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(IMTHFWLYH ,QWHJUDWLRQ RI &RPSXWHU DQG ,GHRORJLFDO D!
,QWHOOLJHQW 7HDFKLQJ 3ODWIRUP

<RQJ]KL :DQJ
I1RUWK &KLQD ,QVWLWXWH RI 6FLHQFH DQG 7THFKQRORJ\ +HEHL 6DQKH &K

$SEVWUKHWUDGLWLRQDO PHFKDQLVP RI LGHRORJLFDO DQG SROLWLFDO HGXFDWLRQ LV Ul
PHWKRG WKHUH DUH JUHDW OLPLWDWLRQV ZKLFK DIIHFW WKH HIIHFWLYHQHVV RI LGHRO
HGXFDWLRQ ZH ZLOO JLYH IXOO SOD\ WR WKH DGYDQWDJHV RI FRPSXWHU WHFKQRORIJ\
HGXFDWLRQ :H ZLOO LQQRYDWH WKH HIIHFWLYHQHVV RI LGHRORJLFDO DQG SROLWLFDO H
IRU LGHRORJLFDO DQG SROLWLFDO VWXG\ LPSURYLQJ VWXGHQWY XQGHUVWDQGLQJ RI L
WHDFKLQJ HQYLURQPHQW WKLV SDSHU SXWV IRUZDUG WKH HIIHFWLYH LQWHJUDWLRQ SDV
WKH LOQWHOOLJHQFH WHDFKLQJ SODWIRUP

.H\ZRUGQ@WHOOLJHQW WHDFKLQJ SODWIRUP &RPSXWHU ,GHRORJLFDO DQG SROLWLFDO HC

7KH LGHRORJLFDO DQG SROLWLFDO HGXFDWLRQ EDVHG RQ WKH LQWHOOLJHQ\
IXQFWLRQ RI WKH LQWHOOLJHQW WHDFKLQJ SODWIRUP ZKLFK FDQ QRW RQO\
SROLWLFDO OHDUQLQJ VLWXDWLRQ DQG HGXFDWLRQDO HIIHFW ZH FDQ DOVR F
IRFXVHVY DQG KRWVSRWY WKH\ DUH FRQFHUQHG DERXW DQG XVH WKH ELJ GDWI
KRW VSRWV LQ WKH VFKRRO DQG LQ WKH VRFLHW\ LW FDQ PDNH WKH SUHGLFYV
UHIHUHQFH IRU WKH LGHRORJLFDO DQG SROLWLFDO HGXFDWLRQ
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$V D QHZ IRUP RI LGHRORJLFDO DQG SROLWLFDO HGXFDWLRQ ZKLFK WDNHV G
WHFKQRORJLFDO ORJLF DV WKH RSHUDWLQJ SULQFLSOH LW LV QHFHVVDU\ WR
DQG OHDUQLQJ WR EH DQ DGXOW LW LV QHFHVVDU\ WR JUDVS WKH FRQWUDC
LGHRORJLFDO DQG SROLWLFDO HGXFDWLRQ WR SUHYHQW WKH DOLHQDWLRQ RI \

