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$OJRULWKP DQLPDWLRQ V\VWHPV KDYH QRW PHW WKH LQLWLDO SURPLVH WKH\ VHHPHG WR KROG IRU WHDFKLQJ DOJRULWKPV WR

XQGHUJUDGXDWH FRPSXWHU�VFLHQFH VWXGHQWV� $ TXDOLWDWLYH VWXG\ RI DOJRULWKP OHDUQLQJ VWUDWHJLHV RI VWXGHQWV DQG D XVDELOLW\

VWXG\ RI D K\SHUPHGLD DOJRULWKP DQLPDWLRQ V\VWHP OHG WR WKH FRQFOXVLRQ WKDW FXUUHQW DOJRULWKP DQLPDWLRQV PD\ DFWXDOO\ GR

PRUH WR KLQGHU WKDQ KHOS WKH XQGHUJUDGXDWH GHYHORS D VROLG XQGHUVWDQGLQJ RI WKH DOJRULWKP� EHFDXVH RI XQGHUJUDGXDWHV


OHDUQLQJ VWUDWHJLHV� 6WXGHQWV UHOLHG RQ D VLQJOH UHSUHVHQWDWLRQ RI DQ DOJRULWKP� PLVLQWHUSUHWHG WKH OLPLWDWLRQV DQG VSHFLILFV

RI WKDW UHSUHVHQWDWLRQ� DYRLGHG XVLQJ RXWVLGH PHGLD VRXUFHV DQG ZRUNHG SULPDULO\ ZLWKLQ JURXSV WR XQGHUVWDQG DOJRULWKPV�

7KXV� DOJRULWKP DQLPDWLRQ PD\ KDYH OLPLWHG XVHIXOQHVV IRU WKLV SRSXODWLRQ� 7KHUHIRUH� ZH KDYH VWXGHQWV FUHDWH� VKDUH DQG

FROOHFWLYHO\ LQWHUSUHW WKHLU RZQ UHSUHVHQWDWLRQV XVLQJ OHDUQLQJ WHFKQRORJ\ V\VWHPV WR FUHDWH PRUH VHOI�GLUHFWHG� HQJDJHG

OHDUQHUV�

In Proceedings of the First IEEE International Conference on Advanced Learning Technologies (ICALT 2001), IEEE Press, pp. 113-116.
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$OJRULWKP DQLPDWLRQ V\VWHPV KDYH QRW PHW WKH LQLWLDO

