO WR W]

,Q WKLY FRQWH[W ,QGLJHQRXV OLWHUDWXUH DVVXPHV D \
WKH FRQVWUXFWLR @ RFWHERPRIMADOGSWRFLQWHUFXOWXUDO G
VWHUHRW\SHG UHSUHVHQWDWLRQV Rl ,QGLJHQRXV SHRSOHV
ZLWK ,QGLJHQRXV WH[WV IDYRUV FULWLFDO UHIOHERWQEBRQRP Q
UDFLVW HGXFDWLRQ E\ TXHVWLRQLQJ KLVWRULFDO DQG OLWH!
LQYLVLEOH RU GLVWRUWHG *XHGHV 6RX]D

)XUWKHUPRUH WKH UHVXOWYV LQGLFDWH WKDW WHDEKHU |
OLWHUDWXUH IDYRUV WKH SURGXFWLRQ Rl WDLORUHG GLGDFW
UHDOLWLHV Rl ,QGLJHQRXV FRPPXQLWLHV 7KLV SHGDJRJLFDO
3DUIRU (TXLGDGH DQG UHOQDRWRM\R PAKRII SEGDIRQRKY VFKRRO\
GHYHORS HGXFDWLRQDO SUDFWLFHV DOLJQHG ZLWK WKH SROL

6DQFKH] /HDO

,1',%(1286 /,7(5%$785( ,17(5&8/785%/,7< $1' 3('$*2*,&$/ 35%$&7,&(6

‘LWKLQ WKH ,QWHUFXOWXUDO ,QGLJHQRXV /LFHQWLDWH Ol
GRFXPHQWDU\ DQDO\VLYV LQGLFDWHV WKDW WKH WHDFKLQJ RI
PDQQHU LQWR WKH SURFHRXW W R D FIGKED WL QW L DX DMWQ QJ SHG
HSLVWHPRORJLFDO GLPHQVLRQV 7KH DQDO\]JHG SURGXFWLRQ\
LQWR WHDFKHU HGXFDWLRQ DV DQ HGXFDWLRQDO SIHIMRXNVFH C
SHRSOHVY RZQ IRUPV RI NQRZOHGJH SURGXFWLRQ DVVXPLQJ I
SURFHVVHV

7KH H[DPLQHG VWXGLHV LQGLFDWH WKDW V\VWHPDWLF FR
VWRULHV FKDQWUXWRBUBGWHRRXVDYRUV WKH FRQVWUXFWLF
WKH UHFRJQLWLRQ RI FRPPXQLWQ ND®H D MGIBIF KUV DS SVURMDLFX
UHODWLRQVKLSY EHWZHHQ DFDGHPLF FRQWHQW DQG WKH VRF
EURDGHQLQJ WKH SRVVLELOLWLHV IRU XQGHUVWDQGLQJ VFKR
$V VX Q o nDRQ WHHW 6LTXHLUD

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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$V WKH DQDO\]JHG SURGXFWLRQV VXJJHVW ,QGLJHQRXV OL
WUDGLWLRQDO NQRZOHGJH DQG DFDGHPLF NQRZOHGJH LQ WK}
FRQWULEXWHVY WR RWKPHD WR @ MVEIUWDFWLREBVRWKDW GR QRW GLVVF
FXOWXUDO DQG OLQJXLVWLF H[SHULHQFHV RI ,QGLJHQRXV SHF
ZLWK WKH SULQFLSOHV RI GLIIHUHQWLDWHG '@GHPHQRXV VFKR

5HJDUGLQJ WHDFKHU LGHQWLW\ WKH VWXGLHV LQGLFDWH
DVVRFLDWHG ZLWK IRUPDWLYH SURFHVVHV WKDW UHFRJQL]H ,
SURGXFHUV RI NQRZOHGJH GRXVSWHWHY PH) & IQRGUDWLYHV LQ
HQDEOHV UHFRJQLWLRQ Rl ,QGLJHQRXV KLVWRULHVY PHPRULH"
DFDGHPLF WUDLQLQJ H[SDQGLQJ WKH HSLVWHPRORJLFD®LOKB
20LYHLUD OHOJDOR 9DODGDUHV 3HUQDPEXFR

7KH DQDO\VLV Rl DEDGHPLF SURGXFWLRQV DOVR VKRZV Wt
WHDFKHUVY DFFHVV WR KLJKHU HGXFDWLRQ LQ GLIIHOB QW GU W.
VWXGHQW UHWHQWLRQ DQG WKH LQVWLWXWLRQDO FRQGLWLR(
,QGLJHQRXV OLWHUDWXUH DSSHDUV DVVRFLDWHG ZLWK IRUPD
E\ UHFRJQL]LQJ WK BLQ FP}NVWXBDWBQWLWLHY DV FRQVWLWXW.L
&DOHJDUH 6DOHYV JHLWH HW DO

7KH DQDO\]HG SURGXFWLRQV IXUWKHU LQGLFDWH WKDW ,C
LOQWHUFXOWXUDO WHD FWHRUSH® X PH® DR | IFRD W K HEXAKIRR O F X U
SUDFWLFHV KLVWRULFDOO\ JXLGHG E\ (XURFHQWULF UHIHUHGQF
WR EURDGHQ GLVFXVVLRQV Rl HWKQLF DQG FXOW X BI/Q RELW IR\
WKH UHSUHVHQWDWLRQV Rl ,QGLJHQRXV SHRSOHV LQ WHDFKL¢

$QRWKHU UHFXUULQJ DVSHFW LQ WKH VWXGLHV FRQFHUQV
,QGLJHQRXV OLWHUDWXUHUBI@GGSW®& B JRURBX® VP IDR\QH B L DV @ RW K
7KH DQDO\WHV LQGLFDWH WKDW FRQWDFW ZLWK ,QGLJHQRXV C
WHDFKLQJ SURSRVDOV DOLJQHG ZLWK WKH VRFLRFXOWRIWE DU
SRVVLELOLWLHV IRU ,QGLJHQRXV WHDFKHUVY ZRUN LQ EDVLF

,Q DQ DUWLFXODWHG zZD\ WKH DQDO\]HG DEDGHPLF SURG X
OLWHUDWXUH LQ 3DUIRU EURGE®IBH VNWH RE HB GRBWILY D SUDFW L
LQWHUFXOWXUDOLW\ 7KLV RULHQWDWLRQ SUHVXS38RVWYX FREX\I C
SULRU KLHU DUWFX WEW YOO RUL]DWLRQ RI ,QGLJHQRXV HSLVWHP
FRQILIXULIHOG Rl HSLVWHPRORJLFDO WHQVLRQV DQG QHJRWL
HGXFDWLRQ $VVXQomR $UDQWHV OHOJDOR 9DODGDUHV

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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7KH DQDO\WLYV GHYHORSHG WKURXJKRX\@ WWWIKH DWHDLFKQ 1) P
J QGLJHQRXV OLWHUDWXUH LQ WKH FRQWH[W Rl WKH ,QWHUFXC
EDVHG RQ D TXDOLWDWLYH DSSURDFK JURXQGHG LQ ELEOLRJU
SUHVHQWHG VKRZ WHDWX QI LYHORWMIWIDWHG LQ D VWUXFWXU
HGXFDWLQJ ,QGLJHQRXV WHDFKHUV DUWLFXODWLQJ FXOWXUD
GLDORJXH ZLWK WKH SULQFLSOHV RI GLIIHUHQWLDWHG ,QGLJH

JURP WQIDK\LY Rl WKH VHOHFWHG FRUSXV LW zZDV REVHUY
XQGHUVWRRG DV DQ HGXFDWLRQDO SUDFWLFH OLQNHG WR RUI|
IRUPV RI NQRZOHGJH SURGXFWLRQ Q@RMWL KQ GH UD/MWWHUBWOX UEHU §
FXUULFXOD RI LQWHUFXOWXUDO OLFHQWLDWHY E\ UHFRJQL]LC
FRQWHPSRUDUD X@&IRIHOR SYWRGXFWLRQV DV OHJLWLPDWH FRQ\

'LWKLQ 3DUIRU (TXWG\D G 8 GWKHVBHHWKDW WKH WHDFKLQJ RI
ZLWK WKH HGXFDWLRQ RI ,QGLJHQRXV WHDFKHUV LQ D ZD\ WKI
IRXQGDWLRQV Rl SHGDJRJLFDO SUDFWLFH 7KHVDBDYODW GRRUIRX
FRQVWUXFWLRQ RI IRUPDWLYH SDWKZD\V WKDW UHODWH DFDG
LQ ,QGLJHQRXV WHUULWRULHVY FRQWULEXWLQJ WR WKH FRQVF
DQG FXOWHIUHIGFG\GU H |

7KH DQDO\VLV DOVR VKRZHG WKDW WKH WHDFKLQJ RI ,QGL
OLFHQWLDWHVY LV DVVRFLDWHG ZLWK SURFHVVHV RI SUREOHP
SUDFWLFHV JXLGHG E\ (XURRH QM WIKF , Q& ILHHIDRKVVW HWNY PDNH'
LQWHUFXOWXUDO GLDORJXH LQ WKH IRUPDWLYH VSDFH DQG W
DERXW ,QGLJHQRXV SHRSOHV LQ WHDFKLQJ PDWHULDOV DQG V

$QRWKHU REVHUYHG DVSHFW FRQFHUQV WKH UHODWLRQ VK
DQG WKH SURGXFWLRQ Rl WDLORUHG SHGDJRJLFDO PDWHULDO
SURGXFWLRQV LQGLFDWH WKDMQRWAWWE P D WD W IFRMWDG @& & MV,
RI WHDFKLQJ SURSRVDOV DOLJQHG ZLWK WKH OLQJXLVWLF DQf
SRVVLELOLWLHV IRU ,QGLJHQRXV WHDFKHUVY ZRUN LQ EDVLF }

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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$VVXQomR MOL@D 6DQWRYV $UDQWHV 0DULD GR 6RFRUUR
LQGtJHQD QR FXUVR GH SHGDJRJLD LQWHUFXOWXUDO LQGtJH
WKRXJKW LQ WKH ,QGLJHQRXV LQWHUFXOVBKYDOWIH G®XRDb ISR |
&RQWHPSRUKQHDY $YDLODEOH
KWWSV PHVWUDGRHGRXWRUDGRHVWDFLR SHULRGLFRVFLHQW
$FFHVVHG RQ -DQ

%UDVLO /HL Qz GH GH GHIHPRURHEHPEH®/DZ 1R@ (\
DV GLUHWUL]J]HVY H EDVHV GD HGXFDomR QDFLRQDO >(VWDEOL\
'LIULR 2ILFLDO%ID Q@ bR ') '"HF

%UDVLO &RRUGHQDOMR GH $SHUIHXORDPHRQUW R $36 3 HYIVRIL
WHUmR PLO DOXQRVY HP HGXFDomR LQGtJHQD >3DUIRU DQC
HGXFDWRRQELDV &$BOVtOLD SYDLODEOH DW KWWSV 2ZZ
EU DVVXQWRYV GIS\E MELDDREDOMARYG X FLBBGR JBHOAHVVHG RQ

%YUDRQVWLWXLomR GD 5HS~EOLFD )HGCRHMNMWIWOWER @QoR DV
5HSXEOLF RI %UDRDJjUORR2ILFI@G O%3D 8QQITR ") 2FW

%UDVLHFUHWR Q% GH GH IHYHUHLUR GH >'HFUHH 1R
D FRRUGHQDOmMR GDV Do}HV UHIHUHQWHY j HGXFDomR LQGtJ
FRRUGLQDWLRQ RI DFWLRQV UHODWHGPMR V,KIBHREDR K VDOGE B
%UDVtOLD ') )HE

%UDVLO OLQLVWpPBHRHGBQFLOANO®RUULFXODUHY 1DFLRQD
>IDWLRQDO &XUULFXODU 5HIHUHQFHV IRU ,QGLIJHQRXYV 6FKRRC

%UDVLOKRR@FHRQDO GH (GXFDomR 3DUHFHU &1( &(% Qz
>2SLQLRQ &1( &(% 1R RI 6HSWHPEHU @ 'LUHWUL]HV
(VFRODU ,QGtJHQD >1DWLRQDO &XUULFXODU *XLAHRLZQIHNL DR
8QLMRUDVtOLD ') 2FW

%UDVLO &RQVHOKR 1DFLRQDO GH (GXFDomR B5HVROXomF
>5HVROXWLRQ &(% 1R Rl 1IRYHPEHU @ )L[D 'LUHWUL]
HVFRODV LQGWHDRY S IRFILBXQFLDYVY >(VWDEOLVKHV 1DWLRQDO *
VFKRROV DQG RWKHURPHDVNXGIXI@D 8 QQI0TR ') 1RY

%UDVLO /HL Qz GH GH GH]HPEUR GH >/DZEHROHFH

DV GLUHWUL]HVY H EDVHV GD HWGX¥FBIidMX LEMHQ IR@HD\O D@ G WEIEVCH X
'LIULR 2ILFLDO%ID 8QQ bR ') 'HF

%UDVLO /HL Qz GH GH PDUoR GH >/DZ 1RHL Qz |

WRUQDQGR REULIJDWYULR R HVWXGR GD KLVWyULD H

IXQGDPHQWDO H PpGLR >$PHQGV /DZ 1R PDNLQJ WKH

KLVWRU\ DQG FXOWXUH P D QHEFRWQRSD\UL QH'E KIHIRM DRVEED 0D/ ¥ QQ I
" oD U

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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%UDVLO 'HFUHWR Q% GH GH PDLR GH >'HFUHH 1R
D (GXFDomR (VFRODU ,QGtJHQD GHILQH VXD RUJBQG]DRX\K Ul
SURYLGrQFLDV >3URYLGHV IRU ,QGLJHQRXV 6FKRRO (GXFDWLI
WHUULWRULHV DQGi RWVRKH U FRIDDWR O-HQ@ IR ') 0D\

%UDVLO &RQVHOKR 1DFLRQDO GH (GEBFDonGRH BDURFIHU &1 (

&1( &(% 1R RI 0D\ @ 'LUHWUL]JHV &XUULFXODUHV 1DFL

>1DWLRQDO &XUULFXODU *XLGHOLQHMWIRILR, QIGELDQRBDD 8 6K RIR (
0D\

“WDVLO &RQVHOKR 1DFLRQDO GH (GXFDomR 5HVROXomR

>5HVROXWLRQ &1( &(% 1R RI -XQH @ 'HILQH 'LUHWUL]F
(VFRODU ,QGtJHQD QD (GXFDomR %iVLFDGHGILQMVVIRDW DRREQ DD
(GXFDWLRQ LQ % DWVilUR RG2{ E B MWOLGRY@ED ¥ QQ TR ') -XQ

%UDVLO &RQVHOKR 1DFLRQDO GH (GXFDomR 3DUHFHU &1
&1( &3 1R RI $SULO @ ORUHWUDFHM @XUWLFXUD D )RUF
,QGtJHQDV >1DWLRQDO &XUULFXODU *XLGHOLQHVN URR NMKFLDGE
8QLMRUDVtOLD ') $SU

%UDVLO &RQVHOKR 1DFLRQDO GH (GXFDomR HEHRRGMOMI
>5HVROXWLRQ &1( &3 1R RI -DQXDU\ @ ,QVWLWXL 'LUHV
GH 3URIHVVRUHV ,QGtJHQDV HP FXUVRV GH (GXFDomR 6XSHUL
>(VWDEOLVKHV 1DWLRQMAHWRXRULWKBDIWDKQGEJ Rl ,QGLIJHQRX\
DQG 6HFRQGDU\ (GXFDWLRQ SURJUDR 2 ID 8 IGDRWIIH ¥ CAMTRY X) U H VIE

&DOHJDUH ODUFHOR 6DOHV 7DLQiIi GH 1RJXHLU®BtJHQODLNWHR
SURJUDPDV GH SyV)JUDGXDomR GD 8QLYHUVLGDGH )HGHUDO
,QGLIJHQRXV VWXGHQWY LQ JUDGXDWH SURJUDR\LHRORIKB YNG6
(GXFDFLRQDQ® S H $YDIDOND EO
KWWSV 7Z2ZZ VFLHOR EU M SHH D =V' U *F/4YJ/79=9/* \E- $FFH\

'HYH]D 1HL]H /DX RUBBomMRDIGH SURIHVVRUHY LQGtJH®DV (
$PD]JRQDV XP HVWXGR D STUDLRU QIRR3I$5QZL JHQR X Q LW HDF® HV
7ROQDQWRRQMQDV D VWXG\ EDVHG RQ 3$5)25@ 7UDEDOKR G
HP /HWURYXD H /LWHUDWXUD 3RUWXJXHVD 2H8/QQY XD \H. GLDAGHHU DH
$PD]RQDV %HQMDPLQ &RQVWDQWSYDODEOH C
KWWSV ULX XIDP HGX EU ELWVWUHDP SUHILJ 7&&B1HL]H'

*XHGHV .DULQD &ULVWLQD )HUUHLUD 6RX]D 5RVDQD -DC
MRYHQV H DGXOWRY UHIOHI[}HKWP LNV RHENMF BAMR LE Q WA RJAUHIXFW ¥ WSD |
\RXWK DQG DGXOW HGXFDWLRQ UHIOHFWLRQV RQ(®HDFHR) JI
SHVTXLVD Y S H $YDLODEO
KWWSV 7ZZZ VFLHOR EU M HS D MS GPFHHBHBVMHG R Q<*55- DY

/JHLWH $OLQH )HUQDQGD XARMXRDEWMURX-OWRXODO LQGtIH
HVSHFLDO H LQFOXVLYD DQiOLVH GRV FXUVRV GH OLFHQFLDW
*URVVR >, QGHUHFERXWXUQW HGXFDWLRQ ZLWK D IRFXV RQ VSHF
J QGLJHQRXV LQWHUFXOWXUDO OLFHQWLDWH SQRUV R ;,3ORQR

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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I1DFLRQDO GH ( GOPCHAMD *UDQGH 5HDOL]HS$YDGIOWR @B
KWWSV HGLWRUDUHDOL]H FRP EU LQGH[ SKS DUWLJR YLVXDO

ODUWLQV 6LOYEHER IRRDIRHCR GH SURIHVVRUHV LQGtJHQ
KLVWYyULFR FXOWXUDO SURILVVLRQDO H DFDGKAH RMDU B P QLH)G DR
,QGLIJHQRXVY WHDFKHUV KLVWRULFDO)FXOWXUDO SURIHVVL

3$5)5 %& $0@ | 7UDEDOKR GH &RQFOXVmMR GH &XUV¥R /L
8QLYHUVLGDGH )HGHUDO GR $PD]JRQDV YHYQUMOBEQH &
KWWSV ULX XIDP HGX EU ELWVWUHDP SUHILJ 7&&B6LOYLF

OHOJDOR 9DODGDUHV -XOLDQD 3HUQDPEXFR ODUWD 0DUL
HQFRQWURYVY H GHVHQFRQWURY HQWUH RV VDEHUHV WUDGLFI
OLFHQFLDWXUD LQGtJHQD QD 8QLYHUWLIW GWHL WH GIHQU® O/ LGHH Q E
PLVPDWFKHY EHWZHHQ WUDGLWLRQDO NQRZOHGJH DQG VFLHC
DW WKH )HGHUDO 8QLYHYIMQFLRI qIGQYFD oHE D LL\S@ $YDLODE
DW KWWSV ZZZ VFLHOR EU M FLHGX D W]S /[QF;WQ E 17+. [-]

3DGLOKD &DWDULQD -DQLUD 2O0OLYHLUD ,QrV %DUERVD G
HP HGXFDomR HWLS/HF LDW HQRPEAWXRUIDKDUHY QRYDV SHUVSHFW
WHDFKHUV OLFHQWLDWH LQ LQF O XQIHZH SIHUW STHMQ W R ® OG B S
%UDVtOLD Y Qx s 2, UGH Y L$YDLODEOH
KWWSV UHWUDWRVGDHVFROD HPQXNFHQOW ARBPREU UGB@UWLFO

SHOOHJULQL 'RPLQJRV GH 3 *KDQHP (OLH *yHV 1HWR $C
GRV SRYRV LQGtIJHQDV j HGXFDidmWDVXSHQVRURVHPOWED QBW.L
&DFKRHLUD $0 >'RHV %UD]LO UHVSHFW WKH ULJKVWARDQQGGWNX$S@
DQG DOWHUQDWLYH WULDOV LQGXHFODIRULBEPDYP®D RIDEK RIH LMK D

6DQFKH] /~FLD ODULD &DUYDOKR /HDO )OiYLD 6LOYD )H
LOWHUFXOWXUDO DYDQoRV GHVDILRV H SRWHQFLDOLGDGH
> QWHUFXOWXUDO EDVLF HGXFDW L BBQSEG MWHH@QWLLIDALAV LIHG'Y D@ FHK
,QGLIJHQRXV SWIND¥WHUY%@DVLOHLUD GHY(VWX®RV 3H&DJyJLFR\
$YDLODEOH DW KWWSV Z7ZZZ VFLHOR EU M UEHSHG D 7S7 P%

6LTXHLUD ODWLD GH 'LiORJRV HQWUH D OLWHUDWXUD LQ
HVFRODU LQGtJHQD GLVSRVLWLYRV PHWRGROYJLFRV GD /LFHC
/,&((,£81(% >'LDORJXHV EHWZHHQ ,QGLJIBYRWLRQLWH U Q &/XIHE
WHDFKLQJ PDWHULDOV PHWKRGRORJLFDO GHYLFHV RI WKH ,Q
/,&((x81(% @SDUi (WQLFLGDGHV ORYLPHQWRV @GRFLISLWH (GX
$YDLODEOHUMHNLKWDNEWXQHE EU RSDUD DUWLFOH YLHZ $SFF

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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@ KWWSV GRL RMUXPSXE

1DLDUD &ULVWLQD G BIMHOD'DUD RMRBFEKGH 3HUH LLUTH BDD6 GOY
&RVWD JUBH®QDR WD UER VYO LERXWVID 6 D PW OMIRQILXYQDRUR GIY 6LO YL
ODUFXV 9LQtFL3X/DEDDE(OMDQLFH 3HDIPGEDDtGDDZOYQGBRKYV)POL]

$%675$&7

(WKQIFFLDO UHODWLRQV LQ %UD]JLOLDQ HGXFDWLRQ FRQVWLW
LQHTXDOLWLHY DQG SURPRWLQJ VRFLDO HTXLW\ 6FKRROV DV
PHGLDWLRQ RI VRBHDOHFQWWWDRRWRQBO WHQVLRQV VXFK DV L
YDOXH FXOWXUDO GLYHUVLW\ UHFRJQL]H KLVWRULFDOO\ PDU.

18QGHUJUDGXDWH VWXGHQW LQ %LRORJLFDO 6FLHQFHYV

JHGHUDO ,Q@WADWXKMRQRBFLHQFH DQG+/HMHKQRORJ\ Rl $ODJRDV

(PDLO QDLDUDJDUDMDX #JPDLO FRP

25&," KWWSV RUFLG RUJ

28QGHUJUDGXDWH VWXGHQW LQ 3RUWXJXHVH DQG )UHQFK

BWDWH 8QLYHUVLW\ #8I()5iLUD GH 6DQWDQD

(PDLO UDIDHODQHFR #JPDLO FRP

25&," KWWSV RUFLG RUJ

3*UDGXDWH LQ 3HGDJRJ\

)DFXOGDGH 3LDXHQVH

(PDLO UREHUWRWKHDUWFRUHV#KRWPDLO FRP

25&," KWWSV RUFLG RUJ

4*UDGXDWH LQ 3HGDJRJ\

)DEXOGDGH ,QWHJUDG®Y GH $ULTXHPHYV

(PDLO SURIDHGIPBIXO FRP

25&," KWWSV RUFLG RUJ

50DVWHUTV VWXGHQW LQ WKH *UDGXDWH 3URJUDP LQ 7HDFKLQJ LQ %DVLF (
JHGHUDO 8QLYHUV48)§0$RI ODUDQKmR

(PDLO HOHQL EDUERVD#GLVFHQWH XIPD EU

25&," KWWSV RUFLG RUJ

6 *UDGXDWH LQ 7HDFKHU (GXFDWLRQ LQ 3K\VLFDO (GXFDWLRQ
8QLYHUVLGDGH 8R2385 3DUDQI

(PDLO QHWHVDQWLDJR #JPDLO FRP

/$77(6 KWWSV ODWWHV FQST EU

7*UDGXDWH LQ 7THDFKHU (GXFDWLRQ LQ +LVWRU\

JHGHUDO 8QLYHBMSW\ RI 3DUi

(PRO MXQLRUMUFDUGRVR #JPDLO FRP

25&," KWWSV RUFLG RUJ

8*UDGXDWH LQ 7HDFKHU (GXFDWLRQ LQ 3K\VLFV

JHGHUDO 5XUDO 8QLYHt8JB®( Rl 3HUQDPEXFR

(PDLO SURIPDUFXVYLQLFLXV #JPDLO FRP

/$77(6 ODWWHYV FQST EU

93URIHVVLRQDO ODVWHUYV LQ ,QWHOOHFWXDO 3URSHUW\ DQG 7THFKQRORJ\
JHGHUDO ,QVWLWXWH RI (GXFDWLRQ +fBIEHQFH DQG 7THFKQRORJ\ Rl 3DUDtED
(PDLO PDULD HOHQLFH#XISL HGX EU

25&," KWWBS® RBUF

0 ODVWHUYIVY VWXGHQW LQ WKH *UDGXDWH 3URJUDP LQ ,QFOXVLYH (GXFDWLF
6WDWH 8QLYHUVE®B(ORI ODUDQKmR

(PDLO PDULOLD WULQGDGH XHPD W #JPDLO FRP

/$77(6 KWWS ODWWHVY FQST EU

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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WKLV FRQWH[W WKLV VWXG\ DLPV WRSHGDAR HL F R Q WSHHRJS/FRSUHF U
HWKQDFLDO UHODWLRQV LQ HGXFDWLRQ FRQVLGHULQJ OHJDO
IRXQGDWLRQV WKDW JXLGH WKH LPSOHPHQWDWLRQ RI DQWLUL
TXDOLWOBWORHDWRU\ DQG GHVFULSWLYH DSSURDFK FRQGXFW
UHYLHZ EHWZHHQ 1RYHPEHU DQG '"HFHPEHU XVLQJ GDWDEL
81(6&2 LQ DGGLWLRQ WR HGXFDWLRQD OGHYIEIWDH IV LARRXQ V7LKHNV B
IUDPHZRUN WKH LPSOHPHRQWDWLGRXF BWHRE QRLFHY REVWDFOHYV
SUHGRPLQDQFH RI (XURFHQWULF FXUULFXOD LQVXIILFLHQW W
TKHUHIRHML G WOQW YWIOHWDHWHK&AFDWLRQ VKRXOG EH XQGHUVWR
WKH SHGDJRJLFDO SURMHFW LQWHJUDWLQJ OHJLVODWLRQ W
VWUHQIJWKHQ HTXLW\ DQG WUDQWFIRRRPOVREQWH WHODWLRQV ZL

.H\ZRUGQ@WLUDFLVW (GXFDWLRQ &XOWXUDO 'LYHUVLW\ (GXFD!

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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(WKEIDFFLDO UHODWLRQV LQ WKH HGXFDWLRQDO ILHOG KD\
UHFRJQUWHRQAMROILWLHY KLVWRULFDOO\ SURGXFHG LQ %UD]LOL
SURFHVVHV 2 XKHGHER/RRRRG DV D VSDFH IRU KXPDQ IRUPDWLRQ
FRQVWUXFWLRRFEIXBHBQDQYWUDWHJLRBRYQ WIHOD WQ RRQNG LEDHALL
SHUSHWXDWH H[FOXVLRQDU\ SUDFWLFHV DQG WR IRVWHU HG X
GLYHUVLW\ DQG WKH SURPRWLRQ Rl UDFLDO HTXLW\ )UHLUH
SULYLQRMIHGIRU FRQIURQWLQJ UDFLDO KLHUDUFKLHV DQG IRU
WR VRFLDO MXVWLFH

$W WKH QRUPDWLYH OHYHO WKH %UD]JLOLDQ OHJDO IUDPH
SURPRWLQJ UDFLDO HTXDO[W\ 7LkQH W K H 8HREXVFDIMNLRWY IDFOQ F R IQ WY KiIH
%UD]LO JXDUDQWHHY HGXFDWLRQ DV D IXQGDPHQWDO VRFLDO
SXEOLF SROLFLHV DLPHG DW RYHUFRPLQJ VRFLDO D& QAD MLKDH
1IDWLRQDO (GXFDWLRQ *XLGHOLQHV DQG JUDPHZRUN /DZ GHILQ
DLPHG DW WKH IXOO GHYHORSPHQW RI WKH OHDUQHU %UDVLO
$IURUD]LOLDQ DQG ,QGLJHQR®AW FKRWE R IR XQE FOODN X. QN W L W X V

UHSUHVHQWY D VLJQLILFD QW DBELYD® BH YUY H AR J & RJAH

SHGDJRJLFDO LPSOHPHQWDWLRQ VWLOO UHYHDOV FKDOOHQJH
DQGWIQ¥XWLRQDO SUDFWLFHV %UDVLO

7KH SUREOHP WKDW JXLGHV WKLV VWXG\ DULVHV IURP WK}
LOQVWLWXWLRQV HYHQ LQ WKH IDFH RI OHJDO DGYDQFHV DQG
UDFLD@QUHBODAVR XQGHUVWRRG DV D VWUXFWXUDO SKHQRPH
LQVWLWXWLRQV SXEOLF SROLFLHV DQG VRFLDO SUDFWLFHV
VIPEROLF LQHTXDOLWLHV LQ HYHU\GKLVVWE KRIRFOL B G HU $OW 8 L ®D
H[SHULHQFHV RI %ODFN VWXGHQWY LQWHUIHULQJ ZLWK WKHL
UHFRJQLWLRQ

,Q WKH SHGDJRJLFDO VSKHUH EXLOG tQD FLQ G G X CEDMLLR® ¥
FRQIURQWLQJ QDWXUDOL]JHG GLVFULPLQDWRU\ SUDFWLFHV DQ
5HVHDUFK LQGLFDWHY WKDW UDFLVP PDQLIHVWY LWVHOI IURP
LQIOXHQFLQJ SURFHV O\ RO VRFLDQG]BAWWHRFKRQVWLWXWLRQ RI

7KLV VWXG\ HQJDJHV ZLWK DSSURDFKHV WKDW XQGHUVWD
7KH JUHLUHDQ FRQFHSWLRQ RI HGXFDWLRQ YURXGGW &HL 8 PELD
RI VXEMHFWYV RIIHUV FRQVLVWHQW IRXQGDWLRQV IRU FRQVW.L

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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RSSUHVVLRQ )UHLUH &RQYHUJHQWO\ FRQWULEXWLRQV E
ORYHPHQW DV DQ HGSBRWXBDH WD RH QWY DA GJIJH WKDW FKDOOHQ
0XQDQJD HPSKDVL]HV WKH QHHGUW R ¢ DD HP B WU EDHV DBQVG D
RI DQWLUDFLVW HGXFDWLRQ

*LYHQ WKLV FRQWH[W WKH JHQ HWDD® R E MHKENV E R B VR H RSKRW/L
DQG SHGDJRJLFDO SHUDSHB® LWHODRILRWK QIF HGXFDWLRQ FRQ
WKHRUHWLFDO FRQWULEXWLRQV DQG SUDFWLFHY GHYHORSHC
H[DPL®HUWRH RI HGXFDWLRQDO OHJLVODWURBLD® SJUHROMRMWLIRGIV
REVWDFOHY DQG SRWHQWLDOLWLHYV Rl SHGDJRJLFDO SUDFWLF
DQG WR GLVFXVV WKHRUHW WD FIRQ Q\G D WH\R QR QWRKIDIW VIXG 6 RIMM
HTXLW\ WKH UHFRJQLWLRQ RI GLYHUVLW\ DQG WKH WUDQVIRL

0(7+2'2/2*%<

7KH VWXG\ ZDV GHYHORSHG WKURXJK D ELEOLRJUDSKLF D¢
DSSURDFK PQREUBBMBBULSWLYH QDWXUH ZLWK WKH REMHFWLYF
FKDOOHQJHV DQG SHGDJRJEEDPLOVUWISBIBWLRAY RQ HMWKKQHB X F I
PHWKRGRORJLFDO GHVLJQ HQDEOHV WKH WRIQ®S M FW/IDRAQL RQ VRV H
SURGXFWLRQV DQG QRUPDWLYH GRFXPHQWV IDYRULQJ DQ H[S
LQYHVWLIJDWLRQ LQ OLQH ZLWK PHWKRGRORJLFDO JXLGHOLQF

6($5&+ 352&('85(6

7KH VHDUFKHV ZHUH JXQ& ABHEAWLRI | R@ORKDW ZD\V GR DF
QRUPDWLYH GRFXPHQWY DGGUHVV WKH FKDO QY QREHNODQEODMA
HGXFDWLRQ" 5HIHUHQFHV ZHUH UHWULHYHG EHWZHHQ 1RYHPE
(OHFWRUUR@UDU\ 2Q0OLQH 6FL(/2 WKH &$3(6 3HULRGLFDOV 3RU!
BRFLDO 6FLHQFHV &/$&62 DQG WKH 81(6&2 'LIJLWDO /LEUDU\
DQG WKH /HILVODWLRQ 3RUWDO RI WIKGIO3UHWIG WEBED BG WKH GR
SURGXFHG E\ WKH OLQLVWU\ RI (GXFDWLRQ

'"HVFULSWRUV LQ 3RUWXJXHVH ZHUH XVHG DSSOLHG ERWK
%RROHDQ RSHUDWRUYV $1' DQG 25 LQFOXBLILVW KHGKE®®B R RUH
DQWLUUDFLVWD FXUUtFXOR IRUPDomR GRFHQWH DQG UD

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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,QFOXVLRQ DQG H[FOXVLRQ FULWHULD

$FDGHPLF SURGXFWLRQV DQG RIILFLDO GRFXPHQWYV WKDW
HWKQRFLDO UHODWLRQVOXBGHG XARWRRODAWULI LYFLHQWLILF DU
FKDSWHUV DQG HGXFDWLRQDO OHJLVODWLRQ ,QFOXVLRQ FUL
UHOHYDQFH DQG DOLJQPHQW ZLWK WKH VWXG\{V REMHEWLYH

1R WHP SRRID @DPX WV W D E O LWHKGKEF VRILR QR XU DI H WKH WRSLF
UHTXLUHV GLDORJXH EHWZHHQ FODVVLF ZRUNV DQG FRQWHPS]|
KLVWRULFDO SROLWLFDO DQG SH#H®BLRIL BHO X\YGRIQW W Q QNGKH)
([F@®»HG PDWHULDOV FRPSULVHG GXSOLEDWHVY LWHPV ZLWKR X\
DGGUHVVHG WKH WRSLF VXSHUILFLDOO\ RU ZLWKRXW DUWLFXC

6(/(&7,21 $1' 6$03/( 2) 5(68/76

7KH LQLWLDO VHDUFK LGHQWLILHG SURGXFWLRQV $IWH!I
WKDW DOO DGKHUHG WR WKH UHVHDUFK REMHFWLYH ZLWK QR
PDWHWDMPRQGXFWHG FRQILUPLQJ LWV WKHRUHWLFDO DQG WK
FRQVWLWXWH WKH VWXG\ VDPSOH DQG ZHUH DQDO\]HG TXDOLV

$1$/<6,6 7(&+1,48(6
$QDO\VLV Rl WKH VHOHFWHG PDWHULDO ZAD S URRSRG/ RN E\G%,
7KH SURFHVV EHJDQ ZLWK IORDWLQJ UHDGLQJ HQDEOLQ.
LGHQWLILFDWLRQ RI UH F X HWRBLIDIOG bl 1D ® DUMLORDQNHIGQ WHRS K FADKVQLLEC
H[SORUHG E\ LGHQWIQLIQIIDQE. WY IRIQRHLQJ WKHPDWLF D[HV FF
UHOHYDQFH DQG FRKHUHQFH RI WKH FRQWHQWYV ZLWK WKH VV
WKH UHVXOWYV ZDV FDUULHG RXW DUWLFXOBWILG DO KHDPE 2R L\
HQDEOHG WKH FRQVWUXFWLRQ RI LQIHUHQFHV DQG FULWLFDO
SHUVSHFWLYWNFRD B WHK@LFWLRQV LQ WKH HGXFDWLRQDO FRQW

RESULTS AND DISCUSSION
7KH LPSOHPHQWDW L RQKEBIDFSLXF® WHRQ VRIGRQV ZLWKLQ WKH
FRQVWLWXWHY D VIVWHPLF DQG LQWHUGHSHQGHQW SURFHVYV
WKLV SURFHVV LV VXVWDLQHG E\ PXOWLSOH VWUXFWXUQQJ D[}
SHGDJRJLFDO SUDFWLFHY DQG WKH LQVWLWXWLRQDO RUJDQL]

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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'LDIJUDHEBWUXFWXULQJ D[HV RIZZCRKEDW 5RQ IRPLRAMKRQLG WKH VFKRRO

6RXUFH $XWKRUYV

[(*$/ $1' ,167,787,21%$/ )5$0(:25.6 2) ('8&$7,21 21+6B&1$&
5(/$7,216

$QDO\WVLV RI WKH QRUPDWLYH FRUS3\D FKRZ W WEDWLR®@XFID
JURXQGHG LQ FRQVWLWXWLRQDO SULQFLSOHV WKDW HQVXUH |
VWUXFWXULQJ YDOXH RIOWEH Y%BHP\RIFQJDW LF :WMKH R HGXFDWLR G
H[SOLFLW DWWULEXWLRQ WR WKH VFKRRO RI D VRFLDO IXQFWI
RULHQWLQJ WRZDUG WKH LQWHJUDO IRUPDW LR QURIGUWFENSH FW V
LQHTXDOLWLHV %UDVLO