7KH FROQWUDGLFWLRQ EHWZHHQ WKH SXUVXLW RI XWLOLW\ RI WHFKQRORJ\ |

HGXFDWLRQ
8WLOLW\ UHIHUV WR WKH PHDQV RU FDUULHU RI LGHRORJLFDO DQG SROLWLFD!
RI PRGHUQ WHFKQRORJ\ DUH XVHG LQ WKH ILHOG RI LGHRORJLFDO DQG SROLW
LGHRORJLFDO DQG SROLWLFDO HGXFDWLRQ LQ WKH GLUHFWLRQ RI 7THFKQRORJ
WHFKQRORJ\ QDWXUDOO\ KDV LQVWUXPHQWDO UDWLRQDOLW\ ZKLFK RIWHQ O
LGHRORJLFDO DQG SROLWLFDO HGXFDWLRQ UHVXOWLQJ LQ WKH VHSDUDWLRQ
LGHRORJLFDO DQG SROLWLFDO HGXFDWLRQ LW PDNHV WKH LGHRORJLFDO DQG
WHFKQRORJ\ DQG DW WKH VDPH WLPH DOO WKH LGHRORJLFDO DQG SROLWLFD
WHFKQRORJ\ GHSHQGHQF\ :KHQ DUWLILFLDO LQWHOOLJHQFH EHFRPHV WKH GH
SROLWLFDO HGXFDWLRQ DUWLILFLDO LQWHOOLJHQFH LV HQGRZHG ZLWK WKH FI
IDYRULWH LQ WKH ILHOG RI LGHRORJLFDO DQG SROLWLFDO HGXFDWLRQ /HG E
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OHDUQLQJ GRPLQDWHG E\ WHFKQRORJLFDO UDWLRQDOLW\ ZLOO GHWUDFW IURP
WKH HFRORJ\ RI LGHRORJLFDO DQG SROLWLFDO HGXFDWLRQ ZKLFK LV D FRPEL
EHHQ GHVWUR\HG

7KH FRQWUDGLFWLRQ EHWZHHQ WKH 5XOH RI WHFKQRORJ\ DQG WKH KXPDQ|

5XOHV UHIHUV WR WKH RSHUDWLQJ VWDQGDUGY DQG SURFHGXUHV RI PRGHUQ
HGXFDWLRQ 7KH PRGHUQ WHFKQRORJ\ UHSUHVHQWHG E\ DUWLILFLDO LQWHOC
SROLWLFDO HGXFDWLRQ WKURXJK LQIRUPDWLRQ HPEHGGLQJ FRGH GULYHQ DL
DQG WHFKQRORJLFDO SURFHVVHV RI GDWD RXWSXW FRQWLQXRXVO\ JHQHUDWH
HGXFDWLRQ )URP WKH SHUVSHFWLYH RI LQWHOOHFWXDO SROLWLFVY VWDQGDUC
IXQFWLRQ WKDW LV WKH\ GHWHUPLQH WKH PDJQLWXGH W\SH PDQQHU DQG VF
NLQG RI VWDQGDUGL]HG UXOHV DQG WHFKQRORJLFDO SURFHVV ODFNV VXEMHFW
LGHRORJLFDO DQG SROLWLFDO HGXFDWLRQ VXEMHFW WR WKH LQIOXHQFH RI V\
UXQ ZLWKLQ WKH UXOHV RI WKH HVWDEOLVKHG DOJRULWKP WKH IUDPHZRUN RI
VSLULW RI WKH LQGLYLGXDO H[SHULHQFLQJ LGHRORJLFDO DQG SROLWLFDO HGX
WUDQVDFWLRQ DV D UHVXOW WKH KXPDQLVWLF VSLULW RI LGHRORJLFDO DQC
ZRUOG DQG LW LV GLIILFXOW IRU LGHRORJLFDO DQG SROLWLFDO HGXFDWLRC
KXPDQLVWLF VSLULW LQ WKH SURFHVV RI GDWD WUDQVDFWLRQ