SURPLVH WKH\ VHHPHG WR KROG IRU WHDFKLQJ DOJRULWKPV WR

XQGHUJUDGXDWH FRPSXWHU�VFLHQFH VWXGHQWV� $ TXDOLWDWLYH

VWXG\ RI DOJRULWKP OHDUQLQJ VWUDWHJLHV RI VWXGHQWV DQG D

XVDELOLW\ VWXG\ RI D K\SHUPHGLD DOJRULWKP DQLPDWLRQ

V\VWHP OHG WR WKH FRQFOXVLRQ WKDW FXUUHQW DOJRULWKP

DQLPDWLRQV PD\ DFWXDOO\ GR PRUH WR KLQGHU WKDQ KHOS WKH

XQGHUJUDGXDWH GHYHORS D VROLG XQGHUVWDQGLQJ RI WKH

DOJRULWKP� EHFDXVH RI XQGHUJUDGXDWHV
 OHDUQLQJ

VWUDWHJLHV� 6WXGHQWV UHOLHG RQ D VLQJOH UHSUHVHQWDWLRQ RI DQ

DOJRULWKP� PLVLQWHUSUHWHG WKH OLPLWDWLRQV DQG VSHFLILFV RI

WKDW UHSUHVHQWDWLRQ� DYRLGHG XVLQJ RXWVLGH PHGLD VRXUFHV

DQG ZRUNHG SULPDULO\ ZLWKLQ JURXSV WR XQGHUVWDQG

DOJRULWKPV� 7KXV� DOJRULWKP DQLPDWLRQ PD\ KDYH OLPLWHG

XVHIXOQHVV IRU WKLV SRSXODWLRQ� 7KHUHIRUH� ZH KDYH

VWXGHQWV FUHDWH� VKDUH DQG FROOHFWLYHO\ LQWHUSUHW WKHLU RZQ

UHSUHVHQWDWLRQV XVLQJ OHDUQLQJ WHFKQRORJ\ V\VWHPV WR

FUHDWH PRUH VHOI�GLUHFWHG� HQJDJHG OHDUQHUV�

� ���	�������

$EVWUDFW SURFHGXUDO FRQFHSWV� VXFK DV DOJRULWKPV� DUH

QRWRULRXVO\ GLIILFXOW IRU XQGHUJUDGXDWH VWXGHQWV WR OHDUQ

DQG GLIILFXOW WR WHDFK� 2QH FDQQRW REVHUYH WKHVH

DOJRULWKPV GLUHFWO\� VR PDQ\ HGXFDWRUV EHOLHYH WKDW XVLQJ

DQLPDWLRQ WR YLVXDOL]H WKHP ZRXOG KHOS VWXGHQWV OHDUQ WKH

FRQFHSWV� ,QWXLWLYHO\� LW VHHPV WKDW DOJRULWKP DQLPDWLRQ

VKRXOG EH HDV\ WR LQWHJUDWH LQWR WKH OHDUQLQJ SUDFWLFHV RI

XQGHUJUDGXDWH VWXGHQWV�

&XUUHQWO\� KXQGUHGV RI DOJRULWKP DQLPDWLRQV DQG

DOJRULWKP DQLPDWLRQ V\VWHPV DUH DYDLODEOH RQ WKH :::�

7KH JRDO RI PDQ\ RI WKHVH V\VWHPV LV HGXFDWLRQDO ¤ WR

WHDFK VWXGHQWV QHZ DOJRULWKPV� 7KH OLWHUDWXUH UHSRUWV PDQ\

HGXFDWLRQDO EHQHILWV IRU DOJRULWKP DQLPDWLRQ� VXFK DV

LPSURYLQJ VWXGHQW PRWLYDWLRQ DQG GHYHORSLQJ VWXGHQW

DQDO\WLFDO VNLOOV >�@�

+RZHYHU� DQ HPSLULFDO VWXG\ RI OHDUQLQJ DQ DOJRULWKP

XVLQJ DQLPDWLRQV E\ 6WDVNR� %DGUH DQG /HZLV >�@ GLG QRW

ILQG D VWDWLVWLFDOO\ VLJQLILFDQW GLIIHUHQFH LQ OHDUQLQJ DPRQJ

VWXGHQWV ZKR XVHG D WH[WXDO GHVFULSWLRQ RI DQ DOJRULWKP

DQG WKRVH ZKR XVHG D WH[WXDO GHVFULSWLRQ DFFRPSDQLHG E\

DQ DQLPDWLRQ� /DWHU VWXGLHV� DOVR KDYH QRW IRXQG UHOLDEOH

DQG UREXVW UHVXOWV VKRZLQJ OHDUQLQJ EHQHILWV IRU

XQGHUJUDGXDWH VWXGHQWV YLHZLQJ DOJRULWKP DQLPDWLRQ�

7KH HYDOXDWLRQ RI WKH V\VWHPV KDYH IRFXVHG RQ HLWKHU

VWXGHQWV
 FRPPHQWV DIWHU XVLQJ D V\VWHP RU ZKHWKHU

VWXGHQWV OHDUQ PRUH IURP XVLQJ WKH V\VWHP WKDQ IURP PRUH

WUDGLWLRQDO PHWKRGV RI OHDUQLQJ DERXW WKH DOJRULWKP� VXFK

DV OLVWHQLQJ WR D OHFWXUH RU UHDGLQJ D WH[WERRN >�@� :KDW

ZDV QRW IRFXVHG RQ ZDV WKH W\SH RI SUREOHPV

XQGHUJUDGXDWH VWXGHQWV W\SLFDOO\ KDYH ZLWK OHDUQLQJ

DOJRULWKPV DQG KRZ GR XQGHUJUDGXDWH VWXGHQWV XQGHUVWDQG