7KH HVYWDEOLVKPHQW RI PD®WQGDWE UD W BREBKLMGLREH®RMRY +|
VFKRRO FXUULFXOD UHSUHVHQWY D UHOHY QWF DRO FELW HYUN P

+RZHGRBEXPHQWY SURGXFHG E\ WKH OLQLVWU\ RI (GXFDWL
OHJLVODWLRQ GHSHQGVY RQ DUWLFXODWURQ @RRIQSY RROXLLFU IHFV/X QDL
PDQDJHPHQW SUDFWLFHV %UDVLO QWEZ®H WKW LERQLQL BXODIU
UHLQIRUFHV WKH XQGHUVWDQGLQJ WKDW FRQVROLGDWLQJ WK
LOQVWLWXWLRQDOL]JHG DFWLRQV ZLWKLQ HGXFDWLRQDO QHWZF

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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TDECHDLQ CPHOH/WRQHV RI HGXFPPMWOLAR Q HAD WWRQVFLQ % UDI]LO
/HIDO GRFEXPHQ' <HDU &HQWUDO FRQWU

JHGHUDO &RQVW|
*XDUDQWHH RI WKH L
DQG WKH SULQFLS(

/IDZ 1R 1'%

6RFLDO IXQFWLRIQRB
LQWHJUDO IRUP

/DZ 1R ODQGDWRU\ WHDFK

%UD]LOLDQ DQG ,QG
DQG &XOWXUH

IDWLRQDO &XUULFX
BHGDJRJLFDO JXLGDC(
RQ HWKIAIA O UHO

IDWLRQDO ,PSOHPF
6WUXFWXULQJ RI F
HGXFDWLRQDO S

6RXUFH $XWKRUYV

6758&785%/ 5$&,60 $1' (9(5<'$< 6&+22/ /,)(

7KH DQDO\]HG VWXGLHV FRQYHUJH LQ LQGLFDWLQJ WKDW
HOHPHQW RI VRFLDO UHODWHR YWY\ RDQWKH WERQRRMHBRQWH[W
KDV D GLUHFW LPSDFW RQ LQVWLWXWLRQDO G\QDPLFV LQIOX}
DQG HYDOXDWLRQ SURFHVVHV ZKLFK FRQWULEXWWMY WR WKH |

5HIJDUGLQJ WKH LQLWLDO VWDJHV RI VFKRROLQJ LQYHVWI
VXEWO\ DQG LQ D QDWXUDOL]HG PDQQHU WKURXJK DWWLWXGH
VFKRRO OLIH &DYDOOHLURV FRP SXFERLRBQW KH WRDAWWR QX FW LR C
H[SHULHQFHV IRU %ODFN FKLOGUHQ DQG UHLQIRUFH PHFKDQL)\
WUDMHFWRULHV IURP FKLOGKRRG &DYDOOHLUR DV SUHV

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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7TDECGHDLQ PDQLIRVWDRMLWRROQVQ WKH VFKRRO FRQWH[W

'LPHQVLRQ ,GHQWLILHG H[DPSOHYV
S3HGDJRJLFDO SUDFWLF (XURFHQWULF FRQWHQW DQG (
L, QWHUSHUVRQDO UHOD OLFURDJJUHVVLRQV DQG V!
6FKRRO DVVHVVPHQW ‘LITHUHQWLDW Hig[ SHRWRWPLIR
LQVWLWXWLRQDO RUJDC 6LOHQFLQJ RI WKH UDFLI

6RXUFH $XWKRUYV

&855,&8/80 &2/21,$/,7< $1' .12:/('*( 352'8&7,21

7KH UHVXOWYV LQGLFDWH WKDW WKH VFKRRO FXUULFXOXP
WKHHOG R{UDWKDQFUHODWLRQV VHH 7DEOH 7KH SHUVLVWHQ
KLVWRULFDO QDUUDWLYHYV FRQWULEXWH% UDRLW KBIQL Q  RZIOFH ®]
WKH UHFRJQLWLRQ RI W XHIBXXDQ QY VAW \UR® MHQW 4XLMDC

B3URGXFWLRQV IRFXVHG RQ DQWLUDFLVW HGXFDWLRQ KLJK
LQGLVSHQVDEOH FRQGLWLRQ%RD]YDOXQQIDIWULFBHEY D GO HULRY L
VFKRRO NQRZ@MHGIMH JURP WKLV SHUDWFS DWW KH P W R/HK RIXOKE;
HSLVRGLFDOO\ EXW LQWHJUDWHG LQ D WUDQVYHUVDO DQG VYV
HGXFDWLRQDO LQVWLWXWLRQV *RPHV

7DEO#& X U U L F X GBI \F K Q OHOGHX F DAV DR Q DROQ UHHVD D @VLLFR Q V

&XUULFXODU DVSHFW 2EVHUYHG FKDOOHQUJH\

&RQWHQW 3UHGRPLQDQFH RI (XURFHQV
3HGDJRJLFDO DSSURDF $G KRF WUHDWPHQW RI WK#
&XUULFXODU LQWHJUDYV /JRZ WUDQVYHUVDOLW\ RI
'LGDFWLF PDWHULDOYV 6FDUFLW\ RI FRQWH[WXDOL
3HGDJRJLFDO SURMHF\ /IDEN Rl FOHDU LQVWLWXWL

6RXUFH $XWKRUV

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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7KH DQDO\]HG SURGXFWLRQV VKRZ WRDQ FKHDIDFKHHQJI W\ DR Q
LPSOHPHQWLQJ HG2UAIPW DRQURQ WMKRQL\F DV GHPRQVWUDWHG L
WKH UDFLDO WKHPH LQ LQLWLDO WHDFKHU HGXFDWLRQ SURJU
VLWXDWLRQVLRIQGLYEUSPHRIRALFH LQ HYHU\GD\ VFKRRO OLIH

ORUH UHFHQW VWXGLHV SRLQW RXW WKDW FRQWLQXLQJ H(
SHGDJRJLFDO SUDFWLFHV DV LW IRVWHUV UHIOHFWD®H SURFF
LQHTXDOLWLHVY 6LOYD 3HGDJRJLFDO FRQFHSWLRQV JURY
VXEMHFWV UHLQIRUFH WKH QHFHVVLW\ RI DQ HGXFDWLRQDO S
FRQIURQWLQJ RSSUHVVLRQ MHHDWVNLJIJQV H®&XFDSMRIW\S DRWLQ G L
SROLWLFDO HQJDJHPHQW WR SURPRWH HTXLW\ LQ WKH VFKRR(

&RQWHPSRUDU\ DSSURDFKHV IXUWKHU HPSKDVL]H WKDW D
WKH H[SHULHQF HV SRURPREMWHH F\8 X ADAWLR QDO HQYLURQPHQWYV ELC
GLIIHUHQFHV DQG WKH YDORUL]DWLRQ RI LGHQWLWLHV KRRN
FHQWUDO HOHPHQW IRU FRQVROLGDWLQJ DBLME&XFDWLRQ FRPF

7TDEOH& KDOOHQJHY LQ WHDFKHU WUDLQLQJ IRU DQWLUDFL

'LPHQVLRQ ODLQ REVWDFOHV
,QLWLDO WUDLQLQJ /JLPLWHG LQFOXVLRQ RI WK
&RQWLQXLQJ HGXFDWL JUDJPHQWHG DQG GLVFRQW
7HDFKLQJ SUDFWLFH ,QVHEXULW\ LQ WKH IDFH RI
&ULWLFDO UHIOHFWLF /IDFN Rl VIVWHPDWLF IRUPL
,QVWLWXWLRQDO FRPPL ‘HDN VXSSRUW IURP HGXFD\

6RXUFH $XWKRUYV

'(17,7< 68%-(&7,9,7< $1' (;3(5,(1&(6 2) 5%&,$/,=$7,21
7KHHVXOWYV VKRZDWKD® HWOXDQLERQV LQ WKH HGXFDWLRQD
VXEMHFWLYH GLPHQVLRQV UHODWHG WR LGHQWLW\ FRQVWUXF
&ODVVLF VWXGLHV LQGLF DWRHGWKS\D FUND\F IRP V8 KR GX/KFK/L S UFF
VXEMHFWVY LQIOXHQFLQJ SHHNVWSWPROQQ R VRADRQ JLHRIR MHMLON L |

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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&RQWHPSRUDU\ DQDO\VWHV SRLQW RXW WKDW HYHU\GD\ UD
GLUHFWW\%OIHFN VWXGHQWVY VFKRRO H[SHULHQFHYVY UHLQIRUF
.LORPED 7TKHVH G\QDPLFV XQGHUVFRUH WKH LPSRUWDQF
VXEMHFWVY OLYHG H[SHULHQFHYV DQG SO RRRW H RQ@FHOXW VY I8 LEDC
, QWHUQDWLRQDO GRFXPHQWYVY UHLQIRUFH WKH UROH RI HGXFD
DQRG GHPRFUDWLF FRH[LVWHQFH LQ FRQWH[WY PDUNHG E\ GLY|I

7DEQO#6 XEMHFWIQMNVD YGWLRQDO GLPHQ VARGFVY RO HEOPMWLRRY RQ |

'LPHQVLRQ (GXFDWLRQDO LPSOLFD\
,GHQWLW\ ,PSDFWV HRQVHHH®I DQG EHOF
6BXEMHFWLYLW\ ([SHULHQFHV Rl UDFLDOL]DWLR
6FKRRO PDQDJHPHQW 6WUDWHJEBRPROMLQQ HTX L
,QVWLWXWLRQDO FOLF &RQVWUXFWLRQ RI LQFOXVI
&ROOHFWLYH SDUWLFL! BWUHQJWKHQLQJ Rl GHPRFU

6RXUFH $XWKRUYV

6&+22/ 0$1$*(0(17 $1' ,167,787,21%/ 25*%$1,=%$7,21

7KH DQDO\]HG SURGXFWLRQV LQGLFDW H+WIXMBLM\D @ RISHICHPW IOR/
LQWULQVLFDOO\ UHODWHG WR VFKRROVY LQVWLWXWLRQDO RU
SOD\VWUBPHQUROH LQ DUWLFXODWLQJ FXUULFXOXP SHGDJRJLF
LQIOXHQFLQJ WKH FRQVWUXFWLRQ RI PRUH LQFOXVLYH VFKRR

ORGHOV RI GHPRFUDWLF PDQDJHPHQW DUH FREVWGEMHHG 1>
SDUWLFLSDWLRQ LQVWLWXWLRQDO GLDORJXH DQG FRPPLWPF
HGXFDWLRQDO SUDFWLFHV DOLJQHG ZLWK WKH SULQFLSOHV R

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
(7+1,85%$&,$/ 5(/$7,216 ,1 ('8&$7,21 &217(0325$5< &+$//(1*(6 $1' 3('$*2*,&$/ 3(E



'LDJUDHBFKRM@DJIHPHQW DQG (G XFIDALDRQ5RQ QIWKRQN

6RXUFH $XWKRUYV

&218&/86,21

(GXFDWLRQ DV D VRFLDO DQG SROLWLFDO SUDFWLFH RFF
UHFRJQL]L&D HMDKOQGEYHUVLW\ ZKLWHQV LW K8 WHIHA RO DGO
KLVWRULFDOO\ FRQVWLWXWHG LQ %UD]LOLDQ VRFLHW\ ,Q WKL
FRQIURQWLQJ UDFLVP DQG IRU EXLOGLQJ VRFLDO UHODWLRQV

$FFRUGLQJOG\ WKPMG/WR DQDO\V]H WKH FRQWHPSRUDU\ FKEC
SHUVSHFWLYWYFRDBWK®IFWLRQV LQ HGXFDWLRQ DUWLFXODWI
DQG UHOHYDQW WKHRUHWLFDO FRQWULEXWLRQ@W G7WHK EW E O DRV
%UD]LO KDV D FRQVLVWHQW QRUPDWLYH IUDPHZRDNL /& H H P B
LQ HYHU\GD\ VFKRRO OLIH VWLOO DSSHDUV XQHYHQ FRQGLWL
OLPLWDWLRQV

7KH UHVX QWG MKDLWD/WUXFWXUDO UDFLVP UHPDLQV D VWI
PDQLIHVWLQJ LQ FXUULFXOD SHGDJRJLFDO UHODWLRQV DQG
SHUVLVWHQFH RI (XURFHQWULF 1UDP HZRIUNWWRFRQWULEX W B'E Wi
NQRZOHGJH ZKLOH ZHDNQHVVHV LQ WHDFKHU WUDLQLQJ KLQG
SUDFWLFHV DLPHG DW FRQIURQWLQJ UDFLDO LQHTXDOLWLHYV

$V D FRQWULEXWLRQ WKLV VWXG\ UHDIILHVP¥QE K HDQHWIEOD
DV D FRQVWLWXWLYH GLPHQVLRQ Rl WKH SHGDJRJLFDO SURMH
OHJLVODWLRQ WKHRUHWLFDO IRXQGDWLRQV DQG HGXFDWLRC
REVWDFOHV DQRBUSRXVQELQUWIGKFDWLRQDO SUDFWLFHV FRPPL
RI GLYHUVLW\ DQG WKH WUDQVIRUPDWLRQ RI VRFLDO UHODWL

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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)LRQDOO\ LW LV VXJIJHVWHG WKDW IXWXUH UHVHDUFK GHHS
LQVWLWXWLRPQPAOGRWLBDMWLUDFLVW HGXFDWLRQ HVSHFLDOO\
PDQDJHPHQW VR DV WR VXSSRUW PRUH FRQVLVWHQW HGXFDW
GHPRFUDWLF DQG LQFOXVLYH HGXFDWLRQ

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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$OPHLGD 5®IFQRYPR HWBOWNWRKWRODO 5DFLVP@ 6mR 3DXOR ¢
%DUGLQ /PYICHYFHHGH>RRQWH-OMR$QDO\WLV@ 6mR 3DXOR
%UDZRQVWLWXLOMR GD 5HS~EOLFD PHEGRHMAMILRYQ &R WKUHD Y

SHSXEOLF RI %UD]LO RI @ %UDVtOLD ") SYBVOGEDRLC
KWWS Z7Z2Z SODQDOWR JRY EU FFLYLOB &RQVWLWXLFDR &RQ\

%UDVLO /HL Q% GH GH/BH]HREUR GRI 'HFHPEHU
(VWDEHOHFH DV GLUHWUL]HV H EDVHV GD HGXFDomR QDFLRQ!
HGXFDWLRQ®@ %UDVtOLD " 3UHVLGrQFLD GD
KWWSV ZZZ SODQDOWR JRYKBAP FEEFHOBHGHRLY / 1RY

%UDVLO /HL Q2 GH GH PDUOR GH >/DZ 1R
Qz LQFOXLQGR QR FXUUtFXOR RILFLDO GD UHGH GH H¢
&XOWXUD BOHR)WEUDBIV,QGtJHQD  >$PHQGV /DZ 1R WR |
3$IUR)%UD]LOLDQ DQG ,QGLJHQRXV +LVWRU\ DQG &XOWXUH" L
3UHVLGrQFLD GD 5HS~EOLFD $YDLODEOKLO®B BOWARS \

OHL O KWP $FFHVVHG RQ 1RY

%UDXYULIOHQWDO}HV H Do}HV SDUD D HGXFPOXNLKE GONVHUBIQG d} H
HGXFDWLRQ RQ HWKQLF)UDFLDO UHODWLRQV@ %UDVtOLD ')

%UDYQDQRRYDFO GH LPSOHPHQWDOmMR GDV GLUHWUL]JHV FX
GDV UHODO}HV pWQLFR UDFLDLV H SDUD R HQVLQR XITHVK ROW DU !
IRULPSOHPHQWLQJ WKH QDWLRQDO FXQUEFXDMBLDDXUEDO WQRYD
RI $IUR)%UD]LOLDQ DQG $IULFDQ KLVWRU\ DQG FXOWXUH@ %U

&DYDOOHLUR (OLMQWLORYFBRQ@GWRRODU DR VLOrQFLR HVFR
GLVFULPLQDOmMR QD> GRPPW AR QRHIDQWKBPH WR WKH VLOHQFH
DQG GLVFULPLQDWLRQ LQ HDUO\ FKLOGKRRG HGXFDWLRQ@ 6n

&DYDOOHLUR (OLDQH GRV 6DQWRYV ,GHQWLILFDQGR R UD
HVFROD > GUHDFWYPALQGQUHMXGLFH DQG UDFLDO GLVFULPLQDWLEF
*RGLQKR 7DWOGXFIRWEBEDUD D LIXDOGDGH JrleXRE DIV HQXHR OUmH
JHQGHU DQG VFKRRO HGXFDWLRQ@ 6mR 3DXOR #6HFUHWDULD

)DQRQ )BPQMQHJUD PiVPDUDDFEWNQODVKLWH ODVNV@ 6
JUHLUH (BXFORBMR FRPR SUiWL(BXEDHWRREHDGMWXKH 3UDFWLF]
5LR GH -DQHLUR 3D] H 7HUUD

JUHLUH 33 0O0ORJILD GRIAAHIAODLIRIBRI WKH 2SSUHVVHG @ H
7THUUD

*LO $QWRQODRVWDAWRWRWHW WpFQLFDV>GHWEBREBVXDQEG VRFKDRDOT >
S5SHVHDUFK®@ HG 6mR 3DXOR $WODV

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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*RPHV 1LORDPRWQIRFPHQWR QHJUR HGXFDGRU VDEHUHV FRQ\
>7TKH %ODFN PRYHPHQW DV HGXFDWRU NQRZOHGJHVWEXL08RLIQV

KRRNV (EMOQDQGR D WUDQVJUHGLU D HGXFDd@MBRFRRPR
7UDQVJGMWFUWLRQ DV WKH 3UDHF®&/LEHRRED¥BRGRP@DUWLQV )R

.LORPED 0O6HBP®GWLDY GD SODQWDUWMDRL HER VWRAWKEWG YRR Q OF
(SLVRGHV Rl (YHU\GD\ 5DFLVP@ 5LR GH -DQHLUR &RERJy

ILEKQHR -RVUZEIDQYIORYMR H JHVWmMR GD>HVFKRED RVHRQLDD
PDQDJHPHQW WKHRU\ DQG SUDFWLFH@ HG 6mR 3DXOR &R

0XQDQJD .DEHQS8MOHUMRQEGR R UDFEYFRUFGRPHLOERODFLVP |
%UDVtOLD ') OLQLVWpPULR GD (GXFDomR

SLQKHLUR %IiUEDURRLRUYGH BRDHIGXFD G RRZDWRY IZAH DRL %
(GXFDWRU@ 30OMRBWHOORR %UDVLO

4XLMDQR $QtEDO &RORQLDOLGDGH GR SRGHU HXURFHQMW
(XURFHQWULVP DQG /PWRQRPHNQEGMGHQGR VDEHU HXYRKEHQV
FRORQLDOLW\ RI NQRZOHGJH (XURFHQWULVP DQG VRF+DO VFL
$YDLODEOH DW KWWSV ELEOVRWHFD FODFVRBHEXMDW R CSIEAV
RQ 1RY

6LOYD 3HWURQ LD YHHDWUIS]ISWRQGHU HQVLQDU H UHO
>/HDUQLQJ WHDFKLQJ DQG HW K G XF)IBRRUDNOR UBHOHDWHR @ V L QQ%
VHW GH] $YDLODEOH DW KWWSV UH DIEWE DIVW\® HFADUR QL
$FFHVVHG RQ 1RY

6LOYD 3HWURQLOKD %HDWUL] *RQoDOYHV H (GXFDomR
HVFRODUHV >(GXFDWLRQ RQ HWKQLF)UBRED® bR ORMLIRQAZE DQ ¥
Q S & PDLR MXQ $YDLODEOH DW KWWSV $ERHVRUHG |
1RY

81(6&25HLPDJLQDU QRVVRV IXWXURV MXQWRV XP QRYR
>5HLPDJLQLQJ 2XU )XWXUHV 7RJHWKH (UG $FDNZL B R EL DB UDR/QOVD
$YDLODEOH DW KWWSV XQHVGRF XQHVFR RUJ DUN Sl

9DVFRQFHOORYV & HOWRMERR @ HoIORPMRW L F D> '6Gl P RAVUARWD IDF SPEQ@D
Rl WKH SXEOLF VFKRRO@ HG 6mR 3DXOR &RUWH]

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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@ KWWSV GRL RMUXPSXE

1DLDUD &ULVWLQD GHXARX$DWRQLRR OB TXHY pID YODDONLVED GH
6X]DQD /XFLQHWH %UXJQR OH W GUIEGD 3PYPRODHGHDL YRYQGDG
GH 6RX®DQ\ & VVLD 3HUHLUDODWUUDQGER /4 YDV HQW R 6GIE BY Y.D (
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ODUDQKmMR 6WDWH 8QLYHUVLW\
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80DVWHUTV FDQGLGDWH LQ 7HDFKLQJ LQ %DVLF (GXFDWLRQ
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ODUDQKmMR 6WDWH 8QLYHUVLW\
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 QFOXVLYH HGXFDWLRQ LQ EDVLF HGXFDWLRQ KDV EHHQ FRQV
HGXFDWLRQDO SROLFLHV UHDIILUPLQJ WKH ULJKW WR HGXFD\
FRQWH[W ,Q WKLV VFHOWRUR®D ®\KH W § ROCC LOLHPHG XFDWLRQ LQ
LWV WKHRUHWLEDO IRXQGDWLRQV SXEOLF HGXFDWLRQDO SRC
HQYLURQPHQW 7KLV VWXG\ FRQVLVWYV RI DQ LR¥SHURDRK DY ® |
H[SORUDMWEWLSWLYH GHVLJQ FRQGXFWHG EHWZHHQ 1RYHPEH!
WKH 6FL(/2 GDWDEDVH WKH &$3(6 3HULRGLFDOV 3RUWDO LQV
GRFXPHQWYV 7KH UHLXO®Q@W DG DRDAMN YRIWKIH %UD]JLOLDQ OHJ
FHQWUDO UROH RI PDLQVWUHDP VFKRROV DQG WKH ULJKW WR
SHUVLVWHQW FKDOOHQJHYVY UHODWHG WR WH DFES @ H PHHERXNF WL ARG
SROLFLHV LQ WKH GDLO\ URXWLQH Rl HGXFDWLRQDO LQVWLWX
HGXFDWLRQDO WHFKQRORJLHVY DQG DVVLVWLYH WHFKQRORJLI
PHGLDWLRQ SQBWWXKSHYMRQ ZKHQ XVHG LQ D SODQQHG DQG L
HITHFWLYH LPSOHPHQWDWLRQ RI LQFOXVLYH HGXFDWLRQ UHTX
WHDFKHU HGXFDWLRQ DQG SHGDJRJLFDO BQDOWLFHW LFRIPPLW

.H\ZRUAQAWHUVLW\ (GXFDWLRQDO HTXLW\ (GXFDWLRQDO MXVWI
WHFKQRORJLHV

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ

,18&/86,9( ('8&%$7,21 ,1 %$6,& ('8&$7,21 7+(25(7,8&$/ )281'$7,216 38%/,& 32/,&,(6 $
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 QFOXVLYH HGXFDWLRQ LQ EDVLF HGXFDWLRQ KDV EHHQ D
HGXFDWLRQDO SROLFLHV E\ UHDIILUPLQJ WKH ULJKW RI DOO \
HTXLW\ SDUWLFLSDWLRQH\WD & IWHFBBAFWS\WURLXBGHQEWDQG\
FRQVWLWXWLYH HOHPHQW RI WKH HGXFDWLRQDO SURFHVV VK
SURSRVDOV WKDW FRQVLGHU WKH VLQJXODULWLHVXR/I WKEHMHF
VFKRRO FRPHV WR EH FRQFHLYHG DV D SOXUDO VSDFH FRPPL)

,Q %UD]LO WKH FRQVROLGDWLRQ RI LQFOXVLYH HGXEDWL]
JXLGH WKH RUJDQL]DWLRQ RI HGXFDWLRQ V\VWHPV 7KH /DZ R
HVWDEOLVKHY WKDW HGXFDWHRIX DY DMRHH U 1G] K'Y GRHUD B DXD Q GF R
HGXFDWLRQDO VHUYLFHV WR VWXGHQWY ZLWK GLVDELOLWLHYV
7KLV OHJDO RULHQWDWLRQ UHSUHVHQWY D PLOHVWRQH LQ RY
SWPRWLQJ PRUH LQFOXVLYH SHGDJRJLFDO SUDFWLEHV

7KH H[SDQVLRQ Rl WKLV XQGHUVWDQGLQJ RFFXUV ZLWK W
,QFOXVLRQ RI 3HUVRQV ZLWK 'LVDELOLWLHYV ZKLFK UHDIILUPV
KLIKOLJKWY WKH QHHG WR HOLPRW DWW XKL QDD BD S U IGHDUR M K [

UHWHQWLRQ DQG OHDUQLQJ %UD]LO 7KLY QRUPDWLYH S
FRPPLWWHG WR VRFLDO MXVWLFH DQG WR YDOXLQJ GLYHUVLW
ORUH UHFHQWO\ 'HFUHH 1R Rl 2FWREHU HVWIL

,QFOXVLYH 6SHFLDO (GXFDWLRQ DQG WKH 1DWLRQDO 1HWZRUN
JXLGHOLQHY DLPHG DW FRRUGLQDWLBQVLRRRQR I |6 ESHHRLID® H]QIWW L(
$VVLVWDQFH %UD]LO 7KLY UHIJXODWRU\ PLOHVWRQH UHL
VSDFHV IRU VFKRROLQJ ZKLOH SURSRVLQJ VXSSRUW PHFKDQL
OHDUQLQJ P ® IUHWHEHNNAWY ZLWK GLVDELOLWLHYVY DXWLVP VSt
JLIWHGQHVYV

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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JLIXUH ODLQ OHJDO PLOHVWRQHV RI LQFOXVLYH HGXFDV

&DSWLRQ )ORZFKDUW UHSUHVHQWDWLRQ RI WKH JXLGHOLQHV RI WKH /'%
WRZDUG D 1DWLRQDO 3ROLF\ RQ ,QFOXVLYH 6SHFLDO (GXFDWLRQ 6RXUFH

'HVSLWH OHJDO DQG LQVWLWXWLRQDO DGYDQFHV WKH LP
HGXFDWLRQ VWLOO IDFHV FKDOOHQJHV LQ GDLO\ VFKRRO OLIH
RUJDQL]DWLRQ DQG DGDSWDWLRHHRI LSHEDW RULHF® @ \B RIE K/ W/LDFFH
WUXO\ LQFOXVLYH HGXFDWLRQ 6WXGLHV VKRZ WKDW WHDFKH
SUHVHQW LQ WKH FODVVURRP UHYHDOLQJ ZHDNQHVVHV LQ LQ
LQFR®AVBPRULP OHQGHV ODFrGR

,Q WKLY FRQWH[W WHDFKLQJ SUDFWLFHV SOD\ D FHQWUD(
SROLFLHV 3HGDJRJLEDO VWUDWHJILHVY WKDW FRQVLGHU VWXG
IDYRU SDUWLFLSDWLRQ DQGPKDQIGQLFXWHHDKQWQWKFHXWD RI
WR WKH PHGLDWLRQ RI NQRZOHGJH DQG WR VWXGHQWVY FRJQ
HGXFDWLRQDO FRQWH[WV $OPHLGD 20LYHLUD B5HLV

JURP D WKHRUHWLFDO DQG SHGDJRJLFDO SRLQW RI YLHZ |
FXOWXUH DQG LQ WKH RUJDQL]DWLRQ RI WHDFKHUVY ZRUN %H
LQFOXVLYH SUDFWLFHV GHPDQ GV YLHUNLIMA XOLAR VKO DRSARFSVWLARH
VWUDWHJILHY WKDW SURPRWH VWXGHQWVY DFWLYH SDUWLFLSE
DUWLEXODWLRQ DPRQJ SXEOLF SROLFLHV VFLHQWLILF SURGX
HGXFDWLRQ

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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*LYHQ WKLV WKH JHQHUDO REMHFWLYH RI WKLV VWXG\ LV
FRQVLGHULQJ LWV WKHRUHWLFDO IRXQGDWLRQV SXEOLF HGXI
WKH VFKRRO FRQWH[W O6BHALVLWBEGOARDLY WKHRVYHYWR. ELO UHIH!
HGXFDWLRQ LGHQWLI\ WKH OHJDO IUDPHZRUN WALDWK JXR SKID/V
UHFHQW WHOQGDUHUREW¥W RQ SHGDJRJLFDO SUDFWLRHMHVKIDW ¢
VFKRROV

0(7+2'2/2%<

7KH VWXG\ ZDV GHYHORSHG WKURXJK DQ LQWHJUDWLYH Ol
DQG 'HFHPEHU ZLWK D TXDOLW D WG N FOBELSWRIDAK @QIVEXDO H
UHYLHZ ZDV DGRSWHG EHFDXVH LWVH@MEOWVOWKHVWRPELOBWX
W\SHV RI VELHQWLILF SURGXFWLRQV DOORZLQJ D EURDGHQHG
HGXFDWLRQ LQ EDW VFMKEIRADHWLIRF@ O EDVHYV SXEOLF SROLFLHYV
.QDIO

6($5&+ 352&('85(6

7KH VHDUFKHV ZHUH JXLGHG E\ WKH IROORZLQJ LQYHVWLJ
IRXQGDWLRQV SXEOLF SROLFLHV DQG WHDFKLQJ SUDFWLFHV
EDVLF HGXFDWLRQ" 7R LGH@IWG DWMNBOG/HW Z WKH FRQURQAWH G
JLEUDU\ 2QOLQH 6FL(/2 WKH 3RUWDO GH 3HULYGLFRV Rl WKH
1tYHO 6XSHULRU &$3(6 3HULRGLFDOV 3RUWDO DQG LQVWLWX
DGGLWLRQ WR WKH 'LiULR 2ILFLDO GD 8QLmMR )HGHUDO 2IILFLE

'"HVFULSWRUV LQ 3RUWXJXHVH 6SDQLVK DQG (QJOLVK ZHL
$1' DQG 25 QDPHO\ HGXFDomR LQFOXVLYD HGXFDFLYQ LQFOX
EDVLF HGXFDWLRQ SROtWLFDV SHHE@WHDNV HGXFDdFEh R HVSH FS. i
GLGIWLFRV DQG WHFQRORJLDV DVVLVWLYDV 7KH FRPELQDWLI
DOLJQHG ZLWK WKH UHVHDUFK REMHFWLYHV

,QFOXVLRQ DQG H[FOXVLRQ FULWHULD

,QFOXGHG ZHUH VWXGLHVY SXEOLVKHG EHWZHHQ DQG
DGGUHVVHG LQFOXVLYH HGXFDWLRQ LQ WKH FRQWH[W RI EDVL
SUDFWLFDO DVSHFWYVY UHODWHG WW IVRIIDEK SR O DRFFIWALVY LAARLGHWL O ¢
DUWLFOHV ERRNV XQGHUJUDGXDWH WKHVHV GLVVHUWDWLRC
RI VFLHQWLILF HYHQWYV SURYLGHG WKH\ KDG D GLUHFW UHOD!

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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([FOXGHG ZHUH GXSOLFDWH VWXGLHV SURGXFWLRQV GHD
IRFXVHG RQ FRUSRUDWH RU FOLQLFDO FRQWH[WV DQG SXEOLI
GLVFRQQHFWHG IURP SHGDJRXLEMLH 8 ULDF ADL VHNV HDEEFE BWEARF S

678'< 6(/(&7,21 $1' 6$03/(

7KH LQLWLDO VHDUFK \LHOGHG SXEOLFDWLRQV $IWHU |
5HDGLQJ WLWOHY DQG DEVWUDFWY OHG WR WKH H[FOXVLRQ R
FULWHULD 21 WKH VWXGLHVXEOQRPWHEB QR UXG OO PHIND GIKHI H
FRPSULVHG WKH ILQDO VDPSOH RI WKLV LQWHJUDWLYH UHYLH:

7KH DQDO\]HG VWXGLHYVY HQFRPSDVVHG QDWLRQDO DQG LQ
SURGXFWLRQV DQG QRUPDWLYH GRFXPHQWY FRYHULQJ GLIIH
WR LQFOXVLYH HGXFDWLRQ WHDFBRRAY S\DVFIWIMFIHWH W K F KQ/RIO]
LPSOHPHQWDWLRQ RI SXEOLF SROLFLHV LQ WKH FRQWH[W RI E

$1$/<6,6 2) 678"',(6

'DWD DQDO\VLV ZDV FDUULHG RXW XVLQJ FRQWHQW DQDO\
%DUGLQYV SURSRVDO ,QLWLDOO\ D IORDWLQJ UHDGLQJ F
IDPLOLDULW\ ZLWK WKH PDWHURLD @ HDAIBWW B MGRH OW H | U WAKHHD RIDF Lk

6XEVHTXHQWO\ WKH PRVW UHOHYDQW H[FHUSWV ZHUH FR(
FRQVLGHULQJ DVSHFWV OLQNHG WR WKH WKHRUHWLEDO EDVH
WHDFKLQJ SUDFWLFHV 7KHVH ERDKHUZHVUKHWBWQF)BRWSIH 8 ULQH
FRQVWUXFWLRQ RI DQ LQWHUSUHWLYH VIQWKHVLV RI DGYDQF#
LQ EDVLF HGXFDWLRQ DV HYLGHQFHG E\ WKH OLWHUDWXUH D¢

5(68/76 $1' ',6&866,21

7ZHQRQH DUWLFOHYV ZHUH VHOHFWHG WKDW VKRZ LQFOXVL
SURJUHVVLYHO\ FRQVROLGDWHG DV D JXLGLQJ SULQFLSOH RI |
JXDUDQWHHLQJ WKH ULJKW WR HGXFBPWQR @ DGV M ARG QR HLQQ/IL
SURFHVV %HUWROLQL 7KHUH LV EURDG FRQVHQVXV WKD
DQ LQWHQWLRQDO UHRUJDQL]DWLRQ Rl HGXFDWLRQDO WWWHF
VWUXFWXUDO SHGDJRJLFDO DQG DWWLWXGLQDO EDUULHUV S

,Q WKH UHDOP RI SXEOLF SROLFLHV H[SDQVLRQ RI WKH QF
ZKR DUH WKH WDUJHW DXGLHQFH RI VSHFLDDLMWEXFRSKIRQ Y R §
HGXFPWDR@EHHQ REVHUYHG 30HWWURMKKHMHGHWKH UHWXYOWYV L

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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PDWHULDOL]DWLRQ Rl WKHVH SROLFLHV UHPDLQV FRQGLWLRQ
SHGDJRJLFDO UHVRXUFHV SUHFDULRXV VFKRRO LQIUDVWUXFW
HGXFDWLRQ IDFWRUV WKDW WLLYH VD FMKLHR & VI H & MOLYYIH QG-DVQMWRIVL G
IDPLO\ VXSSRUW DQG WKH UROH RI VEFKRRO VXSSRUW SURIHVV
DFDGHPLF GHYHORSPHQW DQG VRFLDO SDUWLFLSDWLRQ RI VV

'LWK UHJDUG WR SHGDJRJLFDO SUDFWLFHV VWXGLHV LQG
DV PHWKRGRORJLFDO VWUDWHJLHY FDSDEOH RI SURPRWLQJ V\
PHGLDWLRQ SURFHVVHV LQ LQFOXVLVYH FRQWHKHWM USOWPRMGTH V2
XQGHUVWRRG DV LQVWUXPHQWY WKDW HQDEOH EFXUULEXODU I
DQG PHDQLQJIXO NQRZOHGJH FRQVWUXFWLRQ FRQWULEXWLQ.
GHYHORSPH@®RW &DUGRUHRYHU GLGDFWLF JDPHV IRVWHU PRUH
SHGDJRJLFDO DSSURDFKHV H[SDQGLQJ SRVVLELOLWLHV IRU X

,Q 6FLHQFH HGXFDWLRQ UHVXOWV LQGLFDWH WKDW WKH >
VFLHQWLILF FRQFHSWV E\ VWLPXODWLQJ DFWLYH VWXGHQW ST

([SHULHQFHV GHYHORSH® WRQWH JKKDMK RRGH \GHH RIRIQR X U FH V
FRQWHQW PDNLQHMKYLYHBSERIFGINY PRUH DFFHVVLEOH DQG P!
6LPLODU UHVXOWY DUH REVHUYHG LQ HOHPHQWDU\ HGXFDWLR

DQLPDOV 6DQWRV &UX] ,Q %LRORJ\ WHDFKLQJ GLGDFWI
FRQFHSWXDOO\ FRPSOH[ FRQWHQW VXFK DV JHQHWLFV E\ IRV)
OHQGHYV ,Q *HRIJUDSK\ WHDFEH®JL Y\KHHE HD W IDVRW U B MAH K\D\

PHWKRGRORJLHY DQG EURDGHQ VWXGHQW HQJDJHPHQW 20LY

6WXGLHV DOVR VKRZ WKH LPSRUWDQFH RI VSHFLDOL]HG W
GHDI VWXGHQWY HVSHFLDOO\ LQ PXOWLIXQFWLRQDO UHVRXUF
FXUULFXOXP DFFHVV DQG SHGDJRJLFDUG PG & MDHADLFRK@I US H B X MR W
FRQGXFWHG LQ 3URIHVVLRQDO DQG 7HFKQRORJLFDO (GXFDWLF
UHOHYDQFH RI LQFOXVLYH HGXFDWLRQ WKH\ VWLOO IDFH GLII
SHGDJRIUWBPWLFHY $PRULP OHQGHV ODFrGR

