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ABSTRACT
7HDFKHUV DQG VWXGHQWV KDYH HVWDEOLVKHG VRFLDO UROHV� QRUPV DQG FRQYHQWLRQV ZKHQ WKH\ HQFRXQWHU &RPSXWHU�

6XSSRUWHG &ROODERUDWLYH /HDUQLQJ �&6&/� V\VWHPV LQ WKH FODVVURRP� $XWKRULW\� D PDMRU IRUFH LQ WKH FODVVURRP� JLYHV

FHUWDLQ SHRSOH� REMHFWV� UHSUHVHQWDWLRQV RU LGHDV WKH SRZHU WR DIIHFW WKRXJKW DQG EHKDYLRU DQG LQIOXHQFHV

FRPPXQLFDWLRQ DQG LQWHUDFWLRQ� (IIHFWLYH FRPSXWHU�VXSSRUWHG FROODERUDWLYH OHDUQLQJ UHTXLUHV VWXGHQWV DQG WHDFKHUV

WR FKDQJH KRZ WKH\ XQGHUVWDQG DQG DVVLJQ DXWKRULW\� 7KLV SDSHU GHVFULEHV WZR VWXGLHV LQ ZKLFK VWXGHQWV© SHUFHSWLRQV

RI DXWKRULW\ OHG WR OHDUQLQJ GLIILFXOWLHV ZKLOH WKH\ ZHUH HQJDJHG LQ FROODERUDWLYH OHDUQLQJ� 6WXGHQWV FRQYHUJHG RQ

HLWKHU D UHSUHVHQWDWLRQ RU UHSUHVHQWDWLRQDO VW\OH WKDW WKH\ EHOLHYHG ZDV DXWKRULWDWLYH LQVWHDG RI EDVLQJ WKHLU FKRLFH RQ

KRZ ZHOO WKH DYDLODEOH UHSUHVHQWDWLRQV FRPPXQLFDWHG D FRQFHSW� 0HWKRGV WR KHOS VWXGHQWV DYRLG VXFK SUHPDWXUH

FRQYHUJHQFH DUH VXJJHVWHG�

Keywords
&ROODERUDWLYH OHDUQLQJ� DXWKRULW\� SRZHU� DOJRULWKP OHDUQLQJ� FRPSXWHU�VFLHQFH VWXGHQWV� FROOHJH VWXGHQWV� FODVVURRP

INTRODUCTION
,W LV RIWHQ DVVXPHG LQ &6&/ UHVHDUFK WKDW VWXGHQW LGHDV� XQGHUVWDQGLQJ DQG FRPPXQLFDWLRQ VW\OHV DUH GLYHUVH� DQG

WKDW FROODERUDWLYH OHDUQLQJ VXFFHHGV ZKHQ WKH JURXS FDQ FRQYHUJH RQ D FRPPRQ XQGHUVWDQGLQJ RI D SUREOHP RU

FRQFHSW� 6WXGHQWV DUH DVVXPHG WR EH OLNH VFLHQWLVWV� ORRNLQJ DW SUREOHPV DQG FRQFHSWV IURP GLIIHUHQW SRVLWLRQV

LQLWLDOO\� 'LIIHUHQW XQGHUVWDQGLQJV DQG NQRZOHGJH DUH VXSSRVHG WR H[LVW QDWXUDOO\ LQ WKH VWXGHQW ERG\�

2Q WKH RWKHU KDQG� RIWHQ LW LV DVVXPHG WKDW QRUPDO FODVVURRP SUDFWLFHV DUH EDVHG RQ DQ LQIRUPDWLRQ WUDQVPLVVLRQ

PRGHO� ZKHUH WHDFKHUV SUHVHQW LQIRUPDWLRQ WR SDVVLYH VWXGHQWV� 7KHVH WZR DVVXPSWLRQV DUH PXWXDOO\ LQFRQVLVWHQW� ,I

DOO VWXGHQWV REWDLQ LQIRUPDWLRQ SULPDULO\ E\ DEVRUELQJ LW IURP RQH VRXUFH� LW LV XQOLNHO\ WKDW WKH\ ZLOO KDYH GLIIHUHQW

NQRZOHGJH DQG LGHDV�

7KH WUXWK LV IRXQG VRPHZKHUH EHWZHHQ WKHVH WZR SRVLWLRQV� 6WXGHQWV GR GLIIHU DQG GR QRW DEVRUE LQIRUPDWLRQ LQ WKH

VDPH ZD\� +RZHYHU� WKH\ DUH RIWHQ ZRUNLQJ ZLWK D VLPLODU VHW RI DVVXPSWLRQV� DFTXLUHG IURP WKH VDPH VRXUFH�

6WXGHQWV DQG WHDFKHUV RSHUDWH XQGHU D VRFLDO V\VWHP ZLWK PHWKRGV IRU DVVLJQLQJ� UHFRJQL]LQJ DQG XQGHUVWDQGLQJ

DXWKRULW\ WKDW PDNHV LW GLIILFXOW IRU GLYHUVLW\ WR EH UHFRJQL]HG� DFNQRZOHGJHG DQG HIIHFWLYHO\ XVHG E\ VWXGHQWV�

$ W\SLFDO FODVVURRP LV DOUHDG\ D FRPPXQLW\ RI SUDFWLFH DQG OHDUQLQJ� 7HDFKHUV DQG VWXGHQWV DUH QRW EODQN VODWHV ZKHQ

WKH\ HQFRXQWHU &RPSXWHU�6XSSRUWHG &ROODERUDWLYH /HDUQLQJ �&6&/� V\VWHPV� &ROOHJH VWXGHQWV� LQ SDUWLFXODU� DUH QRW

QRYLFHV DW DVVXPLQJ WKH UROH RI VWXGHQW� WKH\ DUH VNLOOHG VWXGHQWV ZLWK D ORW RI H[SHULHQFH� 7KH\ DOUHDG\ KDYH VRFLDO

UROHV� QRUPV DQG FRQYHQWLRQV WKDW HIIHFW VRFLDO LQWHUDFWLRQ DQG FRPPXQLFDWLRQ�

$ PDMRU IRUFH DIIHFWLQJ FODVVURRP FRPPXQLFDWLRQ DQG VRFLDO LQWHUDFWLRQ LV DXWKRULW\� ZKLFK JLYHV FHUWDLQ SHRSOH�

REMHFWV� UHSUHVHQWDWLRQV RU LGHDV WKH SRZHU WR DIIHFW WKRXJKW DQG EHKDYLRU� &6&/ V\VWHPV UHTXLUH VWXGHQWV DQG

WHDFKHUV WR FKDQJH KRZ WKH\ XQGHUVWDQG DQG DVVLJQ DXWKRULW\� 6WXGHQWV QHHG WR DVVXPH PRUH DXWKRULW\� DVVLJQ

DXWKRULW\ WR WKHLU SHHUV� DQG WR YDOXH WKHLU RZQ WKRXJKWV DQG LGHDV� +RZHYHU� WKLV LV QRW DQ HDV\ WUDQVLWLRQ WR PDNH�

$XWKRULW\ LV RIWHQ OHIW RXW RI WKH GLVFRXUVH RI OHDUQLQJ� 6LPRQ ������ DUJXHV WKDW DXWKRULW\ KDV GHYHORSHG VXFK D EDG

UHSXWDWLRQ WKDW SHRSOH DYRLG H[DPLQLQJ LW� ¦$ SKLORVRSKHU FDQQRW GLVFXVV LW ZLWKRXW H[SRVLQJ KLPVHOI WR VXVSLFLRQ

DQG PDOLFH� <HW DXWKRULW\ LV SUHVHQW LQ DOO SKDVHV RI VRFLDO OLIH§ �S� ���� $XWKRULW\� KH DUJXHV� LV VHHQ DV XQMXVW�

XQQDWXUDO� IDOVH DQG DQWL�GHPRFUDWLF� %XW IRU D FRPPXQLW\ WR KDYH FRPPRQ JRDOV� FRPPXQLFDWLRQ DQG VKDUHG

NQRZOHGJH� DXWKRULW\ LV HVVHQWLDO� $ FRPPXQLW\ QHHGV ¦DXWKRULW\ WR XQLI\ LWV DFWLRQV§ �S� ����
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$XWKRULW\ LV GHILQHG IRU WKLV SDSHU DV WKH SRZHU WR LQIOXHQFH WKRXJKW� RSLQLRQ RU EHKDYLRU� 3HRSOH LQ DXWKRULWDWLYH

SRVLWLRQV� VXFK DV WHDFKHUV LQ WKH FODVVURRP� FDQ JLYH VWXGHQWV DXWKRULW\� 6WXGHQWV FDQ DOVR JDLQ VRPH DXWKRULW\ E\

FLWLQJ DXWKRULWDWLYH VRXUFHV� VXFK DV WH[WERRNV RU OHFWXUH QRWHV� $XWKRULW\ LV ZKDW D SHUVRQ� LGHD RU REMHFW QHHGV WR

JDLQ LQIOXHQFH RU SRZHU WR FKDQJH WKH WKRXJKWV RI VWXGHQWV�

7KH DXWKRULW\ RI SDUWLFLSDQWV LQ &6&/ DQG RI WKH UHSUHVHQWDWLRQV WKH\ XVH IRU OHDUQLQJ FDQ KDYH D QHJDWLYH HIIHFW RQ

FROODERUDWLYH OHDUQLQJ� $ UHSUHVHQWDWLRQ WDNHV RQ WKH DXWKRULW\ RI LWV FUHDWRU DQG WKH FRQYHQWLRQV WKH\ XVH� :H IRXQG

WKDW IRU XQGHUJUDGXDWH VWXGHQWV� ZKHWKHU RU QRW D FHUWDLQ W\SH RI UHSUHVHQWDWLRQ LV XVHG WR EXLOG XQGHUVWDQGLQJ KDV

PRUH WR GR ZLWK WKH DXWKRULW\ RI WKH UHSUHVHQWDWLRQ� UDWKHU WKDQ LWV H[SODQDWRU\ SRZHU�

,Q RQH VWXG\ GHVFULEHG LQ WKLV SDSHU� WKH VWXGHQWV© SHUFHSWLRQ RI DXWKRULWDWLYH NQRZOHGJH OHG WKHP WR GLIILFXOWLHV

ZKHQ WKH\ HQJDJHG LQ FROODERUDWLYH OHDUQLQJ� 7KH VWXGHQWV WULHG WR XVH RQH UHSUHVHQWDWLRQ SUHVHQWHG E\ WKHLU

LQVWUXFWRU WR DQVZHU DOO TXHVWLRQV SRVHG WR WKHP� UHJDUGOHVV RI ZKHWKHU RU QRW LW ZDV DQ DSSURSULDWH UHSUHVHQWDWLRQ WR

XVH� 7KH\ FRQYHUJHG RQ D VKDUHG XQGHUVWDQGLQJ EDVHG RQ RQH UHSUHVHQWDWLRQ JLYHQ E\ WKHLU LQVWUXFWRU� &RQYHUJHQFH

HDUO\ LQ WKH OHDUQLQJ SURFHVV LV D KD]DUG WKDW LV DSSDUHQWO\ GLIILFXOW WR DYRLG�

:H DOVR GHVFULEH DQRWKHU VWXG\ RI VWXGHQWV XVLQJ WKH SURWRW\SH RI D V\VWHP IRU VXSSRUWLQJ ZHE�EDVHG FROODERUDWLRQ

FDOOHG &$5286(/ �&ROODERUDWLYH $OJRULWKP 5HSUHVHQWDWLRQV 2I 8QGHUJUDGXDWHV IRU 6HOI�(QKDQFHG /HDUQLQJ��

6WXGHQWV VKDUHG WKHLU RZQ UHSUHVHQWDWLRQV RI DOJRULWKPV DQRQ\PRXVO\� DQG YLHZHG DQG HYDOXDWHG HDFK RWKHU©V

UHSUHVHQWDWLRQV� ,Q WKLV VWXG\ ZH IRXQG WKDW WKH W\SH DQG VW\OH RI WKH UHSUHVHQWDWLRQV FRQYHUJHG RYHU WKH FRXUVH RI

ILYH ZHHNV� $W WKH EHJLQQLQJ RI WKH VWXG\� PDQ\ GLIIHUHQW W\SHV RI UHSUHVHQWDWLRQV ZHUH FUHDWHG� LQFOXGLQJ RQHV ZLWK

��' DQLPDWLRQ� VRXQG DQG WH[W VWRULHV� %\ WKH HQG RI WKH VWXG\� WKRXJK� PRVW RI WKH UHSUHVHQWDWLRQV ZHUH H[SODQDWRU\

JUDSKLFV DQG WH[W UHSUHVHQWDWLRQV� ZLWKRXW PHWDSKRUV DQG DQDORJ\� 7KHVH ZHUH VLPLODU WR WKH UHSUHVHQWDWLRQV RQH

ZRXOG ILQG LQ WKH OHFWXUHV VWXGHQWV DWWHQGHG DQG LQ WKHLU WH[WERRN�

)HOWRYLFK DQG KLV FROOHDJXHV DUJXH WKDW PXOWLSOH UHSUHVHQWDWLRQV ZLOO KHOS VWXGHQWV OHDUQ GLIILFXOW FRQFHSWV E\ PDNLQJ

WKHP YLHZ WKH FRQFHSWV IURP GLIIHUHQW SHUVSHFWLYHV �)HOWRYLFK� 6SLUR� &RXOVRQ� 	 )HOWRYLFK� ������ 7KH\ DUJXH WKDW

ZRUNLQJ LQ JURXSV ZLOO QHFHVVDULO\ EULQJ PXOWLSOH SHUVSHFWLYHV� +RZHYHU� RXU VWXGLHV VXJJHVW LQVWHDG WKDW

FRQYHUJHQFH LV D OLNHO\ RFFXUUHQFH� HYHQ ZKHQ WHDFKHUV RU FODVVURRP FRQYHQWLRQV DUH QRW H[HUWLQJ DXWKRULW\ GXULQJ D

OHDUQLQJ DFWLYLW\� 6WXGHQWV MXGJHG UHSUHVHQWDWLRQV RIWHQ RQ WKHLU DELOLW\ WR ILW ZLWK FXOWXUDO DQG FODVVURRP QRUPV�

UDWKHU WKDQ WKHLU DELOLW\ WR H[SODLQ� FRPPXQLFDWH RU HQOLJKWHQ�

7KLV SDSHU VXJJHVWV PHWKRGV WR DYRLG HDUO\ FRQYHUJHQFH DQG WR HQFRXUDJH GLYHUJHQFH ZLWK &6&/ V\VWHPV� ,QVWHDG RI

LJQRULQJ WKH LVVXH RI DXWKRULW\� &6&/ V\VWHP GHYHORSHUV DUH HQFRXUDJHG WR DFNQRZOHGJH LW DQG ILQG SURGXFWLYH ZD\V

WR JUDQW DXWKRULW\ WR VWXGHQWV LQ OHDUQLQJ FRQWH[WV� WDNLQJ LQWR FRQVLGHUDWLRQ WKHLU XQGHUVWDQGLQJ DQG XVHV RI

FODVVURRP DXWKRULW\� $OVR� LW LV LPSRUWDQW WR HLWKHU DGDSW WKH V\VWHP WR WKH FXUUHQW VRFLDO DFWLYLWLHV DQG DUUDQJHPHQWV

LQ WKH FODVVURRP RU WR PDNH LW H[SOLFLW KRZ WKH VRFLDO DUUDQJHPHQW ZLOO FKDQJH DQG KDYH SDUWLFLSDQWV DFFHSW DQG WDNH

RZQHUVKLS RI WKDW FKDQJH� 7KH DXWKRULW\ RI D UHSUHVHQWDWLRQ QHHGV WR EH FRQVLGHUHG DV D VLJQLILFDQW GLPHQVLRQ LQ LWV

SRZHU DQG LQ LWV DELOLW\ WR FRQWULEXWH WR OHDUQLQJ�

OBSERVING STUDENTS WHILE LEARNING ALGORITHMS
7R GLVFRYHU ZKDW PHWKRGV� UHSUHVHQWDWLRQV� UHVRXUFHV DQG VWUDWHJLHV VWXGHQWV XVH WR OHDUQ DERXW DOJRULWKPV� D

TXDOLWDWLYH VWXG\ ZDV FRQGXFWHG ZLWK DQ LQWURGXFWRU\ DOJRULWKP DQDO\VLV FODVV� 6WXGHQWV ZHUH REVHUYHG OHDUQLQJ

4XLFN 6RUW� D VRSKLVWLFDWHG VRUWLQJ DOJRULWKP� DQG ZHUH WKHQ LQWHUYLHZHG DERXW WKH VWUDWHJLHV WKH\ QRUPDOO\ XVH WR

OHDUQ DOJRULWKPV�

4XLFN 6RUW VRUWV D OLVW RI QXPEHUV DV IROORZV� ,I WKH OLVW WR EH VRUWHG FRQWDLQV ]HUR RU RQH QXPEHU� WKH OLVW LV DOUHDG\

VRUWHG� 2WKHUZLVH� WKH DOJRULWKP VHOHFWV D QXPEHU IURP WKH OLVW� WKLV QXPEHU LV FDOOHG WKH SLYRW� 7KHQ� WKH OLVW LV

SDUWLWLRQHG LQWR WZR OLVWV VXFK WKDW RQH OLVW FRQWDLQV DOO WKH QXPEHUV OHVV WKDQ RU HTXDO WR WKH SLYRW DQG WKH RWKHU OLVW

FRQWDLQV DOO WKH QXPEHUV JUHDWHU WKDQ WKH SLYRW� 1RWH WKDW DOO WKH QXPEHUV LQ WKH IRUPHU OLVW DUH QRZ VPDOOHU WKDQ WKH

RQHV LQ WKH ODWWHU OLVW� 7KHQ 4XLFN 6RUW LV UHFXUVLYHO\ XVHG WR VRUW WKRVH WZR OLVWV� 7KXV� WKH DOJRULWKP VRUWV D OLVW RI

QXPEHUV E\ UHFXUVLYHO\ SDUWLWLRQLQJ LW XQWLO OLVWV RI VL]H RQH RU ]HUR DUH UHDFKHG� 7RJHWKHU ZLWK WKH SUHYLRXV

REVHUYDWLRQ� LW IROORZV WKDW WKH ZKROH OLVW JHWV VRUWHG�

6L[WHHQ VWXGHQWV HQUROOHG LQ DQ LQWURGXFWRU\ DOJRULWKP DQDO\VLV FODVV ZHUH REVHUYHG DQG YLGHRWDSHG OHDUQLQJ WKH

4XLFN 6RUW DOJRULWKP DQG WKHQ DQVZHULQJ D VHW RI SUREOHP�VROYLQJ TXHVWLRQV� LQ VL[ JURXSV RI WZR WR WKUHH VWXGHQWV

HDFK� 6XEVHTXHQWO\ WKH\ ZHUH LQWHUYLHZHG� HLWKHU LQ JURXSV RU LQGLYLGXDOO\� 7KH VWXGHQWV LQ WKH VWXG\ ZHUH WROG WR

EULQJ WKHLU WH[WERRN DQG DQ\ RWKHU UHVRXUFHV WKH\ JHQHUDOO\ XVH IRU OHDQLQJ DOJRULWKPV WR WKH VWXG\� 2QFH WKH\

DUULYHG� WKH\ ZHUH VKRZQ D YLGHRWDSHG OHFWXUH RQ WKH WRSLF� 7KH YLGHRWDSHG OHFWXUH UHVHPEOHG WKH OHFWXUHV WKH\



QRUPDOO\ DWWHQGHG� L�H� LW ZDV SUHVHQWHG E\ WKHLU LQVWUXFWRU� ZKR XVHG RQO\ D ZKLWH ERDUG DQG PDUNHUV� KLV XVXDO

PHWKRG RI SUHVHQWLQJ WKH PDWHULDO� 7KH VWXGHQWV ZHUH JLYHQ OHFWXUH QRWHV� VRPHWKLQJ WKDW LV QRUPDOO\ JLYHQ WR WKHP LQ

WKHLU FODVV� ZKLFK VXPPDUL]HG WKH PDWHULDO DQG SUHVHQWHG WKH SVHXGRFRGH RI 4XLFN 6RUW �L�H� D GHVFULSWLRQ RI WKH

DOJRULWKP WKDW LV QRW WLHG WR D SDUWLFXODU SURJUDPPLQJ ODQJXDJH�� $IWHU YLHZLQJ WKH YLGHRWDSH� WKH VWXGHQWV GLVFXVVHG

WKH OHFWXUH DQG ZRUNHG WRJHWKHU WR DQVZHU TXHVWLRQV JLYHQ WR WKHP DERXW WKH DOJRULWKP�

6WXG\LQJ VWXGHQW SUDFWLFHV LQ WKLV ZD\ KDV VRPH HFRORJLFDO YDOLGLW\� VLQFH WKH VWXGHQWV UHSRUWHG LQ WKH LQWHUYLHZV WKDW

WKHLU PRVW FRPPRQ PHWKRG IRU VWXG\LQJ ZDV WR VWXG\ LQ JURXSV DQG ZRUN RQ SUREOHPV UHODWHG WR WKH WRSLF� 7KH\

UHJXODUO\ JDWKHUHG WRJHWKHU WR VWXG\� FRPSOHWH KRPHZRUN SUREOHPV DQG HYHQ SURJUDP WRJHWKHU� 7KH\ UHSRUWHG WKDW

WKH ZD\ WKDW WKH\ VWXGLHG LQ JURXSV IRU WKH VWXG\ ZDV VLPLODU WR WKHLU QRUPDO SUDFWLFHV� H[FHSW LQ WKH VWXG\ WKH\ ZHUH

QRW IDPLOLDU ZLWK DOO WKH PHPEHUV RI WKHLU JURXS� 6WXGHQWV ZHUH JURXSHG WRJHWKHU UDQGRPO\ IRU WKH VWXG\� DQG WKH

VWXGHQWV LQ WKH VWXG\ ZHUH TXLWH GLIIHUHQW IURP HDFK RWKHU� 7KH VWXGHQWV© VH[� UDFH� ZRUN H[SHULHQFH� SUHYLRXV

VFKRROLQJ� QDWLRQDOLW\ DQG DJH YDULHG FRQVLGHUDEO\� 7KXV WKH VWXG\ XQLQWHQWLRQDOO\ JURXSHG VWXGHQWV WRJHWKHU ZKR KDG

QHYHU PHW DQG GLG QRW QRUPDOO\ VWXG\ WRJHWKHU� 'HVSLWH WKLV� DQG GHVSLWH WKH IDFW WKDW WKH VWXGHQWV ZHUH QRW H[SOLFLWO\

DVNHG WR FROODERUDWH ZLWK RWKHU PHPEHUV RI WKHLU JURXSV GXULQJ WKH VWXG\� DOO VWXGHQWV FKRVH WR ZRUN WRJHWKHU DQG

OHDUQ IURP HDFK RWKHU� DQG DOO EXW RQH RI WKH VWXGHQWV UHSRUWHG HQMR\LQJ ZRUNLQJ DV D JURXS LQ WKLV H[SHULPHQW�

3UREOHPV ZLWK VWXGHQW OHDUQLQJ RI DOJRULWKPV LQ WKLV VWXG\ FRXOG RIWHQ EH OLQNHG WR WKH VWXGHQWV© SHUFHSWLRQ RI

FODVVURRP DXWKRULW\ DQG ZKDW LV FRQVLGHUHG DXWKRULWDWLYH NQRZOHGJH� :KHQ WKH VWXGHQWV ZHUH DVNHG WR DQVZHU

TXHVWLRQV WKDW UHTXLUHG XVLQJ VRPH RWKHU VRXUFH WKDQ WKHLU OHFWXUH QRWHV� WKH\ IDLOHG WR DQVZHU WKH TXHVWLRQ FRUUHFWO\�

7KH\ XVXDOO\ FRQVWUXFWHG DQ H[SODQDWLRQ EDVHG RQ WKHLU XQGHUVWDQGLQJ RI WKH OHFWXUH� UDWKHU WKDQ LQYHVWLJDWH WKH

TXHVWLRQ XVLQJ WKH WH[WERRN WKH\ KDG EURXJKW ZLWK WKHP� 7KH IHZ VWXGHQWV ZKR GLG ORRN DW WKH WH[WERRN WR DQVZHU

WKHVH TXHVWLRQV ZHUH QRW DEOH WR FRQYLQFH WKHLU SHHUV WR GR WKH VDPH RU WR FRQVLGHU WKHLU DQVZHUV� HYHQ ZKHQ WKHLU

DQVZHUV ZHUH FRUUHFW� 7KHVH RWKHU UHVRXUFHV DQG WKH DQVZHUV RU XQGHUVWDQGLQJ GHULYHG IURP WKHP ZHUH QRW

FRQVLGHUHG DXWKRULWDWLYH IRU PRVW VWXGHQWV LQ WKH JURXSV�

7KH VWXGHQWV LQ WKLV VWXG\ FKRVH WR FRQVLGHU D VLQJOH UHSUHVHQWDWLRQ SUHVHQWHG E\ WKH LQVWUXFWRU RYHU DOO WKH RWKHU

UHSUHVHQWDWLRQV SUHVHQWHG RU DYDLODEOH WR WKHP IRU XQGHUVWDQGLQJ WKH DOJRULWKP� 7KLV JUDSKLFDO UHSUHVHQWDWLRQ EHFDPH

FHQWUDO WR WKHLU XQGHUVWDQGLQJ RI WKH DOJRULWKP� DQG WKH\ DFWHG DV LI WKH\ ZRXOG EH DEOH WR XQGHUVWDQG HYHU\WKLQJ

DERXW WKH DOJRULWKP E\ WU\LQJ WR UHDVRQ XVLQJ WKLV RQH UHSUHVHQWDWLRQ� 7KH UHSUHVHQWDWLRQ KDG DFTXLUHG WKH DXWKRULW\

RI LWV SUHVHQWHU� WKHLU LQVWUXFWRU� DQG WKH VWXGHQWV EHOLHYHG E\ ZRUNLQJ RXW RWKHU H[DPSOHV XVLQJ WKLV VLQJOH

UHSUHVHQWDWLRQ� WKH\ ZRXOG EH DEOH WR OHDUQ DOO WKH\ ZRXOG QHHG WR NQRZ DERXW WKLV DOJRULWKP�

Classroom authority
&6&/ UHVHDUFKHUV VHHP WR JLYH PRUH DXWKRULW\ WR VWXGHQWV LQ WKH FODVVURRP ZLWK WKHLU V\VWHPV� 7KH\ ZRXOG KDYH WKH

LQVWUXFWRU DFW PRUH DV D IDFLOLWDWRU WKDQ DQ DXWKRULW\ ILJXUH DQG JLYH PRUH DJHQF\ DQG OHDUQLQJ UHVSRQVLELOLW\ WR WKH

VWXGHQWV �.RVFKPDQQ� ������ +RZHYHU� LQ PDQ\ FODVVURRPV� WKH UROH RI DQ LQVWUXFWRU LV WR H[HUW DQG FRQWURO

DXWKRULW\� 0RVW LQVWUXFWRUV� LQFOXGLQJ XQLYHUVLW\ LQVWUXFWRUV� DUH UHVSRQVLEOH IRU H[SODLQLQJ QHZ FRQFHSWV DQG

SURYLGLQJ D OHDUQLQJ HQYLURQPHQW� EXW DV 0F&URVNH\ DQG 5LFKPRQG DUJXH� H[HUWLQJ DQG XVLQJ SRZHU HIIHFWLYHO\ LV

DOVR DQ LPSRUWDQW SDUW RI D WHDFKHU©V MRE ������� ,QVWUXFWRUV� WKRXJK� XVXDOO\ GR QRW DFTXLUH DXWKRULW\ IRU LWV RZQ

VDNH� EXW LQVWHDG WKH\ XVH SRZHU WR JDLQ DXWKRULW\ WR LQIOXHQFH VWXGHQW�OHDUQLQJ SUDFWLFHV� &ODVVURRP PDQDJHPHQW

SUDFWLFHV� VXFK DV JLYLQJ DVVLJQPHQWV� PRWLYDWLQJ VWXGHQWV WR SDUWLFLSDWH LQ OHDUQLQJ DFWLYLWLHV� DQG KHOSLQJ VWXGHQWV

EHFRPH EHWWHU PHPEHUV RI WKH FODVV� UHO\ RQ WKH WHDFKHU KDYLQJ DXWKRULW\ �5LFKPRQG 	 5RDFK� ������

+RZHYHU� SRZHU DQG DXWKRULW\ KDYH WR EH JUDQWHG� DQG LQ WKH FODVVURRP� WKH VWXGHQWV KROG WKH DELOLW\ WR JUDQW

DXWKRULW\� $OWKRXJK WKH LQVWLWXWLRQDO VWDWXV RI DQ LQVWUXFWRU JLYHV VRPH LQLWLDO DXWKRULW\� VWXGHQWV PXVW FRQVHQW DQG

FRPSO\ ZLWK WKH WHDFKHU©V SODQV IRU KHU WR KDYH DXWKRULW\� 7R VD\� DV -DFNVRQ GRHV ������� WKDW VWXGHQWV KDYH QR

DJHQF\ RU SRZHU LQ WKH FODVVURRP MXVW EHFDXVH WKH VWXGHQWV KDYH WR EH WKHUH� LJQRUHV VWXGHQWV© DELOLW\ WR UHVLVW�

5LFKPRQG DQG 5RDFK JLYH WKH H[DPSOH RI VXEVWLWXWH WHDFKHUV ZKR DUH XQDEOH WR JDLQ DXWKRULW\ DQG LQ H[WUHPH FDVHV

DUH GULYHQ FU\LQJ IURP FODVVURRPV� WR VKRZ KRZ VWXGHQWV FDQ UHVLVW DXWKRULW\ �������

&ROOHJH VWXGHQWV SULPDULO\ FRPSO\ ZLWK DXWKRULW\� WKRXJK� DQG WKH UHVLVWDQFH WKDW VWXGHQWV FUHDWH WHQGV WR EH SDVVLYH

DQG SDUWLDO� VXFK DV FRPSO\LQJ UHOXFWDQWO\� L�H� GRLQJ WKH PLQLPXP QHHGHG WR SDVV WKH FODVV� GHFHLYLQJ WKH LQVWUXFWRU�

DQG FKHDWLQJ� 6WXGHQW UHVLVWDQFH FDQ DOVR EH FRQVWUXFWLYH� VXFK DV DVNLQJ FODULI\LQJ TXHVWLRQV GXULQJ FODVV� DVVLVWLQJ

RWKHU VWXGHQWV LQ OHDUQLQJ WKH PDWHULDO� VWXG\LQJ WRJHWKHU� DQG SURYLGLQJ FRQVWUXFWLYH IHHGEDFN� &RQVWUXFWLYH

UHVLVWDQFH WR DXWKRULW\ FDQ KHOS VWXGHQWV EHFRPH PRUH DFWLYH OHDUQHUV �%XUURXJKV� .HDUQH\� 	 3OD[� ������



$V QRWHG HDUOLHU� PRVW RI WKH VWXGHQWV LQ WKH VWXG\ UHSRUWHG UHJXODUO\ SDUWLFLSDWLQJ LQ UHVLVWLQJ DXWKRULW\� WKURXJK

FROODERUDWLQJ RQ DVVLJQPHQWV� VWXG\LQJ WRJHWKHU DQG ZRUNLQJ WRJHWKHU WR XQGHUVWDQG WKH FRQWHQW� &RQVWUXFWLYH

FROODERUDWLYH OHDUQLQJ ZDV DOUHDG\ D QDWXUDO� QRUPDO OHDUQLQJ SURFHVV IRU WKHP�

Classroom contract
6WXGHQWV LQ WKH VWXG\ DSSHDUHG WR EHOLHYH LQ DQ LPSOLFLW FRQWUDFW EHWZHHQ WKH WHDFKHU DQG WKH FODVV� 7KLV FRQWUDFW KDG

EHHQ YLRODWHG ZKHQ LQ RXU VWXG\ WKH VWXGHQWV ZHUH DVNHG TXHVWLRQV WKDW UHTXLUHG WKHP WR GR WKHLU RZQ LQYHVWLJDWLQJ

UDWKHU WKDQ UHO\LQJ RQ WKH LQVWUXFWRU©V OHFWXUH� 7KH VWXGHQWV UHSRUWHG EHOLHYLQJ WKDW ZKDW VKRXOG DQG GRHV KDSSHQ LQ

WKH FODVVURRP LV WKDW WKH WHDFKHU ZLOO WHOO WKHP ZKDW WR OHDUQ DQG KRZ WR OHDUQ LW� 7KH\ EHOLHYHG WKDW LI WKH\ ZHUH

H[SHFWHG WR NQRZ DQ\WKLQJ QRW H[SOLFLWO\ VDLG E\ WKH LQVWUXFWRU� WKH\ VKRXOG EH DEOH WR EH GHULYH WKDW NQRZOHGJH E\

ZRUNLQJ RXW H[DPSOH SUREOHPV JLYHQ LQ FODVV� ,Q RWKHU ZRUGV� LI WKH VWXGHQW IDLOV WR OHDUQ VRPHWKLQJ WKH WHDFKHU

H[SHFWV WKHP WR NQRZ� LW©V QRW WKDW WKH WHDFKHU GLG QRW DGGUHVV WKH WRSLF� RQO\ WKDW WKH\ ZHUH QRW DWWHQWLYH HQRXJK WR

WKH GHWDLOV RI ZKDW ZDV VDLG DQG ZKDW FDQ EH GHULYHG IURP ZKDW ZDV JLYHQ� (YHU\WKLQJ WKDW QHHGHG WR EH OHDUQHG

VKRXOG EH LQ WKH OHFWXUHV�

7KH VWXGHQWV DSSHDUHG WR EHOLHYH LQ D FRQWUDFW OLNH WKH RQH GHVFULEHG E\ 6L]HU LQ KLJK VFKRROV� +H GHVFULEHV VWXGHQWV

DQG WHDFKHUV PDNLQJ D FRQWUDFW WR UHGXFH GLVFRPIRUW� 7KH VWXGHQWV DUH VHHQ DV WU\LQJ WR UHGXFH VWUHVV DQG ZRUN� DQG

WHDFKHUV DUH VHHQ DV ZDQWLQJ WR NHHS XS DQ DSSHDUDQFH RI FRQWURO� 7R FRPH WR DQ DJUHHPHQW� WHDFKHUV GRQ©W GHPDQG

PXFK ZRUN DQG VWXGHQWV EHKDYH �6L]HU� ������

7KH DWWLWXGH RI WKH VWXGHQWV LQ WKH VWXG\ 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\ GLG QRW VHHP WR HQJDJH LQ VHOI�GLUHFWHG OHDUQLQJ WR OHDUQ DERXW DOJRULWKPV�

7KH VWXGHQWV VDLG GXULQJ WKHLU LQWHUYLHZV WKDW WKH\ IRXQG WKH OHFWXUH QRWHV SURYLGHG E\ WKH WHDFKHU HDVLHU WR

XQGHUVWDQG DQG WR XVH WR VWXG\ WKDQ WKHLU WH[WERRNV� 7KH\ VDLG JHQHUDOO\ WKH\ IRXQG WKH WH[WERRNV LQ FRPSXWHU

VFLHQFH FRXUVHV GLIILFXOW WR XVH� 7KH OHFWXUH QRWHV KDQGHG RXW E\ WKH LQVWUXFWRU RI WKLV DOJRULWKPV FRXUVH JDYH PRUH RI

DQ RYHUYLHZ RI WKH FRQFHSWV FRYHUHG LQ HDFK OHFWXUH� SURYLGHG OHVV RI WKH UHDVRQLQJ EHKLQG XVLQJ D SDUWLFXODU

DOJRULWKP WR VROYH D SUREOHP� XVHG IHZHU PDWKHPDWLFDO V\PEROV WKDQ WKH WH[WERRN� DQG JDYH OHVV EDFNJURXQG

LQIRUPDWLRQ DQG FRPSDULVRQV ZLWK RWKHU DOJRULWKPV� 7KH OHFWXUH QRWHV VXPPDUL]HG WKH PDLQ FRQFHSWV LQ WKH

WH[WERRN� KLJKOLJKWLQJ WKH NH\ SRLQWV IURP WKH OHFWXUH WKDW WKH SURIHVVRU H[SHFWHG WKH VWXGHQWV WR NQRZ�

0RVW VWXGHQWV UHSRUWHG QRW XVLQJ WKH WH[WERRN XQWLO WKH QLJKW EHIRUH DQ H[DP WR UHLQIRUFH WKH PDWHULDO LQ WKHLU OHFWXUH

QRWHV� 7KH OHFWXUH QRWHV ZHUH FRQVLGHUHG WKHLU PRVW LPSRUWDQW OHDUQLQJ UHVRXUFH� VLQFH WKH QRWHV PRUH KRQHVWO\

UHIOHFWHG WKH LQWHQWLRQV RI WKH LQVWUXFWRU� 7KH VWXGHQWV GLG QRW EHOLHYH WKH\ ZRXOG QHHG WR XVH WKH WH[WERRN IRU

OHDUQLQJ� 7KH LPSOLFLW FRQWUDFW WKH\ EHOLHYHG WKH\ KDG ZLWK WKH WHDFKHU LQYROYHG WKH WHDFKHU PDNLQJ LW HDVLHU IRU WKHP

WR OHDUQ WKH H[SHFWHG PDWHULDO DQG WKH VWXGHQWV WKHQ ZRXOG FRPSO\ ZLWK WKDW FRQWUDFW�

)RU VLPLODU UHDVRQV� VWXGHQWV LQ WKH VWXG\ UHOLHG RQ RQH JUDSKLFDO UHSUHVHQWDWLRQ SUHVHQWHG E\ WKH LQVWUXFWRU LQ WKH

YLGHRWDSHG OHFWXUH WR DQVZHU DOO WKH TXHVWLRQV DERXW WKH 4XLFN 6RUW DOJRULWKP� 7KH VWXGHQWV VHHPHG WR EHOLHYH WKH

FRQWUDFW ZRXOG QRW EH YLRODWHG DQG WKDW WKH UHSUHVHQWDWLRQ FRXOG EH XVHG WR DQVZHU DOO WKH TXHVWLRQV SRVHG WR WKHP�

+RZHYHU� WKH TXHVWLRQV SRVHG WR WKHP FRXOG EH FRUUHFWO\ DQVZHUHG RQO\ E\ DSSO\LQJ UHSUHVHQWDWLRQV DQG FRQFHSWV

RWKHU WKDQ WKRVH H[SOLFLWO\ FRYHUHG LQ WKH YLGHRWDSHG OHFWXUH�

Learning problems arising from their adherence to the classroom contract
0RVW RI WKH SUREOHPV WKDW VWXGHQWV KDG LQ OHDUQLQJ WKH 4XLFN 6RUW DOJRULWKP LQ WKH VWXG\ KDG WR GR ZLWK WKHLU UHOLDQFH

RQ DQ DXWKRULWDWLYH UHSUHVHQWDWLRQ� 7KH\ DOPRVW H[FOXVLYHO\ XVHG DQG PLVLQWHUSUHWHG D VLQJOH 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�� *URXSWKLQN �-DQLV� ����� ZDV D SUREOHP IRU DOO RI WKH 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 HYHQ GHFLGHG QRW WR DFFHSW FRUUHFW

DQVZHUV WKDW VRPH JURXS PHPEHUV GHULYHG IURP RWKHU VRXUFHV VXFK DV WKH WH[WERRN�

7KH PDLQ OHDUQLQJ VWUDWHJ\ HPSOR\HG E\ VWXGHQWV ZDV WR LPLWDWH DQ H[DPSOH SUHVHQWHG WR WKHP E\ WKH SURIHVVRU RQ

WKH YLGHRWDSH� 7KH VWXGHQWV VHHPHG WR EHOLHYH WKDW LI WKH\ DWWDFNHG SUREOHPV LQ D ZD\ VLPLODU WR KRZ WKH LQVWUXFWRU

ZRUNHG RXW WKH H[DPSOH LQ WKH OHFWXUH� GUDZLQJ GLDJUDPV VLPLODU WR WKH RQH WKH\ ZHUH JLYHQ GXULQJ WKH OHFWXUH� WKH\

ZRXOG EH DEOH WR FRUUHFWO\ DQVZHU WKH TXHVWLRQV� 7KH\ GLG WKLV� HYHQ WKRXJK QRW DOO WKH LQIRUPDWLRQ WKH\ QHHGHG WR

DQVZHU WKH TXHVWLRQV ZDV LQ WKDW UHSUHVHQWDWLRQ RI WKH DOJRULWKP�



$OWKRXJK WKH UHFXUVLRQ WUHH GLDJUDP LV D UHSUHVHQWDWLRQ RIWHQ HPSOR\HG E\ H[SHUWV� WKLV GLDJUDP LQWHUIHUHG ZLWK WKH

VWXGHQWV
 XQGHUVWDQGLQJ RI WKH DOJRULWKP� 7KH SUREOHP RI LQFRPSOHWH XQGHUVWDQGLQJ RI WKH DOJRULWKP RFFXUUHG

EHFDXVH WKH VWXGHQWV GLG QRW XQGHUVWDQG WKH OLPLWDWLRQV RI WKLV JUDSKLFDO UHSUHVHQWDWLRQ� 7KH\ EHOLHYHG LW FDSWXUHG

HYHU\WKLQJ WKH\ QHHGHG WR NQRZ DERXW WKH DOJRULWKP� UDWKHU WKDQ MXVW VKRZLQJ D SDUWLDO DQG KLJK�OHYHO YLHZ RI WKH

DOJRULWKP©V H[HFXWLRQ� 7KH LQVWUXFWRU H[SOLFLWO\ VDLG ZKLOH SUHVHQWLQJ WKLV UHSUHVHQWDWLRQ WKDW DOO KH ZDV VKRZLQJ

XVLQJ WKLV UHSUHVHQWDWLRQ ZDV D SDUW RI WKH DOJRULWKP� WKH UHFXUVLYH FDOOV� 'HVSLWH WKLV� DQG GHVSLWH WKH OHFWXUH DQG WKH

SVHXGRFRGH JLYHQ WR WKH VWXGHQWV UHIHUULQJ WR RWKHU HTXDOO\ FULWLFDO DVSHFWV RI WKH DOJRULWKP �VXFK DV WKH SDUWLWLRQLQJ

VWHS�� VWXGHQWV VHHPHG WR WKLQN WKDW WKH UHFXUVLRQ WUHH GLDJUDP ZDV DOO WKH\ ZRXOG QHHG IRU OHDUQLQJ DQG

XQGHUVWDQGLQJ WKH DOJRULWKP DQG DQVZHULQJ WKH TXHVWLRQV FRUUHFWO\�

$OO WKH VWXGHQWV REVHUYHG UHDOL]HG ZKHQ WKH\ HQFRXQWHUHG TXHVWLRQV DERXW VWHSV QRW H[SOLFLW LQ WKH UHFXUVLRQ WUHH

GLDJUDP� VXFK DV WKH SDUWLWLRQLQJ VWHS RU SRLQWHU PDQLSXODWLRQ� WKDW WKHLU XQGHUVWDQGLQJ RI WKH DOJRULWKP ZDV QRW

FRPSOHWH� %XW LQVWHDG RI UHDFKLQJ RXW WR RWKHU UHSUHVHQWDWLRQV DQG H[SODQDWLRQV DYDLODEOH WR WKHP� WKH\ VWUXJJOHG WR

LQYHQW DQVZHUV WR VXFK TXHVWLRQV� 7KH LQIRUPDWLRQ WR DQVZHU WKHVH TXHVWLRQV ZDV DYDLODEOH WR WKHP LQ WKHLU WH[WERRN�

+RZHYHU� HYHQ ZKHQ VWXGHQWV ZHUH REVHUYHG XVLQJ WKH WH[WERRN� LW ZDV FOHDU WKDW WKH\ ZHUH IUXVWUDWHG DQG XQDEOH WR

LQWHJUDWH WKHLU NQRZOHGJH IURP WKH OHFWXUH� WKHLU PHQWDO UHSUHVHQWDWLRQ RI WKH DOJRULWKP� DQG WKH GHVFULSWLRQ SURYLGHG

LQ WKH OHFWXUH ZLWK WKH GHVFULSWLYH PDWHULDO LQ WKH WH[WERRN�

$OO WKH VWXGHQWV RULJLQDOO\ EHOLHYHG WKDW LI WKH\ ZRUNHG RXW HQRXJK 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�

,QVWHDG RI VHHNLQJ WKH DQVZHUV IURP RWKHU VRXUFHV WKH\ WULHG WR GHULYH SODXVLEOH H[SODQDWLRQV IURP RQH UHSUHVHQWDWLRQ

WKDW GLG QRW FRQWDLQ DQ\ LQIRUPDWLRQ WKDW ZRXOG EH KHOSIXO ZLWK WKRVH TXHVWLRQV�

6WXGHQWV FRQYHUJHG RQ RQH UHSUHVHQWDWLRQ DQG XQGHUVWDQGLQJ RI WKH DOJRULWKP� 7KH LQVWUXFWRU GLG XVH DQRWKHU

UHSUHVHQWDWLRQ GXULQJ WKH OHFWXUH� WKH SVHXGRFRGH� +RZHYHU� KH VSHQW PRUH WLPH H[SODLQLQJ WKH DOJRULWKP XVLQJ D

UHFXUVLRQ WUHH GLDJUDP� DQG WKXV� OHQW WKH JUDSKLF UHSUHVHQWDWLRQ PRUH DXWKRULW\� 7KH VHOHFWLRQ RI D UHSUHVHQWDWLRQ WR

XVH WR XQGHUVWDQG WKH DOJRULWKP KDG WR GR ZLWK WKH DXWKRULW\ DVVLJQHG WR LW� UDWKHU WKDQ LWV H[SODQDWRU\ SRZHU� 7KH

OHDUQLQJ SUREOHPV IRXQG E\ WKLV VWXG\ DUH FRQVLVWHQW ZLWK 0LOJUDP©V VWXGLHV RQ VWXGHQW REHGLHQFH WR DXWKRULW\

�0LOJUDP� ����� ������ 7RR PXFK FRQIRUPLW\ FDQ OHDG WR *URXSWKLQN� GXULQJ ZKLFK D JURXS FRQYHUJHV RQ D SRRU

GHFLVLRQ RU VROXWLRQ �-DQLV� ������

:KHQ *LIIRUG DQG (Q\HG\ VWXGLHG KRZ VWXGHQWV XVHG WKH 3UREDELOLW\ ,QTXLU\ (QYLURQPHQW �3,(� �9DKH\� (Q\HG\� 	

*LIIRUG� ������ WKH\ IRXQG WKDW ZKHQ VWXGHQWV WULHG WR UHDFK D FRQVHQVXV RQ SUREDELOLW\ TXHVWLRQV� WKH\ FKRVH VLPLODU

SRRU VROXWLRQV �*LIIRUG 	 (Q\HG\� ������ 7KH VWXGHQWV� WKH\ VD\� RIWHQ DJUHHG RQ WKH ILUVW VROXWLRQ WKDW WKH\ FRXOG

DJUHH RQ� UDWKHU WKDQ FRQWLQXH WR FRQVLGHU DQG H[SORUH DOWHUQDWLYHV�

6WXGHQWV VLPSOLI\ WKLQJV WKDW DUH PRUH FRPSOLFDWHG� 7KH\ KDYH D UHGXFWLYH ELDV� LQ ZKLFK ¦RQO\ RQH RI� RU D VPDOO

QXPEHU RI� WKH OHJLWLPDWH DQG XVHIXO ZD\V D WRSLF RU SKHQRPHQRQ FRXOG EH FRQVWUXHG DUH UHFRJQL]HG RU FRQVLGHUHG�

WKXV OLPLWLQJ XQGHUVWDQGLQJ§ �)HOWRYLFK HW DO�� ������ 7KH VWXGHQWV DGRSWHG D VLQJOH UHSUHVHQWDWLRQ DQG XQGHUVWDQGLQJ

DQG DSSOLHG WKDW UHSUHVHQWDWLRQ� HYHQ ZKHQ LW ZDV QRW DSSURSULDWH WR GR VR� ¦6WXGHQWV VHHP WR SUHIHU VLQJOH PRGHOV LQ

OHDUQLQJ DQG XQGHUVWDQGLQJ� 7KHVH UHVWULFWHG SHUVSHFWLYHV DUH WKHQ RYHUH[WHQGHG LQ ZD\V RXU UHVHDUFK KDV VKRZQ WR

EH GHWULPHQWDO WR OHDUQLQJ§ �)HOWRYLFK HW DO�� ������

CREATING, SHARING AND EVALUATING MULTIPLE REPRESENTATIONS
:H SURSRVH WKDW VWXGHQWV VKRXOG HQJDJH LQ DQ DFWLYH SURFHVV RI UHSUHVHQWDWLRQ FUHDWLRQ� VKDULQJ DQG FROOHFWLYH

HYDOXDWLRQ WR FRPEDW WKLV WHQGHQF\ RI RYHUH[WHQGLQJ DXWKRULWDWLYH UHSUHVHQWDWLRQV� 6WXGHQWV DUH PRUH OLNHO\ WR DFFHSW

UHSUHVHQWDWLRQV DV EHLQJ LQFRPSOHWH DQG SDUWLDO ZKHQ FUHDWHG E\ WKHLU SHHUV� UDWKHU WKDQ E\ DQ DXWKRULW\ ILJXUH� 7KXV

WKH\ PD\ EH EHWWHU DEOH WR XQGHUVWDQG WKDW GLIIHUHQW DVSHFWV RI WKH DOJRULWKP QHHG WR EH XQGHUVWRRG� DQG WKDW GLIIHUHQW

UHSUHVHQWDWLRQV GH�HPSKDVL]H� DV ZHOO DV KLJKOLJKW� GLIIHUHQW DVSHFWV� %\ VKDULQJ WKHLU UHSUHVHQWDWLRQV� WKH\ ZLOO EH

EHWWHU DEOH WR FRPSDUH WKHLU XQGHUVWDQGLQJ ZLWK RWKHUV�

:H EXLOW D SURWRW\SH V\VWHP FDOOHG &$5286(/ WR KHOS VWXGHQWV FUHDWH� VKDUH DQG HYDOXDWH WKHLU UHSUHVHQWDWLRQV RI

DOJRULWKPV� ,W ZDV XVHG LQ D 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 WR WKH RWKHU VWXGHQWV©

UHSUHVHQWDWLRQV IRU FHUWDLQ FKDUDFWHULVWLFV RI WKHVH UHSUHVHQWDWLRQV� VXFK DV UDWLQJV IRU XVHIXOQHVV� XQGHUVWDQGDELOLW\�

IDPLOLDULW\� VDOLHQFH� FRQWLJXLW\� DQG SOHDVXUH�

7KH VWXGHQWV FUHDWHG UHSUHVHQWDWLRQV IRU WKUHH DOJRULWKPV� WKH DOJRULWKP IRU JHQHUDWLQJ )LERQDFFL QXPEHUV� WKH

6HOHFWLRQ 6RUW DOJRULWKP DQG WKH 0HUJH 6RUW DOJRULWKP� $IWHU WKH VWXGHQWV HYDOXDWHG WKH UHSUHVHQWDWLRQV� WKH DYHUDJH



UDWLQJV RQ HDFK FKDUDFWHULVWLF IRU HDFK UHSUHVHQWDWLRQ ZHUH SRVWHG WR WKH &$5286(/ ZHE VLWH DORQJ ZLWK WKH QDPHV

RI WKH DXWKRUV RI WKRVH UHSUHVHQWDWLRQV�

$W WKH EHJLQQLQJ RI WKH VWXG\� VWXGHQWV FKRVH WR ZRUN ZLWK D ZLGH YDULHW\ RI PHGLD� LQFOXGLQJ WH[W� JUDSKLFV� VRXQG

DQG DQLPDWLRQ� EDVHG RQ WKHLU SHUVRQDO SUHIHUHQFHV� +RZHYHU� RYHU WKH FRXUVH RI WKH VWXG\� WKH VWXGHQWV FRQYHUJHG RQ

D VLPSOH VW\OH� RQH LQFRUSRUDWLQJ SULPDULO\ VLPSOH JUDSKLFV DQG WH[W� )RU WKH ILUVW DOJRULWKP DSSUR[LPDWHO\ ��� RI

WKH UHSUHVHQWDWLRQV ZHUH WH[W RQO\� �� ZHUH WH[W DQG JUDSKLFV� �� LQFOXGHG DQLPDWLRQ DQG VRXQG� DQG ��� HPSOR\HG

PRUH FRPSOH[ PHGLD� )RU WKH VHFRQG DOJRULWKP� WKH QXPEHU RI WH[W�RQO\ UHSUHVHQWDWLRQV GHFUHDVHG ������ WKRVH ZLWK

JUDSKLFV LQFUHDVHG ������ DQG WKH XVH RI DQLPDWLRQ DQG FRPSOH[ PHGLD GHFUHDVHG ������ %\ WKH ODVW DOJRULWKP� RQO\

WH[W UHSUHVHQWDWLRQV ����� DQG UHSUHVHQWDWLRQV ZLWK JUDSKLFV ����� ZHUH XVHG�

6WXGHQWV ZHUH WHVWHG DIWHU WKH\ FUHDWHG UHSUHVHQWDWLRQV WR PHDVXUH WKHLU NQRZOHGJH RI WKH DOJRULWKP� ,QLWLDO UHVXOWV

IURP WKH SLORW VWXG\ VXJJHVW WKDW WKH FRQVWUXFWLYH DFWLYLWLHV GR 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 WKHVH DFWLYLWLHV�

Missing contract/Missing authority
+RZHYHU� VWXGHQWV ILQG LW GLIILFXOW WR FRPPXQLFDWH ZLWK HDFK RWKHU ZKHQ WKH DXWKRULW\ RI DQ LQVWUXFWRU LV PLVVLQJ�

6WXEEV ������ VWXGLHG KRZ WHDFKHUV FRQWURO FRPPXQLFDWLRQ LQ WKH FODVVURRP� 7HDFKHUV RIWHQ FRQWURO ZKDW LV

GLVFXVVHG� KRZ PXFK RI LW LV GLVFXVVHG DQG KRZ LW LV GLVFXVVHG� 7KH WHDFKHU FRQWUROV QRW RQO\ KRZ PXFK WLPH WKH\

GLVFXVV VRPHWKLQJ� EXW DOVR KRZ PXFK WLPH RWKHUV KDYH WR UHVSRQG� $OVR� IRU D VWXGHQW©V VROXWLRQ WR EH FRQVLGHUHG

FRUUHFW� WKH VWXGHQW KDV WR UHFRJQL]H DQ LQVWUXFWRU©V DXWKRULW\ DQG KDV WR DGRSW KHU PHWKRGV RI FRPPXQLFDWLRQ DERXW

WKH WRSLF �6WXEEV� ������

6LPLODUO\� VWXGHQWV XVLQJ *X]GLDO©V &R:HE� D &6&/ V\VWHP WKDW KDV VWXGHQWV EXLOG NQRZOHGJH FROODERUDWLYHO\ RQ WKH

ZHE� UHOLHV RQ WKH LQVWUXFWRU©V LQYROYHPHQW DQG PRQLWRULQJ RI VWXGHQW DFWLYLW\ ZLWK WKH V\VWHP� ¦7KH WHDFKHU
V DWWLWXGH

DQG LQYROYHPHQW LV FULWLFDO ¤ VLQFH VR PDQ\ VWXGHQWV ZHUH LQ WKH &R:HE PRVWO\ WR KHDU IURP WKH WHDFKHU� D PLVVLQJ

WHDFKHU PLJKW OHDG WR OHVV VWXGHQW LQYROYHPHQW§ �*X]GLDO HW DO�� ������ (YHQ WKRXJK VWXGHQWV© DWWLWXGH WRZDUG WKH

FODVVURRP FRQWUDFW KDV FKDQJHG ZLWK WKH XVH RI &R:HEV LQ WKH FODVVURRP DQG VWXGHQWV QR ORQJHU VHH WKH WHDFKHU DV

WKH PDLQ VRXUFH RI LQIRUPDWLRQ� WKH\ DUH VWLOO SODFLQJ DXWKRULW\ LQ WKH WHDFKHU WKURXJK YDOXLQJ WKH WHDFKHU©V RSLQLRQV

DQG WHDFKHU�DSSURYHG GLVFRXUVH SURGXFHG E\ VWXGHQWV�

(YHQ LQ FODVVURRPV ZKHUH PRUH SURJUHVVLYH WHDFKLQJ PHWKRGRORJLHV DUH SUDFWLFHG� WHDFKHUV RIWHQ VWLOO PDLQWDLQ

FRQVLGHUDEOH FRQWURO RYHU ZKDW WKH VWXGHQWV DUH GRLQJ� (GZDUGV DQG 0HUFHU VWXGLHG FODVVURRPV ZKHUH VPDOO�JURXS

OHDUQLQJ ZDV EHLQJ XVHG DQG IRXQG WKDW DOWKRXJK WKH VWXGHQWV DSSHDUHG WR EH ZRUNLQJ LQGHSHQGHQWO\� WKH WHDFKHU ZDV

UHDOO\ FRQWUROOLQJ WKH GLVFXVVLRQ DQG DFWLRQV RI WKH JURXS �(GZDUGV 	 0HUFHU� ������

6WXGLHV RI XQGHUJUDGXDWH VWXGHQWV DW *HRUJLD ,QVWLWXWH RI 7HFKQRORJ\ HQUROOHG LQ FODVVHV ZKHUH FROODERUDWLRQ ZDV

SDUW RI FODVVURRP DFWLYLWLHV VXJJHVW WKDW WKH VWXGHQWV GLVOLNH DQG UHVLVW HIIRUWV WR PDNH WKHP HQJDJH LQ FROODERUDWLYH

OHDUQLQJ �+PHOR� *X]GLDO� 	 7XUQV� ����� 1HZVWHWWHU 	 +PHOR� ������ 2QH ZRQGHUV ZKHWKHU WKHVH VWXGHQWV ZHUH

UHVLVWLQJ WKH WHDFKHU©V DXWKRULW\ RU WKH WHDFKHU©V ODFN RI DGKHULQJ WR WKHLU FODVVURRP FRQWUDFW� -RQHV© VWXG\ RI WZR

1HZ =HDODQG FODVVURRPV IRXQG WKDW VWXGHQWV H[HUWHG FRQWURO RYHU WKH WHDFKHU©V FXUULFXOXP DQG PHWKRGV� 7KH

VWXGHQWV LQ KHU VWXG\ UHVLVWHG ZKHQ WKH WHDFKHU WULHG WR KDYH WKH VWXGHQWV OHDUQ VRPHWKLQJ RWKHU WKDQ IDFWV� DQG GLG

VRPHWKLQJ RWKHU WKDQ OHFWXUH DQG WHVWLQJ RQ QRWHV �-RQHV� ������ 6LPLODUO\� 2\OHU IRXQG WKDW VWXGHQWV VKDSH WHDFKHUV©

DFWLRQV LQ WKH FODVVURRP DQG FDQ H[HUW DXWKRULW\� 7KH WHDFKHU LQ WKH VWXG\ ZDQWHG WKH VWXGHQWV WR VKDUH VRPH DXWKRULW\

LQ WKH FODVVURRP� EXW VKH ZDV QRW KDSS\ DERXW KRZ WKH\ H[HUWHG LW �2\OHU� ������

Students building authority based on convention
2XU SLORW VWXG\ ZLWK &$5286(/ VKRZHG WKDW ZKHQ DXWKRULW\ LQ WHUPV RI D SHUVRQ RU LQVWUXFWRU LV PLVVLQJ� VWXGHQWV

EXLOG DXWKRULW\ XVLQJ RWKHU PHDQV� ,Q WKH FDVH RI WKH SLORW VWXG\� WKH VWXGHQWV IRXQG DXWKRULW\ LQ WKH UHSUHVHQWDWLRQDO

VW\OHV XVHG LQ WKH WH[WERRN DQG OHFWXUHV� 2YHU WKH FRXUVH RI WKH VWXG\� VWXGHQWV PRYHG IURP LQGLYLGXDOLVWLF� PHWDSKRU

DQG PHGLD�ULFK UHSUHVHQWDWLRQV DW WKH EHJLQQLQJ RI WKH VWXG\ WR DQ H[SODQDWRU\� H[DPSOH�EDVHG VW\OH ZLWK JUDSKLFV

DQG WH[W� 7KH\ FRQYHUJHG RQ D VW\OH WKDW PLPLFNHG ZKDW WKH\ VDZ LQ WKH WH[WERRN DQG OHFWXUHV� $W WKH EHJLQQLQJ� RQH

VDZ PHWDSKRULF VWRULHV DQG FRPSOH[ WKUHH�GLPHQVLRQDO JUDSKLFV� E\ WKH HQG RI WKH VWXG\� RQH VDZ WH[WV WKDW SULPDULO\

ZDONHG D VWXGHQW WKURXJK DQ H[DPSOH DQG H[SODLQHG WKH VWHSV RI DQ DOJRULWKP FOHDUO\�

2QH RI WKH UHVHDUFKHUV UDWHG DOO WKH UHSUHVHQWDWLRQV LQ WKH VWXG\ RQ D VFDOH RI � WR � ZLWK � EHLQJ D UDWLQJ IRU

UHSUHVHQWDWLRQV WKDW DUH OHDVW OLNH D WH[WERRN RU FODVVURRP H[SODQDWLRQ DQG � EHLQJ D UDWLQJ IRU UHSUHVHQWDWLRQV WKDW



DUH PRVW OLNH D WH[WERRN RU FODVVURRP H[SODQDWLRQ� 7KHVH UDWLQJV LQFUHDVHG RYHU WLPH ZLWK HDFK QHZ DOJRULWKP� WKH

ILUVW DOJRULWKP KDG DQ DYHUDJH UDWLQJ RI ���� WKH VHFRQG KDG ���� DQG WKH WKLUG KDG ����

)XUWKHUPRUH� WKH DYHUDJH RI DOO WKH UDWLQJV WKH VWXGHQWV JDYH HDFK UHSUHVHQWDWLRQ LV VLJQLILFDQWO\ SRVLWLYHO\ UHODWHG WR

WKH UDWLQJ RI KRZ VLPLODU WKDW UHSUHVHQWDWLRQ LV WR D WH[WERRN RU FODVVURRP H[SODQDWLRQ �)��� ��� ���� S �����

0XOWLSOH OLQHDU UHJUHVVLRQ DQDO\VLV WHFKQLTXHV ZHUH XVHG WR H[SORUH KRZ WKH UDWLQJV RI WKH UHSUHVHQWDWLRQV© VLPLODULW\

WR WH[WERRN RU FODVVURRP H[SODQDWLRQV ZHUH UHODWHG WR WKH VWXGHQW UDWLQJV RI GLIIHUHQW FKDUDFWHULVWLFV� 7KH VLPLODULW\

UDWLQJ©V UHODWLRQV WR VWXGHQWV© UDWLQJV RI XVHIXOQHVV� VDOLHQFH DQG FRQWLJXLW\ DUH SRVLWLYH DQG VLJQLILFDQW �)������ ����

���� DQG ���� UHVSHFWLYHO\� S������ ,Q RWKHU ZRUGV� KRZ VLPLODU D UHSUHVHQWDWLRQ ZDV WR D WH[WERRN RU FODVVURRP

H[SODQDWLRQ SRVLWLYHO\ LQIOXHQFHG VWXGHQW UDWLQJV IRU KRZ XVHIXO WKDW UHSUHVHQWDWLRQ ZDV IRU WKHLU XQGHUVWDQGLQJ RI WKH

DOJRULWKP� KRZ ZHOO WKDW UHSUHVHQWDWLRQ SRLQWHG RXW WKH VDOLHQW IHDWXUHV RI WKH DOJRULWKP� DQG KRZ ZHOO LW ZDV

FRQWLJXRXV ZLWK �EXLOW XSRQ� WKH RWKHU UHSUHVHQWDWLRQV IRU WKDW DOJRULWKP� )RU XQGHUVWDQGDELOLW\ DQG IDPLOLDULW\� WKH

HIIHFW ZDV DOVR SRVLWLYH� EXW QRW VLJQLILFDQW� ,QWHUHVWLQJO\� SOHDVXUH ZDV WKH RQO\ VWXGHQW UDWLQJ WKDW ZDV QHJDWLYHO\

DIIHFWHG E\ D UHSUHVHQWDWLRQ©V VLPLODULW\ WR D WH[WERRN RU FODVVURRP H[SODQDWLRQ� EXW WKH HIIHFW ZDV QRW VLJQLILFDQW�

6XPPDUL]LQJ� KRZ VLPLODU D UHSUHVHQWDWLRQ ZDV WR D WH[WERRN RU FODVVURRP H[SODQDWLRQ LQIOXHQFHG ZKDW NLQG RI

UDWLQJ D VWXGHQW JDYH WR WKDW UHSUHVHQWDWLRQ� DQG XVXDOO\� WKH PRUH D UHSUHVHQWDWLRQ ZDV VLPLODU WR ZKDW WKH\ VDZ LQ

WKHLU WH[WERRN RU FODVVURRP� WKH KLJKHU WKH UDWLQJ ZDV�

$ IROORZ�XS LQWHUYLHZ ZLWK RQH RI WKH SDUWLFLSDQWV LQ WKLV VWXG\ ZDV FRQVLVWHQW ZLWK WKLV WKHRU\� 'XULQJ WKH LQWHUYLHZ�

WKH VWXGHQW ZDV DVNHG WR WDON DERXW HDFK UHSUHVHQWDWLRQ� +H IUHTXHQWO\ WDONHG DERXW WKHP LQ WHUPV RI GRLQJ WKLQJV WKH

¦FODVV ZD\§ RU VRPHWKLQJ EHLQJ ¦WHDFKHU�OLNH§� +H ZDV WKHQ DVNHG WR UDWH WKH UHSUHVHQWDWLRQV DFFRUGLQJ WR KRZ

¦QRUPDO§ WKH\ ZHUH� +H UHVSRQGHG� ¦%\ QRUPDO� GR \RX PHDQ PRVW OLNH ZKDW ZH VHH LQ FODVV"§ +H ZDV LQVWUXFWHG WR

GHILQH LW WKH ZD\ KH WKRXJKW ZDV PRVW DSSURSULDWH� DQG KH VDLG WKDW KH WKRXJKW ¦PRVW FODVV�OLNH§ ZDV WKH PRVW

DSSURSULDWH ZD\ WR GHILQH QRUPDO� $FFRUGLQJ WR KLP� WKH EHVW UHSUHVHQWDWLRQV KDG WKH SVHXGRFRGH� D SLFWXUH RU

YLVXDOL]DWLRQ RI WKH DOJRULWKP DQG D SODLQ�WH[W H[SODQDWLRQ XVLQJ DQ H[DPSOH� +H H[SODLQHG� ¦,W LV UHDOO\ WKH EHVW

FRPER� 7HDFKHUV GR WKDW�§

+RZHYHU� DW WKH EHJLQQLQJ RI WKH VWXG\� PRVW VWXGHQWV ZHUH WXUQLQJ LQ UHSUHVHQWDWLRQV WKDW GLG QRW ORRN DQ\WKLQJ OLNH

WKH VW\OH KH GHVFULEHG� +H ZDV DVNHG LI KH UHPHPEHUHG ZKDW KH WKRXJKW ZKHQ KH ZDV JLYHQ WKH ILUVW DVVLJQPHQW IRU

WKH VWXG\� +H UHSOLHG� ¦<HDK� :H ZHUH XSVHW� <RX KDYH WR VHH ZKHQ \RX©UH WKDW \RXQJ LQ FROOHJH WU\LQJ WR GR \RXU

EHVW��� :KHQ VRPHRQH MXVW WHOOV \RX WR JHW FUHDWLYH � LW LV KDUG IRU PH WR JHW OLNH WKDW�§ 7KH VWXGHQWV IHOW D ORW RI

DQ[LHW\ DERXW WXUQLQJ LQ WKH ILUVW VHW RI UHSUHVHQWDWLRQV� DQG WKH\ FRPSODLQHG DERXW QRW EHLQJ JLYHQ HQRXJK GLUHFWLRQ

WKH GD\ WKDW WKH\ ZHUH GXH� 7KH DXWKRULW\ ZDV PLVVLQJ� OHDYLQJ WKHP WR FUHDWH WKHLU RZQ LGHD RI ZKDW ZRXOG EH D

¦JRRG§ UHSUHVHQWDWLRQ� 7KH\ WKHQ VHHPHG WR EH FRQYHUJLQJ RYHU WLPH RQ WKH FRQYHQWLRQV DQG VW\OHV XVHG LQ WKH

FODVVURRP RU IRXQG LQ WKH WH[WERRN�

:KHQ WKLV SDUWLFXODU VWXGHQW ZDV DVNHG DERXW KRZ KH IHOW DERXW WKH RWKHU VWXGHQWV UDWLQJ KLV ZRUN� KH UHSRUWHG WKDW KH

ORRNHG DW WKHP DQG FRPSHWHG ZLWK KLV FODVVPDWHV WR JHW WKH KLJKHVW UDWLQJ� +RZHYHU� KH ZDV XSVHW WKDW WKH IHHGEDFN

KH JRW ZDV IURP KLV SHHUV� ¦, GRQ©W WUXVW P\ FODVVPDWHV DV PXFK DV , WUXVW SURIHVVRUV�§ KH VDLG� 7KH IHHGEDFN GLG QRW

FDUU\ HQRXJK DXWKRULW\ IRU KLP� :KHQ DVNHG KRZ WR LPSURYH WKH VWXG\� KH WKRXJKW WKH LQVWUXFWRU UDWKHU WKDQ WKH RWKHU

VWXGHQWV LQ WKH FODVV VKRXOG GR WKH UDWLQJ�

RECOMMENDATIONS
,Q WKLV VHFWLRQ ZH SUHVHQW D VHW RI UHFRPPHQGDWLRQV IRU &6&/ V\VWHPV WR HIIHFWLYHO\ H[SORLW WKH HIIHFWV RI DXWKRULW\�

:H KDYH UHYLVHG &$5286(/ LQ D PDQQHU FRQVLVWHQW ZLWK WKHVH UHFRPPHQGDWLRQV DQG DUH FXUUHQWO\ ILHOGLQJ DQG

HYDOXDWLQJ LW ZLWK D VLPLODU� EXW ODUJHU VFDOH VWXG\ ��� SDUWLFLSDQWV� QLQH DOJRULWKPV� DQG D GXUDWLRQ RI �� ZHHNV� LQ D

MXQLRU OHYHO DOJRULWKPV FODVV GXULQJ )DOO �����

Allow students to both work alone and together
+DYLQJ VWXGHQWV SDUWLFLSDWH LQ ERWK GLDORJ DQG PRQRORJXH LV FULWLFDO IRU HIIHFWLYH FROODERUDWLYH OHDUQLQJ �+RDGOH\ 	

(Q\HG\� ������ 0RQRORJXH GRHV QRW GHSHQG RQ WKH FRQWH[W� VRFLDO FXH DQG LQWHUDFWLRQ WR FRPPXQLFDWH DQG LQWHUDFW

ZLWK LGHDV� ZKHUHDV GLDORJXH KDV GLVWULEXWHG FRQWURO RI WKH FRQYHUVDWLRQ DPRQJ SDUWLFLSDQWV DQG LQYROYHV LQWHUDFWLRQ�

FRPPRQ FRQVWUXFWLRQ DQG VKDULQJ RI LGHDV� 3V\FKRORJLVWV KDYH DUJXHG WKDW VWXGHQWV VKRXOG SURGXFH PRQRORJXHV RI

WKHLU RZQ XQGHUVWDQGLQJ (Chi, de Leeuw, Chiu, & LaVancher, 1994). However, making one’s initial understanding
available for further dialog is also critical for active learning.

Certain CSCL systems seek to balance student monologue and dialogue. The CoWeb system has students display
individual work on web pages and then allows others to edit that work to create a dialogue about their understanding



(Guzdial & Kehoe, 1998). CSILE (Computer-Supported Intentional Learning) supports students in collaborative
knowledge building activities by creating a shared database that contains student representations of their knowledge.
Students can author their own ideas and record them in the database, but their knowledge is linked to the knowledge
already in the database, the social knowledge repository. The system promotes both individual reflection and group
interaction with the knowledge base (Scardamalia & Bereiter, 1991). Hoadley and Enyedy (1999) used two different
complimentary tools, SpeakEasy and SenseMaker, to support monologue and dialogue: SpeakEasy helps students
have structured discussions, and SenseMaker helps students create an overview and integrate ideas.

