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+HXULVWLFV�DQG�8VDELOLW\�RI�D�9LGHR�$VVHVVPHQW�(YDOXDWLRQ�7RRO�IRU�
7HDFKHUV�

6DUD�&UX]� D��&ODUD�&RXWLQKR� E�DQG�-RVp�$OEHUWR�/HQFDVWUH� F�
1School of Technology, Polytechnic Institute of Cávado and Ave, Campus Barcelos, 4750-810, Barcelos, Portugal 

2Institute of Education, University of Minho, Campus Gualtar, 4710-057, Braga, Portugal 
sara.acruz@gmail.com, {jlencastre, ccoutinho}@ie.uminho.pt 

.H\ZRUGV�� 7HFKQRORJ\�HQKDQFHG�/HDUQLQJ��'HHSHU�8QGHUVWDQGLQJ��8VDELOLW\��

$EVWUDFW�� 7KH� DUWLFOH� SUHVHQWV� WKH� GHVLJQ� DQG� GHYHORSPHQW� RI� DQ� RUJDQL]HG� PXOWLPHGLD�:HE� WRRO� WR� KHOS� WHDFKHUV�
HYDOXDWH�YLGHRV�SURGXFHG�E\�VWXGHQWV�DFFRUGLQJ�WR�WKH�-X[WD/HDUQ�OHDUQLQJ�SURFHVV��:H�XVH�D�GHYHORSPHQW�
UHVHDUFK� PHWKRGRORJ\�� IXOILOOLQJ� WKH� IROORZLQJ� SKDVHV� RI� WKH� SURWRFRO�� ���� SUHOLPLQDU\� LQYHVWLJDWLRQ�� ����
WKHRUHWLFDO�HPEHGGLQJ������HPSLULFDO�WHVWLQJ�DQG�����GRFXPHQWDWLRQ��DQDO\VLV�DQG�UHIOHFWLRQ�RQ�SURFHVV�DQG�
RXWFRPHV��:H�VWDUWHG�ZLWK� WKH�H[SORUDWRU\�DQDO\VLV�SKDVH�ZKHUH� LW�ZDV� LQWHQGHG� LGHQWLI\� VFLHQWLILFLW\�DQG�
SHGDJRJLFDO�SRWHQWLDO�RI�WKH�YLGHR��%DVHG�RQ�WKH�GDWD�REWDLQHG�LQ�WKLV�SKDVH��WKH�WRRO�ZDV�GHVLJQHG�DQG�IXUWKHU�
GHYHORSHG��8VDELOLW\�HYDOXDWLRQ�WHVWV�ZHUH�FDUULHG�RXW�ZLWK�H[SHUWV�DQG�WKH�WDUJHW�DXGLHQFH�LQ�RUGHU�WR�DGDSW�
WKH�SURGXFW��%DVHG�RQ�WKH�UHVXOWV�RI�XVDELOLW\�WHVWLQJ��ZH�FDQ�VD\�WKDW�WKH�SURWRW\SH�UHVSRQGHG�WR�WKH�WHDFKHUV
�
QHHGV��DURXVLQJ�WKHLU�LQWHUHVW�LQ�SURPRWLQJ�YLGHR�SURGXFWLRQ�ZLWK�WKHLU�VWXGHQWV��

�� ,1752'8&7,21�

9LGHR� HGLWLQJ� E\� VWXGHQW� FDQ� OHDG� WR� UHIOHFWLRQ� RQ�
WKHLU�RZQ�OHDUQLQJ��2WHUR�HW�DO���������$GDPV�HW�DO���
�������7KH�HGLWLQJ�SURFHVV�FDQ�LPSURYH�WKH�TXDOLW\�RI�
UHIOHFWLRQ� DURXQG� FRQFHSWV� �)DGGH��$XG��	�*LOEHUW��
������)RUPDQ��������7KHVH�UHIOHFWLRQ�DUH�FRQVLGHUHG�
LPSRUWDQW� IDFWRUV� IRU� OHDUQLQJ� �1RYDN�� ������� %\�
VWLPXODWLQJ� FUHDWLYLW\� WKURXJK� WKH� YLGHR� FUHDWLRQ�
SURFHVV�� VWXGHQWV�KDYH� WKH� RSSRUWXQLW\� WR� UHIOHFW� RQ�
WKH� LQIRUPDWLRQ� WKH\� FROOHFW� DQG� FODULI\� SRVVLEOH�
PLVWDNHV��$GDPV�HW�DO���������2WHUR�HW�DO���������DQG�
LGHQWLI\�GRXEWV�DERXW�WKH�FRQFHSWV�IRFXVHG��+HFKWHU�
	�*X\���������9LGHR�FRQVWUXFWLRQ�DOORZV�D�FUHDWLYH�
SURFHVV� IRU� VXFFHVV� LQ� XQGHUVWDQGLQJ� FRQFHSWV��
OHDGLQJ� WR� D� VKDUHG� XQGHUVWDQGLQJ� RI� D� SRWHQWLDOO\�
GLIILFXOW�WKHPH�RU�FRQFHSW��)XOOHU�	�0DJHUNR���������

7KH� XVH� RI� YLGHR� LQ� DQ� HGXFDWLRQDO� FRQWH[W� KDV�
DURXVHG� LQWHUHVW� RQ� VRPH� UHVHDUFKHUV�� EXW� WKH�
GLIILFXOW\�RI�HYDOXDWLQJ�WKH�YLGHRV�FRQVWUXFWHG�E\�WKH�
VWXGHQWV�OHG�XV�WR�WKLQN�RI�DQ�HYDOXDWLRQ�LQVWUXPHQW�E\�
SRLQWV��WKDW�DOORZV�WR�HVWLPDWH���HYDOXDWH�WKH�VWXGHQW
V�
OHYHO�RI�XQGHUVWDQGLQJ�RQO\�YLHZLQJ�WKH�YLGHR��7KLV�
UHIOHFWLRQ�FRXSOHG�ZLWK�WKH�JXLGHOLQHV�REWDLQHG�IURP�

�
D �KWWSV���RUFLG�RUJ���������������������
E �KWWSV���RUFLG�RUJ���������������������
F �KWWSV���RUFLG�RUJ���������������������

WKH�OLWHUDWXUH�LQ�WKH�DUHD�RI�YLGHR�LQ�HGXFDWLRQ�DQG�LQ�
WKH� DUHD� RI� NQRZOHGJH� DVVHVVPHQW� WULJJHUHG� WKLV�
FRQVWUXFWLRQ� ZRUN� RI� DQ� LQVWUXPHQW� WKDW� DOORZV� WKH�
WHDFKHU�ZKR�DFFRPSDQLHG�D�YLGHR�HGLWLQJ�SURFHVV�E\�
WKH�VWXGHQW��YLHZLQJ�WKH�YLGHR��HVWLPDWH�KLV� OHYHO�RI�
XQGHUVWDQGLQJ�DERXW�WKH�FRQWHQW��

,Q� WKLV� DUWLFOH�� ZH� SUHVHQW� WKH� GHVLJQ� DQG�
GHYHORSPHQW�RI�D�YLGHR�DVVHVVPHQW�WRRO�WR�EH�XVHG�E\�
WHDFKHUV�ZKR�DSSOLHG�WKH�-X[WDOHDUQ�OHDUQLQJ�SURFHVV��
7KH� GHYHORSPHQW� SURFHVV� RI� WKLV� DVVHVVPHQW�
LQVWUXPHQW�WRRN�SODFH�RYHU�WKH�IROORZLQJ�SKDVHV������
SUHOLPLQDU\�LQYHVWLJDWLRQ������WKHRUHWLFDO�HPEHGGLQJ��
����HPSLULFDO�WHVWLQJ�DQG�����'RFXPHQWDWLRQ��DQDO\VLV�
DQG�UHIOHFWLRQ�RQ�SURFHVV�DQG�RXWFRPHV��

:H�VWDUWHG�ZLWK�DQ�H[SORUDWRU\�DQDO\VLV�SKDVH�DQG�
EDVHG�RQ�WKH�GDWD�REWDLQHG�DQG�WKH�H[LVWLQJ�WKHRUHWLFDO�
UHIHUHQFHV� RQ� %ORRP� 'LJLWDO� 7D[RQRP\�� ZH�
SURFHHGHG�WR�WKH�GHVLJQ�DQG�VXEVHTXHQW�FRQVWUXFWLRQ�
RI� DQ� LQVWUXPHQW� IRU�REVHUYLQJ� WKH�YLGHRV�SURGXFHG�
ZLWK� WKH� -X[WD/HDUQ� PHWKRGRORJ\� WKDW� ZH� SUHVHQW�
KHUH��7KURXJKRXW�WKLV�SURFHVV��HYDOXDWLRQ�WHVWV�ZHUH�
FDUULHG�RXW�ZLWK�H[SHUWV�DQG�ZLWK�WKH�WDUJHW�DXGLHQFH�
LQ�RUGHU�WR�DGDSW�LW�WR�WKDW�DXGLHQFH��
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�� 5(/$7('�:25.�

���� 7KH�-X[WD/HDUQ�

7KH�ODFN�RI�PRWLYDWLRQ��FRXSOHG�ZLWK�D�FHUWDLQ�VRFLDO�
SUHGLVSRVLWLRQ� WUDQVODWHG� LQWR� VRPH� FRQIRUPLW\� WR�
DFFHSW�WKH�SRRU�UHVXOWV�LQ�WKH�67(0�DUHDV��QRUPDOO\�
GRHV� QRW� KHOS� WR� RYHUFRPH� REVWDFOHV�� $� SRVVLEOH�
DSSURDFK� FDQ�EH� SRVLWLYHO\� LQIOXHQFHG� E\� WKH� YLGHR�
FUHDWLYH� HGLWLQJ� �$GDPV� HW� DO��� ������ 2WHUR� HW� DO���
������� ZKLFK� FDQ� EH� DQ� LPSRUWDQW� FRQWULEXWLRQ� WR�
JLYLQJ�WKH�VWXGHQW�D�FOHDUHU�YLHZ�RI�WKH�FRQFHSWV��7KH�
-X[WDOHDUQ� SURMHFW� IRFXVHV� RQ� WKH� XVH� RI� YLGHR� WR�
VWLPXODWH�VWXGHQWV
�FXULRVLW\�DERXW�GLIILFXOW�FRQFHSWV��
FDOOHG�7KUHVKROG�&RQFHSWV�LQ�WKH�OLWHUDWXUH��OHDGLQJ�WR�
GHHS�OHDUQLQJ�E\�WKH�VWXGHQW��$GDPV�HW�DO����������

7KH� -X[WD/HDUQ� OHDUQLQJ� SURFHVV� LV� D� F\FOLFDO�
SURFHVV� FRQVLVWLQJ� RI� HLJKW� VWDJHV�� FHQWHUHG� RQ� WKH�
VWXGHQW��0DUWtQ�HW�DO����������

,Q�VWHS����EDVHG� LQ�KLV� ��KHU�SUHYLRXV�H[SHULHQFH�
ZLWK�VWXGHQWV��WKH�WHDFKHU�LGHQWLILHV�GLIILFXOW�FRQFHSWV�
WR�XQGHUVWDQG�E\�WKH�VWXGHQW��(DFK�RI�WKHVH�FRQFHSWV�
FDQ� EH� GLYLGHG� LQWR� VLPSOHU� FRQFHSWV�� FDOOHG�
VWXPEOLQJ�EORFNV��

,Q� VWHS� ��� WKH� WHDFKHU� FUHDWHV� RQH� RU� PRUH�
$FWLYLWLHV�DURXQG�WKH�LGHQWLILHG�VWXPEOLQJ�EORFNV��,Q�
WKLV�SKDVH��WKH�WHDFKHU�DOVR�FUHDWHV�D�GLDJQRVWLF�TXL]�
ZKHUH�HDFK�TXHVWLRQ�LV�FRQVWUXFWHG�LQ�RUGHU�WR�IRFXV�
RQ�RQH�RU�PRUH�RI�WKH�LGHQWLILHG�VWXPEOLQJ�EORFNV��

,Q� VWHS� ��� WKH� WHDFKHU� DSSOLHV� WKH� GLDJQRVWLF�
TXHVWLRQQDLUH� WR�VWXGHQWV� WR�GHWHUPLQH� WKHLU� OHYHO�RI�
XQGHUVWDQGLQJ�DERXW�WKH�FRQFHSW�LGHQWLILHG��7KHQ��WKH�
UHVXOW� DQG� UHVSRQVHV� WR� WKH�GLDJQRVWLF�TXHVWLRQQDLUH�
DUH�DQDO\VHG�E\�WKH�WHDFKHU�DQG�HDFK�VWXGHQW��

,Q� VWHS� ��� WKH� WHDFKHU� SURSRVHV� WKDW� VWXGHQWV��
RUJDQL]HG�LQ�JURXSV��FUHDWH�D�VWRU\ERDUG�WR�H[SODLQ�D�
FRQFHSW�� 7KH� VWRU\ERDUG� LV� D� IUDPHZRUN� IRU� WKH�
GHYHORSPHQW�RI�LGHDV�DQG�WKH�RYHUDOO�YLVXDO�GHVLJQ�RI�
D�YLGHR��+DUWQHWW��0DO]DKQ�	�*ROGVPLWK���������,WV�
FRQVWUXFWLRQ�DVVXPHV�SODQQLQJ�RI�VHTXHQWLDOO\�UHODWHG�
DFWLRQV��SURPRWLQJ�D�GLIIHUHQW�YLHZ�RI�WKH�FRQFHSW��

,Q�VWHS����VWXGHQWV��EDVHG�RQ�WKH�VWRU\ERDUG�WKH\�
FUHDWHG��FDSWXUH�DQ�LPDJH��FKRRVH�VRXQG�DQG�HGLW�WKH�
YLGHR��7KH�JUHDWHU�WKH�VWXGHQW
V�LQYROYHPHQW�LQ�YLGHR�
HGLWLQJ��WKH�JUHDWHU�WKH�GLGDFWLF�HIIHFWLYHQHVV�RI�WKLV�
SURFHVV� �&UX]�� ������� 7KH� HGLWLQJ� SURFHVV� FDQ�
LPSURYH� WKH� TXDOLW\� RI� WKLV� UHIOHFWLRQ�� VLQFH� WKDW�
VWUXFWXUHV�LW�DQG�HQFRXUDJHV�VWXGHQWV�WR�IRFXV�RQ�WKH�
FRQWHQW�LWVHOI��)DGGH��$XG��	�*LOEHUW��������$GDPV�
HW�DO����������

,Q� VWHS� ��� VWXGHQWV� VKDUH� WKHLU� ZRUN� DQG� UHIOHFW�
WRJHWKHU��5HIOHFWLRQ�LV�FRQVLGHUHG�DQ�LPSRUWDQW�IDFWRU�
IRU� OHDUQLQJ� �1RYDN�� ������� OHDGV� WR� D� GHHS�
XQGHUVWDQGLQJ� RI� VFLHQWLILF� FRQFHSWV� DOORZLQJ�

VWXGHQWV� WR� LGHQWLI\� PLVLQWHUSUHWDWLRQV� DQG� GRXEWV�
DERXW�WKH�FRQFHSWV��+HFKWHU�	�*X\���������

,Q� WKH� VWHS� ��� GLVFXVVLRQ� LV� SURPRWHG� EHWZHHQ�
VWXGHQWV�DQG�WHDFKHUV�DOORZLQJ�WKH�VRFLDO�FRQVWUXFWLRQ�
RI�NQRZOHGJH��D�EHWWHU�XQGHUVWDQGLQJ�RI�FRQFHSWV��WKH�
SUHVHQWDWLRQ�RI�YLGHRV��GHEDWH�RQ�WKH�PHWKRGRORJLHV�
DGRSWHG� DQG� SRVVLEOH� LPSURYHPHQWV� IRU� WKHLU�
LPSOHPHQWDWLRQ��

,Q� VWHS� ��� VWXGHQWV� ILOO� RXW� WKH� GLDJQRVWLF�
TXHVWLRQQDLUH�DJDLQ�WR�YHULI\�WKHLU�NQRZOHGJH�RI�WKH�
FRQFHSW�DQG�HYDOXDWLRQ�RI�WKH�LPSURYHPHQWV��

7KH� -X[WD/HDUQ� SURFHVV� LV� D� ZD\� WR� VXSSRUW�
VWXGHQWV� LQ� WKH� GHHS� XQGHUVWDQGLQJ� RI� D� FRQFHSW�
WKURXJKRXW� D� FUHDWLYH� SURFHVV� LQ� D� VWLPXODWLQJ� DQG�
IOH[LEOH� DSSURDFK�� FKDUDFWHULVWLF� RI� WKH� WHDFKLQJ� RI�
WKUHVKROG�FRQFHSWV��7KH�XVH�DQG�HGLWLQJ�RI�WKH�YLGHR�
LV� D� QDWXUDO� SURFHVV� DQG� FDQ� SOD\� D� UHOHYDQW�
HGXFDWLRQDO� UROH� �$GDPV� HW� DO��� ������� ,Q� WKH�
IROORZLQJ� LPDJH�ZH�SUHVHQW�D� UHSUHVHQWDWLRQ�RI� WKLV�
SURFHVV��

�
)LJXUH����7KH�-X[WD/HDUQ�3URFHVV��

���� %ORRP
V�7D[RQRP\�

7KH�%ORRP
V�WD[RQRP\�HPHUJHG�DV�D�UHVXOW�RI�ZRUN�
GHYHORSHG�E\�VHYHUDO�XQLYHUVLWLHV�LQ�WKH�8QLWHG�6WDWHV��
OHG� E\� %HQMDPLQ� 6�� %ORRP�� %ORRP� RUJDQL]HG� D�
KLHUDUFKLFDO� VWUXFWXUH� PDGH� XS� RI� HGXFDWLRQDO�
REMHFWLYHV�� 7KLV� VWUXFWXUH� DOORZV� WR� FODVVLI\� WKH�
OHDUQLQJ�LQ�WKUHH�JUHDW�GRPDLQV�ZLWK�GLIIHUHQW�OHYHOV�
RI� GHSWK�� FRJQLWLYH� GRPDLQ�� DIIHFWLYH� GRPDLQ� DQG�
SV\FKRPRWRU�GRPDLQ��

%ORRP�'LJLWDO�7D[RQRP\�LV�D�WRRO�WKDW�IROORZV�WKH�
WKLQNLQJ�SURFHVV�DQG�DOORZV�WR�VWUXFWXUH�WKH�FRJQLWLYH�
GRPDLQ� DW� OHYHOV� RI� LQFUHDVLQJ� FRPSOH[LW\�� 6R�� WR�
XQGHUVWDQG�D�FRQFHSW��LW�LV�QHFHVVDU\�WR�ILUVW�UHPHPEHU�
LW�DQG��LQ�RUGHU�WR�DSSO\�WKH�NQRZOHGJH��LW�LV�QHFHVVDU\�
WR�XQGHUVWDQG�LW��&KXUFKHV���������7KH�FDWHJRUL]DWLRQ�
XVHG� LQ�%ORRP
V�GLJLWDO� WD[RQRP\�QRW�RQO\�SUHVHQWV�
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OHDUQLQJ�RXWFRPHV�EXW�DOVR�D�GHSHQGHQF\�UHODWLRQVKLS�
EHWZHHQ� OHDUQLQJ� OHYHOV�� EHFDXVH� WKH� UHVXOWV� DUH�
FXPXODWLYH�� &RJQLWLYH� GHYHORSPHQW� EHQHILWV� IURP�
KLHUDUFKLFDO�VWUXFWXULQJ�WKDW�DOORZV�VWXGHQWV�WR�EH�DEOH�
WR�WUDQVIHU��LQ�D�PXOWLGLVFLSOLQDU\�ZD\��WKH�NQRZOHGJH�
DFTXLUHG� �)HUUD]� 	� %HOKRW�� ������� ,Q� %ORRP
V�
SHUVSHFWLYH� �WD[RQRP\��� ORZHU� OHYHOV� RI� OHDUQLQJ�
SURYLGH� D� EDVLV� IRU� KLJKHU� OHYHOV� RI� NQRZOHGJH� DQG�
KLJKHU�RUGHU� WKLQNLQJ� LQYROYHV� RYHUFRPLQJ�
GLIILFXOWLHV�DQG�WKH�DELOLW\�WR�UHODWH�DQG�FRPELQH�QHZ�
LQIRUPDWLRQ�IURP�D�JLYHQ�FRQWH[W��.LQJ��*RRGVRQ�	�
5RKDQL���������7KLV�FRJQLWLYH�GHYHORSPHQW�DOORZV�WR�
UHDFK�KLJKHU�RUGHU� WKLQNLQJ��+LJKHU�2UGHU�7KLQNLQJ�
6NLOOV� �+276��� 7KH� FRQFHSW� RI� +LJKHU� 2UGHU�
7KLQNLQJ� 6NLOOV� DULVHV� IURP� OHDUQLQJ� WD[RQRPLHV��
QDPHO\�%ORRP
V�7D[RQRP\��ZKHUH�DFKLHYLQJ�KLJKHU�
RUGHU� WKLQNLQJ� LQYROYHV� WKH� DFTXLVLWLRQ� RI� FRPSOH[�
VNLOOV��VXFK�DV�FULWLFDO�WKLQNLQJ�DQG�SUREOHP�VROYLQJ��
%ORRP
V�'LJLWDO�7D[RQRP\�LV�D�KLHUDUFKLFDO�VWUXFWXUH�
WKDW� FODVVLILHV�� OHDUQLQJ� REMHFWLYHV� LQ� WKH� FRJQLWLYH�
GRPDLQ� DW� VL[� OHYHOV� �'R\OH� 	� 6HQVNH�� ������� 7R�
)HUUD]�DQG�%HOKRW���������XVLQJ�%ORRP
V�WD[RQRP\�LQ�
DQ� HGXFDWLRQDO� FRQWH[W� DOORZV� WKH� GHYHORSPHQW� RI�
DVVHVVPHQW� WRROV� DQG� RUJDQL]H� GLIIHUHQWLDWHG�
VWUDWHJLHV� LQ� RUGHU� WR� VWLPXODWH� SHUIRUPDQFH� LQ�
NQRZOHGJH�DFTXLVLWLRQ�OHYHOV��

5DKEDUQLD�� +DPHGLDQ� DQG� 5DGPHKU� �������� LQ�
WKHLU� VWXG\�� ZKHUH� WKH\� LQWHQGHG� WR� XQGHUVWDQG� WKH�
UHODWLRQVKLS� EHWZHHQ� HDFK� RI� WKH� PXOWLSOH�
LQWHOOLJHQFHV� DQG� WKH� UHVROXWLRQ� RI� PDWKHPDWLFDO�
SUREOHPV�� SHUIRUPHG� PXOWLSOH� LQWHOOLJHQFH� VFDQV�
EDVHG� RQ� WKH� 'LJLWDO� %ORRP� 7D[RQRP\�� 7KH\�
FRQFOXGHG�WKDW�%ORRP�7D[RQRP\�LV�D�XVHIXO�WRRO��DV�
LW�DOORZV�WR�JR�EH\RQG�LQGLYLGXDO�FRJQLWLYH�SURFHVVHV�
DQG� IRFXV� PDWK� DVVHVVPHQW� RQ� FRPSOH[� DVSHFWV� RI�
OHDUQLQJ� DQG� WKLQNLQJ�� 7KH� UHVXOWV� RI� WKHVH� DXWKRUV�
VKRZ� WKDW� LQWHOOLJHQFHV� VXFK� DV� PDWKHPDWLFDO� ORJLF�
DQG� VSDWLDO� YLVXDOL]DWLRQ� DUH� SRVLWLYHO\� UHODWHG�ZLWK�
VROYLQJ� PDWKHPDWLFDO� SUREOHPV�� 7KH� DEVWUDFWLRQ� RI�
WKH� FRQWHQW� LV� GHYHORSHG� IURP� WKH� FRJQLWLYH�
GHYHORSPHQW� RI� WKH� WUDQVLWLRQ� IURP� FRQFUHWH� �� UHDO�
VLWXDWLRQV� WR� DEVWUDFW� VLWXDWLRQV� �)HUUD]� 	� %HOKRW��
�������

���� &RQVWUXFWLRQ�RI�9LGHRV�E\�6WXGHQWV�

7KH� FUHDWLRQ�RI�YLGHR� FRQWHQW� DQG� LWV� LQWHJUDWLRQ� LQ�
OHDUQLQJ� DFWLYLWLHV� ZLWK� VWXGHQWV� DUH� H[WUHPHO\�
LPSRUWDQW�IRU�WHDFKHUV�LQ�WKH�FHQWXU\�;;,��.XPDU�	�
9LJLO���������7KH�XVH�RI�FHOO�SKRQHV�RU�D�WDEOHW�RSHQV�
WKH�SRVVLELOLW\�RI�QHZ�SHGDJRJLFDO�DSSURDFKHV�XVLQJ�
YLGHR��EHFDXVH� LW�DOORZV� WR� UHFRUG�YLGHR��HGLW� LW�DQG�
VKDUH� LW� �0~OOHU�� 2WHUR�� $OLVVDQGUDNLV� 	� 0LOUDG��
�������7KH�XVH�RI�YLGHR�LQ�D�SHGDJRJLFDO�HQYLURQPHQW�

FDQ�IDFLOLWDWH�WKH�XQGHUVWDQGLQJ�RI�FRQWHQW��LQYROYLQJ�
VWXGHQWV� LQ� WKH� WHDFKLQJ�SURFHVV� LWVHOI�� DV� LW� IDYRXUV�
WKHLU� SDUWLFLSDWLRQ� LQ� WKH� OHDUQLQJ� FRQWH[W� �&UX]��
/HQFDVWUH��&RXWLQKR��-RVp��&ORXJK�	�$GDPV���������
7KH� FUHDWLRQ� RI� YLGHRV� WKURXJK� PHDQLQJIXO�
H[SHULHQFHV� IRU� VWXGHQWV�� DOORZV� WKH� FUHDWLRQ� RI�
HQJDJLQJ� DQG� IDYRXUDEOH� OHDUQLQJ� PRPHQWV� IRU� WKH�
DFTXLVLWLRQ� RI� NQRZOHGJH� �2WHUR�� $OLVVDQGUDNLV��
0�OOHU�� 0LOUDG�� /HQFDVWUH�� &DVDO� 	� -RVp�� �������
'DG]LH�� 0XOOHU�� $OLVVDQGUDNLV� DQG� 0LOUDG� �������
UHSRUWHG� WZR�VWXGHQW�FHQWHUHG�VWXGLHV�IRU�VRFLDO�DQG�
FRQVWUXFWLYH� OHDUQLQJ� RI� FRQFHSWV� WKURXJK� FUHDWLYH��
FROODERUDWLYH� DQG� UHIOHFWLYH� YLGHR� FRPSRVLWLRQ�� ,Q�
WKHLU� VWXG\�� WKH\� H[SORUHG� WKH� LQIOXHQFH�RI� VRIWZDUH�
GHVLJQHG� WR� LQFUHDVH� VWXGHQWV
� UHDFWLRQ� DQG�
FROODERUDWLRQ�LQ�YLGHR�HGLWLQJ���7KH�UHVXOWV�REWDLQHG�
E\�WKHVH�DXWKRUV�OHG�XV�WR�VXJJHVW�WKH�XVH�RI�PRELOH�
GHYLFHV� WR� DFFHVV� VKDUHG� LQIRUPDWLRQ�� WR� LQFUHDVH�
VWXGHQWV
� DELOLW\� WR� IROORZ� WKH� FRQVWUXFWLYH� OHDUQLQJ�
SURFHVV��

$VSHFWV�VXFK�DV�WKH�HOHPHQWV�RI�WKH�YLGHR�GHVLJQ��
WKH� SHGDJRJLFDO� FRPSRQHQW� LQYROYHG� LQ� WKH� SURFHVV�
DQG�HWKLFV�DUH�IXQGDPHQWDO��IRU�WKH�LQWHJUDWLRQ�RI�WKLV�
WHFKQRORJ\� LQ� WKH� VFKRRO� HQYLURQPHQW�� 7KHUH� DUH�
VHYHUDO� ZD\V� WR� LQWHJUDWH� YLGHR� LQWR� WKH� OHDUQLQJ�
SURFHVV��IDYRXULQJ�VWXGHQWV�WR�EXLOG�VWURQJ�FRJQLWLYH�
VWUXFWXUHV� LQ� XQGHUVWDQGLQJ� �'DG]LH�� 0XOOHU��
$OLVVDQGUDNLV� 	� 0LOUDG�� ������� 7KH� YLGHR� WKXV�
DVVXPHV�LWVHOI�DV�DQ�HQULFKLQJ�UHVRXUFH�IRU�WKH�VFKRRO�
HQYLURQPHQW�� FDSDEOH� RI� RIIHULQJ� D� FOHDU� IRFXV��
H[SHULHQFHV� IURP� WKH� QDWXUDO� ZRUOG�� KLVWRULFDO�
UHWURVSHFWLYHV�� WKH� XQGHUVWDQGLQJ� RI� FXUUHQW� LVVXHV��
IDFLOLWDWLQJ� WKH� FODULW\� RI� FRQFHSWV�� SURYLGH� XQLTXH�
YLVXDO�H[SHULHQFHV��FDSDEOH�RI�IDYRXULQJ�WKH�WHDFKLQJ�
SURFHVV� DQG� WKH� DFTXLVLWLRQ� RI� VNLOOV� LQ� VWXGHQWV��
&UHDWLYH� SHUIRUPDQFH� WKURXJK� WKH� FUHDWLRQ� RI�
SDUWLFLSDWRU\�YLGHRV� LV� D�ZD\� WR� LQYROYH� VWXGHQWV� LQ�
VFLHQFH�� WHFKQRORJ\�� HQJLQHHULQJ� DQG� PDWKHPDWLFV�
�67(0��� DURXVLQJ� WKH� FXULRVLW\� RI� VWXGHQWV� DQG� WKH�
SXEOLF��+DUWQHWW��0DO]DKQ��	�*ROGVPLWK���������7KH�
YLGHR�SUHVHQWV�D�QDUUDWLYH�VWUXFWXUH� WKDW�PDQDJHV� WR�
FDSWLYDWH� WKH�YLHZHU
V�DWWHQWLRQ�DQG�HQFRXUDJHV�KLP�
LQ�D�FRQVWUXFWLYH�OHDUQLQJ��$GDPV��+DUWQHWW��&ORXJK��
*UDQG� 	� *ROGVPLWK�� ������� ,Q� DGGLWLRQ� WR� WKH�
PRWLYDWLRQDO� IHDWXUH� WKDW� FKDUDFWHUL]HV� LW�� YLGHR�
HGLWLQJ�FDQ�EH�D�JRRG�IRUP�RI�DVVHVVPHQW��DV�VWXGHQWV�
WHQG�WR�WKLQN�PRUH�FDUHIXOO\�DERXW�ZKDW�LV�SUHVHQWHG��
9LGHR� HGLWLQJ� VKRXOG� IRFXV� RQ� WKH� SURFHVV�� QRW� WKH�
SURGXFW��$GDPV��5RJHUV��&RXJKODQ��9DQGHU�/LQGHQ��
&ORXJK��0DUWLQ��+D\D�	�&ROOLQV���������7KLV�SURFHVV�
LQYROYHV�VWXGHQWV�VR�WKDW�WKH\�DUH�DQ�DFWLYH�SDUW�RI�WKH�
OHDUQLQJ� SURFHVV�� 7KH� JUHDWHU� WKH� VWXGHQW
V�
LQYROYHPHQW� LQ� YLGHR� HGLWLQJ�� WRZDUGV� FUHDWLYH�
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PDQLSXODWLRQ� DQG� WKH� GLVFRYHU\� RI� VROXWLRQV�� WKH�
JUHDWHU�WKH�GLGDFWLF�HIIHFWLYHQHVV�RI�WKLV�SURFHVV��

6HQJ�O�DQG�'HUHOL� �������FRQGXFWHG�D�VWXG\��RQ�
ZKLFK�WKH\�LQWHQGHG�WR�LQYHVWLJDWH�WKH�HIIHFW�RI�XVLQJ�
FDUWRRQV�RQ�VWXGHQWV
�DWWLWXGHV�WRZDUGV�PDWKHPDWLFV��
ZKHQ�FDUWRRQV�DUH�XVHG�WR�WHDFK�LQWHJHUV��7KH�DXWKRUV�
LQYROYHG� VL[W\�RQH� VWXGHQWV� DQG� FRQFOXGHG� WKDW�
WHDFKLQJ� WKURXJK� FDUWRRQV� SRVLWLYHO\� LQIOXHQFHG� WKH�
VWXGHQWV
� DIIHFWLYH� FKDUDFWHULVWLFV� DQG� WKHLU� DWWLWXGH�
WRZDUGV� WKH� GLVFLSOLQH� RI� PDWKHPDWLFV�� &UHDWLYH�
SHUIRUPDQFH�� WKURXJK� WKH� FUHDWLRQ� RI� SDUWLFLSDWRU\�
YLGHRV�� HQFRXUDJHV� GHHSHU� UHIOHFWLRQ� DQG�
XQGHUVWDQGLQJ� �+DUWQHWW�� 0DO]DKQ�� 	� *ROGVPLWK��
�������7KH�GDWD�REWDLQHG�E\�6HQJ�O�DQG�'HUHOL��������
LV�DOVR�FRQVLVWHQW�ZLWK�WKH�GLVFRYHU\�WKDW�LW�ZRXOG�EH�
LPSRUWDQW�WR�XVH�FRQFHSWXDO�FDUWRRQV�WR�WHDFK�DEVWUDFW�
GLVFLSOLQHV��DV�PDWKHPDWLFV��DQG�LQ�WKH�GHYHORSPHQW�
RI�VWXGHQWV
�DIIHFWLYH�FKDUDFWHULVWLFV�LQ�UHODWLRQ�WR�WKLV�
GLVFLSOLQH�� $OVR� /RFK�� -RUGDQ�� /RZH� DQG� 0HVWHO�
������� GHYHORSHG� DQ� LPDJH� FDSWXUH� ZRUN� ZLWK�
PDWKHPDWLFDO� FRQFHSWV�� WKURXJK� ZKLFK� WKH\�
LQYHVWLJDWHG� ZKHWKHU� VKRUW� YLGHR� UHFRUGLQJV�
H[SODLQLQJ� PDWKHPDWLFDO� FRQFHSWV�� ZKLFK� DUH�
SUHUHTXLVLWHV�IRU�FHUWDLQ�FRQWHQW��DUH�D�XVHIXO�WRRO�IRU�
LPSURYLQJ� VWXGHQW� OHDUQLQJ�� 7KH\� FRQFOXGHG� WKDW�
YLHZLQJ� VKRUW� H[SODQDWRU\� YLGHRV� FDQ� EH� XVHIXO� LQ�
UHYLHZLQJ� FRQFHSWV� WKDW� DUH� SUHUHTXLVLWHV� IRU�
PDWKHPDWLFV��/HQFDVWUH��&RXWLQKR��&UX]��0DJDOKmHV��
&DVDO��-RVp��&ORXJK�DQG�$GDPV��������GHYHORSHG�D�
VWXG\� WKDW� LQYROYHG� WKH� RUJDQL]DWLRQ� RI� D� YLGHR�
FRQWHVW��LQ�ZKLFK�VWXGHQWV�ZHUH�JXLGHG�LQ�WKH�FUHDWLRQ�
RI� YLGHRV� DURXQG� VSHFLILF� FXUULFXODU� WRSLFV�� 7KH�
UHVXOWV�REWDLQHG�VXJJHVW�WKDW�VWXGHQWV�DUH�UHFHSWLYH�WR�
YLGHR�FUHDWLRQ��

�� 0(7+2'�

7R�XQGHUVWDQG�KRZ�FUHDWLQJ�DQG�SURGXFLQJ�D�YLGHR�RQ�
VRPH� FRQFHSWV� KHOSV� VWXGHQWV� WR� GHFRGH� DQG�
XQGHUVWDQG�LW��ZH�EDVHG�RXU�DQDO\VLV�RQ�WKH�OHDUQLQJ�
REMHFWLYHV� GHVFULEHG� LQ�%ORRP
V�'LJLWDO� 7D[RQRP\��
:H� EHOLHYHG� WKDW� FUHDWLYH� HGLWLQJ� DQG� YLGHR�
SURGXFWLRQ� DERXW� D� GLIILFXOW� FRQFHSW� IRU� VWXGHQWV�
FRXOG� IDYRXU� VWXGHQW� GHYHORSPHQW�� NQRZOHGJH� DW� D�
KLJKHU�OHYHO��

7KH� GHYHORSPHQW� DQG� HYDOXDWLRQ� SURFHVV� RI� WKH�
H[SODQDWRU\� YLGHR� DQDO\VLV� JULG�� IROORZHG� D�
'HYHORSPHQW� 5HVHDUFK� PHWKRGRORJ\�� 7KH�
'HYHORSPHQW�5HVHDUFK� DOORZV� WR�XVH�ERWK� SUDFWLFDO�
DQG� WKHRUHWLFDO� DSSURDFKHV�� DOORZLQJ� QRW� RQO\� WKH�
DQDO\VLV� RI� D� SKHQRPHQRQ� EXW� DOVR� WKH� JURXQGHG�
FRQVWUXFWLRQ� RI� D� PRGHO�� 7KH� FRQVWUXFWLRQ� RI� WKH�
HYDOXDWLRQ�LQVWUXPHQW�DOORZHG�WR�DQDO\VH�WKH�LPSDFW�

RI�LWV�XVH�LQ�DQ�HGXFDWLRQDO�HQYLURQPHQW��/HQFDVWUH��
������� 6R�� RXU� PHWKRGRORJ\� LV� GHVFULEHG� LQ� WKH�
IROORZLQJ�GLDJUDP��

�
)LJXUH����0HWKRGRORJ\�DGRSWHG�IRU�GHYHORSPHQW�WKH�WRRO��

���� 3DUWLFLSDQWV�

,Q�WKH�ILUVW�SKDVH��3UHOLPLQDU\�LQYHVWLJDWLRQ��ZH�KDG�
WKH�SDUWLFLSDWLRQ�RI�QLQH�WHDFKHUV�IURP�YDULRXV�VXEMHFW�
DUHDV� ZKLFK� VFLHQWLILFDOO\� DQG� SHGDJRJLFDOO\�
YDOLGDWHG�WKH�FRQWHQW�SUHVHQWHG�LQ�WKH�YLGHRV�E\�HLJKW�
WHDFKHUV�� RQH� WHDFKHU� IURP� HDFK� VXEMHFW� DUHD� RI� WKH�
YLGHRV� SURGXFHG�� $V� RXU� ZRUN� LV� DERXW� VWXGHQWV�
HGLWLQJ� YLGHR� RQ� PDWK� FRQFHSWV�� LQ� WKH� SKDVH�
(PSLULFDO� WHVWLQJ�� WKUHH� PDWKHPDWLFV� WHDFKHUV� ZHUH�
LQYROYHG��HVVHQWLDOO\�LQ�WKH�FRQVWUXFWLRQ�RI�WKH�YDULRXV�
YHUVLRQV�VR�WKDW�WKHLU�SURILOH�ZRXOG�EH�VLPLODU�WR�WKH�
WDUJHW�DXGLHQFH��7KUHH�H[SHUWV�ZHUH�DOVR�XVHG��RQH�LQ�
&XUULFXOXP� 'HYHORSPHQW� DQG� WZR� LQ� (GXFDWLRQDO�
7HFKQRORJ\��

���� 'HYHORSPHQW�RI�WKH�7RRO�

,Q�WKH�ILUVW�SKDVH��ELEOLRJUDSK\�RQ�%ORRP
V�7D[RQRP\�
ZDV� FRQVXOWHG� DQG� WKH� LQIRUPDO� RSLQLRQ� RI� VRPH�
WHDFKHUV� UHJDUGLQJ� WKH� XVH� RI� WKLV� DVVHVVPHQW� WRRO��
SHUVSHFWLYHV�DQG�SDUWLFXODUO\�DERXW�LWV�DSSOLFDWLRQ�LQ�
SUDFWLFH��

*RRJOH�)RUPV� WHFKQRORJ\�ZDV�XVHG� WR�EXLOG� WKH�
RQOLQH�YHUVLRQ�RI�WKH�WRRO��7KURXJKRXW�WKH�SURFHVV�RI�
GHVLJQLQJ�WKH�PXOWLPHGLD�SURWRW\SH��HYDOXDWLRQ�WHVWV�
ZLWK� H[SHUWV� DQG� XVHUV� ZHUH� FDUULHG� RXW�
VLPXOWDQHRXVO\� ZLWK� WKH� ELEOLRJUDSKLF� UHVHDUFK�� LQ�
RUGHU�WR�DFKLHYH�XVDELOLW\�FRQGLWLRQV��

������ 3UHOLPLQDU\�,QYHVWLJDWLRQ�

7KH� H[SORUDWRU\� WHVW� ZLWK� WKH� WDUJHW� DXGLHQFH� ZDV�
GLYLGHG� LQWR� WZR� SKDVHV� DQG� DLPHG� WR� VXUYH\� DQG�

CSEDU 2020 - 12th International Conference on Computer Supported Education

448



LGHQWLI\�WKH�NQRZOHGJH�RI�D�JURXS�RI�WHDFKHUV�DERXW�
WKH� VFLHQWLILFLW\� DQG� SHGDJRJLFDO� SRWHQWLDO� RI� WKH�
YLGHR�� WR� XQGHUVWDQG� WKHLU� GLIILFXOWLHV� DQG�
VXJJHVWLRQV��

7KH�ILUVW�VWDJH�RI�WKH�WHVW�ZDV�FDUULHG�RXW�WKURXJK�
D� TXHVWLRQQDLUH� VXUYH\�� ZKLFK� DOORZV� HVWLPDWLQJ�
DWWLWXGHV�� JDXJLQJ� RSLQLRQV� RU� FROOHFWLQJ� RWKHU�
LQIRUPDWLRQ� IURP� UHVSRQGHQWV�� 7KH� TXHVWLRQV� ZHUH�
GLUHFWHG� LQ� RUGHU� WR� DOORZ� WR� XQGHUVWDQG�� �L�� LI� WKH�
YLGHR�LV�VFLHQWLILFDOO\�FRUUHFW���LL��LI�LW�KDV�SHGDJRJLFDO�
SRWHQWLDO�DQG��LLL��LI�WKH�WHDFKHU�ZRXOG�XVH�WKH�YLGHR�
LQ� KLV� FODVVHV�� 7KLV� TXHVWLRQQDLUH� LQFOXGHG� FORVHG�
UHVSRQVH�LWHPV�DQG�RSHQ�UHVSRQVH�LWHPV��XVLQJ�D�VFDOH�
RI� /LNHUW� GHJUHH� DFFRUGLQJ� WR� �� SRLQWV� �IURP� ��  �
VWURQJO\�GLVDJUHH�WR��� �VWURQJO\�DJUHH���:H�RSWHG�IRU�
WKH�/LNHUW�VFDOH�WR�PHDVXUH�WKH�WHDFKHUV
�HYDOXDWLRQ�RI�
WKH� YLGHRV� HYDOXDWHG�� 7KLV� VXUYH\�ZDV� DSSOLHG� WR� D�
JURXS� RI� WHDFKHUV� ZKR� DFFRPSDQLHG� D� JURXS� RI�
VWXGHQWV� LQ� WKH�PDNLQJ�RI� DQ� H[SODQDWRU\�YLGHR�� DOO�
IURP�WKH�GLVFLSOLQDU\�DUHD�RI� WKH�FRQWHQW�FRYHUHG� LQ�
WKH�YLGHR��:H�FKRVH�WKHVH�WHDFKHUV�EHFDXVH�WKH\�DUH�
DZDUH� RI� WKH� SURFHVV� FDUULHG� RXW� GXULQJ� FUHDWLYH�
HGLWLQJ� DQG� EHFDXVH� WKH\� KDYH� SHGDJRJLFDO� DQG�
VFLHQWLILF�PDVWHU\�RI�WKH�FRQWHQW�FRYHUHG�LQ�WKH�YLGHR��
:LWK�WKLV�WHVW�ZH�LQWHQG�WR�LQIHU�DERXW�WKH�VFLHQWLILF�
DQG� SHGDJRJLFDO� YDOXH� JLYHQ� E\� WKH� WHDFKHU� WR� WKH�
YLGHRV� ZKRVH� H[HFXWLRQ� KH� IROORZHG�� )ROORZLQJ�
7XFNPDQ
V� JXLGHOLQHV� �������� ZH� DSSOLHG� WKH�
TXHVWLRQQDLUH�WR�D�JURXS�RI�WHDFKHUV�ZKR�DUH�SDUW�RI�
WKH�SRSXODWLRQ�RI�WHDFKHUV�XQGHU�VWXG\��$�FRS\�RI�WKH�
RQOLQH¶V� TXHVWLRQQDLUH� ZDV� VHQW� WR� HDFK� RI� WKH�
WHDFKHUV�� 7KHVH� WHDFKHUV� ZHUH� FKRVHQ� EHFDXVH� WKH\�
ZHUH� WHDFKHUV� ZKR� SDUWLFLSDWHG� LQ� DQ� LQLWLDWLYH�
SURPRWHG� E\� WKH� SRUWXJXHVH� WHDP� RI� WKH�
$121<0286� SURMHFW� DQG� IROORZHG� D� JURXS� RI�
VWXGHQWV�GXULQJ�WKH�SURFHVV�RI�FUHDWLQJ�DQ�H[SODQDWRU\�
YLGHR�� $IWHU� WKH� ILUVW� YDOLGDWLRQ� SKDVH� DOUHDG\�
GHVFULEHG��WKHUH�ZDV�D�QHHG�WR�FKDQJH�VRPH�DVSHFWV��
7KXV�� ZH� KDYH� GLYLGHG� WKH� GRPDLQ� RI� VFLHQWLILF�
HYDOXDWLRQ� LQWR� WZR� VXEGRPDLQV�� �L�� VFLHQWLILF�
FRUUHFWLRQ�DQG��LL��LQIRUPDWLRQ�FRUUHFWLRQ��

7KH�VHFRQG�VWDJH�RI�WKH�WHVW�ZDV�GRQH�E\�ILOOLQJ�D�
JULG��,Q�WKLV�JULG��WKH�TXHVWLRQV�ZHUH�GLUHFWHG�LQ�RUGHU�
WR� DOORZ� D� VFLHQWLILF� DVVHVVPHQW� XQGHU� WZR�
VXEGRPDLQV� �L�� VFLHQWLILF� FRUUHFWLRQ� DQG� �LL��
LQIRUPDWLRQ� FRUUHFWLRQ�� ,Q� WKLV� SKDVH� ZH� LQYROYHG�
HLJKW�WHDFKHUV��HDFK�WHDFKHU�ZRXOG�KDYH�WR�VFRUH�IURP�
��WR���HDFK�RI�WKH�GLPHQVLRQV��,Q�WKLV�VWHS��WKH�VDPH�
YLGHRV� IURP� WKH� SUHYLRXV� VWDJH�ZHUH� HYDOXDWHG��ZH�
FKRVH� WHDFKHUV� IURP� WKH� VDPH� VFKRRO� DQG� IURP� WKH�
VXEMHFW� DUHD� RI� WKH� FRQWHQW� RI� WKH� YLGHRV� SURGXFHG��
ZKR� GLG� QRW� IROORZHG� WKH� SURFHVV� RI� FUHDWLQJ� WKH�
YLGHRV�VR�WKDW�ZH�FRXOG�FRPSDUH��

7KH� UHVXOWV� REWDLQHG� E\� WKLV� WHVW� FRQVWLWXWHG� WKH�
EDVLV�IRU�WKH�FROOHFWLRQ�RI�LQIRUPDWLRQ�LQ�WKH�OLWHUDWXUH�
DQG� IRU� WKH� FUHDWLRQ� RI� DQ� LQVWUXPHQW� WKDW� DOORZV� D�
WHDFKHU� WR�HVWLPDWH�WKH�XQGHUVWDQGLQJ�DFKLHYHG�ZLWK�
WKH� SURGXFWLRQ� RI� D� YLGHR� E\� -X[WD/HDUQ�
PHWKRGRORJ\��

������ $/3+$�����9HUVLRQ�

%DVHG� RQ� WKH� OLWHUDWXUH� DQG� %ORRP
V� 'LJLWDO�
7D[RQRP\�� D� ILUVW� YHUVLRQ� RI� WKH� HYDOXDWLRQ�
LQVWUXPHQW�ZDV�EXLOW�ZLWK�WKH�DLP�RI�GHWHFWLQJ�HUURUV�
LQ� LWV� FRQVWUXFWLRQ� DQG� LGHQWLI\LQJ� VLWXDWLRQV� WR�
LPSURYH��

%ORRP
V� 'LJLWDO� 7D[RQRP\� FRQWHPSODWHV� WKH�
IROORZLQJ� SKDVHV�� UHPHPEHU�� XQGHUVWDQG�� DSSO\��
DQDO\VH��HYDOXDWH�DQG�FUHDWH��7KH�JHQHUDO�LGHD�RI�WKLV�
WD[RQRP\� LV� WKDW� ORZHU� OHYHOV� RI� FRJQLWLRQ� VXSSRUW�
KLJKHU�OHYHOV��'R\OH�	�6HQVNH���������:H�LQWHQG�WR�
FDUU\�RXW�WKH�DQDO\VLV�RI�H[SODQDWRU\�YLGHRV�RQ�PDWK�
FRQFHSWV�FUHDWHG�E\�VWXGHQWV�XQGHU�WKH�VXSHUYLVLRQ�RI�
D�WHDFKHU��6R��WKH�DVVHVVPHQW�WRRO�SURYLGHV�D�PHWKRG�
WKDW�FDQ�VXSSRUW�WHDFKHUV���HGXFDWRUV�LQ�WKLV�DQDO\VLV��
7KXV�� WKLV� DVVHVVPHQW� LQVWUXPHQW� ZDV� RUJDQL]HG�
DFFRUGLQJ� WR� WKH� GLPHQVLRQV� RI� %ORRP
V� 'LJLWDO�
7D[RQRP\��7KH�YHUVLRQ�$/3+$�����ZDV�GHVLJQHG�WR�
HYDOXDWH�VL[�GLPHQVLRQV���L��FUHDWH���LL��HYDOXDWH���LLL��
DQDO\VH���LY��DSSO\���Y��XQGHUVWDQG�DQG��YL��UHPHPEHU��
:H� FRQVLGHU� WKH� VL[� OHYHOV� RI� FRJQLWLYH� SURFHVVHV�
FRQVLGHUHG�LQ�%ORRP
V�'LJLWDO�7D[RQRP\�WR�QDPH�WKH�
GLPHQVLRQV�� (DFK� RI� WKHVH� GLPHQVLRQV� ZDV� LQ� WXUQ�
VXEGLYLGHG� LQWR� WZR� VXE�GLPHQVLRQV�� WKLQNLQJ� DQG�
FRPPXQLFDWLRQ�� (DFK� RI� WKHVH� VXE�GLPHQVLRQV�ZDV�
DOVR�GLYLGHG�LQWR�LQGLFDWRUV��

������ +HXULVWLF�$VVHVVPHQW�7HVWV�

7KH�KHXULVWLF�HYDOXDWLRQ�DOORZV�WR�PDNH�D�FRQWLQXRXV�
HYDOXDWLRQ� RI� WKH� ZKROH� SURFHVV�� LQYROYLQJ�
PDWKHPDWLFV� WHDFKHUV� DQG� VSHFLDOLVWV�ZKR�HYDOXDWHG�
EDVHG� RQ� D� VHW� RI� XVDELOLW\� SULQFLSOHV�� FDOOHG�
KHXULVWLFV�� ,W� LV� DQ� DFFHVVLEOH�PHWKRG� WKDW� VHHPV� WR�
SUHGLFW� WKH� SUREOHPV� RI� WKH� HQG� XVHU� �0DFN� 	�
1LHOVHQ���������

7KH�$/3+$�����YHUVLRQ��ZDV�HYDOXDWHG�RQO\�E\�
PDWKHPDWLFV� WHDFKHUV� LQ� WZR� SKDVHV�� :LWK� WKH�
XVDELOLW\�WHVWV�ZH�LQWHQG�WR�ILQG�GLIILFXOWLHV�LQ�WKH�XVH�
RI�WKH�HYDOXDWLRQ�LQVWUXPHQW��SUREOHPV�RI�DSSOLFDWLRQ�
ZLWK� WKH� WHDFKHUV� DQG� PDNH� UHFRPPHQGDWLRQV� WKDW�
DOORZHG� WR� LPSURYH� LW�� )ROORZLQJ� WKH� JXLGHOLQHV� RI�
/HQFDVWUH� DQG� &KDYHV� �������� ZH� FDUULHG� RXW� WKLV�
SURFHVV�WKURXJKRXW�WKH�GHVLJQ�DQG�GHYHORSPHQW�RI�WKH�
DVVHVVPHQW�LQVWUXPHQW��

7KH� ILUVW� KHXULVWLF� DVVHVVPHQW� WHVW� ZDV� ZLWK�
PDWKHPDWLFV� WHDFKHUV�� LQIRUPDOO\� WKURXJK� WKH�
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YLVXDOL]DWLRQ�DQG� ILOOLQJ�RI� WKH� WRRO�E\� WKH� WHDFKHUV��
UHFRUGLQJ� RI� WKH� REVHUYDWLRQV�PDGH� DQG� GLIILFXOWLHV�
HQFRXQWHUHG� E\� WKH� WHDFKHUV�� FRPSOHPHQWHG� E\� WKH�
UHVHDUFKHU
V�VHOI�REVHUYDWLRQ��7KH�WHDFKHUV�SHUIRUPHG�
D� IUHH� H[SORUDWLRQ� RI� WKH� HYDOXDWLRQ� LQVWUXPHQW�
ZLWKRXW�GHILQHG�FULWHULD��FKRRVLQJ�DQ�RUGHU��VR�WKDW�ZH�
FRXOG� PRUH� HDVLO\� GHWHFW� PLVWDNHV� VXVFHSWLEOH� WR�
FRUUHFWLRQ�� 7KH� LQIRUPDWLRQ� FROOHFWHG� GXULQJ� WKH�
KHXULVWLF�HYDOXDWLRQ�ZDV�XVHG�WR�UHIRUPXODWH�WKH�WRRO�
DFFRUGLQJ�WR�WKH�REVHUYDWLRQV�PDGH�E\�WKH�WHDFKHUV��
WKH� UHFRPPHQGDWLRQV� RI� WKH� H[SHUWV� DQG� WKH� QHHGV�
GLDJQRVHG�E\�XV��

7KH�VHFRQG�KHXULVWLF�DVVHVVPHQW�WHVW�ZDV�GRQH�E\�
D�VSHFLDOLVW�LQ�&XUULFXOXP�'HYHORSPHQW��7KH�WHVW�ZDV�
SUHYLRXVO\� VFKHGXOHG�� GXULQJ� ZKLFK� WKH� VSHFLDOLVW�
PDGH� D� IUHH� H[SORUDWLRQ� RI� WKH� YLGHR� HYDOXDWLRQ�
LQVWUXPHQW��

7KH�WKLUG�KHXULVWLF�DVVHVVPHQW�WHVW�ZDV�FDUULHG�RXW�
ZLWK� ILYH� PDWK� WHDFKHUV� DQG� DFFRPSDQLHG� VRPH� RI�
WKHLU�VWXGHQWV�LQ�WKH�FUHDWLYH�HGLWLQJ�RI�YLGHRV�XQGHU�
WKH�-X[WD/HDUQ�PHWKRGRORJ\��

7KH�IRXUWK� WHVW�ZDV�FDUULHG�RXW�E\�VSHFLDOLVWV� LQ�
WKH� ILHOG� RI� HGXFDWLRQDO� WHFKQRORJ\�� 2QH� RI� WKH�
VSHFLDOLVWV� LV� PDOH� DQG� WKH� RWKHU� IHPDOH�� 7KH� WZR�
H[SHUWV� KDYH� D� 3K'� LQ� (GXFDWLRQ�� VSHFLDOL]LQJ� LQ�
(GXFDWLRQDO�7HFKQRORJ\��7KH�HYDOXDWLRQ�E\�H[SHUWV�LV�
HVVHQWLDO� WR�DOORZ�WKH�GHWHFWLRQ�RI�PLVWDNHV�WKDW�FDQ�
EH�DOWHUHG�DQG�FRUUHFWHG��/HQFDVWUH�	�&KDYHV���������
7KHVH� WHVWV�ZHUH�SUHYLRXVO\�VFKHGXOHG�ZLWK�HDFK�RI�
WKH�VSHFLDOLVWV�DQG� WKHLU�UHVSRQVHV�UHFRUGHG�� ,Q�ERWK�
KHXULVWLF� HYDOXDWLRQ� WHVWV�� ZH� XVHG� SDSHU�ZULWLQJ�
PDWHULDO� WR� PDNH� WKH� UHFRUGV� DQG� WKH� FRPSXWHU� WR�
VHDUFK�IRU�DQ\WKLQJ�WKDW�ZDV�QHHGHG��

7KH� HYDOXDWLRQ� WHVW� ZLWK� WKH� HGXFDWLRQDO�
WHFKQRORJ\� H[SHUW� UHVXOWHG� LQ� WKH� WUDQVLWLRQ� IURP� D�
SDSHU�YHUVLRQ�RI�WKH�HYDOXDWLRQ�LQVWUXPHQW�WR�D�GLJLWDO�
YHUVLRQ��

������ $/3+$�����9HUVLRQ�

,Q� WKLV� YHUVLRQ� ZH� DGMXVWHG� WKH� RUGHU� RI� WKH�
LQIRUPDWLRQ� SUHVHQWHG�� WR� FODULI\� WKH� WH[W� RI� WKH�
LQGLFDWRUV� DQG� WR� EHWWHU� DGDSW� WKH� LQGLFDWRUV� WR�
%ORRP
V� 'LJLWDO� 7D[RQRP\� DQG� WKH� -X[WD/HDUQ�
PHWKRGRORJ\�� 7KH� WRRO� ZDV� UHIRUPXODWHG�� DQG�ZLWK�
WKH� �UG� KHXULVWLF� HYDOXDWLRQ� WHVW�� ZH� LQWHQG� WR� ILQG�
GLIILFXOWLHV� LQ� XVLQJ� WKH� WRRO�� WR� GHWHFW� VLWXDWLRQV� WR�
FRUUHFW�DQG�FRQVLGHU�RSLQLRQV�LQ�RUGHU�WR�LPSURYH�LW�
DQG�PDNH�LW�PRUH�VXLWDEOH�IRU�XVH��:LWK�WKLV�WHVW�ZH�
LQWHQG�EULQJLQJ�LW�FORVHU�WR�WKH�WDUJHW�DXGLHQFH��VR�ZH�
LQYROYHG�VL[�WHDFKHUV�DQG�WKH\�ZHUH�DOO�IDPLOLDU�ZLWK�
WKH�SURFHVV��

7KH�WHVW�ZDV�SUHYLRXVO\�VFKHGXOHG�ZLWK�WKH�JURXS�
RI� WHDFKHUV� DQG�ZDV� KHOG� DW� WKH� VFKRRO� ZKHUH� WKH\�

WDXJKW� LQ� D� URRP� HTXLSSHG� ZLWK� FRPSXWHUV�� (DFK�
WHDFKHU� KDG� DFFHVV� WR� D� FRPSXWHU� DQG� WKH� SULQWHG�
DVVHVVPHQW�LQVWUXPHQW��:H�DVN�WKHP�WR�FKRRVH�RQH�RI�
WKH�YLGHRV�PDGH�E\�WKHLU�VWXGHQWV�DQG�HYDOXDWH�LW�E\�
ILOOLQJ�LQ�WKH�WRRO��:H�DOVR�DVNHG�WKHP�WR�WHOO�XV�WKHLU�
RSLQLRQ� DERXW� WKH� DVVHVVPHQW� LQVWUXPHQW�� OLVWLQJ�
PLVWDNHV�WR�FRUUHFW��DPELJXRXV�RU�KDUG�LQWHUSUHWDWLRQ�
ZRUGV�LQ�RUGHU�WR�LPSURYH�WKHP��:LWK�WKLV�KHXULVWLF�
HYDOXDWLRQ� WHVW�� ZH� DOVR� LQWHQG� WR� XQGHUVWDQG� WKH�
UHFHSWLYLW\� DQG� DFFHSWDELOLW\� RI� WKH� HYDOXDWLRQ�
LQVWUXPHQW� ZLWK� WHDFKHUV� ZKR� DFFRPSDQLHG� WKHLU�
VWXGHQWV�LQ�SUHSDULQJ�WKH�YLGHR��LQ�RUGHU�WR�LPSURYH�LW��

+HXULVWLF�HYDOXDWLRQ�LV�D�PHWKRG�WKDW�DOORZV��LQ�D�
VLPSOH��IDVW�DQG�UHODWLYHO\�LQH[SHQVLYH�DSSOLFDWLRQ��WR�
REWDLQ�UHVXOWV�WKDW�DOORZ�WR�LPSURYH�D�SURGXFW��'XULQJ�
WKH�WHVW��VRPH�TXHVWLRQV�ZHUH�DVNHG�WR�KLJKOLJKW�VRPH�
RI� WKH� SRWHQWLDO� RI� WKH� JULG� LQ� WKH� DQDO\VLV� RI� WKH�
LQIRUPDWLRQ�WUDQVPLWWHG�E\�WKH�YLGHR��7KURXJKRXW�WKH�
WHVW�� QRWHV� ZHUH� WDNHQ� LQ� WKH� ORJERRN� WKDW� PDGH�
SRVVLEOH�WR�FRPSOHPHQW�WKH�FROOHFWLRQ�RI�LQIRUPDWLRQ�
GXULQJ� WKH� WHVW�� ,Q� WKLV� ZD\�� ZH� WULHG� WR� SHUFHLYH�
SRVVLEOH� GLIILFXOWLHV� LQ� WKH� LQWHUSUHWDWLRQ� RI� WKH�
LQIRUPDWLRQ� SURYLGHG� LQ� WKH� HYDOXDWLRQ� LQVWUXPHQW�
DQG�ZHDNQHVVHV�LQ�WKH�LQVWUXPHQW
V�DELOLW\�WR�HYDOXDWH�
WKH� VWXGHQW
V� FUHDWLYH� YLGHR� HGLWLQJ� ZRUN�� :H� DOVR�
LQWHQG�WR�HYDOXDWH�WKH�FRQVLVWHQF\�RI�WKH�LQGLFDWRUV�RI�
HDFK�GLPHQVLRQ�ZLWK�WKH�-X[WD/HDUQ�OHDUQLQJ�SURFHVV�
LPSOHPHQWHG� E\� WKH� VWXGHQW� DQG� WKH� SUHYHQWLRQ� RI�
HUURUV��

������ $/3+$�����9HUVLRQ�

,Q� WKH� FRQVWUXFWLRQ� RI� WKH�$/3+$� ���� YHUVLRQ�� ZH�
WRRN�LQWR�DFFRXQW�WKH�VXJJHVWHG�FKDQJHV�DQG�LQGLFDWHG�
WKH�FRUUHFWHG�HUURUV��7KLV�YHUVLRQ�FRQWLQXHG�WR�EH�EXLOW�
RQ�SDSHU�EDVHG�RQ�%ORRP
V�'LJLWDO�7D[RQRP\�DQG�LQ�
DGGLWLRQ� WR� VRPH� WHUP� VLPSOLILFDWLRQV�� WKH� PDLQ�
FKDQJHV�LQ�WKLV�YHUVLRQ�ZHUH�VWUXFWXUDO��

:H� VWDUWHG� E\� UHRUJDQL]LQJ� WKH� LQIRUPDWLRQ�
UHODWHG�WR�HDFK�GLPHQVLRQ��ZKLFK�LQLWLDOO\�DSSHDUHG�DOO�
DW� WKH� EHJLQQLQJ� RI� WKH� DVVHVVPHQW� LQVWUXPHQW� DQG�
QRZ�DSSHDUV�ZKHQ�LW� LV�QHHGHG��7KH�GLPHQVLRQV�DUH�
DOVR�VHSDUDWHG��DQG�WKH�GLPHQVLRQ�QDPH�LV�QR�ORQJHU�
RQ� WKH� VLGH� RI� WKH� LQGLFDWRUV� DQG� VWDUWV� DW� WKH�
EHJLQQLQJ��LPPHGLDWHO\�EHIRUH�WKH�GHVFULSWLRQ��

:LWK� WKH� �WK� KHXULVWLF� HYDOXDWLRQ� WHVW� ZLWK� DQ�
H[SHUW�LQ�(GXFDWLRQDO�7HFKQRORJ\��ZH�LQWHQG�WR�ILQG�
GLIILFXOWLHV� LQ� WKH� XVH� RI� WKH� HYDOXDWLRQ� LQVWUXPHQW��
QDPHO\� LQ� WKH� LQWHUSUHWDWLRQ� RI� LQIRUPDWLRQ� DQG�
SUREOHPV� RQ� DGDSWLQJ� WKH� LQGLFDWRUV� WR� WKH� YLGHR�
HYDOXDWLRQ�� :H� DOVR� LQWHQG� WR� GHWHFW� HUURUV� RU�
VLWXDWLRQV� ZKHUH� WKH� XVDELOLW\� FULWHULD� LV� QRW� PHW��
ZKLFK�FDQ�EH� LPSURYHG��7KXV�� WKH�YLGHR�HYDOXDWLRQ�
LQVWUXPHQW� ZDV� VXEMHFWHG� WR� DQ� HYDOXDWLRQ� E\� WZR�
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VSHFLDOLVWV� LQ� WKH� ILHOG� RI� (GXFDWLRQDO� 7HFKQRORJ\��
7KH� LQIRUPDWLRQ� FROOHFWHG� ZLWK� WKLV� KHXULVWLF�
DVVHVVPHQW� ZLOO� VHUYH� WR� UHIRUPXODWH� WKH� YLGHR�
DVVHVVPHQW� WRRO� EDVHG� RQ� WKH� H[SHUWV
�
UHFRPPHQGDWLRQV��

7KLV�WHVW�ZDV�SUHYLRXVO\�VFKHGXOHG�ZLWK�WKH�WZR�
VSHFLDOLVWV�� RQ� D� GDWH� DQG� SODFH� HVWDEOLVKHG� IRU� WKDW�
SXUSRVH�� 'DWD� FROOHFWLRQ� ZDV� REWDLQHG� XVLQJ� WKH�
PHWKRG� WKLQN� DORXG�� ZKHUH� ZKLOH� WKH� H[SHUWV� ZHUH�
DQDO\VLQJ�WKH�YLGHR�HYDOXDWLRQ�LQVWUXPHQW��WKH\�ZHUH�
WDONLQJ�DQG�ZH�ZHUH�UHFRUGLQJ�ZKDW�ZDV�JRLQJ�RQ�WR�
ODWHU�UHYLHZ��7KH�H[SHUWV�KDG�D�SDSHU�YHUVLRQ�RI�WKH�
HYDOXDWLRQ� LQVWUXPHQW� DQG� SHUIRUPHG� D� IUHH�
H[SORUDWLRQ� RI� WKH� GRFXPHQW�� ZLWKRXW� SUHYLRXVO\�
GHILQHG�FULWHULD�LQ�RUGHU�WR�GHWHFW�DQRPDOLHV�WKDW�ZH�
FDQ�FRUUHFW��:H�DVNHG�WR�DQDO\VH�WKH�YLGHR�HYDOXDWLRQ�
WRRO� DQG� YHUEDOL]H� WKH� VWUHQJWKV�� ZHDNQHVVHV� DQG�
VXJJHVWLRQV� IRU� LPSURYHPHQW�� 7KH�PDWHULDO� XVHG� LQ�
WKLV�WHVW�ZDV�ZULWWHQ�PDWHULDO�RQ�SDSHU�IRU�UHJLVWUDWLRQ��
WKH� SULQWHG� YLGHR� HYDOXDWLRQ� LQVWUXPHQW� DQG� WKH�
FRPSXWHU�IRU�YLHZLQJ�YLGHRV�FUHDWHG�E\�WKH�VWXGHQWV��
7KURXJKRXW� WKLV� WHVW�� UHFRPPHQGDWLRQV�ZHUH�PDGH��
VXJJHVWLRQV�WR�FODULI\�WKH�LQIRUPDWLRQ�SUHVHQW� LQ� WKH�
LQGLFDWRUV�DQG�HUURUV�GHWHFWHG�WKDW�ZHUH�FRUUHFWHG�LQ�
WKH�IROORZLQJ�YHUVLRQ��%HWD���

������ %HWD�9HUVLRQ�

:LWK� WKH� UHVXOWV� RI� WKH� KHXULVWLF� HYDOXDWLRQ� WHVWV�
FDUULHG�RXW�DQG�WKH�H[SHUWV
�JXLGHOLQHV��ZH�PDGH�WKH�
QHFHVVDU\�DGDSWDWLRQV�DQG�FKDQJHV��JRLQJ�IRUZDUG�WR�
WKH�%HWD�YHUVLRQ�RI�WKH�YLGHR�HYDOXDWLRQ�LQVWUXPHQW��
,Q� WKH� KHDGLQJ� LQ� WKH� QHZ� YHUVLRQ� ZH� SUHVHQW� WKH�
REMHFWLYH� RI� WKH� HYDOXDWLRQ� LQVWUXPHQW� DQG� ZH� DOVR�
UHSODFH�WKH�WLWOH�ZLWK�WKH�RQH�VXJJHVWHG��

7R�PDNH� WKH�YLGHR�HYDOXDWLRQ� WRRO�DFFHVVLEOH�� LW�
EHFDPH� DYDLODEOH� RQOLQH� WKURXJK� D� *RRJOH� )RUPV�
IRUP��7KLV�OHG�WR�VRPH�FKDQJHV�LQ�WKH�LQLWLDO�VWUXFWXUH��
:H�FKRVH�WR�SODFH�WKH�ILUVW�GLPHQVLRQ�WR�EH�HYDOXDWHG�
>5HPHPEHU@� QH[W� WR� WKH� KHDGHU� RI� WKH� HYDOXDWLRQ�
LQVWUXPHQW�DQG� WKH�GLPHQVLRQV�RQ�VHSDUDWH�SDJHV� WR�
IDFLOLWDWH� WKH� DQDO\VLV� DQG� FRPSOHWLRQ� E\� WKH�
HYDOXDWLQJ�WHDFKHU��*RLQJ�RQOLQH�DOORZHG�WKH�WHDFKHU�
DIWHU�FRPSOHWLQJ�WKH�ILOOLQJ��WR�VXEPLW�WKH�DVVHVVPHQW�
DQG�WKH�GDWD�JHWV�RUJDQL]HG�LQ�WKH�VDPH�GRFXPHQW�WKDW�
DOORZV�IXUWKHU�DQDO\VLV��,Q�WKLV�ZD\��WKH�VDPH�WHDFKHU�
FDQ�HYDOXDWH�VHYHUDO�YLGHRV�DQG�� LQ� WKH�HQG��DQDO\VH�
WKH�UHVXOWV�REWDLQHG��

�� 5(68/76�

,Q�WKH�ILUVW�VWDJH�RI�WKH�SUHOLPLQDU\�LQYHVWLJDWLRQ��DOO�
WHDFKHUV�DGPLWWHG��WKDW�WKH�YLGHRV�ZHUH�VFLHQWLILFDOO\�

FRUUHFW�DQG�WKDW�WKH\�KDYH�SHGDJRJLFDO�SRWHQWLDO��2QO\�
�� WHDFKHUV� LQGLFDWHG� WKDW� WKH\� WRWDOO\�DJUHH�ZLWK� WKH�
VFLHQWLILFLW\� DQG�SHGDJRJLFDO� SRWHQWLDO� RI� WKH�YLGHR��
2QO\�RQH�RI�WKH�WHDFKHUV�VKRZHG�QR�GHVLUH�WR�XVH�WKH�
YLGHR�LQ�WKHLU�FODVVHV��

,Q� WKH� VHFRQG� VWDJH� RI� WKH� SUHOLPLQDU\�
LQYHVWLJDWLRQ��ZLWK�UHJDUGV�WR�VFLHQWLILF�FRUUHFWLRQ��WKH�
WHDFKHUV� UHSRUWHG� WKDW� PRVW� RI� WKH� YLGHRV� KDG� DQ�
H[FHOOHQW� PDVWHU\� RI� FRQFHSWV�� 5HJDUGLQJ� WKH�
FRUUHFWLRQ�RI� LQIRUPDWLRQ�� WKH� WHDFKHUV�UHSRUWHG� WKDW�
WKH� YLGHRV� SUHVHQW� ZHOO�DUWLFXODWHG� LQIRUPDWLRQ��
ZLWKRXW�JUDPPDWLFDO�FRUUHFWLRQV�RU�ZLWKRXW�VFLHQWLILF�
ODQJXDJH�LQDFFXUDFLHV��7HDFKHUV�VDLG�WKDW��WKH�YLGHRV�
ZHUH� VFLHQWLILFDOO\� FRUUHFW� DQG� KDYH� HGXFDWLRQDO�
SRWHQWLDO��7KH\�RQO\�SRLQW�RXW� VRPH� LQDFFXUDFLHV� LQ�
WHUPV�RI�WKH�H[SODQDWLRQ�RI�WKH�LQIRUPDWLRQ��%XW�WKH\�
UHFRJQL]H�WKDW�WKH�LQIRUPDWLRQ�SUHVHQWHG�E\�VWXGHQWV�
LQ�WKH�YLGHRV�LV�ZHOO�DUWLFXODWHG��

,Q� WKH� �VW� KHXULVWLF� HYDOXDWLRQ� WHVW� ZLWK� WZR�
PDWKHPDWLFV� WHDFKHUV�� WHDFKHUV� ZHUH� LQIRUPHG� WKDW�
WKH� WHVW� FRQVLVWHG� RI� DVVHVVLQJ� WKH� FODULW\� RI� WKH�
LQVWUXFWLRQV�� DQG� LQ� UHODWLRQ� WR� WKH� PDWKHPDWLFDO�
FRQFHSW�FRYHUHG��7KH�HYDOXDWRUV�VWDUWHG�E\�YLHZLQJ�D�
YLGHR�RQ�GLYLVLELOLW\�FULWHULD�DQG�UHDGLQJ� WKH� WH[W�RI�
WKH�HYDOXDWLRQ�WRRO��:H�QRWLFHG�WKDW�WKH�ZD\�WKH�VXE�
GLPHQVLRQV�ZHUH�SUHVHQWHG�DQG�WKH�IDFW�WKDW�WKH\�ZHUH�
WKH�VDPH�LQ�HDFK�GLPHQVLRQ�FUHDWHG�VRPH�FRQIXVLRQ�
LQ�WKH�LQWHUSUHWDWLRQ�RI�WKH�JULG��0LVWDNHV�DOVR�DURVH�
UHJDUGLQJ�WKH�VLJQLILFDQFH�RI�WKH�JULG
V�GLPHQVLRQV��

7HDFKHUV� TXHVWLRQHG� XV� DERXW� ZKDW� HDFK�
GLPHQVLRQ�PHDQW� DQG�ZKDW� LW� LPSOLHG� IRU� WKH� YLGHR�
HYDOXDWLRQ� SURFHVV��:H� UHDOL]HG� WKDW� ZH� QHHGHG� WR�
IXUWKHU� DGMXVW� WKH� LQIRUPDWLRQ� FRQWDLQHG� LQ� WKH�
LQGLFDWRUV� WR� WKH� VWDJHV� RI� WKH� -X[WDOHDUQ� OHDUQLQJ�
SURFHVV��WR�IDFLOLWDWH�LWV�LQWHUSUHWDWLRQ�IRU�WKH�XVHU��:H�
DOVR�QRWLFHG�WKDW�VRPH�RI�WKH�LQGLFDWRUV�ZHUH�QRW�FOHDU�
HQRXJK� WR� DOORZ� D� TXLFN� UHVSRQVH�� 7HDFKHUV� ZHUH�
XQDEOH�� IRU� H[DPSOH�� WR� UHVSRQG� WR� WKH� LQGLFDWRUV�
³SODQ� D� FRKHUHQW� H[SODQDWLRQ� VWUXFWXUH´�� ³IRUPXODWH�
K\SRWKHVHV´� DQG� ³OLVW� WKH� HVVHQWLDO� DVSHFWV� RI� WKH�
LQIRUPDWLRQ� SUHVHQWHG´��7KH� LQGLFDWRU� ³PDUNLQJ� WKH�
NH\�DVSHFWV�RI�WKH�FRQFHSW´�DQG�WKH�LQGLFDWRU�³VKRZV�
XQGHUVWDQGLQJ�DERXW�WKH�FRQFHSW´�DOVR�UDLVHG�GRXEWV�
DQG� GLIIHUHQW� LQWHUSUHWDWLRQV� UHJDUGLQJ� ZKDW� LW�
UHIHUUHG� WR��KRZ� LW�ZDV� LQWHQGHG� WR�EH�PDUNHG��7KH�
LQGLFDWRU� ³XVH� PDWKHPDWLFDOO\� FRUUHFW� DQG� FOHDU�
WHUPLQRORJ\´� LQ� WKH� RSLQLRQ� RI� RQH� RI� WKH� WHDFKHUV�
VKRXOG� KDYH� RQO\� WKH� ZRUG� ³FRUUHFW´�� EHFDXVH�
DFFRUGLQJ� WR� WKLV� WHDFKHU�� WKH� ZRUG� ³FOHDU´� LV�
XQGHUVWRRG�WR�EH�FRUUHFW�DOUHDG\��

,Q�WKH��QG�KHXULVWLF�HYDOXDWLRQ�WHVW�ZLWK�DQ�H[SHUW�
LQ� &XUULFXOXP� 'HYHORSPHQW�� WKH� FROOHFWLRQ� RI�
LQIRUPDWLRQ� IURP� WKLV� WHVW� VHUYHG� WR� UHIRUPXODWH� WKH�
WRRO� DFFRUGLQJ� WR� LWV� UHFRPPHQGDWLRQV�� ,Q� WKLV� WHVW��
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SUHYLRXVO\� VFKHGXOHG�� ZH� SUHVHQWHG� WKH� H[SHUW�� WKH�
$/3+$�����YHUVLRQ�RQ�SDSHU��:H�DOVR�SUHVHQWHG�DQ�
H[DPSOH� RI� D� YLGHR� FUHDWHG� E\� D� VWXGHQW� VR� WKDW� KH�
FRXOG� H[SORUH� LW�� 7KH� H[SHUW�� UHDG�� DQDO\VHG� DQG�
SHUIRUPHG� D� IUHH� H[SORUDWLRQ� ZLWKRXW� SUHYLRXVO\�
GHILQHG� FULWHULD�� LQ� RUGHU� WR� GHWHFW� PLVWDNHV� DQG�
LUUHJXODULWLHV� LQ� WKH� HYDOXDWLRQ� LQVWUXPHQW� WR� EH�
FRUUHFWHG�E\�XV��7KH� WHVW�ZDV� FDUULHG� RXW� XVLQJ� WKH�
WKLQN�DORXG�GDWD�FROOHFWLRQ�PHWKRG��,Q� WKLV�ZD\�� WKH�
H[SHUW� FRPPHQWHG� DORXG� RQ� KLV� REVHUYDWLRQV�ZKLOH�
DQDO\VLQJ� HDFK� RI� WKH� GLPHQVLRQV� RI� WKH� HYDOXDWLRQ�
LQVWUXPHQW��'XULQJ�WKH�WHVW��WKH�DQDO\VLV�YHUEDOL]HG�E\�
WKH� H[SHUW�� WKH� H[SHUW
V� UHDFWLRQ� WR� WKH� LQIRUPDWLRQ�
SUHVHQWHG�ZDV�UHFRUGHG�IRU�ODWHU�DQDO\VLV��

7KH� VHFRQG� H[SHUW� LV� D� GRFWRU� LQ� (GXFDWLRQ��
VSHFLDOLVW� LQ� FXUULFXOXP� GHYHORSPHQW�� DXWKRU� RI�
VHYHUDO� SUHVHQWDWLRQV� LQ� WKH� ILHOG�RI� DVVHVVPHQW��+H�
FXUUHQWO\�ZRUNV�DV�D�WHDFKHU�LQ�D�JURXS�RI�VFKRROV�LQ�
WKH�QRUWK�RI�WKH�FRXQWU\�DQG�DV�FRRUGLQDWRU�RI�VHYHUDO�
SURMHFWV� DW� VFKRRO� OHYHO�� 7KH� 6SHFLDOLVW� VWDUWHG� E\�
UHDGLQJ�WKH�YLGHR�HYDOXDWLRQ�LQVWUXPHQW��WKHQ�YLHZHG�
WKH�H[DPSOH�RI�RQH�RI�WKH�YLGHRV�PDGH�E\�WKH�VWXGHQWV�
DQG�WKHQ�DQDO\VHG�HDFK�RI�WKH�GLPHQVLRQV�RI�WKH�WRRO��
+H� LGHQWLILHG� VRPH� PLVWDNHV�� WKH� ODFN� RI� DQ�
H[SODQDWLRQ�RI�ZKDW�HDFK�RI�WKH�GLPHQVLRQV�SUHVHQWHG�
WKURXJKRXW� WKH� DVVHVVPHQW� LQVWUXPHQW� PHDQV�� $�
GLIIHUHQW� RUJDQL]DWLRQ� RI� WKH� LQGLFDWRUV� ZDV�
VXJJHVWHG��RUJDQL]LQJ� WKHP�LQ�RUGHU�RI�H[HFXWLRQ� LQ�
WKH�DFWLRQ��+H�DOVR�VXJJHVWHG�WKH�UHPRYDO�RI�WKH�VLGH�
QXPEHULQJ�LQ�HDFK�RI�WKH�LQGLFDWRUV�DQG�WKDW�ZH�DGG�
DW�WKH�WRS�RI�HDFK�GLPHQVLRQ�WKH�SKUDVH�>7KH�VWXGHQW�
FDQ«@��WR�PDNH�LW�FOHDUHU�ZKDW�ZH�ZDQW�WR�HYDOXDWH��
+H� VXJJHVWHG� WKDW� ZH� VWDQGDUGL]H� WKH� FDWHJRULHV��
SXWWLQJ� LQ� WKH� VDPH� YHUE� WHQVH�� IRU� H[DPSOH�
>'HVFULEHV@�� >8QGHUVWDQGV@�� 7KH� H[SHUW� DOVR�
VXJJHVWHG� WKDW� WKH� ODVW� LQGLFDWRU� RI� HDFK� GLPHQVLRQ�
VKRXOG� XVH� WKH� ZRUG� RI� WKH� GLPHQVLRQ� LWVHOI�
FRUUHVSRQGLQJ� WR� D� PRUH� DGYDQFHG� OHYHO� RI�
XQGHUVWDQGLQJ�� IRU� H[DPSOH�� LQ� GLPHQVLRQ� �$���
>UHPHPEHU@�� LQ� GLPHQVLRQ� �%��� WR� >XQGHUVWDQG@��
7KURXJKRXW�WKLV�WHVW��WKH�H[SHUW�PDGH�VXJJHVWLRQV�WKDW�
ZHUH� PHW� DQG� FRUUHFWHG� LQ� WKH� QH[W� YHUVLRQ� RI� WKH�
YLGHR�DVVHVVPHQW�LQVWUXPHQW��$W�WKH�EHJLQQLQJ�RI�WKH�
WRRO� ZH� SUHVHQW� D� EULHI� GHVFULSWLRQ� RI� HDFK� RI� WKH�
GLPHQVLRQV��:H�UHRUJDQL]HG�WKH�LQGLFDWRUV�DFFRUGLQJ�
WR� WKH� VHTXHQFH� RI� VWHSV� LQ� WKH� -X[WD/HDUQ� OHDUQLQJ�
SURFHVV��:H� UHPRYHG� WKH�QXPEHULQJ� LQ�HDFK�RI� WKH�
LQGLFDWRUV��:H�KDYH�VWDQGDUGL]HG�VRPH�WHUPV�XVHG�LQ�
WKH� WH[W� RI� WKH� LQGLFDWRUV�� :H� UHYLHZHG� WKH� YHUEDO�
IRUPV�XVHG�LQ�HDFK�RI�WKHP�DQG�DGG�LQ�HDFK�GLPHQVLRQ�
DQ� LQGLFDWRU�ZLWK� WKH�ZRUG� XVHG� WR� FKDUDFWHUL]H� WKH�
GLPHQVLRQ�� :H� DOVR� VLPSOLILHG� WKH� SUHVHQWDWLRQ� RI�
HDFK�RI�WKH�GLPHQVLRQV��SUHVHQWLQJ�LQ�WKH�QHZ�YHUVLRQ�
RQO\�LWV�QDPH���

:LWK�WKH��UG�KHXULVWLF�HYDOXDWLRQ�WHVW��ZH�UHDOL]HG�
WKDW� ZH� ZRXOG� KDYH� WR� EHWWHU� FODULI\� VRPH� RI� WKH�
LQGLFDWRUV�� 7KH� LQGLFDWRU� >FODULILHV� WKH� REVWDFOHV@� RI�
WKH� >UHPHPEHU@� GLPHQVLRQ�� WKH� LQGLFDWRUV� >)RFXVHV�
SUHVHQWDWLRQ� RQ� LQIRUPDWLRQ� DERXW� WKH� FRQFHSW@��
>LQIRUPV� DERXW� WKH� FRQFHSW@� DQG� >GHFRQVWUXFWV� WKH�
FRQFHSW@� RI� WKH� >$QDO\]H@� GLPHQVLRQ� UDLVHG� GRXEWV�
UHJDUGLQJ� LWV� LQWHUSUHWDWLRQ�� LQ� UHODWLRQ� WR�ZKDW�ZDV�
H[SHFWHG�WR�EH�HYDOXDWHG�ZLWK�WKHVH�LQGLFDWRUV��$V�WKH�
WHVW� SURJUHVVHG��ZH� DOVR� QRWLFHG� WKDW� VRPH� WHDFKHUV�
KDG�GLIILFXOW\�GLVWLQJXLVKLQJ�WKH�LQGLFDWRU�>SUHVHQWLQJ�
LQIRUPDWLRQ�IRU�WKH�SHUFHSWLRQ�RI�WKH�FRQFHSW��ZLWKRXW�
ZKLFK� LW� ZRXOG� QRW� EH� QRWLFHDEOH@�� 6WLOO� LQ� WKLV�
GLPHQVLRQ�� WKUHH�RI� WKH� WHDFKHUV�DVNHG�XV�ZKDW�ZDV�
WKH� GLIIHUHQFH� EHWZHHQ� WKH� LQGLFDWRU� >PDNHV�
JHQHUDOL]DWLRQV�LQ�UHODWLRQ�WR�PDWKHPDWLFDO�LGHDV�DQG�
SURFHGXUHV@� DQG� WKH� LQGLFDWRU� >PDNHV� LQIHUHQFHV�
DERXW� WKH� LQIRUPDWLRQ� SUHVHQWHG@�� 6LPLODUO\�� LQ� WKH�
GLPHQVLRQ� >&UHDWH@� WKH� GLIIHUHQFH� EHWZHHQ� WKH�
LQGLFDWRU� >EXLOGLQJ�D�FRQQHFWLRQ�RI� LGHDV�FDSDEOH�RI�
H[HPSOLI\LQJ� WKH� FRQFHSW@� DQG� WKH� LQGLFDWRU�
>SURGXFLQJ� DQ� H[SODQDWLRQ� RI� WKH� FRQFHSW@� DOVR�
JHQHUDWHG� LQ� WKH� WHDFKHUV� WKH� IHHOLQJ� WKDW� WKH\�ZHUH�
HYDOXDWLQJ�WKH�VDPH�WKLQJ��

,Q�WKH��WK�KHXULVWLF�HYDOXDWLRQ�WHVW��WKH�H[SHUWV�LQ�
(GXFDWLRQDO�7HFKQRORJ\�GHWHFWHG�VRPH�PLVWDNHV�DQG�
VXJJHVWHG� PRYLQJ� WKH� YLGHR� HYDOXDWLRQ� LQVWUXPHQW�
IURP�SDSHU� WR� GLJLWDO� IRUPDW�� ,W�ZDV� DOVR� VXJJHVWHG�
WKDW� WKH� WLWOH� VKRXOG�EHFRPH� MXVW� >9LGHR�DVVHVVPHQW�
EDVHG�RQ�%ORRP�'LJLWDO�7D[RQRP\@��5HJDUGLQJ� WKH�
VXSSRUWLQJ�LQIRUPDWLRQ�WKDW�DFFRPSDQLHG�HDFK�RI�WKH�
GLPHQVLRQV��WKH\�VXJJHVWHG�WKDW�LW�ZDV�MXVW�>)RU�HDFK�
VWDWHPHQW�� FKHFN� WKH� RSWLRQ� WKDW� EHVW� DSSOLHV� WR� WKH�
YLGHR� \RX� DUH� HYDOXDWLQJ@�� ,Q� WKH� UHVSRQVH� RSWLRQV��
WKH\� VXJJHVWHG� UHSODFLQJ� >1RW� DSSOLFDEOH@� ZLWK� >,�
GRQ
W�NQRZ@�WR�VLPSOLI\�WKH�WDVN�IRU�WKH�HYDOXDWRU��,Q�
WKH�>5HFDOO@�GLPHQVLRQ�� WKH\�SURSRVHG�UHSODFLQJ� WKH�
ZRUG�>5HFRJQL]HV@�LQ�WKH�ILUVW�LQGLFDWRU�ZLWK�WKH�ZRUG�
>,GHQWLILHV@�� 7KH\� VXJJHVWHG� UHSODFLQJ� WKH� VHFRQG�
LQGLFDWRU�ZLWK�>5HFRJQL]HV�WKH�REVWDFOHV�WKDW�PDNH�XS�
WKH� FRQFHSW@�� UHPRYLQJ� WKH� ODVW� WZR� LQGLFDWRUV� DQG�
DGGLQJ�WKH�IROORZLQJ�>5HFDOOV�LQIRUPDWLRQ�UHODWHG�WR�
WKH� FRQWHQW@�� ,Q� WKH� >8QGHUVWDQG@� GLPHQVLRQ�� WKH�
H[SHUWV�VXJJHVWHG�UHGXFLQJ�WKH�QXPEHU�RI�LQGLFDWRUV�
SUHVHQWHG�� ,Q� WKH� >$SSO\@�GLPHQVLRQ�� WKH\�SURSRVHG�
UHSODFLQJ�WKH�ZRUG�>XVHV@�E\�>PDNHV@�DQG�UHPRYLQJ�
WKH�WKLUG�LQGLFDWRU��,Q�WKH�>$QDO\VH@�GLPHQVLRQ��WKH\�
VXJJHVWHG� UHSODFLQJ� WKH� ILUVW� LQGLFDWRU� ZLWK�
>GHFRQVWUXFWV� WKH� FRQFHSW� LQWR� VLPSOHU� FRPSRQHQWV@�
DQG�HOLPLQDWLQJ�WKH�VHFRQG��WKLUG�DQG�HLJKWK�LQGLFDWRU��
,Q� WKH� >(YDOXDWH@� GLPHQVLRQ�� H[SHUWV� VXJJHVWHG�
UHSODFLQJ� WKH� LQGLFDWRUV� ZLWK� WKH� IROORZLQJ��
>IRUPXODWH� K\SRWKHVHV� IRU� H[SODLQLQJ� WKH� FRQFHSW@��
>WU\� DQ� H[SODQDWRU\�K\SRWKHVLV@�� >MXGJH� WKH� VROXWLRQ�
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IRXQG@�� >PDNLQJ� YDOXH� MXGJPHQWV� DERXW� LW� DQG�
HYDOXDWH� WKH� VROXWLRQ� IRXQG@�� ,Q� WKH� >&UHDWH@�
GLPHQVLRQ�� WKH� H[SHUWV� VXJJHVWHG� UHSODFLQJ� WKH�
LQGLFDWRU� >XQGHUOLQLQJ� WKH� VXSSRUWLQJ� LQIRUPDWLRQ��
ZLWKRXW�ZKLFK� WKH�FRQFHSW�ZRXOG�QRW�EH�SHUFHLYHG@�
E\� >LGHDOL]LQJ� D� FRKHUHQW� DQVZHU� WR� H[SODLQ� WKH�
FRQFHSW@��WKH�LQGLFDWRU�>EXLOGLQJ�D�OLQN�RI�LGHDV@�DEOH�
WR� H[HPSOLI\� WKH� FRQFHSW� E\� WKH� LQGLFDWRU� >GUDZV� D�
ORJLFDO� VHTXHQFH� RI� LGHDV� FDSDEOH� RI� H[SODLQLQJ� WKH�
FRQFHSW@�� DQG� WKH� LQGLFDWRU� >EXLOG� D� FRUUHFW� ORJLFDO�
PDWKHPDWLFDO� H[SODQDWLRQ@�E\� WKH� LQGLFDWRU� >EXLOG� D�
FRUUHFW�H[SODQDWLRQ�IURP�WKH�VFLHQWLILF�SRLQW�RI�YLHZ@��
7KH\�DOVR�ZDUQHG�DERXW�WKH�QHHG�WR�FKDQJH�WKH�ZRUG�
>FUHDWHG@�ZLWK�WKH�ZRUG�>FUHDWH@�LQ�WKH�ODVW�LQGLFDWRU��

7KH� UHVXOWV�REWDLQHG� LQ� WKLV� WHVW�� OHG� WR� WKH�QH[W�
YHUVLRQ� LQ� GLJLWDO� IRUPDW�� ,Q� WKH� QHZ� YHUVLRQ�� ZH�
FRUUHFWHG�WKH�WLWOH��VXSSRUWLQJ�LQIRUPDWLRQ�DQG�WKH�WH[W�
RI� WKH� LQGLFDWRUV� DFFRUGLQJ� WR� WKH� VXJJHVWLRQV� WKDW�
ZHUH� PDGH� E\� WKH� H[SHUWV�� ,Q� WKH� >8QGHUVWDQGLQJ@�
GLPHQVLRQ��ZH� UHSODFHG� WKH� LQGLFDWRUV� IRU�� ,QWHUSUHW�
WKH� FRQFHSW�� FRPSDUH� WKH� FRQFHSW� ZLWK� UHODWHG�
LQIRUPDWLRQ�� H[HPSOLI\� WKH� FRQFHSW� LQ� VLPLODU�
VLWXDWLRQV� DQG� XQGHUVWDQG� WKH� HVVHQWLDO� DVSHFWV� WR�
DSSO\�WKH�FRQFHSW��

�� ',6&866,216�$1'�
&21&/86,21�

6HHNLQJ� WR� DQVZHU� WKH� SUREOHP� RI� WKH� ODFN� RI� DQ�
LQVWUXPHQW�WKDW�DOORZV�HYDOXDWLQJ�YLGHRV�SURGXFHG�E\�
WKH�VWXGHQWV�WKHPVHOYHV�DFFRUGLQJ�WR�WKH�-X[WD/HDUQ�
SURFHVV� �&UX]�� HW�� $OO��� ������� WKLV� VWXG\� DLPHG� WR�
GHVLJQ� DQG� GHYHORS� D� WRRO� FDSDEOH� RI� DVVLVWLQJ�
WHDFKHUV�LQ�WKLV�WDVN��

7KURXJKRXW� WKLV� DUWLFOH� ZH� GHVFULEH� WKH� YDULRXV�
VWDJHV� RI� GHYHORSLQJ� D� WRRO� WR� HYDOXDWH� WKH� YLGHRV�
SURGXFHG� DFFRUGLQJ� WR� WKH� -X[WD/HDUQ� SURFHVV��
7KURXJKRXW� WKH� WRRO
V� FUHDWLRQ� VWDJHV�� ZH� IROORZHG�
1LHOVHQ
V��������JXLGHOLQHV��DFFRUGLQJ�WR�ZKLFK�WKH\�
PXVW�EH�DSSHDOLQJ��LQWXLWLYH�DQG�EH�SURGXFWV�WKDW�FDQ�
EH� XVHG� ZLWK� �L�� HDVH� RI� OHDUQLQJ�� �LL�� HIILFLHQF\� LQ�
SHUIRUPLQJ�WDVNV�DQG��LLL��VDWLVIDFWLRQ��

,Q�WKH�$QDO\VH�SKDVH��LQ�DGGLWLRQ�WR�D�VWXG\�RI�WKH�
VWDWH�RI�WKH�DUW��ZH�DSSOLHG�DQ�H[SORUDWRU\�WHVW�ZLWK�WKH�
WDUJHW� DXGLHQFH� LQ� RUGHU� WR� XQGHUVWDQG� WKHLU�
FKDUDFWHULVWLFV�� QHHGV� DQG� LQWHUHVWV�� 7KHQ�� LQ� WKH�
'HVLJQ�SKDVH��ZH�GHYHORSHG�WKH�FRQWHQW�DQG�GUDIWHG�
WKH�$/3+$�YHUVLRQ�WKDW�ZH�WKRXJKW�ZRXOG�PHHW�WKH�
QHHGV� RI� RXU� WDUJHW� DXGLHQFH�� :H� FDUULHG� RXW� WKH�
KHXULVWLF� HYDOXDWLRQ� E\� H[SHUWV� LQ� RUGHU� WR� GHWHFW�
SRVVLEOH�HUURUV�LQ�RUGHU�WR�VROYH�WKHP�EHIRUH�WKH�WRRO�
LV� WHVWHG� DV� D� WDUJHW� DXGLHQFH�� $IWHU� FRUUHFWLQJ� WKH�

GHWHFWHG�HUURUV��LQ�WKH�GHYHORS�SKDVH�ZH�DSSOLHG�WKH�
WRRO�WR�WHDFKHUV�VLPLODU�WR�WKH�WDUJHW�DXGLHQFH�WR�VHH�LI�
WKH\�FRXOG�HDVLO\�OHDUQ�WR�XVH�WKH�YLGHR�HYDOXDWLRQ�WRRO�
DQG�XQGHUVWDQG�LI�LW�ZDV�D�UHVRXUFH�WKH\�QHHGHG��

7KH� SHGDJRJLFDO� V\VWHP� LV� LQ� QHHG� RI� D� QHZ�
SDUDGLJP��WR�ZKLFK�WKH�WUDGLWLRQDO�VFKRRO�LV�XQDEOH�WR�
UHVSRQG�� DQG� DQ� DFWLYH� VHDUFK� IRU� SRVVLELOLWLHV� IRU�
FKDQJH�� ZKLFK� ZLOO� SXW� WKH� GHYHORSPHQW� RI� WKH�
LQGLYLGXDO�ILUVW��LQVWHDG�RI�PHPRUL]LQJ�DQ�LQILQLW\�RI�
IDFWV��6RFLHW\�LV�EHFRPLQJ�GHSHQGHQW�RQ�WHFKQRORJ\�
DQG� QHZ� ZD\V� RI� LQWHJUDWLQJ� LW� LQWR� WKH� OHDUQLQJ�
SURFHVV��ZKHUH�EHLQJ�DEOH� WR� OHDUQ�DQG�DGDSW� WR� WKH�
QHZ�WUDLQLQJ�VNLOOV�QHHGHG�LV�D�EDVLF�VNLOO��/DDO���������
,W�LV�QHFHVVDU\�WR�OHDUQ�EDVHG�RQ�UHVHDUFK�FDUULHG�RXW�
LQ� WKH� DUHD� RI� OHDUQLQJ� DQG� IRFXV� WHDFKLQJ� RQ�
XQGHUVWDQGLQJ�DQG�SUDFWLFH��'DG]LH��%HQWRQ��9DVDORX�
	�%HDOH���������,Q�JHQHUDO��DOO�WHDFKHUV�ZHUH�DEOH�WR�
HYDOXDWH�YLGHRV�SURGXFHG�E\� WKHLU� VWXGHQWV�ZLWK� WKH�
WRRO��7KH�DSSOLFDWLRQ�RI�WKH�%HWD�YHUVLRQ�DOORZHG�XV�
WR� UHDOL]H� WKDW� WKH�SURWRW\SH�ZDV�XVHIXO� IRU� WHDFKHUV�
ZKR�XVHG�LW�DQG�PD\�EH�XVHIXO�IRU�WHDFKHUV�LQ�JHQHUDO��
$OORZV�TXLFN�DVVHVVPHQW�RI�VWXGHQW�NQRZOHGJH��

,W� DOVR� VHHPV� DSSURSULDWH� WR� DQDO\VH� LQ� IXWXUH�
UHVHDUFK�LI� WKH�OHYHO�RI�UHIOHFWLRQ�DFKLHYHG��ZLWK�WKH�
XVH�RI�WKH�HYDOXDWLRQ�LQVWUXPHQW�RI�YLGHRV�FUHDWHG�E\�
WKH�-X[WDOHDUQ�PHWKRGRORJ\��FRQWULEXWHV�WR�FKDQJH�WKH�
WHDFKHUV
�SURIHVVLRQDO�SUDFWLFH��

$&.12:/('*(0(176�

:H�ZRXOG�OLNH�WR�WKDQN�WR�WKH�WHDFKHUV�RI�WKH�3DOPHLUD�
6FKRRO�ZKR�FROODERUDWHG�LQ�WKH�WHVWV��:H�DOVR�ZRXOG�
OLNH� WR� WKDQN� WKH� H[SHUWV� IRU� WKHLU� FRQWULEXWLRQV� LQ�
LPSURYLQJ�WKH�DVVHVVPHQW�WRRO��

5()(5(1&(6�

$GDPV��$���5RJHUV��<���&RXJKODQ��7���9DQ�GHU�/LQGHQ��-���
&ORXJK��*���0DUWLQ��(���	�&ROOLQV��7����������7HHQDJHU�
QHHGV� in technology enhanced learning. Workshop on 
Methods of Working with Teenagers in Interaction De-
sign, CHI 2013��3DULV��)UDQFH��$&0�3UHVV���

$GDPV�� $��� +DUWQHWW�� (��� &ORXJK�� *��� *UDQG�� $��� 	�
*ROGVPLWK�� 5�� �������� $UWLVWLF� SDUWLFLSDWRU\� YLGHR�
PDNLQJ� IRU� VFLHQFH� HQJDJHPHQW�� &+,� ����� DQQXDO�
$&0� 6,*&+,� &RQIHUHQFH on Human Factors in 
Computing Science��7RURQWR��&DQDGD��

&UX]��6���/HQFDVWUH��-��$���&RXWLQKR��&���-RVp��5���&ORXJK��
*���	�$GDPV��$����������7KH�-X[WD/HDUQ�SURFHVV�LQ�WKH�
OHDUQLQJ�RI�PDWKV¶�WULFN\�WRSLFV��3UDFWLFHV��UHVXOWV�DQG�
WHDFKHU¶V� SHUFHSWLRQV�� ,Q� 3DXOD� (VFXGHLUR�� *HQQDUR�
&RVWDJOLROD�� 6XVDQ� =YDFHN�� -DPHV� 8KRPRLEKL� DQG�
%UXFH�0��0F/DUHQ��HG��Proceedings of CSEDU2017, 
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9th International Conference on Computer Supported 
Education, Volume 1� �SS�� ���������� 3RUWR�� 37��
6&,7(35(66��

&UX]�� 6��0��$�� �����). A edição criativa de vídeo como 
estratégia pedagógica na compreensão de threshold 
concepts���7HVH�GH�'RXWRUDPHQWR���%UDJD��3RUWXJDO��

&KXUFKHV�� $�� %ORRP
V� 'LJLWDO� 7D[RQRP\�� ��������
(GXFDWLRQDO� 2ULJDPL�� 5HFXSHUDGR� GH�
KWWS���HGRULJDPL�ZLNLVSDFHV�FRP�%ORRP
V�'LJLWDO�7D
[RQRP\���

'DG]LH��$��6���%HQWRQ��/���9DVDORX��$���	�%HDOH��5����������
6LWXDWHG� GHVLJQ� IRU� FUHDWLYH�� UHIOHFWLYH�� FROODERUDWLYH��
WHFKQRORJ\�PHGLDWHG� OHDUQLQJ�� ,Q� Proceedings of the 
2014 conference on Designing interactive systems��SS��
��������$&0��

'DG]LH��$��6���0�OOHU��0���$OLVVDQGUDNLV��$���	�0LOUDG��0��
��������&ROODERUDWLYH�/HDUQLQJ�WKURXJK�&UHDWLYH�9LGHR�
&RPSRVLWLRQ� RQ�'LVWULEXWHG�8VHU� ,QWHUIDFHV�� ,Q�State-
of-the-Art and Future Directions of Smart Learning 
�SS������������6SULQJHU��6LQJDSRUH��

'R\OH�� 6��� 	� 6HQVNH�� 1�� �������� %HWZHHQ� 'HVLJQ� DQG�
'LJLWDO��%ULGJLQJ�WKH�*DSV�LQ�$UFKLWHFWXUDO�(GXFDWLRQ��
Charrette��4�����SS�����������

)DGGH��3���	�6XOOLYDQ��3����������8VLQJ�,QWHUDFWLYH�9LGHR�WR�
'HYHORS�3UH�6HUYLFH�7HDFKHUV¶�&ODVVURRP�$ZDUHQHVV��
Contemporary Issues in Technology and Teacher 
Education��13�����SS�����������

)HUUD]��$��3��'��&��0���	�%HOKRW��5��9�� ��������%ORRP
V�
WD[RQRP\� DQG� LWV� DGHTXDF\� WR� GHILQH� LQVWUXFWLRQDO�
REMHFWLYH� LQ� RUGHU� WR� REWDLQ� H[FHOOHQFH� LQ� WHDFKLQJ��
Gestão & Produção��17�����SS�����������

)XOOHU�� '��� 	� 0DJHUNR�� %�� ������� 1RYHPEHU��� 6KDUHG�
PHQWDO� PRGHOV� LQ� LPSURYLVDWLRQDO� WKHDWUH�� ,Q�
3URFHHGLQJV�RI�WKH��WK�$&0�FRQIHUHQFH�RQ�&UHDWLYLW\�
DQG�FRJQLWLRQ��SS������������$&0��

+DUWQHWW��(���0DO]DKQ��1���	�*ROGVPLWK��5����������6KDULQJ�
YLGHR� PDNLQJ� REMHFWV� WR� FUHDWH�� UHIOHFW� 	� OHDUQ�� ,Q�
Learning through Video Creation and Sharing��/&96�
�������6HSWHPEHU��*UD]��$XVWULD��

+HFKWHU�� 5��� 	� *X\�� 0�� �������� 3URPRWLQJ� &UHDWLYH�
7KLQNLQJ�DQG�([SUHVVLRQ�RI�6FLHQFH�&RQFHSWV�$PRQJ�
(OHPHQWDU\� 7HDFKHU� &DQGLGDWHV� 7KURXJK� 6FLHQFH�
&RQWHQW� 0RYLH� &UHDWLRQ� DQG� 6KRZFDVLQJ��
Contemporary Issues in Technology and Teacher 
Education, �������SS�����������

.LQJ��)��-���*RRGVRQ��/���	�5RKDQL��)����������+LJKHU�RUGHU�
WKLQNLQJ�VNLOOV��Retrieved January��31��������

.XPDU�� 6��� 	� 9LJLO�� .�� �������� 7KH� QHW� JHQHUDWLRQ� DV�
SUHVHUYLFH� WHDFKHUV��7UDQVIHUULQJ�IDPLOLDULW\�ZLWK�QHZ�
WHFKQRORJLHV� WR� HGXFDWLRQDO� HQYLURQPHQWV��Journal of 
Digital Learning in Teacher Education��27�����SS������
�����

/DDO�� 0DUMDQ�� �������� /LIHORQJ� OHDUQLQJ� DQG� WHFKQRORJ\��
Procedia-Social and Behavioral Sciences�83��SS������
�����

/HQFDVWUH��-RVp�$OEHUWR�	�&KDYHV��-RVp�+HQULTXH���������
$YDOLDomR� +HXUtVWLFD� GH� XP� 6tWLR�:HE� (GXFDWLYR�� R�
&DVR� GR� 3URWyWLSR� �$WHOLHU� GD� ,PDJHP��� ,Q� 'LDV�� 3���
)UHLWDV��&��� 6LOYD��%���2VyULR��$��	�5DPRV��$�� �RUJ���
$FWDV�GD�9�&RQIHUrQFLD� ,QWHUQDFLRQDO�GH�7HFQRORJLDV�

GH� ,QIRUPDomR� H� &RPXQLFDomR� QD� (GXFDomR� ��
&KDOOHQJHV� ������ %UDJD�� 8QLYHUVLGDGH� GR� 0LQKR��
�����������,6%1���������������������

/HQFDVWUH�� -�� $�� �������� 0HWRGRORJLD� SDUD� R�
GHVHQYROYLPHQWR� GH� DPELHQWHV� YLUWXDLV� GH�
DSUHQGL]DJHP�� GHYHORSPHQW� UHVHDUFK�� ,Q� Educação 
Online: Pedagogia e aprendizagem em plataformas 
digitais��$QJpOLFD�0RQWHLUR��-��$QWyQLR�0RUHLUD�	�$QD�
&ULVWLQD�$OPHLGD��RUJ����6DQWR�7LUVR��'H)DFWR�(GLWRUHV��
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