)LQDOO\ WKH DQDO\]JHG OLWHUDWXUH SRLQWV WR VLJQLIL
WHFKQRORJLHY DV VXSSRUW IRU LQFOXVLYH SUDFWLFHV H[SD
SDUWLFLSDWLRQ LQ WKH VPKRE®W FRQUORFKNARP &RDEWBORDQR

9LUWXDO HQYLURQPHQWY DQG PRELOH WHFKQRORJLHV DUF
HGXFDWLRQDO DQG VRFLDO LQFOXVLRQ 5HDG SHFHQW V'
WR ODWKHPDWLFV W HIDH KLKD URR.@W RIEWWHGW @ WW ZLWK $XWLV

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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\HDUV Rl HOHPHQWDU\ VFKRRO 2O0LYHLUD /RSHV 2OLYHLUD
WHFKQRORJLHY DOVR KDV WKH SRWHQWH®%RQ LVORD IJ HHG\X BI® H G X F [
FRQWH[W WHFKQRORJLHVHEIFHHIBPRIQ JHJ 'V |§ B RPQ VLW HIHWVIRIX U
WHDFKLQJ DQG VWUHQJWKHQLQJ LQFOXVLYH SUDFWLFHV .RRC
YRU D FOHDUHU YLVXDOL]DWLRQ RI WKLV VWUXFWXUH )LJ>
DQG WHDFKLQJ SUDFWLFHV LGHQWLILHG LQ WKH DQDO\]HG OL\

J)LIXUH JORZFKDUW RI 6WUDWHJLHY DQG 3HGDJRJLFDO 5HYV

&DSWLRQ 2UJDQL]DWLRQ RI WHDFKHU DFWLRQ IURQWY DQG WHDFKLQJ UH
WHFKQRORJLFDO VXSSRUW DQG KXPDQ LQVWLWXWLRQDO VXSSRUW IRU NQ

7KH DQDO\VLV RI WKHVH VWXGLHY GHPRQVWUDWHVY LPSRU'
LQFOXVLYH HGXFDWLRQ LQ EDVLF HGXFDWLRQ ,Q JHQHUDO W
VWUXFWXULQJ SULQFLSOH RI VFKR/KG RRIDE LR D WWKG MQVDW] BR
DQG UHTXLUHV WKH UHRUJDQL]DWLRQ RI SHGDJRJLFDO FXUUL
YDOXLQJ GLYHUVLW\ DQG JXDUDQWHHLQJ WKH ULJKW WR HGXF
OHMUEADUULHUY GR QRW UHVLGH H[FOXVLYHO\ LQ LQGLYLGXD(
FRQGLWLRQV RIIHUHG E\ VFKRROV 1DUFLVR HW DO

$QRWKHU SRLQW Rl FRQYHUJHQFH FRQFHUQV UHFRJQLWLR
SROLFLHV DLPHG DW VFKRRO LQFOXVLRQ 7KH DQDO\]HG OLWH
UHSUHVHQWY D VLJQLILFDQW DFRIGHY HWHQW IZR @/ R IUWWX GG QWR\
DXGLHQFH RI VSHFLDO HGXFDWLRQ LQ EDVLF HGXFDWLRQ 3O0OH
FRQYHUJH LQ LGHQWLI\LQJ WHDFKHU HGXFDWLRQ DV D FHQWU
HPSKDVLM QUKWKDEVHQFH RI D SSH\WRER GRW R JWKBI® (SHW SPLJ® W L R
LPSOHPHQWDWLRQ RI LQFOXVLYH SHGDJRJLFDO SUDFWLFHV 6

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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$V IRU SHGDJRJLFDO SUDFWLFHV WKHUH LV FRQYHUJHQFF
VWUDWHJILHY WKDW IDYRU PHDQLQJIXO OHDUQLQJ DQG VWXGH
OLWHUDWXUH UHFRJQL]HV W KBXW WIKAXOD U HDRIX UEIHYL WR Q\WQ GL &
HVSHFLDOO\ ZKHQ XVHG LQ D SODQQHG PDQQHU DQG DOLJQHG
SHLV 7KHUH LV DOVR FRQVHQVXV WKDW HGXFDWLRQ@DO D
FXUULFXOXP DFFHVVLELOLW\ DQG IRU SHUVRQDOL]LQJ WHDFKL
LQFOXVLYH HGXF DWILCR/QU i&D \0\R HDXDD @D UEDOOR

'"HVSLWH WKHVH FRQVHQVXVHV WKH OLWHUDWXUH DOVR U
2QH FRQFHUQV WKH HIIHFWLYHQHVV Rl SXEOLF SROLFLHV LQ H
LQVWLWXWLRQDO DGYDQFH \L JlDHWDREW IRWKINRP DHRIDOHWVP\Y VQ 3D
OHJLVODWLRQ DQG LWV RSHUDWLRQDOL]DWLRQ KLJKOLJKWLQ
FRQVROLGDWLRQ RI VFKRRO LQFOXVLRQ 30HWVFK OHQGHYV

$QRWKHU GLYHUJHQFH FRQFHUQV WKH XVH RI GLGDFWLF J
VWXGLHV KLIKOLJKWY WKH WUDQVIRUPDWLYH SRWHQWLDO RI
FRQWH[WXDOL]HG SHGDJRJLFD QG KU DW¥KH FHW NZR HV ¥ BN UR MALIDO!
DSSURDFKHV WKDW UHGXFH WKHVH UHVRXUFHV WR SXQEWXDO
OHDUQLQJ SURFHVV &DUGRVR 5HD G

,Q WKH ILHOG R DV¥ HW\S H¥H D/OIR KQRFOWR LIEFDW H G GRLQY HDWMAIQ |
LV REVHUYHG UHJDUGLQJ WKHLU UHDFK DQG LPSOHPHQWDWLR
SRWHQWLDO WR LQFUHDVH VWK G\HHD¥ K 1. @X WRRAQKR-PU D B BSKIDWV R
SROLFLHVY WKDW JXDUDQWHH WHDFKHU WUDLQLQJ DGHTXDWH
GHHSHQLQJ HGXFDWLRQDO LQHTXDOLWLHY .RROL &KDNUDRXL

J)LQDOO\ DOWKRXJK WKHUH LV FRQVHQVXV RQ WKH LPSRU\
SURIHVVLRQDOV LQ WKH LQFOXVLRQ SURFHVV WKH VWXGLHV ¢
SDUWQHUVKLSYV :KLOH SDUWXRF RW\H XOOL W HSUHDM. K Q i HB\R E Q W GWHE
VFKRRO IDPLO\ DQG VSHFLDOL]HG SURIHVVLRQDOV RWKHU ZF
DEVHQFH RI VIVWHPDWLF DFWLRQV WKDW VXVWDLQ LQFOXVLR(

$FFRUGLQJO\ WKH GLVFXVVLRQ VKRZV WKDW LQFOXVLYH
FRQFHSWXDO DQG QRUPDWLYH DGYDQFHV EXW DOVR E\ WHQV
FRQVLVWHQW WHDFKHU HGXFDW LR® WHXGS VBRI GITTXRIW.\F D Q GS H B KV

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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JLIXUH TKHRUHWLFDO 6\QWKHVLYVY ODWUL[ &RQYHUJHQFHYV DQ

&DSWLRQ 6FKHPDWLF UHSUHVHQWDWLRQ RI WKH PDLQ SRLQWV RI FRQVH
UHDOL]DWLRQ RI LQFOXVLYH HGXFDWLRQ LQ %DVLF (GXFDWLRQ 6RXUFH $°

&21&/86,21

,QFOXVLYH HGXFDWLRQ LQ EDVLF HGXFDWLRQ HVWDEOLVK
HGXFDWLRQDO SROLFLHY DQG DV DQ LQGLVSHQVDEOH FRQGLW
HTXLWDEOH SHUVSHFWLYH %\ WHREKRIW LW QW LKOEHP B Q VGHLH HHUGVXLA/DY
VKLIWLQJ WKH IRFXV IURP LQGLYLGXDO OLPLWDWLRQV WR RYH
EDUULHUYV SUHVHQW LQ HYHU\GD\ VFKRRO OLIH WKLV VWG\ D
EDVHG RQ LWV WKHRUHWLFDO IRXQGDWLRQV SXEOLF HGXFDW
DIILUP WKDW LQFOXVLRQ KDV EHHQ FRQVROLGDWHG DW WKH |
SULQFLSOH IRU JXDUDGWWHRQIJDWQIGHI RUIJIEXV OW/RLARGP RUH HTXLV
LQWHJUDWLYH OLWHUDWXUH UHYLHZ VKRZHG WKDW LQFOXVLY
LOQVHUWLRQ LQWR WKH VFKRRO VSDFH GHPDQGIIFRWLWHXF®AXW
RUJDQL]DWLRQ DQG LQVWLWXWLRQDO VFKRRO FXOWXUH

7KH DQDO\]HG VWXGLHY GHPRQVWUDWH WKDW WKH %UD]LC
DGYDQFH LQ SURPRWLQJ LQFOXVLYH HGXFDWLRQ E\ UHDIILUP
HVWDEOLVKLQJ JXLGHOLQHYV DLPHGPDLWHHDEPH QWD WMLKW HEQW UR €
VWXGHQWY ZKR DUH WKH WDUJHW DXGLHQFH RI VSHFLDO HGXF

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ

,18&/86,9( ('8&%$7,21 ,1 %$6,& ('8&$7,21 7+(25(7,8&$/ )281'$7,216 38%/,& 32/,&,(6 $



PDWHULDOL]DWLRQ Rl WKHVH SROLFLHV LQ HYHU\GD\ VFKRRO
HVSHFLDOO\ WKRVH UHODWHG WR LQVXIILFLHQW SHGDJRJLFDC
LQ LQLWLDO DQG FRQWLERHYYNMWHDFKHU HGXFDWLRQ SU
5HIJDUGLQJ WHDFKLQJ SUDFWLFHV WKH ILQGLQJ¥ \LXORKL P\
WKH XVH Rl GLGDFWLF JDPHV HGXFDWLR QB ® DWHIF W& R ORRIW H D \
IRVWHU NQRZOHGJH PHGLDWLR®WORQEUR LG HQ XML X 8 HRWQ V8 B L/
LQWHQWLRQDOO\ DQG DUWLFXODWHG WR SHGDJRJLFDO REMHF
DQG WR WKH FRQVWUXFWLRQ RI PHDQLQJIXO OHDUQLQ®& +RZH®
GLVMRLQWHG SUDFWLFHV WKDW WHQG WR HPSW\ WKH SHGDJR.
7KH DQDO\VLV IXUWKHU VKRZV WKDW WHDFKHU HGXFDWLR
LQ EDVLF HGXFDWLRQ 7KH DEHWHKRRBRDERHI KD IS UNHSHRIDWWL R
FDSDFLW\ WR UHVSRQG WR VDKN WGRRM UVHIWQ IRUIFYE QW KIQ QHHHG
FRQWLQXRXVO\ LQYHVW LQ SURIHVVLRQDO TXDOLILFDWLRQ DQ
$V D FRQWULEXWLRQ WKLV VWXG\ SUHVHQWYV D FULWLFDO
LQFOXVLYH HGXFDWLRQ LQ EDVLF HGXFDWLRQ E\ DUWLFXODW
WHDFKLQJ SUDFWLFHV KLJKOLJRWQE D DHY EPHW WW B QM UR € W
UHYLHZ SRLQWVY WR UHOHYDQW JDSV HVSHFLDOO\ UHJDUGLQJ
VFKRRO OLIH HTXLWDEOH DFFHVV WR HGXFDWLRQDO D@G DVV
VRFLDO LPSOLFDWLRQV RI XVLQJ HPHUJLQJ WHFKQRORJLHV VX
7KHUHIRUH LW LV UHDIILUPHG WKDW FRQVROLGDWLQJ LQF
VWUHQJIJWKHQLQJ LQWHJUDWHG SROLFLHVY FRQVLVWHQW LQYH
SHGDJRJLFDO SUDFWLFHV FRPPLWWHG,WR. W DXERQ\NQGXREXFHU
FROOHFWLYH HQJDJHPHQW RI GLIIHUHQW HGXFDWLRQDO DFWR
FDSDEOH RI HQVXULQJ OHDUQLQJ DQG GHYHORSPHQW RSSRUW

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ

,18&/86,9( ('8&%$7,21 ,1 %$6,& ('8&$7,21 7+(25(7,8&$/ )281'$7,216 38%/,& 32/,&,(6 $



5()(5(1&(6

$OPHLGD ) 6 20LYHLUD 3 % GH 5HLV ' $ GRV $ LPSRI
HQVLQR)DSUHQGL]DJHP UHYLVMR LQWHJUDWLYD >7KH LPSRU
SURFHVV DQ LQWHJUDWLYH UHWIHHYRES PHOWHDYW FK ®RFLHW\ DQ

$PRULP / % OHQGHV ) ODFrGR $ $ 0 3HUFHSomR GH S
BURILVVLRQDO H 7THFQROYJLFD VREUH D (GXFDomR ,QFOXVLYD
WHFKQRORJLFDO HGXFDWLRQ DERXGXEQBORVINWMHXHEXFDWLRQ @

$UD~-MR $ & 3 2V UHFXUVRV GLGIWLFRV QDV VDODV GH U
>'LGDFWLF UHVRXUFHV LQ UHVRXUFH URRPV IRU WKH LQFOXVL
S+

%DUGLQ /DXUHQFH $QiOLVH GH FRQWH~GR >&RQWHQW DQ

%HUWROLQL ) (GXFDomR LQFOXVLYD SUIWLFDV H GHVI
FRQWHPSRUDU\ SUDFWLFHYVY DQG FKDOOHQJHV@ 6mR 3DXOR (!

%UDVLO /HL Q% GH GH GH]HPEUR GH >/DZ 1R
DV GLUHWUL]HV H EDVHV GD HGXFDomR QDFLRQDO >(VWDEOL)
%UDVtOLD ') 0(&

%UDVLO /HL Q2 GH GH MXOKR GH >/DZ 1R
%UDVLOHLUD GH ,QFOXVmMR GD 3HVVRD FRP 'HILFLrQFLD (VWD
%UD]LOLDQ /DZ RQ WKH ,QFOXVL\R Q6 WD BMKWHR RY ZH UKR QV [ZE MK
2ILFLDO GD 8QLMR %UDVtOLD ') MXO

%UDVLO 'HFUHWR Q2 GH GH RXWXEUR GH >'HF
,QVWLWXL D 3ROtWLFD 1DFLRQDO GH (GXFDomR (VSHFLDO ,QfF
,QFOXVLYD >(VWDEOLVKHV WKH 1DWGREDWY LFRY DRAGR® K & FIDMX\VL
,QFOXVLYH 6SHFLDO (GXFDWLRQ@ 'LiULR 2ILFLDO GD 8QLmMR ¢

&DUGRVR / ) -RJRV H LQFOXVmR SUIWLFDV SHGDJyJLFCLC
GHILFLrQFLD >*DPHV DQG LQFOXVLRQ SHGDJRJLFDO SUDFWLFF
S5HYLVWD GH (GXFDomR (VSHFLDO Y Q S

&DVWHOODQR)%HOWUIQ $ ORULXxD & &DUEDOOR 5 /D
LQFOXVLYD SDUD ORV HVWXGLDQWHV FRQ GLVFDSDFLGDG H
S5HYLVWD %UDVLOHLUD GH (GXFDomR (VSHFLDO &RUXPEiI Y

JHUUHLUD ' 3 $OPHLGD 7 0 -RJRV GLGIWLFRV H DSUHQG
DQRG OHDUQLQJ D FULWLFDO DQDO\WLV@ 5S5HYLVWD GH 3VLFRS

*RQ]DJD * 5 HW DO -RJRV GLGIWLFRV SDUD R HQVLQR
WHDFKHQL@WD (GXFDomR 3~EOLFD Y Q S

.RROL & &KDNUDRXL 5 $,)GULYHQ DVVLVWLYH WHFKQ
FKDOOHQJHV DQG SROGRKVWBERPERPAGODXWXRGY Y

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
,18&/86,9( ('8&%$7,21 ,1 %$6,& ('8&$7,21 7+(25(7,8&$/ )281'$7,216 38%/,& 32/,&,(6 $



ODQWRDQ 0 7 ( ,QFOXVmMR HVFRODU>GFRRROp'LGROUXVXRQ
ZK\" KRZ WR&BRSLQDZ 3DSLUXV

OHQGHV * 6 2 XVR GH MRJRV GLGIWLFRV QR HQVLQR GH JI
WHDFKLQJ@ 7UDEDOKR GH &RQFOXVMR GH &Xu4dVRVWILMHQFR D)\
*RLDQR 8UXWDt

OHQGHV * 6RX]D ) (VWUDWPJILDV SHGDJYJLFDV H LQFOXYV
EiVLFR >3HGDJRJLFDO VWUDWHJILHY DQG VFKRRO LQFOXVLRQ
GH (VWXGRV 3HGDJyJLFRV Y Q S

1DYDV)%RQLOOD,QFOH/Q@ BH HMEBXFDOWLRQ WKURXJK WHFKQR
WRROV DQG FKDUDFWHULVWLFV )JURQWLHUV LQ (GXFDWLRQ Y

I1DUFLVR 5 HW DO ,QFOXVmMR HVFRODU GHVDILRV H SHI
>6FKRRO LQFOXVLRQ FKDOOHQJHV DQG SHUSMWBSHPAWILDY HE/HIURRJ) £F
GH +XPDQLGDGHV &LrQFLDV H (GXFDomR Y Q

20LYHLUD & 5 IRSHV & 9 20LYHLUD * 6 GH 7HFQR
PDWHPIWLFD LQFOXVLYD SDUD HVWXGDQWHV FRP 7UDQVWRUQC
IXQGDPHQWDO >$VVLVWLYH WHFKMPORULHAHW HDGESFOW GRW R LW MG
6SHFWUXP 'LVRUGHU LQ WKH HDUO\ \HDUV RI HOHPHQWDU\ VFI

20LYHLUD 7 3 $ $ XWLOL]DomR GH MRJRV SRU SURIHVVRL
JDPHV E\ JHRJUDSK\ WHDFKHUV LQ EDVLF HGXFDWEBRDWHUVYVGE
(VWDGXDO GH 0DULQJi ODULQJI

SOHWVFK 0 ' OHQGHYV * 0 / &DUWRJUDILDV GD HGXF
SURGXomR FLHQWtILFD SROtWLFDV H SUIWLFDV >&DUWRJUD S
VFLHQWLILF SURGXFWLRQSHYROMWLMAMUDRIGOSUDBWIAHHGEAFDomMR
H L

SHDG 7 7RZDUGV D QHZ PRGHO IRU LQFOXVLYH HGXFDWLR
RSHQQHVV :RUOG -RXUQDO RQ (GXFDWLRQDO AHFKQRORJ\ &XlI

6DQWRYVY , HW DO -RJRV GLGIWLFRV SDUD R HQVLQR GH ]F
PXQLFtSLR GH ,QJi)3% >'LGDFWLF JDPHV IRU WHDFKLQJ JRROI
PXQLFLSDOLW\ RI ,QJi)3% @ %UBRWLPQ -RRXUQDO RI '"HYHORSP

6DQWRYV 0 5 &UX] / * -RIJRV GLGIWLFRVY QR HQVLQR GH
VREUH RV DQLPDLYVY YHUWHEUDGRYV >'LGDFWLF JDPHV LQ VFLI
DQLPDOV@ 5HYLVWD %UDVLOHLUD GH (GXFDomR %iVLFD Y

6LOYD - $ 6DQWRYV 0 5 &DSDFLWDomR GRFHQWH H SUI\
WUDLQLQJ DQG LQFOXVLYH SUDFWLFHYV LQ EDVLF#HGXFDWLRQ

6LOYD 3 ©6RX]D ) 2 SDSHO GR VXSRUWH IDPLOLDU H GR
DOXQRV FRP GHILFLrQFLD >7KH UROH RI IDPLO\ VXSSRUW DQG
VWXGHQWYV ZLWKYGAMWDE OULDWIHOWHR UD GH (GXFPomR (VSHFLDO

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ

,18&/86,9( ('8&%$7,21 ,1 %$6,& ('8&$7,21 7+(25(7,8&$/ )281'$7,216 38%/,& 32/,&,(6 $



KLWWHPRUH 5 .QDIO . 7KH LQWHJUDWLYH UHYLHZ XS
1XUVLQJ 2[IRUG Y= Q S

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
,18&/86,9( ('8&%$7,21 ,1 %$6,& ('8&$7,21 7+(25(7,8&$/ )281'$7,216 38%/,& 32/,&,(6 $



AuUurum

EDITORA &+ $ 3 7 ( 5

1(8526&,(1&(6 &2*1,7,21 $1' ('8&%$7,21 7+(25@H887,&%/
,17(5)$&(6 )25 7($&+,1* 35$&7,&(

@ KWWSV GRL RMUXPSXE

5RVLDQH $OPHLGD 0LGBWOWR $BDREGE POEKDERDQHVVYDHEM\20 |

GH 6RX]B BRWYDQQH 6DQWRY TG&pORRVWD Q HELUXM.6 BXW R QG DX QLB Y

6LOYD &DIGRYVRVRQ -RVp GRS @ BADALIGPH @ MURH B X I DEID 6G.10 BBIX VD $
DQIXtV 2WiYLR 7R®OHGR 3HULQ

!6SHFLDOLVW LQ %LRORJLFDO 6FLHQFHYV

)DFXOGDGH OXQ®WLYL[ 6HUUD

(PDLO PLQHWHURVLDQH#JPDLO FRP

/$77(6 KWWS ODWWHV FQST EU

20DVWHUTV VWXGHQW LQ (GXFDWLRQ

8QLYHUVLGDGH (VWDGX®D3 GH 3RQWD *URVVD

(PDLO OHDQGURVRDUHVPDFKDGR#JPDLO FRP

/$77(6 KWWS ODWWHV FQST EU

SODVWHU LQ $SSOLHG 6RFLDO 6FLHQFHV
8QLYHUVLGDGH (VWDG®BD3* GH 3RQWD *URVVD

(PDLO YDQHVVDDGYRJ#KRWPDLO FRP

/$77(6 KWWS ODWWHV FQST EU

4*6SHFLDOLVW LQ /LQJXLVWLFV $SSOLHG WR (GXFDWLRQ
)DFXOGDGH 9HQGD 1RYD GR ,PLJUDQWH

(PDLO GHLV\BVRX]D#KRWPDLO FRP

/$77(6 KWWSV ODWWHV FQST EU

56SHFLDOLVW LQ ,QVWLWXWLRQDO 3V\FKRSHGDJRJ\ ,QWHUGLVFLSOLQDULW
8OWUD 3URPLQDYV

(PDLO FRVWDWDWLDQQHR#JPDLO FRP

/$77(6 KWWSV ODWWHV FQST EU

$6SHFLDOLVW LQ ,QVWLWXWLRQDO 1HXURSV\FKRSHGDJRJ\
)DFXOGDGH GH 9HQGD )$ND,GR ,PLJUDQWH

(PDLO FHOLRYVVLOYD#JPDLO FRP

/$77(6 KWWS ODWWHV FQST EU

7*UDGXDWH LQ +LVWRU\ /LFHQWLDWH

8QLYHUVLGDGH )HGHUDO GR 3DUi

(PDLO MXQLRUMUFDUGRVR #JPDLO FRP

/$77(6 KWWSV ODWWHV FQST EU

8 %DFKHORUYV 'HJUHH LQ 3HGDJRJ\

)DFXOGDGH (YDQJpOLFD &ULVWR 5HL )(&5 %UD]LO
(PDLO DQGHOVRQ QDVFLPHQWR#SURIHVVRU SE JRY EU
/$77(6 KWWS ODWWHV FQST EU

9%DFKHORUYV '"HJUHH LQ 3HGDJRJ\

)DFXOGDGH 3LDXLHQVH

(PDLO UREHUWRWKHDUWFRUHV#KRWPDLO FRP

25&," KWWSV RUFLG RUJ

©“8QGHUJUDGXDWH 6WXGHQW LQ 3KDUPDF\

)DFXOGDGH $QKDQJXHUD &ROLQDV 0%

(PDLO VXVDQDVRXVD #JPDLO FRP

25&," KWWSV RUFLG RUJ

L*UDGXDWH RI D +LJKHU &RXUVH LQ 6RIWZDUH 'HYHORSPHQW
)DFXOGDGHV ,QWHJUDGDV GH 7DQJDU48AD&6RDPB ¥ IPBUDUGCCOGH BHUDXDDE |
(PDLO OXLVRWDYLRSHULQ#JPDLO FRP

KZ | W Z©% *WII}Ei]ikd Mo biio
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7KH LQWHJUDWLRQ EHWZHHQ QHXURVFLHQFHV FRJQLWLRQ DG
XQGHUVWDQGLQJ RI WHDFKLQJ DQG OHDUQLQJ SURFHVVHV SU
VWXG\ DLPV WR DQDO\]H WKRWRQ\WB B H/F HR EQMWZIHRH® QOB HG X!
FRQWULEXWLRQV Rl QHXURVFLHQFH WR WKH LPSURYHPHQW RI
PHDQLQJIXO OHDUQLQJ 7KLV LV DQ LQWHJUDWLY I& O\ FUHISDWL X
[ISSURDFK FRQGXFWHG LQ WKH 6FL(/2 (5,& DQG &$3(6 3HULRG
SXEOLVKHG EHWZHHQ DQG $IWHU DSSO\LQJ WER VQ/KGX
ZHUH VHOHFWHG IRU DQDO\VLVQ3KHP HH YK \WYVRPQW K A DVONY WK D]
FRIQLWLYH HPRWLRQDO QHXURELRORJLFDO DQG FRQWH[WXTE
PHPRU\ PRWLYDW L RWH JKPORWLLR@MD ® §BH[HFXWLYH IXQFWLRQV
)XUWKHUPRGH QWK HRSKDVL]H WKDW EUDLQ SODVWLFLW\ UHVS
LOQWHQWLRQDO XVH RI HGXFDW LEROQIHB WWHHIKRKRHQRH GV DIVQ & (1 D
HQKDQFLQJ SHGDJRJLFDO SUDFWLFHVEHW ZIHVH B R@HFOXRS\HFL MQKFEH
SURYLGHV VROLG IRXQGDWLRQV IRU D PRUH UHIOHFWLYH LQF

.H\ZRUGNXURVFLHQFHY &RJIJQLWLRQ (GXFDWLRQ 1HXURHGXEFD

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ

1(8526&,(1&(6 &2*1,7,21 $1' ('8&%$7,21 7+3RH&7,&%/ ,17(5)$&(6 )25 7($&+,1* 35%



,1752'887,21
7KH UDSSURFKHPHQW EHWZHHQ QHXURVFLHQFHV FRJQLWIL
WR XQGHUVWDQGLQJ WHDFKLQJ DQG OHDUQLQJ SURFHVVHV R
PRUH HIIHFWLYH SHGDJRJLF D OGGRIIF QWXRIQRWH GEVE D GLLHR\Q LLGD &/IKFD )
DERXW EUDLQ IXQFWLRQLQJ HQDEOHV WKH GHYHORSPHQW RI L
ZD\V VWXGHQWY OHDUQ SURFHVV LQIRUPDWLRQ DQG FRQVWU
,Q WKLV FRQWH[W WHDFKLQJ SUDFWLFH FRPHV WR EH JUR
LQ VELHQWLILF HYLGHQFH UHODWHG WR FRJQLWLRQ PHPRU\ |
KLIKOLJKW WKDW LQFRUBWR UDEWVQLIR@WXIURW RL\WRAH XUULF
IRVWHUV PRUH UHIOHFWLYH SHGDJRJLFDO SUDFWLFHV FRQWU
SURPRWLRQ RI PHDQLQJIXO OHDUQLQJ
ORUHRYHU QHXURHGXFDWLRQ PDNHV LW SRVVLEOH WR XQ
GLUHFWO\ LQIOXHQFH WKH OHDUQLQJ SURFHVV 6LOYD 6DQWR
PHPRU\ DQG PRWLYDWLRQ DUH FHQWURO W&H RHH/GY | RRIUWDHHDR
VXFK DVSHFWV ZKHQ RUJDQL]JLQJ LQVWUXFWLRQ 7KLV DSSURD
WKHP DV DQ LQWHJUDO VXEMHEW ZLWK LQWHUGHSHQGHQW FR.
7KH UHODWLRQVKLS EHWZHHQ QHXURVFLHQFH DQG SHGDJI
FRQVWUXFWLRQ RI PRUH HIIHFWLYH WHDFKLQJ VWUDWHJILHV ¢
LQGLFDWRUV RI FRJQLWLYH VNLOWYX IF\D QJ K M 1S FWHIDF & HYULVG SO D
HQKDQFH VWXGHQWVY LQWHOOHFWXDO GHYHORSPHQW
6LPLODUO\ %UDQGMR XQGHUVFRUHV WKDW SHGDJRJL
SRVLWLYHO\ LPSDFW VFKRRO SHUIRUPDQFH E\ SURPRWLQJ DFV
SDUWLFLSDWLRQ DWWHQWLRQ DQG WKH FRQVROLGDWLRQ RI
*LYHQ WKLV WKH SUHVHQW VWXG\ DLPV WR DQDO\]H WKH
HGXFDWLRQ IRFXVLQJ RQ WHDFKLQJ SUDFWLFH FRQVLGHULQ.
SHGDJRJLFDO SUDFWLFHY DQG SURPRWLQJ PHDQLQJIXO OHDUC

0(7+2'2/2*%<

7KH VWXG\ ZDV GHYHORSHG WKURXJK DQ LQWHJUDWLYH O]
ZLWK D TXDOLWDWLYH D:SSIWRDERWIQGI YBWRUBWRKILY W\SH RI
KLWWHPRUH DQG .QDIO DOORRQ | FOWD & KN QARIOKDVHAWR RGL I
VFLHQWLILF HYLGHQFH IDYRULQJ D FRPSUHKHQVLYH DQG VWU

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
1(8526&,(1&(6 &2*1,7,21 $1' ('8&%$7,21 7+3RH&7,&%/ ,17(5)$&(6 )25 7($&+,1* 35%



6($5&+ 352&('85(6

7KH VHDUFKHV ZHUH JXLGHG E\ WKH OHDGLQJ TXHVWLRQ
FRIJQLWLRQ DQG HGXFDWLRQ FRQWULEXWH WR LPSURYLQJ WH
OHDUQLQJ SURFHVVHV"’

7KH 6FLHQWLILF (OHFWURQLF /LEUDU\ 2QOLQH 6FL(/2 (G
(5,& DQG WKH 3RUWDO GH 3HULYGLFRV Rl WKH &RRUGHQDoOmI
6XSHULRU &$3(6 3BHULRGLFDOV ZHUH ARDVXGRWIGN RQLBIG G LMWL
XVHG LQ 3RUWXJXHVH DQG (QJOLVK FRPELQHG ZLWK WKH %RR
QHXURFLrQFLD FRJQLomR HGXFDomR DQGHRERN GG R FORIGR W
LQ (QJOLVK QHXURVFLHQFH FRJQLWLRQ HGXFDWLRQ QF

 QFOXVLRQ DQG H[FOXVLRQ FULWHULD

6WXGLHV SXEOLVKHG EHWZHHQ DQG DYDLODEOH LC
EHWZHHQ QHXURVFLHQFH DQG OHDUQLQJ LQ HGXFDWLRQDO FR
SURGXFWLRQV UHYLHZV DQG DS SOARI® VWXGH RW GIP\RAXVR/Q R O
OHDUQLQJ SURFHVV ZHUH VHOHFWHG 'XSOLFDWHG DUWLFOHYV
VWXGLHVY WKDW PHQWLRQHG WKH WKHPH RQO\ VXSHUILFLDOO\

678'< 6(/(&7,21 $1' 6$03/(

7KH LQLWLDO VHDUFK UHVXOWHG LQ VWXGLHV $IWHU U
5HDGLQJ WLWOHY DQG DEVWUDFWY OHG WR WKH H[FOXVLRQ R
FULWHULD 21 WKH DUWLFOHVWXEPHWWH® W& A X0OH UHDILLQ
ILQDO VDPSOH XVHG IRU DQDO\VLV

$1$/<7,&%/ 7(&+1,48(6

7KH DQDO\VLV IROORZHG %DUGLQYV SURFHGXUHV IRU
UHDGLQJ Rl WKH PDWHULDO ZKLFK HQDEOHG IDPLOLDUL]DWLR
XQLWV RI PHDQLQJ $IWHULWKX I2\DV \8 B UHR DRHIGQ LIW RXG LRRIGU H O H
DGGUHVVHG WKH UHVHDUFK REMHFWLYH 1H[W FDPH FDWHJRU!I
WKHPDWLF JURXSV HOLPLQDWLQJ UHSHWLWLRQV DQG HYWDEC
SRVVLEOH WR FRQVWUXFW DQ LQWHUSUHWLYH VIQWKHVLV WKI
FRQWULEXWLRQV WR OHDUQLQJ

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
1(8526&,(1&(6 &2*1,7,21 $1' ('8&%$7,21 7+3RH&7,&%/ ,17(5)$&(6 )25 7($&+,1* 35%



5(68/76 $1' ',6&866,21

7KH W2MDRVVWXGLHY DQDOVHG VKRZ WKDW WKH LQWHUIDF
HGXFDWLRQ RIIHU FRQVLVWHQW WKHRUHWLFDO DQG SUDFWLFI
UHVXOWYV LQGLFDWH WKDW OHDPRQQ®.F R NHRWL MHR FH P/R\N LIRG/DIDOL
FRQWH[WXDO SURFHVVHV UHLQIRUFLQJ WKH QHHG IRU SHGDJF
SURGXFHG LQ WKH ILHOG Rl QHXURHGXFDWLRQ

&2*1,7,9( $1' (027,21$/ 352&(66(6 ,1 7+( &217(;7 2) /($51,1*

7KH DQDO\]HG VWXGLHV FRQYHUJH LQ LQGLFDWLQJ WKDW
GLPHQVLRQV RI WKH OHDUQLQJ SURFHVV 6LOYD 6DQWRV DQC
RSHUDWH LQ DQ LQWHJUDWHG PDQQH UR IGLQ KRA/POWLRIQ OHGEF W
RI VFKRRO NQRZOHGJH 7KHVH ILQGLQJV UHLQIRUFH WKDW SR\
DQG UHWULHYDO RI LQIRUPDWLRQ

&RPSOHPHQWDULO\ %UDQGMR VKRZV WKDW SHGDJRJL
IXQFWLRQLQJ FRQWULEXWH WR JUHDWHU VWXGHQW HQJDJHPH
GHHSHQV WKLV GLVFXVVLRQ E\ LQGLFDWLYQRVWHKQDE R 6 & RRN/DFAK
PHWKRGRORJLHY EHWWHU VXLWHG WR VWXGHQWVY PHQWDO FI

DGGV WKDW DSSO\LQJ QHXURVFLHQFH LQ WKH VFKRRO FR
HQYLURQPHQ@WVWLRUHHWRI VWXGHQWVY FRIQLWLYH DQG HPRWLR
-RKQVRQ SRLQW RXW WKDW LQLWLDO PDVWHU\ RI QHXURYV
SODQQLQJ DQG WKH LQWHQWLRQDO RUJDQL]DWLRQ RI WHDFKL

%5%$,1 3/$67,&,7< $1' 5(63(&7 )25 ,1',9,'8%/ ',))(5(1&(6

7KH UHVXOWYV VKRZ WKDW EUDLQ SODVWLFLW\ LV D FHQWU
*XLPDUMHV HW DO GHPRQVWUDWH WKDW UHFRJQL]JLQJ QF
VWLPXODWH PXOWLSOH FRJQLIWLEY B LLRXNWHNM UH PSHID@E IQQ I X\VD KOIH:
HPSKDVL]H WKDW D GLYHUVLW\ RI LQVWUXFWLRQDO VWUDWHJL
GLIIHUHQW OHDUQLQJ VW\OHV DQG UK\WKPYV

JURP WKH VDPH SHUVSHFWLYH &RHOKR DQG ODOKHLUR
FRIJQLWLYH VNLOOV PDNHV LW SRVVLEOH WR PRQLWRU VWXGH:
7KH VIVWHPDWLF UHYLHZ FRQGXFWHIBLEIROEM W LW ©ODMMQ B GEX_FODAD
DOLJQHG ZLWK FRJQLWLYH QHXURVFLHQFH FRQWULEXWH WR D
HGXFDWLRQ ,Q DGGLWLRQ 3UHGLJHU &DUYDOKR DQG &DUGR

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
1(8526&,(1&(6 &2*1,7,21 $1' ('8&%$7,21 7+3RH&7,&%/ ,17(5)$&(6 )25 7($&+,1* 35%



LOQWHUYHQWLRQV JURXQGHG LQ QHXURVFLHQWLILF SULQFLSOF
HVSHFLDOO\ LQ FRQWH[WV PDUNHG E\ VFKRRO GLYHUVLW\

%5%$,1 0$785%$7,21 $1' '(9(/230(17 7+528*+287 6&+22/,1*

7KH DQDO\]HG VWXGLHY HPSKDVL]H WKDW NQRZOHGJH DER
SUDFWLFH DW GLIIHUHQW VWDJHV Rl VFKRROLQJ 2O0OLYHLUD H\
IXQFWLRQV GLUHFWO\ LQIOXH QMO )WNMHIXOD W KRR DVQEO® QRILLY L
WKDW LQVWUXFWLRQDO SUDFWLFHVY UHVSHFW VWXGHQWVY QH.

