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6SDQLVK WHDFKLQJ VWXGHQWVTY D
WHDFKLQJ VFLHQFH DW WKH SUH VF

-LPpQH] 7THMBGIRPHWR /ySH]$@PBJUR )HUQIQWGH] $JQqV
*RQJiOH] *DUFtD ) DQG 9tOFKH] *RQJiOH] - 0

'"HSDUWPHQW RI 'LGDFWLFV RI ([SHULPHQWDO 6FLHQFHV )DFXO
*UDQDGD ( *UDQDGD 6SDLQ '3 6FLHQFHV (GLWRULDO 'HSD!
YUDQFH

$EVWUDBBRWYLRXVY UHVHDUFKHV RQ HDUO\ FKLOGKRRG !
WRZDUG VFLHQFH WHDFKLQJ UHYHDOV WKDW WKH\ IHHC
VFLHQFH FODVVHV 6RPHWLPHV WHDFKLQJ VWXGHQWYV.
KDYH D VLIJQLILFDQW LQIOXHQFH RQ WKHLU DWWLWXGH
WHDFKLQJ 7KLV SULRU H[SHULHQFH KDV EHHQ IUHTXH (¢
DEVWUDFW FRQFHSWV DQG LW GHWHUPLQH ZKDW WKH\
LQ HDUO\ FKLOGKRRG ,Q RUGHU WR DVVHVV WHDFKHU W
DQG EHOLHIV WRZDUG VFLHQFH WHDFKLQJ LQ HDUO\ \H
WHDFKHUVY DWWLWXGHY DQG EHOLHIV WRZDUG VFLH(
GHYHORSHG DQG YDOLGDWHG IRU ODLHU *UHHQILHOG

$VSHFWV VXFK DV VFLHQFH NQRZOHGJH RU DELOL
UHODWHG DFWLYLWLHVY DW WKH EHJLQQLQJ DUH YHU
WHDFKHUV RI HDUO\ FKLOGKRRG HGXFDWLRQ 7KH PD
NQRZOHGJH WKDW WKH\ KDYH DERXW VFLHQFH LQ JHQHL
LV LPSRUWDQW WKDW IXWXUH WHDFKHUV RI HDUO\ FK
XQGHUVWDQG LPSRUWDQFH WR WHDFK VFLHQFH WR FKLC

,(QWURGXFWLRQ

W LV D IDFW WKDW WKH VFLHQFHY DQG WHFKQRORJ\ I
VPDOO VFDOH DV LQ WKH FDVH RI RXU KRPHV NLWFKHQ
DV ZHOO DV D RQ D ODUJH VFDOH LQ XQLYHUVLWLHV FRI
PHGLFLQH 7KH LQWHUHVW WKDW VFLHQFH VWLUV LQ WK
ODWHVW DGYDQFHV LQ VFLHQFH WKURXJK SRSXODU VFLF
DOO WKH LQWHUHVW" 2Q WKH RQH KDQG LQGXVWULDOL]
QHHG WKH VXSSRUW RI WKHVH DGYDQFHV WR FRQWLQXF
VFLHQWLILF DQG WHFKQRORJLFDO FRPPXQLW\ UHTXLUH \
PRUH FULWLFDO DQG LQYROYHG LQ GHFLVLRQ PDNLQJ O
ILQDQFH WKH SURIHVVLRQDO DFWLYLW\ RI WKHVH FRPI
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JRYHUQPHQWY VWULYH WR SURMHFW D JRRG LPDJH RI

LOQWHUHVW RI WKH VRFLHW\ DQG JRYHUQPHQW LQ VFLHQF
VFLHQFH UHIOHFWLQJ WKH ORZ LQWHUHVW WKDW WKL)
'LITHUHQW DXWKRUV KDYH VXJIJHVWHG WKDW EHKLQG WK
RI LQWHUHVW WRZDUGYV VFLHQFH DQG WHFKQRORJ\ > DQ

7TKH DWWLWXGH WRZDUGY WKH VFLHQFHYVY LV XQHYHQ W
'ULYHU DQG 6LPRQ > @ UHYHDOHG WKDW LQWHUHVW |
KRZHYHU WKLV LQWHUHVW VLIJQLILFDQWO\ GHFOLQHV D!
WHDFKLQJ TXDOLW\ LV RQH RI WKH IDFWRUV WKDW PRV
VWXGHQWY LQ VXEMHFWYV UHODWHG WR VFLHQFH >
FKDUDFWHULVWLFV RI WKH WHDFKHUV RU HYHQ WHDFKH
TXDOLW\ RI WKH WHDFKLQJ $W WKH LQIDQWLOH VWDJH F
LQVWUXFWRU WRZDUGY WHDFKLQJ VFLHQFH $W WKLV V\
WHDFKLQJ VFLHQFHY DQG WKHUHIRUH WKHUH LV OLWWOH

$IWHU D UHYLHZ Rl HDUOLHU VWXGLHVY (UGHQ DQG 6]
SUHVHQWHG E\ WHDFKHUV QRW WR WHDFK VFLHQFHV DW
ORZ FRQILGHQFH LQ WKHLU RZQ PDVWHU\ RI WKH VXEMHF
RU WKH EHOLHI WKDW LW LV QRW LPSRUWDQW WR WHDFK
Rl VFLHQFH WR LQIDQWY ZH VKRXOG DVN ZKHWKHU VW
QHFHVVDU\ WR WDNH RQ WKLV WDVN +RZHYHU WKLV LV |
W LV QRW VXUSULVLQJ WKDW VRPH WHDFKHUYVY EHOLHYH
QHFHVVDU\ WR OHDUQ VFLHQFH VXFFHVVIXOO\

:KDW LV WKH VLWXDWLRQ RI IXWXUH JHQHUDWLRQV RI
XQLYHUVLWLHY WKH VWXGHQWYVY RI SUH VFKRRO WHDFKL
ZKR TXLW VWXG\LQJ VFLHQFH DIWHU ILQLVKLQJ WKH WKI
FDVH WKH 8QLYHUVLW\ RI *UDQDGD VWXGHQWY FODLP D
VFLHQFHY DQG 3WR EH IURP +XPDQLWLHV" 7KHLU SULRU
WR PHPRUL]LQJ IDFWV SUHVHQWHG E\ WKH SURIHVVRU D
WHDFKLQJ DW WKH LQIDQW VWDJH LV KDUGO\ SURSLWLRX

*LYHQ WKDW WKH FXUUHQW JHQHUDWLRQV RI WHDFKLC
IXWXUH FLWL]JHQV LW LV IXQGDPHQWDO WR NQRZ WKHLL
LQIDQW VWDJH LQ RUGHU WR GHVLJQ DQG SODQ FKLOGK
UHDVRQ ZK\ DW WKH EHJLQQLQJ RI WKH FRXUVH W
ZDV UHTXHVWHG IRU WKH SUHVHQW VWXG\ 7KH VWXG\ ZI

D GHWHUPLQH WKH GHJUHH RI VHOI FRQILGHQFH RI V
VFLHQFH SUDFWLFHV WR XVH VFLHQWLILF PHWKRGRORJ\

E LGHQWLI\ WKH PDLQ REVWDFOHY WKDW WHDFKLQJ V'
DFWLYLWLHV LQ WKH SUH VFKRRO FODVVURRP

F DVFHUWDLQ ZKHWKHU WHDFKLQJ VWXGHQWY DSSUHF
VFKRRO

ODWHULDOV DQG OHWKRGYV

7R DVVHVV D WHDFKHU WUDLQHHYV SUH H[LVWLQJ DWW
LQ WKH HDUO\ \HDUV ZH XVHG D TXHVWLRQQDLUH RQ S
WRZDUGY VFLHQFH WHDFKLQJ GHYHORSHG DQG YDOLGD
6KHDUHU ‘H PRGLILHG WKH TXHVWLRQQDLUH DQG F
VWXGHQW WHDFKHUV $00 LWHPV LQ WKLV TXHVWLRQQL
UDQJLQJ IURP 3VWURQJO\ GLVDJUHH™ WR 3VWURQJO\ DJUH
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7TKH TXHVWLRQQDLUH ZDV DGPLQLVWHUHG WR FROOHFW

WKH ODVW DFDGHPLF \HDU DQG LW LQFOXGHG LWH
WR WHDFKHU FRPIRUW FKLOG EHQHILW DQG FKDOOHQJH
$ WRWDO RI TXHVWLRQQDLUHY ZHUH FRPSOHWHG

SDUWLFLSDQWY LQ WKLV VWXG\ ZHUH DOO IHPDOH

SHVXOWY DQG 'LVFXVVLRQ

THDFKLQJ VWXGHQWVY VHOI FRQILGHQFH LQ WKHLU °
DFWLYLWLHV LQ SUH VFKRRO

'LITHUHQW VWXGLHY KDYH VKRZQ WKDW WKH DWWLWXG
LV PRUH SRVLWLYH WKDQ IRU JLUOV > @ ,W LV QRW V
LOQVHFXULW\ LQ WKHLU SURIHVVLRQDO ZRUN LQ WKH IXW
WKUHH GLVFLSOLQHV OLIH HDUWK DQG SK\WLFDO DQG |
PRUH LQVHFXUH ZKHQ IDFHG ZLWK DFWLYLWLHV LQ SK\VL
FRQVLVWHQW ZLWK WKH ILQGLQJ WKDW GLIIHUHQFHV DF
SK\WWLFDO VFLHQFHV > @ 7TKHVH UHVXOWY FRQILUP DC
SRVLWLYH WRZDUGV WKH ELRORJLFDO VFLHQFHY DQG KF
UHSRUWHG LQ RWKHU VWXGLHV > DQG @

7KH SUHVHQW VWXG\ UHYHDOV D FHUWDLQ SDUDOOHO |
FRQILGHQFH LQ DFWLYLWLHV LQ SK\WLFV DQG WKRVH IRL
DERXW WKH VFLHQWLILF PHWKRG (DVOHD VXIIHVWI
FKDUDFWHULVWLFV LQ SK\WWLFV WKDW FRXOG GLVVXDGH
LOQVWDQFH D VFDQW DOWHUDWLRQ RI WKH VFLHQWLILF Pt
VKRZ FRQILGHQFH LQ VSHDNLQJ DERXW VFLHQWLILF PF
GLIILFXOWLHV RI DSSO\LQJ LW WR WKH SUH VFKRRO FOD\
XVLQJ LW

7DEOH $QVZHUV WR WKH TXHVWLRQQDLUH E\ VWXGH
WRZDUGV VFLHQFH WHDFKLQJ LQ WKH HDUO\ \HDUV )LJXL
$JUHHIHXWWVDJUHH
VWURQJDO® VWURQJO\
DJUHH GLVDJUHH
. IHHO FRPIRUWDEOH SODQQLQJ DQG GHPRQVWUDWLQJ FODVVU
DFWLYLWLHY UHODWHG WR OLIH VFLHQFH WRSLFV Q
, IHHO FRPIRUWDEOH SODQQLQJ DQG GHPRQVWUDWLQJ FODVVU
DFWLYLWLHY UHODWHG WR HDUWK VFLHQFH WRSLFV
, IHHO FRPIRUWDEOH SODQQLQJ DQG GHPRQVWUDWLQJ FODVVU
DFWLYLWLHY UHODWHG WR SK\VLFDO DQG HQHUJ\ VFLHQFH WR
, | Hild®@mfortable WDONLQJ ZLWK \RXQJ FKLOGUHQ DERXW WKH
VFLHQWLILF PHWKRG Q
, | Hid®mfortable XVLQJ VFLHQWLILF WRROV VXFK DV VFDOHYV
UXOHUV DQG PDJQLI\LQJ JODVVHV ZKHQ WHDFKLQJ VFLHQFH O
Q
, ZLOO EH DIUDLG WKDW FKLOGUHQ PD\ DVN PH D TXHVWLRQ DE
VFLHQWLILF SULQFLSOHV RU SKHQRPHQD WKDW , FDQQRW DQV.
Q
, GR QRW KDYH HQRXJK VFLHQWLILF NQRZOHGJH WR WHDFK VFI
\RXQJ FKLOGUHQ
, ZLOO QRW KDYH HQRXJK PDWHULDOV WR GR VFLHQFH DFWLYL
Q
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30DQQLQJ DQG GHPRQVWUDWLQJ KDQGV RQ VFLHQFH DFWLYLW
GLIILFXOW WDVN Q
6FLHQFH UHODWHG DFWLYLWLHV DUH WRR GLIILFXOW IRU \RXQ

Q

W LV QRW DSSURSULDWH WR LQWURGXFH VFLHQFH WR FKLOGU
DJH Q.

<RXQJ FKLOGUHQ DUH FXULRXV DERXW VFLHQWLILF FRQFHSWYV
SKHQRPHQD Q

6FLHQFH UHODWHG DFWLYLWLHV KHOS LPSURYH SUHVFKRROHU
DSSURDFKHV WR.OHDUQLQJ Q

6FLHQFH UHODWHG DFWLYLWLHYV KHOS LPSURYH SUHVFKRROHU
VNLOOV Q

6FLHQFH UHODWHG DFWLYLWLHYV KHOS LPSURYH SUHVFKRROHU
VNLOOV Q

7KH VDPH GRHV QRW RFFXU ZLWK WKH XVH RI VFLHQWL
VFLHQWLILF LQVWUXPHQWY LV QRW IUHTXHQW HYHQ LQ
HVSHFLDOO\ FRPSOH[ IHPDOH WHDFKHUV GR QRW DSSHD!I

$ KLJK SHUFHQWDJH Rl VWXGHQWY VKRZ GLVFRPIRUW |
FRXOG DVN 2IWHQ WHDFKLQJ VWXGHQWY FODLP WR KDY
LW LV QRW UDUH IRU WKHP WR IHHO XQHDV\ ZKHQ IDFH
VWXGHQWY $FFRUGLQJ WR GLIIHUHQW DXWKRUV > DQ
VXIILFLHQW NQRZOHGJH LQ VFLHQFH 7KH ODFN RI NQR
LQVHFXULW\ FRQFHUQLQJ SRVVLEOH TXHVWLRQV ,Q IDFV
&XWOHU *LONHUVRQ DQG 6DUYHU > @ LQGLFDWH WKDW
WR DQWLFLSDWH SRVVLEOH TXHVWLRQV RI WKHLU VWXGH

7KH RSLQLRQV DERXW FKDOOHQJHV DQG GLIILFXOWLH
VFKRRO

$OPRVW KDOI RI WKH IHPDOH WHDFKLQJ VWXGHQWYV F
NQRZOHGJH [IHHOLQJ WKLV WR EH D VHYHUH REVWDFOH
VWXGHQWY JRLQJ LOQOWR WHDFKLQJ EXW DOVR IRU WKH WEt
ODFN LQ WKH GLITHUHQW VWXGLHY PHQWLRQHG DERYH

7TKH VWXGHQWY SDUWLFLSDWLQJ LQ WKH SUHVHQW VW
WHDFK VFLHQFHY DW WKH SUH VFKRRO OHYHO DQG WKH
DFWLYLWLHV LQ VFLHQFH ZRXOG EH FRPSOH[ ZRXOG UHT
PDQ\ PDWHULDOV W LV QRW VXUSULVLQJ WKDW WKH Jl
QHXWUDO FDWHJRU\

(VSHFLDOO\ QRWHZRUWK\ ZDV WKH RSLQLRQ RI WKH VW
LQ VFLHQFH LQ WKH SUH VFKRRO VWDJH DQG RQ ZKHWKF
VWDJH ,Q ERWK FDVHV D KLJK SHUFHQWDJH VKRZHG D
bDw WKLV VWDJH GHVSLWH VKRZLQJ DQ LQLWLDO UH
TXHVWLRQQDLUHY ZHUH DQRQ\PRXV LW ZDV SRVVLEOH )
FDQGLG LQ WKHLU UHVSRQVHV $V WKH SROO ZDV WDNHC
DQG LWV WHDFKLQJ IRU SUH VFKRRO WKLV FODVV PD\ KD