Encourage divergence
6WXGHQWV QHHG WR EH H[SOLFLWO\ HQFRXUDJHG WR GLYHUJH IURP FXOWXUDO QRUPV DQG GLVDJUHH ZLWK HDFK RWKHU� HVSHFLDOO\ DW

WKH HDUO\ OHDUQLQJ VWDJHV� &6&/ V\VWHPV DQG WHDFKHUV QHHG WR FKDOOHQJH VWXGHQWV ZKR EHOLHYH WKDW RQH UHSUHVHQWDWLRQ

FDQ DQG GRHV UHSUHVHQW DOO DVSHFWV RI D FRQFHSW� ,QVWHDG� VWXGHQWV QHHG WR EH HQFRXUDJHG WR ORRN IRU GLIIHUHQFHV

EHWZHHQ UHSUHVHQWDWLRQV DQG VHH WKH DVSHFWV WKDW DUH REVFXUHG DQG KLGGHQ E\ DQ\ SDUWLFXODU UHSUHVHQWDWLRQ� $OORZLQJ

VWXGHQWV WR ZRUN DORQH LQLWLDOO\ ZLOO OLNHO\ HQFRXUDJH PRUH GLYHUJHQFH� EXW LW DORQH ZLOO QRW SUHYHQW WKHP IURP

SLFNLQJ RQH UHSUHVHQWDWLRQ DPRQJ WKH PDQ\ DQG XVLQJ WKDW RQH WR WKH H[FOXVLRQ RI RWKHUV GXULQJ FROODERUDWLYH

OHDUQLQJ� ,QWHJUDWLRQ DQG FRQVLGHUDWLRQ RI GLIIHUHQFHV VKRXOG WKHUHIRUH EH H[SOLFLWO\ HQFRXUDJHG�

Lessen effects of identity
$QRWKHU LPSRUWDQW UHFRPPHQGDWLRQ LV WR OHVVHQ WKH HIIHFWV RI LGHQWLW\ ZLWKLQ WKH V\VWHP� &HUWDLQ VWXGHQWV LQ D FODVV

KDYH PRUH DXWKRULW\ WKDQ RWKHUV� $V VWXGHQWV UHSRUWHG LQ WKHLU LQWHUYLHZV� VWXGHQWV VWDUW FROOHJH FODVVHV NQRZLQJ

ZKLFK RI WKHLU SHHUV DUH PRUH OLNHO\ WR UHFHLYH JRRG JUDGHV DQG XQGHUVWDQG WKH PDWHULDO� 7KH UHSUHVHQWDWLRQV RU

DUJXPHQWV RI WKHVH VWXGHQWV PD\ FDUU\ PRUH ZHLJKW WKDQ WKRVH RI RWKHUV� HQFRXUDJLQJ FRQYHUJHQFH DQG WKH VLOHQFLQJ

RI GLIIHUHQFHV� 6R LW LV LPSRUWDQW LQ WKH HDUO\ VWDJHV RI D FROODERUDWLYH OHDUQLQJ DFWLYLW\ WKDW VWXGHQW DXWKRUV UHPDLQ

DQRQ\PRXV WR OHVVHQ WKH HIIHFWV RI LGHQWLW\ RQ FRQYHUJHQFH DQG HQJDJHPHQW�

Rewrite the classroom contract
)RU FROODERUDWLYH OHDUQLQJ WR EH VXFFHVVIXO LQ WKH FODVVURRP� WKH FODVVURRP FRQWUDFW KDV WR EH H[SOLFLWO\ UHZULWWHQ�

$XWKRULW\ VKRXOG EH UHDVVLJQHG� EDVHG RQ LQSXW DQG DJUHHPHQW RI ERWK WKH WHDFKHU DQG VWXGHQWV� 3RZHU DQG FRQWURO

DUH QHJRWLDWHG WKURXJK LQWHUDFWLRQ� 3RZHU GRHV QRW UHVLGH LQ HLWKHU WKH WHDFKHU RU VWXGHQWV� EXW LQVWHDG LV FUHDWHG

EHWZHHQ WKHP� ¦$ PRUH GLDOHFWLFDO DQG OHVV IXQFWLRQDOLVW SHUVSHFWLYH FRQVLGHUV SRZHU DQG FRQWURO DV G\QDPLF

SURFHVVHV WKDW DUH FRQVWUXFWHG DQG QHJRWLDWHG EHWZHHQ WHDFKHU DQG VWXGHQWV� � ,W LV WKURXJK WHDFKHU�VWXGHQW

FRPPXQLFDWLRQ WKDW SRZHU LV GHYHORSHG� DWWULEXWHG DQG PDLQWDLQHG§ �6WDWRQ� ����� S� �����

$XWKRULW\ FDQQRW EH VXFFHVVIXOO\ DVVLJQHG E\ D FRPSXWHU V\VWHP RU HYHQ D VRFLDO V\VWHP VXFK DV WKH VFKRRO V\VWHP

ZLWKRXW WKH DJUHHPHQW RI WKH SDUWLFLSDQWV DV GLVFXVVHG HDUOLHU� )RU FROODERUDWLYH OHDUQLQJ WR EH VXFFHVVIXO� WKH

SDUWLFLSDQWV PXVW PDNH H[SOLFLW WKH QHZ WHUPV DQG DUUDQJHPHQW RI DXWKRULW\�

)RU VWXGHQWV DQG WHDFKHUV WR DJUHH WR D FROODERUDWLYH OHDUQLQJ DFWLYLW\� LW PXVW EH FOHDU WR ERWK SDUWLHV ZKDW WKH

LQWHQGHG UROHV RI WKH SDUWLFLSDQWV ZLOO EH DQG ZKDW EHQHILWV RQH ZLOO UHFHLYH IURP WKH DGGLWLRQDO UHVSRQVLELOLW\ DQG

DXWKRULW\� 2QH VWXGHQW ZKR KDG XVHG &$5286(/ LQ WKH SLORW VWXG\ VDLG KH IHOW WKDW LW QHHGHG WR EH FOHDUHU KRZ WKH

VWXG\ ZDV UHODWHG WR KLV FODVV DQG KRZ KH ZDV EHQHILWLQJ IURP LW� ¦7LH WKH UHSUHVHQWDWLRQ DVVLJQPHQW ZLWK WKH FODVV�

� ,W VKRXOG KDYH EHHQ PRUH WLHG ZLWK RXU DVVLJQPHQWV HYHU\ ZHHN�§ KH VXJJHVWHG�

*LIIRUG DQG (Q\HG\ ������ DUJXH WKDW &6&/ HQYLURQPHQWV VKRXOG EH GHVLJQHG E\ ORRNLQJ DW WKH DFWLYLWLHV WKH\ DUH

VXSSRVHG WR VXSSRUW� 7KH\ DUJXH WKDW PDQ\ &6&/ V\VWHPV GR QRW ILW ZLWK QRU FKDQJH WKH EDVLF DFWLYLWLHV RI WKH

FODVVURRP� DQG WKHUHIRUH KDYH OLWWOH HIIHFW RQ WKH OHDUQLQJ RI VWXGHQWV� 7KH\ SURSRVH WKDW &6&/ V\VWHPV VKRXOG IRFXV

RQ VXSSRUWLQJ DFWLYLWLHV ZKHUH OHDUQHUV DQG WKH WHDFKHU SODQ DQG SDUWLFLSDWH LQ OHDUQLQJ DFWLYLWLHV� &6&/ V\VWHPV KDYH

WR EH LQWHJUDWHG LQWR WKH VRFLDO DFWLYLWLHV LQ WKH FODVVURRP� 6XFFHVVIXO FODVVURRP SUDFWLFHV DQG DXWKRULW\ DUH

QHJRWLDWHG� UDWKHU WKDQ GLFWDWHG E\ WKH WHDFKHU� 6LPLODUO\� WKH DXWKRULW\ JLYHQ WR D &6&/ V\VWHP KDV WR EH QHJRWLDWHG�

7KH EHVW OHDUQLQJ HQYLURQPHQW LV RQH WKDW FDQ IOH[LEO\ DGDSW WR WKH OHDUQLQJ DFWLYLWLHV DOUHDG\ QHJRWLDWHG LQ WKH

FODVVURRP�

CONCLUSION
$XWKRULW\ ZDV LQVWUXPHQWDO LQ KRZ FROOHJH VWXGHQWV XVHG� FUHDWHG RU HYDOXDWHG UHSUHVHQWDWLRQV LQ WKH WZR VWXGLHV

GHVFULEHG LQ WKLV SDSHU� 6WXGHQWV FRQYHUJHG RQ DQ DXWKRULWDWLYH UHSUHVHQWDWLRQ RU UHSUHVHQWDWLRQDO VW\OH DQG LJQRUHG

WKH OLPLWDWLRQV RI WKDW UHSUHVHQWDWLRQ RU VW\OH DQG RWKHU DYDLODEOH UHSUHVHQWDWLRQV� 7KH VWXGHQWV© XQGHUVWDQGLQJ RI

DXWKRULW\ LQ WKH FODVVURRP GLVFRXUDJHG WKH FULWLFDO DQDO\VLV DQG TXHVWLRQLQJ RI UHSUHVHQWDWLRQV� ,QVWHDG RI HYDOXDWLQJ



D UHSUHVHQWDWLRQ E\ ORRNLQJ DW LWV FRQWHQW DQG KRZ ZHOO WKDW LV H[SUHVVHG� MXGJPHQWV E\ VWXGHQWV ZHUH EDVHG RQ KRZ

PXFK WLPH DQ LQVWUXFWRU LQYHVWHG LQWR D UHSUHVHQWDWLRQ RU KRZ ZHOO D UHSUHVHQWDWLRQ ILW ZLWK WKH VW\OH QRUPDOO\ XVHG

E\ WH[WERRNV DQG LQ OHFWXUHV� 7KLV GLVFRXUDJHG VWXGHQWV H[SUHVVLQJ RULJLQDO YLHZSRLQWV RI WKH FRQFHSW� DQG LQVWHDG

UHVXOWHG LQ VWXGHQWV ORRNLQJ DW WKH VDPH DVSHFWV RI WKH FRQFHSW LQ WKH VDPH ZD\�

6RPH DUJXH WKDW FROODERUDWLRQ QHFHVVDULO\ OHDGV WR D GLYHUVLW\ RI LGHDV� ¦,W LV PRUH OLNHO\ LQ D JURXS WKDW WKH OLPLWV RI

VLQJOH LQWHUSUHWDWLRQV RU UHSUHVHQWDWLRQV ZLOO EH FRXQWHUDFWHG E\ DOWHUQDWLYH LQWHUSUHWDWLRQV§ �)HOWRYLFK HW DO�� ����� S�

���� +RZHYHU� KRZ DXWKRULW\ LV DVVLJQHG� UHFRJQL]HG DQG UHVLVWHG JUHDWO\ DIIHFWV ZKHWKHU WKLV ZLOO KDSSHQ� ,QVWHDG RI

DOWHUQDWLYH LQWHUSUHWDWLRQV DULVLQJ LQ D FROODERUDWLYH OHDUQLQJ VHWWLQJ� VWXGHQWV PD\ ZRUN WR UHLQIRUFH ELDVHV� WR VLOHQFH

WKRVH ZLWK GLIIHULQJ RSLQLRQV DQG WR UHLQIRUFH D VLQJOH YLHZ RI ORRNLQJ DW WKH FRQFHSW� 7KH VWXGHQWV LQ RXU VWXGLHV

PLJKW KDYH EHHQ EHWWHU RII LI WKH\ ZHUH ZRUNLQJ DORQH UDWKHU WKDQ FROODERUDWLYHO\�

'HVLJQ RI &6&/ V\VWHPV QHHGV WR FRQVLGHU KRZ WR PDQDJH DQG GLVWULEXWH DXWKRULW\� %\ FKDQJLQJ WKH SHUFHSWLRQ DQG
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