WKH UHSUHVHQWDWLRQV JLYHQ WR WKHP E\ WKH DOJRULWKP

DQLPDWLRQV�

$OJRULWKP DQLPDWLRQ V\VWHPV DUH EDVHG RQ WZR

LPSOLFLW DVVXPSWLRQV�

x 6WXGHQWV ZRUN SULPDULO\ ZLWK PHGLD� VXFK DV YLGHRV�

WH[WERRNV DQG FRPSXWHU DQLPDWLRQV� LQ LVRODWLRQ �QRW

LQ FROODERUDWLYH DFWLYLW\ ZLWK SHHUV� WR XQGHUVWDQG

DOJRULWKPLF FRQFHSWV

x 7KH EHVW UHSUHVHQWDWLRQV WR JLYH WKH VWXGHQWV WR

XQGHUVWDQG WKHVH FRQFHSWV VKRXOG EH EDVHG RQ WKRVH

UHSUHVHQWDWLRQV DQG PHWDSKRUV HPSOR\HG E\ H[SHUWV

LQ XQGHUVWDQGLQJ DQ DOJRULWKP DQG FRPPXQLFDWLQJ

ZLWK RWKHU H[SHUWV

$ VWXG\ RI WKH FXUUHQW OHDUQLQJ VWUDWHJLHV VWXGHQWV XVH

IRU VWXG\LQJ DOJRULWKPV DQG D VWXG\ RI KRZ VWXGHQWV XVH DQ

DOJRULWKP DQLPDWLRQ V\VWHP VKRZ WKDW WKHVH DVVXPSWLRQV

DUH IODZHG�
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7R GLVFRYHU KRZ VWXGHQWV OHDUQ DOJRULWKPV D

TXDOLWDWLYH VWXG\ ZDV GRQH ZLWK DQ LQWURGXFWRU\ DOJRULWKP

DQDO\VLV FODVV� 7KH VWXGHQWV ZHUH REVHUYHG OHDUQLQJ

4XLFNVRUW� D VRSKLVWLFDWHG VHDUFK DOJRULWKP� DQG ZHUH WKHQ

LQWHUYLHZHG DERXW WKH VWUDWHJLHV DQG WRROV WKH\ QRUPDOO\

XVH WR OHDUQ DOJRULWKPV� )LUVW� WKH VWXGHQWV ZHUH VKRZQ D

YLGHRWDSHG OHFWXUH� 7KHQ WKH\ ZHUH JLYHQ D VHW RI

TXHVWLRQV WR DQVZHU DERXW WKDW DOJRULWKP� 7KH SDUWLFLSDQWV

ZHUH WROG WR EULQJ DQ\ PDWHULDOV WKH\ QRUPDOO\ XVH WR

VWXG\ DOJRULWKPV�

6L[ JURXSV RI WZR WR WKUHH VWXGHQWV ZHUH REVHUYHG DQG

YLGHRWDSHG� DQG �� VWXGHQWV KDYH EHHQ LQWHUYLHZHG� HLWKHU

LQ JURXSV RU LQGLYLGXDOO\�

7KH VWXG\ IRXQG SUREOHPV ZLWK ERWK RI WKH

DVVXPSWLRQV RI DOJRULWKP DQLPDWLRQ V\VWHPV� 0RVW RI WKH

SUREOHPV WKDW VWXGHQWV KDG LQ OHDUQLQJ WKH DOJRULWKP KDG

WR GR ZLWK WKHLU UHOLDQFH RQ DQG PLVLQWHUSUHWDWLRQ RI WKH

UHSUHVHQWDWLRQ RI WKH DOJRULWKP SUHVHQWHG LQ WKH YLGHR �D

UHFXUVLRQ WUHH GLDJUDP� D W\SH RI GLDJUDP FRPPRQO\ XVHG

E\ H[SHUWV WR H[SODLQ UHFXUVLYH DOJRULWKPV�� $OVR� VWXGHQWV

DYRLGHG XVLQJ PHGLD WR OHDUQ WKH DOJRULWKP� 7KH\ UHOLHG

SULPDULO\ RQ WKH OHFWXUH DQG WKHLU SHHUV LQ XQGHUVWDQGLQJ

WKH DOJRULWKP� QRW RXWVLGH PHGLD� VXFK DV WH[WERRNV�

���� 0LVLQWHUSUHWHG UHSUHVHQWDWLRQ UHOLDQFH

7KH PDLQ OHDUQLQJ VWUDWHJ\ HPSOR\HG E\ VWXGHQWV ZDV

WR LPLWDWH H[DPSOHV SUHVHQWHG WR WKHP E\ WKH SURIHVVRU RQ

WKH YLGHRWDSH� 7KH VWXGHQWV VHHPHG WR EHOLHYH WKDW LI WKH\

ZRUNHG H[DPSOHV� GUDZLQJ GLDJUDPV VLPLODU WR WKH RQHV

WKH\ ZHUH JLYHQ GXULQJ WKH OHFWXUH� DQG WKRXJKW KDUG DERXW

WKH GLDJUDPV� WKH\ ZRXOG EH DEOH WR DQVZHU WKH TXHVWLRQV�

7KH\ GLG WKLV� HYHQ WKRXJK QRW DOO WKH LQIRUPDWLRQ WKH\

QHHGHG ZDV FRQWDLQHG LQ WKH UHSUHVHQWDWLRQ RI WKH

DOJRULWKP�

7UHH GLDJUDPV� VXFK DV WKH UHFXUVLRQ WUHH GLDJUDP

SUHVHQWHG LQ WKH YLGHRWDSHG OHFWXUH� DUH RIWHQ HPSOR\HG E\

H[SHUWV WR XQGHUVWDQG DOJRULWKPLF SUREOHPV� +RZHYHU� WKLV

GLDJUDP LQWHUIHUHG ZLWK WKH VWXGHQWV
 XQGHUVWDQGLQJ WKH

DOJRULWKP� 7KH SUREOHPV ZLWK XQGHUVWDQGLQJ WKH DOJRULWKP

RFFXUUHG PDLQO\� EHFDXVH WKH\ GLG QRW XQGHUVWDQG WKH

OLPLWDWLRQV RI WKH UHSUHVHQWDWLRQ� 7KH\ EHOLHYHG LW FDSWXUHG

HYHU\WKLQJ WKH\ QHHGHG WR NQRZ DERXW WKH DOJRULWKP�

UDWKHU WKDQ MXVW VKRZLQJ D SDUWLDO YLHZ RI WKH DOJRULWKP�

7KH VWXGHQWV GLG QRW TXHVWLRQ WKH UHSUHVHQWDWLRQ�

XQGHUVWDQG WKDW WKH UHSUHVHQWDWLRQ LV KLGLQJ FRPSOH[LW\ LQ

WKH DOJRULWKP� RU DWWHPSW WR LQWHJUDWH QHZ LQIRUPDWLRQ

ZLWK WKH UHSUHVHQWDWLRQ� 7KH SDUWLWLRQLQJ VWUDWHJ\ RI WKH

DOJRULWKP �KRZ WKH DOJRULWKP GLYLGHV WKH HOHPHQWV LQ WKH

DUUD\ IRU IXUWKHU VRUWLQJ� ZDV QRW ZHOO H[SODLQHG E\ WKH

UHSUHVHQWDWLRQ WKH\ ZHUH JLYHQ� 7KH\ GLG QRW UHDOL]H WKH

LPSRUWDQFH RI WKLV VWUDWHJ\ DQG WKDW WKH\ QHHGHG WR OHDUQ

PRUH DERXW LW� 7KH\ GLG QRW OHDUQ WKH SDUWLWLRQLQJ VWUDWHJ\

IURP WKH WH[WERRN� ZKHUH LW ZDV H[SODLQHG LQ GHWDLO�

7KH WHVW KDG VHYHUDO TXHVWLRQV UHIHUULQJ WR WKLV VWUDWHJ\

DQG LQVWHDG RI VHHNLQJ WKH DQVZHUV IURP RWKHU VRXUFHV

WKH\ WULHG WR GHULYH D SODXVLEOH H[SODQDWLRQ IURP D

UHSUHVHQWDWLRQ WKDW GLG QRW FRQWDLQ DQ\ LQIRUPDWLRQ WKDW

ZRXOG EH KHOSIXO ZLWK WKRVH TXHVWLRQV� 0RVW VWXGHQWV GLG

QRW VHHN RXW LQIRUPDWLRQ IURP WKH WH[WERRN WR VXSSOHPHQW

WKHLU XQGHUVWDQGLQJ IURP WKH OHFWXUH� DQG LI WKH\ GLG ORRN

LQ WKH WH[WERRN� PRVW GLG QRW XQGHUVWDQG WKDW WKH RULJLQDO

DUUD\ ZDV FKDQJHG E\ WKH SDUWLWLRQLQJ VWUDWHJ\� 7KH

VWXGHQWV RIWHQ VDLG LQ WKH LQWHUYLHZV WKDW WKH\ RQO\ XVH WKH

WH[WERRN ZKHQ VWXG\LQJ ULJKW EHIRUH WKH WHVW WR KHOS WKHP

UHPHPEHU PDWHULDO LQ WKHLU QRWHV�

:KHQ VWXGHQWV ZHUH REVHUYHG XVLQJ WKH WH[WERRN� WKH\

EHFDPH IUXVWUDWHG DQG ZHUH XQDEOH WR LQWHJUDWH WKHLU

NQRZOHGJH IURP WKH OHFWXUH� WKHLU UHSUHVHQWDWLRQ RI WKH

DOJRULWKP� DQG WKH GHVFULSWLRQ IURP WKH OHFWXUH� 7KLV PLJKW

EH GXH WR WKH GHQVH WH[W LQ WKH WH[WERRN� ZKLFK XVHV PDQ\

PDWKHPDWLFDO V\PEROV DQG FRPSDULVRQV WR RWKHU

DOJRULWKPV�

6WXGHQWV ZHUH FRQIXVHG DERXW FRQFHSWV RWKHU WKDQ WKH

SDUWLWLRQLQJ VWUDWHJ\ DV ZHOO� 7KHUH ZDV FRQIXVLRQ DERXW

WKH RUGHU RI UHFXUVLYH FDOOV DQG DERXW WKH SLYRW SLFNLQJ

VWUDWHJ\� 7KHVH PLVFRQFHSWLRQV PLJKW DOVR KDYH DULVHQ

IURP WKH VWXGHQWV© UHOLDQFH RQ RQH UHSUHVHQWDWLRQ�

7KH VWXGHQWV© DWWLWXGH WRZDUG OHDUQLQJ DOJRULWKPV

VHHPHG WR EH WKDW OHDUQLQJ LV VRPHWKLQJ GRQH LQ RUGHU WR

SDVV D WHVW� 7KH\ UHSRUWHG WKDW WKH\ GLG QRW EHOLHYH WKDW WKH

LQIRUPDWLRQ OHDUQHG LQ WKHLU FODVVHV ZRXOG EH DSSOLHG

RXWVLGH RI WKH FODVVURRP�

7KH\ VHHPHG WR DOVR EHOLHYH LQ DQ LPSOLFLW FRQWUDFW

EHWZHHQ WKHPVHOYHV DQG WKH WHDFKHU� ,Q WKLV ILFWLRQDO

FRQWUDFW� WKH WHDFKHU WHOOV WKHP ZKDW H[DFWO\ WKH\ QHHG WR

OHDUQ� ZKDW WDVNV WKH\ QHHG WR GR� VXFK DV KRPHZRUN� DQG

ZKDW H[DPSOHV WKH\ QHHG WR EH IDPLOLDU ZLWK� DQG WKHQ WKH

VWXGHQWV DUH H[SHFWHG WR NQRZ WKH PDWHULDO SUHVHQWHG WR

WKHP� 7KH\ GLG QRW VHHP WR HQJDJH LQ VHOI�GLUHFWHG

OHDUQLQJ WR OHDUQ DERXW DOJRULWKPV�

7KH VWXGHQWV© UHOLDQFH RQ RQH UHSUHVHQWDWLRQ LV

GDQJHURXV� EHFDXVH WKH\ GLG QRW UHDOL]H WKDW WKH GLDJUDPV

WKH\ ZHUH JLYHQ ZHUH D UHSUHVHQWDWLRQ RI RQH PDLQ

FRQFHSW RI WKH DOJRULWKP DQG WKDW PDQ\ GLIIHUHQW

UHSUHVHQWDWLRQV RI WKH DOJRULWKP ZRXOG DOVR KDYH

H[SODLQHG LW� 7KH\ GLG QRW UHDOL]H WKDW WKH UHSUHVHQWDWLRQ

VLPSOLILHG WKH DOJRULWKP� HPSKDVL]LQJ VRPH DVSHFWV DQG

GHHPSKDVL]LQJ �LQ IDFW KLGLQJ� RWKHU DVSHFWV�

���� /HDUQLQJ IURP \RXU SHHUV

6WXGHQWV ZHUH JURXSHG WRJHWKHU UDQGRPO\ IRU WKH

VWXG\� +RZHYHU� WKH VWXGHQWV LQ WKH VWXG\ GLIIHUHG IURP



HDFK RWKHU FRQVLGHUDEO\� 7KHUH ZDV D ODUJH JURXS RI

&KLQHVH JUDGXDWH VWXGHQWV LQ WKH FODVV� DQG VWXGHQWV

GLIIHUHG DOVR GLIIHUHG DFFRUGLQJ WR VH[� UDFH� ZRUN

H[SHULHQFH� SUHYLRXV VFKRROLQJ DQG DJH� 7KH VWXG\

JURXSHG VWXGHQWV WRJHWKHU ZKR KDG QHYHU PHW DQG ZKR

SUREDEO\ ZRXOG QRW QRUPDOO\ VWXG\ WRJHWKHU�

'HVSLWH WKLV� RQO\ RQH JURXS GHFLGHG WR KDYH WKH

PHPEHUV RI WKH JURXS ZRUN LQGHSHQGHQWO\ RQ WKH WHVW

TXHVWLRQV� 7KH VWXGHQWV XVXDOO\ FKRVH WR ZRUN WRJHWKHU

DQG OHDUQ IURP HDFK RWKHU� GHVSLWH WKHLU GLIIHUHQFHV� 0RVW

VWXGHQWV UHSRUWHG OLNLQJ ZRUNLQJ ZLWK HDFK RWKHU LQ WKH

VHVVLRQ� DQG PRVW UHSRUWHG UHJXODUO\ VWXG\LQJ RU ZRUNLQJ

ZLWK IULHQGV WR OHDUQ WKH DOJRULWKPV DQG FRPSOHWH

KRPHZRUN DVVLJQPHQWV�

�*URXSWKLQN� ZDV D SUREOHP IRU PDQ\ JURXSV� 2IWHQ

WKH VWXGHQWV ZRXOG FRQYLQFH HDFK RWKHU WKDW H[SODQDWLRQV

EDVHG RQ D IDXOW\ XQGHUVWDQGLQJ RI WKH DOJRULWKP ZHUH

FRUUHFW� 7KH\ FRQYLQFHG HDFK RWKHU WKDW WKH\ GLG QRW QHHG

WR XVH WKH WH[WERRN WR DQVZHU WKH TXHVWLRQV� DQG LQ RQH

LQVWDQFH HYHQ FRQYLQFHG HDFK RWKHU QRW WR DFFHSW FRUUHFW

DQVZHUV� ZKHQ RQH VWXGHQW DFWXDOO\ KDG GHFLGHG WR UHDG

WKH WH[WERRN GXULQJ WKH VHVVLRQ�

7KH EHOLHI RI PDQ\ DOJRULWKP DQLPDWLRQ V\VWHP

EXLOGHUV WKDW VWXGHQWV ZLOO XVH WKLV V\VWHP RXWVLGH RI FODVV

WR OHDUQ DQG XQGHUVWDQG WKH DOJRULWKPV LV TXHVWLRQDEOH� )RU

WKH VWXGHQWV LQ WKLV VWXG\� XQOHVV D PHGLD VRXUFH LV ZHOO

LQWHJUDWHG LQWR WKH OHFWXUH RU FODVVURRP DFWLYLWLHV� LW LV QRW

OLNHO\ WR EH XVHG�

" ��#���������������	��������
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$ XVDELOLW\ WHVW RI D K\SHUPHGLD DOJRULWKP DQLPDWLRQ

V\VWHP +DO9LV >�@ OHG WR VRPH XQH[SHFWHG FRQFOXVLRQV�

7KH XVDELOLW\ WHVW ZDV H[SHFWHG WR ILQG SUREOHPV ZLWK

EDVLF FRQWUROV� VXFK DV QDYLJDWLRQ DQG DQLPDWLRQ FRQWUROV�

:KDW ZDV QRW H[SHFWHG ZDV WKDW WKH VPDOO VWXG\ ZRXOG

ILQG VR PDQ\ FULWLFDO SUREOHPV ZLWK KRZ VWXGHQWV LQWHUSUHW

DQG XQGHUVWDQG WKH UHSUHVHQWDWLRQV RI WKH GDWD VWUXFWXUHV

DQG DOJRULWKP RSHUDWLRQV LQ WKH DQLPDWLRQ�

7KH VWXG\ ZDV GRQH XVLQJ HLJKW VWXGHQWV IURP DQRWKHU

LQWURGXFWRU\ DOJRULWKP DQDO\VLV FODVV� 7KH VWXGHQWV ZHUH

REVHUYHG XVLQJ WKH V\VWHP WR OHDUQ WKH VDPH DOJRULWKP�

4XLFNVRUW� 7KH\ ZHUH LQVWUXFWHG WR XVH D �WKLQN�DORXG�

SURWRFRO ZKLOH XVLQJ WKH V\VWHP� VR WKDW WKH REVHUYHU FRXOG

XQGHUVWDQG ZKDW XVDELOLW\ SUREOHPV PLJKW EH RFFXUULQJ

ZKHQ WKH VWXGHQW EHKDYHG LQ DQ XQH[SHFWHG PDQQHU�

7KH VWXG\ IRXQG WKDW DOO WKH VWXGHQWV XVLQJ WKH V\VWHP

PLVLQWHUSUHWHG DW OHDVW RQH RI WKH UHSUHVHQWDWLRQV RI WKH

DOJRULWKP SUHVHQWHG WR WKHP�

2Q WKH ILUVW VFUHHQ� WKH VWXGHQWV IRXQG D VKRUW� VLPSOH

DQLPDWLRQ LQWURGXFLQJ WKH PDLQ FRQFHSW RI 4XLFNVRUW� $

JURXS RI FDUWRRQ PHQ VHSDUDWH DFFRUGLQJ WR KRZ WKH\

FRPSDUH LQ KHLJKW WR WKH �SLYRW� PDQ� DQG WKHQ WKH

VXEJURXSV UHFXUVLYHO\ GR WKH VDPH SURFHVV�

)LJXUH �� ,PDJH IURP DQLPDWLRQ LQWURGXFLQJ WKH PDLQ

FRQFHSW RI 4XLFNVRUW

)LYH RI WKH HLJKW SDUWLFLSDQWV KDG GLIILFXOW\ IROORZLQJ

WKH DQLPDWLRQ RQ WKLV SDJH� 7KHUH VHHPHG WR EH FRQIXVLRQ

DERXW ZKDW ZDV DFWXDOO\ KDSSHQLQJ ZLWK WKH PHQ RQ WKH

VFUHHQ DQG ZKLFK GLDORJ HOHPHQW EHORQJHG WR ZKLFK

FKDUDFWHU�

7KH QH[W VFUHHQ ZLWK DQLPDWLRQ UHSUHVHQWLQJ WKH

DOJRULWKP KDG EORFNV ZLWK QXPEHUV UHSUHVHQWLQJ GLIIHUHQW

QXPEHUV RI WKH DUUD\� 7KH EORFNV PRYHG DURXQG DV WKH\

FKDQJHG WKHLU SRVLWLRQ LQ WKH DUUD\� 7KH EORFNV ZRXOG WXUQ

GLIIHUHQW FRORUV GHSHQGLQJ RQ WKHLU VWDWXV�

)LJXUH �� 6WDUWLQJ DUUD\ IRU DQLPDWLRQ RI 4XLFNVRUW

$IWHU ZDWFKLQJ WKH DQLPDWLRQ D IHZ WLPHV� DOO EXW RQH

RI WKH SDUWLFLSDQWV UHSRUWHG WKDW WKH\ IHOW WKH\ XQGHUVWRRG

WKH DQLPDWLRQ� +RZHYHU� QR SDUWLFLSDQW FRXOG H[SODLQ WKH

FRORU�FRGLQJ VFKHPH IRU WKH DQLPDWLRQ� ZKHQ DVNHG WR GR

LW� �, WKLQN WKH JUHHQ QXPEHUV DUH OHVV WKDQ WKH SLYRW� DQG

WKH UHG DUH IRU QXPEHUV JUHDWHU WKDQ WKH SLYRW� :DLW LW

