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ABSTRACT 

   The study was a single-group experimental study. The objectives of this study were to (1) 

design an instructional program to help provide students with Chinese character recognition skills by using 

a blended learning strategy based on Chinese characters, and (2) explore a blended instructional approach 

based on Chinese characters to improve students' Chinese character recognition skills. (3) Investigate 

students' perceptions of learning Chinese characters and using blended learning methods to improve their 

Chinese character recognition skills. The sample consisted of 12 elementary 6/1 students from the first 

semester of the 2022 school year at Tawat Sawetchat Bilingual School (Ã¦�Á¦̧¥��ª�́Á«ª��´�¦�� in Khon 

San District, Bangkok, Thailand. Data were analyzed by means of descriptive statistics, and paired-sample 

t-test, and the results of the study are as follows. A comparative analysis of the pre-test and post-test revealed 

that the subjects' scores improved from 30.67 on the pre-test to 35.75 on the post-test. Second, the 

questionnaire results showed that the lesson plans developed based on the blended learning strategy were 

effective in helping the subjects improve their Chinese character recognition skills. Some subjects indicated 

that they should learn as early as possible. The alpha coefficient of the scale was 0.98, indicating a high 

internal consistency of the scale items. 
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%DFNJURXQG�

,Q�D�ELOLQJXDO�7KDL-&KLQHVH�VFKRRO�LQ�%DQJNRN��7KDLODQG��,�DP�WKH�&KLQHVH�

FODVV� WHDFKHU� IRU� WKH��WK�JUDGH. ,�ZRXOG� OLNH� WR�SRLQW�RXW� WKDW�&KLQHVH�/DQJXDJH�KDV�

EHFRPH�YHU\�SRSXODU�LQ�7KDLODQG��ERWK�RQ�FDPSXV�RU�LQ�SULYDWH�ODQJXDJH�VFKRROV. ,�KDYH�

EHHQ� WHDFKLQJ�&KLQHVH� LQ�7KDLODQG�IRU� WKUHH�\HDUV�DQG�,�KDYH�REVHUYHG� WKDW�&KLQHVH�

ODQJXDJH� OHDUQLQJ� LQ� SULPDU\� DQG� VHFRQGDU\� VFKRROV� LV� PDLQO\� IRU� EDVLF� GDLO\�

FRPPXQLFDWLRQ. %XW� P\� FXUUHQW� VFKRRO� (Ã¦�Á¦̧¥��ª�́Á«ª���́¦� :DW� 6DZHWDFKDW� 6FKRRO) LV�

XQLTXH�LQ�WKDW�VWXGHQWV�DUH�UHTXLUHG�WR�VWXG\�ILYH�VXEMHFWV�LQ�&KLQHVH��LQFOXGLQJ�&KLQHVH��

PDWK��VFLHQFH��DUW�DQG�SK\VLFDO�KHDOWK. 7KH�JRDO�RI�OHDUQLQJ�&KLQHVH�LV�FOHDU: QRW�RQO\�WR�

PDVWHU�WKH�ODQJXDJH�RI�HYHU\GD\�FRPPXQLFDWLRQ��EXW�DOVR�WR�EH�DEOH�WR�DSSO\�&KLQHVH�

WR�VROYH�JHQHUDO�SUREOHPV�LQ�RWKHU�IXQGDPHQWDO�VXEMHFWV. ,Q�JHQHUDO��GLIIHUHQW�VXEMHFWV�

KDYH�GLIIHUHQW�VXEMHFW�YRFDEXODU\�DQG�UHDGLQJ�PDWHULDOV��VR�IRFXVLQJ�VROHO\�RQ�OLVWHQLQJ�

DQG�VSHDNLQJ�&KLQHVH�LV�LQVXIILFLHQW�IRU�RXU�VFKRRO
V�GDLO\�WHDFKLQJ�DFWLYLWLHV.�

&DXVHV�DQG�0RWLYDWLRQV�

&KLQHVH�3URILFLHQF\�*UDGLQJ�6WDQGDUGV�IRU�,QWHUQDWLRQDO�&KLQHVH�/DQJXDJH�

(GXFDWLRQ��ZDV�SXEOLVKHG�E\�WKH�/DQJXDJH�DQG�/LWHUDWXUH�&RPPLWWHH�RI�WKH�0LQLVWU\�

RI�(GXFDWLRQ�RI�WKH�3HRSOH
V�5HSXEOLF�RI�&KLQD�RQ�0DUFK���������. 7KH�PDVWHU�OLVW�RI�

TXDQWLWDWLYH�ODQJXDJH�LQGLFDWRUV�VWLSXODWHV�WKDW�VWXGHQWV�PXVW�EH�DEOH�WR�UHFRJQL]H�����

&KLQHVH�FKDUDFWHUV��ZKLFK�PHDQV�WKDW�WKH\�KDYH�UHDFKHG�WKH�ILUVW�OHYHO�RI�WKH�&KLQHVH�

ODQJXDJH. ,�FRQGXFWHG�WKH�IROORZLQJ�WHVWV�RQ�D�VDPSOH�RI�WZHOYH�VL[WK-JUDGH�&KLQHVH-

7KDL�ELOLQJXDO�VWXGHQWV: ,�DUUDQJHG�WKH�VHTXHQFH�RI�WKH�FRUUHVSRQGHQFH�EHWZHHQ�WZHQW\�

&KLQHVH� FKDUDFWHUV� DQG� WKHLU�+DQ\X�3LQ\LQ� HTXLYDOHQWV�RQ� WKH�EODFNERDUG�� FKRRVLQJ�

IURP�WKH�ILUVW�WR�WKH�WZHQWLHWK�FKDUDFWHUV�LQ�WKH�"�.��/HYHO���&KLQHVH�&KDUDFWHU�/LVW." 7KH�

FKLOGUHQ�ZHUH�DVNHG�WR�FRPSOHWH�D�PDWFKLQJ�H[HUFLVH��DQG�HYHQ�WKH�WRS�SHUIRUPHUV�LQ�

WKH�FODVV�JRW�OHVV�WKDQ�KDOI�RI�WKH�DQVZHUV�ULJKW. 7KHQ��DIWHU�UHPRYLQJ�WKH�SLQ\LQ�DQG�

PHUHO\�OHDYLQJ�WKH�&KLQHVH�FKDUDFWHUV��,�TXHVWLRQHG�WKH�NLGV�DV�WR�ZKDW�WKH�FKDUDFWHUV�

PHDQW. 7KH� VWXGHQW
V� SHUIRUPDQFH� ZDV� UHOXFWDQW�� DQG� WKH\� ODWHU� VWDUWHG� WR� JXHVV� WKH�
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LQWHUSUHWDWLRQ�� WKHLU�DFFXUDF\�UDWH�ZDV�DOVR�ORZ. 7KH�PDMRULW\�RI� WKH�NLGV�LQ�WKH�FODVV�

ZHUH�DEOH�WR�FRUUHFWO\�WUDQVODWH�WKH�SLQ\LQ�H[SUHVVLRQV�DIWHU�,�SUHVHUYHG�WKH�SLQ\LQ�DQG�

UHPRYHG�WKH�&KLQHVH�FKDUDFWHUV. 7KH�UHVXOWV�RI�WKH�DIRUHPHQWLRQHG�WHVW�GHPRQVWUDWHG�

WKDW�WKH�VWXGHQWV�ZHUH�SURILFLHQW�LQ�XWLOL]LQJ�&KLQHVH�3LQ\LQ�DQG�IUHTXHQWO\�XVHG�7KDL�

SKRQHWLF� WUDQVFULSWLRQV� DQG� +DQ\X� 3LQ\LQ� IRU� VXEMHFWV� RWKHU� WKDQ� &KLQHVH. ,Q� RWKHU�

ZRUGV�� WKH� &KLQHVH� FKDUDFWHUV�� ZKLFK� DUH� ZKDW� GLVWLQJXLVK� &KLQHVH� IURP� RWKHU�

ODQJXDJHV��ZHUH�LJQRUHG�E\�WKH�VWXGHQWV. ,�WKLQN�WKDW�LQWHUYHQWLRQV�RXJKW�WR�EH�GRQH�ULJKW�

QRZ.�7KH�EDVLF�LQIRUPDWLRQ�DERXW�WKH�VWXGHQWV�ZLOO�EH�LQWURGXFHG�QH[W��IROORZHG�E\�WKH�

EDVLF� LQIRUPDWLRQ� DERXW� WKH� WHDFKHUV. 6WXGHQWV� DW� P\� VFKRRO� DUH� GLYLGHG� LQWR� VPDOO�

JURXSV. 0\�FODVV�LV�LQ�VL[WK�JUDGH��DQG�WKHUH�DUH�WZHOYH�7KDL�VWXGHQWV�LQ�WKH�FODVV. ([FHSW�

IRU�D�IHZ�WUDQVIHU�VWXGHQWV�ZKR�KDYH�QHYHU�VWXGLHG�&KLQHVH�V\VWHPDWLFDOO\��WKH�PDMRULW\�

RI� VWXGHQWV� EHJLQ� OHDUQLQJ� &KLQHVH� LQ� ILUVW� JUDGH. $IWHU� D� VHPHVWHU� RI� ERQGLQJ� DQG�

REVHUYDWLRQ�� ,�GLVFRYHUHG� WKDW� WKH� VWXGHQWV�ZHUH�YHU\�DGHSW�DW� XVLQJ�&KLQHVH�+DQ\X�

3LQ\LQ�DQG�UHOLHG�KHDYLO\�RQ�LW�DQG�7KDL�DQQRWDWLRQV�IRU�VXEMHFWV�RWKHU�WKDQ�&KLQHVH. 7R�

SXW�LW�DQRWKHU�ZD\��VWXGHQWV�DUH�RYHUORRNLQJ�WKH�PRVW�LPSRUWDQW�DVSHFW�RI�WKH�&KLQHVH�

ODQJXDJH: WKH�&KLQHVH�FKDUDFWHUV. 

:K\�XVH�EOHQGHG-OHDUQLQJ�DSSURDFK"�

,�EHJDQ�E\�REVHUYLQJ�WKH�EHKDYLRUDO�URXWLQHV�RI�WKH�SXSLOV. (YHU\�FKLOG�LQ�

WKH� FODVV� KDV� D� VPDUWSKRQH�� VR� ,� GLYLGHG� WKH� PRELOH� SURJUDPV� WKH\� XVH� WKH� PRVW�

IUHTXHQWO\�LQWR�WZR�JURXSV: VRFLDO�QHWZRUNLQJ�DSSV�(OLNH�)DFHERRN�DQG�/LQH) DQG�JDPHV�

IRU�VPDUWSKRQHV�(5REOR[��0LQHFUDIW). 7KH�RQO\�WKLQJ�,�QHHG�WR�GR�WR�HQVXUH�WKDW�WKH�FKLOG�

XQGHUVWDQGV�WKDW�VPDUWSKRQHV�PD\�DOVR�EH�XVHG�IRU�OHDUQLQJ�LV�WR�JRYHUQ�DQG�OHDG�WKHP�

VLQFH�WKH\�DUH�DGHSW�DW�ILQGLQJ�WKH�DSSOLFDWLRQV�WKH\�UHTXLUH. 7KHQ��D�QHZ�LVVXH�LV�UDLVHG: 

KRZ�FDQ�WUDGLWLRQDO�FODVVURRP�DFWLYLWLHV�EH�LQWHJUDWHG�ZLWK�PRELOH�DSSV"�2U��KRZ�PD\�

FODVVURRP�LQVWUXFWLRQ�EH�H[WHQGHG�RXWVLGH�RI�WKH�FODVVURRP"�$W�WKDW�VDPH�PRPHQW��WKH�

ZRUGV� "LQWHJUDWLRQ�" "VKDULQJ�" "VFDODELOLW\�" "IOH[LELOLW\�" DQG� "OHDUQHU-FHQWHUHG� GHVLJQ" 

VSUDQJ�WR�PLQG. ,Q�WKH�HQG��,�ZDV�DEOH�WR�FRQFHQWUDWH�P\�WHDFKLQJ�PRGHO�RQ�EOHQGHG�

OHDUQLQJ��DQG�LW�ZDV�MXVW�WKH�VROXWLRQ�,�QHHGHG��WKDQNV�WR�P\�VWXG\�DW�638� (6ULSDWXP�

8QLYHUVLW\) DQG�WKH�DVVLVWDQFH�RI�*RRJOH�VHDUFK�HQJLQHV. 
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,I�LW�LV�WKH�VWXGHQWV�ZKR�DUH�QHJOHFWLQJ�WKH�&KLQHVH�FKDUDFWHUV��LW�LV�EHWWHU�WR�

VD\� WKDW� WKH� &KLQHVH� WHDFKHUV� DUH� QRW� SD\LQJ� DWWHQWLRQ� WR� WKH� &KLQHVH� FKDUDFWHUV�

LQVWUXFWLRQ. 2QH�UHDVRQ�LV�WKDW�LW�LV�UHODWLYHO\�HDV\�WR�WHDFK�+DQ\X SLQ\LQ (&KLQHVH)��DQG�

WKH�HIIHFWLYHQHVV�RI�OHDUQLQJ�FDQ�EH�REVHUYHG�DQG�DVVHVVHG. 2Q�WKH�RWKHU�KDQG��,�WKLQN�

VWXGHQWV� ILQG� &KLQHVH� FKDUDFWHUV� FRPSOLFDWHG� DQG� GLIILFXOW� WR� PDVWHU� DQG� DUH� QRW�

LQWHUHVWHG�LQ�OHDUQLQJ�WKHP. &RPSDUHG�ZLWK�&KLQHVH�FKDUDFWHUV��+DQ\X�SLQ\LQ�LV�PRUH�

HIIHFWLYH� IRU� WKH� VDPH� DPRXQW� RI� WLPH�� HVSHFLDOO\� LI� WKH� OHDUQHU
V� QDWLYH� ODQJXDJH�

EDFNJURXQG�LV�DOVR�D�VSHOOLQJ�VW\OH.�,Q�DGGLWLRQ�WR�WKHVH�WZR�UHDVRQV��WKHUH�LV�D�FRPPRQ�

SUREOHP�IDFHG�E\�WHDFKHUV�RI�HYHU\�VXEMHFW��QDPHO\��PRVW�VWXGHQWV�GR�QRW� OLNH�WR�GR�

KRPHZRUN��DQG�RQO\�D�YHU\�VPDOO�QXPEHU�RI�VWXGHQWV�FRQWLQXH�WR�VWXG\�LQGHSHQGHQWO\�

DIWHU�VFKRRO. 6R�VXEMHFW�NQRZOHGJH�SRLQWV��RYHU�WLPH��DUH�JUDGXDOO\�IRUJRWWHQ. ,V�WKHUH�D�

WHDFKLQJ�PHWKRG�IRU�&KLQHVH�FKDUDFWHUV�WKDW�WKH�OHDUQHU�UHPHPEHUV�ILUPO\�DQG�PDNHV�

IRUJHWWLQJ�VORZHU��RU�HYHQ�QRW�IRUJRWWHQ"�,I�WKHUH�LV�D�UHDG\-PDGH�PHWKRG��,�ZLOO�DUJXH�

WKURXJK�DQ�H[SHULPHQWDO�GHVLJQ��DQG� LI�QRW�� WKLV� VWXG\�DWWHPSWV� WR�GHVLJQ�D� WHDFKLQJ�

PHWKRG�WKDW�ZLOO�OLNHZLVH�EH�DUJXHG�WKURXJK�DQ�H[SHULPHQWDO�GHVLJQ. 