7KH FRQWUDGLFWLRQ EHWZHHQ WKH ZHDNHQLQJ RI NQRZLQJ 7DR E\ WHFKQ

SROLWLFDO HGXFDWLRQ
ORGHUQ WHFKQRORJ\ KDV SHQHWUDWHG LQWR HYHU\ FRUQHU RI VRFLDO FLYLO
SRVLWLRQ RI LQKHULWLQJ FLYLOL]DWLRQ YDOXH DQG GLVSOD\LQJ FLYLOL]DWLR
WKH ZLGH VSUHDG Rl PRGHUQ WHFKQRORJ\ :KLOH PRGHUQ SHRSOH HQMR\ WKH
LQWR WHFKQRORJLFDO FDUQLYDO DQG EHFRPH &\EHUPHQ ZKR HPEHG LQGLYL
WKDW PRGHUQ WHFKQRORJ\ LQ WXUQ UHJXODWHY DQG HYHQ GRPLQDWHV WKH G
LQWHOOHFWXDO SROLWLFV LI ZH SURFHHG IURP WHFKQRORJLFDO WKLQNLQJ R
WHFKQRORJ\ WKHQ DW PRVW WKH DSSOLFDWLRQ RI DUWLILFLDO LQWHOOLJHQ]
VWDQGDUGYV GHILQLQJ WHFKQLFDO UXOHV FUHDWLQJ WHFKQLFDO HQYLURQPH(
SODWIRUP SHRSOH V HPRWLRQDO H[SHULHQFH YDOXH FKRLFH DQG OHDUQLQJ |
WKH PDFKLQH DOJRULWKP DV D UHVXOW WKH LQGLYLGXDO OLIH ZLWK KXPD(
VXEPHUJHG LQ WKH WHFKQRORJLFDO HQFKDQWPHQW RI DUWLILFLDO LQWHOOI
LGHRORJLFDO DQG SROLWLFDO HGXFDWLRQ FRRSHUDWLQJ ZLWK DUWLILFLDO LG
WKH GLPHQVLRQ RI NQRZLQJ 7DR LW LV DQ LQHYLWDEOH FKRLFH WR ILQG Wt
VHWWOH GRZQ DQG LW LV DOVR D IRUZDUG ORRNLQJ H[SORUDWLRQ IRU LGHR
OLIH
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'LWK WKH GHYHORSPHQW RI WHDFKLQJ LQIRUPDWLRQ WKH HPHUJHQFH RI QHZ
DQG LWV GHHS LQWHJUDWLRQ DQG LQQRYDWLYH DSSOLFDWLRQ LQ WHDFKLQJ \
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QHZ FKDQJHV ,Q WKH LQWHOOLJHQW FODVVURRP WHDFKLQJ WKH UHODWLRQVK
,QWHOOLJHQW &ODVVURRP WHDFKLQJ HFRORJLFDO V\VWHP LW FRQVLVWYV RI
VHUYLFH LQWHOOLJHQW WHUPLQDO VHUYLFH DQG LQWHOOLJHQW WHDFKLQJ DS

6PDUW UHVRXUFH VHUYLFH OD\HU

7KH LQWHOOLJHQW UHVRXUFH VHUYLFH LV WKH EDVLF VHUYLFH OD\HU RI WKH

WHDFKLQJ FRQWHQW UHVRXUFHV GDWD LQIRUPDWLRQ UHVRXUFHV DQG VR RQ I
,QWHOOLJHQW 5HVRXUFH 6HUYLFH LV EDVHG RQ WKH FORXG VHUYLFH RI LQW
LQWHOOLJHQW PDQDJHPHQW LQWHOOLJHQW UHWULHYDO DQG LQWHOOLJHQW UHt
DQG VHUYLFH SODWIRUP WR SURYLGH LQWHOOLJHQW OHDUQLQJ UHVRXUFHV PD
DSSOLFDWLRQ 7KH PDLQ FRQWHQW Rl LQWHOOLJHQW UHVRXUFH VHUYLFH LC
PXOWL YHUVLRQ GLJLWDO WHDFKLQJ PDWHULDOV PLFUR FRXUVH UHVRXUFHV F
H[DPLQDWLRQ TXHVWLRQ EDQN WHDFKLQJ PDQDJHPHQW LQIRUPDWLRQ WHDFKL

6PDUW DVVHVVPHQW VHUYLFH OD\HU

7KH LQWHOOLJHQW HYDOXDWLRQ VHUYLFH LV WKH FRUH IXQFWLRQ RI WKH LQW
WKH LQWHOOLJHQW FODVVURRP WHDFKLQJ DSSOLFDWLRQ VHUYLFH 7KURXJK W
VIVWHP PXOWLSOH OHDUQLQJ WHVW V\VWHP G\QDPLF HYDOXDWLRQ DQG DQDO!
GDWD FROOHFWLRQ DQG DJJUHJDWLRQ E\ XVLQJ WKH QHZ WHFKQLTXHV RI LQ
PLQLQJ WKH VI\VWHP Rl WHDFKLQJ HYDOXDWLRQ LV UHFRQVWUXFWHG E\ SURYLC
GLDJQRVWLF HYDOXDWLRQ

6PDUW WHUPLQDO VHUYLFHV OD\HU

,QWHOOLJHQW 7HUPLQDO VHUYLFH LV WKH WHUPLQDO UHDOL]DWLRQ ZD\ RI L
FRPSRVHG RI WHUPLQDO DSSOLFDWLRQ VXSSRUWLQJ VRIWZDUH DQG KDUGZDU
HTXLSPHQW VXFK DV VPDUW SKRQH 3% QRWHERRN FRPSXWHU GHVNWRS F
FRUUHVSRQGLQJ WHDFKLQJ DSSOLFDWLRQ VRIWZDUH WR DFKLHYH WHDFKLQ.
LQFOXGLQJ LOQWHOOLJHQW PLFUR OHVVRQ SURGXFWLRQ PLFUR OHVVRQ DSSOL
SXVK OHDUQLQJ UHVRXUFHV FRPPXQLFDWLRQ WRROV DQG WKLUG SDUW\ $33 D¢
KDV WKH WHDFKHU HQG WKH VWXGHQW HQG WKH PDQDJHPHQW HQG WKH SDUH

, QWHOOLJHQW WXWRULQJ DSSOLFDWLRQ OD\HU

7KH DSSOLFDWLRQ RI LQWHOOLJHQW WHDFKLQJ LV PDLQO\ WKH DSSOLFDWLR!
DSSOLFDWLRQ SURFHGXUHV DQG PHWKRGV RI WHDFKLQJ E\ WHDFKHUV DQG OH
SUH FODVV FODVV DIWHU FODVV FRPPXQLFDWLRQ DQG LQIRUPDWLRQ VHUYLF
DQDO\WVLYV SUHYLHZ DQG HYDOXDWLRQ WHDFKLQJ GHVLJQ DQG WKH PLG FRXU\
UHDO WLPH H[DPLQDWLRQ VXPPDU\ DQG SURPRWLRQ $IWHU FODVV VHVVLRQ\
UHIOHFWLRQ DQG HYDOXDWLRQ
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,QQRYDWH WKH FODVVURRP WHDFKLQJ PHDQV RI QHWZRUN LGHRORJLFDO DQ

'LWK WKH GHHS LQWHJUDWLRQ RI QHWZRUN LGHRORJLFDO DQG SROLWLFDO HC
FRQVWDQWO\ LQQRYDWHG DQG SURYLGHV D QHZ HOHPHQW DQG D FRPSUHKHQ\
FODVVURRP WHDFKLQJ )LUVW WKH LQWHJUDWLRQ RI ELRORJLFDO VFLHQFH E
WHDFKLQJ VLWXDWLRQ 8QGHU WKH IXQFWLRQ RI LQWHOOLJHQW VHQVRUV VWX
RI FKDQJLQJ LQIRUPDWLRQ LQ WKH FODVVURRP DQG WUDQVIRUP WKH LQIRUPD
VWXGHQWYVY UHDO H[SHULHQFH DQG IHHOLQJV LQ FODVVURRP WHDFKLQJ FDQ EF
WHDFKLQJ REMHFWLYHV DQG LPSURYH WHDFKLQJ VWUDWHJLHVY XQGHU WKH W
HOHFWURQLF LQIRUPDWLRQ ZDYHIRUP DQDO\VLV WHFKQRORJ\ WR DFFXUDWHO
IXQFWLRQ RI GLJLWDO RVFLOORVFRSH ZH FDQ FRPSUHVV DQG VDYH WKH PD\
FODVVURRP WHDFKLQJ DQG MXGJH WKH VWXGHQWY DWWHQWLRQ FRQFHQWUDW
LV FRQYHQLHQW IRU WHDFKHUV WR LPSURYH DQG LQWHJUDWH UHVRXUFHV XQGt
UHFRJQLWLRQ WHFKQRORJ\ RI IXVLQJ LPDJH SURFHVVLQJ WR SURPRWH OHDUQL
UHFRJQLWLRQ LQVWUXPHQW WKH VWXGHQWVY UHDO HPRWLRQV DQG KLGGH
PLFUR H[SUHVVLRQV ZKLFK DUH KDUG WR EH SHUFHLYHG E\ WKH QDNHG H\H L
WHDFKHUV WR JHW D GHHS XQGHUVWDQGLQJ RI VWXGHQWY SUHIHUHQFHV XQG
JHQHUDWLRQ RI OHDUQLQJ EHKDYLRU LQ WKH ZD\ VWXGHQWY OLNH WR VHH DQG

:D\V WR HQULFK WKH FRQFHSW RI QHWZRUN LGHRORJLFDO DQG SROLWLFDO F

7KH LPSRUWDQW FRQFHSWY RU NQRZOHGJH SRLQWY LQ WKH QHWZRUN LGHROR.:
WKH SHUVSHFWLYH Rl GLIITIHUHQW GLVFLSOLQHV )LUVW WKH LQWHJUDWLRQ R
QHWZRUN LGHRORJLFDO DQG SROLWLFDO HGXFDWLRQ KDV WUDLQHG SHRSOH V
LQWURGXFHG WKH PRUDO FRQFHUQ IURP WKH UHDO VRFLHW\ LQWR WKH QHW
UHODWLRQVKLS QR ORQJHU EH D VLQJOH DEVWUDFW DQG GLJLWDO UHODWLRQYV
GHYHORSPHQW DQG KDUPRQLRXV FRH[LVWHQFH ZKLFK HQDEOHV SHRSOH WR
XQGHUWDNH QHWZRUN PRUDO UHVSRQVLELOLW\ PRUH FRQVFLRXVO\ DQG EXLOG
RI SKLORVRSKLFDO LOWHUSUHWDWLRQ RI GLDOHFWLFDO XQLW\ )JURP WKH SHU
HILVW EHFDXVH RI KXPDQ V VXEMHFWLYH LQLWLDWLYH DQG LQWHUQDO SXUSR\
DOVR UHDFW RQ KXPDQ EHLQJV WKLV UHTXLUHVY QHWZRUN LGHRORJLFDO DQ
GHYHORSPHQW RI YLUWXDO LQWHUSHUVRQDO ODZ VFLHQWLILF DQG UDWLRQDO
WKH QHWZRUN 7KLUG WKH LQWHJUDWLRQ RI OHJDO VFLHQFH WR XQGHUVWD
LGHRORJLFDO DQG SROLWLFDO HGXFDWLRQ LV DLPHG DW WKH UHVSRQVLELOLW
FRQVWUDLQW WR WKH YLUWXDO LQWHUSHUVRQDO UHODWLRQVKLS $V D ULJLG F
UHJXODWHYVY DQG UHVWUDLQV SHRSOH V QHWZRUN VRFLDO EHKDYLRU WKURXJK
YLUWXDO LQWHUSHUVRQDO UHODWLRQVKLS