&RQYHUJHQWO\ 3HUHJULQD 1LHYDV DQG *DOODUGR)0ORQWI
VWLOO SUHVHQWYV VLJQLILFDQW JDSV UHJDUGLQJ WKH DSSURD
WKLV NQRZOHGJH LQ SHGDJRJLREOUDUBBWILEH DRI WRROGUHBV 6
HDUO\)FKLOGKRRG WHDFKHUVY FRQWLQXLQJ HGXFDWLRQ QHHG
WHDFKLQJ ZLWK FKLOGUHQfV EUDLQ GHYHORSPHQW SURGWVVH

7($&+(5 ('8&%$7,21 $1' 7+( 3('$*2*,&%/ 86( 2) 1(8526&,(1&(

7KH UHVXOWV LQGLFDWH WKDW WHDFKHU HGXFDWLRQ LV L
QHXURVFLHQFH LQ WKH HGXFDWLRQDO FRQWH[W *URVVL 20L"
DPRQJ FXUULFXOXP QHXURVFLRYMH UYQRSRW H DUAK BB FVELXYFHD W H R
JURXQGHG LQ VFLHQWLILF HYLGHQFH OFODKRQ VKRZV WK
SVIFKRORJ\ FRQWHQW LQ LQLWLDO WUDLQLQJ EURDGHQV WHDI

7KH VWXG)\ 3, PSDFW Rl HGXFDWLRQDO QHXURVFLHQFH WHD
VFKRRO SHUVRQQHO  )URQWLHUV LQ (GXFDWLRQ VKRZV V
JURXQGHG LQ QHXURVFLHQFH SULW EQSHHG/DS B RIPFRDADH SSIFOVFWLLFY
OHVVRQ SODQQLQJ DQG WKH VHOHFWLRQ RI WHDFKLQJ VWUDW
DSSOLHG WR VFKRRO WHDFKLQJ FRQWULEXWHY WR TXDOLI\LQJ
DOLGQ@HWK VWXGHQWVY FRIQLWLYH IXQFWLRQLQJ &RPSOHPHQ
UHLQIRUFH WKDW WKH DUWLFXODWLRQ DPRQJ QHXURVFLHQFH
IRU SHGDJRJLFDO LQQRYDWLRQ DIFGWWREQUWWHQW HGWRKDFMRF

('8&$7,218$/ 7(&+12/2*,(6 $1' /($51,1*

7KH DQDO\]HG VWXGLHV VKRZ WKDW HGXFDWLRQDO WHFKGQ
QHXURVFLHQWLILF SULQFLSOHV ODULQKR HW DO VKRZ W
PXOWLVHQVRU\ VWLPXOL FDSDEOH RV DIEQWLWYHDDIWLLAY G/IW MHGIHHEWY

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
1(8526&,(1&(6 &2*1,7,21 $1' ('8&%$7,21 7+3RH&7,&%/ ,17(5)$&(6 )25 7($&+,1* 35%



1IDVFLPHQWR HW DO FRUURERUDWH WKLY SHUVSHFWLYH |
WR GHYHORSLQJ FRIQLWLYHOBRWRQRPSUQPMKN WHDFKLQJ

7KH VWXG\ E\ ORQWLHO DQG OHGHLURYV LQGLFDWHV W
WHDFKLQJ H[SDQGV OHDUQLQJ RSSRUWXQLWLHV LQ PXOWLOLQ
$0 6KDULI VKRZ WKDW LQVW U RFMXUR® B3 FVDMULIRHIILYHR/U J W F
RI HGXFDWLRQDO WHFKQRORJLHV WKDW DUH PRUH HIIHFWLYH

1(8526&,(1&( &2175,%87,216 72 63(&,),& $5($6 2) .12:/("*(

7KH UHVXOWYV VKRZ UHOHYDQW FRQWULEXWLRQV RI QHXUF
ODWKHPDWLFV DQG 6FLHQFH $QGUDGH HW DO VKRZ WKD\
VSHFLILF QHXUDO FLUFXLWYV ZKURK WXICGSNGDK R J&R DB ORS P bW

LQGLFDWH WKDW XQGHUVWDQGLQJ WKHVH FRJQLWLYH ED

,Q 6FLHQFH HGXFDWLRQ S5LEHLUR HW DO VKRZ WKDW
FRPSOH[ VFLHQWLILF FRQFHSWV E\ FRQQHFWLQJ FRIJQLWLYH S
&RPSOHPHQWDULO\ 20LYHLUD HW D® XURVFIRIQFNM RRWE WEBDRMD
WHDREHQUQLQJ SURFHVVHV E\ EULQJLQJ WKHRUHWLFDO IRXQC

&21&/86,21

W LV XQGHUVWRRG WKDW WKH VWXG\ DFKLHYHG LWV REM
WKH LQWHUIDFHY DPRQJ QHXURVFLHQFHVY FRJQLWLRQ DQG H¢
LPSURYLQJ WHDFKLQJ SUDFWLFH DQGQTXPWRFH\MHW H DK K LOYY DT
VWXGLHYV PDGH LW SRVVLEOH WR LGHQWLI\ WKDW OHDUQLQJ L
DPRQJ FRJQLWLYH HPRWLRQDO QHXURELRORJLFDO DQG FRQ
LQWUXFWLRQDO SUDFWLFHV JURXQGHG LQ VFLHQWLILE HYLGH (

7KH UHVXOWV VKRZ WKDW IXQFWLRQV VXFK DV DWWHQWLR
DQG H[HFXWLYH IXQFWLRQV KDYH D GLUHFW LQIOXHQFH RQ DF
FHQWUDO HOHPHQWYV IRU SHGDJRBMED-OH S OCRIQL QYL RIX 1D Q G VHIR
GLVEXVVHG LQ WKH DQDO\]HG VWXGLHV VKRZV WKDW HGXFEDW
SHGDJRJLFDOO\ LQWHQWLRQDO IDYRU HQJDJHPHQW OHDUQLQ

W ZDV DOVR VKRZQ WKDW EUDLQ SODVWLFLW\ LV D IXQGD
GLIIHUHQFHV LQ WKH VFKRRO FRQWH[W 'LYHUVH SHGDJRJLFDC
GLIIHUHQW OHDUQLQJ UK\WKPV HLYBIQGHWKE RSFPHVQ\E LIDQ @/ LB Y RI
HGXFDWLRQDO SURFHVVHV /LNHZLVH NQRZOHGJH DERXW EUD
HVVHQWLDO IRU DGDSWLQJ LQVWUXFWLRQDO VWUDWHJILHV WR

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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$QRWKHU UHOHYDQW ILQGLQJ FRQFHUQV WKH UROH RI HG)
LOQWHQWLRQDOO\ DQG JURXQGHG LQ QHXURVFLHQWLILF SULQF
VWLPXOL FRJQLWLYH DXWRQRP\ DQG I$ B REOHP VR OWQRZO XU\
ODWKHPDWLFV DQG 6FLHQFH EHQHILW VLJQLILFDQWO\ IURP SH
FLUFXLWV DQG HPRWLRQDO IDFWRUV WKDW DIIHFW VFKRRO SH

'LWK UHJDUG WR UHVHDUFK SHUVSHFWLYHV LW LV UHFRPI
LQYHVWLIJDWH WKH GLUHFW DSSOLFDWLRQ Rl QHXURVFLHQWLI
DQDO\V]LQJ WKH LPSDFW RI LQLWLDO/ RQGQHXQWRHGXEQWHRB & F PX)
LQYHVWLIJDWLRQV FDQ DOVR GHHSHQ DQDO\VHV RI WKH XVH RI
IXQFWLRQLQJ DQG Rl SHGDJRJLFDO VWUDWHJILHVY WKDW FRQVL

7KHUHIRUH QHXURVFLHQFH VKRXOG QRW EH XQGHUVWRRCGC
SURYLGHV HVVHQWLDO VXSSRUW IRU FRQWHPSRUDU\ WHDFKLQ
LQFUHDVH WKH OLNHOLKRRG RI SURPRWHQJ PRG H BMDQRQ JOXD
HGXFDWLRQDO SUDFWLFHV WKDW DUH PRUH KXPDQH LQFOXVL

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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50(5(1&(6

$O0 .KDVVDZQHK 6 $0O0 6KDULI + 3HUVSHFWLYHV RI EUDLC
GHVLIJQ DQG LPSOHPHQWDWLRQ RI WHDFKLQJ VWUDWHJILHV LQ

Q

$QGUDGH ( $ 2 GH HW DO 1HXURVFLHQFH DQG PDWKHTI
GHYHORSPHQW DQG VWRKWRXDLQ RV WUDAMHILWNLSOLQDUN "HEDWH\

%DUGLQ / $QiOLVH GH FRQWH~GR >&RQWHQW DQDO\VLV@

%HOWUmMR 0 ) 0 $QiOLVH VREUH D QHXURFLIrQFLD DSOLI
SHVTXLVD H GH ®SHMDIGRYDHHPHUVSHFWLYDV >$QDO\VLV RI QH)>
RI NQRZOHGJH UHVHBKBR OHEGIBYHPOEYSHU@ &DGHUQRV GH 3H

%UDQGmMR ' 1 1HXURHGXFDomR H DSUHQGL]DJHP R LPSD
GHVHPSHQKR HVFRODU >1HXURHGXFDWLRQ DQG OHDUQLQJ
SHUIRUPDQFH@ (GXFDomR &DQRDV Y Q

&RHOKR & () ODOKHLUR - 0 GD 6 1HXURHGXFDomR H LC
FRIQLWLYDV >1HXURHGXFDWLRQ DQG WKH FRQVWUXFWLRQ RI

&RUGHLUR 6 - 2 3 GH $ 3UiWLFDV SHGDJyJLFDV H D QH
HVFRODU >3HGDJRJLFDO SUDFWLFHV DQG QHHR\FNMWHD & XF
&RQWHPS#HBY&&QMD Q

)UDLV 0 , 8 ( 1HXURHGXFDWLRQ DQG LWV FRQWULEXWLR
3ULVPD -RXUQDO

*URVVL 0 * 5 20LYHLUD ( 6 JRQVHFD 5 * 3 &XUUt
SURIHVVRUHYV >&XUULFXOXP QHXURVFLHQFH DQG WHDFKHU H!
$YDLODEOH DW KWWSV GRLYHJ $FFHVVHG RQ 'HF

*XLPDUmMHV 8 $ HW DO 3UIWLFDV SHGDJyJLFDV D QHXU
SUDFWLFHV QHXURVFLHQFH DSSGHNGVWMD HEKBDDWILFEQ @ X D(\& L3

ODULQKR O & HW DO 1HXURFLrQFLD DSOLFDGD j HGXFDoO
DSUHQGL]DGR >1HXURVFLHQFH DSSOLHG WR HGXFDWIHYQ)L VWD
,EHUR)$PHULFDQD GH +XPDQLGDGHV &LrQFLDV H (GXFDomR

OFODKRQ . (QJDJLQJ WUDLQHH WHDFKHUV ZLWK QHXURYV
BFLHQFH 5HYLHZ Y + -ROQ S

ORQWLHO $ )URQWLQR GH OHGHLURYV [/ 1HXURFLrQFLD
OtQJXDV >1HXURVFLHQFH DQG QHZ WHFKQRORJLHY DSSOLHG W

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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IDVFLPHQWR 0 6 / HW DO 1HXURHGXFDomR H WHFQR
HQVLQR)DSUHQGL]DJHP QR VpPFXOR ;;, >1HXURHGXFDWLRQ D
WHDFKLQJ)OHDUQLQJ SURFHVV LQ WKH VW FHQWXU\@ 7H[WR

20LYHLUD . & GH 6LOYD 7 * GD $ UHODomR HQWUH QF
GR HQVLQR IXQGDPHQWDO , XPD UHYLVMR VLVWHPIWLFD >7KH}H
HGXFDWLRQ LQ WKH FRQWH[WHRDWQ R RFHMW. B B/@® VFXKRW DG,L \OF VS

20LYHLUD 0 * 6 GH HW DO 1HXURVFLHQFH DQG HGXFDW
FKDOOHQJHV IRU WHDFKLQJ)OHDUQLQJ 5HVHDUFK G6RFLHW\ D

3HUHJULQD 1LHYDV 3 *DOODUGR)ORQWHV & G 3 7KH ¢
GHJUHHV Rl HDUO\ FKLOGKRRG DQG SULPDU\ HGXFDWLRQ D F
(GXFDWLRQ 6FLHQFHV %DVHO Y Q S

3UHGLJHU 5 GH $ &DUYDOKR 5 GR 1 &DUGRVR - $
LPSOHPHQWDOmMR H DYDOLDomR GH LQWHUYHQo0}HV QHXURSVLF
DQG LQFOXVLYH HGXFDWLRQ LPSOHRNNROKYVRBWGRQRDQEDBYDDWB
HGXFDWLRQDO FRQWH[W@ 5HYLVWD GH *HRSROtWLFD Y Q

5LEHLUR ( + 6 $UD~-MR O & ( ORWD 0O 6 &DUULMR
FRPR IHUUDPHQWD GH HQVLQR >1HXUROHDUQLQJ DV D WHDFKL

6DQWRYV S5LEHLUR [ / -RKQVRQ / ) 1HXURFLrQFLD DSOL
>IHXURVFLHQFH DSSOLHG WR HGXFDWLRQ DQ LQLWLDO DSSUF

6LOYD 0 $ ( 6DQWRV & / $ 6DQWRV $ 6 $ QHXURFLTrC
SURFHVVR GH DSUHQGL]DJHP >1HXURVFLHQFH DQG HGXFDWLR
(GXFDomR Y

6LTXHLUD $ 2 GRV $JXLDU 0O 6 &RODUHV O / , 6 & 1]
GRFHQWHYVY GD SUp)HVFROD ODFXQDV H GLIiORJRV >1HXURVF

WHDFKHUV JDSV DQG+GHYORWOH®A@LWDB®IINMPL(GXFDomR 3RUWR
+

6RDUHYV & GD 6 &RVWD 7 / GD 3DVFKRDO $ 6 % 6 1H>
SDUD R IXWXUR GD HGXFDomR >1HXURVFLHQFH HGXFDWLRQ D
SHYLVWD &RBPR&EKIOOWEGDVFLSOLQDU Y Q H

‘KLWWHPRUH 5 .QDIO . 7KH LQWHJUDWLYH UHYLHZ XS
1XUVLQJ Y +Q S

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
1(8526&,(1&(6 &2*1,7,21 $1' ('8&%$7,21 7+3RH&7,&%/ ,17(5)$&(6 )25 7($&+,1* 35%
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@ KWWSV GRL RMUXPSXE
5DPRQ 6DQWRM ERWVWB RFDGLERO%QDOIGR 3L QKR GHDDHL & 1BL&LIDO

'DYEHSWPRQH %DWLYSDOWORLBHRYHUHBUW DG B H IROWWLD 20LYHLU
/ILQGLQDOY G H PARAWER. ORPIHDYV PHNQRDUOD 3DWUtFLD @&D & XQKI

10DVWHU V GHJUHH LQ 6FLHQFH DQG ODWKHPDWLFV (GXFDWLRQ
8(6&

(PDLO UVFRVWD#XHVF EU

/$77(6 KWWS ODWWHV FQST EU

28&0LQLFDO DQG ,QVWLWXWLRQDO (GXFDWLRQDO 3V\FKRORJLVW ZLWK +LJKF
8QLYHUVLGDGH (VWDGXDDOUPDOH GR $FDUD~

(PDLO PDUWDGHRBDGLFRREUDJD

/$77(6 KWWSV ODWWHV FQST EU

33K' LQ (GXFDWLRQ 6FLHQFHV DQG ODWKHPDWLFV
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5RQGRQYSROLV ODWR *URVVR

(PDLO OLOLED[DYLHU#JPDLO FRP

/$77(6 KWWWWHV FQST EU

53RVWJUDGXDWH LQ $(( 6SHFLDOL]HG (GXFDWLRQDO $VVLVWDQFH
5RQGRQYSROLV 07 %UDVLO

(PDLO VLPRQHFDPSRVV #JPDLO FRP

/$77(6 KWWS ODWWHVY FQST EU

$3HGDJRJXH

)DFXOGDGH SLDXLHQVH 7HUHVLQD

(PDLO UREHUWRWKHDUWFRUHV#KRWPDLO FRP

258&,"

7*UDGXDWH LQ /HWWHUYV

,QVWLWXWR GH &LrQFLP®6RFLDLV H +XPDQDYV

&RGED

(PDLO NDNDFULVWDR#JPDLO FRP

/$77(6 KWWS ODWWHV FQST EU

86SHFLDOLVW LQ 7HDFKLQJ LQ (DUO\ &KLOGKRRG (GXFDWLRQ DQG WKH (DUC
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/$77(6 KWWSV ODWWHV FQST EU

0 ODVWHUYV 6WXGHQW LQ (GXFDWLRQ

8QLYHUVLGDGH )HGHUDO GR 0DUDQKmR

(PDLO NDUODSDW\ NO#PDLO FRP

/$77(6 KWWS ODWWHVY FQST EU

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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$%675%$&7

7KH JURZLQJ SUHVHQFH RI $SUWLILFLDO ,QWHOOLJHQFH $, LQ
WUDQVIRUPDWLRQV LQ SHGDHIUBDQJISYDRMH\FHNVV I8 B FNER 2 O
WKH LQFRUSRUDWLRQ Rl QHZ WHFKQRORJLFDO WRROV $, FKDC
DQG HWKLFDO FRQFHSWLRQV SDUWLFXODUO\ UHJDUGLQJ WKH
IRUPDWLRQ 7KLV FKDSWHUWDE&DBRFHWLRRQD @ MBUDFMWALWHRPHGLI
,QWHOOLJHQFH DUWLFXODWLQJ GLJLWDO WHFKQRORJLHV HG;
LQ FODVVLFDO DQG FRQWHPSRUDU\ DXWKRUV LQ HGXFDWLRQQ
IRUPDWLYH JXLGHOLQHV RQ HGXFDWLRQDO WUDQVIRUPDWLRQ
PXVW EH JXLGHG E\ D FULW L FIPHQ VBH GG RS § D RDIFBG ,MXPRQF O
,QWHOOLJHQFH FDQ FRQ W QQRMDMW MR HZGOHRD WRQREUVWRRG DV
DQ HQG VWUHQJWKHQLQJ IRUPDWLYH SUDFWLFHV FRPPLWWHG
UHVSRQVLELOLW\

.H\ZRUGWYWLILFLDO ,QWHOOLJHQFH (GXFDWLRQDO 3WHBEWVYFHV

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ

$57,),&,8/ ,17(//,*(1&( $1' 7+( 5(,19(17,21 2) ('8&$7,21$/ 35$&7,&(6 % (7:((1 7(&+12/:
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,1752'887,21
7KH LQWHQVLILFDWLRQ RI WKH XVH RI $SUWLILFLDO ,QWHO(
WULJJHUHG SURIRXQG WUD Q9 RRADADGN HRIQW SWWRWKAHAD ZRUN LV
UHODWLRQV DUH PHGLDWHG DQG FLWL]JHQVKLS LV H[HUFLVHG
OLPLWHG WR WKH LQFRUSRUDWLRQ RI QHZ WHFKQRQRILFDO W
SHGDJRJLFDO SUDFOWHFHYL®] HHPFKYQHY DQG RI WKH YHU\ UF
VRFLHW\ $, EHJLQV WR DFW DV FRJQLWLYH GLVFXUVLYH DQG
RI OHDUQLQJ DVVHNDQQQJSDRGXEXIQIGLQJ IRUPDWLYH WUDMH
7KLV VFHQDULR GHPDQGYV WKDW HGXFDWLRQ PRYH EH\RQG
DQFKRUHG LQ GLVFRXUVHV RI HIILFLHQF\ LQQRYDWLRQ RU PR
DQG SHEMIRDIGFHUVWDQGLQJ RI $,1V SUHVHQFH LQ HGXFDWLRQ
DQG 7XRPL ZDUQ LQWHOOLJHQW WHFKQRORJLHYV DUH QRYV
LOQWHUHVWY WKDW PXVW EH LQW HUWH\V DKXFD QQUOLKWW R D 8 GXI
IRUPDWLRQ RI VXEMHFWYV
,Q WKLV VHQVH WKH QRWLRQ RI HGXFDWLRQDO FRPSHWHC
DQG =DEDOD DQG WDNHQ XS LQ VWXGLHV RQ HGXFD)
OLPLWHG WR WHFKQLFDO VNLOOV WKH\ LQYROYH WKH LQWHJL
UHIOHFWLYH FDSDFLWLHV ZKHQ IDFHG ZLWK FRPSOH[ VLWXDW!|
LQWHQVLILHV WKLV UHTXWRHWFHDWG BWXBHROWDFEMIRGMFOQ S UH
DXWKRUVKLS HWKLFV LQWHOOHFWXDO DXWRQRP\ LQIRUPDWI
7KLV FKDSWHU DLPV WR DQDO\]H KRZ $UWLILFLDO ,QWHOO
HGEDOWLRQDO SUDFWLFHV DUWLFXODWLQJ GLIJILWDO WHFKQROR
IRUPDWLRQ ,W VWDUWYV IURP WKH SUHPLVH WKDW SHGDJRJLFI
JXLGHG E\ HWKLFDO SULQFLSRER IERRP® H\-DIFGHH ® @ B GBAHS WU L
HGXFDWLRQ DV D VRFLDO FXOWXUDO DQG SROLWLFDO SUDFWI
FRQWHPSRUDU\ DXWKRUV LQ HGXFDWLRQ VRFLRORJ\ DWIGRBWIC
JXLGHOLQHYV DQG WKHRUHWLFDO FRQWULEXWLRQV SUHVHQW L

ARTIFICIAL INTELLIGENCE AND EDUCATIONAL TRANSFORMATION

7KH HGXFDWLRQDO WUDQVIRUPDWLRQ DVVRFLDEHIG ZR QK K
RI WKH GLIJLWDOL]DWLRQ RI VRFLDO OLIH FKDUDFWHUL]HG E\
SURFHVVHV DQG WKH JURZLQJ SUHVHQPBNUQDO &BDWYMWNWHKCRALWF V\\
WKLY VFHQDULR WHKHZEKHWK RQNRURPMWAMR\ QDO DQG WHFKQRORJL
UHODWLRQV DPRQJ WLPH VSDFH DQG NQRZOHGJH ,Q WKH HGX

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ

$57,),&,8/ ,17(//,*(1&( $1' 7+( 5(,19(17,21 2) ('8&$7,21$/ 35$&7,&(6 % (7:((1 7(&+12/:
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H[SDQVLRQ RI GLILWDO SODWIRUPV UHFRPPHQGDWIRR®D V\NRWH\
DQDO\VLV RI HGXFDWLRQDO GDWD

$, XQOLNH SUHYLRXV GLJLWDO WHFKQRORJLHV LQWURGX
SHUVRQDOL]HG OHDUQLQJ DQG WKH SUHGLFWLRQ RI HGXFDWL
FDSDEOH RQDSBPONMRUPDQFH SDWWHUQV LGHQWLI\LQJ OHDUQL
IRUPDWLYH SDWKV 7KLV SRWHQWLDO LV RIWHQ SUHVHQWHG D
GURSRXW ODFN RI PRWLYDWLRQ RV 6HOD\®LQJ G IDQLG RO WH.IH/
RXW VXFK SURPLVHV PXVW EH H[DPLQHG FULWLFDOO\ DV WKH
HGXFDWLRQDO SURFHVVHVY DQG UHGXFH OHDUQLQJ WR TXDQW

,Q WKH PDWHULDOV &RP $GXADUFLRIY MRHFKQRURIVRYV XQGH
HGXFDWLRQDO WUDQVIRUPDWLRQ SURYLGHG LW LV LQWHJUDW
HQVNL HPSKDVL]HV WKDW WHFKQRORJ\ PXVW EH XQGHUV!
REFMMLYHY QRW DV DQ HQG LQ LWVHOI 7KLV DVVHUWLRQ EHFR
WKHUH LV D ULVN Rl VXERUGLQDWLQJ SHGDJRJLFDO SUDFWLFF
LQWHUHVWY WKDW VXVWDLQ WKHP

3HUVRQDOL]HG WHDFKLQJ RIWHQ DVVRFLDWHG ZLWK $, F
IDYRU PRUH IOH[LEOH DQG DGDSWLYH OHDUQLQJ WUDMHFWRU I
LQGLYLGXDOL]HG SDWKV ZHDNBQGQRUERQ G B 6WALLYPH QOALIRMR/I RE
FDXWLRQV WKDW HGXFDWLRQ FDQQRW EH UHGXFHG WR WKH W
PXVW SURPRWH D FULWLFDO UHDGLQJ Rl UHDOLW)\ DIQGG WKH SF
SHUVRQDOL]DWLRQ PXVW EH FKDOOHQJHG E\ SHGSRR 1 QRDMQSU'
FROOHFWLYH FRQVWUXFWLRQ RI NQRZOHGJH

$QRWKHU FHQWUDO DVSHFW RI HGXFDWLRQDO WUDQVIRUP
WHDFKLQW GRRWOAK V& HG E\ 7DUGLI DQG ORUDQ WKH FR
PHUH WUDQVPLWWHU RI FRQWHQW WR DFW DV D PHGLDWRU F»
LQWHOOLJHQW V\VWHPV GRHV QRVQW O DL QIDW R DWKHLW LI W QFFRAULHR
HGXFDWRUYV UROH WR LQWHUSUHW GDWD FRQWH[WXDOL]H LG
SURPRWH IRUPDWLYH H[SHULHQFHV WKDW JR EH\RQG ZKDW DO

ORUHRYHU HGXFDWLR QIO MWW DQMNVEDSDWEORQHMWXLFDO DQG
PDVVLYH FROOHFWLRQ RI HGXFDWLRQDO GDWD DOJRULWKPLF
MHRSDUGL]H SULQFLSOHV VXFK DV SULYDF\ DORRWNRQW R¥ RGO
DGGUHVVLQJ WKH *HQHUDO 'DWD 3URWHFWLRQ /DZ /*3' DQG W
HGXFDWLRQ ,Q WKLV FRQWH[W HGXFDWLRQ PXVW DGRSW D Fl

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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XQGHUVWDQGLQJ TXHVWLRWHGE @RXERUQMIHU DRQLBV WE WK 15 H L
H[SHULHQFHV

EDUCATIONAL COMPETENCIES IN THE AGE OF ARTIFICIAL INTELLIGENCE

7KH HPHUJHQFH RI $UWLILFLDO ,QWHOOLJHQFH LQ WKH HG
FRPSHWHQFLHV P URU@HFHENWBDEWW FDSDEOH RI DFWLQJ FULWLF
QRWLRQ RI FRPSHWHQFH DV ZLGHO\ GLVFXVVHG E\ 3HUUHQRX

JRHV EH\RQG WKH LGHD Rl WHFKQLFDWHBDYWHG\PREWA R

NQRZOHGJH VNLOOV DQG DWWLWXGHV WR DGGUHVV UHDO DQC
PRELOL]DWLRQ EHFRPHV HYHQ PRUH GHPDQGLQJ DV VXEMHFW
ZLWK DOJRULWKPWFSURGXFH WOWHU DQG RUJDQL]H PHDQLQJ

,Q WKH PRRASHWB®FLHV WR 7U WVEW FHP WBORDWLRR) FRPSH
DV D FRQGLWLRQ IRU HIIHFWLYH HGXFDWLRQDO WUDQVIRUPDW
HPSKBGLWKDW GLJLWDO OLWHUDF\ SHBRWR RICADM FRRAPSHHWHH@RAL
LQVHSDUDEOH D[HV Rl WHDFKHU DQG VWXGHQW IRUPDWLRQ 71
IDQNVKHDU DQG .QREHO ZKR DIVFIHUWDW K DRVR @ R.Q WUHHPG FOW/L
SUDFWLFHV GHHSO\ SHUPHDWHG E\ GLILWDO WHFKQRORJLHV

,Q WKH FRQWH[W RI'$, GLIJLWDO FRPSHWHQFH WDNHV RQ I
NQRZLQJ KRZ WR XVBHISSODRDRURWYWR EXW DERXW FULWLFDOO\ X
VIVWHPV IXQFWLRQ ZKDW GDWD WKH\ FROOHFW ZKDW ORJLFV
RQ HGXFDWLRQDO SURFHVVHV +ROPHV DQG 7XRPIW LQF O X GXH:
OLWHUDF\ FDSDEOH Rl SURPRWLQJ FRQFHSWXDO XQGHUVWDQ
XVH RI WKHVH WHFKQRORJLHV

$ORQJVLGH WHFKQLFDO DQG FRP&WLIRYDHD 6 RARPHEWM MIRLAH\H V
ZLGHO\WMHG XKQ WK H PRNDWOI\]HG BBUHWWH DQG 'HO 3UHWWH
WKDW DVSHFWV VXFK DVUHIXDW WAL RI® RMRIRSIHDUD WH AR DQG UHC
IRU FRQVWUXFWLQJ PHDQLQJIXOOMADLQERQ WMWY ROIBH QWM GH
E\ DXWRPDWLQJ LQWHUDFWLRQV DQG GHFLVLRQV PD\ ZHDNHQ
LV QRW DFFRPSDQLHG E\ SHGDJRJLFDO LQWHQWLRQDOLW)\ DQG

$QRWKHU IXQGDPHQ@WIR® DHMWHOFHWEKYERJ ZLWK LQWHOOL.
HGXFDWRUV DQG VWXGHQWY GHYHORS FULWHULD WR HYDOXDYV
ELDVHV DQG XQGHUVWDQG WKH OLPLWV RI DXW R PIDMLRR® W)KOIRW
UHFRJQL]HV KXPDQ UHVSRQVLELOLW\ LQ WKH FUHDWLRQ DQG

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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LPSOLHV IRUPLQJ VXEMHFWYV FDSDEOH RI PDNLQJ FRQVFLRXV (
DQG KXPDQ GLJQLW\

' Q WKLWRPSNWHQFH FDQQRW EH XQGHUVWRRG DV DQ LVR
DQG SHGDJRJLFDO FRQVWUXFWLRQ VLWXDWHG LQ LQVWLWXWL
RULHQWHG HGXFDWLRQ HVSHFLDOOWVKQDVLURKWWPRWBY HUDIXH U
DQG VSDFHV IRU FROOHFWLYH UHIOHFWLRQ DV DGYRFDWHG E
SUHSDULQJ VXEMHFWY QRW RQO\ WR RSHUDWH WHFKQRORJLH\
WKHP LQI IDFRQFRSDWRU\ HGXFDWLRQDO SURMHFWYV

6RXUFH SUHSDUHG E\ WKH DXWKRUYV

REINVENTING EDUCATIONAL PRACTICES: LEARNING DESIGN, METHODOLOGIES
AND Al

7KH LQFRUSRUDWLRQ RI $UWLILFLDO ,QWHOOLJHQFH LQWR
SHGDJRJLFDO SUDFWLFHV GHPDQGLQJ QHZ ZD\V Rl SODQQLQJ
UHLQYHQWLRQ GRHV QRW RFFXU VIRQWH\WQ BREZDOR RUF DG W R A
WKHRUHWLFDO JURXQGLQJ DQG DOLJQPHQW ZLWK HWKLFDO D
GHVLJQ ZLGHO\ GERRNWEBEBPSHWKBRLHY WR 7UDQVIRUP (GXFC
HOHPHQW LQ WKLV SURFHVV

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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,QQRYDWLYH OHDUQLQJ GHVLJQ SUHVXSSRVHV WKH DUWLF
PHWKRGRORJLHVY WHFKQRORJLFDO UHVRXUFHV DQG IRUPDWLY
SHGDJRJLFDO SODQQLQJ PHGLDWHG E\ WKAKWRPKRILHNOP XRW H
EXW WKHLU HIITHFWLYH FRQWULEXWLRQ WR NQRZOHGJH FRQVW
LQWHOOLJHQW V\VWHPV WR VXSSRUW OHDUQLQJ ZLWKRXW UH
WKH HREQXBOWSIURFHVV

$FWLYH PHWKRGRORJLBVR HRFE DXDIDORNMBIBMHDUQLQJ JDLC
PRPHQWXP ZKHQ DUWLFXODWHG ZLWK LQWHOOLJHQW WHFKQR(
VWXGHQW SURWDJRQLVP LV DRQHVMH QWDDQ LFRQ G| \W DR QF RRUWR)
SURWDJRQLVP E\ RIIHULQJ LPPHGLDWH IHHGEDFN VLPXODWLR
UHVRXUFHV +RZHYHU WKHVH UHVRXUFHV RQO\ EHFRPH SHGDJ
WKDW YD@®RXQH DHWKHRFAIWIKLS DQG FROODERUDWLRQ

$XWKRUVKLS LQ IDFW EHFRPHV HVSHFLDOO\ UHOHYDQW L
PHGLDWHG E\' $, *HQHUDWLYH V\VWHPV FKDOOHQJH WUDGLWLF
DQG DVVHVVPHQW LEDEHDKXVVLQJ WHFKQRGLVFXUVLYLW\ SRLH
PHDQLQJ LQ WKH GLJLWDO HQYLURQPHQW RFFXUV LQ D GLVWU
,Q HGXFDWLRQ WKLV GHPDQGYV UHWKLQNLQRJLVUIBXYWRRQWKES I
ZLWKRXW UHOLQTXLVKLQJ WKH VWXGHQWYTV LQWHOOHFWXDO D

$QRWKHU IXQGDPHQWDO DVSHFW RI OHDUQLQJ GHVLJQ LQ
ERRNV HPSKDVL]H WKH LPSRUWDQFH RV RRILMMWILHG] EF FQ WS QW F
VIVWHPV FDQ DVVLVW LQ WKH FROOHFWLRQ DQG DQDO\VLV RI
DQG HQJDJHPHQW +RZHYHU DV 271HLO DQG 6HOZ\Q
PD\ UHLQIRWAMWLEBMWTX®G UHGXFH OHDUQLQJ WR QXPEHUV ,W L
WKHVH GDWD LQ OLJKW RI WKH SHGDJRJLFDO FRQWH[W DYRLC
FROOHFWLYH WUDMHFWRULHYV

7KH UHLQYHQWLRQ RF H\G DRDMRLRQDROSHY FMSDQGLQJ WKH
+\EULG YLUWXDO DQG FROODERUDWLYH HQYLURQPHQWYV EHFR
FRPSHWHQFLHV IRU SHGDJRJLFDO PHGLDWLRQ $V KLJWG®HIKWF
HGXFDWRU DVVXPHV WKH UROH RI IDFLOLWDWRU JXLGH DQG F
LQWHUDFWLRQV HYHQ LQ FRQWH[WYV PHGLDWHG E\ WHFKQRORJ

)LQDOO\ LW LV HVVHQWLDO WR UHFRJQL]H WK B®WSLHRGD RR J
DGYDQFHG WHFKQRORJLHV $V )UHLUH HPSKDVL]HV WUDQ
FULWLFDO FRQVFLRXVQHVY DQG D FRPPLWPHQW WR VRFLDO W
HWKLFDO ZD\ $, FDQ FR @MY UH EXHUH RIGRDPR JHGLREGXPHD QL QJIXC

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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+RZHYHU ZKHQ JXLGHG E\ PDUNHW RU WHFKQRFUDWLF ORJLFV
IRUPDWLYH VHQVH

ETHICAL DIMENSIONS OF ARTIFICIAL INTELLIGENCE IN EDUCATION

7KH LQFRUSRUODWLBQ RJWMHWOLJHQFH LQWR HGXFDWLRQDO
WKDW JR EH\RQG WKH WHFKQLFDO ILHOG DQG UHDFK SHGDJRJI
VRFLDO SUDFWLFH FRPPLWWHG WR KXPDQDIRAUWY DWLRQQ F DQRMR
DOJRULWKPLF VIVWHPV LQ WHDFKLQJ OHDUQLQJ DQG DVVHVVI
LQIRUPDWLRQ HWKLFV PXVW JXLGH WKH FRQFHSWLRQ XVH DQ
VHQVLWLYH FORQ MGIX W WK

2QH Rl WKH PDLQ HWKLFDO FKDOOHQJHV FRQFHUQV WKH F
$,EDVHG V\VWHPV GHSHQG RQ ODUJH YROXPHV RI GDWD WR [X¢
VWXGHQWVY DFWLYL®WRRNYV , QVWIX®G GIVMYXBHB/GCWHK URXJK GLVFEXV VI
LQIRUPDWLRQ VHFXULW\ DQG OHJLVODWLRQ ZLWK HPSKDVLV |
HVWDEOLVKHYV IXQGDPHQWDO SULQFLSOHV IRU SURWHFWLQJ W
H[LVWH®QHFHRIIUDPHZRUNV GRHV QRW LQ LWVHOI JXDUDQWHH
PXVW GHYHORS FRPSHWHQFLHV WR LQWHUSUHW DQG DSSO\ Wk

$QRWKHU UHOHYDQW HWKLFDO DVSHFW FRO@RUDVLIBODORUL
ZDUQ DOJRULWKPVY DUH QRW QHXWUDO WKH\ UHSURGXFH YDO
IHHG WKHP ,Q WKH HGXFDWLRQDO ILHOG WKLV PD\ UHVXOW L
DXWRPBRHNG RQV WKDW UHLQIRUFH VRELPQWHEOKXRDWLRAP B
3HUUHQRXG DQG 6DYLDQL GHPDQGV FRQWH[WXDOL]F
ZLWK SXUHO\ DXWRPDWHG PRGHOV IRU MXGJLQJ SHUIRUPDQFH

(TXLW\ HQVDWR WHFKQRORJLHV LV DOVR D FHQWUDO HWKLI
DV D VROXWLRQ IRU SHUVRQDOL]LQJ OHDUQLQJ LWV LPSOHPH
FRQWH[WVY PDUNHG E\ VRFLRHFRQRBIGF ®IOFSDWHW L HV HAHSQ\DNLL
WHFKQRORJLFDO LQWHJUDWLRQ LV WUDQVIRUPDWLYH RQO\ ZK
LQIUDVWUXFWXUH DQG FRQWLQXRXV WHDFKHU WUDLQLQJ :LW
IDFWRU RI HIROBWLRQDO