5HVHDUFK�4XHVWLRQV �

�. +RZ�WR GHVLJQ�LQVWUXFWLRQDO�SODQV�XVLQJ�&KLQHVH�FKDUDFWHU-EDVHG�7HDFKLQJ�

ZLWK�WKH�EOHQGHG-OHDUQLQJ�DSSURDFK�WR�KHOS�LPSURYH�VWXGHQWV
�FKDUDFWHU�UHFRJQLWLRQ�LQ�

&KLQHVH" �

�. 7R�ZKDW�H[WHQW�GRHV�WKH�&KLQHVH�FKDUDFWHU-EDVHG�7HDFKLQJ�ZLWK�WKH�XVH�RI�

WKH�%OHQGHG-OHDUQLQJ�DSSURDFK�LPSURYH�VWXGHQWV
�FKDUDFWHU�UHFRJQLWLRQ�LQ�&KLQHVH" �

�. :KDW�DUH�VWXGHQWV’ RSLQLRQV�WRZDUGV�WKH�&KLQHVH�FKDUDFWHU-EDVHG�7HDFKLQJ�

ZLWK�WKH�XVH�RI�WKH�%OHQGHG-OHDUQLQJ�DSSURDFK" �

5HVHDUFK�2EMHFWLYHV �

�. 7R�GHVLJQ OHVVRQ�SODQ�XVLQJ�&KLQHVH�FKDUDFWHU-EDVHG�DQG�EOHQGHG�OHDUQLQJ�

DSSURDFKHV�WR�KHOS�LPSURYH�VWXGHQWV
�FKDUDFWHU�UHFRJQLWLRQ�LQ�&KLQHVH.�

�. 7R� LQYHVWLJDWH� WKH� VWXGHQW’V� OHDUQLQJ� RXWFRPHV� (&KLQHVH� FKDUDFWHU�

UHFRJQLWLRQ�DELOLW\) WKURXJK�D�WHDFKLQJ�VWUDWHJ\�XWLOL]LQJ�D�&KLQHVH�FKDUDFWHU-EDVHG�DQG�

EOHQGHG�OHDUQLQJ�DSSURDFK.�
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�. 7R� LQYHVWLJDWH� VWXGHQWV’ RSLQLRQV� WRZDUGV� WKH�&KLQHVH�&KDUDFWHU-EDVHG�

7HDFKLQJ� ZLWK� WKH� XVH� RI� WKH� %OHQGHG-OHDUQLQJ� DSSURDFK� WR� LPSURYLQJ� VWXGHQWV
�

FKDUDFWHU�UHFRJQLWLRQ�LQ�&KLQHVH. 

5HVHDUFK�+\SRWKHVLV�

6WXGHQWV
� &KLQHVH� FKDUDFWHU� UHFRJQLWLRQ� DELOLW\� ZDV� HQKDQFHG� WKURXJK�

&KLQHVH�&KDUDFWHU-%DVHG�7HDFKLQJ�XVLQJ�D�%OHQGHG-/HDUQLQJ�DSSURDFK. �

6FRSH�RI�5HVHDUFK�
��� 7DUJHW *URXS�

7KUHH�JLUOV�DQG�QLQH�ER\V�LQ�WKH�VL[WK�JUDGH�RI�DQ�HOHPHQWDU\�VFKRRO�ZHUH�

LQYLWHG�WR�SDUWLFLSDWH�LQ�WKLV�VWXG\. 7KH�VWXG\�ZDV�VODWHG�WR�IRUPDOO\�EHJLQ�LQ�0D\�������

DW�WKH�VWDUW�RI�WKH�QHZ�VHPHVWHU. 6WXGHQWV�ZKR�KDG�MXVW�WUDQVLWLRQHG�IURP�WKH�ILIWK�WR�WKH�

VL[WK� JUDGH� SDUWLFLSDWHG� LQ� WKH� VWXG\. 7KH� LQVWUXFWLRQDO� DQG� DVVHVVPHQW� DSSURDFKHV�

HPSOR\HG� LQ� WKLV� VWXG\�ZHUH� GHYHORSHG� DV� D� UHVXOW� RI� H[SHULPHQWV� DQG� H[SORUDWLRQV�

FRQGXFWHG�LQ�WKH�VHFRQG�VHPHVWHU�RI�WKH������DFDGHPLF�\HDU.�

��� 'HSHQGHQW�9DULDEOH�

7KH�GHSHQGHQW�YDULDEOH� LQ� WKLV�VWXG\�ZDV� WKH�VWXGHQWV
�&KLQHVH�FKDUDFWHU�

UHFRJQLWLRQ�DELOLW\. ,W�LQGLFDWHV�WKH�VWXGHQW
V�DELOLW\�WR�NQRZ�WKH�PHDQLQJ�RI�D�&KLQHVH�

FKDUDFWHU�ZKHQ�KH�RU�VKH�VHHV�LW. 3OHDVH�QRWH�WKDW�WKLV�VWXG\�RQO\�GLVFXVVHV�WKH�DELOLW\�RI�

WKH� VWXG\� SDUWLFLSDQWV� WR� WUDQVIHU� WKH� FKDUDFWHU� IRUP� WR� WKH� FKDUDFWHU�PHDQLQJ(I�P)��

KRZHYHU�WKH�DELOLW\�WR�WUDQVIHU�WKH�FKDUDFWHU�IRUP�WR�WKH�SURQXQFLDWLRQ�LV�QRW�WKH�IRFXV�

RI�DWWHQWLRQ(I�S).�

��� ,QGHSHQGHQW�9DULDEOH�
7KH� LQGHSHQGHQW� YDULDEOH� LQ� WKLV� VWXG\�ZDV� D� EOHQGHG� OHDUQLQJ� DSSURDFK�

EDVHG�RQ�&KLQHVH�FKDUDFWHUV. 7KH�OHVVRQ�SODQ�ZLOO�EH�FRQVWUXFWHG�DURXQG�WKH�SULQFLSOHV�

RI�I�P�DQG�LPSOHPHQWHG�WKURXJK�D�EOHQGHG�OHDUQLQJ�DSSURDFK. 6SHFLILFDOO\��WKH�EOHQGHG�

OHDUQLQJ�DSSURDFK�VSHFLILHV�KRZ�VXEMHFWV�VKRXOG�OHDUQ�&KLQHVH�FKDUDFWHUV�LQ�DQG�RXW�RI�

WKH�FODVVURRP��KRZ�WKH�OHDUQLQJ�PDWHULDOV�DUH�DGDSWHG�WR�WKH�OHDUQHUV
�XVDJH�KDELWV��DQG�

RWKHU�IDFWRUV. +H�ZRXOG�LQIOXHQFH�WKH�VWXGHQWV
�&KLQHVH�FKDUDFWHU�UHFRJQLWLRQ�VNLOOV.�

�
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,� UHFUXLWHG� WZHOYH� VWXGHQWV� IURP�P\�RZQ�FODVV� WR� WDNH�SDUW� LQ� WKLV� VWXG\�

EHFDXVH�LW�ZDV�FRQYHQLHQW�IRU�P\�ZRUN. 7KH�VWXGHQWV�LQ�WKLV�VWXG\�ZHUH�LQ��WK�JUDGH�DW�

7DZDW�6DZHWFKDW�6FKRRO�LQ�%DQJNRN��7KDLODQG. %HIRUH�WKH�UHVHDUFK�FRXOG�EHJLQ��LW�ZDV�

QHFHVVDU\� WR� SURYLGH� VRPH� EDFNJURXQG� LQIRUPDWLRQ. ,� EHJDQ� REVHUYLQJ� WKH� VWXGHQWV
�

OHDUQLQJ�VWDWXV�LQ�WKH�VHFRQG�VHPHVWHU�RI�WKH������VFKRRO�\HDU��LQ�1RYHPEHU�����. $V�D�

UHVXOW�RI�WKH�FRURQDYLUXV��WKH�WHDFKLQJ�PHWKRG�ZDV�FKDQJHG�WR�RQOLQH�OHDUQLQJ. )RU�RQH�

PRQWK�� ,� WDXJKW� ILIWK-JUDGHUV�� DQG� WKHQ�� GXH� WR� D� MRE� WUDQVIHU�� ,�ZDV� DVVLJQHG� WR� WKH�

&KLQHVH�FODVVURRP�IRU�VL[WK�JUDGH. $GGLWLRQDOO\��,
G�OLNH�WR�GUDZ�DWWHQWLRQ�WR�WKH�IDFW�WKDW�

DSSUR[LPDWHO\��� JRYHUQPHQW�VFKRROV�LQ�%DQJNRN
V�.KORQJ�6DQ�GLVWULFW�DQG�RWKHU�DUHDV�

DUH�LPSOHPHQWLQJ�WKLV�7KDL-&KLQHVH�ELOLQJXDO�FXUULFXOXP. ,I�HDFK�SULPDU\�VFKRRO�KDV�VL[�

JUDGHV�DQG�KDV�D�ELOLQJXDO�VSHFLDO�FODVV�ZLWK����NLGV�LQ�HDFK�JUDGH��WKHQ������SHUVRQV�

ZLOO�EH� LQGLUHFWO\�FRYHUHG�E\� WKLV�VWXG\. ,
P�KRSLQJ� WKDW� WKLV�VWXG\
V� ILQGLQJV�ZLOO�EH�

XVHIXO�IRU�WKLV�SURJUDP.�

'HILQLWLRQ�RI�7HUPV�

���&KLQHVH�&KDUDFWHU-%DVHG: 7KH�OLQJXLVWLF�UHVHDUFK�LGHD�RI�XVLQJ�&KLQHVH�

FKDUDFWHUV� DV� WKH�EDVLF� VWUXFWXUDO� XQLW� RI�&KLQHVH�EHFDPH�FDOOHG� [&KLQHVH�&KDUDFWHU-

EDVHG]. 7RQJ�4LDQJ�;X� IRUPDOO\� SURSRVHG� WKH� WKHRU\� LQ� ����� DUJXLQJ� WKDW�&KLQHVH�

FKDUDFWHUV�DUH�D�XQLTXH�VWUXFWXUDO�XQLW�RI�&KLQHVH�DQG�WKDW�WKHUH�LV�QR�VLPLODU�VWUXFWXUH�

LQ� ,QGR-(XURSHDQ� ODQJXDJHV.� 7KLV� VWXG\� IRFXVHV� RQ� WKH� &KLQHVH� FKDUDFWHU-EDVHG�

DSSURDFK� DV� RSSRVHG� WR� WKH� SKRQHWLF-EDVHG� DQG� ZRUG-EDVHG� WHDFKLQJ� DQG� OHDUQLQJ�

DSSURDFKHV�WKDW�DUH�XVHG�LQ�WKH�WHDFKLQJ�RI�&KLQHVH�DV�D�IRUHLJQ�ODQJXDJH.�

���%OHQGHG�/HDUQLQJ: 7KH�GHILQLWLRQ�RI�WKH�EOHQGHG�OHDUQLQJ�PRGHO�XVHG�LQ�

WKLV� VWXG\� GRHV� QRW� JR� EH\RQG� WKH� GHILQLWLRQV� SURYLGHG� E\�2[IRUG�'LFWLRQDULHV� DQG�

:LNLSHGLD." %OHQGHG�OHDUQLQJ��DOVR�NQRZQ�DV�EOHQGHG�OHDUQLQJ��LV�D�PHWKRG�RI�HGXFDWLRQ�

WKDW�FRPELQHV�RQOLQH�HGXFDWLRQDO�PDWHULDOV�DQG�RSSRUWXQLWLHV�IRU�RQOLQH�LQWHUDFWLRQ�ZLWK�

WUDGLWLRQDO�ORFDO�FODVVURRP�PHWKRGV." ("%OHQGHG�/HDUQLQJ�" ������"'HILQLWLRQ�" SDUD. �). "D�

ZD\�RI�VWXG\LQJ�D�VXEMHFW�WKDW�FRPELQHV�EHLQJ�WDXJKW�LQ�FODVV�ZLWK�WKH�XVH�RI�GLIIHUHQW�
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WHFKQRORJLHV�� LQFOXGLQJ� OHDUQLQJ� RYHU� WKH� LQWHUQHW." (7KH�2[IRUG�$GYDQFHG�/HDUQHU’V�

'LFWLRQDU\������)�

���8QGHFRPSRVDEOH�&KLQHVH�&KDUDFWHU: &KDUDFWHUV�PDGH�XS�RI�VWURNHV�WKDW�

FDQQRW�RU�VKRXOG�QRW�EH�VSOLW�XS�DJDLQ�DQG�FDQ�IRUP�D�FRPELQHG�FKDUDFWHU. 7KH�0LQLVWU\�

RI� (GXFDWLRQ� RI� WKH� 3HRSOH
V� 5HSXEOLF� RI� &KLQD� UHOHDVHG� WKH� VSHFLILFDWLRQ� RI� WKH�

8QGHFRPSRVDEOH�&KDUDFWHUV�&RPPRQO\�8VHG� LQ� WKH�0RGHUQ�&KLQHVH�RQ�0DUFK�����

����. 7KLV� VWDQGDUG� LGHQWLILHV� ���� FRPPRQO\� XVHG� PRGHUQ� 8QGHFRPSRVDEOH�

&KDUDFWHUV. 7KH� ��� WHDFKLQJ� FKDUDFWHUV� XVHG� LQ� WKLV� VWXG\� DUH� WDNHQ� IURP� WKH� OLVW� RI�

FRPPRQO\�XVHG�PRGHUQ�8QGHFRPSRVDEOH�&KDUDFWHUV�LQ�WKLV�VWDQGDUG.�

���&KLQHVH� &KDUDFWHU� 5HFRJQLWLRQ� $ELOLW\: 7KH� FRQFHSW� GHILQLWLRQ� LV�

GLVFXVVHG� LQ� WKLV� VWXG\� WR� LGHQWLI\� WKH�PHDQLQJ� EDVHG� RQ� WKH� FKDUDFWHU� VWUXFWXUH� RI�

&KLQHVH�FKDUDFWHUV��ZLWKRXW�WKH�DLG�RI�+DQ\X�3LQ\LQ.�

([SHFWHG�%HQHILWV�

�. $Q� H[SHULPHQW� RI� EOHQGHG� OHDUQLQJ� VWUDWHJLHV� LQ� WHDFKLQJ� &KLQHVH�

FKDUDFWHUV��LQFOXGLQJ�WKH�SURGXFWLRQ�RI�WHDFKLQJ�PDWHULDOV��WKH�DVVHVVPHQW�RI�OHDUQLQJ�

HIIHFWV�� DQG� WKH� RSHUDWLRQ� RI� EOHQGHG� OHDUQLQJ� (RQOLQH� DQG� RIIOLQH�� LQWHJUDWLRQ� RI�

WUDGLWLRQDO�WHDFKLQJ�DQG�LQIRUPDWLRQ�WHFKQRORJ\��HWF.). 

�. 7R�XVH�WKH�LGHQWLILFDWLRQ�RI�PRQRJUDPV�RI�&KLQHVH�FKDUDFWHUV�DV�D�VWDUWLQJ�

SRLQW�IRU�UHVHDUFK�WR�VHUYH�DV�D�UHIHUHQFH�RU�EHQFKPDUN�IRU�IXWXUH�UHVHDUFK. WR�LQYHVWLJDWH�

DQG�GHPRQVWUDWH�WKH�YLDELOLW\�RI�GHVLJQLQJ�WHDFKLQJ�DQG�OHDUQLQJ�DFWLYLWLHV�ZLWK�&KLQHVH�

FKDUDFWHUV�DW�WKHLU�FHQWHU.�

&RQFHSWXDO�)UDPHZRUN�

7KH�UHODWLRQVKLS�EHWZHHQ�WKH�YDULDEOHV�LQ�WKLV�VWXG\�GHVLJQ�LV�VKRZQ�LQ )LJXUH��.�

�

�

�

�

�

)LJXUH��.� 5HVHDUFK )UDPHZRUN�

,QGHSHQGHQW�9DULDEOHV�

&KLQHVH�&KDUDFWHU-EDVHG�
DQG�EOHQGHG�OHDUQLQJ 

DSSURDFK 

'HSHQGHQW�9DULDEOHV�

6WXGHQWV’ &KLQHVH�
FKDUDFWHU�UHFRJQLWLRQ�

DELOLW\�
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&+$37(5���

5(9,(:�2)�/,7(5$785(�

7KH� SXUSRVH� RI� WKLV� VWXG\� LV� WR� HIIHFWLYHO\� LQFUHDVH� VWXGHQWV
� &KLQHVH�

FKDUDFWHU�OLWHUDF\��DQG�WKH�WHDFKLQJ�DSSURDFK�DGRSWHG�LV�LQIRUPDWLRQ�YLVXDOL]DWLRQ�DQG�

EOHQGHG�OHDUQLQJ. ,W�LV�GLYLGHG�LQWR�WZR�PDLQ�SDUWV��WKHRULHV�DQG�UHODWHG�VWXGLHV.�

3DUW �.  7HDFKLQJ�&KLQHVH�&KDUDFWHUV�DV�D�)RUHLJQ�/DQJXDJH�

�� &KLQHVH�&KDUDFWHUV�5HFRJQLWLRQ�

�� &KLQHVH�&KDUDFWHUV�$FTXLVLWLRQ�

�� $VVHVVPHQW�DQG�(YDOXDWH�LQ�&KLQHVH�&KDUDFWHUV�

3DUW��.  3V\FKRORJ\�DQG�3HGDJRJ\�7KHRU\�

3DUW��.  %OHQGHG�/HDUQLQJ�

�� %OHQGHG�/HDUQLQJ�3UDFWLFH�5HYLHZ 
�� 3HGDJRJ\� $QG� ,QIRUPDWLRQ� 3URFHVVLQJ� 7HFKQRORJLHV� ,QWHJUDWHG� ZLWK�

%OHQGHG�/HDUQLQJ�

�� $VVHVVPHQW�$QG�(YDOXDWH�RQ�%OHQGHG /HDUQLQJ�

3DUW���7HDFKLQJ�&KLQHVH�&KDUDFWHUV�DV�D�)RUHLJQ�/DQJXDJH�
����&KLQHVH�&KDUDFWHUV�5HFRJQLWLRQ�

7KHUH� DUH� WKUHH� FRUH� HOHPHQWV� VXUURXQGLQJ� WKH� OHDUQLQJ� RI� &KLQHVH�

FKDUDFWHUV�� FKDUDFWHU� IRUP�� FKDUDFWHU� PHDQLQJ�� DQG� FKDUDFWHU� VRXQG. 7KHUH� DUH� VL[�

UHODWLRQVKLSV� DPRQJ� WKH� WKUHH� HOHPHQWV. &KDUDFWHU� IRUP� WR� FKDUDFWHU� PHDQLQJ(I�P)��

FKDUDFWHU� PHDQLQJ� WR� FKDUDFWHU� IRUP(P�I)�� FKDUDFWHU� IRUP� WR� FKDUDFWHU� VRXQG(I�V)��

FKDUDFWHU�VRXQG�WR�FKDUDFWHU�IRUP(V�I)��FKDUDFWHU�VRXQG�WR�FKDUDFWHU�PHDQLQJ(V�P)��DQG�

FKDUDFWHU�PHDQLQJ�WR�FKDUDFWHU�VRXQG(P�V). 'XH�WR�WKH�LVVXHV�H[SORUHG�LQ�WKLV�VWXG\��DQG�

WKH�OLPLWHG�WLPH�DYDLODEOH�IRU�UHVHDUFK. 2QO\�I�P�LV�GLVFXVVHG. )LUVW��WKH�DELOLW\�RI�I�P�

LV�UHODWHG�WR�WKH�GHYHORSPHQW�RI�OHDUQHUV
�UHDGLQJ�VNLOOV. 1DWXUDOO\��,�QHHG�WR�GHILQH�WKH�

VFRSH�RI�WKH�UHYLHZ�DQG�ZLOO�QRW�IRFXV�RQ�OLVWHQLQJ�DQG�VSHDNLQJ. ,W�DOVR�QHHGV�WR�EH�

VHSDUDWHG� IURP� DFTXLVLWLRQ� RI� ZULWLQJ� VNLOOV� EHFDXVH� RI� WKH� VSHFLILFLW\� RI� &KLQHVH�

FKDUDFWHUV�� DQG� RQH� RI� WKH� EHQHILWV� RI� VHSDUDWLQJ� WKH� DELOLW\� WR� UHFRJQL]H� &KLQHVH�
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FKDUDFWHUV� IURP� WKH�DELOLW\� WR�ZULWH� WKHP� LV� WKDW� LW� UHGXFHV� WKH�GLIILFXOW\�RI� OHDUQLQJ. 