7KH WKLQNLQJ WRZDUGV VFLHQFH DQG LWV UH
LPSURYHPHQWY RI VHYHUDO VNLOOV DSSURDFKHV WR Ol
VRFLDO VNLOOV HWF
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2Q H[DPLQLQJ WKH DFWLYLWLHYV XQGHUWDNHQ E\ ER\V |
DSSUHFLDWH WKHLU IDFLOLW\ WR EH VXUSULVLQJ WR D
SUREH DQG WR YHULI\ 7KLV FDSDFLW\ WR VXUSULVH ZD
RI WKH WHDFKLQJ VWXGHQWY DOWKRXJK LW ZDV VWULN
RSLQLRQ 7KH LQQDWH FXULRVLW\ WR HQMR\ QDWXUH L\
UHQRXQFH WKH WHDFKLQJ RI VFLHQFH DW WKLV VWDJH 3
VFLHQFHY DW WKLV VWDJH LI WKH\ ZLVK WR SUHVHUYH W
+RZHYHU WKLV LV QRW WKH RQO\ UHDVRQ WR WHDFK VF
LQGLFDWHG WKDW GXULQJ WKH OHDUQLQJ RI VFLHQFH
FKLOGUHQ WKDW SDUWLFLSDWH LQ WKH SURMHFW 6FLH
LPSURYHG WKHLU ODFN RI DWWHQWLRQ OHDUQHG DQG ¢
DQG LQFUHDVHG WKHLU OLQJXLVWLF DELOLWLHV > @
6DPDUDSXQJDYDQ ODQW]JLFRSRXORVY DQG 3DWULFN > @
PRQDUFK EXWWHUIO\

$ UDWKHU KLJK SHUFHQWDJH RI RXU WHDFKLQJ VWXGF
EHQHILWY VXFK DV WKH LPSURYHPHQW LQ OHDUQLQJ DC
SHUFHQWDJH RI VWXGHQWY DSSUHFLDWHG WKH UHODWLR
EHOLHYH WKDW WKLV RSLQLRQ FRXOG KDYH EHHQ LQIO
VFLHQFHY DQG WKH KXPDQLWLHY DUH XQUHODWHG

&RQFOXVLRQ

W LV QHFHVVDU\ IRU IXWXUH WHDFKHUV RI HDUO\ FK
LPSRUWDQFH WR WHDFKLQJ VFLHQFH WR FKLOGUHQ 7KH
UHODWHG NQRZOHGJH 7KH UROH RI WKH XQLYHUVLW\ SU
WKH WUDLQLQJ WKHVH IXWXUH WHDFKHUV %\ NQRZLQJ W
WHDFKLQJ WKH SURIHVVRU ZLOO EH DEOH WR WDNH WKI
DFDGHPLF DFWLYLWLHYV

$FNQRZOHGJHPHQWYV

)XQGLQJ ZDV SURYLGHG E\ WKH JURXS +80 RI WKH 8QLYHUVL

SHIHUHQFHYV

&KDQJ 6 1 <HXQJ < < &KHQJ 0 + 1LQWK JL
OLIH H[SHULHQFHV DQG DWWLWXGHYV WRZDUGV VFLHQF
6FLHQFH (GXFDWLRQ DQG 7HFKQRORJ\

(OVWHU 6WXGHQW LQWHUHVW WKH *HUPDQ DC
%LRORJLFDO (GXFDWLRQ

(UGHQ 7 ( 6|QPH] 6 6WXG\ RI 7XUNLVK SUH
WRZDUG VFLHQFH WHDFKLQJ ,QWHUQDWLRQDO -RXUQD
(VKDFK + JULHG 0 1 6KRXOG VFLHQFH EH
-RXUQDO RI 6FLHQFH (GXFDWLRQ DQG 7THFKQRORJ\
JHQVKDP 3 - %H\RQG .QRZOHGJH 2WKHU 2XWI