ORRNV OLNH WKH\ DOWHUQDWH FRORU� , GRQ
W XQGHUVWDQG WKLV DW

DOO�� RQH SDUWLFLSDQW VDLG� 7KH FRORU�FRGLQJ ZDV FULWLFDO WR

XQGHUVWDQGLQJ WKH SDUWLWLRQLQJ VWUDWHJ\ RI WKH DOJRULWKP

7KH WKLUG VFUHHQ ZLWK DQLPDWLRQ UHSUHVHQWLQJ WKH

DOJRULWKP ZDV PHDQW WR VKRZ KRZ WKH DOJRULWKP ZRUNV RQ

D ODUJH GDWD VHW� 7KLQ EDUV UHSUHVHQWHG GDWD HOHPHQWV� DQG

WKH KHLJKW RI D EDU FRUUHVSRQGHG WR WKH YDOXH RI DQ

HOHPHQW� 6TXDUHV ZHUH GUDZQ DURXQG WKH EDUV WR UHSUHVHQW

ZKLFK HOHPHQWV ZHUH LQFOXGHG LQ D UHFXUVLYH FDOO� DQG WKH

FRORU RI WKH EDUV FKDQJHG GHSHQGLQJ RQ WKHLU VWDWXV�



)LJXUH �� ,PDJH IURP DQLPDWLRQ RI 4XLFNVRUW VRUWLQJ D

ODUJH GDWD VHW

)RXU SDUWLFLSDQWV GLG QRW XQGHUVWDQG WKH HOHPHQWV RQ

WKH VFUHHQ LQLWLDOO\� 2QH SDUWLFLSDQW EHOLHYHG KH ZDV

ORRNLQJ DW D JUDSK UDWKHU WKDQ GDWD WKDW ZRXOG EH VRUWHG�

+H VDLG� �, KDYH QR LGHD ZKDW WKLV JUDSK LV VXSSRVHG WR EH

VKRZLQJ PH� , ZLVK LW ZRXOG WHOO PH��

$OO RI WKH SDUWLFLSDQWV� EXW RQH� UHSRUWHG WKDW ZRXOG

OLNH WR EH DEOH WR LQWHUUXSW WKH DQLPDWLRQ DQG ZRXOG OLNH WR

VORZ LW GRZQ� HYHQ WKRXJK WKH\ KDG VHW LW IRU ¦VORZHVW

VSHHG§� 0RVW SDUWLFLSDQWV EODPHG WKH VSHHG IRU WKHLU

LQDELOLW\ WR XQGHUVWDQG WKH DQLPDWLRQ� ¦, VHULRXVO\ KDYH QR

LGHD ZKDW LW©V GRLQJ� 7KHUH©V QR EXWWRQ WR VORZ LW GRZQ WR

JLYH \RX D FKDQFH WR ILJXUH LW RXW�§ ,W VHHPHG OLNH WKH

VWXGHQWV ZHUH WU\LQJ WR VWXG\ HDFK PRYHPHQW DQG VWHS�

UDWKHU WKDQ JHW DQ RYHUDOO LPSUHVVLRQ RI KRZ WKH DOJRULWKP

ZRUNV RQ ODUJH GDWD VHWV� JLYHQ GLIIHUHQW SLYRWLQJ

VWUDWHJLHV DQG GLIIHUHQW W\SHV RI GDWD VHWV�

3UHVHQWLQJ VWXGHQWV ZLWK DQLPDWLRQV RI WKH DOJRULWKP LV

VXSSRVHG WR KHOS WKHP EH DEOH WR YLVXDOL]H WKH DOJRULWKP�

+RZHYHU� LQWHUSUHWLQJ WKH UHSUHVHQWDWLRQ WKH\ ZHUH JLYHQ

WR DLG WKHP FDQ RIWHQ EH GLIILFXOW ZRUN IRU DQ

XQGHUJUDGXDWH�

$ ���		���%�	&

7KH OHDUQLQJ VWUDWHJLHV DQG FXOWXUH RI WKH

XQGHUJUDGXDWH FODVVURRP REVHUYHG LQ WKHVH TXDOLWDWLYH

VWXGLHV LPSO\ WKDW DOJRULWKP DQLPDWLRQV FDQ EH FRQIXVLQJ�

PLVLQWHUSUHWHG DQG XQXVHG E\ WKH XQGHUJUDGXDWH

FRPSXWHU�VFLHQFH VWXGHQW�

,QVWHDG� ZH DUH SURSRVLQJ WKDW VWXGHQWV VKRXOG HQJDJH

LQ DQ DFWLYH SURFHVV RI DOJRULWKP UHSUHVHQWDWLRQ FUHDWLRQ�

VKDULQJ DQG FROOHFWLYH LQWHUSUHWDWLRQ� 6WXGHQWV DUH PRUH