7KH HWKLFDO GLPHQVLRQ RI $, LQ HGXFDWLRQ IXUWKHU L¢
DXWKRUVKLS *HQHUDWLYH VI\VWHPV FKDOOHQJH WUDGLWLRQE
WKDW VFKRROV UHWKLQN LFUDGMHN\LDQRI DX WH\RWPHKQ W R DY HD X
XQGHUVWDQGLQJ FRQWHPSRUDU\ GLWFEXWWILYH SVMKRDGX EW L R @ VDX
LQWHUDFWLRQ EHWZHHQ KXPDQ VXEMHEWY DQG B HWKRUNBOSG

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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QRWDPHDEGLFDWLQJ WKH VXEMHFWYIV HWKLFDO UHVSRQVLELOL
VWXGHQWY FDSDEOH RI UHIOHFWLQJ FULWLFDOO\ RQ WKH XVH
WHFKQRORJLHYV

,Q WKLV FRQWH[WOM KW HGIGDRHRUM D OU B R RALW FW K M HVGHIDE K
DQ HWKLFDO PHGLDWRU JXLGLQJ FKRLFHV SUREOHPDWL]LQJ
7DUGLI HPSKDVL]HV WKDW WHDFKLQJ NQRZ®QGRHVIAL IFQ Q¥
SHGDJRJLFDO DQG H[SHULHQWLDO NQRZOHGJH ,Q WKH DJH RI
DQG SROLWLFDO GLPHQVLRQ FDSDEOH RI FRQIURQWLQJ WKH F
GDWDILFDWLRQ RI HGXFDWLRQ

FINAL CO NSIDERATIONS: ARTIFICIAL INTELLIGENCE AS A MEANS, NOT AN END

7KH DQDO\VLY GHYHORSHG WKURXJKRXW WKLV FKDSWHU V
DPELYDOHQW SODFH LQ FRQWHPSRUDU\ HGXFDWLRQ 2Q WKH F
SHUVRQDOL]LQJ OHDUQLQJ H[SDQGLQJ DFFHVV WR NQRZOHGJ!
RWKHU KDQG LW LPSRVHV HWKLFDO SROLWLFDO DQG SHGDJR
UHVSRQVLEOH UHJXODWLRQ DQG HGXFDWLRQDO LQWHQWLRQD

%\ DUWLEXODWLQJ WHFKQRORJLHY FRPSHWHQFLHV DQG K
UHLQYHQWLRQ RI HGXFDWLRQDO SUDFWLFHV PHGLDWHG E\ $, |
$V J)UHLUH DQG ORULQ DUJRRPPGW®B\GLWR PRAUPYL QHP
DXWRQRPRXV VXEMHFWV FDSDEOH RI LQWHUYHQLQJ LQ UHDOL
SHGDJRJLEDO PHDQV QRW DV DQ HQG LQ LWVHOI

7KH FHQWUDOLW\ Rl HGXFDWLRQDO FRPSHWH Q@FQ H\D\SHRY B
RI'$, LQ HGXFDWLRQ 'LIJLWPRWBRGDORDQEDOWKRFRDR FRPSHWH
VHW QHFHVVDU\ IRU HGXFDWRUV DQG VWXGHQWY WR QDYLJDW
7KH PDWHULDOV &RPRHPHGFEBW WR WHWIAMRUFH WKLV SHUVSH
LPSRUWDQFH RI FRQWLQXRXV WHDFKHU WUDLQLRULHQ@RGDWL
IRUPDWLYH DVVHVVPHQW

7KH UHLQYHQWLRQ Rl HGXFDWLRQDO SUDFWEBMMGWKRRIHV |
LQYROYHV D GHHSHU WUDQVIRUPDWLRQ Rl WKH FRQFHSWLRQV
IOH[LEOH FXUULEFXOD DFWLYH PHWKRGRORJLHV VSDFHV IRU C
HTXLW\ SULYDF\ DQ®VKXPORHEB LDQGWWXRPL VWUHVV WKH I
GHSHQGV OHVV RQ WHFKQRORJLFDO DGYDQFHPHQW DQG PRUH
LWV XVH

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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‘H FRQFOXGH WKDW $UWLILFLDO , QW H O XIEDH®DLFRQ PIDQWFURIMWN
SURYLGHG LW LV LQWHJUDWHG LQWR D SHGDJRJLFDO SURMHF\
IRUPDWLRQ ,W LV LQFXPEHQW XSRQ HGXFDWLRQ WR WDNH DQ
FDSDEOH RIRW RQ@OLQWHOOLIJHQW WHFKQRORJLHV EXW RI XQG
SODFLQJ WKHP DW WKH VHUYLFH RI D PRUH MXVW LQFOXVLYH

6RXUFH SUHSDUHG E\ WKH DXWKRUYV

7KH GLVFXVVLRQ GHYHORSHG LQ WKLV FKDSWHU DOORZV >
DQ DPELYDOHQW SODFH LQ FRQWHPSRUDU\ HGXFDWLRQ ZKLOtF
SRVVLELOLWLHY LW DOVR LQWRHWIY IHHW HHQWKLIRF(PVO WEKROW. WD 6 D!
IDYRU SHUVRQDOL]J]HG SDWKzD\V WKH H[SDQVLRQ RI PXOWLPR
UHSHUWRLUHYV EXW LW PD\ DOVR UHLQIRUFH LQHTXDOLWLHYV
HGXRRWO SURFHVVHV WR SHUIRUPDQFH PHWULFV 7KHUHIRUH
PHGLDWHG E\ $, GRHV QRW UHVW RQ WKH SURPLVH RI WHFKQR
LOWHQWLRQDOLW\ WKDW JXLGHV LWV XNGQG WWKH FFGHEIUA. WD GRUW R
PHGLDWLRQ

%\ DUWLFXODWLQJ WHFKQRORJLHVY FRPSHWHQFLHV DQG K
SUHVHQFH RI' $, UHTXLUHV D VKLIW IURP DQ LQVWUXPHQWDO IF
RI LQWHQU RIXHNZD\V LQ ZKLFK DOJRULWKPLF VA\VWHPV SURGXF

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ

$57,),&,$/ ,17(//,*(1&( $1" 7+( 5(,19(17,21 2) ('8&$7,21%/ 35%3&7,&(6 % (7:((1 7(&+12/:

$1' +80%$1 )250%$7,21



7KLV UHTXLUHPHQW FRQYHUJHV ZLWK WKH XQGHUVWDQGLQJ R
NQRZOHGJH VNLOOV DQG DWWLWXGHY ZHQ SHFFMOLIY ¥ QSSUWHHFHHE
3HUUHQRXG =DEDOD DQG LQ FRQWHPSRUDU\ DSSURDFKHV WR
FRPSHWHQFLHY DUH QRW UHVWULFWHG WR WRRO PDVWHU\ Wk
RI DOJRULWRPPHO®WYLDQG HWKLFDO UHVSRQVLELOLW)\ LQ WKH
PDWHULDOV &RPSHWHQFLHV WR 7UDQVIRUP (GXFDWLRQ UHLQIF
HWKLFDO DQG FRQWH[WXDOL]HG LQWFHRQDWQR® X WHBRRRO R\
FRPPLWPHQW WR HTXLW\

,Q WKLV VHQVH UHLQYHQWLQJ HGXFDWLRQDO SUDFWLFHYV
PRGHV RI DVVHVVPHQW $FWLYH PHWKRGRORJLHVY SURMHFWYV
LOWOLIHQW VI\VWHPV SURYLGHG WKH\ GR QRW VXEVWLWXWH ¢
RI OHDUQLQJ $VVHVVPHQW LQ WXUQ PXVW UHPDLQ IRUPDWL)
IURP EHFRPLQJ GHFRQWH [W XX® LWHD MKIEU P B'Q W FALLADMUH.® E\ 7
DVVXPHV DQ H[SDQGHG UROH RI FXUDWRU PHGLDWRU DQG HW
LQFUHDVHY WKH FRPSOH[LW\ Rl SHGDJRJLFDO GHFLVLRQV DQG

‘H WKHUHIRGH RRK@A $UWLILFLDO ,QWHOOLJHQFH FDQ FRQ
ZKHQ XQGHUVWRRG DV D SHGDJRJLFDO PHDQV DQG QRW DV DQ
FRPPLWWHG WR LQWHOOHFWXDO DXWRQRP\ VREIMKO)MKVWL DH
ORULQ ZH UHDIILUP WKDW HGXFDWLRQ FDQQRW EH OLPLWHG V
FDSDEOH RI LQWHUYHQLQJ LQ WKH ZRUOG LQFOXGLQJ LQ WKH
FRQWHPSRUDU\ OLIH, 7TKKKRD Q GW W HVBWRYLEOH LQVWLWXWLRQ|
WUDLQLQJ H[SOLFLW HWKLFDO FULWHULD DQG SHGDJRJLFDO
RI HGXFDWLRQ HQVXULQJ WKDW WHFKQRORJLWF B & QG DQ FHRPHP
WR IRUP SHRSOH QRW PHUHO\ WR RSWLPL]H SURFHVVHYV

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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5()(5(1&(6

$QGHUVRQ 7HUU\ 5RXUNH /LDP *DUULVRQ ' 5DQG\ S$UFI

LQ D FRPSXWHU FRQIHUHQFLQJ FRQWH[W RRWQ O HRG KIRQ K U
+

&DVWHOOV ODQXHO $ VRFLHGDGH HP UHGH >7KH 1HWZRUN
,6% 1

'HO 3UHWWH =LOGD $SDUHFLGD 3HUHLUD 'HO 3UHWWH $0
WHRULD H SUIWLFD >3V\FKRORJ\ Rl VRFLDO ¥HMWOQYRIOQ \FKLR|G
6% 1

JORULGL /XFLKOGER RKHQ(RUPDWLRQ 2[IRUG 2[IRGPGL8QLYH

JUHLUH 3DXOR 3HGDJRJLD GD DXWRQRPLD VDEHUHV QH
$XWRQRP\ .QRZOHGJH 1HFHVVDU\ IRU (GXFDWLRQDQ63%UDFWLF

*DGRWWL ORDFLU 3HGDJRJLD GD SUIi[LV >3HGDJRJ\ RI 3UI
+ROPHV :D\QH 7XRPAULILFNED ,QWHOOLJHQFH DQG (GXFD'

SUDFWLFHV /RQGRQ ,6®AWOHGJH

.HQVNL 9DQL ORUHLUD (GXFDomR H WHFQRORJLDV R Qf
THFKQRORJLHV 7KH 1HZ 5K\WKP Rl ,QIRUPDWLRQ@ HG &DP

IDQNVKHDU &ROLQ .QREBMOLEVFKWOU\GIHZ3UMFWLFHWBQG
ODLGHQKHDG 2SHQ 8QLYHUVLW\ 3UHVV 6% 1

ILEKQHR -RVp &DUORV $GHXV SURIHVVRU DGHXV SURIHVYV
GRFHQWH >*RRGE\H 7HHZF K& D WRRGEOHHPDQGY DQG WKH 7HDFK
&RUWH],6%1

ORUDQ -RVp ODQXHO 1RYDV WHFQRORJLDV H PHGLDoOm
S3HGDJRJLFDO OHGLDWLRQ@ &DPSLQDV 3DSLUXYV ,6%1

ORULQDUGRYVY VHWH VDEHUHY QHFHVVIULRY j HGXFDomR GR
IRU WKH (GXFDWLR® R IBRB/XGIR) X8\ RUMKE] %UDVtOLD 81(6&2

1REOH 6DIL\D 8PRMD $OJRULWKPV RI 2SSUHWWVEBRBL VR Z1k
<RUN 1HZ <RUN 8QLYHUVLW\ 3UHVV ,6%1

2Y91HLO &DWK\ :HDSRQV RI ODWK '"HVWUXFWLRQ +RZ %LJ
'"HPRFUDF\ 1HZ <RUN &URZQ ,6%1

3DYHDX $0DQH H/YD QDIOANRIXGXY GXPpULTXH GLFWLRQQDLUH
3DULV +HUPDQOQO 6% 1

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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SHUUHQRXG 3KLOLSSH &RQVWUXLU DV FRPSHWIrQFLDV G
6FKRRO@ 3RUWR $OHJUH S$UWPHG ,6%1

6DYLDQL '"H3HGIDIRALD KUMWWDLFBRULPHLUDYV DS@&RLVIDRD
SHGDJRIWS$S9EURDFKHG@ &DPSLQDV $XWRUHV $VVRFLDGRYV

6HOZ\Q 1HLO (GXFDWLRQ DQG 7THFKQRORJ\ .H\ ,VVXHV D
$FDGHPLF ,6% 1

BHOZ\Q 1HLO 6KRXOG 5RERWGE WHKHHO)DXFWHX DHHERRDKPHERLXIFEEMA DRI®
3UHVV 6% 1

6RXVD 9LYLDQQH &RPSHWIrQFLDVY SDUD WUDQVIRUPDU D
HGXFDFISBRRQGOGH >&RPSHWHQFLHY WR 7UDQVIRUP (GXFD\
7UDQVIRUPDWER® &QLUWLWRUD 7THOHVDSLHQV

6RXVD 9LYLDQQH &RPSHWrQFLDV SDUD WUDQVIRUPDU D
8QLGDGH >&RPSHWHQFLHV WR 7UDQVIRUP (GXFDWLRQ 7HFKQ
(GLWRUD 7THOHVDSLHQV

7buGLl ODXULFH 6DEHUHV GRFHQWHV H IRUPDomR SURILV
7UDLQLQJ@ 3HWUYSROLV 9R]HV ,6%1

9DOHQWH -RVp $UPDQGR 2 FRPSXWDGRU QD VWFLUHGEQDGW
.QRZOHGJH 6RFLHW\@ &DPSLQDV 81,&$03 1,(' 6% 1

9DOHQWH -RVp $UPDQGR )RUPDomR GH SURIHVVRUHV SD
7UDLQLQJ IRU WKH 8VH RI ,QIRUPDWLFVY LQ 6FKRRO@ &DPSLQLCL

=DPD $QWRQL $ SUIWLFD HGXFDWLYD FRPR HQVLQDU >(
$OHJUH $SUWPHG 6% 1

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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%UXQD 5DIDHOD B6RXVYD SHQ-WHVTXNHDQEELEORKR® 6 DOJBDGR 5RVH
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6WXGHQWYV ZLWK GLVBDEFHIWLIRQDPDD BULY/ISWOIDHY RU IDFH GLIILF
VSHFLILFLWLHY DUH FRQVLGHUHG VSHFLDO LQVRIDU DV WKH\ 1
OHDUQLQJ GLIILFXOWLHV 7KH JHQHUDO DLP RQPMKR N VWHIDLN HKOHIU
DW WKH HOHPHQWDU\ OHYHO DW -RmR &KDPD OXQLFLSDO 6FKR
TDERDGR VWDWH RI ODWR *URVVR GR 6XO 06 7KH UHVHDUFK
WHDFKHUV DW -RmR &KDPBHOX QXPIOIDIOHEFWRRSURYLGH HGXFDW
VSHFLDO QHHGV" 7R FDUU\ RXW WKLV VWXG\ ZH HPSOR\HG D T
ELEOLRJUDSKLF UHYLHZ ,Q DGGLWLRQ WR WKHVH{VHS 8B R DGLKWHH
ZLWK WHDFKHUV E\ GHOLYHULQJ TXHVWLRQQDLUHYVY LQ SHUVR
LWHPV UHODWHG WR WKH VHUYLFH SURYLGHG WR VWXGHQWYV .
WKH ILHOG RIWISKRI@LDOHHEXVFOOWY GHPRQVWUDWHG WKH LPSRL
WHDFKHUV VR WKDW WKH\ NQRZ KRZ WR GHVLJQ LQVWUXFWLRC(
QHHGV )RU WKH GHYHORSPHQW RI WKLV ZRUNDRW KRKH ]D VRIURHP
VFKRROTY DGPLQLVWUDWLRQ DQG IURP WKH WHDFKHUV ZKR ZF
8QLW ZKHUH ZH FDUULHG RXW WKH 6XSHUYLVHG 3URIHVVLRQD!
&KDPD OXQLFLSDO 6RKWRB PXREPWHIEO LW\ RI $SDUHFLGD GR 7D

.H\ZRUGYHFLDO HEXBEEWHR@EKHU WUDLQLQJ

1*UDGXDWHG LQ 3HGDJRJ\ IURP WKH 6WDWH 8QLYHUVLW\ RI ODWR *URVVR G
(PDLO EVRXVDUDID#JPDLO FRP

2*UDGXDWHG LQ 3HG6WDRWA BURPF MKWHLW\ RI ODWR *URVVR GR 6XO

(PDLO OXLVKVRXVD #JPDLO FRP

$'RFWRU RI (GXFDWLRQ SURIHVVRU LQ WKH 3HGDJRJ\ FRXUVH DW WKH 6WD'
(PDLO DLOWRQ URVHQGR#XHPV EU

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ

('8&%$7,21%/ 6(59,&( )25 678'(176 :,7+ ',6$%,/,7,(6 ,1 (/(0(17$52-(28&BF0S1081,&,3$/
6&+22/ [2&$7(' ,1 7+( 081,&,3%/,7< 2) $3$5(&, ' $+R733%2$'@$72 *52662 '2 68/


https://doi.org/10.63330/aurumpub.022-021

,1752'887,21

7KLV VWXG\ DGGUHVVHG WKH HGXFDWLRQDO VHUYLFH SUR
(GXFDWLRQ DWXRMRLERDPOFKRRO ORFDWHG LQ WKH PXQLFLSE
RI ODWR *URVVR GR 6X0O 06

7KH ZRUN ZDV GHYHORSHG ZLWKLQ WKH VFKRRO HQYLURQI
FRQVWUXFWLRQ RI GLYHUVH OHDUQLKQ WSHR BHRZ® Z D\QRE K QB
NQRZOHGJH :LWKLQ WKLV FRQWH[W WKH VWXG\ IREFXVHG RQ

7KH UHVHDUFK SUREOHP ZDV 'R WKH WHDFKHUV DW -RmR
SURYLGH HGXFDWLRQDO VHDOLEHWGWR VWXGHQWY ZLWK VSHFL

7KH JHQHUDO REMHFWLYH ZDV WR XQGHUVWDQG WKH LPSF
OHYHO DW -RmR &KDPD OXQLFLSDO 6FKRRO ORFDWHG LQ WKH
VSHELILF REMHEWLYHV ZHUH WWRVWL 6 HBWHLOWVIK@ WRHQH G X¥ D BILC
WKH WUDLQLQJ RI WHDFKHUV DW -RmR &KDPD OXQLFLSDO 6FKR
DQDO\]H WKH QHHG IRU DQG LPSRUWDQFH Rl FRQWLQXL®H HGX
VWXGHQWYV

7KH GHYHORSPHQW Rl WKH VWXG\ DURVH IURP WKH GHPDQ
UHJDUG WR VWXGHQWY ZLWK GLVDELOLWLHVY ZKLFK UHTXLUH
RUJDQL]H WKHLU SODQQL BB ®\W RHKCD YWD B H¥TM DQ NNEH BB R FK Y @ .
VWXGHQWYV

&RQWLQXDWLRQ RI WKLV ZRUN PD\ EULQJ IXUWKHU NQRZO|
VFKRRO HQYLURQPHQW ZKR UHTXLUH WKDW WHDFKHBQ SRAMH
MRXUQH\ WRZDUG NQRZOHGJH FRQVWUXFWLRQ HQFRXUDJLQJ
SURIHVVLRQDOV

7R EHWWHU XQGHUVWDQG WKH WRSLF LQ LWHP ZH SUHVI
XVHG WR FDUU\ RXW WKILWFMXWXGWKB LYHPXVLEA 81 VWXGHQW\
UHOHYDQW OHJLVODWLRQ LWHP DGGUHVVHV WKH LPSRUWDQ
HGXFDWLRQ IRU WHDFKHUV WR SURYLGH TXDOLWYWD QG G TIXQ V@
LWHP GLVEXVVHV WKH FRQWLQXLQJ HGXFDWLRQ LQ VSHFELDO
OXQLFLSDO 6FKRRO ZLWK UHVSHFW WR 6SHFLDO (GXFDWLRQ

3$7+6 2) 7+( 5(6($5&+ 0(7+2'2/2*< $1' 7+(25(7,&%$/ )5$0(:25.
0(7+2'2/2%<

7KH VWXG\ ZDV GHYHORSHG XVLQJ WKH 6FLHOR DQG *RRJO
8QLYHUVLW\ Rl ODWR *URVVR GR 6XO 8(06 8(06fV GLJLWDO O

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ

('8&$7,21$/ 6(59,&( )25 678'(176 :,7+ ',6$%,/,7,(6 ,1 (/(0(17$5< ('8&$7,21 $7 -2-2 .
6&+22/ [2&$7(' ,10B4(&,3$/,7< 2) $3$5(&,'$ '2 7%B2H’R 2) 0$72 *52662 '2 68/



3HULRGLFDOV LQ WKH ILHOG RXNFISHRLBB YH® YWD %W UR § LOHLH X \G
RWKHUV

7KH VWXG\ KDG D TXDOLWDWLYH DSSURDFK ZLWK ELEOLR.
FRPSRQHQWV

7KLV PHWKRGRORJ\ ZDV FKRVHQ DV D ZD\ WR DGG JUHDWH
H[WHQH OLWHUDWXUH LQ WKH ILHOG LQ WKH FDVH RI WKH ELE

4XDOLWDWLYH UHVHDUFK LV FKDUDFWHUL]HG DV SULYLOH.
VWXG\ Rl LQGLYLGXDO DQG JURXS VRFLDO DFWLRQW DF ROQQX EW
FKDUDFWHUL]HG E\ KHWHURGR[\ DW WKH PRPHQW RI DQDO\VLV

)IYHUR &HQWHQDUR S VWDWH WKDW 3WKXV GRFX
SURFHVV WKDW XVHV PHWKRGV DQG W HFK@LUT XHYG| B Q MO M LD/S K
GRFXPHQWYV RI WKH PRVW YDULHG W\SHV ~

$FFRUGLQJ WR &DYDOFDQWH DQG 20LYHLUD ELEOLRJ
DQG DQDO\VLV RI GRFXPHQW V22 X\AKL Q VWEKRIRWR/L HORHM HF GARIPVDU
VHIQWLILR PUWKR®WVGLUHFWO\ UHO\LQJ RQ HPSLULFDO IDFWV
FRQVLGHULQJ WKH FRQWULEXWLRQV RI DXWKRUV RQ D JLYHQ !
UHVHDUFK FKDUDFWHUL]JHG E\ W KB W I RW SHMWP DHF N RKKWE HAF I

JLHOG UHVHDUFK ZDV FK RAMRHID 6HFHDXWSHHR WWKH DG HIOH
WKH WUDLQLQJ RI WHDFKHUV WR ZRUN LQ VHUYLQJ VWXGHQWV

JRU WKH LQLWLDO GHYWHIOR SROQRZRQ WE&H \VZAULS WRUV ZHUH
WUDLQLQJ :H ILUVW VHOHFWHG ZRUNV DQG SXEOLVKHG DUWLF
REMHFWLYHVY VXEVHTXHQWO\ ZH FUHDWHG UHDGLQJ QRWHV |
ILHOG UHVHDUFK ZH SUHSDUHG D TXHVWLRQQDLUH ZLWK TXH\
TXHVWLRQQDLUH ZDV GHOLYHUHG SHUVRQDOO\ WR WKH UHVHE
DQDO\WLY DQG GLVFXVVLRQ RXHVRHL R 8 VYAHWNAF RVENRI B GQ HZG WKK B R
FORVHG TXHVWLRQV

THEORETICAL FRAMEWORK

,Q WKLV LWHP ZH VRXJKW DXWKRUV ZKRVH ZRUNV DGGUHYV
VWXGHQWY ZLWK GLVDELOLWLHYV BEQVWK HZWFEXRIRDHIQQY RY R QP K
IUDPHZRUN 6LOYD &DUYDOKR OHQH]HYV SRVD
SRVBREROD 'HO 3UHWWH 9\JRWYV N\ OHOR

,Q DGGLWLRQ WR WKHVH WKHRHGVWMW DVKE® OHJL VioDDIWMLIRID
‘H SUHVHQW EHORZ WKH VWDWHPHQW E\ 6LOYD &DUYDOKR

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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3, W VKRXOG EH HPSKDVL]HG WKDW puLQFOXVLYH HGXFDWLRQ
SODFHPHQW LQ WKH FO DYV ¥ittaRsPindfiobsgnGhe/¢dubafibnL.syéteBiH P D Q G
involving respect for individual differences, cooperation among students, teachers trained to
include all students in all school activities, and, above all, work on the issue of respect and
GLJQLW\ ~ 6lh® 3007, & POY)Y D

1HHGVY DUH UHODWHG WR LQGLYLGXDOV ZKR KDYH OHDUQL
VSHFLILF UHVSRQVHV IURP WKH WHDFKHU LQ KLV RU KHU SHGTEL

BWXGHQWY ZKR JHQHUDWH VSHFLDOWYHHGW K VORI XU QK @
WKRVH ZLWK GLVDELOLWLHVY UDWKHU E\ YLUWXH RI WKH QHH
UHTXLUH VSHELILF UHVSRQVHV DGHTXDWH WR HDFK GLIILFXOW

5RVD KLJK B GXADW WKW QHHGYV PD\ LQFOXGH WKRVH
SK\WVLFDO VRFLDO LQWHOOHFWXDO HPRWLRQDO DQG VHQVR!
UHPRWH RU QRPDGLF SRSXODWLRQV OLQJXVDWYP QMVDK B GFR R |
PDUJLQDOL]JHG JURXSYV

7KH SUHVHQFH RI VWXGHQWYV Z+OMK GQ V Q E LSAULRNFIHAAY LUH ZWXKLF
UHVSRQVHY DQG VLJQLILFDQW DWWHQWLRQ IURP WKH WHDFKH
UHVR XU FOHAL OUKWDDWIH WKHLU DFFHVV WR FXUULFXODU FRQWHQV

7KH FUHDWLRQ DQG LPSOHPHQWDWLRQ RI LQFOXVLYH HGX
SHUVSHFWLYH RQ WKH SUHVHQFH Rl VWXGHQWYV ZIEWKVGLVDELC(

In Brazil, the National Policy on Special Education from the Perspective of Inclusive Education
ensures access to regular education for students with diverse disabiktielectual, physical,

deaf, blind? those with pervasivdevelopmental disorders, and students with high
abilities/giftedness, from early childhood education through higher education (Neto et al., 2018, p.
84).

‘LWK WKH FUHDWLRQ RI OHJLVODWLRQ DLPHG DW VHUYLQJ
HGXIFDQV LW EHFDPH SRVVLEOH WR RSHQ D ZLGH UDQJH RI1 VLJC
VHHQ WKURXJK D QHZ OHQV ZLWKLQ WKH HGXFDWLRQDO FRQW

7KH )HGHUDO &RQVWLWXWLRQ DQG WKH 6WDWXWH RI WKH &
to quality education, understood as an educational process that leads learners to a comprehensive
and civic formation. This quality school, through the content it offers and the social relations it
provides, promotes human development in its fullness, tondiof freedom and dignity,

respecting and valuing differences (Silva; Carvalho, 2017, p. 294).

7KH UHOHYDQFH Rl WKH WHDFKHUfV SUDFWLFH LQ KLV RU
DFFRXQW WKH QHHG IRU ZRUN JHDHHG FWVRZW U R QMWW PRIEQWR Y P Q
ZLWK FKDOOHQJLQJ DQG HQULFKHG DFWLYLWLHVY 7KH WHDFKH

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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OHDUQLQJ YDOXLQJ WKH VWXGHQW %DUERVD VWDWHV W
KH RKH EH DEOH WR OHDUQ WR GHDO ZLWK LW ZRUNLQJ ZLWK
FRQFOXVLRQV ZLWK YDU\LQJ GHJUHHV Rl FRPSOH[LW\ ZLWKRX
RU VXSHULRULW\

7KLV SURIHVVLRQDOGHKRX RS HKUHFRP W KHDWW X % DUERV D
WHDFKHU VKRXOG SURYLGH WKH VWXGHQW ZLWK ZD\V WR HVW
RYHUFRPH IHDU DQG GHIHQVLYHQHVYV UHJDUGLQJ QHZ NQRZOH

7KH VFKRROTV DARGIHQWR RRDSLYH VNLOOV DQG NQRZOHG.
LQGHSHQGHQWO\ DQG VXSSRUW VHUYLFHV VKRXOG EH DGDSW
VXSSRUW VHUYLFHV DUH LPSRUWDQW LQ WKMFKAKRR ERQKFRV)
JHQHUDOLVW V2 KQF V3SOGIGHROLKRWMW Rl FXUUHQW HGXFDWLRQDC
IDFHG E\ WRGD\TV3VBKRRODO VH 6 RAMLHOW W H

,Q WKLY FRQWH[W LQWHUDFWLRQIRUMKKS WKHMWHFRRIF/OGHS
%DVHG RQ WKH VWXGLHV RI 3LDJHW ZKRVH IRFXV LV WKH
FRQVWUXFWYV KLPVHOI WKURXJK KLV DFWLRQ XSRQ WKH REMHF
EHWZHHQ VX EIMFRWWKDPS DEDORZV WKH VXEMHFW WR FRQVWUXTF
FKDUDFWHULVWLFV DQG HVWDEOLVKLQJ UHODWLRQVKLSV QHF

Considering that the proposal of inclusion signifies a change in teaching conditions ahis that
change depends largely on teacher training and practice, in the sense of leading innovative
practices that foster the participation of all students, it is understood that published materials must
be accompanied by guidelines on the actions and #kiltghe teacher should display to create
conditions for learning for all students (Ro$tinola; Del Prette, 2014, p. 345).

BHUYLQJ VWXGHQWY ZLWK GLVDELOLWLHV SUHVXSSRVHV W
GHDO ZLWK H[LVWLPH HW RKHCWWXEBH QR TV OHDUQLQJ H[SHFWD

7KH GHPDQGV RI WRGD\JV ZRUOG ZLWK UHVSHFW WR WHDFK
curricular knowledge but also skills of reflection on practice and many other abilities in carrying

out educational aaih. Such behaviors are not disconnected from the specific role the teacher
DVVXPHVY QRU IURP WKH WHDFKHUTfVY FRQFHSWLRQV DQG UH
knowledge, but they must be directed toward promoting articulation between acadenig learn

DQG VWXGHQWYVY VRFLRHPRRNIR Q& RPre®HOHPREPH.HQW 5S5RVLQ

7KH WHDFKHUYV SUDFWLFH LQ WKH HGXFDWLRQDO SURFHYV
DQG WKH SXUVXLW RI NQRZ®OWHDELONQRAMD YGVKEB QDWW HULV YV
FRQVWUXFWLRQ DQG SUDFWLFH RI OHDUQLQJ

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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YRU 9\JRWVN\ SURSHUO\ RUJDQL]HG OHDUQLQJ UHVXC
VHWWLQJ LQ PRWLRQ PDQ\ GHYHORSPNYWQWLDWRBMSMAW WRK W
IXQFWLRQV PD\ EH RUJDQL]JHG 9\JRWVN\

(GXFDWLRQ LV D ULJKW RI DOO VXEMHFWV 7KH VFKRRO DV
IRUPDWLRQ DQG LQ XSKROGLQJ KLV RU KHU ULJKWV EHIRUH VF

Educatim is considered a right of all, a duty of the State and the family, and is to be promoted and
encouraged together with society, fostering personal development, preparation for the exercise of
citizenship, and qualification for work. It may also be seea fator of cohesion that must take

into account the diversity of individuals and human groups; respect for diversity and for the
specificity of individuals is a fundamental principle of educational practices. Thus, educational
systems must respect plusati, the richness of cultural expressions of the various social groups
that make up society, and the multiplicity of individual talents (Silva; Carvalho, 2017, p. 294).

OHOOR VWDWHYVY WKDW IRU 9\JRWVN\ WLV K LW W\KR-
RITHU RSSRUWXQLWLHYVY IRU WKH UHSURGXFWLRQ RI KXPDQ DSV
WHDFKHUV PXVW HQVXUH WKH DSSURSULDWLRQ RI WKHVH TXD
DVVLPLODWHG E\ WKHVKKLPG\ \GRH WHKOR\S KMVMN RO O V

6WXGHQWYV ZLWK GLVDELOLWLHYV UHTXLUH D PRUH VSHFLIL
LQFOXVLRQ RI WKHVH VWXGHQWY GHPDQGV WKDW WKH UHVSRC(
EH RUIJDQL]JHGQVY IEDAMH @&/ R@QF&LYHUVLW\ UHOLHYVY RQ LPSOHPHQV
FXUULFXOXP DQG ZRUN PHWKRGYV DLPLQJ DW UHVXOWY DQG V.

