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+DODZD��0HUF\�'ZL\XO��������'HYHORSLQJ�1LDV�&XOWXUH�%DVHG�(QJOLVK�7H[WERRN�
WR�(QULFK���VW�&HQWXU\�6NLOO��8QGHUJUDGXDWH�7KHVLV��$GYLVRU��<DVPLQDU�
$PDHULWD�7HODXPEDQXD��6�3G��0�3G

7KLV� VWXG\� IRFXVHV� RQ� WKH� GHYHORSPHQW� RI� D� 1LDV� FXOWXUH�EDVHG� (QJOLVK�
WH[WERRN�GHVLJQHG�WR�HQULFK���VW FHQWXU\�VNLOOV�LQ�YRFDWLRQDO�KLJK�VFKRRO�VWXGHQWV��
7KH�SUREOHP�XQGHUO\LQJ�WKLV�VWXG\�LV�WKH�ORZ�UHOHYDQFH�RI�WKH�WHDFKLQJ�PDWHULDOV�
XVHG� WR� WKH� ORFDO� FXOWXUDO� FRQWH[W PDNLQJ� LW� GLIILFXOW� IRU� WKHP� WR� XQGHUVWDQG� WKH�
PDWHULDO�LQ�GHSWK�DQG�OHDGLQJ�WR�D�GHFOLQH�LQ�PRWLYDWLRQ�WR�OHDUQ��7KH�REMHFWLYH�RI�
WKLV�UHVHDUFK�LV�WR�GHYHORS�D�1LDV�FXOWXUH�EDVHG�(QJOLVK�WH[WERRN�DQG�WR�HYDOXDWH�
LWV�TXDOLW\�LQ�WHUPV�RI�IHDVLELOLW\��SUDFWLFDOLW\��DQG�HIIHFWLYHQHVV� 7KLV�VWXG\�XVHV�D�
5HVHDUFK� DQG� 'HYHORSPHQW� �5	'�� DSSURDFK� ZLWK� $'',(� PRGHO� �$QDO\VLV��
'HVLJQ��'HYHORSPHQW��,PSOHPHQWDWLRQ��DQG�(YDOXDWLRQ���7KH�HIIHFWLYHQHVV�RI�WKH�
SURGXFW�LV�WHVWHG�XVLQJ�D�TXDVL�H[SHULPHQWDO�PHWKRG�ZLWK�D�QRQHTXLYDOHQW�FRQWURO�
JURXS� SRVWWHVW�RQO\� GHVLJQ�� 7KH� UHVHDUFK� VDPSOH� ZDV� GHWHUPLQHG� XVLQJ� FOXVWHU�
VDPSOLQJ� WHFKQLTXH� WR� UHSUHVHQW� VWXGHQWV� LQ� GLIIHUHQW� FODVV� JURXSV�� 5HVHDUFK�
VXEMHFWV�� QDPHO\� DQ� H[SHULPHQWDO� FODVV� WKDW� UHFHLYHG� WUHDWPHQW� XVLQJ� WKH�
GHYHORSHG�WH[WERRN�DQG�D�FRQWURO�FODVV�WKDW�FRQWLQXHG�OHDUQLQJ�ZLWK�WKH�VWXGHQWV
�
WH[WERRN��ZKLOH�DQ�DGGLWLRQDO�VFKRRO�ZDV�LQFOXGHG�DV�WKH�GLVVHPLQDWLRQ�FODVV��'DWD�
LV� FROOHFWHG� WKURXJK� H[SHUW� YDOLGDWLRQ�� OHDUQLQJ� LPSOHPHQWDWLRQ�� TXHVWLRQQDLUHV��
DQG�OHDUQLQJ�RXWFRPH�WHVWV� 7KH�YDOLGDWLRQ�UHVXOWV�VKRZHG�KLJK�IHDVLELOLW\�VFRUHV�
IURP�IRXU�H[SHUWV�������FXOWXUH�DQG�PDWHULDO���������ODQJXDJH���������GHVLJQ���
7KLV�ERRN�KDV�SURYHQ�WR�EH�SUDFWLFDO��ZLWK�VWXGHQW�VNLOO�DFKLHYHPHQW�UDWHV�RI�����
�FRPPXQLFDWLRQ��� ���� �FROODERUDWLRQ��� ���� �FULWLFDO� WKLQNLQJ��� DQG� ����
�FUHDWLYLW\���7KH�SRVWWHVW�UHVXOWV�LQ�WKLV�VWXG\�DOVR�GHPRQVWUDWHG�FOHDU�GLIIHUHQFHV��
ZLWK�WKH�H[SHULPHQWDO�FODVV�DFKLHYLQJ�DQ�DYHUDJH�VFRUH�RI��������ZKLOH�WKH�FRQWURO�
FODVV�UHDFKHG�RQO\��������6XUYH\�UHVXOWV�IURP�VWXGHQWV�DQG�WHDFKHU�IXUWKHU�FRQILUP�
WKH�HIIHFWLYHQHVV�RI� WKLV� WH[WERRN�� WKH�WHDFKHU�TXHVWLRQQDLUH� UHDFKHG���������WKH�
H[SHULPHQWDO�FODVV��������DQG�WKH�GLVVHPLQDWLRQ�������� 7KXV��WKH�1LDV�FXOWXUH�
EDVHG� (QJOLVK� WH[WERRN� FDQ� EH� FRQFOXGHG� DV� D� IHDVLEOH�� SUDFWLFDO�� DQG� HIIHFWLYH�
OHDUQLQJ� UHVRXUFH�� FDSDEOH� RI� LQWHJUDWLQJ� ORFDO� ZLVGRP�� VWUHQJWKHQLQJ� VWXGHQWV
�
FXOWXUDO�LGHQWLW\��DQG�HTXLSSLQJ�WKHP�ZLWK���VW FHQWXU\�VNLOOV�

.H\ZRUGV�� ��VW &HQWXU\� 6NLOOV�� (QJOLVK� 7H[WERRN�� 1LDV� &XOWXUH�� 5HVHDUFK�
DQG�'HYHORSPHQW��5	'���9RFDWLRQDO�+LJK�6FKRRO�6WXGHQWV�



ŝŝ

$%675$.

+DODZD��0HUF\�'ZL\XO��������'HYHORSLQJ�1LDV�&XOWXUH�%DVHG�(QJOLVK�7H[WERRN�
WR�(QULFK���VW�&HQWXU\�6NLOO��8QGHUJUDGXDWH�7KHVLV��$GYLVRU��<DVPLQDU�
$PDHULWD�7HODXPEDQXD��6�3G��0�3G

3HQHOLWLDQ� LQL� EHUIRNXV� SDGD� SHQJHPEDQJDQ� EXNX� WHNV� EDKDVD� ,QJJULV�
EHUEDVLV�EXGD\D�1LDV�\DQJ�GLUDQFDQJ�XQWXN�PHQLQJNDWNDQ�NHWHUDPSLODQ�DEDG�NH�
���SDGD�VLVZD�VHNRODK�PHQHQJDK�NHMXUXDQ��0DVDODK�\DQJ�PHQGDVDUL�SHQHOLWLDQ�LQL�
DGDODK� UHQGDKQ\D� UHOHYDQVL� EDKDQ� DMDU� \DQJ� GLJXQDNDQ� GHQJDQ� NRQWHNV� EXGD\D�
ORFDO�VHKLQJJD�PHQ\XOLWNDQ�PHUHND�XQWXN�PHPDKDPL�PDWHUL�VHFDUD�PHQGDODP�GDQ�
PHQ\HEDENDQ� SHQXUXQDQ� PRWLYDVL� EHODMDU�� 7XMXDQ� SHQHOLWLDQ� LQL� DGDODK�
PHQJHPEDQJNDQ� EXNX� WHNV� EDKDVD� ,QJJULV� EHUEDVLV� EXGD\D� 1LDV� GDQ�
PHQJHYDOXDVL� NXDOLWDVQ\D� GDODP KDO� NHOD\DNDQ�� NHSUDNWLVDQ�� GDQ� HIHNWLYLWDV�
3HQHOLWLDQ� LQL� PHQJJXQDNDQ� SHQGHNDWDQ� 3HQHOLWLDQ� GDQ� 3HQJHPEDQJDQ� �5	'��
GHQJDQ� PRGHO� $'',(� �$QDOLVLV�� 'HVDLQ�� 3HQJHPEDQJDQ�� ,PSOHPHQWDVL�� GDQ�
(YDOXDVL��� (IHNWLYLWDV� SURGXN� GLXML� PHQJJXQDNDQ� PHWRGH� TXDVL�HNVSHULPHQWDO�
GHQJDQ�GHVDLQ� SRVWWHVW�RQO\� NHORPSRN�NRQWURO� QRQ�HNXLYDOHQ�� 6DPSHO� SHQHOLWLDQ�
GLWHQWXNDQ� PHQJJXQDNDQ� WHNQLN� VDPSOLQJ� NOXVWHU� XQWXN� PHZDNLOL� VLVZD GDUL�
EHUEDJDL� NHORPSRN� NHODV�� 6XEMHN� SHQHOLWLDQ�� \DLWX� NHODV� HNVSHULPHQ� \DQJ�
PHQHULPD� SHUODNXDQ� PHQJJXQDNDQ� EXNX� WHNV� \DQJ� GLNHPEDQJNDQ� GDQ� NHODV�
NRQWURO� \DQJ� PHODQMXWNDQ� SHPEHODMDUDQ� GHQJDQ� EXNX� WHNV� VLVZD�� VHPHQWDUD�
VHNRODK� WDPEDKDQ� GLPDVXNNDQ� VHEDJDL� NHODV� GLVHPLQDVL�� 'DWD� GLNXPSXONDQ�
PHODOXL�YDOLGDVL�DKOL��LPSOHPHQWDVL�SHPEHODMDUDQ��NXHVLRQHU��GDQ�WHV�KDVLO�EHODMDU�
+DVLO�YDOLGDVL�PHQXQMXNNDQ�VNRU�NHOD\DNDQ�WLQJJL�GDUL�HPSDW�DKOL�������EXGD\D�
GDQ� PDWHUL�� ������� EDKDVD�� ������� GHVDLQ��� %XNX� LQL� WHUEXNWL� SUDNWLV�� GHQJDQ�
WLQJNDW� SHQFDSDLDQ� NHWHUDPSLODQ� VLVZD� VHEHVDU� ���� �NRPXQLNDVL��� ���� �NHUMD�
VDPD��������SLNLUDQ�NULWLV���GDQ������NUHDWLYLWDV���+DVLO�SRVWWHVW�GDODP�VWXGL� LQL�
MXJD�PHQXQMXNNDQ�SHUEHGDDQ�\DQJ�MHODV��GHQJDQ�NHODV�HNVSHULPHQ�PHQFDSDL�VNRU�
UDWD�UDWD��������VHPHQWDUD�NHODV�NRQWURO�KDQ\D�PHQFDSDL��������+DVLO�VXUYHL�GDUL�
VLVZD� GDQ� JXUX� OHELK� ODQMXW PHQJRQILUPDVL� HIHNWLYLWDV� EXNX� WHNV� LQL�� GHQJDQ�
NXHVLRQHU� JXUX� PHQFDSDL� �������� NHODV� HNVSHULPHQ� ������� GDQ� GLVHPLQDVL
������� 'HQJDQ�GHPLNLDQ��EXNX�WHNV�%DKDVD�,QJJULV�EHUEDVLV�EXGD\D�1LDV�GDSDW�
GLVLPSXONDQ� VHEDJDL� VXPEHU� EHODMDU� \DQJ� OD\DN�� SUDNWLV�� GDQ HIHNWLI�� PDPSX�
PHQJLQWHJUDVLNDQ� NHELMDNVDQDDQ� ORNDO�� PHPSHUNXDW� LGHQWLWDV� EXGD\D� VLVZD�� GDQ�
PHPEHNDOL�PHUHND�GHQJDQ�NHWHUDPSLODQ�DEDG�NH����

.DWD� .XQFL�� � .HWHUDPSLODQ� DEDG� ���� %XNX� 7HNV %DKDVD� ,QJJULV�� %XGD\D�
1LDV�� 3HQHOLWLDQ� GDQ� 3HQJHPEDQJDQ� �5	'��� 6LVZD 6HNRODK�
0HQHQJDK�.HMXUXDQ�


