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Abstract:�7KLV� UHVHDUFK�H[DPLQHV�FKHPLVWU\� WHDFKHUV¶�XQGHUVWDQGLQJ�RQ�&ODVVURRP�$FWLRQ�5HVHDUFK�

�&$5��DQG�WKHLU�DELOLW\�WR�GHVLJQ�&$5�LQ�K\EULG�OHDUQLQJ�EDVHG�VHOI�GHYHORSPHQW�SURJUDP��7KH�UHVHDUFK�

HPSOR\HG�RQH� JURXS�SUHWHVW� SRVWWHVW� GHVLJQ�)LIWHHQ�KLJK� VFKRRO� FKHPLVWU\� WHDFKHUV� LQ�6OHPDQ�ZHUH�

LQYROYHG��7KH�SURJUDP�ZDV�FDUULHG�RXW� WKURXJK�FRXUVH�ZRUN�DQG� WUDLQLQJ�IROORZLQJ�,Q�2Q�,Q�IRUPDW�

�IDFH�WR�IDFH��SUDFWLFH��DQG�IDFH�WR�IDFH�PHHWLQJV���,W�ZDV�VXSSRUWHG�E\�WKH�XVH�RI�7LQXODU�ZHEVLWH��KWWS���

GLNNLWLQXODU�ZL[�FRP�WLWLQXODU���7KH� UHVHDUFK�¿QGLQJV� VKRZ� WKDW� WKH� LQFUHDVH� RI� FKHPLVWU\� WHDFKHUV¶�

XQGHUVWDQGLQJ�RQ�&$5�FDQ�EH�FDWHJRUL]HG�DV�µPHGLXP¶��7KHLU�DELOLW\�WR�GHVLJQ�D�&$5�FDQ�EH�FDWHJRUL]HG�

DV�µJRRG¶��7KH�DSSURSULDWHQHVV�RI�WKH�DFWLRQ�DQG�GDWD�FROOHFWLRQ�LQVWUXPHQW�FRQVWLWXWH�WKH�DELOLW\�ZLWK�WKH�

ORZHVW�VFRUH��&RQWLQXRXV�LPSOHPHQWDWLRQ�RI�WKH�SURJUDP��DSSURSULDWH�VXSHUYLVLRQ�DQG�VFDIIROGLQJ�IURP�

WKH�WXWRU�VLJQL¿FDQWO\�HQKDQFH�WHDFKHUV¶VHOI�GHYHORSPHQW�
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KEMAMPUAN MERANCANG PENELITIAN TINDAKAN KELAS GURU KIMIA DALAM 

PROGRAM BERBASIS HYBRID LEARNING

Abstrak: 3HQHOLWLDQ�LQL�EHUWXMXDQ�XQWXN�PHQJDQDOLVLV�SHPDKDPDQ�JXUX�NLPLD�WHQWDQJ�SHQHOLWLDQ�WLQGDNDQ�

NHODV��37.��GDQ�NHPDPSXDQ�PHUHND�GDODP�PHUDQFDQJ�37.�GDODP�SURJUDP�SHQJHPEDQJDQ�GLUL�EHUEDVLV�

hybrid learning. 'HVDLQ�SHQHOLWLDQ�\DQJ�GLJXQDNDQ�one group pretest posttest design��6XEMHN�SHQHOLWLDQ�

DGDODK����RUDQJ�JXUX�NLPLD�60$�GL�.DEXSDWHQ�6OHPDQ��3URJUDP�SHQJHPEDQJDQ�GLUL�EHUEDVLV�hybrid 

learning GLODNVDQDNDQ�PHODOXL�NHJLDWDQ�SHQGLGLNDQ�GDQ�SHODWLKDQ�GHQJDQ�SROD�In-On-In��3URJUDP�GLDZDOL�

GHQJDQ� WDWDS�PXND�� SUDNWLN� GDQ�GLWXWXS�GHQJDQ� WDWDS�PXND��6HODPD�SHODNVDQDDQ�SURJUDP�GLGXNXQJ�

SHQJJXQDDQ�ZHEVLWH�7LQXODU��KWWS���GLNNLWLQXODU�ZL[�FRP�WLWLQXODU���+DVLO�SHQHOLWLDQ�PHQXQMXNNDQ�EDKZD�

SHPDKDPDQ� VHOXUXK� JXUX� NLPLD� WHQWDQJ�37.�PHQJDODPL� SHQLQJNDWDQ� GHQJDQ�NDWHJRUL� SHQLQJNDWDQ�

³VHGDQJ´��*XUX�NLPLD�PHPLOLNL�NHPDPSXDQ�GDODP�PHUDQFDQJ�37.�GHQJDQ�NDWHJRUL�EDLN��.HWHSDWDQ�

UDQFDQJDQ�WLQGDNDQ�GDQ�NHWHSDWDQ�LQVWUXPHQ�SHQJDPELODQ�GDWD�PHUXSDNDQ�LQGLNDWRU�NHPDPSXDQ�GHQJDQ�

SHQFDSDLDQ�WHUHQGDK��,PSOHPHQWDVL�SURJUDP�\DQJ�NRQWLQ\X�VHUWD�ELPELQJDQ�GDQ�scaffolding�\DQJ�WHSDW�

GDUL�WXWRU�PHPEHULNDQ�GXNXQJDQ�\DQJ�NXDW�EDJL�JXUX�XQWXN�SHQJHPEDQJDQ�GLUL��

Kata kunci: action research, hybrid learning, guru kimia, pengembangandiri

INTRODUCTION

7HDFKHU�KDV�EHFRPH�DQ�LPSRUWDQW�KXPDQ�

FRPSRQHQW� LQ� HGXFDWLRQ� WKDW� SOD\V� D� UROH� LQ�

FRQWUROOLQJ�WKH�FODVVURRP�OHDUQLQJ�SURFHVV��7KHLU�

UROH�LV�LQHYLWDEO\�FHQWUDO�LQ�VXSSRUWLQJ�WKH�VXFFHVV�

RI�D�VWXG\�SURJUDP��6RPH�VWXGLHV�KDYH�UHYHDOHG�

WKDW�WKH�UROH�RI�FKHPLVWU\�WHDFKHU�LV�EHOLHYHG�WR�EH�

FUXFLDO�LQ�DFKLHYLQJ�TXDOL¿HG�OHDUQLQJ��.KDVDZQHK�

et al������������5RKDDQ��et al��������������$GRGR�

	�*ERUH�����������.DUDPDQ�����������*KD]L�et 

al��������������7KXV��LW�LV�FHQWUDO�WR�GHYHORS�WKH�

SURIHVVLRQDOLVP�RI�FKHPLVWU\�WHDFKHUV��

7HDFKHUV� KDYHYLWDO� IXQFWLRQV�� UROH�� DQG�

SRVLWLRQ� IRU� DFFRPSOLVKLQJ� WKH� ����� HGXFDWLRQ�

YLVLRQ� DV�PDQGDWHG� LQ�88�1R����7DKXQ�������

7KH\� RXJKW� WR� FRQWLQXRXVO\� GHYHORS� WKHLU�

SURIHVVLRQDOLVP�� WKURXJK�ZKLFK� WKH\� DUH� DEOH�

WR� LPSURYH�SHGDJRJLF�� SURIHVVLRQDO�� VRFLDO� DQG�

SHUVRQDO� GHYHORSPHQW�� 7HDFKHUV¶� FRQWLQXRXV�

SURIHVVLRQDOLVP�GHYHORSPHQW�RU�Pengembangan 

keprofesionalan berkelanjutan �3.%�� LV�

PDQLIHVWHG� LQ� WHDFKHUV¶�PDLQ� WDVN�� WKDW� LV� WR�

PHHW�WKH�UHTXLUHPHQWV�DQG�GHPDQG�LQ�UHODWLRQ�WR�

WKHLU� WHDFKLQJ�SURIHVVLRQ��+RZHYHU�� LW�KDV�EHHQ�

EHOLHYHG�WKDW�WKHLU�SHUIRUPDQFH�LV�VWLOO�EHORZ�WKH�
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PLQLPXP� VWDQGDUG� �.KRGLMDK�� ����������7KXV��

LW� LV� QHFHVVDU\� WR� GHVLJQ� YDULRXV� DFWLYLWLHV� WR�

IDFLOLWDWH�WKHLU�3.%�IURP�YDULRXV�SHUVSHFWLYHV�

3HUPHQQHJ�3$1�DQG�5%�1RPRU����7DKXQ�

�����VXJJHVWV�WKDW�VHOI�GHYHORSPHQW�LV�RQH�DVSHFW�

RI�3.%��/HDUQLQJ�LQQRYDWLRQ�HPHUJLQJ�IURP�&$5�

FRQVWLWXWHV�RQH�PDWHULDO�HPSKDVL]HG�LQ�3.%��7KLV�

3.%�KDV�EHFRPH�RQH�SRLQW�LQ�WHDFKHUV¶�DVVHVVPHQW�

ZKLFK�KDV�PRWLYDWHG�WKHP�WR�GR�UHVHDUFK�DQG�ZULWH�

VFLHQWL¿F�SDSHU�

$�SUHYLRXV�VWXG\�KDV�VKRZQ�WKDW�WHDFKHUV�

SD\� OHVV� DWWHQWLRQ� WR� UHVHDUFK� WR� HQKDQFH� WKHLU�

SHUIRUPDQFH�SRVW�FHUWL¿FDWLRQ��6XSDUZRWRet al.��

����������,Q�RWKHU�ZRUGV��WKH\�KDYH�QRW�SULRULWL]HG�

UHVHDUFK�WR�VXSSRUW�OHDUQLQJ�TXDOLW\�DW�VFKRRO��$�

VWXG\�IXUWKHU�FODLPV�WKDW�WHDFKHUV�DUH�QRW�HQJDJHG�

VR�PXFK�LQ�&$5�GXH�WR�VRPH�IDFWRUV��H�J��ODFN�RI�

NQRZOHGJH��RSSRUWXQLW\�DQG�VXSSRUW��SK\VLFDOO\�

DQG�QRQ�SK\VLFDOO\��7KLV�LV�LQ�OLQH�ZLWK�=XO¿DQL��

+HUODQWL��GDQ�6RI\DQ������������ZKR�VWDWH�WKDW�

WKH�GRPLQDQW�UHDVRQV�IRU�QRW�HQJDJLQJ�LQ�&$5�

DUH�ODFN�RI�WLPH��������NQRZOHGJH��DQG�WUDLQLQJ�

RU�VXSHUYLVLRQ�RQ�&$5��������7KH�VDPH�SUREOHP�

ZDV�DFFRXQWHUHG�E\�D�JURXS�RI�FKHPLVWU\�WHDFKHUV�

LQ� 6OHPDQ��<RJ\DNDUWD� GLVWULFW�� DV� VKRZQ� LQ� D�

VXUYH\�FRQGXFWHG�EHIRUH�WHDFKHUV¶�GHYHORSPHQW�

SURJUDP��2QO\�����RI�WKH�UHVSRQGHQWV�KDYH�GRQH�

&$5��ZKLOH�WKH�UHVW�����KDYH�QRW�FRQGXFWHG�DQ\�

�:L\DUVL�	�3XUWDGL������������7KHVH�REVWDFOHV�DUH�

GXH�WR�OLPLWHG�UHIHUHQFHV�DQG�WHDFKHUV¶�ZLOOLQJQHVV�

LQ�LGHQWLI\LQJ�OHDUQLQJ�SUREOHPV�

$V�D�UHVXOW��XQLYHUVLWLHV�DUH�UHTXLUHG�WR�EH�

DFWLYHO\�LQYROYHG�LQ�GHYHORSLQJ�VFLHQFH��FKHPLVWU\�

SDUWLFXODUO\��WHDFKHUV��6XFK�GHYHORSPHQW�SURJUDP�

LV�QHHGHG�WR�EXLOG�XS�WHDFKHUV¶�UHVHDUFK�FRPSHWHQFH�

VR�DV�WR�LPSURYH�FKHPLVWU\�OHDUQLQJ�TXDOLW\��&$5�

LV�D�FODVV�UHVHDUFK�DLPHG�DW�LPSURYLQJ�WKH�OHDUQLQJ�

SUDFWLFH�DQG�SURFHVV��+LQH������������VXJJHVWV�

WKDW�&$5�KDV�DQ�LPSRUWDQW�UROH�LQ�HGXFDWLRQ�DQG�

LQ� GHYHORSLQJ� WHDFKHUV¶� SURIHVVLRQDOLVP��7KH�

NQRZOHGJH�DERXW�&$5�DQG�KRZ�WR�GR�LW�LV�FUXFLDO�

IRU�WHDFKHUV�IRU�GHVLJQLQJ�D�JRRG�&$5��

&UHVZHOO������������VXJJHVWV�IRXU�VWHSV�RI�

&$5��QDPHO\�SUREOHP�LGHQWL¿FDWLRQ�DQG�DFWLRQ�

SODQQLQJ�� DFWLRQ�� REVHUYDWLRQ�� DQG�PRQLWRULQJ��

UHIOHFWLRQ� RI� REVHUYDWLRQ� UHVXOWV� DQG� UHYLVLRQ�

SODQQLQJ� IRU� IXUWKHU�GHYHORSPHQW��&$5� LV� DOVR�

HIIHFWLYH�IRU�LPSURYLQJ�OHDUQLQJ�OLWHUDWLRQ��XVLQJ�

YDULRXV�OHDUQLQJ�VRXUFHV�RU�PHWKRGV��DV�ZHOO�DV�

IRU�GHYHORSLQJ�WKH�KDELWV�RI�LQIRUPDWLRQ�VKDULQJ�

DPRQJ� FROOHDJXHV� WR� VROYH� OHDUQLQJ� SUREOHPV�

�+RQJ�	�/DZUHQFH������������

7KH�PRGHO� RI� VHOI�GHYHORSPHQW� SURJUDP�

,Q�2Q�,QWKURXJK� FODVV�PHHWLQJV� FDQ�PRWLYDWH�

WHDFKHUV� LQ� FDUU\LQJ� RXW� &$5� \HW� LW� LV� QRW�

IUXLWIXO�HQRXJK�WR�LPSURYH�WHDFKHUV¶�NQRZOHGJH�

�3XOXQJDQ�����������,W�LV�RIWHQ�IRXQG�WKDW�WHDFKHUV�

DUH�QRW�DOZD\V�DEOH�WR�PDQDJH�WKHLU�WLPH�WR�DOORFDWH�

D� FHUWDLQ� SHULRG� RI� WLPH� IRU� VHOI�GHYHORSPHQW�

SURJUDP��7KH� KLJKO\� ORDGHG� FKHPLVWU\� VXEMHFW�

DQG�RWKHU�VFKRRO�DFWLYLWLHV�KDYH�PDGH�LW�GLI¿FXOW�

IRU�WKHPWKHP�WR�JDWKHU�DW�DFHUWDLQ�SODFH�DQG�WLPH��

7KXV�� K\EULG� OHDUQLQJ�EDVHG� VHOI�GHYHORSPHQW�

SURJUDP�PD\�EHFRPH�D�OHDUQLQJ�DOWHUQDWLYH�ZKLFK�

FRPELQHV�RQOLQH�DQG�RIÀLQH�PHHWLQJV��%RHWWFKHU�

	�&RQUDG�� ����������7KH� FRPELQDWLRQ�RI� VXFK�

SK\VLFDO�DQG�ZHE�PHHWLQJV�FDQ�DOORZ�IRU�ÀH[LEOH�

OHDUQLQJ�HQYLURQPHQW�DQG�XQOLPLWHG�UHODWLRQVKLS�

EHWZHHQ� WXWRU� DQG� SDUWLFLSDQWV� �+DVWLH��+XQJ��

&KHQ��	�.LQVKXN������������7KURXJK�VXFK�K\EULG�

OHDUQLQJ� LW� LV� H[SHFWHG� WKDW� WKH� WLPH� DQG� SODFH�

REVWDFOHV�FRXOG�EH�RYHUFRPH��7KH�PDWHULDO�DQG�

SHGDJRJLF�DVSHFWV�DUH�GHOLYHUHG�WKURXJK�WKH�IDFH�

WR�IDFH�PHHWLQJV�

:L\DUVL�	� 3XUWDGL� ����������� GHYHORS�

K\EULG�OHDUQLQJ�EDVHG�VHOI�GHYHORSPHQW�SURJUDP�

ZLWK� ,Q�2Q�,QIRUPDW� DQG� WZR�ZD\V�RI�PDWHULDO�

WUDQVIHU�� L�H�� WKURXJK� IDFH� WR� IDFH� DQG� RQOLQH�

PHHWLQJV�� 7KH� SURJUDP� FRYHUV� PDWHULDO� RQ�

UHVHDUFK� DQG�&$5�DQG� DFDGHPLF�ZULWLQJ��7ZR�

SURGXFWV�DUH�GHYHORSHG�WR�VXSSRUW�WKH�SURJUDP��

QDPHO\� KDQGERRN� DQG�7LQXODU�ZHEVLWH�� 7KLV�

DUWLFOH��VSHFL¿FDOO\��GLVFXVVHV�FKHPLVWU\�WHDFKHUV¶�

XQGHUVWDQGLQJ�RQ�&$5�DQG�WKHLU�DELOLW\�WR�GHVLJQ�

&$5� VR� DV� WR� LPSOHPHQW� WKH� K\EULG� OHDUQLQJ�

EDVHG�VHOI�GHYHORSPHQW�SURJUDP�ZKLFK�KDV�EHHQ�

GHVLJQHG�HDUOLHU��

METHODS

7KLV� UHVHDUFK� DGRSWHG� RQH� JURXS�SUHWHVW�

SRVWWHVW� GHVLJQ�7KH� VXEMHFWV� RI� WKH� UHVHDUFK�

ZHUH����RXW�RI����SDUWLFLSDQWV�RI�K\EULG�OHDUQLQJ�

SURJUDP��ZKR�ZHUH�VHOHFWHG� WKURXJK�SXUSRVLYH�

VDPSOLQJ. 7KH\� ZHUHKLJK� VFKRRO� FKHPLVWU\�

WHDFKHUV� LQ� 6OHPDQ�'LVWULFW��<RJ\DNDUWD�7KH�

EDVLV� RI� WKH� VHOHFWLRQ�ZDV� WKH� FRPSOHWHQHVV� RI�

WKHLU�&$5�GHVLJQ��LQFOXGLQJ�FOHDU�SURFHGXUH�DQG�

LQVWUXPHQW�

7KH�K\EULG�OHDUQLQJ�SURJUDP��ZKLFK�ZDV�

DLPHG� DW� LPSURYLQJ� FKHPLVWU\� WHDFKHUV¶� DELOLW\�

WR�FDUU\�RXW�&$5�DQG�WR�ZULWH�DFDGHPLF�SDSHU��

ZDV�YDOLGDWHG�E\�WKUHH�H[SHUWV�WR�EH�LPSOHPHQWHG�

ZLWK�WKH�KHOS�RI�7LQXODU�KDQGERRN�DQG�ZHEVLWH��

7KHVH�WZR�PHGLD�ZHUH�FRQVHFXWLYHO\�UDWHG�JRRG�
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DQG�IDLU��7KH�ERRN�ZDV�DVVHVVHG�RQ�WKH�EDVLV�RI�

LQVWUXFWLRQDO�GHVLJQ��FRQWHQW��DQG�WHFKQLFDO�GHVLJQ��

7KH�ZHEVLWH�ZDV�DVVHVVHG�EDVHG�RQ�WKH�DVSHFWV�

RI�FRQWLJXLW\��PRGDOLW\��UHGXQGDQF\��FRKHUHQFH��

LQWHUDFWLYLW\�� SHUVRQLILFDWLRQ�� VLPSOLFLW\�� DQG�

VSHFLDOW\��:L\DUVL�	�3XUWDGL����������������

7KH� SURJUDP�ZDV� FDUULHG� RXW� XVLQJ� in 

service 1-on service-in service 2 SDWWHUQV�DQG�ZDV�

VXSSRUWHG�E\�7LQXODUZHEVLWH��KWWS���GLNNLWLQXODU�

ZL[�FRP�WLWLQXODU�� DV� D� FRPPXQLFDWLRQ�PHGLD�

EHWZHHQ�WXWRU�DQG�SDUWLFLSDQWV��In-service 1 WRRN�

SODFH�LQ�¿YH�PHHWLQJV�DQG�WKH�PDWHULDOV�LQFOXGHG�

UHVHDUFK� DQG� HGXFDWLRQ��&$5�� GDWD� LQVWUXPHQW�

DQG�DQDO\VLV�LQ�&$5��DQG�&$5�SURSRVDO�ZULWLQJ��

On-service ZDV�FRQGXFWHG�WKURXJK�WKH�H[HFXWLRQ�

RI�&$5�E\�WKH�FKHPLVWU\�WHDFKHUV�DW�WKHLU�VFKRRO�

IRU���PRQWKV��In-service 2 ZDV�FDUULHG�RXW�LQ�WZR�

PHHWLQJV�WR�GLVFXVV�WKH�&$5�UHSRUW�DQG�DFDGHPLF�

SDSHU�ZULWLQJ��2QOLQH� WUDLQLQJ�ZDV� FDUULHG� RXW�

WKURXJK�RXW�WKH�SURJUDP��

'DWD� ZHUH� FRO OHFWHG� WKURXJK� WZR�

LQVWUXPHQWV�� L�H�� SUHWHVW�SRVWWHVW� TXHVWLRQV� DQG�

HYDOXDWLRQ�VFDOH�IRU�PHDVXULQJ�DELOLW\�WR�GHVLJQ�

&$5��7KH� TXHVWLRQV� XVHG� WR� UHYHDO� WHDFKHUV¶�

EDVLF�XQGHUVWDQGLQJ�RQ�&$5�ZHUH�WKRVH�RI�HVVD\�

W\SH� TXHVWLRQV�� 6L[� TXHVWLRQV�ZHUH� GHYHORSHG�

EDVHG�RQ�&$5�WKHRULHV��+LQH��������:LOOLDP�	�

/DZUHQFH��������7RPDO���������VXFK�DV�GH¿QLWLRQ��

FKDUDFWHULVWLFV�� VNLOOV�� LQVWUXPHQWV�� WLWWOH� DQG�

SUREOHP� IRUPXODWLRQ�DV�ZHOO� DV� FRPSRQHQWV�RI�

&$5�GHVLJQ��7KH�HYDOXDWLRQ�VFDOH�FRPSULVHG�WZR�

DVSHFWV��:LOOLDP�	�/DZUHQFH��������7RPDO���������

QDPHO\� WKH�DELOLW\� WR�HOLFLW� WKH�SUREOHPV�ZKLFK�

ZDV�PDQLIHVWHG�LQ�IRXU�HYDOXDWLRQ�LQGLFDWRUV��DQG�

WKH�DELOLW\�WR�IRUPXODWH�WKH�SUREOHP��ZKLFK�ZDV�

PDQLIHVWHG�LQ�VL[�HYDOXDWLRQ�LQGLFDWRUV��&RQWHQW�

YDOLGLW\�ZDV�GRQH�WKURXJK�H[SHUW�MXGJPHQW�E\�WZR�

H[SHUWV�RQ�FKHPLVWU\�HGXFDWLRQ�UHVHDUFK�

$QDO\VLV�RQ�WKH�SUHWHVW�SRVWWHVW�VFRUHV�ZDV�

DLPHG�DW�¿QGLQJ�RXW�ZKHWKHU�WKHUH�ZDV�GLIIHUHQFH�

EHWZHHQ�WHDFKHUV¶�XQGHUVWDQGLQJ�RQ�&$5�EHIRUH�

DQG�WKDW�DIWHU�WKH�K\EULG�OHDUQLQJ�SURJUDP��7KH�

GDWD�ZHUH� DQDO\]HG�XVLQJ�:LOFR[RQ� WHVW��$IWHU�

ZDUGV��DQDO\VLV�RI�WKH�GHSWK�RI�WKHLU�XQGHUVWDQGLQJ�

ZDV�GRQH�WKURXJK�D�gain-test ZKLFK�ZDV�DGDSWHG�

IURP�+DNH�����������DV�IROORZV�

7KH� LQFUHDVH� RI� WHDFKHUV¶� XQGHUVWDQGLQJ�

ZDV� EDVHG� RQ� WKH� YDOXH� RI� Q�JDLQ��ZKLFK�ZDV�

FDWHJRUL]HG�LQWR�³KLJK´�LI��Q�JDLQ�������³PHGLXP´�

LI��������Q�JDLQ���������DQG�³ORZ´�LI��Q�JDLQ����

����

7KH�DQDO\WLFDO�WHFKQLTXH�XVHG�WR�H[DPLQH�

WKH�VHFRQG�GDWD��WKHLU�DELOLW\�WR�GHVLJQ�&$5��ZDV�

GHVFULSWLYH� TXDOLWDWLYH�PHWKRG��7KH�SURFHGXUHV�

LQFOXGHG� VFRULQJ�� FDOFXODWLQJ� WKH� DYHUDJH��

GHWHUPLQLQJ�WKH�DELOLW\�FDWHJRULHV��DQG�UHVSRQVHV��

7KH� JXLGHOLQHV� IRU� WKH� DVVHVVPHQW� RI� WKRVH�

FRPSRQHQWV�DUH�SUHVHQWHG�LQ�WDEOH���

FINDINGS AND DISCUSSION

FINDINGS

6HOI�GHYHORSPHQW�SURJUDP� LV� IRFXVHG�RQ�

LQFUHDVLQJ�WHDFKHUV¶�XQGHUVWDQGLQJ�DQG�DELOLW\�WR�

GHVLJQ�&$5��&$5�LV�D�W\SH�RI�UHVHDUFK�VXLWDEOH�

IRU�WHDFKHUV�DV�WKH\�DUH�WKH�RQHV�ZKR�NQRZ�WKHLU�

FODVV�OHDUQLQJ�VLWXDWLRQ��,Q�In-service 1 WHDFKHUV�

ZHUH� JLYHQ� NQRZOHGJH� RQ� KRZ� SUREOHPV� LQ�

FKHPLVWU\�OHDUQLQJ�FDQ�EH�VROYHG�E\�HPSOR\LQJ�

&$5��$IWHU�IDFH�WR�IDFH�PHHWLQJV��WHDFKHUV�FRXOG�

DFFHVV�YDULRXV�WUDLQLQJ�PDWHULDOV�DQG�FRPPXQLFDWH�

ZLWK� WKHLU� WXWRU� WKURXJK�ZHEVLWH� RU� )DFHERRN�

�/D*X.L7D�Community���7KH�PDWHULDOV�ZHUH�

PRUH�RSHUDWLRQDO�LQ�QDWXUH�DQG��WKXV��WKH�WHDFKHUV�

FRXOG�DVN�TXHVWLRQV�WR�WKH�WUDLQHUV�LQ�UHODWLRQ�WR�WKH�

SUREOHPV�WKH\�KDG�DV�ZHOO�DV�LQWHUDFW�ZLWK�RWKHU�

WUDLQLQJ�SDUWLFLSDQWV�� )LJXUHV� ��� ��� DQG��� VKRZ�

YDULRXV�ORRNV�RI�WKH�RQOLQH�PHGLD�

7KH�XVH�RI�RQOLQH�PHGLD�ZDV�H[SHFWHG�WR�

KHOS� WHDFKHUV�ZKR�ZHUH� QRW� DEOH� WR� DWWHQG� LQ�

SHUVRQ�PHHWLQJV�DQG�WR�VXSSRUW�&$5�GHVLJQLQJ�

VXSHUYLVLRQ��+RZHYHU��LQ�IDFW�WKH�ZHEVLWH�ZDV�QRW�

PXFK�DFFHVVHG�E\�WKH�WHDFKHUV�WR�REWDLQ�WUDLQLQJ�

PDWHULDOV��2QO\�����RI�WKH�SDUWLFLSDQWV�DFWLYHO\�

PDGH�XVH�RI�WKH�ZHEVLWH�WR�GLVFXVV�DQG�VKDUH�LGHDV�

Chemistry Teachers’ Ability to Design Classroom Action Research in Hybrid Learning Program

Table 1. Categorizations of teachers’ ability and response
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GXULQJ� WKH� WUDLQLQJ��7KH�UHVW�RI� WKH�SDUWLFLSDQWV�

WHQGHG� WR� EH� SDVVLYH� ZLWK� YDULRXV� UHDVRQV��

7KH�PRVW� FRPPRQ� UHDVRQV�ZHUH� VORZ� LQWHUQHW�

FRQQHFWLRQ�DW�VFKRRO�RU�KRPH�DQG�XQIDPLOLDULW\�

ZLWK�WKH�ZHEVLWH��

Figure 1. Front page of the online training 

website

Figure 2. Another page of the website

Figure 3. Facebookpage for online 

interaction

7KH� DQDO\VLV� RQ� WKH� GLIIHUHQFH� EHWZHHQ�

WKH�SUHWHVWDQG�SRVWWHVW�ZDV�IUXLWIXO�WR�UHYHDO�WKH�

GLIIHUHQFH�ZLWK�UHVSHFW�WR�WHDFKHUV¶�XQGHUVWDQGLQJ�

EHIRUH�DQG�DIWHU�WKH�SURJUDP��7DEOH���GHPRQVWUDWHV�

WKDW�WKH�PHDQ�RI�WKH�SRVWWHVW�LV�KLJKHU�WKDQ�WKDW�

RI� WKH�SUHWHVW��7KH�:LOFR[RQ� WHVW� LQGLFDWHV� WKDW�

WKH�YDOXH�RI�=�LV��������ZLWK�WKH�VLJQL¿FDQFH�RI�

�������7KHUHIRUH��LW�FDQ�EH�FRQFOXGHG�WKDW�WKHUH�LV�

D�VLJQL¿FDQW�GLIIHUHQFH�LQWHDFKHUV¶�XQGHUVWDQGLQJ�

DV�VKRZQ�LQ�WKH�SUHWHVW�DQG�SRVWWHVW��

7KH�UHVHDUFK�UHVXOWV�VXJJHVW�WKDW�WKHUH�LV�DQ�

LQFUHDVH�LQ�DOO� WHDFKHUV¶�XQGHUVWDQGLQJ�RQ�&$5�

DIWHU� WKH� SURJUDP��7KH� OHYHO� RI� WKH� LQFUHDVH� LV�

GHWHUPLQHG�WKURXJK�WKH�n-gain of WKH�SUHWHVW�DQG�

SRVWWHVW�VFRUHV��7DEOH���GHPRQVWUDWHV�WKH�Q�JDLQ�RI�

WHDFKHUV¶�XQGHUVWDQGLQJ��ZKLFK�LQGLFDWHV�WKDW�WKH�

ORZHVW�SUHWHVW�VFRUH�LV����DQG�WKH�ORZHVW�SRVWWHVW�

VFRUH�LV�����7KH�YDOXH�RI�n-gain UDQJHV�IURP������

WR������ZLWK�WKH�DYHUDJH�RI�������%DVHG�RQ�WKH�GDWD��

LW�FDQ�EH�FRQFOXGHG�WKDW�WKH�LQFUHDVH�RI�WHDFKHUV¶�

XQGHUVWDQGLQJ�FDQ�EH�FDWHJRUL]HG�DV�µPHGLXP¶��

Table 3. The n-gain of chemistry teachers’ 

understanding

Table 2. The difference between pretest and posttest scores

$YHUDJH H[SODQDWLRQ

'LIIHUHQFH

IRXQG



���

Figure 4. The distribution of the n-gain of 

teachers’ understanding

$V�VKRZQ�LQ�)LJXUH����LW�FDQ�EH�FRQFOXGHG�

WKDW�WKH�XQGHUVWDQGLQJ�LQFUHDVH�RI�PRVW�WHDFKHUV�

������ LV� µPHGLXP¶��7ZR�SDUWLFLSDQWV� ���������

DUH� FDWHJRUL]HG� µORZ¶� DQG� RQO\� RQH� SDUWLFLSDQW�

��������LV�FDWHJRUL]HG�µKLJK¶��,Q�JHQHUDO��EDVHG�RQ�

WKH�n-gain REWDLQHG��WKH�K\EULG�OHDUQLQJ�SURJUDP�

LV�DEOH�WR�LQFUHDVH�WHDFKHUV¶�XQGHUVWDQGLQJ�

Figure 5. The percentage of teachers’ 

understanding for each question

$QRWKHU� LQVLJKW� IURP� WKH� UHVHDUFK� LV� WKH�

PDSSLQJ�RI�WKH�&$5�PDWHULDOV�EHLQJ�PDVWHUHG�E\�

WHDFKHUV�DW�WKH�HQG�RI�WKH�SURJUDP��(DFK�TXHVWLRQ�

UHSUHVHQWV�RQH�DVSHFW�RI�WUDLQLQJ�PDWHULDOV��7KRVH�

VL[�TXHVWLRQV�FRQVHFXWLYHO\�DVN�DERXW�GH¿QLWLRQ��

FKDUDFWHULVWLFV�� VNLOOV�� LQVWUXPHQWV�� WLWOH� DQG�

SUREOHP� IRUPXODWLRQ�� DQG� WKH� FRPSRQHQWV� RI�

&$5�GHVLJQ��7KH�PD[LPXP�SRVWWHVW�VFRUH�LV������

,W�FDQ�EH�VHHQ�LQ�)LJXUH���WKDW�WKH�DYHUDJH�RI�WKH�

SHUFHQWDJH�RI�WHDFKHUV¶�PDVWHU\�UHDFKHV���������

ZKHQ�YLHZHG�IURP�WKH�FRQFHSW�RI�PDVWHU\�OHDUQLQJ��

WKLV�LQFUHDVH�LV�QRW�LGHDO�\HW��������7KH�ORZHVW�

VFRUH�WDNHV�SODFH�ZLWK�UHVSHFW�WR�IRUPXODWLRQ�RI�

WLWOH�DQG�SUREOHP��L�H��DV�PXFK�DV������

7KH� K\EULG� OHDUQLQJ� SURJUDP�ZDV� DOVR�

LPSOHPHQWHG�WR�HTXLS�WHDFKHUV�LQ�&$5�GHVLJQLQJ��

7KH�GHVLJQ� VKRXOG�EH�SUHVHQWHG� LQ� WKH� IRUP�RI�

SURSRVDO�ZKLFK�ZDV� GRQH� FROODERUDWLYHO\� LQ� D�

JURXS� RI� WZR� WHDFKHUV�� )LJXUH� �� GHPRQVWUDWHV�

WHDFKHUV¶� DELOLW\� WR� GHVLJQ� &$5�� ,Q� JHQHUDO��

SDUWLFLSDQWV� KDYH� JRRG� DELOLW\� WR� GHVLJQ�&$5��

)RXU� ��������� WHDFKHUV� GHPRQVWUDWH� H[FHOOHQW�

DELOLW\��ZKHUH�DV�������������WHDFKHUV�KDYH�JRRG�

DELOLW\��7KH�KLJKHVW�VFRUH�UHDFKHV����ZLWK�WKH�OHYHO�

RI�DFKLHYHPHQW�DV�PXFK�DV�����ZKHQ�FRPSDUHG�

WR�WKH�LGHDO�VFRUH�������7KH�ORZHVW�VFRUH�LV����ZLWK�

WKH�OHYHO�RI�DFKLHYHPHQW�DV�PXFK�DV�����

Figure 6. Teachers’ ability to design CAR

7KHLU� DELOLW\� WR� GHVLJQ�&$5�ZDV� IXUWKHU�

DQDO\]HG�LQ�UHODWLRQ�WR�WKH�DFKLHYHPHQW�LQ�HDFK�

DELOLW\�DVSHFW�DV�VKRZQ�LQ�)LJXUH����7KH�DELOLW\�

WR�HOLFLW�SUREOHPV�ZKLFK�UHDFKHV������JRRG��LV�

FRQVLGHUHG�PRUH�UHDOLVWLF�IRU�LW�LV�UHODWHG�WR�WKH�UHDO�

ZRUOG�WHDFKHUV�H[SHULHQFH�HYHU\�GD\��7KH�DELOLW\�

WR�SODQ�SUREOHP�UHVROXWLRQ�ZKLFK�UHDFKHV�������

�PHGLXP��LV�FRQVLGHUHG�DV�WKH�ORZHVW�VFRUH�VLQFH�

LW�UHTXLUHV�YDULRXV�EDFNJURXQG�NQRZOHGJH�DQG�LV�

DQWLFLSDWLYH�LQ�QDWXUH�

Figure 7. The ability to design each aspect of 

CAR

7KH�DVSHFW�RI�SUREOHP�UHVROXWLRQ�SODQQLQJ�

FRPSULVHV�VL[�LQGLFDWRUV�RI�DVVHVVPHQW��7KH\�DUH�

WKH�DSSURSULDWHQHVV�RI�WKH�SODQQLQJ�SXUSRVHV�WR�WKH�

JLYHQ�SUREOHP��DSSURSULDWHQHVV�RI�WKH�GHVLJQ��WKH�

FODULW\�RI�WKH�GHVLJQ��WKH�FRUUHFW�XVH�RI�UHIHUHQFHV��

DQG� WKH� DSSURSULDWHQHVV� RI� WKH� GDWD� FROOHFWLRQ�

WHFKQLTXHV�DQG�WKDW�RI�GDWD�FROOHFWLRQ�LQVWUXPHQWV��

7KH�ORZHVW�VFRUH�JRHV�WR�WKH�DSSURSULDWHQHVV�RI�

WKH�GHVLJQ�DQG�WKDW�RI�WKH�LQVWUXPHQWV�

Chemistry Teachers’ Ability to Design Classroom Action Research in Hybrid Learning Program

DELOLW\�WR�LGHQWLI\�

SUREOHPV

DELOLW\�WR�SODQ�SUREOHP�

UHVROXWLRQ
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Discussion

7KH� WUDQVIHU� RI�&$5�PDWHULDOV� WKURXJK�

LQ�SHUVRQ�FODVVHV�ZKLFK�LV�VXSSRUWHG�E\�WKH�XVH�

RI�ZHEVLWH� KDV� IDFLOLWDWHG� WHDFKHUV� WR� REWDLQ� DV�

PXFK�DV�LQIRUPDWLRQ�WKH\�QHHG�WR�KDYH�D�EHWWHU�

XQGHUVWDQGLQJ� RQ�&$5��7KH�ZHEVLWH� KDV� DOVR�

EHFRPH�D�SODWIRUP�IRU�WKH�WHDFKHUV�WR�VKDUH�DQG�

GLVFXVV� LGHDV�ZLWK� WKHLU� WXWRU� VR� DV� WR�ZLGHQ�

WKHLU�SHUVSHFWLYH�RQ�&$5��7KH�VHOI�GHYHORSPHQW�

SURJUDP��ZKLFK�LV�QRW�RQO\�FDUULHG�RXW�WKURXJK�

PDWHULDO� WUDQVIHU� EXW� LV� DOVR� IROORZHG� XS� E\�

GHVLJQLQJ�DQG�FDUU\LQJ�RXW�D�&$5��KDV�PRWLYDWHG�

WHDFKHUV�WR�SXW�LQ�EHWWHU�HIIRUW�LQ�SUDFWLFLQJ&$5�

7KLV� UHVXOW� LV� LQ� OLQH�ZLWK� D� SUHYLRXV� UHVHDUFK�

ZKLFK� VXJJHVWV� WKDW� WHDFKHU� WUDLQLQJ� KDV� EHHQ�

LQHIIHFWLYH�EHFDXVH�WKH�WUDLQLQJ�LV�KHDYLO\�ORDGHG�

E\�WKHRULHV��'XQFDQ�+RZHOO������������

,Q�JHQHUDO��EDVHG�RQ�WKH�Q�JDLQ�REWDLQHG��

WKH� K\EULG� OHDUQLQJ�EDVHG� VHOI�GHYHORSPHQW�

SURJUDP�KDV� LQFUHDVHG� WHDFKHUV¶� XQGHUVWDQGLQJ�

RQ�&$5��7KH�DQDO\VLV�RI�WKHLU�XQGHUVWDQGLQJ�RQ�

HYHU\�DVSHFW�RI�&$5�PDWHULDOV�KDV�GHPRQVWUDWHG�

WKDW�WKH�FKDUDFWHULVWLFV�RI�&$5�UHDFK�WKH�KLJKHVW�

SRLQW��7KLV�VKRZV�WKDW�PRVW�RI�FKHPLVWU\�WHDFKHUV�

KDYH�XQGHUVWRRG�EDVLF�FRQFHSWV�RI�&$5��2Q�WKH�

RWKHU� KDQG�� WKH\� VWLOO� QHHG� IXUWKHU� JXLGDQFH� LQ�

IRUPXODWLQJ� WLWOH� DQG�SUREOHPV�7KH� WLWOH� VKRXOG�

FRQYH\� WKH� FOHDU� HIIRUW�ZKLFK�ZLOO� EH� WDNHQ� WR�

UHVROYH�WKH�OHDUQLQJ�SUREOHPV�LQ�WKH�FODVVURRP��

7KLV� LV�DOVR� WUXH�ZLWK� WKH�SUREOHP�IRUPXODWLRQ��

6XNLGMR������������FRQFOXGHV�WKDW�WHDFKHUV�VWLOO�

HQFRXQWHU�PDQ\�SUREOHPV� LQ� FRQGXFWLQJ�&$5��

VXFK�DV�LQ�IRUPXODWLQJ�WKH�SUREOHPV�DQG�DQDO\]LQJ�

WKH�GDWD��

*RRG�XQGHUVWDQGLQJ� RI�&$5�FRQVWLWXWHV�

D� IRXQGDWLRQ� IRU� GHYHORSLQJ� SURIHVVLRQDOLVP��

7UDLQLQJ�PHWKRGV��OHDUQLQJ�VRXUFHV��DQG�LQWHQVLYH�

VXSHUYLVLRQ�SOD\�D�FUXFLDO� UROH� WR�KHOS� WHDFKHUV�

VXFFHHG�LQ�GHVLJQLQJ�&$5��'XULQJ�WKH�SURJUDP�

VXSHUYLVLRQ�ZDV�GRQH�WKURXJK�ZHEVLWH��WHOHSKRQH�

FRPPXQLFDWLRQ� DQG� IDFH�WR�IDFH�PHHWLQJV� DW�

VFKRRO�� )DFH�IDFH�IDFH�PHHWLQJV�ZHUH� FDUULHG�

RXW� RQO\�ZKHQ� QHHGHG� RXWVLGH� FODVVHV��'XULQJ�

WKH�LPSOHPHQWDWLRQ�RI�WKH�SURJUDP��IDFH�WR�IDFH�

VXSHUYLVLRQ�ZDV� GRQH� VL[� WLPHV�� L�H�� WZR� WLPHV�

DW�FKHPLVWU\�WHDFKHUV¶�DVVRFLDWLRQ��Musyawarah 

Guru Mata Pelajaran�RU�0*03��PHHWLQJV��WZR�

WLPHV�GRQH�RQ�FDPSXV�ZLWK�VHYHUDO�WHDFKHUV��DQG�

WZR�WLPHV�GRQH�DW�WZR�VFKRROV�

7KH�PRVWO\�GLVFXVVHG�DVSHFWV�ZHUH�WKRVH�

RQ�GHVLJQLQJ�WKH�DFWLRQV�DQG�GHYHORSLQJ�WKH�GDWD�

FROOHFWLRQ� LQVWUXPHQWV��$OWKRXJK�PRVW� WHDFKHUV�

XQGHUVWRRG� WLWOH� DQG�SUREOHP� IRUPXODWLRQ�� WKH\�

VWLOO� KDG� GLI¿FXOW\� LQ� GHVLJQLQJ� WKH� DFWLRQV� WR�

DGGUHVV�WKH�JLYHQ�SUREOHPV��7KH�PDLQ�LVVXH�ZDV�

F\FOH�GHYHORSPHQW��WKDWZDV�ZKDW�WR�GR�WR�UHVSRQG�

WR�WKH�UHVXOWV�RI�WKH�SUHYLRXV�F\FOH��,Q�WKLV�SKDVH��

WHDFKHUV�ZHUH�HQFRXUDJHG�WR�SUHGLFW�DQG�DQWLFLSDWH�

DQ\� QHFHVVDU\� DFWLRQ� GXULQJ� WKH� SURFHVV��:LWK�

UHVSHFW� WR� LQVWUXPHQW�GHYHORSPHQW�� VXSHUYLVLRQ�

ZDV�JLYHQ�LQ�UHODWLRQ�WR�WKH�DVSHFWV�RI�REVHUYDWLRQ�

DQG�FULWHULD�RI�DVVHVVPHQW�UXEULF��7KLV�ZDV�GRQH�

E\�SURYLGLQJ�WKHP�ZLWK�H[DPSOHV��7KH\�ZHUH�DOVR�

HTXLSSHG�ZLWK�UHOHYDQW�LQIRUPDWLRQ�VXFK�DV�KRZ�

WR� DFFHVV� VRXUFHV� RQ� LQVWUXPHQW� GHYHORSPHQW��

H[DPSOHV�RI�VWDQGDUGL]HG�LQVWUXPHQWV�YDOLGDWHG�

E\�SUHYLRXV�UHVHDUFKHUV��DV�ZHOO�DV�KRZ�WR�DGRSW�

VXFK�LQVWUXPHQW�

%DVHG�RQ�WKH�¿QGLQJV��WKH�DSSURSULDWHQHVV�

RI�WKH�GHVLJQ�DQG�LQVWUXPHQW�UHDFKHV�WKH�ORZHVW�

VFRUH�� 7KH� GHVLJQ� HQFRPSDVVHV� DSSURSULDWH�

SUREOHPV�� SXUSRVHV�� DFWLRQ� SODQQLQJ�� DQG� GDWD�

DQDO\VLV��,Q�WKH�SURJUDP��FKHPLVWU\�WHDFKHUV�ZHUH�

FKDOOHQJHG�ZLWK�KRZ�WR�V\QFKURQL]H�WKRVH�DVSHFWV��

7KLV�ZDV�SDUWLFXODUO\�WUXH�JLYHQ�WKDW�WKH�WHDFKHUV�

WHQGHG� WR�SUHGHWHUPLQH� WKH�QH[W�F\FOH�DIWHU� WKH�

HDUOLHU� F\FOH�ZDV� FRQVLGHUHG�XQVXFFHVVIXO��7KH�

QH[W� F\FOH� VKRXOG� DFWXDOO\� EH� GHVLJQHG� DIWHU�

UHÀHFWLRQ� RQ� WKH� HDUOLHU� F\FOH�ZDV� GRQH��7KLV�

¿QGLQJ�LV�LQ�DFFRUGDQFH�ZLWK�D�SUHYLRXV�UHVHDUFK�

ZKLFK� VXJJHVWV� WKDW� WKH� ELJJHVW� FKDOOHQJH� LV�

RQ� KRZ� WR� GHYHORS� WKH� SURFHVV� LWVHOI� �0RUDOHV�

et al.�� �����������7KH� FRQWLQXRXV� H[SRVXUH� WR�

WKH� WKHRU\� DQG� SUDFWLFH� RI�&$5�ZLOO� VKDUSHQ�

WHDFKHUV¶�LQWXLWLRQ�LQ�WDFNOLQJ�OHDUQLQJ�SUREOHPV�

DV�ZHOO� DV� WR�¿QG� WKH� VROXWLRQ��7KLV�GHPDQG� LV�

LQHYLWDEOH� WR� VXFFHVVIXOO\� FRQGXFW�&$5�� JLYHQ�

WKDW� NQRZOHGJH� DQG� VNLOOV� DUH�PXWXDOO\� QHHGHG�

�&UHVVZHO�����������

7KH� ORZ� VFRUH� RI � WKH� LQVWUXPHQW�

GHYHORSPHQW�LV� LQ� OLQH�ZLWK�D�UHVHDUFK�GRQH�E\�

5LPDQGRet al�� ������������ZKLFK� FODLPV� WKDW�

PRVW�WHDFKHUV�KDYH�GLI¿FXOW\�LQ�JDWKHULQJ�YDOLG�

DQG�DFFXUDWH�LQIRUPDWLRQ�GXULQJ�UHVHDUFK��7KH\�

HQFRXQWHU�SUREOHP�ZKHQ�GHYHORSLQJ�REVHUYDWLRQ�

LQVWUXPHQWV�DQG�DVVHVPHQW�UXEULFV��7KH�DVSHFWV�

EHLQJ�REVHUYHG�DUH�QRW�FOHDUO\�GH¿QHG�\HW��H�J��

UHVSRQVLELOLW\�� WHDPZRUN�� DQG� HQWKXVLDVP��7KH�

FULWHULD� RI� DVVHVVPHQW� UXEULFV� LV� QRW� FOHDUO\�

H[SODLQHG�HLWKHU�

7KH�¿QGLQJ� RQ� WHDFKHUV¶� DELOLW\� WR� HOLFLW�

SUREOHPV� LQ� WKLV� UHVHDUFK� LV� EHWWHU� WKDQ� WKDW� LQ�

SUHYLRXV�UHVHDUFK�ZKLFK�FRQFOXGHV�WKDW�WKHLU�DELOLW\�

LV� OHVV� WKDQ�����RI� WKH� LGHDO� VFRUH� �<DPWLQDK��
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6DSXWUR�	�0DV\NXUL�� ���������� ,W� LV� IXUWKHU�

H[SODLQHG�WKDW�WKH�PDLQ�LVVXH�LV�RQ�WKHLU�DELOLW\�WR�

DQDO\]H�SUREOHPV�ZKLFK�KDYH�EHHQ�IRFXVHG�ODWHO\�

RQ� VWXGHQWV¶� ORZ�DFKLHYHPHQW��PRWLYDWLRQ�� DQG�

DFWLYLW\�LQ�WKH�OHDUQLQJ�SURFHVV��,QK\EULG�OHDUQLQJ�

SURJUDP��PRUH� �JHQHUDO�DQG�VSHFL¿F��SUREOHPV�

FRXOG�EH�LGHQWL¿HG��6RPH�RI�WKHP�DUH�UHODWHG�WR�

LQTXLU\�VNLOOV��VXFK�DV�TXHVWLRQLQJ��LQYHVWLJDWLQJ��

DQDO\]LQJ��DQG�FRPPXQLFDWLRQ�VNLOOV��DV�ZHOO�DV�

KLJK�OHYHO�WKLQNLQJ�VNLOOV��VFLHQWL¿F�FKDUDFWHUV��DQG�

WHDPZRUN�DQG�VNLOOV�RI�VFLHQWL¿F�VFLHQFH�

7KH�YDULRXV�SUREOHPV�SURSRVHG�E\�WHDFKHUV�

DUH� WLJKWO\� OLQNHG� WR� WKH� KDQGRXW� DQG�ZHEVLWH�

7LQXODU��7KHVH�WZR�PHGLD�PXWXDOO\�LQIRUP�HDFK�

RWKHU� LQ� SURYLGLQJ�&$5�PDWHULDOV�� SDUWLFXODUO\�

WKRVH� RQ� DQDO\]LQJ� SRWHQWLDO� VRXUFHV� IRU�

LGHQWLI\LQJ�UHVHDUFK�SUREOHPV��,Q�HYHU\�IDFH�WR�

IDFH�PHHWLQJ��WKH�WXWRU�DOVR�SURYLGHG�H[DPSOHV�RI�

WKH�LPSOHPHQWDWLRQ�RI�FKHPLVWU\�OHDUQLQJ�VR�WKDW�

WHDFKHUV�FRXOG�DQDO\]H�IDFWXDO�SUREOHPV��7KLV�LV�

VXSSRUWHG�E\�7XUNRJX]������������ZKR�VWDWHV�WKDW�

YLVXDO�PHGLD�EDVHG�OHDUQLQJ�FDQ�JLYH�DGYDQWDJHV��

VXFK� DV� LQ� NQRZLQJ� LQGLYLGXDO¶V� HPRWLRQDO�

KRQHVW\�� FUHDWLQJ� HIIHFWLYH� FRPPXQLFDWLRQ��

DQG� JLYLQJ� ÀH[LELOLW\� LQ� WKH� OHDUQLQJ� SURFHVV��

,Q� WKH�SURJUDP�� WKH�ÀH[LEOH� OHDUQLQJ� WLPH�JDYH�

WHDFKHUV�PRUH� WLPH� IRU� VWXG\LQJ� WKH�PDWHULDOV��

:HEVLWH�7LQXODUZDV� DOVR� KHOSIXO� LQ� SURYLGLQJ�

D� SODWIRUP� IRU� WHDFKHU� ±� WXWRU� LQWHUDFWLRQ��7KH�

FRPELQDWLRQ�RI�WZR�OHDUQLQJ�VHWWLQJV�LQ�ÀH[LEOH�

OHDUQLQJ�HQYLURQPHQW�PD\�FUHDWH�XQOLPLWHG�WXWRU�

SDUWLFLSDQW�UHODWLRQVKLS��+DVWLH��+XQJ��&KHQ��	�

.LQVKXN������������

&ULWLFDO�ZD\�RI�UDLVLQJ�OHDUQLQJ�SUREOHPV�

VKRXOG�EH�FRQWLQXDOO\�VKDUSHQHG�VR�WKDW�WHDFKHUV�

FDQ� KDYH� IRXQGDWLRQV� IRU� SUHSDULQJ� SUREOHP�

UHVROXWLRQ��7KH� FRQWLQXRXV� LPSOHPHQWDWLRQ� RI�

K\EULG�OHDUQLQJVHOI�GHYHORSPHQW�SURJUDP�DQG�WKH�

SURYLVLRQ�RI�DSSURSULDWH�VFDIIROGLQJ�FDQ�VXSSRUW�

SURIHVVLRQDOLVP�GHYHORSPHQW��7KH� IDFH�WR�IDFH�

PHHWLQJV�FDQ�EH�LQWHJUDWHG�ZLWK�0*03�SURJUDP��

2Q�WKH�RWKHU�KDQG��WKH�ZHEVLWH�VKRXOG�EH�RSWLPDOO\�

XVHG�DV�FRPPXQLFDWLRQ�DQG�VKDULQJ�PHGLD�DQG�DV�

WKH�OHDUQLQJ�VRXUFH�FRPSOHWHG�ZLWK�UHDO�H[DPSOHV�

RI�&$5��7LQXODU�ZHEVLWH�VKRXOG�DOVR�EH�FRPSOHWHG�

ZLWK�VFLHQWL¿F�SDSHU�RQ�&$5�LQ�RUGHU�WR�ZLGHQ�

WHDFKHUV¶�SHUVSHFWLYH�DQG�NQRZOHGJH�

CONCLUSIONS

7KH�DGYDQWDJHV�RI�K\EULG� OHDUQLQJ�EDVHG�

VHOI�GHYHORSPHQW�SURJUDP�ZLWK�PDWHULDOV�RQ�&$5�

DUH�WKUHHIROG��QDPHO\�LQFUHDVLQJ�UHVHDUFK�DELOLW\DV�

ZHOO� DV� GHYHORSLQJ� OHDUQLQJ�TXDOLW\�� JHQHUDWLQJ�

FUHGLW� SRLQWV�� DQG� LQIXVLQJ� QHZ�PLQGVHW��7KH�

FKDQJH�RI�PLQGVHW�IURP�µWHDFKLQJ�LV�IRU�WHDFKLQJ�

SHU�VH¶WR�µWHDFKLQJ�IRU�EHWWHU�UHVHDUFKDQG�UHVHDUFK�

IRU�EHWWHU�WHDFKLQJ¶��7KH�SURJUDP�KDV�PLQLPDOL]HG�

WKH�WLPH�ZLVH�FKDOOHQJHV�IDFHG�E\�WHDFKHUV�WR�PHHW�

LQ�D�SDUWLFXODU�WUDLQLQJ�SURJUDP�DW�D�FHUWDLQ�WLPH��

7KH�ZHEVLWH� FDQ� EH� XVHG� DV� D� OHDUQLQJ� VRXUFH�

DQG� FRPPXQLFDWLRQ� DQG� VXSHUYLVLRQ�PHGLD� LQ�

GHYHORSLQJ�&$5�EH\RQG�WLPH�DQG�SODFH�OLPLW���,W�

LV� WXV�FHQWUDO� WR�VXSSRUW� WKH�WHDFKHUV�ZLWK�JRRG�

LQWHUQHW� FRQQHFWLRQ� DQG� WR� EXLOG� XS� WHDFKHUV¶�

ZLOOLQJQHVV�LWVHOI�

7KH� UHVXOWV� KDYH� GHPRQVWUDWHG� WKDW� WKH�

LPSOHPHQWDWLRQ�RI�WKH�SURJUDP�LV�DEOH�WR�LQFUHDVH�

WHDFKHUV¶� XQGHUVWDQGLQJ�RQ�&$5��7KH� LQFUHDVH�

LV� LQGLFDWHG� E\� WKH� YDOXH� RI� Q�JDLQ��ZKLFK� LV�

FDWHJRUL]HG�PHGLXP��7KH�SURJUDP�LV�DEOH�WR�HTXLS�

WHDFKHUV�LQ�GHVLJQLQJ�&$5��ZKLFK�LV�FDWHJRUL]HG�

DV� JRRG�� &RQWLQXRXV� LPSOHPHQWDWLRQ� RI� WKH�

SURJUDP�DQG� VWURQJ� VFDIIROGLQJ� IURP� WKH� WXWRU�

FDQ�JLYH�EHWWHU�UHVXOWV�
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