BHUYLQJ VWXGHQWYV ZLWK GLVDELOLWLHW VR XX E b N VWKDUM
HQKDQFH WKHLU OHDUQLQJ 6HUUD FRQVLGHUV WKDW HII
HQVXUHG E\ SXEOLF SROLFLHV DQG PXVW SURYLGH D SHGDJRJ
DQ DSSURSULDWH NGHK[BSHWF WAV WK@W PHHW

3HGDJRJLFDO SUDFWLFH VKRXOG KHOS VWXGHQWY GHYHO|
KLIKOLJKWY WKDW DFWLYLWLHV VKRXOG VXSSRUW SURFHVVH\
WKH\ DUH DEOH WR LQYHQOWDWMWQRDOKGIM WKWREOKVKHG ZLWK \

7KH 6DODPDQFD 6WDWHPHQW SUHVHQWY WKH IROORZLQJ J
HYHU\ VWXGHQW KDV WKH ULJKW WR HGXFDWLRQ DQG VKRXOG
DSSURSULRIWHDUHWYHQ@J HYHU\ VWXGHQW KDV XQLTXH FKDUDFW
QHHGVY HGXFDWLRQDO V\VWHPV PXVW EH UHRUJDQL]JHG DQG H
GLYHUVLW\ Rl VXFK FKDUDFWHULV\®LHES XFOG QRIGIBY QUHWGCE HRN
WKH UHJXODU VFKRRO ZKLFK VKRXOGHJFWR B PRGDMGD NWRIN P UZH..
ZLWK DQ LQFOXVLYH RULHQWDWLRQ DUH WKH PRVW HIIHFWLYH

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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ZHOFRPPEXETRWLHY EXLOGLQJ DQ LQFOXVLYH VRFLBWYRD®G D
'HO 3UHWWH

6SHFLDO HGXFDWLRQ FRQIHUV XSRQ DOO WKH ULJKW WR V
LQ VSHFLDO FODVVHWHXNVWHEW DYNKIUMBLRAG LQ VSHFLDO HGX|
FODVV PXVW EH LQ DFFRUGDQFH ZLWK WKHLU HGXFDWLRQDO C
DGDSWDWLRQV %UDVLO

W LV LPSRUWDQW WKDW WKH WHIHD ERKW WDH R [FOWRIS RIMMIG

HPSKDVL]HV WKDW WKH WHDFKHU PXVW KDYH WKH VWXGH
YDULRXV DFWLYLWLHVY VR WKDW WKH VWXGHQW GHYHORSV VNI

7KH QH[W LWHY WE&BUHWWBRUWDQFH RI FRQWLQXLQJ HGXFDW
LQ WKH VHUYLFH SURYLGHG WR VWXGHQWY ZLWK QHHGYV

THE IMPORTANCE OF CONTINUING EDUCATION IN SPECIAL EDUCATION FOR
TEACHERS: A DOCUMENTARY AND BIBLIOGRAPHIC REVIEW

&RQWLQXLQJ HGXFDWLRQ IRU WHDFKHUV ZRUNLQJ LQ VSHF
DQG GLDORJXH JLYHQ LWV LPSRUWDQFH IRU WKH GHYHORSPH!
VHUYLQJ VWXGHQWY ZLWK GLVDELOLWLHYV

3URIHVVLRQDROFAXIDUIHM. D SURPLQHQW SODFH LQ DFDGHPLF
FRQFHUQLQJ WKH VFKRRO LQFOXVLRQ Rl VWXGHQWY ZLWK VSH
DSSURSULDWH SURIHVVLRQDO WUDLQLQWWRQHRRWSWHK H /GG KL\
FRQWH[WV VXFK DV WKH FODVVURRP RU RWKHU VFKRRO VSDFH
WH[WV DERXW VFKRRO LQFOXVLRQ RI VWXGHQWY ZLWK VSHFLEC
XQGHUVWRRG SURDMVVLRQDO SUHSDUDWLRQ GRHV QRW HQG XS
SURJUDP &UX]

7KH 1DWLRQDO &XUULFXOXP *XLGHOLQHV IRU 7THDFKHU (G X
VWUHVV WKDW KLJKHU HGXFDWLR QDL U WXMULHR® W R XG/MD @/ Z D
LQYROYLQJ GLYHUVLW\ LQ VFKRROV ,Q $UWLFOH  WKH *XLGH
FRQWHPSODWHY VWXGHQWY ZLWK VSHFLDO HGXFDWLRQDO QHI

W LV QHFHVVDU\ WRXIQ\G H Q VIMEXF® WLKRDQVWRK P HHW WKH SD
LQFOXVLRQ GHSHQG RQ WKH VRFLDO HFRQRPLF DQG FXOWXU
FRQFHSWLRQV DQG VRFLDO UHSUHVHQWDWLRQV UHGRXWIFE&WR
DYDLODEOH WR WKH VFKRRO ,Q WKLV VHQVH WHDFKHU HGXFE
SUHVHQW 7KXV LW LV UHOHYDQW WKDW WKH WHDFKHU EH WU

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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DUWLFXODWLQJ LW ZLKVW KR DFHNW.IRQFDAEG WHURKHIWLRQ RI WKH

JRU &UX] DFDGHPLF DQG SURIHVVLRQDO NQRZOHGJH
WUDLQLQJ IRVWHULQJ D FORVHU UHODWLRQVKLS LERHOVIDHXQ \E T
,Q WKLV VHQVH WKH WHDFKHUJV HYHU\GD\ OLIH PXVW EH VHH
VXSSRUWV SUDFWLFH

7HDFKHU HGXFDWLRQ DFTXLUHG D QHZ SHUVSHFWLYH LQ
7HDFKHU 7UDLPLGXEDWARY 3$5)25 ZKLFK ZDV SURSRVHG WR
WKH PLQLPXP WUDLQLQJ QHFHVVDU\ IRU DOO WHDFKHUV VHHN
HGXFDWLRQ DQG VWDWH DQG PXQLFLSDO BESRUWPHQYWDW DBC(
ZRUNLQJ LQ EDVLF HGXFDWLRQ KDYH DFFHVV WR DQ XQGHUJUI

,Q 6SHFLDO (GXFDWLRQ GHEDWHYV DERXW WKH WUDLQLQJ
VHUYLFH RI VWXGMQWY ZOWROMH BEGMJIJRILFDO PHHWLQJV KHC
SXEOLF HGXFDWLRQ SROLFLHY DQG WKHRUHWLFDO UHIOHFWL!
H[SHULHQFH LQ WWGE&DW ISDPKERLIPH GIV\ REVHEDWGRIQQ EBRWLQXLCG

7KH QH[W LWHP GLVFXVVHV WKH FRQWLQXLQJ HGXFDWLRQ
&KDPD OXQLFLSDO 6FKRRO DOVR FRQVLGHULQJ WKH LPSRUWD
GLVDELOLWLHYV

CONTINUING EDUCATION IN SPECIAL EDUCATION OFFERED TO TEACHERS AT
JOAO CHAMA MUNICIPAL SCHOOL

-RmMR &KDPD OXQLFLSDO 6FKRRO LV ORFDWHG LQ WKH PXQl
&RQILQV QR LQ WKH -DUGLP $HURSRUWR QHLJKERUKRRG
DQG KDG DV LWV ILUVW SULQFLSDO 3URIHVVRU (GLOHLGH $SDLU
3URIHVVRU 9HUD /XFLD 3HUHLUD

WV 3ROHM@DFRIOLFDO 3URMHFW 333 ZDV SUHSDUHG LQ
UHJXODWLRQRQWBHADFDWLRQ *XLGHOLQHYV DQG J)UDPHZRUN /L
JHGHUDO &RQVWLWXWLRQ &) WKH 6WDWBIVORI WKH &KLWE& HD
IDWLRQDO &RPPRQ &XUULFXODU %DVH %1&& WXWR5HURYNQ FG
6XO0 DQG WKH GHOLEHUDWLRQV Rl WKH OXQLFLSDO (GXFD
3DUDQKRV 06 QDPHO\ '"HOLEHUDWLRQV QR DQG RI -D
WKH SULQFLSOHV DQG JXLGHM\Q B 8 SRIRYHGED B R WD & HBIHPH.QYW V
LQVWLWXWLRQ ZKLFK DIWHU DQDO\VHV UHIOHFWLRQV DQG G
ZLWK WKH H[SHFWDWLRQV DQG QHHGV RI LWV VFKRRO FRPPXQ

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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5HJDUGLQJUMKNHDUW®GLW ZDV FRQGXFWHG ZLWK WZR IHPD
IRU WKMWUWHPEWXUHG LQWHUYLHZ VFULSW EDVHG RQ WKH SUDF
HGXFDWLRQ LQ WKH HOHPHQWDU\ OHYHO DW R KR &KW A D YOLXHZL
RSHQ DQG FORVHG TXHVWLRQV ZH VRXJKW WR XQGHUVWDQG |
WR ZRUN LQ VSHFLDO HGXFDWLRQ OHQJWK RI SUDEFWLFH LQ V.
RIIHUHG WR ZRUNGX®DAMBHFEQD SRVVLEOH WUDLQLQJ QHHGV IRU .
ZKHWKHU WKH VFKRRO XQGHU VWXG\ RITHUV KXPDQH VHUYLFH
WKH LQWHUYLHZHH IHHOV TXDOLILHG WR ZRUN ZLWK WKHVH V\

7KHUMW LWHP DGGUHVVHV OHQJWK RI VHUYLFH LQ VSHFLD
, KDYH EHHQ ZRUNLQJ DW WKH VFKRRO IRU PRQWKV $ 6 7H

\HDUV

7KH UHVSRQVHV VKRZ W&BQWJIJREHRS WRIHYWIVAR QD OYLWH VLI
RWKHU ZKLFK PD\ OHDG XV WR XQGHUVWDQG WKDW VKH KDV V

5HJDUGLQJ KLJKHU HGXFDWLRQ WUDLQLQJ Rl WKHVH. BORI|
HGXFDWLRQ LW LV REVHUYHG WKDW RQO\ SURIHVVLRQDO $ 6

$V IRU WKH OXQLFLSDO 'HSDUWPHQW RI (GXFDWLRQ RI $SD
WHDFKHUV WR GHDO ZLWK VW XGHQWWZHUWK WVB\H E Q5@ A-DOAXHF DK
RITHUHG 6HH WHDFKHU 3 $ IV UHVSRQVH 1R WR GDWH ZH KD
VSHFLDO HGXFDWLRQ ~

7KH UHVSRQVHY UHYHDO WKH DEVHQFH RI WUDLQXWHJ RQ W
PXQLFLSDOLW\ LQ TXHVWLRQ

5HJDUGLQJ LGHQWLILFDWLRQ RI JDSV LQ WHDFKHU WUDLQ
$6 VWDWHV WKDW WKHUH LV QR WUDLQLQJ EXW VKH HPSKD
'HSDUWPHQW R (WG} FEDWL\RRGIHQWHN ZLWK GLVDELOLWLHYV

7KH VHFRQG LQWHUYLHZHH 3$ DVVHUWYV WKDW WKHUH D
HGXFDWLRQ

&RQFHUQLQJ WKH SURYLVLRQ RI KXPDQH VHUYLFH WR SDU
&KDPD OXQLFLS®ORBANRRRQDO $ 6 HPSKDVL]HV WKDW WKHUH L
DFFRPSDQ\LQJ WKHLU FKLOGUHQ 3<HV WKH VFKRRO DOORZV S
JRRG SHUIRUPDQFH Rl WKHLU FKLOGUHQ ZLWK VSHFLDO QHHG\

,QWHUBLHZHKRZHG D ODFN RI NQRZOHGJH DERXW WKH VSD
ZLWK GLVDELOLWLHYV

5HJDUGLQJ ZKHWKHU WKH SURIHVVLRQDOV LQWHUYLHZHG
GLVDELOLWLHY LQWHUYLHZHH $ 6 WMHSRHUWKB WHKKRR & K H WHX\

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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KRZHYHU , VHHN HDFK GD\ WR OHDUQ VWUDWHJILHY DQG PHWKI
DQG GHPDQGV LQ WKLV DUHD ’

 QWHUYLHZHH 3$ WHOOV XV 31R XQIRUWXQDW HOX GHR Y
ZLWK GLVDELOLWLHV 38&°

JURP WKH SDUWLFLSDQWVY UHVSRQVHV ZH SHUFHLYH D OI
FRQWLQXLQJ HGXFDWLRQ IRU WHDFKHUV $OWKRXJK RQH RI Wi
HGXFDWLRQ V@&HHOHYRIDORUWHKWUDLQLQJ RQ WKH SDUW RI WKH

W LV LPSRUWDQW WR FODULI\ WKDW WKLV LV WKH VEKRRC
,QWHUQVKLS UHODWHG WR WKH 3HGDJRJ\ 3URJBRE DMK HNVKFHKRR
SULQFLSDO ZDV LQIRUPHG DERXW WKH FRQGXFW RI WKLV UHVF
&RQVHQW )RUP DJUHHLQJ WR DQVZHU WKH TXHVWLRQQDLUH :

FINAL CONSIDERATIONS

,Q WKH FRMHUVHVRIDWFK LW ZDV SRVVLEOH WR OHDUQ D ELW
WKH HOHPHQWDU\ OHYHO DW -RmR &KDPD O0XQLFLSDO 6FKRRO
7DERDGR 06 VSHFLILEFDOO\ UHJDUGLQJ WYX H FRQMWLIQXQ QUKH & X |
REVHUYHG WKDW WKHUH LV D JDS DQG D FRQFHUQ DPRQJ WKH
FRQWLQXLQJ HGXFDWLRQ IRU WKH DUHD RI VSHFLDO HGXFDWL

7KH VHUYLFH SURYLGHG WRHRWRGEB® V @ HVOK FSH § VLA LG
WKH 1DWLRQDO 3ROLF\ RQ 6SHFLDO (GXFDWLRQ ZKLFK HQVXU
UHJXODU HGXFDWLRQ UHTXLULQJ WKH DGRSWLRQ Rl PHWKRGF
UHFHLYH WKHVH VWXGHQWY 7KH 1DWLRQDO &XUULFXOXP *XLC
'&1V KLJKOLJKW WKDW KLJKHU HGXFDWLRQ LQVWLWXWLRQV F
GLYHUVLW\ LQ VFKRROV

6SHFLILFDOO\ LOHUBDOKFK ®EMHKFHW LW ZDV REVHUYHG WKD
HGXFDWLRQ DPRQJ WKH SURIHVVLRQDOV LQWHUYLHZHG ZKR V
LQ WKHLU SUDFWLFH ZLWK VWXGHQWY ZLWK GLVDELOLWLHYV

&RQVLGHGBREXRHKHN DU\ DQDO\VLYV WKDW BEBEDJIBHG DG FFHMR
-RmMR &KDPD OXQLFLSDO 6FKRRO LW ZDV YHULILHG WKDW WKH
FRQVRQDQFH ZLWK WKH 1DWLRQDO &XUULFXOKPR®DUDPHWHUYV

$V IRU FRQWLQXLQJ HGXFDWLRQ LW LV REVHUYHG WKDW \
SURIHVVLRQDOV ZRUNLQJ LQ VSHFLDO HGXFDWLRQ KRZHYHU
UHJDUGLQJ WKH VHUYLFH SURQLGHGS B/MRUW K\WM K H RXAU K GAHKQHV K/ L URL

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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SURIHVVLRQDOV 3% DQG FKLOGKRRG GHYHORSPHQW DVVLVWD
RI FRQWLQXLQJ HGXFDWLRQ IRU WKHVH SURIHVVLRQDOV ZKR Z

,Q UHVSRQVHPKRREMHFWHWHDWKH SURIHVVLRQDOV ZRUNLC
NQRZOHGJH WKURXJK VWUDWHJLHY DQG PHWKRGV WR ZRUN LQ
LV QRW HIIHFWLYHO\ RIITHUHG WR WKHVH SAARRHXDIYR QD GWR XWKH.I
QHHGV WKDW DUH XQNQRZQ WR WKHP ZLWKRXW VSHFLILF PHW.

7KH UHVXOWV GHPRQVWUDWH WKH LPSRUWDQFH RI FRQWL
LQ WKH SUDFWRFHVRIL REHOW SQ HOHPHQWDU\ HGXFDWLRQ DW -
UHYHDOLQJ D FRQFHUQ DPRQJ WKHVH SURIHVVLRQDOV LQ VHH
ZLWK GLVDELOLWLHYV

7KH UHVHDUFK FRQFOXGHV WK B DQRMR @R L\ UE O HVEEHF Q VDIQRG
IRXQGDWLRQ IRU SURIHVVLRQDOV ZKR VHUYH VWXGHQWYV ZLWk
VXSSRUW RI FXUUHQW OHJLVODWLRQ RQ WKLV LVVXH EXW DO\
SHUIRURD@KHILU SUDFWLFH

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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(VFROD OXQLFLSDO -RmR &K®DH®D J g UIRARHSHRR BERWHFIDER S |
$SDUHFLGD GR 7TDERDGR 06 >V Q @

5RVD 6XHO\ 3HUHLUD GD 6LOYD )XQGDPHQWRYV W Dy DRRGV
PHWKRGRORJLFDO IRXQGDWLRQV RI LQFOXVLRQ@ &XULWLED

5RVBRQROD $QGUpD 5HJLQED 'HO 3UHWWH =LOGD $SDUHF

SURIHVVRUHVY H D DVVHVVRULD EDVHDXIFKHHPRIODIEQ BPQ BVDIGRHY WR

DQG FRXQVHOLQJ EDVHG RQ HGXFDWLRQDO VRFLDO VNLOOV@
S * $YDLODEOH

KWWSV ZZZ VFLHOR EU M UEHH D T; I7TKJE[% 7W®FRFHVYUVHG RRUP

6DQWDQD ODULD 6LOYLD 5RVD $ FDWHJRULD GH DWLYLGD
D DERUGDJHFXQWWYDOFR7KH DFWLYLW\ FDWHJRU\ DQG WKH G
KLVWRYDMDXU DKO@D 9PUWROIED >V Q @ I

6LOYD 1DLDQH &ULVWLQD &DUYDOKR %HDWUL] *LUmMR (¢
HVFRODU QR %UDVLO QD SHUVSHFWLYD GRV SURIHVVRUHV XF
VFKRRO LQFOXVLRQ LQ %UD]LO |u:R;P LVORAHH $ B\ B M A 9ULADA. RZGV |
ODUtOLD Y Q S $YDLODEOH
KWWSV ZZZ VFLHOR EU M UEHH D 4:7 Q7.3/ 90/6*5* G60 "IRUP
0D\

‘HEHU 6XHOL :ROIl (GXFDomRXRDSHGEGKB Do nsR VL RQIL®XVE DD D>
FKDOOHQJHV IRU LQFO XV I@ H HECKFDWLRQ @

NJRWVN\ /HY $ IRUPDomR VRFLDO GD PHQWH R GHVHQ
VXSHULRUHV >7KH VRFLDO IR UP DRV LKRQ KRH UP B @ &F K\R K 5 ).’ BBDOSAS
ODUWLQV JRQWHV
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$1 $1$/<6,6 2) 7+( 352%FR09,1*%$6(" 7($&+,1* 0(7+2'2/2*< ,1 7+(
$3352$&+ 72 *(20(75<

@ KWWSV GRL RMUXPSXE

$0DQ *XVWDYR $OYHV 6LTXHLUD

$%675%&7

7KLV DUWLFOH GLVFXVVHV WKH W HNROLYQLRQ R IDM R PRHHMK RVG IRIDAR>
LWVHOI DV D OLWHUDWXUH UHYLHZHEMD XW KR UW KK\R LGHYCOH\EW LUJ
XQGHUVWDQG KRAYLQREFDHP FRQWULEXWH DV D PHWKRGRORJ\ |
FODVVURRP FRQWH[W 7KH VWUDWHJGKYWE VRIUX GD WIDWHKH OHW
FRQIURMWHGWIISRLQWY RI YLHZ DQG WKXV FRQVROLGDWH FRQV
UHVHDUFK LW LV REVHUYHG WKDW WKLV RIITHUV VXSSRUW LQ \
RI ODWKHPDWLFV DQG DERYH DOO *HRPHWU\

.H\ZRUGVREOHP VR®WKRGROKRHIKLHRIP HW U\

1/DWR VHQVX 6SHFLDOL]DWLRQ LQ OHWKRGRORJ\ Rl ODWKHPDWLFV 7HDFKLQ
YDFXOGDGHDBMR BXSHULRUY$SGH63HWUROLQD
/$77(6 KWWS ODWWHV FQST EU

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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,1752'88&7,21

‘H DUH HPEHBRWGGLIL OOHG ZLWK VKDSHV WKDW DUH LQ P|
EUHDGWK 7KH QRWLRQ RI WKH VSDFH RFFXSLHG E\ D ERG\ JLY
HILVWHQFH (VWLPDWLQJ WKH YROXPH RILWYH® PRHMQMLR QR O
DSSOLFDELOLW\ RI IRUPV LQ GDLO\ OLIH LV QRW D UHFHQW K>
PDWKHPDWLFV DQG WKH HYROXWLRQ RI KXPDQNLQG LQ WHUPYV
DGYDQFHG SUREOHPVFUDIODMFIG/ VDS IHRPH® ZLWK LQFUHDVLQ

'LWKLQ WKLV VFHQDULR SUDFWLFDO QHHGV VSXUUHG WKF
JHRPHWU\ ZDV SUHVHQW DV ZHOO DV WKH GLIILFXOWLHV LQ G
EHDXBW WKLY NQRZOHGJH FRXOG SURYLGH ZDV VXIILFLHQW W
TXHVW IRU DGYDQFHV LQ PDWKHPDWLFDO NQRZOHGJH OHG WR
SDWKV ZKHUH WKH FRPSOHWHQHRRPE D 8 UIRFH \Z\ MAK B KW P KR H Y
LUUHIXWDEOH UHOHYDQFH DQG DSSOLFDELOLW\ ERWK LQ PDW|
UHDOLW\ DURXQG XV 7KXV WKLV WHDFKLQJ ZRUN EHDUV WKH
SUREOHP)BR\OHG QWUNDFKLQJ PHWKRGRORJ\ LQ WKH DSSURDFK W

%DVHG RQ WKH WHDFKLQJ Rl JHRPHWU\ LQ D JHQHUDO FRQ
WKH WKHPH WKH VWXG\ VHHNV WR DQVZHU WKH IROORZLQJ U}
SUDFWLFH EH DSSOLHG WR WKH WHDFKLQJ RI JHRPHWU\ LQ ED
DGGLWLRQ WR UHGXFLQJ WKH DUJXPHQWY DQG DUWLILFHV QHI
WKH JHRPHWULF FRQW HJWW 8 UREPRIPYWRONFIWWLIQDVD/QG GHYHORS
FDSDFLW\ WR DVVRFLDWH JHRPHWULF FRQFHSWV ZLWK UHDOL)\

7KH PDLQ SXUSRVH RI WKLV ZRUN LV WR XQGHUVWDQG KR?
HGXFDWLRQ DQG KREDSURHMESURHOGE MR WKH DSSURDFK WR Wi
6SHFLILFDOO\ UHJDUGLQJ WKH GHYHORSPHQW RI WKH VWXG\ \
DV D WHDFKLQJ PHWKRGRORJ\ DW WKH HOHPH D¥BRUQDRYKHABRF

7KH UHOHYDQFH RI WKLV ZRUN PD\ EH FRQVLGHUHG XQGHC
FRQFHSWV UHODWHG WR JHRPHWU\ DQG WR SUREOHP VROYLQJ
DQG LV GHHSHQHGRIZHXHIUK FRWRRWKH WHDFKLQJ RI WKLV ILHO
DQG WKDW RI PDWKHPDWLFV DUH WLHG WR D UDQJH RI DEVWU
FDXVH LUUHYHUVLEOH KDUP WR WKH OHDHIROINEVDQGXEFRWNHR® \
7KXV LW LV QHFHVVDU\ WR VHHN VWUDWHJILHY WKDW IDFLOLW
JURXQGHG DV D FUXFLDO WRRO IR XRGHU ¥MIHYGV QUQ L HIRAPTHYWN
WKH QHHGQIRHUNWY QGLQJ HYHQ ZLWKLQ WKH DFDGHPLF HQYLU

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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7TKH GHYHORSPHQW RI WKLV ZRUN WRRN SODFH XVLQJ ELE(
HPSKDVHV )RU GDWD FROOHFWLRQ ZH SURSRVH D OLWHUDWX
D TXDOLWDWLYH SDUDOOHO DPRQJ WKH GLIITHUHQW FRQFHSWL
YDULRXV DXWKRUV ERWK IURP DSSOLHG P DWWHRIWALKMPD RIS |1
KLIKOLJKW %R\HU &DUO % $98VWAULSD GD RDMBDRQWRRBMR GR HC
JHRPHWULD QR %YUDVLO FDXVDV H FRQVHTXrQFLDV™ /25(1=%72
SHYLVWD GD 6RFLHGDGH %YUDVLOHLUD GH (GXFDomR ODWHPIWL
*HRPHWULD QR ZHNMLYWDDSD/ 6RFLHGDGH %UDVLOHLUD GH (GXF
5REHUWR )RUPXODomR H UHVROXomR GH SUREOHPDV GH PDWF

7KLY ZRUN LV GLYLGHG LQWR WKUHH IURQWYV RI GLVFXVVL
VROYLQJ IURP WKH SHUVSHFWLYH RI WKH PDWKHPDWLFV WHDF
SUREOHP VROYLQJ WKURXJK WE&EHDWHQ@V R LW KHDWBDERBDO O®\V DF
LQ WHDFKLQJ SUDFWLFH IRU WKH WHDFKLQJ RI JHRPHWU\ WKU

0(7+2'2/2*<
THE MATHEMATICS TEACHER AND INSTRUCTION ORIENTED TOWARD PROBLEM
SOLVING

,Q WKH H[HUFLVH RI WKHLU SURIHVVLRQ PDWKHPDWLFV W
GHFRQVWUXFW WKHLU LGHQWLW\ 'HYDOXDWRR®@FOPRE RQ ISIDR/
DUH DPRQJ WKH PDLQ SUREOHPV WKDW DIIOLFW WKH HGXFDWR
HGXFDWLRQ WRGD\ LV WKH VWXGHQW{V EORFNDH 8 RZANIKI ) HWKST
EHHQ WKH UHNEBW RQG RFAM GLWLRQDO WHDFKLQJ SUDFWLFHV
7KH FRQVHTXHQFHV RI WKLV EORFNDJH DUH UHIOHFWHG LQ D
WKH KLJK UDWHV Rl LOOLWHUDF\ DRIE SR & UW\ R Q %UCH LFROD@W
FKDOOHQJH Rl FRQWHPSRUDU\ HGXFDWLRQ LV WR EULQJ \RXQJ
SRVVLELOLWLHV WKDW TXDOLW\ HGXFDWLRQ FDQ DIIRUG ,W L
NQREZ®IH DQG OHDUQ IURP WKHLU H[SHULHQFHV DV JUHLUH DV

3(GXFDWLRQ LV D UHVSRQVH IURP ILQLWXGH WR LQILQLWXG
because they are unfinished and know themselves to be unfinished. This leads them toward their
perfection Education, therefore, implies a search carried out by a subject who is the human being.
pH7KH KXPDQ EHLQJ PXVW EH WKH VXEMHFW RI WKHLU RZQ H

JURP WKH XQGHUVWDQGLQJ WKDW ZH DUH LH)P B G°\R Q N Q¥ BN
LV IRUJHG (GXFDWLRQ LQ WXUQ LV WKH IUXLW RI WKDW XQG
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FRPSUHKHQVLRQ RI WKHLU UROH YLV)j)YLV WKH QHHGV RI WKH
PDWKHPDWLFV FORQWRIEPRIMMAOHOU ZLWK WKH JHRPHWULF FRQFH
ZRBMFW GLUHFWO\ DQG GHFLVLYHO\ LQ UHSUHVHQWLQJ UHDOI
EUHDGWK 1RQHWKHOHVV2 BKKLH KV UYD &M IORDQ B\ORIS/HIERE BJR G DD Q
IDLOV WR IXOILOO WKLV UROH UHVXOWLQJ LQ WKH OHDUQLQJ

5HIRUPXODWLQJ WKH LQVWUXFWLRQ GHYHORSHG LQ SXEOL
WKDW DIIOLFW\GKRDWHPGRUMDWH EH SURSRVH LQVWUXFWLRQ E|
PHWKRGRORJ\ DV D ZD\ RXW Rl WKH DIRUHPHQWLRQHG SUREOF
VXFFHHGHG LQ GUDZLQJ VWXGHQWVY DWWHQWLRQ W®JPIDWXBP
DWWUDFWLYH ZD\ WR UHSUHVHQW D PDWKHPDWLFDO VLWXDWL

35DSLG VRFLDO FKDQJHY DQG WKH HYHU)JUHDWHU DQG IDVYV
making an exact prediction of which mathematical skills, concepts, and algorithms would be

useful today to prepare a student for their future life. Teachingtbate concepts and algorithms

that are currently relevant does not seem to be the way, because they may become obsolete in
ILIWHHQ RU WZHQW\ \HDUV ZKHQ WRGD\TV FKLOG LV DW WK
reasonable path is to prepdine student to deal with new situations, whatever they may be. For

this reason, it is essential to develop initiative, an exploratory spirit, creativity, and independence
WKURXJK SUREOHP VROYLQJ "~ 'DQWH S

W LV HYLGHQW WK BRW R \WEDD/AHG ®RD PHKMHK RBUH PHFKDQLFD
NQRZOHGJH LV QR ORQJHU D YLDEOH URXWH WR PHHW WKH FX
LQVWUXFWLRQ EDVHG RQ FRQFHSWV IRUPXODV DQG SUWIRHG X
DFKLHYLQJ HGXFDWLRQ RI VRIFGX6 DUWHLRHY B/ PRV DFPE® TUHDSALHNH ¢
WKH VWXGHQW LV HPEHGGHG 3UREOHP VROYLQJ FDQ FRQWULI
GLUHFWO\ VXSSRUW WHRFWMMDFKLQJ)OHDUQLQJ

6SHDNLQJ Rl 3SSUREOHP" LQ WKH FRQWH[W RI PDWKHPDWLF
WKDW ZH DUH SURSRVLQJ KHUH D PHWKRGRORJ\ FDSDEOH RI E
IHYHUWKHOHVV GUDZLQJ \RHDVWRIBW W . @ \WALH | HUIHHO®BW RIGIH FD Q
WUXO\ KDV DQ HIIHFW LQ SXUVXLQJ WKLV REMHFWLYH B6ROYLQ
VWXGHQWY WR D KLIKHU OHYHO RI LQWHOOHFWXDO WRIB FRJQ
UHILQHPHQW Rl PHQWDO VW UXE MWXUFHNVOD @@ & IRIGHENRUEHVE \® BUDHUD@H
$FFRUGLQJ WR 'DQWH
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3$ PDWKHPDWLFV FODVYV LQ ZKLFK VWXGHQWY HQFRXUDJHG
individually or in small group3 on the aventure of seeking the solution to a problem that

challenges them is more dynamic and motivating than one that follows the classic scheme of
explanation and repetition. The real pleasure of studying mathematics lies in the satisfaction that
arises when # student, on their own, solves a problem. The more difficult it is, the greater the
satisfaction in solving it. A good problem arouses curiosity and triggers in the student a research
EHKDYLRU UHGXFLQJ WKHLU SDVVLYLW3AABQG FRQIRUPLVP ~

JRU 'DQWH ZKHQ D WHDFKHU GHYHORSV LQVWUXFWLRQDO
WKH\ RIITHU WKH VWXGHQW WKH SRVVLERQHWVAKR [EW PWIUHOW R UR
UHFHLYH LQIRUPDWLRQ DQGUBRSR ISW B RHOJ WIBERRNVEH G B DWW IHY
ZLOO EH WKH SURWDJRQLVW LQ FRQVWUXFWLQJ WKHLU RZQ N
LQ WKH FODVVURRP FRQWULEXWH VLJQLILFDQWO\ WRGHIHWNML]
UHJDUGLQJ PDWKHPDWLFDO NQRZOHGJH

'LWK PHDQLQJIXO DQG WUDQVIRUPDWLYH OHDUQLQJ DV WK
WKDW SUREOHP VROYLQJ LQ DQG RI LWVHOI GRHV QRW JXDUL
PHWKRGROWJIJEH OPFFRPSDQLHG E\ IDFWRUV WKDW VXEVWDQWLD
WKLV SHUVSHFWLYH LV WKH GHYHORSPHQW RI VRXQG SODQQL
LQ WKH FODVVURRP DV ZHOO DV SR\WWLE QB FOIW MGODIW LRQU DU M I/
HQYLURQPHQW ZH REVHUYH WKH SUHVHQFH RY RRH @& WHKQUHLON
HDVH LQ GHYHORSLQJ WKH SURSRVHG DFWLYLWLHV RWKHUV Z
FROQWRMHW HG HVSHFLDOO\ LQ PDWKHPDWLFV 7KH WHDEKHUV
SUREOHP VROYLQJ WR EH H[SHULHQFHG LQ WKH FODVVURRP P}
OHDUQLQJ FRQGLWLRQV HQFRXQW WWHUX PWICRY KBW DRDUDQWH |

BWLOO DFFRUGLQJ WR 'DQWH DPRQJ WKH VNLOOV WR EH C
PHWKRGRORJ\ LV WKH FDSDFLW\ WR GHYHORS LQ WKHP WKH FEF
UHVRXUFHV WR VROY H WHKMRWH ZRWHOTN O B/RERWR R XWVLGH WKH VI
+H UHDIILUPV WKLV ZKHQ KH VWDWHY WKDW 3>«@ LW LV QHFH
ORJLFDO DUJXPHQW DQG WR PDNH LQWHOOLJHQW DQG HMHFWI
JRRG VROXWLRQV WR WKH LVVXHV WKDW DULVH LQ WKHLU GDL

ORUH WKDQ PHUHO\ SURSRVLQJ D SUREOHP IRU VWXGHQW\
ZKLFK SUREOHPV DUH UHOMKD YWKWRR E H GLVFRYFHGQW Q7KLV LV
FRQVLGHUHG ZKHQ ZRUNLQJ ZLWK WKLV PHWKRGRORJ\ $ SURE
SURSRVDOV VKRXOG EH2[RPKDWRBWJQBD G\ WXHMW\RRGHQW WR
WUDWHJ\ IRU VROYLQJ LW )XQGDPHQWDOO\ LW PXVW DOVR K
RIWHQ GLVFXVVHG DV WKH SULQFLSDO VWXPEOLQJ EORFN IRU
QHFHVVDU\ WR GLVFXVV VDMWXIBMIQRD W R/ KD/ H WMWY D Y@ MK H H
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WKHPVHOYHV IXO0\ ZLWKLQ WKH SUREOHP DW KDQG 2QO\ LQ \
TXHVWLRQLQJ ZKDW WKH\ DUH OHDUQLQJ VHWWLQJ BXHGH.OH
GRLQJ $V $QD /~FLD %UD] 'LDV VWDWHYV

37KH JUHDW REMHFWLYH RI WKH VFKRRO LV WR SUHSDUH Wk
encounter in their daily life and that they will encounter in their adult life. It is expected that each
area of school learning will contribute to this objective. Mathematics can also contribute to the
resolution of problematic situations. For example, it is certain that the knowledge built about
numbers and operations, about shapes, about measurementsarthe organization and
LOQWHUSUHWDWLRQ RI TXDQWLWDWLYH LQIRURMAeNERIQa,PD\ EF}
MEC, 2009).

JRU 'LDV WKH SUREOHP VLWXDWLRQV SURXR¥KG/EH WRB QX
SSUREOHPDWEFPWW PDWIR QYWK WKRVH WKDW VWXGHQWYV ZLO
VWXGHQW PXVW EH DEOH WR LQWHUSUHW JLYH PHDQLQJ WR V
LWV UHVROXWLRQ 7KH SRVWXURROMKH W\ B IEHW LU XKBWKHNV KKAIR RVE (
NQRZCHGOMW EH VHW DVLGH PDNLQJ URRP IRU WKH WHDFKHU
VWXGHQW LQ FRQVWUXFWLQJ NQRZOHGJH 7KLV UDLVHV WKH T
LQ WBRWKHPDWLFV FODVVURRP" 7KLV LV ZKDW ZH ZLOO QRZ DG

MAKING MATHEMATICS TEACHING DYNAMIC: A LOOK AT THE PHASES OF PROBLEM
SOLVING AND MATHEMATICS INSTRUCTION FROM THE STANDPOINT OF A
7($&+(5)0(",$725

,QVWUXFWLRQ IURP WKH SHUVSHFWLYH RI SUREOHP VROYL
LQWHOOHFWXDO GHYHORSPHQW DQG IRU RYHUFRPLQJ GLIILFX(
EHFRPHVY HYLGHQW WKDW WKILYHSIUIDFRFARRS DIQQE &R G0 Y ERIGH SIGIB
FKDQJH LQ WKH WHDFKHUTV SRVWXUH UHJDUGLQJ WKHLU UROF
WKH SUDFWLFH Rl SUREOHP VROYLQJ DQG LWV DSSOLREBHP'W

$FFRUGLQJ WR 6LOYHLUD %XHQRYV 1RYR 'LFLRQIiULR GD /t¢
/IDWLQ SUREOHPD@ V P AXHVWLRQ GLIILEXOW\ WR UHVROYH
SUREOHP VROYLQJ LQ WK HQFOWDR/SRARRP) MK IQRWL RRVHAL WK D KL
DQG GLIILFXOW\ RI XQGHUVWDQGLQJ VLQFH VXFK TXHVWLRQV
ZH GLVFXVV D WHDFKLQJ PHWKRGRORJ\ ZKRVH PDLQ WEMHRWQ.
RI JHRPHWU\ E\ PHDQV RI SUREOHPVY WKDW DUH VLJQLILFDQW \
WKHP 7R ZRUN ZLWK WKLV SUDFWLFH KRZHYHU LW LV QHFHV'
GHYHORSPKHIQWLY WKH VSUHBEOIRR $RPRUGUI@ WR WKH 1DWLRC
3DUKPHWURY &XUULFXODUHV 1DFLRQDLV 3&1V
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33UREOHP VROYLQJ LQ WKH SHUVSHFWLYH LQGLFDWHG E\ P
mobilize knowledge and develop the capacity to manage theriation at their disposal. Thus,

students will be more likely to increase their knowledge of concepts and procedures as well as
WKHLU YLHZ RI SUREOHPY RI PDWKHPDWLFV DQG RI WKH Z
DERXW WKLV OHDW,@L4Q)] =~ 3&1V

BWXGHQWY HPSOR\ D UDQJH Rl VWUDWHJLHVY WR VROYH PD
RI SUREOHPV WR DQDO\]H 7KH PRVW FRPPRQ DUH RSHQ SUREC
UHDFKLQJ D VROXWLRQ DHIHOWSKIR RQHRVW KBWHEMWW UHSUHVH
LQFRUSRUDWH LQ WKHLU VWUXFWXUH PRUH WKDQ D TXHVWLF
XQGHUVWDQGLQJ PDWKHPDWLFDO SUREOHP VROYLQJ V¥OO3HQ
DQG FRUUHFWO\ WR VHHN VWUDWHJLHY WKDW OHDG WR D VDW
FRPHVY WR XQGHUVWDQG WKHLU RZQ SRWHQWLDO DQG LV VSXU
LGHQWLW\

‘H FRPH WR XQGHBWREDEE MKDPWWIURP WKH PRPHQW WKHU
FRPPRQ REMMPWLIH FDOO WKH VROXWLRQ ,Q PDWKHPDWLFV
XQGHUVWDQG WKH WUXH PHDQLQJ RI WKH HGXFDWRUJWPPSRU
SUREOHPV DUH IRUPXODWHG E\ WKH HGXFDWRU IURP WKH SHU
VWXGHQWYV GDLO\ OLIH ZH FDOO WKHP SUREOHP VLWXDWLRQ
PHDQLQJ RI OHDUQLQJ SURKINWXGW VWY F@V @DLAVL R VW U X F)
DQG SRWHQWLDOLWLHV 7RKXEKIRRHH SURED BPPHROKRE WKDW D
PDWKHPDWLRID®D ¥R KHHBINVVVWXGHQWVYT LQOWHOOHFWXDO GHYH(

SSBUREOHWXDWLRQV DUH DSSOLFDWLRQ SUREOHPVY WKDW SR
require the use of mathematics to be solved. Through mathematical concepts, techniques, and
procedures, one seeks to mathematize a real situation by organizingtdhtasndrawing graphs,
performing calculations, etc. In general, these are problems that require research and data
collection. They can be presented in the form of projects to be developed using knowledge and
principles from other areas besides mathermatimovided that the answer relates to something that
DURXVHV LQWHUHVW ~ 'DQWH S

ODWKHPDWLFV LQVWUXFWLRQ PHGLDWHG E\ SUREOHP VRO
HGXFDWRU XVHV JRRG HI[HUFLVHV WKDWRVYWWPXQNMWH D/GVRG HE X
UHSHWLW LY SUDFFWLYVIHWLWYXDW KDYH SHUVLVWHG VLQFH WKH W
UHSURGXFWLRQV RI GULOO H[HUFLVHV WKHUHE\ FRQWULEXWL
6WoX EDVHG RQ SUREOHP VROYLQJ KRZHYHU VKRXOG IROORZ |
W\SH RI DFWLYLW\ DQG IDFLOLWDWH VWXGHQWVY VHDUFK IRU

7KH ILUVW VWHS LQ VFEGPSQHROPHRWREBR®HY YWDWV WKH VWX
LV WKH SURSRVHG SUREOHP" :KDW DUH WKH GDWD SURYLGHG |
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GDWD SURYLGHG VXIILFLHQW R/AR IZKWDXN | L ¥ LEKWV) Z IDW K HGI'V SHF L
VWXGHQW FDQ WDNH D SRVLWLRQ UHJDUGLQJ WKH VIGWMXDWL@JI
D SODQ RI DFWLRQ

+HUH WKH VWXGHQW ZLOO EXLOG EUL GG W E HVBSTHRHE®D MK 8
ZKLFK LQ VRPH PRPHQWV ZH PD\ FDOO WKH XQNQRZQ ,W LV F
VLWXDWLRQ XQGHU DQDO\VLV DVNLQJ DERXW LWV FRQQHFWLF
VWXGHQW W RNVKRIQVWEHYU KKX¥HH VHHQ WKH SUREOHP2IHY SQHYLR)
XQGHU GLIIHUHQW FLUFXPVWDQFHV 3HUFHLYLQJ WKHVH FKDU!
SURSHUWLHY RU FRQFHSWXDO ILHOGV RI PIDHMKH. D WL F B O X\WOLR

$W WKLV VWDJH Rl UHVROXWLRQ LW LV FRPPRQ IRU WKH |
LQIRUPDWLRQ SURYLGHG +RZHYHU LI WKH VWXGHQW LV XQDE
HGXFDWRU FDQ EURDGHDWHKHHYDEN BURSRVLQJ WKDW WKH VW,
FRQQHFWHG WR WKH FRQWH[W Rl WKH VLWXDWLRQ DGGUHVVH
EH VROYHG ILUVW DV 'LDV VWDWHV

3,W LV FOHDU WKDW WKH NQRZOHGJH DYDLODEOH WR WKH S
considerable influence on the success of obtaining a solution. This includes both mathematical
NQRZOHGJH DQG H[WUD)PDWKHPDWLFDO Ne&drosGikEBIH UHODW
SUREOHPYV DQG RI VWUDWHJILHY XVHG WR VROYH RWKHU SUI
(Gestar Il tMatematica, MEC, 2009, p. 50).

,Q WKLV VHQVH WKH LPSRUWDQFH Rl WKH NQRZOHGJH DFT
WSHWKRVH SURSRVHG ENMRPH W EOHDWRIKXY SUREOHP VROYLC
PDWKHPDWLFDO NQRZOHGJH LQ LWV IXOOQHVV LW DOVR FRQW
RWKHU ILHOGV RI NQRZOHGJH 2QB GVE B D/QY U BINWWR Q B R\PISII\M Kzt
UHVROXWLRQ SURFHVV DUH FRPSOHWHM® KDW LLW WX RH WRPSHXQW
DUULYHV

,Q WKH WKL U G N B W QR DV &/OMXBGHQW GHIHQGY WKHLU T
PWKHPDWLFDO NQRZOHGJH DW WKHLU GLVSRVDO LQ SUDFWLF
VWUDWHJI\ KDV EHHQ RXWOLQHG PRVW VWXGHQWY IDFH GLIILF
DSSO\LQJ WKHP WR WKH DSSBRBVSBWMNLFYRHQRVHAKN W WURR MAKLR (
RQ PDQ\ RFFDVLRQV WR LQGLFDWH WKH DQVZHU WR WKH VWX
UHDVRQLQJ DQG SHUFHSWLRQ )URP WKH SHUVSHKWMGYEHRZMKI
NQRZOHGJH DQG WKH VWXGHQW ZKR ZLOO EH HQFRXUDJHG WHF
DQVZHU WR WKH SURSRVHG SUREOHP
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$1 $1$/<6,6 2) 7+( 358 OL%$6(" 7($&+,1* 0(7+2'2/2*< ,1 7+( $3352$&+ 72 *(20



7KH GLIITHUHQFH OLHV LQ KRZ WKH VWXGHQW LV JXLGHG W
WHDEKBO 3 FRPSOHWH" WKH VWXGHQWYVY DQVZHU IDLOLQJ WR
WKHPVHOYHV ,Q WKH VHFRQG FDVH WKH WHDFKHU)PHGLDWRL
SRWHQWLDO HQDEOLQJ WKHP WR WX SDYWLYQW KRHURDRVACY KD 1OPH U
20LYHLUD WKH PDQQHU LQ ZKLFK WKH WHDFKHU H[SORUHV Wk
GLVEXVVHG )RU KLP

3)RU WKH VWXGHQW WR EH DEOH WR UHDG DQG X®&EUVWDAQ
problems be explored orally, working through different ways of finding the solution. It is worth
UHPHPEHULQJ WKDW LW LV DOVR LPSRUWDQW WR ZRUN ZLW
WR PDNH WKHP PRUH LOQWHUH8WLQJ ~ &DUYDOKR S

7KH IRXUWK DQG ILQDO YVWHSHIQRIBUREW WM QY FEQ WIVDXIGHQW YV
WHDFKNUWHUL I LUIFDWU R QSRW WIKRY VWDJH WKH VWXGHQW YHULI
WKH UHDVRQLQJ HPSOR\WMGWRN LW G BYHUWKGHVWKGBWQW SHUFH
SRVVLEOH WR UHDFK WKH VDPH UHVXOW E\ GLITHUHQW SDWKYV
XQGHUVWDQGLQJ WKDW LQ VROYLQJ PDWKHPDWLFDO SUWREOH|
DW WKH VDPH UHVXOW

FROM THEORY TO PRACTICR ANALYZING POSSIBILITIES IN TEACHING PRACTICE FOR
THE TEACHING OF GEOMETRY THROUGH PROBLEM SOLVING

$V VHHQ SUHYLRXVO\ SHGDJRJLFDO ZRUN WKURXJK SUREQC
PHWKRGRO®RIKHU LW LV D SURSRVDO WKDW LQYROYHV WKH LQ
DFWLYLWLHY GHYHORSHG LQ WKH FODVVURRP ZLWK WKH ZRUO
7R WKLV HQG LW LV RI IXQGDP HRIQKD M Y PFSHRAIVDMGRAH RV KIDHD WKL
HYHU\GD\ VLWXDWLRQV WKDW DUH SDUW RI HDEK VWXGHQW{V

7KH HGXFDWRU PXVW EHDU LQ PLQG WKH LPSRUWDQFH RI
SUREOHP VROYLQJ +RZHYHU |RDWWGL VWEKHIDW\GX Q B QWR EXVER O K
PDWKHPDWLFDO NQRZOHGJH HQDEOLQJ WKHP WR ILQG SDWKYV
SURFHVV ,Q WHDFKLQJ JHRPHWU\ VWXGHQWY VKRXOG EH JXL¢
FROQWDQQMIGH SURSRVHG DFWLYLWLHVY XQGHUVWDQGLQJ WKH E
SURBMKRFK ZHUH G L \2FIXW 81D G DHDRMXOQL\WM U

$PLG WKH QHJOHFW RI JHRPHWUX KWHMDKEHKU GBIX 8 LW R XWRK-RR B [
HG X FDW RUOY WAKHPND FW UHPDLQV WKDW WKLV EUDQFK RI PDWKH
FRQQHFWLRQV ZLWK WKH VWXGHQWYTV LQWHOOHFWXDO GHYHO
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UHSUHVHQWDWLRQ RI WKH VSDFH LY YKHDWVMH WKHRVWWGHQ® WK+
VKRXOG SURYLGH PHDQV E\ ZKLFK VWXGHQWY FDQ HVWDEOLVK
LQ WKH ILQDO \HDUV RI HOHPHQWDU\ HGXFDWLRQ VKRXOG FUH
GHRISGG DQG VI\VWHPDWL]HG WKLQNLQJ $FFRUGLQJ WR /RUHQ

3*HRPHWU\ VWXGLHV IURP WKH WK WR WKH WK JUDGH VKR
out their first systematic explorations. It is at this stage that the first logical deductions are
constructed; the results and processes should be discussed, though without concern for
IRUPDOL]DWLRQ °~ /RUHQ]DWR S

)RU KLP DW WKLV VWDJH WKH VWXGHQW QHHGV WR XQGHL
OHDYLQJ IRUPDOL]DWLRQV DQG ULJRU LQ GHYHORSLQJ WKH SL
ZRUGV WKH SULQFLSDO FRQFHUG®HRQ W/UKHVPRIDWHKIQR DI RFP\H WG X F
PRPHQW RI OHDUQLQJ VKRXOG EH GLUHFWHG WRZDUG GLVFXV\
XVHG E\ WKH VWXGHQW LQ RUGHU WR DUULYH DW D UHVXOW D
SURPEWHQWY WR XVH VWUDWHJILF PHFKDQLVPV RI JHRPHWU\ D
EHFRPHVY HVVHQWLDO

,Q JHRPHWU\ SUREOHP VROYLQJ HQDEOHV WKH VWXGHQW
GHYHORSLQJ ORJLFDO UHDVRQRYJDIFA & HPWE V@ D O WIHSU HRR@
WR WKH SURSRYBEOSXREIHWKRVH GLUHFWO\ UHODWHG WR GDI
SOD\V D IXQGDPHQWDO UROH LQ LGHQWLI\LQJ VWXGHQWVY ZHE
WR UHVROYH GRXEWV WKDW KDYH SHUVLVWHG RYHU WKH \HDU
DZDNHQLQJ LQ WKH VWXGHQW DQ LQWHUHVW LQ DQG FXULRVL!
PHWKRGRORJ\ SURPRWHYV D QRX®S USRH RFS\WLERQGEMWKZRRHID \R X Q J
DQG NQRZOHBYBHMWDIOO®\ ZLWK UHJDUG WR JHRPHWULF WKLQN

STHDFKLQJ YLD SUREOHP VROYLQJ PHDQV FRQVLGHULQJ WKI
for constructing mathematical knowledge. That is, problems aim to contribute to the formation of
concepts even before their presentation in mathematical Igaglias the need to solve the

problem that leads the student to appropfadéone or collectively the intellectual tools
QHFHVVDU\ WR FRQVW U X EWitenatice, MEQY 2R p. 513.HVWDU ,,

(QJDJLQJ VWXGHQWYV LQ VLW MR OREVSERBOE PR WL DG Wi
TXDOLW\ RI OHDUQLQJ WKURXJK WKH VHBDSBR SRV HVO YW HOUDWWALI
DQDO\VLYVY DQG FRQWDFW ZLWK QHZ VLWXDWLRQV VR WKDW WH
SUREOHPWKH JHRPHWULF ILHOG PRUHRYHU WKHUH LV DQ DG
FRQWH[WXDOL]LQJ NQRZOHGJH ZLWK HOHPHQWYV RI UHDOLW\ )
RQO\ EHWZHHQ WKH VWXGHQW D QGHQMD BR QY F HEXWX D@ VIRHDBR/QR
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)RU PDQ\ \HDUV WKH WHDFKLQJ Rl DOJHEUD KDV GRPLQDW
UHVSHFWV +RZHYHU LW KDV ORQJ EHHQ DSSDUHQW WKDW WK
LQ WVRKHWWUXFWLRQ RI KXPDQ WKRXJKW $V )DLQJXHOHUQW ZUL

3*HRPHWU\ RIITHUV D YDVW ILHOG RI LGHDVY DQG PHWKRGV R|
intellectual development, their logical reasoning, and the passage from intuition and concrete,
experimatal data to processes of abstraction and generalization. Geometry also facilitates the
passage from the stage of concrete operations to that of abstract operations. It is, therefore, an
integrating theme among the various parts of mathematics as we#ragedield for practicing
OHDUQLQJ)E\)GRLQJ DQG OHDUQLQJ)WR)WKLQN ,W SOD\V D
IRUPDOLVP DEVWUDFWLRQ DQG GHGXFWLRQ FRQVWLWXWH

,Q D EURDGHU FRQWHQW | BN R/MHW ULF WKH YNWXGHQW D PRU
UHDVRQLQJ DQG LQWHOOHFWXDO JURZWK :KHQ ZHOO)JURXQG
WKLQNLQJ WR D KLIKAWRENHG RR DNENVWUDIPMWKL REVVEKBBW RSH
FRQWHQW LV WDXJKW ZLWKRXW HVWDEOLVKLQJ WKH SURSHU F
WKLV WUDQVLWLRQ FDXVLQJ LUUHSDUDEOH ORVVHV LQ OHDUC
WUDQVIRUPDWLYH WREN ERQFKK QIGXF DAWR DIYSIRDFK WR VXFK
&XUULFXOXP 3DUDPHWHUV XQGHUVFRUH WKDW

37KH VWXG\ RI JHRPHWU\ LV D IHUWLOH ILHOG IRU ZRUNLQJ
students are naturally inclined to find interesting. Work itlometric notions contributes to

learning numbers and measures, as it stimulates the student to observe, perceive similarities and
GLIITIHUHQFHY LGHQWLI\ UHIJXODULWLHW6).DQG YLFH YHUVD °

%\ SURYLGLQJ WRROV W KD RI RQWHIH IERPSYHKHRFHR/ U\ JD
ERWK LQ HOHPHQWDU\ DQG LQ VHFRQGDU\ HGXFDWLRQ ,Q ERYV
PHWKRGRORJ\ WKDW HQKDQFHV OHDUQLQJ HQVXULQJ HGXFDW
FRPSHWHGOINMMDWQWR XQGHUVWDQG VSDFH LQ LWV VSHFLILFLW!

5(68/76 $1' ',6&866,21

$PLG WKH ZRUOG RI IRUPV LQ ZKLPKOZNHOD BEWVRRIMADWHBYV JH
GHYHORSHG IURP KXPDQNLQGYTV SUDFWLFDO QHHG WR XQGHUV
UWSHVHQWHG D JUHDW OHDS LQ NQRZOHGJH DQG JDLQHG LQFU
ILIXUHV VXFK DV (XFOLG 7KDOHV 3\WKDJRUDV DQG 'HVFDUWI
EHIJDQ WR 3JLYH OLIH® WR KXPDRQQFEBIDWIWLRQXF DWW GRIQVEHIEQ P®I X
WKLV EUDQFK RI PDWKHPDWLFV FRQVWLWXWHY DQ RUJDQL]HG
KRZHYHU LWV WUHDWPHQW LQ WKH WHDFKLQJ)OHDUQLQJ SUR
PDWIOMAFV VXFK DV $OJHEUD DQG $ULWKPHWLF

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
$1 $1$/<6,6 2) 7+( 358 OL%$6(" 7($&+,1* 0(7+2'2/2*< ,1 7+( $3352$&+ 72 *(20



W LV LPSRUWDQW WR HPSKDVL]H WKDW WKLV UHVHDUFK G
H[FOXVLYHO\ WR JHRPHWULF NQRZOHGJH EXW UDWKHU WR DQ
LQWHO QBFMRIMAWLYH GHYHORSPHQW ,Q WKLV VHQVH WKH DS
SULPDU\ LQVWUXFWLRQDO SURSRVDO WR ZKLFK ZH UHIHU KHU/I
DGKHUHQWYV LQ WKH V SURYHG WR ESRRIWMXQL DRWHOQOWB O\ LR
WR JHRPHWU\ LQ WKH FODVVURRP SDUWLFXODUO\ LQ WKH FRC

7HDFKLQJ IURP WKH SHUVSHFWLYH RI SUREOHP VROYLQJ P
OHDUQLQJ WKDW LV FORWAK R R VWIKHF ¥ WDNGHRMWD Y . RRBDOLMG LQ \
DQG PHGLDWLRQ RI FRQIOLFW VO IWKHGVHRUXWLRQW ZDQVE D 6 GHD
LQQRYDWLRQ DUH HYHU PRUH SURPLQHQW 7KXV EDVHG RQ WI
PDWKHPBWSHA¥LDO G\ WRRPHWUORZ WKH OLPLWV Rl WKH FODV VI
PHDQ@QILLQ HDFK VWXGHQW YV GDLO\ H[SHULHQFHV

B3UREOHP)VROYLQJ PHWKRGRORJ\ LQ+DWWUHRDHG WH R LSLUR
GHIHQGHG E\ PDQ\ DXWKRUV DV D NH\ SLOODU LQ WHDFKLQJ D
VWXGHQW VRRIIJDIQL]H DQG XQGHUVWDQG WKHLU OHDUQLQJ SUI
SDWK HPEDUNHG XSRQ Z% HORIQWGHEWYLW I ADWOUWMH GULYLQJ IRUFH
FUHDWLRQ2RVKRKKH KQHZ LGHDV DQG X& GMIWRMWIGGA RH VD FRRHR QV
HDFK VWXGHQW ZKHWKHU LQVLGH RU RXWVLGH WKH FODVVUR
SURFHVV Rl WKH FODVVURRP &RQYHUVHO\ DFWLRQ DOVR HQV
GHFRQMRNURPW UHFRQVWUXFWLRQ WKDW OHDGV WR OHDUQLQJ

W PXVW EH PDGH FOHDU DQG NHSW LQ PLQG WKDW WHDFK
WKH PHUH DSSOLFDWLRQ Rl WKHRUHPV DQG D[LRPV LQ D JLYH
RI XQGHIQGLQJ WKH SDWK LQ RUGHU WR PDNH VHQVH RI WKH U
PHGLDWRU RIzVHBIUWHOQ FISLULRIFHVY PXVW VHHN VWUDWHJLHV W
FRQVWUXFWLRYRW GRDOHQ@IWXW PONVRVEHRRRGELW ,Q VKRUW
VLWXDWLRQV WKDW ZLOO JXLGH WKH SURFHVV QHHG WR EH HC
QRW RQO\ JHRPHWULF FRQWHQW EXW DOVR WKH SUDFWLFDO
DQG DERYH DOO WKH FRQVWUXFWLRQ RI PHDQLQJ

&21&/86,21

,Q LWV VSHFLILFLW\ SUREOHP VROYLQJ EULQJV VWXGHQW
ZLWK VLIJQLILFDQW VRFLDO FRQWULEXWLRWVHBFERABOPOWR \
HGXFDWLRQ JURXQGHG LQ SURE U HXYRROWLLQ\) MDIE NSHG\D Y R UHWL
PDWKHPDWLFV LQ DGGLWLRQ WR EHLQJ D VWUDWHJI\ WKDW HC

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
$1 $1$/<6,6 2) 7+( 358 OL%$6(" 7($&+,1* 0(7+2'2/2*< ,1 7+( $3352$&+ 72 *(20



+RZHYHU LW LV QHFHVVDU\ WR XQ G HSWREDOHP DAR 1D S\EQMHH & HADR)
HGXFDWLRQ 0D @OWHPRMKM WHDFK WKURXJK WKLY PHWKRGROR.
ZLWK QR VWLPXODWLRQ Rl VWXGHQW UHDVRQLQJ 7KXV WR HC
LQ WKH VWXGHQW FULWLFDO UHD DR QIQQW IDIO/G ZIDX VZ RQ & FH AOQF DV
DQG WKH HGXFDWRU KDYH IXOILOOHG WKHLU UROH

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
$1 $1$/<6,6 2) 7+( 358 OL%$6(" 7($&+,1* 0(7+2'2/2*< ,1 7+( $3352$&+ 72 *(20



5()(5(1&(6

%UDVLO OLQLVWPpPULR GD (GXFDomR 0(& 3DUkKPHWURV FXL
PDWHPIWLFD >1DWLRQDO FXUULFXOXP SDUDPHWHUVY PDWKHPL

Q @

%UDVLO OLQLVWpPULR GD GHEHXEOGOEMROMRHAXRWDPRPHQWDO 3
QDFLRQDLY PDWHPIWLFD >1DWLRQDO FXUULFXOXP SDUDPHWH

&DUYDOKR OHUFHGHV 3UREOHPDV" ODV TXH SUREOHPDYV
PDWHFRW HP VDOD GH XWX KBWREORIPOHPV" 6WUDWHJILHV IRU
LQ WKH FODWGURRMW®YSROLYV (GLWRUD 9R]HV

'DQWH /XL] 5REHUWR 'LGiWLFD GD UHVROXomR GH SURE
HVWX&D&®RVFXUVR ODJLVWpPULR H SURIHVVRUHV GR 7 JUNX SWLRG
WK JUDGHV )RU 7HDFKHU 7UDLQLQJ VW XG HQGN \6 DR G DHDOCHP HG W

'DQWH /XL] 5SREHUWR 'LGiWLFD GD UHVROXomR GH SURE
PDWKHPDWLFVY SUREOHPV@ HG 6mR 3DXOR (GLWRUD EWLF

'DQWH /XL] SREHUWR )RUPXODomR H UHVROXomR GH SURE
RI PWKHPDWLFV SUREOHPV @ HG 6mR 3DXOR (GLWRUD EWLF

J)DLQIJXHOHUQW ( . (GXFDomR PDWHPIWLFD UHSUHVHQW
HGXFDWLRQ UHSUHVHQWDWLRQ DQG JHRPHWULF FRQVWUXFWI

)DLQIJXWOHUQ2 HQVLQR GH JHRPHWULD QR 2 H % JUDXV >7
QG JUDBGINV®WD GD 6RFLHGDGH %UDVLOHLUD GH (GXFDdmR OO

JRQVHFD ODULD GD &RQFHLomR ) %D UFRRSWDY 0DULLID GV 3H
*RPHV 0DULD /DXUD 0DJDOKmHV 'D\UHOO O{QLFD ODULD ODFK
IXQGDPHQWDO WUrV TXHVW}HV SDUD IRUPDomR GR SURIHVVRL
JHRPHWU\ IDUHYARRRW WKUHH TXHVWLRQV IRU WUDLQLQJ PDV
+RULJRQWH $XWrQWLFD

JUHLUH 3DXOR (GXFDomR H PXGDQoD >(GXFDWLRQ DQG FK

/JRUHQ]DWR 6 3RU TXHLDPHR HKQWVRMW WHPRRHWBPHWU\"@ $
HP 5HYLVWD Q VHW

IXFNHVL &LSULDQR &DUORV $YDOLDomR GD DSUHQGL]DJH
RI VFKRRO OHDUQLQJ VWXGLHV DQG SUHSRVLWLRQV@ HG

ODFKDGR 1 - ODWHPIWLFD H OtQJXD PDWHUQD DQiOLVH
DQRG PRWKHU WRQJXH DQDO\VLV RI D PXWXDO LPSUHJQDWLRQ

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
$1 $1$/<6,6 2) 7+( 358 OL%$6(" 7($&+,1* 0(7+2'2/2*< ,1 7+( $3352$&+ 72 *(20



obuDVLQL 6DQGUD ODUD &RQWULEXLO}HV ®DhnR @DVM.HBDI
>&RQWULEXWLRQV IURP PDWKHPDWLFV GLGDFWLFV WR PDWE
(GXFDomR H HQVLQR FRQVWDWDoO}HV LQTXLHWDo}HMW® H SURSR

3DYDQHOOR 5 0 2 DEDQERPRWARHQWRLQHRIBO T FDXVDV
DEDQGRQPHQW RI JHRPHWU\ WHDFKLQJ LQ %UD]JLO FDXWHV D
81,8303 DQR ® S

%UDVLO OLQLVWPULR GD (GXFDomR 6HFUHMWDWUR B G $ Y GXE
(VFRO'D®7$5 ,, ODWHPiWLFD &DGHUQR 3GHPTHVRIWRDVHFIU QWL PO L F
LPSRVWRYV >6FKRRO /HDUQLQ#* 0SB J,HPMEWM PDUIRLIEAD P7KHR U\
IRWHERRN PDWKHPDWLEG WQHHRB&tDLD OLQLVWPULR GD (G X
(GXFDomR %iVLED

3RO\D * $ DUWH GH UHVROYHU SUREOHPDV >7KH DUW RI \

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
$1 $1$/<6,6 2) 7+( 358 OL%$6(" 7($&+,1* 0(7+2'2/2*< ,1 7+( $3352$&+ 72 *(20
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@ KWWSV GRL RMUXPSXE

'DQLHO &DUORV GH GQGEUP GHMUIP-OLR &DUYDQERGCGER ORUDHY GH (
7DYDPUHYV

$%6758$8&7

7KLV OLWHUDWXUH UHYLHZ DUWLFOH SURSRVHV DQ LQ)GHSWK
/*%74,$ DIJHQGD LQWR WKH FRQWH[W RT (RQOAV K] LIDQ JIDURMQ GH
WKHRUHWLFDO DVVXPSWLRQV RI &ULWLFDO $SSOLHG /LQJXLVW
LQYHVWLIJDWLRQ VWDUWYV IURP WKH SUHPLVH WKDW DOWKRXJ
QDWLRQDO FXUVLFGOREUDIKH GMHKCH. QRUPDWLRQ RI D FULWLFDO D
SHGDJRJLFDO SUDFWLFH DQG WKH VFKRRO FXUULFXOXP UHPDL
RI VLOHQFH WKDW UHQGHUV LVVXHV RIDHQEHBURDIQ G SKH[K N & U
VSDQV IURP LQLWLDO WHDFKHU HGXFDWLRQ WR SUDFWLFHV LC
HIWHQVLRQ SURMHFWV WKH VWXG\ DQDO\]HV KRZ &$/ DV DQ L
VFLHQFH PDNHWWRLSWBROWPHWL]H WKH SRZHU UHODWLRQV DQG
ODQJXDJH 7KH UHVXOWYV RI WKH DQDO\VLV RI IRXU PDLQ FDVH
JLWHUDF\ PHGLDWHG E\ GLVUXSWLYH WH[WK®DOJFARWHVY MXFK |
KHOSVY FRPEDW KRPRSKRELD DQG SUHMXGLFH EXW DOVR GULY|
OLQJXLVWLF)GLVFXUVLYH GHYHORSPHQW ,W LV FRQFOXGHG W
SUH)H[LVWHQFH ~ ZKHUH RRAMKLE VX VRVULAFFBIWILRR R DID@BGLY KDQG ZL)\
UHTXLULQJ D UHVWUXFWXULQJ Rl WHDFKHU HGXFDWLRQ VR WK
LQWHOOHFWXDO LQ WKH IDFH RI GLYHUVLW\

H\ZRUGYLWLFDO $SSOE&HGWLBDOLAMMAUHFIDE 6HOIDQNVW\/DQJIXDJF
7HDFK&IQWL]HQVKLS

13URI 6SHFLDOLVW

)3,

(PDLO GDQLHO DQGUDGH#LISL HGX EU
23URI 3K’

1)31

(PDLO PDUFLR#LISL HGX EU

33URI 6SHFLDOLVW

8QLQRYDIDSL

(PDLO SHGURPLJXHO SP#JPDLO ERP

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
&5,7,&$/ $33/,(' /,1*8,67,&6 &5,7,&%/ /,7(5%$&< $1' /*%74,% ,668(6 ,1 (1*/,6+ /$1*8%
/,7(5$785( 5(9,(:
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,1752'887,21

7KH OIGHR| (QJOLVK /DQJXDJH 7THDFKLQJ (/7 LQ %UD]JLO KD\
VWUXFWXUDO WHDFKLQJ DQG WR HPEUDFH SHGDJRJLFDO SUDF
VRELHW\ 7KH &XUULEXODU *XLGHOLR %V D]Q G LDWKHEXPOVEILRQ (

SURSRVH D UHFRQFLOLDWLRQ EHWZHHQ OLQJXLVWLF C

WHDFKHU WR DFW DV DQ DJHQW RI VRFLDO WUDQVIRUPDWLRQ

+RZHYHU UHVHDUFK LQGLFDWHV WKRMW M HR S4HIDT WHMD R\
KHWHURQRUPDWLYLW\ DQG FRQVHUYDWLVP -XQTXHLUD L
FUXFLDO WRSLFV VXFK DV JHQGHU DQG VH[XDOLW\ )HUUD]
H[FOXVLRQ D BDVWHQURW BKO)KX VXEMHFWY /*%74,$ SHUVLVW LQ \
DQ HWKLFDO DQG LQWHQWLRQDO SHGDJRJLFDO LQWHUYHQWLR

,Q WKLV FRQWH[W &ULWLFDO $SSOLHG /LQJXLVWLFV &S$/
WKHRUHWLFDO DQGRSUDRWW DQYIIMLEHY WWR PQG KRPRSKRELD
DLPV WR DQDO\]H UHFHQW OLWHUDWXUH WKDW DGYRFDWHV DC
(QJOLVK WHDFKLQJ VKRZLQJ KRZ FULWLFDOLW\HFSDQNH FP@ RU O
SHUVSHFWLYHYV DPRQJ VWXGHQWY DQG WHDFKHUV LQ WUDLQL(

'(9(/230(17
7KLV VHFWLRQ SUHVHQWY UHVXOWY DQG WKH FRUUHVSRQ
LQWHUSUHWDWLRQ RI GDWD DQG DUWLFXODWHG ZLWK WKH WK
$SSOLHG /LQJXLVWLEV &$/ &$/ VHHQFHV ORLWQJIMRISHVVRELDC
WHDFKHU WR DVVXPH WKH UROH RI D UHIOHFWLYH UHVHDUFKH
UHODWLRQV WKDW PDQLIHVW LQ ODQJXDJH DQG LQ WKH FXUUL
LQYHVWLQDIWWHY ©0Q XVH ZLWKLQ LWV VRFLR)KLVWRULFDO)SROL
SUDFWLFHV WKDW KDYH KLVWRULFDOO\ SULYLOHJHG KHJHPRQ
&ULWLFDO /LWHUDF\ &/ FRQVWLWXWHY WKH PHWKRGRORJ
'"HORRJ G GHILQH LW DV DQ H[SDQVLRQ Rl FRPSUHKHQVLRQ
VXUIDFH Rl WKH WH[W 7KH ZRUNV IROORZ -DQNV ZKR
KRZ WKH 3,” SURGXFHV PHDQLQJ ZIGIHEW. W RXQBDE HDKWMPY HRU F
FRQIURQWLQJ WKHLU RZQ SUHMXGLFHV 7KH VWXGLHV DQDO\]t
GLIIHUHQW FRQWH[WYV
7HDFKHU (G XFDUWRLRY VWXG\ RQ DGGUHVVLQJ KRPRV
DQ $FDGHPRE ARXWVH ZLWK SUH)VHUYLFH (QJOLVK WHDE
SUHSDUDWLRQ GXULQJ WKHLU XQGHUJUDGXDWH WUDLQL

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ

&5,7,&$/ $33/,(' /,1*8,67,&6 &5,7,&%/ /,7(5%$&< $1' /*%74,% ,668(6 ,1 (1*/,6+ /$1*8%

/,7(5%$785( 5(9,(:



LQGLFDWLQJ WKDW WKH WRSLF LV ERWK SRV VRE®DH P RE
3SHGDJRJ\ Rl VLOHQFH  FRQFHUQLQJ WKHVH WKHPHYV
7HDFKLQJ DQG 72HNWHWD¥BWY RI DFWLRQ UHVHDUFK LQ H|
DQG LQ ,QWHJUDWHG 6HFRQGDU\ (GXFDWLRQ FODVYV
WKH LQWHQWLRQDO FUHDWLRQ RI *HQYLURQPHQWYV IRU
1D DQG WKH XVH RI PXOWLPRGDO WH[WV ZLWK &/
UHFRQVWUXFWLRQV DQG EURDGHQHG SHUVSHFWLYHV R
FRQWULEXWLRQ WR DQ HGXFDWLRQ FRPPLWWHG WR LQF
$QDO\WEZM[R *HQUHW.VDQ DQG &ULVWYYmR SRLQW R.
JHQUH DOVR FDOOHG TXHHU UDS FDQ EH XVHG DV D SH
IRVWHULQJ GLVFXVVLRQV DERXW VRFLDO LVVXHVLUHHOD V
WKDW UDS DV D IRUP RI UHVLVWDQFH FRQIURQWYV GRPI
RQ GLYHUVLW\
7KHVH ILQGLQJV UHLQIRUFH WKH XUJHQF\ Rl FRQIURQWLQ.
DQG KRPRSKRELD %RUULOMKRH (QJO IWKD QB IRIXPUGIFODVYV LQWHF
DFWLRQ

&218&/86,21

7KH FRQFOXVLRQV RI WKLY H[WHQGHG DEVWUDFW LQGLFD\
JLWHUDF\ FRQVWLWXWH WKH PRVW DSSURSULDWH WKHRUHWLF
DIJHQGD LQWR (QJOLVK /DQJXDJH {GI¥FDQULW® H @ BAUDAWQ Y W IRH L
DQDO\]HG ZRUNV VKRZ WKDW VXFK DSSURDFKHVY VWUHQJWKHQ
YLROHQFH DQG LQWHUQDOL]HG KRPRSKRELD LQ WKH VFKRRO F
OLQJXLVWYLIF)GHYAORSPHQW )UDQoD ,ID

7KH FDSDFLW\ IRU VWXGHQWY WR *UHDG WKHPVHOYHV" FU
WKH GHFRQVWUXFWLRQ RI SUHMXGLFH )RU IXWXUH ZRUN LW |
FROQWLQXLQJIJWWDRRHWRHBRXLS WHDFKHUV WR DGGUHVV VH[XD!
PDQQHU DQG ZLWKRXW IHDU RI D *SHGDJRJ\ Rl VLOHQFH" LQ W

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ

&5,7,&$/ $33/,(' /,1*8,67,&6 &5,7,&%/ /,7(5%$&< $1' /*%74,% ,668(6 ,1 (1*/,6+ /$1*8%

/,7(5%$785( 5(9,(:



5()(5(1&(6

%RUULOORRPRORHIBLPRSKRELD@ %HOR +RUL]JRQWH $XWrQW

) HUUD] 'DQLHO GH OHOOR $V SHUVSHFWLYDV GH OLFHQF
KRPRVVH[XDOLGDGH H KRPRIRELD >7KH SHUVSHFWLYHV RI XQ

KRPRVH[XDODKRPRSKREHD@YFoIHY + S

JHUUD] 'DQLHO 6H[XDOLGDGH H HGXFDomR GH OtQJXD L
TXHVWmMR >6H[XDOLW\ DQG (QJOLVK ODQJXDJH HGXFDWBRQL¥XR
GR,9 &RQJUHVVR ,QWHUQDFLRQDO GH (VWXGRV VREUH D 'LYH
%UDVLOHLUD GH (VWXGRV G D WR®RFXOWXUD

J)UDQoD /XFDV ,ID 6pUJLR /HWUDPHQWR FUtWLFR H TXHVV
LQROWD QR 3URMHWR &DVDV GH &XOWXUD QR &DPSXV UHIOH[mF
LVVXHV RI JHQGHU DQG VH[XDOLW\ LQ (QJOLVK FODVVHV LQ V

H[SDQVLRQ RI $WSHFHISMOLRQY @

“XQTXHLUD S5RJpULR ' &XUUtFXOR KHWHURQRUPDWLYR H F
FXUULFXOXP DQG KRPRSKREIF0WRFE&RRFX GDIBX\OREI H @

IRXUR *XDQUWNR VH[XDOLGDGH H HGXF DHMWRU XX/P0 b RIGUVB
VH[XDOLW\ DQG HGWBERWWRXQDOLYRWWHUVSHFWLYH@ 5LR GH -D

ORLWD /RSHV /X8RB XRDJOLQJIJXtVWLFD DSRUIFD®L RKOQIO LD
DSSOLHG OLQJXLVWLFV@ 6mR 3DXOR 3DUIEROD

3HUHLUD /DXUR 6pUJLR ODFKDGR /*%74,$ DJHQGD DQG &L
LQ (QJOLVK ODQRPDQHRROGMVIHYIX#JIHP

SHQQ\FRRN &SODWVWFBHEODLHG /LQIJXLVWLFV $O0RKEZWK FDDZ UG
(UOEDXP $VVRFLDWHYV

5DMDJRSDOD@BRDXPVPLODOQODXtVWLFD FUtWLFD OLQJXPRUWIP
D FULWLFDO OLQJXLVWLFV ODQJXD@H 6 n®RHIDXIOR\ BDRGi BMXGDH W

7JUHYLVDQ )HOLSH )HUUHLUD &ULVWYYmR 9HUD /~FLD /RS
VHP GLYHUVLGDGH R UDS /*%7 QDV DXODV GH OtQJXD LQJOH"
GLYHUVLW\ /*%7 BOBVMHV@EBHOWWE@BERM QD Y =+ Q s

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ

&5,7,&$/ $33/,(' /,1*8,67,&6 &5,7,&%/ /,7(5%$&< $1' /*%74,% ,668(6 ,1 (1*/,6+ /$1*8%

/,7(5%$785( 5(9,(:
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$57,),&,8/ ,17(//,*(1&( $6 $ 3('$*2*,&%$/ 0(',$7,21 ,1 7+( &217(;7 2)
,1&/86,9( ('8&%$7,21

@ KWWSV GRL RMUXPSXE

*HVV\PDU 1D]DUp 6 L$MYDD/ B RXD B) REMWHKEDU ODUURTXLP? GR 1DVF
IXG\PLOOD GRV 6DHQWRRVHGSERRELD GDV 'RUHV GD &RNW.HHQOLGH.
JHUUHLADDULD (OHQLFH 3HBHMWWDFAD 6 DODDMMLDQ G BBQYWRYV C
JHUUHL&®pOLR 5RGULJR FRIQMDOEDSPHON QB AWMADLD 9DOHQH $

6 R X%/ D

10DVWHUTV LQ &RPPXQLFDWLRQ /DQJXDJHV DQG &XOWXUHYV
8QLYHUVLGDGH 8I$8$D]{QLD

(PDLO JHVV\PDUFUT#JPDLO FRP

/$77(6 KWWSV ODWWHV FQST EU

20DVWHUTV LQ (GXFDWLRQ

'RUOG 8QLYHUVLW\ (FXPHQLFDO

(PDLO DQDOXLVDIRQVHFD#OLYH FRP

/$77(6 KWWS ODWWHV FQST EU

S6SHFLDOLVW LQ WKH 7HDFKLQJ RI ODWKHPDWLFV DQG 3K\VLFV
)DYHQL

(PDLO $UWKXU#SURIDUWKXU RUJ

/$77(6 KWWSV ODWWHV FQST EU

4*8QGHUJUDGXDWH 6WXGHQW LQ 1XUVLQJ

)DFXOGDGH $QKDQJXHUD

(PDLO OXG\PLOOODK#JPDLO FRP

/$77(6 KWWS ODWWHV FQST EU

53RVWJUDGXDWH LQ (GXFDWLRQDO DQG %XVLQHVV ODQDJHPHQW DQG B6XSHL
(PDLO GDVGRUHVF#JPDLO FRP

25&," KWWSV RUFLG RUJ

68QGHUJUDGXDWH 6WXGHQW LQ D 7THDFKLQJ 'HJUHH LQ 3HGDJRJ\
8QLYHUVLGDGH (VVBDGXDO GH *RLiV

(PDLO QHLULHOO\BOLPD#KRWPDLO FRP

/$77(6 KWWSV ODWWHV FQST EU

73URIHVVLRQDO ODVWHUYV LQ ,QWHOOHFWXDO 3URSHUW\ DQG 7THFKQRORJ\
,QVWLWXWR )HGHUDO GH (GXFDomR ,)8XQFLD H 7THFQRORJLD GD 3DUDLED
(PDLO PDULD HOHQLFH#XISL HGX EU