(QKDQFH WKH IHDVLEOH RSHUDWLRQ DELOLW\ RI QHWZRUN LGHRORJLFDO DQ

7DNLQJ WKH WHDFKLQJ RI MXGJLQJ DQG GHDOLQJ ZLWK WKH QHWZRUN SXEOL
LQWHJUDWLRQ FDQ IXUWKHU LPSURYH WKH VWXGHQWY DELOLW\ WR SHUFHLYH
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DQG WKHLU DELOLW\ WR GHDO ZLWK LW 2QH LV WR UH H[DPLQH DQG OHDUQ
SUHVFULSWLRQ DZDUH RI WKH QHWZRUN SXEOLF RSLQLRQ SUHVFULSWLRQ DQG
DQG UHO\LQJ RQ WKH VSLUDO RI VLOHQFH WKHRU\ WR VWXG\ KRZ WR UHVSRQ
JRRG MRE RI FRPELQLQJ WKH WZR VR DV WR VWUHQJWKHQ WKH IXQFWLRQ SHQI
SROLWLFDO HGXFDWLRQ LQ WKH JXLGDQFH RI SXEOLF RSLQLRQ LPSURYH VWX
VHFRQG LV WR VWXG\ DQG GUDZ RQ WKH WKHRU\ RI GHGXFWLRQ DQG DQDO\V
LPSOHPHQWLQJ LGHRORJLFDO DQG SROLWLFDO HGXFDWLRQ RQ WKH ,QWHUQHW
FULWLFLVP RI ORJLF ZKHQ IDFLQJ D PDVV RI LQIRUPDWLRQ DFFXUDWH DQDO
WHQGHQF\ LPSURYH VWXGHQWY FRJQLWLYH OHYHO RI QHWZRUN SXEOLF RSLQL
SD\V DWWHQWLRQ WR WKH SURFHVVY DQG XVHV WKH WKHRU\ RI VA\VWHP HYDOX
HDUO\ ZDUQLQJ LV HPEHGGHG LQ WKH SUH VHW HDUO\ ZDUQLQJ UXOHV ZKHQ
SURPSW DQG PDNH FRUUHVSRQGLQJ MXGJPHQWYV 7KH FXUUHQW HDUO\ ZDUQLQJ
UHVXOW JHQHUDWHG E\ WKH ILQDO V\VWHP EXW PRUH DWWHQWLRQ LV SDLG W
WKH HDUOLHU SHULRG DQG D VA\VWHPDWLF HYDOXDWLRQ LV PDGH E\ VIQWKHVL
WKDW WKH SXEOLF RSLQLRQ HDUO\ ZDUQLQJ IURP WKH WUDGLWLRQDO UHVXOW
DELOLW\ RI VWXGHQWY WR JUDVS WKH QHWZRUN SXEOLF RSLQLRQ

&21&/86,21

7KH XOWLPDWH JRDO RI LOQOWHOOLJHQW LGHRORJLFDO DQG SROLWLFDO HGXFDW
HGXFDWLRQ E\ VKRUWHQLQJ WKH SURFHVV RI LGHRORJLFDO DQG SROLWLFDO H
SROLWLFDO HGXFDWLRQ 7KDW LV WR VD\ VWLFNLQJ WR WKH TXDOLW\ VWDQGS
WR WKH HVVHQFH RI HGXFDWLQJ SHRSOH FRYHUHG E\ WKH UDWLRQDOLW\ RI DU!
WR VHUYH WKH LQGLYLGXDO V LGHRORJLFDO YDOXH OHDGLQJ DQG RYHUDOO GH’
LGHRORJLFDO DQG SROLWLFDO HGXFDWLRQ

5(0)(5(1&(6
> @-LQ[LQ /LX :LVGRP DQG ORUDO (GXFDWLRQ 7UDQVIRUPDWLRQ DQG 'HYHORSPHQW RI ,GHRORJLFDO
,QWHUQHW 7KLQNLQJ >-@ 6FKRRO 3DUW\ %XLOGLQJ DQG ,GHRORJLFDO (GXFDWLRQ

> @:HQ /XR 8VLQJ 6PDUW &ODVVURRP DV D 30DWIRUP WR 6DYH WKH 3KHQRPHQRQ RI %RZ KHDGHG 3H
DQG 8QLYHUVLWLHY >-@ ORGHUQL]DWLRQ RI (GXFDWLRQ

@/L[LDQ ;LH $Q DQDO\VLV RI WKH VPDUW FODVVURRP LQ WKH LGHRORJLFDO DQG SROLWLFDO WKHRU\
WKH EOXH LQN FORXG FODVV DV DQ H[DPSOH >-@ -RXUQDO RI *XDQJGRQJ :DWHU &RQVHUYDQF\ DQG
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