(GXFDWLRQ ,Q 5 0 -DQLXN ( 6DPRQHN OLFLXN
3URFHHGLQJYV ,QWHUQDWLRQDO 2UJDQL]DWLRQ IRU
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JUHQFK / 6FLHQFH DV WKH FHQWHU RI D FRKH
FXUULFXOXP (DUO\ &KLOGKRRG 5HVHDUFK 4XDUWHUO\
*DUFtD O '"RPtQJXH] 5 /ID HQVHxDQ]D GH ODV F

LQLFLDO 3URSXHVWDV GH HQVHXxDQ]D \ DSUHQGL]DM!
$UJHQWLQD

+DOODP ©6 ,ZUHVRQ - 6HFRQGDU\ VFKRRO Wt
EHOLHIV DERXW DELOLW\ JURXSLQJ %ULWLVK -RXUQDC
-RQHV 0 * +RZH $ \ 5XD 0 - *HQGHU GLI

HISHULHQFHYVY LQWHUHVW DQG DWWLXWGHY WRZDUG V

OXUSK\ &  %HJJIV - 3ULPDU\ VFLHQFH LQ WKH
5HSRUW WR WKH :HOOFRPH 7UXVW /RQGRQ :HOOFRPH
2(&' 2UJDQLVDWLRQ IRU (FRQRPLF &R RSHUDWLRQ DQG
RI 6WXGHQW ,QWHUHVW LQ 6FLHQFH DQG 7HFKQRORJ\

IURP 2ZZ RHFG RUJ GDWDRHFG SGI
2VERUQH - 'ULYHU 5 6LPRQ ©6 SWWLWXGHV \
6FKRRO 6FLHQFH 5HYLHZ
S5LYNLQ 6 +DQXVKHN ( $ .DLQ - THDFKHL
DFKLHYHPHQW (FRQRPHWULFYV
6DPDUDSXQJDYDQ $ ODQW]LFRSRXORV 3 SDWULF
WKURXJK LQTXLU\ LQ NLQGHUJDUWHQ 6FLHQFH (GXFDYV
6M{EHUJ ©6 6FKUHLQHU & <RXQJ SHRSOH DQG
SULRULWLHYV (YLGHQFH IURP WKH 526( SURMHFW .H\Q|
6RFLHW\ JRUXP 6HVVLRQ +RZ WR IRVWHU GLYHU\
VFLHQFH %UXVHODV (XURSHDQ 8QLRQ
7TRUTXDWL - &XWOHU . *LONHUVRQ ' 6DUYHU 6

SHUFHSWLRQV Rl QDWXUH VFLHQFH DQG HQYLURQPH
'HYHORSPHQW

7\WOHU 5 2VERUQH - BWXGHQW DWWLWXGHV
BHFRQG ,QWHUQDWLRQDO +DQGERRN RI (GXFDWLRQ 6S
9i]TXH] $ ODQDVVHUR 0 $ ,PDJHQ GH OD FLH
GH OD HGXFDFLYQ REOLJDWRULD &XOWXUD \ (GXFDFLY
9i]TXH] $ ODQDVVHUR 0 $ JRV LQWHUHVHV
WHFQRORJtD GH ORV HVWXGLDQWHV GH VHFXQGDULD
%DOHDUV \ &RQVHOOHULD G+(GXFDFLY \ &XOWXUD GH O
9i]TXH] $ ODQDVVHUR 0 $ /D UHOHYDQFLD C
DFWLWXGHV \ YDORUHV GH ORV HVWXGLDQWHV UHOD
(QVHXDQ]D GH ODV FLHQFLDV

':D\QH $ <RXQJV 3 7HDFKHU FKDUDFWHULVW
JDLQV $ UHYLHZ 5HYLHZ Rl (GXFDWLRQDO 5HVHDUFK