OLNHO\ WR DFFHSW UHSUHVHQWDWLRQV DV EHLQJ LQFRPSOHWH DQG

SDUWLDO ZKHQ FUHDWHG E\ WKHLU SHHUV� UDWKHU WKDQ DQ

DXWKRULW\ ILJXUH� DQG WKXV PD\ EH EHWWHU DEOH WR XQGHUVWDQG

WKDW WKHUH DUH GLIIHUHQW DVSHFWV RI WKH DOJRULWKP WKDW QHHG

WR EH XQGHUVWRRG� %\ VKDULQJ WKHLU UHSUHVHQWDWLRQV� WKH\

ZLOO EH EHWWHU DEOH WR FKHFN WKHLU XQGHUVWDQGLQJ ZLWK

RWKHUV� &ROOHFWLYH LQWHUSUHWDWLRQ ZLOO KRSHIXOO\ KHOS

FRUUHFW PLVLQWHUSUHWDWLRQ SUREOHPV DQG KHOS DQ LQVWUXFWRU

VHH FRPPRQ PLVXQGHUVWDQGLQJV�

7KH V\VWHP ZH DUH EXLOGLQJ WR KHOS VWXGHQWV GR WKLV�

&$5286(/ �&ROODERUDWLYH $OJRULWKP 5HSUHVHQWDWLRQV

2I 8QGHUJUDGXDWHV IRU 6HOI�(QKDQFHG /HDUQLQJ� ZDV XVHG

LQ D VPDOO SLORW VWXG\ ZLWK �� VWXGHQWV LQ D EHJLQQLQJ GDWD

VWUXFWXUHV FRXUVH� 7KH V\VWHP FROOHFWHG DQG GLVSOD\HG

VWXGHQW�FUHDWHG UHSUHVHQWDWLRQV DQG FROOHFWHG WKH UDWLQJV

VWXGHQWV JDYH IRU FHUWDLQ FKDUDFWHULVWLFV RI WKHVH

UHSUHVHQWDWLRQV� 6WXGHQWV LQ WKH SLORW VWXG\ FKRVH WR ZRUN

ZLWK D ZLGH YDULHW\ RI PHGLD� LQFOXGLQJ WH[W� JUDSKLFV�

VRXQG DQG DQLPDWLRQ� EDVHG RQ WKHLU SHUVRQDO SUHIHUHQFHV�

6WXGHQWV ZHUH WHVWHG EHIRUH WKH\ FUHDWHG

UHSUHVHQWDWLRQV DQG DIWHU WR PHDVXUH WKHLU NQRZOHGJH RI

WKH DOJRULWKP� ,QLWLDO UHVXOWV IURP WKH SLORW VWXG\ VXJJHVW

WKDW WKLV DFWLYLW\ GRHV KHOS OHDUQLQJ� )RU WZR RI WKH WKUHH

DOJRULWKPV WKDW ZHUH XVHG LQ WKH SLORW VWXG\� WKHUH ZDV D

VLJQLILFDQW SRVLWLYH FRUUHODWLRQ EHWZHHQ FUHDWLQJ DQG

VKDULQJ D UHSUHVHQWDWLRQ DQG WHVW VFRUHV �U ����� S ����

U ����� S ����� FRPSDUHG WR VWXGHQWV ZKR GLG QRW HQJDJH

LQ WKLV H[WUD DFWLYLW\�

' ������������

$V ORQJ DV WKH WHFKQRORJLHV DLPHG DW KHOSLQJ

XQGHUJUDGXDWH VWXGHQWV OHDUQ IDLO WR DGGUHVV VWXGHQWV


FXUUHQW OHDUQLQJ VWUDWHJLHV DQG FXOWXUH� WKH\ ZLOO QRW EH

XVHG RU� ZRUVH� ZLOO FRQIXVH WKH VWXGHQW�

(YDOXDWLQJ FXUUHQW VWXGHQW OHDUQLQJ VWUDWHJLHV�

REVHUYLQJ VWXGHQWV XVLQJ WKH V\VWHP DQG OLVWHQLQJ WR WKHLU

XQGHUVWDQGLQJ RI WKH FRQWHQW SUHVHQWHG WR WKHP LV

LQYDOXDEOH WR DQ\ GHYHORSHU RI DGYDQFHG OHDUQLQJ

WHFKQRORJLHV� 7R LQVXUH WKDW D OHDUQLQJ WHFKQRORJ\ ZLOO

DFWXDOO\ EH XVHG� XQGHUVWRRG DQG KHOSIXO� RQH QHHGV WR

XQGHUVWDQG WKH QHHGV� FXOWXUH DQG VWUDWHJLHV RI WKH

OHDUQHUV�
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