25&," KWWSV RUFLG RUJ

8*UDGXDWH +IRIHMWXWMNHVH /DQJXDJH

8QLYHUVLGDGH )HGH&)B30 GR $PD]JRQDYV

(PDLO DPRU SDWWL#JPDLO FRP

/$77(6 KWWS ODWWHV FQST EU

96SHFLDOLVW LQ ,QVWLWXWLRQDO DQG ,QWHUGLVFLSOLQDU\ 3V\FKRSHGDJF
8OWUD 3URPLQDV

(PDLO FRVWDWDWLDQQHR#JPDLO FRP

/$77(6 KWWSV ODWWHV FQST EU

W ODVWHUYV LQ (QYLURQPHQWDO 7HFKQRORJ\

)DFXPLQDYV

(PDLO FOHOLRBURGULJR #KRWPDLO FRP

/$77(6 KWWS ODWWHV FQST EU

U'RFWRUDO 6WXGHQW LQ J)RUHVW 6FLHQFH

8QLYHUVLGDGH )HGHUDO GRV 9DfBHIGR -HTXLWLQKRQKD H OXFXUL
(PDLO URQDOG XIY#KRWPDLO FRP

/$77(6 KWWS ODWWHV FQST EU

26SHFLDOLVW LQ +LVWRU\ Rl %UD]LO 6RFLHW\ DQG &XOWXUH

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DOQ
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$UWLILFLDO LQWHOOLJHQFH $, HPHUJHV DV DQ LQQRYDWLYH
DQG SURPRWLQJ HGXFDWLRQDO LQFOXVLRQ 7KLV VWXG\ DQDC
WRRO LQ WKH FRQWH[W RLGEDEDXY IOHDHGXEGD\SHRYRPPQVY]DWL!
HGXFDWLRQDO SURFHVV DQG WKH FKDOOHQJHV IDFHG E\ WHD
UHYLHZ FRQGXFWHG EHWZHHQ 1RYHPEHU DQG 'HFHPEHU Z
H[SORUDMWEWLSWLYH QDWXUH $ WRWDO RI  DUWLFOHV IURP ¢
6FL(/2 (5,& DQG &$3(6 -RXUQDO 3RUWDO ZHUH VHOHFWHG DC
WR SURPRWH LQFOXVLYH SHGDJRRZADIODSWS,F ARG WV L E KM W WKF
FRQWHQW WR VWXGHQWVYT LQGLYLGXDO QHHGV LQFUHDVHV HC(
WHDFKHUVY DGPLQLVWUDWLYH ZRUNORDG ,W ZDV REVHUYHG \
FROQXRXV WHDFKHU WUDLQLQJ DQG DGHTXDWH LQIUDVWUXFW)
VWXGLHY FRQYHUJH RQ $,1V SRWHQWLDO WR VWUHQJWKHQ LQ]
DQG SURPRWH HGXFDW LR Q DL HVT WKW\ L PISIR WWIXGK HH RS KADA/D FK H |
HYDOXDWLRQ RI GLIJLWDO WRROV DQG WKH DGRSWLRQ RI HGX
SRLQWLQJ WR IXWXUH UHWHDBFK SDEWNWER® S§DRPWR@DDQD O\
FRQWH[WV DQG WHFKQRORJLFDO VROXWLRQV DGDSWHG WR Gl

.H\ZRUGNUVRQDOL]HG /HDUQLQJ (GXFDWLRQDO (TXLW\ ,QWHO
7HDFKHU 7UDLQLQJ

,QVWLWXWR GH (QVLQR 6XSHULRU J)UDQFLVFDQR ,(6)
(PDLO YDOHQHQDWDOLD#JPDLO FRP
/$77(6 KWWS ODWWHVY FQST EU

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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7KH GLJLWDO WUDQVIRUPDWLRQ KDV EURXJKW DERXW VLJ(
WKH XVH RI WHFKQRORJLFDO UHVRXUFHV VWDQGLQJ RXW DV L
SUDFWLFHV DQG HQKDQFLQJ OHDUQURHYV TLIHVRQWKH WIFK RRQ RF
SRVVLEOH WR GHYHORS VWUDWHJLHY WDLORUHG WR VWXGHQYV
DFFHVV WR NQRZOHGJH $OEHUWRQL HW DO

,QFOXVLYH HGXFDWLRQ LV XQGHUVWRRG DV WKH FRQVWU X
WDNLQJ LQWR DFFRXQW WKH GLYHUVLW\ Rl DELOLWLHV SDFH\
LQGLFDWH WKDW LQQRYDWLYHVSHEGB REXFADWEBRPWLWHVK YRS
EDUULHUV WR OHDUQLQJ DQG VWUHQJWKHQ SURFHVVHV RI VRF

3HGDJRJLFDO SODQQLQJ WKDW YDOXHV HDFK VWXGHQWTV
WHDFKLQJ WKH DGMXVWPHQW Rl PHWKRGRORJLHY DQG WKH I
WKH OHDUQLQJ SURFHVV $PRULP UHQWRDW R GHWW WIX\M HI\H \R L
GHYHORSPHQW RI FRRRWLRGDDQERPRBAMRHQFLHY EURDGHQLQJ
OHDUQLQJ &DUYDOKR HW DO

7KH HITHFWLYHQHVV RI LQFOXVLYH SUDFWLFHV DOVR GHSH
ZKLFK GLUHFWO\ LQIOXHQFH WKH DELOLW\ WR LPSOHPHQW DF\
PHHW HDFK VWXGHQWYIV QHHGV KOQWIKWYV WK 2W KW KIK\OHSKWE R
WKH DGRSWLRQ RI GLYHUVLILHG UHVRXUFHV KHOS PDNH WKH F
DOO VWXGHQWY )UHLWDV HW DO

3HGDJRJLFDO PHGLDWLRQ JURXQGHG LQ GLJLWDO UHVRXU
SHUIRUPDQFH LGHQWLI\ GLIILFXOWLHY DQG SURYLGH DSSURS
FROODERUDWLFHQWOGHGVRBEQYLQJ OV LH®R QFFHK@WQ 5@ VX @ ER
7KHVH SUDFWLFHY FRQWULEXWH WR EXLOGL QO HIURQ RO XSULR FHH
DGDSWHG WR HDFK VWXGHQWYV SDUWLFXODULWLHV SURPRWL

,Q WKLV FRQWH[W WKH SXUSRVH RI WKLV VWXG\ LV WR DQ
WHFKQRORJLFDO UHVRXUFHV FRQWULEXWHV WR SURPRWLQJ L
GLIIHUHQW GLPHQVLRQV Rl OHDUQLQWRQ®G MK H PFKOHPMHQVIHYJ |

0(7+2'2/2*%<

7KLV LV DQ LQWHJUDWLYH OLWHUDWXUH UHYLHZ FRQGXFW
TXDOLWDWLYH DSSURDGAK BQIGS BVQ YH{ STDRWDWHR WKLV W\SH RI UH
FRPSDULVRQ DQG V\QWKHVLV RIYGGHIQEFHQ W WWHHM. @] B FE BIRDV
XQGHUVWDQGLQJ Rl WKH SKHQRPHQRQ XQGHU LQYHVWLJDWLR

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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7KH VHDUFKHV ZHUH JXLGHG E\ WKH IROORZLQJ UHVHDUFK
LQWHOOLJHQFH DV SHGDJRJLFDO PHGLDWLRQ LQ WKH FRQWH]\
RXW LQ WKH IROORZLQJ GDWREDDHY 2QRLIHIHNV BIEE((D H F®NURRQN
,QIRUPDWLRQ &HQWHU (5,& DQG WKH 3RUWDO GH 3HULYGLFR
GH 1tYHO 6XSHULRU &$3(6 -RXUQDO 3RUWDO

'HVFULSWRUV LQ 3RUWXJXHVH DQG (QJOLVK ZHUH XVHG FI
DQG 25 LQA@MGHQUIrQFLD DUWLILFLDO HGXFDomR LQFOXVLY
HGXFDFLRMWWYILFLDO LQWHOOLJHQFH LQFOXVLYH HGXFDWLF
WHFKQRORJLHYV

JQFOXVLRQ DQG H[FOXVLRQ FULWHULD

BWXGLHV SXEOLVKHG EHWZHHQ DQG DYDLODEOH LG
DPRQJ DUWLILFLDO LQWHOOLJHQFH SHGDJRJLFDO SUDFWLFHV
GLVFXVVHG WKH UROH RI DUWLQLF DBIO WLQMQIO G HINMRIDDQ YRS S
HGXFDWLRQDO LQFOXVLRQ ZHUH FRQVLGHUHG 'XSOLFDWH SXE
H[FOXVLYHO\ WHFKQLFDO RU FRPSXWDWLRQDO IRFXV ZRWKRXW
ZRUNV WKDW DGGUHVVHG WKH WKHPH VXSHUILFLDOO\ RU ZLWEk

SELECTION AND CONTENT SAMPLE
7KH LQLWLDO VHDUFK UHVXOWHG LQ VWXGLHV ZLWK
JLEUDU\ 2QOLQH 6FL(/2 VWXGLHV LGHQWLILHG LQ WKH (GX|

DQG SURGXFWLRQV IRXQG LQ WKH &$3(6 -RXUQDO 3RUWDO

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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; 4 '‘DWDEDVH N
( 6FEL(/2
% (&é 'XSOLEDWH UHFRUBV
£$3(6 -RXUQDOV 5HERUGY DIWHU GXSOLUFDWH UHP
) 7JRWDO UHFRUGYV
&
X !
2

DEVWUDFW UHDGLHQJ LQFOXVLRQ FULWH|ULD

P 010 O

3XEOLEDWLRQV H[FOXGHG DIWHU
5HFRUGV UHWDLQHG DQG DVVHVVHR § @ kX PHHWLOJ PHWKRGROR
FULWHULD

= -

*

( ) { 5HFRUGV VXEPLWWH|G_WRyWILWOHBRGEGY UHPRYHG IRU QRW PHH

—/
— |
v I
f 7RWDO VWXGLHV LQFQXGHG LQ WKH UHYLHZ
8
' 6FL(/2
( (5,&
' &$3(6 -RXUQDOV
AN J

6RXUFH $XWKRUYV

$IWHU UHPRYDO Rl GXSOLFDWHYV SXEOLFDWLRQV UHPDI
FRQVXOWHG ,Q WKH WLWOH DQG DEVWUDFW VFUHHQLQJ VWDJ
SUHYLRXVO\ HYWDEOLVKHG LQFO X VH A B FRMUHGV HRM DXHERKVQJ DU
$W WKH HQG RI WKH HOLJLELOLW\ SURFHVYV VWXGLHV IX
WKH ILQDO VDPSOH RI WKH UHVHDUFK GLVWULEXWHG DV IROO
HQFRPSDVVLQJ QDWLRQDO DQG LQWHUQDWLRQDO ZRUNYV

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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ANALYSIS TECHNIQUES

'‘DWD DQDO\VLY ZDV FRQGXFWHG WKURXJK WKHPDWLF
DV LW LV D VI\VWHPDWLF DQG ULJRURXV PHWKRG WKDW HQDEO
VHOHFWHG VFLHQWLILF SURGXFWLRQV DV VKRZQ LQ 7DEOH

7DEOH
6WDJHV Rl WKH &RQWHQW $QDO\VLV 7THFKQLTXH

$QDO\VLV € 'HVFULSWLRQ $SSOLFDWLRQ LQ WKH ¢

3UBQDO\V| 3KDVH RI RUJDQL]L!
FKDUDFWHUL]HG E\
GHILQLQJ WKH FRUS $Q H[SORUDWRU\ UHDGLQJ ZD
DQDO\WLFDO Fl VHOHFWHG VWXGLHY DLPLQJ
FRQWHQW DQG LQLWLDO LGHC
UHODWHG WR DUWLILFLDO LQW

&RUSXV FRQ 7KH FRUSXV FRQVLVWHG RI \Y
'"HILQLWLYH VHOH EHWZHHQ DQG VHOHFW
GRFXPHQWYVY WR EH I (5,& DQG &$3(6 -RXUQDO ¢

H[KDXVWLYHQHVV L
DQG UHOHYDQ

ODWHULDO F (QFRGLQJ VWDJH LC
XQLWY DQG FRQW

LGHQWLILHG 3DVVDJHV ZHUH KLJKOLJKWHG

DUWLILFLDO LQWHOOLJHQFH

LQFOXVLRQ VWUDWHJILHV SHU

VXSSRUW IRU VWXGHQWV ZLWE

&RGLQJ

7KH VHOHFWHG H[FHUSWV ZHUF

WR WKH FRQWULEXWLRQV FKDC

RI DUWLILFLDO LQWHOOLJHQF
FRQWH[W

3URFHVV RI FODVVLI
GDWD LQWR LQLWLE
VHPDQWLF VLPL

&DWHJRUL] *URXSLQJ WKH FRG

DQG DQDO\WLFDOO\ 7KH FRGHV ZHUH UHRUJDQL]HG
FDWHJRULHV pDOORZLQJ IRU DQ XQGHUVWDQ(
VWXGLHV DV ZHOO DV WKHRU'

FRQYHUJHQFHV

7TUHDWPHQW 6\QWKHVLV RI ILQG]

DQG LQWHU DQG LQWHUSUHWD\
WKHRUHWLEDO 1! 7KH FDWHJRULHY ZHUH LQWH!

FRQWHQW DQDO\VLV HQDEOLQ
WKH FRQWULEXWLRQV RI DUWLI
PHGLDWLRQ LQ LQFOXVLY

6RXUFH $XWKRUYV

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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3(5621%/,=%$7,21 $1' ,1',9,'8%/,=(" /($51,1*

7KH WZARAH@QWVHOHFWHG VWXGLHVY UHYHDOHG GLITHUHQW SH
LQWHOOLJHQFH $, LQ SHGDJRJLFDO PHGLDWLRQ ZLWKLQ LQF¢
DQG FKDOOHQJHV WR EH RYHUFRPWH&OEQ HWVR-QLL AMQINWD O VW X
VFKRRO VWXGHQWYV XVLQJ $, VIVWHPV WR PRQLWRU SHUIRUPD
LGHQWLI\LQJ SDWWHUQV RI LQGLYLGXDO GLIILFXOWLHV 7KH U
SHUVRQDOLHMGVIKR HGLWLIQLILFDQW LPSURYHPHQWY LQ FRPSL
GHPRQVWUDWLQJ WKDW $, FDQ DFW HIIHFWLYHO\ LQ GLIITHUHQ
TXDOLWDWLYH UHVHDUFK ZLWK LQWHUYLHZMNM ZPW KH @y BEIGPKH-HILHVD
SHGDJRJLFDO DGMXVWPHQWY SURPRWLQJ WKH LQFOXVLRQ RI

VWXGLHG WKH LPSOHPHQWDWLRQ RI DGDSWLYH V\VWHPV
WHFKQRIMRUDWHG SHUWRQUDIH®WIWXG HQW DXWRQRP\ DQG SUR!
DO DVVHVVHG VWXGHQWVY LQWHUDFWLRQ ZLWK $, WRRO)
WUDGLWLRQDOO\ PRUH FKDOOHQJLQJ VXEMHFWYV

6833257 )25 /($51,1*

7KH VXSSRUW SURYLGHG E\' $, IRU LQGLYLGXDOL]HG OHDU (
LQ D FDVH VWXG\ RQ WKH XVH RI HGXFDWLRQDO FKDWERWV 7}
TXHVWLRQV WKHVH WRROV HQFFDARIQJHEWREHDE R UDW UM IB JGLK
OHDUQLQJ )LWDV DQDO\HG DFFHVVLELOLW\ VRIWZDUH IR
KLJKOLJKWLQJ WKDW $, RYHUFDPH FRPPXQLFDWLRQ EDUULHUYV
HW DO HYDOXDWHG V\VWHPV WKDW UHFRPPHQG DGDSWHG SHC
PRQLWRULQJ RI VWXGHQW SURJUHVV HQDEOHG HDUO\ DQG SHL
BFKO*Q]HQ -XQLRU LQYHVWLJDWHIEG 'WKIHIQ SIROLADWIR@ R | |
ZLWK $, LQ LQFOXVLYH FODVVHV VKRZLQJ WKDW WKH FRPELQTE
WHFKQRORJ\ SURPRWHG JUHDWHU HTXLIW\] HW\G DOV X G H Q BVQ®IDY M
DGDSWLYHODMDIRQPYJIDW WKH XQLYHUVLW\ OHYHO VKRZLQJ WK
SURJUHVV PDGH LPPHGLDWH IHHGEDFN SRVVLEOH UHLQIRUFLC

3('$*2%,&$/ 0$1$*(0(17 $1' 7($&+(5 ('8&%$7,21

*ROGPDQ HW DO FRQGXFWHG DQ H[SORUDWRU\ VWXG)
URXWLQH VKRZLQJ WKDW DXWRPDWLQJ DGPLQLVWUDWLYH DQ¢
DQG LQGLYLGXDOL]JHG VXSSRUW “RHIPHKH H VW ®)XOF DW L R QQHR/IN

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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$,EDVHG VLPXODWLRQV VKRZLQJ WKDW WHDFKHUV IHOW PRUH
VWUDWHJILHV LQ WKH FODVVURRP ODULQR HAMFID@H SHUIRUP DQ!
DQDO\WLY DOJRULWKPV VKRZLQUPWHKDBWDGMVDQEUREFHFVLIQ BHG
LOQWHUYHQWLRQV /L <DQ DQG =HQJ H[DPLQHG DGDSWLYF
FRPSOH[LW\ DFFRUGLQJ WR WKH VWXGHQW SURILOH REVHUYL
FKDOOHQJLQJ WBNDY 3DJOKDUKOLJKWHG $,1V SRWHQWLDO WR
VXJIJHVWLQJ SDLUV DQG JURXSV EDVHG RQ FRPSOHPHQWDU\ V1

DQDO\]HG KLIKHU HGXFDWLRQ OHDUQLREXMHG VR Q@ HIQ A/
DFDGHPLF SHUIRUPDQFH WKURXJK SHUVRQDOL]DWLRQ DQG FR(

&+$//(1*(6 $1' )8785( 3(563(&7,9(6

'HVSLWH WKH EHQHILWY DVVRFLDWHG ZLWK WKH XVH RI DL
VHOHFEWH & \WWX®DHWL RO/ KR Z7IVKBHSUHVHQFH RI VLIJQLILFDQW |
LPSOHPHQWDWLRQ 5LEHLUR HWHYORQ WHDBKIRUFR QG KW@ DR
LQWHJUDWLRQ ILQGLQJ WHKHGW WK H GH 5/bIP P Y FIQH VYW BR®JO\ Gt
SUHSDUHGQHVYV DQG SHGDJRJLFDO SODQQLQJ 6PLWK HW DO
ILQGLQJ MSWDMQBRAFDQG HQJDJHPHQW DUH GLUHFWO\ UHODWHG

WHDFKHU OHVTXLWD HW DO HISORUHG $, LPSOHPHQWDW.L
VKRZLQJ WKDW DGDSWLYH DFWLYLWLHVGHOREMRWAR QU HNDWXEH DA
SDWLXxR DQG ODUXODQGD DQDO\]JHG LOQWHUQDWLRQDO WU

WHFKQRORJLFDO LQFOXVLRQ SROLFLHV REVHUYH VLIJQLILFDQW
UHLQIRUFHG WIGDWSWEBHFDWURRWRAUH LQ SHGDJRJLFDO SUDFWL
LQFOXVLYH OHDUQLQJ ZKLOH 5LEHLUR DQG /RSHV HPSKD?
VXSSRUW $, GHFLVLYHO\ FRQWULEXWHYV WR HQDMWHP@ @WRIQIGC
WHFKQRORJ\ WHDFKHU HGXFDWLRQ DQG LQFOXVLYH VWUDWH.

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
$57,),&,8/ ,17(//,*(1&( $6 $ 3('$*2*,&$/ 0(',$7,21 ,1 7+( &217(;7 2) ,1&/86,9( ('



7TDEOH
&KDUDFWHUL]DWLRQ RI WKH VHOHFWHG VWXGLHV RQ FKDOOHQ

LQFOXVLYH HGXFDWLRQ
$XWKRU V

<HDU

$OEHUWRQ
0 HW DO

$OYHV '/
DO

$PRULP +
GH

6WXG\ 7L W

,QWHOLJr!{
DUWLILFL
WHFQROR
GLJLWDL
FROQWULEX
SDUD SUiV
SHGDJyJLI

>$UWLILF
LQWHOOLJ}
GLIJLWDC
WHFKQROF
FRQWULEX"
SHGDJRJL
SUDFWLF

,PSDFWR

LQWHOLJr

DUWLILFL
HGXFDom
LQFOXVL]

> PSDFW
DUWLILFI
LQWHOOLJ
LQFOXVL
HGXFDWL

(GXFDomkF
LQFOXVLY
LQWHOLJr

DUWLILFL

SHUVSHFW
GHVDILR'

> QFOXVL
HGXFDWLR
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LQWHOOL!:
SHUVSHFWI
FKDOOHQ.

OHWKRGRO

,QWHJUDV
UHYLHZ

(PSLULFDO
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UHYLHZ

ODLQ )LQGI
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$, WR LQFC
SHGDJRJL
SUDFWLF
KLIKOLJKW
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SHUVRQDO

,GHQWLIL
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HQJDJHPHC
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FKDOOHQJ
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DQG WHDF
WUDLQLC

+LJKOLJK
SRVLWLY
SHUVSHFW
$, LQ VFKIF
LQFOXVLF
VWUHVVLC
QHHG IRL
DGHTXDWH
HGXFDWL
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S5LEHLUR 9
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6FKO*Q]HQ -

<
.

,QIOXrQFLD
LQWHOLJrQF
QR HQVLC

> QIOXHQFH
RI DUWLIL
LQWHOOLJ
WHDFKLQ

>(GXFDomR |
FRP GHVHI(
XQLYHUVDC
DSUHQGL]D
LQWHOLJrQF

(ISHULPHQV

6FRSLQJ U

6KRZV WKL
VWUHQJIWKH
VWUDWHJILH
PRUH LQGLY
DQG LQFO.
OHDUQLQ

+LIJKOLJIKW
XQLYHUVDC
DOOLHG ZlI
SURPRWHV D
DQG LQFOX\

XPD UHYLV
HVFRSR(@

VWXGHQYV

L, QFOXVLYH I

ZLWK XQLYH

IRU OHDUQ

DUWLILFLDO

D VFRSLQJ

6PLWK 6 $ JXLGH IRU 4XDOLWDW
HGXFDWLRQ
XWLOL]H D
LQWHOOLJHC
SHUVSHFWI
IXWXUH FRQ

3RLQWV WR
SHUVSHFWL
XVH KHOSL(
SODQ IXWXU

SUDFWLF

6RXUFH $XWKRUV

7KH DQDO\VLV RI WKH VHOHFWHG VWXGLHV UHYHDOV D VH
LQWHOOLJHQFH $, LQ LQFOXVLYH HGXFDWLRQ $ ODUJH SRUW
JUHLWDV HW DO HQDQG /L KDIXODQ&W WKDW $, RIIHUV
SHUVRQDOL]DWLRQ DOORZLQJ SHGDJRJLFDO DFWLYLWLHV WR
WKRVH ZLWK VSHFLDO HGXFDWLRQDO QHHGNSERPMSWOBOHQWDU|
UHLQIRUFH WKDW $, KHOSV WR RYHUFRPH OLQJXLVWLF DQG FR
HTXLW\ LQ WKH OHDUQLQJ SURFHVYV
%H\RQG SHUVRQDOL]DWLRQ DQRWKHU SRLQW RI FRQYHUJI
WKH HITHFWLYHQHVV RI' $, LQ LQFOXVLYH FRQWH[WV B6WXGLHV
LQGLFDWH WKDW DOWKRXJK GLSIRWDLE MOHRMKIGHR/O RVK H VURLRBD P
WHDFKHU WUDLQLQJ HYLGHQFLQJ WKH QHHG IRU FRQWLQXRX\
$OYHV HW DO DGG WKDW WKH ODFN RI LQIUDVWUIXFW@WH
EDUULHU GHVSLWH $,1V SRWHQWLDO
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,Q WHUPV Rl SUDFWLFDO LPSDFWV HPSLULFDO VWXGLHV V
HW DO DQG 5LEHLUR HW DO FRQYHUJH LQ VKRZLQJ
VXSSRUWYV VSHFLDOL]HG HGXFDWV RO ORBXVLRQVPRBEH AHEALQ.
VWUDWHJILHV 7KLV HYLGHQFH LV UHLQIRUFHG E\ OHVTXLWD HV
FRPSOHPHQWDU\ WRRO VWUHQJWKHQLQJ DGDSWLYH WHDFKLQ

'"HVSLWH WKHVH FRQYHUJHQFHV VRPH VWXGLHV SUHVHQW
FKDOOHQJHV )RU H[DPSOH *DUF]yQ 3DWLXR DQG ODUXODQGTEL
IDFHV HWKLFDO DQG WHFKQRORJLFD @ G KIFEOMQIHY - ZBLRY 5LF
HPSKDVL]H WKDW HYHQ ZLWK XQLYHUVDO GHVLJQ IRU OHDUQL
LQGLFDWLQJ WKH QHHG IRU IOH[LEOH FRQWH[WXDOO\ DGMXVYV
GLYHUJHQFHWY LIRZ @ VEX®FEB®WLRQV RI $, XVH VXJJHVWLQJ WKD\
HYDOXDWHG DQG DGDSWHG DFFRUGLQJ WR VWXGHQWVYT UHDO

)LQDOO\ D FRPSOHPHQWDULW)\ LV REVHUYHG EHWZHHQ UH

VXFK DV WKRVH E\ 3DJOLDUD HW DO DQG $PRULP SUI
EHQHILWYV ZKLOH ILHOG DQG H[SHUOBHQ@DMEBWWXOGLHYV VXFIOC
&DVWHOHLMQ DQG )UDQ]VHQ RITHU FRQFUHWH HYLGHQFF

RI LPSDFWV RQ OHDUQLQJ HQJDJHPHQW DQG LQFOXVLRQ 7KL
WKRISWF IV UHOHYDQFH DQG SRLQWYV WR IXWXUH UHVHDUFK SDW
PRQLWRULQJ DQG FRQWH[WXDO DGDSWDWLRQ RI WHFKQRORJ\
,Q VXPPDU\ WKH GLVFXVVLRQ LQGLFDWHVY WKDW $, KDV VL
HGXFDWLRQ EXW LWV HIIHFWLYHQHVYV GHSHQGV RQ IDFWRUV
SHUFHSWLRQV DQG FRQWLQXRXV Y D®KDWWLR®L RV W R R S/ORIPGIY
VKRZLQJ WKDW WHFKQRORJ\ ZKHQ XVHG VWUDWHJLFDOO\ DQG
LQFUHDVLQJ HTXLW\ DQG SHUVRQDOL]DWLRQ RI OHDUQLQJ

&218&/86,21

,Q VKRUW WKLV VWXG\ VKRZV WKDW DUWLILFLDO LQWHOO
SHGDJRJLFDO SUDFWLFHV IRVWHULQJ WHDFKLQJ SHUVRQDOL]
SURWDJRQLVP 7KH SUHVHQW VW0® DQWH® LR HD@IHO D|FHWKR B \D
PHGLDWLRQ LQ WKH FRQWH[W RI LQFOXVLYH HGXFDWLRQ FRQ
VXSSRUW IRU WKH HGXFDWLRQDO SURFHVV DQG WKH FKDOOH(

7KH UHVXOWV LQGLFDWH WKDW $, PDNHV LW SRVVLEOH WR
QHHGV HVSHFLDOO\ WKRVH ZLWK VSHFLDO HGXFDWLRQDO QHF
LQFUHDVHG DXWRQRP\ UHLQ I RUFMHARRHD R R HDHFKWQ NMJ JD ®RLE UV
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DOORZLQJ JUHDWHU IRFXV RQ SHGDJRJLKSO ,S\0 DY GIPGK DQIG HG
HIITHFWLYHQHVYV RI LPSOHPHQWDWLRQ GHSHQGV GLUHFWO\ RQ
LQIUDVW LDFFMWRUMN HVVHQWLDO IRVVEU WRHBDMW RQ HQIFHFXWLLYRD L

7KH UHVHDUFK DOVR UHYHDOV FRQYHUJHQFHY DPRQJ GLIII
FKDOOHQJHV QRWHG LQ VRPH SXEOLFDWLRQV WKHUH LV FRQV
SUDFWLFHVY FRPSOHPHQW SH GWD HR XLAD\OL @ WHHBNW HLO-HKSLIR) SH MR
LQWHJUDWLRQ EHWZHHQ WKHRUHWLFDO UHYLHZV DQG HPSLUL
WKH RSSRUWXQLWLHYV DQG OLPLWDWLRQV RI WHFKQRORJ\ LQ L

$V FRQWULEXWLRQV WKH VWXG\ UHLQIRUFHV WKH QHHG II
GLJLWDO WRROV DQG LPSOHPHQWDWLRQ RI HGXFDWLRQDO SR
$, ,Q DGGLWLRQ LW SRLQWK W R FDG\Q JRLQIDVGWX PN LEP IS © ABVNO |
VWXGHQWWNRWRRQRO GHYHORSPHQW FRPSDUDWLYH VWXGLHV
H[SORUDWLRQ RI WHFKQRORJLFDO VROXWLRQV WDLORUHG WR
GYHUVLW\

,Q VXPPDU\ WKH UHVHDUFK VKRZAKW® DXW HDGJ WR QL\FFIDFOX V Q W
PDQQHU DQG DUWLFXODWHG ZLWKKDYP®YD QYHRIH®BVILR/IH. FSIRQV
HTXLW\ WHDFKLQJ SHUVRQDO L]DS/RIURMDX DLAVG. HYSIRQYGCR QO ® WIXIEQ
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$OEHUWRQL 1,Q5VHOHWQFFQD DUWLILFLDO QD HGXFD
VLVWHPiWLFR GDV DSOLFDo}HV H SHUVSHFWLYDV >$UWLILFLLCL
PDSSLQJ RI DSSOLFDWLR@QFLBE G SERV FHBWIWLHADY HP (GrXFDom
Q $YDLODEOH DW KWWSV GRL RUJ HQFLWHF Y L

$OYHVY '/ HW DO ,PSDFWR GD LQWHOLJrQFLD DUV

DUWLILFLDO LQWHOOLJH @GHH RWQWIDQ FAXXN\M @B otin@®X F D WALYRDQ@ D E O
KWWSV GRL RUJ LOXVWUDFDR Y L $FFHVVHG RQ

$PRULP + ' GH (GXFDomR LQFOXVLYD H LQWHOLJr
>, QFOXVLYH HGXFDWLRQ DQG DUWLILFLDO LQWIHIO(Q)IDWI—LCRIQI—DOS
6FLHQ\MLILFQ $YDLODEOH DW KWWSV GRL RUJ

%DUGISQiOLVH GH>RRQWH-OQIRDQDO\VLV@ HG 6mR

$VVXQomR $ E O0ODLD ( * ,QGLFDGRUHV GDV FR
SURIHVVRUHVY GD HGXFDomR EiVLFD QR %UDVLO >,QGLFDWRUV
WHDFKHUV KOX®NOHWRO® 3WVTXLVD $YDLODEOH DW KWWSYV
$FFHVVHG RQ 1RY

)LWDV 5 ,QFOXVLYH HGXFDWLRQ ZLWK $, VXSSRUYV
EDUU$L HD@G (WKLF® * $YDLODEOH DW KWWSV GRL RUJ
$FFHVVHG RQ 1RY

JUHLWDV ( / QWHBWIDQLD DUWLILFLDO SDUD HG.
FDPSR PDLV LQFOXVLYR >$UWLILFLDO LQWHOOLJHQFHS5IHRYL Y1\ K
%UDVLOHLUD GH ,QIRUPIWL¥D QD S(&XFDomR $YDLODEOH

KWWSV GRL RUJ $AFEH\WHG ROQ 1RY
*DUF]yQ - 3DWLXR ( ODUXODQGD & 6\WWHPDWL
HGXFDWLRQ WUHQGV EMXTHNILWR G D Q & HFKKD@FOHRYHW @ QG , QW F
$YDLODEOH DW KWWSV GRL RUJ PWL $FFHVVHG RC
*ROGPDQ 6 5 HW DO 8VLQJ $, WR VXSSR U\RXMBEHFQ
RI 6SHFLDO (GXFDWLR® 7HFKQRORJ\S $YDLODEOH
KWWSV HULF HG JRY "LG (- $FFHVVHG RQ 1RY
+ROPDQ . HW DO SRZHIWWWBEEGUYRQDOL]HG OHDUQL
JXLGH IRU SUHVHUYERXWQIDIDFR H B SIDFIXIDW {GXFDWQRQ@ SUHSDUD
$YDLODEOH DW KWWSV HULF HG JRY "LG (- $FFHVVHG R
/L - <DQ < =HQJ ; ([SORULQJ DUWLILFLDO LQV
VIVWHPDWLF UHYLHZ R$SHPIIHG FBINQ HOW RS LHVH $YDL
KWWSV GRL RUJ DSS $FFHVVHG RQ 1RY

/JLPD $ $ GH )RUPDomR GRFHQWH H LQWHOLJrQFLE
HVFRODU >7HDFKHU HGXFDWLRQ DQG DUWLILFLDO &Q®HOQR)
3HGDJYJLFRVY Q $YDLODEOH
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$57,),&,8/ ,17(//,*(1&( $6 $ 3('$*2*,&$/ 0(',$7,21 ,1 7+( &217(;7 2) ,1&/86,9( ('



KWWSV RMV VWXGLHVSXEOLFDFRHV FRP EUSRMNWVIVOIGH[R®KS FI

ODULQR 0 7KHHWW&AUH RI DUWLILFLDO LQWHOOLJHQ
-RXUQDO RI 6SHFLDO (GXFDWLRQQ 7THFK&RORJ\ $YDLODEOH
KWWSV GRL RUJ $FFHVVHG RQ 1RY

ODULQR O SHIMD® HGXFDWLRQ DGPLQLVWUDWRUYV
WR VIQWKHWRXHBHQ®DWDI 6SHFLDO (GXFDWLRQ +KBDGHUSNIILSODEO

KWWSV HULF HG JRY "LG (- $FFHVVHG RQ 1RY
OHORSH] $9 HW/ IO LPSDFW RI DUWLILFLDO LQWHOOL

VI\VWHPDWLF (GXPOWERQ 6FFLHQFHVQ H $YDLO

KWWSV GRL RUJ HGXFVFL $FFHVVHG RQ 1RY

OHVTXLWD ( 6 ,QWEHRM HWHA® DUWLILFLDO FRPR IHU
QR DWHQGLPHQWR HGXFDFLRQDO HVSHFLDOL]J]DGR >$UWLILFL
VSHFLDOL]HG HGXBBHWLR®YDOCO/VBVYOFHWVW® GH )LQRVERSLD H +LVW
$YDLODEOH DW KWWSV ZZZ JYDD FRP EU UHWIRFMBMVMHGERPRSK?S

3DJOLDUD &KMH HQWBIOUDWLRQ RI DUWLILFLDO LQWHE
VFRSLQJ WHRURDWLRQQ $YDLODEOH DW KWWSV G
$FFHVVHG RQ 1RY

30RR\ ( ' &DVWHOHLMQ ' )UDQ]JVHQ ' 3HUVRQ
HGXFDWLRQ D VFRSLQJ UHYLHZ RI NH\ FKDUDFWHULVWLFV DQ
+HOL\RQ Q H $YDLODEOH DW KWWSV GHFIF RUVHG
RQ 1RY

SLEHLUR * & HW DO ,QWHOLJrQFLD DUWLILFLD
RSRUWXQLGDGHY SDUD DOXQRV FRP QHFHVVLGDGHV HGXFDFL
HGXFDWLRQ FKDOOHQJHV DQG RSSRUWXRRWDLE VEHMEGWA@X G EK
$PHULFDQD GH +XPDQLGDGHV Y&LIrQRLDV HS (GXFDSMBLODEOH
KwWwsSsV SHULRGLFRUHDVH SUR EU UHDVH DUWLFOH YLHZ

S5LEHLUR 9 $ IRSHV [/ $ ,QIOXrQFLD GR XVR GD
>, QIOXHQFH RI WKH XVH RI DUWBHY¥LYW DL QGX-FDO mIRH (BAVH. K ROW bl
Q $YDLODEOH DW KWWSV GRLLRUJ $FFHMWHV/® RQ 1R

5LRV * $ B6FKO*Q]HQ ( 7 0 6FKO*Q]HQ -XQLRU
XQLYHUVDO SDUD D DSUHQGL]DJHP H LQWHOLJrQFLD DUWLILFI
XQLYHUVDO GHVLJQ IRU OHDUQL QUQDQUH BHUMA@WLYR G AW HO O L.
$YDLODEOH DW KWWSV SHULRGLFRV XHSD EU LQGH[ SKS FRF

6PLWK 6HDQ - HW DO *XLGH IRU 6SHFLDO (GXF
, QWHOOLJHQFH 6WXGHQWVY 3HUV-RXRNQIDYAH R |1 B B8 H XIMDXOU HG &R Q W
Q 5 $YDLODEOH DW KWWSV HULF HG JRY "LG (-

(GXFDWLRQ DQG .QRZOHGJH 3DVW 3UHVHQW DQ
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'KLWWHPRUH 5 .QDIO . 7KH LQWHJUDWRXHK QIHY LF
$GYDQFHG IYXUVL@J +S
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