6HFRQGO\��,�ZRXOG�UHYLHZ�WKH�FDXVHV�RI�WKH�OHDUQLQJ�GLVDELOLWLHV�RI�&KLQHVH�FKDUDFWHUV. 

7KHQ�ZH�QHHG�WR�FODULI\�WKH�SXUSRVH�RI�FXUULFXOXP�LQ�RUGHU�WR�GHVLJQ�OHVVRQ�SODQV�DQG�

PDWHULDOV�WKDW�DUH�DSSURSULDWH�IRU�WKH�OHDUQHUV. )LQDOO\��ZH�QHHG�WR�GHWHUPLQH�WKH�QXPEHU�

RI�&KLQHVH�FKDUDFWHUV�IRU�EHJLQQLQJ�OHDUQHUV.�

�.�.��&KLQHVH�&KDUDFWHUV�5HFRJQLWLRQ�RU�,GHQWLILFDWLRQ�1HHG�EH�.HSW�6HSDUDWH�IURP�

7KH�5HTXLUHPHQWV�IRU�:ULWLQJ�DQG�8WLOL]LQJ.�

=KRX� (����) VDLG� WKDW� ZKHQ� FRPSDUHG� WR� 3LQ\LQ� FKDUDFWHUV�� RQH� RI� WKH�

GLVWLQJXLVKLQJ�FKDUDFWHULVWLFV�RI�&KLQHVH�FKDUDFWHUV�LV�WKDW�WKH\�DUH�GLIILFXOW�WR�ZULWH�\HW�

HDV\�WR�UHFRJQL]H (LGHQWLI\). 7KLV�LV�EHFDXVH�DOSKDEHWLF�SLQ\LQ�FKDUDFWHUV�DUH�VHTXHQWLDOO\�

DUUDQJHG� DQG� OLQHDUO\� GLVWULEXWHG� DFFRUGLQJ� WR� WKH�K\SKHQDWLRQ� UXOH��ZKHUHDV� VTXDUH�

&KLQHVH� FKDUDFWHUV�� ZLWK� D� FRPSOH[� FKDUDFWHU� VWUXFWXUH�� REYLRXV� IHDWXUHV�� DQG� KLJK�

YLVXDO�UHVROXWLRQ��XVH�D�IODW�VXUIDFH�DV�WKH�IRUP�RI�LQIRUPDWLRQ�GLVWULEXWLRQ. =KRX (����) 

IXUWKHU�VDLG WKH�IDFW�WKDW�&KLQHVH�FKDUDFWHUV�DUH�HDV\�WR�UHFRJQL]H�DQG�FRPSOH[�WR�ZULWH�

LV�D�GLVWLQJXLVKLQJ�IHDWXUH�RI�WKHP. :H�VKRXOG�SD\�DWWHQWLRQ�WR�WKH�SV\FKRORJLFDO�DVSHFWV�

RI�UHDGLQJ�LQ�RXU�&KLQHVH�FKDUDFWHU�HGXFDWLRQ��XVH�WKHVH�TXDOLWLHV�WR�GLIIHUHQWLDWH�WKH�

UHTXLUHPHQWV�RI�UHFRJQL]LQJ�DQG�ZULWLQJ��DQG�DLP�WR�LQFUHDVH�VWXGHQWV
�OLWHUDF\. =KRX 

(����) DOVR�KLJKOLJKWHG�WKDW�ZLWK�WKH�ULVH�LQ�SRSXODULW\�RI�FRPSXWHU�XVH��DQ�LQFUHDVLQJ�

QXPEHU�RI�SHRSOH�UHO\�RQ�FRPSXWHU-DVVLVWHG�ZULWLQJ. 7KH\�FDQ�HDVLO\�JHW�WKH�&KLQHVH�

FKDUDFWHUV�WKH\�QHHG�IURP�WKH�FRPSXWHU�IRQW�OLVW�LI�WKH\�XQGHUVWDQG�WKH�SURQXQFLDWLRQ�

RI�FKDUDFWHUV�DQG�ZRUGV��DV�ZHOO�DV�WKH�RXWOLQH�DQG�IX]]\�VKDSHV�RI�&KLQHVH�FKDUDFWHUV. 

5HFRJQLWLRQ�PD\�EH�PRUH�LPSRUWDQW�WKDQ�ZULWLQJ�ZKHQ�LW�FRPHV�WR�UHDGLQJ�DQG�XWLOL]LQJ�

FRPSXWHUV. $V�D�UHVXOW��WKHUH�LV�D�GLVWLQFWLRQ�WR�EH�PDGH�EHWZHHQ�UHFRJQL]LQJ�&KLQHVH�

FKDUDFWHUV��ZULWLQJ�&KLQHVH�FKDUDFWHUV��DQG�HPSOR\LQJ�&KLQHVH�FKDUDFWHUV.�

�.�.��7KH�GLUHFW�UHDVRQ�RI�&KLQHVH�FKDUDFWHU�OHDUQLQJ�GLVDELOLW\�
=KRX (����) JLYHV�H[DPSOHV�WKDW�WKH�ILUVW�&KLQHVH�OHVVRQ�ZLOO�FRYHU�WKH�WKUHH�

ZRUGV�"⥤KHOOR"��"尉尉WKDQN�\RX"��DQG�"ⅴ妨JRRGE\H" DV�ZHOO�DV�WKH�ILYH�FKDUDFWHUV�

"\RX"�� "⥤JRRG"�� "尉WKDQN"�� "ⅴDJDLQ" DQG� "妨VHH" ZKLFK�VKRXOG�DOO�EH� WDXJKW�DW� WKH�
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VDPH� WLPH. :KLOH� WKHVH� WKUHH�ZRUGV� DUH�SUDFWLFDO� DQG� VLPSOH� WR�XQGHUVWDQG�� WKH� ILYH�

&KLQHVH�FKDUDFWHUV�DUH�PRUH�GLIILFXOW. :KHQ�QRQ-QDWLYH� OHDUQHUV� OHDUQLQJ�&KLQHVH�IRU�

WKH�ILUVW�WLPH�YLHZ�WKHVH�&KLQHVH�FKDUDFWHUV��WKH\�PLVWDNH�WKHP�IRU�SLFWXUHV��DQG�WKH\�

GHYHORS� WKH�PHQWDO� EORFN� WKDW� "&KLQHVH� FKDUDFWHUV� DUH� GLIILFXOW� WR� OHDUQ" DW� ILUVW. 7KH�

"GLIILFXOW\� LQ� OHDUQLQJ� &KLQHVH� FKDUDFWHUV" LV� FOHDUO\� FDXVHG� E\� WKH� "ODQJXDJH� DQG�

&RQWHQWV�DV�D�ZKROH" DQG�"ZRUG-EDVHG" WHDFKLQJ�DSSURDFK. �

�.�.��3XUSRVH�RI�WHDFKLQJ�&KLQHVH�FKDUDFWHU�FRXUVHV�
=KRX (����) DUJXHV� WKDW LQ�&KLQHVH�FKDUDFWHU� WUDLQLQJ�� WKHUH�DUH� WZR�EDVLF�

WHDFKLQJ�JRDOV. 7KH�ILUVW�VWHS�LV�WR�OHDUQ�DQG�PHPRUL]H�D�VHW�RI�&KLQHVH�FKDUDFWHUV. 7KH�

VHFRQG�JRDO�LV�WR�PDVWHU�WKH�VWUXFWXUDO�FKDUDFWHULVWLFV�RI�&KLQHVH�FKDUDFWHUV��DV�ZHOO�DV�

WKH�ODZV�RI�SKRQHWLF�DQG�LGHRJUDSKLF�H[SUHVVLRQV�DQG�D�V\VWHPDWLF�NQRZOHGJH�RI�WKH�

&KLQHVH� FKDUDFWHU� V\VWHP� EDVHG� RQ� FRJQLWLYH� NQRZOHGJH� RI� D� VHW� RI� &KLQHVH�

FKDUDFWHUVヸWR� JHW� D� EHWWHU� XQGHUVWDQGLQJ� RI� WKH� UHODWLRQVKLS� EHWZHHQ� &KLQHVH�

FKDUDFWHUV� DQG� WKH� &KLQHVH� ODQJXDJH�� DV� ZHOO� DV� WR� EXLOG� VHOI-RUJDQL]HG� &KLQHVH�

FKDUDFWHU�VWXG\�VNLOOV. $V�D�UHVXOW��WKH�VHFRQG�LV�WKH�PRUH�LPSRUWDQW�JRDO.�

:KDW�H[DFWO\�LV�WKH�QXPEHU�RI�&KLQHVH�FKDUDFWHUV�LQ�WKLV�VHW"�7KLV�QXPEHU�

FKDQJHV�GHSHQGLQJ�RQ�WKH� OHDUQHU
V� OLQJXLVWLF�SURILFLHQF\. ,Q� WKH�H[SHULPHQWDO�GHVLJQ�

SDUW�EHORZ�� ,�ZLOO�GLVFXVV� WKH�TXDQWLW\�RI� UHDGDEOH�FKDUDFWHUV� WKDW�D�EHJLQQHU�ZKR� LV�

OHDUQLQJ�&KLQHVH�DV�D�VHFRQG�ODQJXDJH�VKRXOG�PDVWHU.�

�.�.�� +RZ� PDQ\� &KLQHVH� FKDUDFWHUV� PXVW� D� EHJLQQHU� DFTXLUH� LQ� RUGHU� WR� UHDG� DQG�
XQGHUVWDQG�&KLQHVH"�

7KH� &KLQHVH� 3URILFLHQF\� *UDGLQJ� 6WDQGDUG� IRU� ,QWHUQDWLRQDO� &KLQHVH�

/DQJXDJH�(GXFDWLRQ (&3*6). 7KH�4XDQWLWDWLYH�FULWHULD�RI�&3*6�� WKH� WDEOH� VWDWHV� WKDW�

HOHPHQWDU\� OHYHO� RU� OHYHO� RQH� EDQGV� OHDUQHUV� QHHG� WR�PDVWHU� WKUHH� KXQGUHG�&KLQHVH�

FKDUDFWHUV. ((GXFDWLRQ�0LQLVWU\�&KLQD������).�

7KH�6SHFLILFDWLRQ�RI�WKH�8QGHFRPSRVDEOH�&KDUDFWHUV�&RPPRQO\�XVHG�LQ�

0RGHUQ�&KLQHVH�(WKH�6SHFLILFDWLRQ�RI�8&&8&)�IURP (GXFDWLRQ�0LQLVWU\�&KLQD (����). 

LQ�WKLV�ILOH��WKH�WHUPLQRORJ\�DQG�GHILQLWLRQV�VHFWLRQ�RI�WKH�VSHFLILFDWLRQ�VKRZV�WKDW�WKHUH�

LV�D�GLVWLQFWLRQ�EHWZHHQ�WKH�PRQRPHULF�VWUXFWXUH (8&&8&) DQG�WKH�V\QFUHWLF�VWUXFWXUH�
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RI� &KLQHVH� FKDUDFWHUV. $PRQJ� WKHP�� PRQRPHULF� FKDUDFWHUV� (8&&8&) KDYH� WKH�

IROORZLQJ�IHDWXUHV: WKH\�FRQVLVW�RI�VWURNHV��FDQQRW�RU�VKRXOG�QRW�EH�VSOLW�XS�DJDLQ��DQG�

FDQ�IRUP�D�FRPELQHG�FKDUDFWHU (WKH�V\QFUHWLF�VWUXFWXUH). 7KH�VSHFLILFDWLRQ�LGHQWLILHV�����

PRGHUQ�XQLYHUVDO�&KLQHVH�FKDUDFWHUV�(8&&8&).�

=KRX (����) VXJJHVWHG� WKDW� WKHUH� DUH� WKLUW\-WZR� FKDUDFWHUV (8&&8&) WKDW�

VKRXOG� EH� OHDUQHG� ILUVW� IRU� &KLQHVH� DV� VHFRQG� ODQJXDJH� OHDUQHUV. DFFRUGLQJ� WR� WKH�

UHOHYDQW� VWDWLVWLFV�� WKHUH� DUH� WKLUW\-WZR� &KLQHVH� FKDUDFWHUV (8&&8&) ZLWK�PRUH� WKDQ�

WKLUW\�FKDUDFWHUV�LQ�WKH�FRPSRVLWLRQ�RI�WKH�IRUPHG�FKDUDFWHU�SDUWV. WKLV�VXJJHVWLRQ�ZDV�

DGRSWHG�IRU�WKH�WHDFKLQJ�FKDUDFWHUV�LQ�WKLV�VWXG\.�

6KHQ� :DQJ�	�7VDL (����) FRXQWHG�����KLJK-IUHTXHQF\� UDGLFDOV� IURP� WKH�

�����&KLQHVH�FKDUDFWHUV�LQ�WKH�PRGHUQ�&KLQHVH�'LFWLRQDU\��DQG�,�SLFN�XS�IURP�ZKLFK�

HLJKW�DGGLWLRQDO�FKDUDFWHUV�(8&&8&) VHOHFWHG�IRU�WKLV�VWXG\��WRJHWKHU�ZLWK�WKH�WKLUW\-WZR�

FKDUDFWHUV� PHQWLRQHG� DERYH�� IRU� D� WRWDO� RI� IRUW\� &KLQHVH� FKDUDFWHUV� IRU� WKH� VWXG\�

SXUSRVHV.�

$V�ZDV�DOUHDG\�LQGLFDWHG��WKLV�LV�KRZ�WKH�&KLQHVH�FKDUDFWHU�OLVW�ZDV�FRPH�

RXW� LQ� WKLV� UHVHDUFK. 7KH� IROORZLQJ� WZR�NH\�SDUWV� ,�ZLOO� FRYHUHG� DUH� W\SLFDO� EOHQGHG�

OHDUQLQJ�VHWWLQJ�PHWKRG�DQG�HYDOXDWLRQ�PHWKRGV�IRU�&KLQHVH�FKDUDFWHU�LGHQWLILFDWLRQ.�

����&KLQHVH�&KDUDFWHU�$FTXLVLWLRQ�

-LDQ 	 =KDR (����)�� $FFRUGLQJ� WR� WKHLU� LQYHVWLJDWLRQ� DQG� UHVHDUFK� RQ�

&KLQHVH�FKDUDFWHUV�OHDUQLQJ�VWUDWHJLHV�RI�IRUHLJQ�VWXGHQWV�DW�WKH�EHJLQQHUV’�VWDJH��WKH\�

KDYH�FRPSLOHG�VL[�&KLQHVH�FKDUDFWHU�OHDUQLQJ�VWUDWHJLHV��ZKLFK�,�KDYH�OLVWHG�LQ�WKH�WDEOH�

EHORZ�7DEOH��.��

�

�

�

�

�

�

�
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7DEOH��.��&KLQHVH�FKDUDFWHU�OHDUQLQJ�VWUDWHJLHV 

7DEOH��.  &KLQHVH�FKDUDFWHU�OHDUQLQJ�VWUDWHJLHV�
VWUDWHJLHV� H[SODQDWLRQ

(�) 6WURNH� L.H.��OHDUQLQJ�WKH�VWURNH�RUGHU�DQG�ZULWLQJ�LQ�DFFRUGDQFH�ZLWK�WKH�VWURNH�RUGHU.�

(�) 3KRQHWLF� L.H.��IRFXV�RQ�WKH�SURQXQFLDWLRQ�DQG�PHDQLQJ�RI�WKH�FKDUDFWHUV.�

(�) 0RUSKRORJLFDO� L.H.��IRFXV�RQ�WKH�RYHUDOO�VKDSH�RI�WKH�FKDUDFWHU�DQG�VLPSOH�UHSHWLWLRQ.�

(�) *HQHUDOL]DWLRQ� L.H.��JHQHUDOL]DWLRQ�RI�FKDUDFWHUV�ZLWK�VLPLODU�VKDSHV��KRPRSKRQHV��DQG�PRUSKRSKRQHPLF�

FKDUDFWHUV�� DQG� OHDUQLQJ� &KLQHVH� FKDUDFWHUV� E\� XVLQJ� VRXQG� V\PEROV� DQG� PHDQLQJ�

V\PEROV.�

(�) 5HYLHZ� L.H.��WR�UHYLHZ�WKH�OHDUQHG�FKDUDFWHUV.�

(�) $SSOLFDWLRQ� L.H.�� DSSO\LQJ� &KLQHVH� FKDUDFWHUV� IRU� UHDGLQJ� DQG� ZULWLQJ�� OHDUQLQJ� &KLQHVH� FKDUDFWHUV�

WKURXJK�SUDFWLFDO�DSSOLFDWLRQ.�

$ERXW�EDVLF�&KLQHVH�FKDUDFWHU�WHDFKLQJ�WHFKQLTXHV�DQG�DELOLWLHV. 5HFRJQL]H�

ILUVW�� WKHQ�ZULWH. $OWKRXJK� WKH� VWUXFWXUDO� UHODWLRQVKLSV� DQG�PRUSKRORJLFDO� IHDWXUHV� RI�

&KLQHVH�FKDUDFWHUV�DUH�UHODWLYHO\�REYLRXV�DQG�HDV\�WR�UHFRJQL]H��ZULWLQJ�WKHP�LV�PRUH�

GLIILFXOW� IRU� QRQ-QDWLYH� OHDUQHUV�� VR� WKH\� FDQ� ILUVW� SHUFHLYH� WKH� FKDUDFWHU� SDWWHUQV��

XQGHUVWDQG� WKHLU� PHDQLQJV�� UHPHPEHU� WKHLU� VRXQGV�� DQG� UHGXFH� WKH� ZULWLQJ�

UHTXLUHPHQWV. 5HFRJQL]H�ILUVW��WKHQ�ZULWH��DQG�DV�\RX�JHW�EHWWHU�DW�LW��\RX
OO�EH�DEOH�WR�

UHFRJQL]H� PRUH� DQG� ZULWH� OHVV. %HFDXVH� PRVW� &KLQHVH� FKDUDFWHUV� FDQ� UHSUHVHQW�

PRUSKHPHV�DQG�DUH�PDGH�XS�RI�D�XQLW\�RI�IRUP��VRXQG��DQG�LGHD(PHDQLQJ)��LW
V�QHFHVVDU\�

WR�EOHQG�IRUP��VRXQG��DQG�LGHD(PHDQLQJ) DV�PXFK�DV�SRVVLEOH�ZKHQ�VWXG\LQJ�WKHP�(=KRX��

����).�

7HDFK� WKH�8QGHFRPSRVDEOH�&KDUDFWHUV�7KDW�&DQ�%H�8VHG�DV�3DUWV�)LUVW��

$QG� 7KHQ� 7HDFK� &RPELQHG� &KDUDFWHUV� 7KDW� &RQWDLQ� /HDUQHG� 8QGHFRPSRVDEOH�

&KDUDFWHUV. $FFRUGLQJ�WR�WKH�GDWD��WKHUH�DUH�WKLUW\-WZR�&KLQHVH�FKDUDFWHUV�LQ�FRPPRQ�

XVH��DQG�WKH\�FDQ�EXLOG�WKH�WRWDO�QXPEHU�RI�RWKHU�FRPSRVDEOH�&KLQHVH�FKDUDFWHUV��PRUH�

WKDQ�WKLUW\. ,W�LV�UHFRPPHQGHG�WKDW�\RX�UHPHPEHU�WKH�ILUVW�WKLUW\-WZR�&KLQHVH�FKDUDFWHUV. 

+RZHYHU��WKH�SULQFLSOH�RI�"IURP�SDUWV�WR�ZKROH" LV�VLPSO\�D�JHQHULF�RQH�WKDW�FDQQRW�EH�

DEVROXWH. %HFDXVH�WKH�EUDLQ
V�FRJQLWLYH�V\VWHP�LQFOXGHV�D�FRPELQHG�SDWKZD\�IURP�SDUWV�

WR�ZKROH�DV�ZHOO�DV�DQ�DQDO\WLFDO�SDWKZD\�IURP�ZKROH�WR�SDUWV (=KRX������).�

�
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����$VVHVVPHQW DQG (YDOXDWH LQ�&KLQHVH�&KDUDFWHUV�

7KH�&KLQHVH�0LQLVWU\�RI�(GXFDWLRQ�FRPPLVVLRQHG�%HLMLQJ�/DQJXDJH�DQG�

&XOWXUH� 8QLYHUVLW\� WR� FUHDWH� D� VWDQGDUGL]HG� ODQJXDJH� WHVW� IRU� QRQ-QDWLYH� &KLQHVH�

OHDUQHUV� IRU� WKH� &KLQHVH� 3URILFLHQF\� 7HVW� (+6.) LQ� ������ DQG� WKH� ILUVW� VHW� RI� WHVW�

TXHVWLRQV�ZDV�FRPSOHWHG�LQ�����. ,W� LV�FXUUHQWO\�&KLQD
V�PRVW�UHSUHVHQWDWLYH�QDWLRQDO�

VWDQGDUGL]HG�WHVW�RI�&KLQHVH�DV�D�VHFRQG�ODQJXDJH. 

7KH�UHVHDUFK�RI�&KDQ HW�DO. (����) HVWDEOLVKHG�D�VHW�RI�LQVSHFWLRQ�PHWKRGV�IRU�

WKH�HYDOXDWLRQ�RI�FKLOGUHQ
V�&KLQHVH�FKDUDFWHU�DFTXLVLWLRQ��DQG�WKH�UHVHDUFK�UHVXOWV�JDYH�

PH�D�ORW�RI�LQVSLUDWLRQ. 7KHLU�UHVHDUFK�WHDP�FRQGXFWHG�D�&KLQHVH�FKDUDFWHU�DFTXLVLWLRQ�

DVVHVVPHQW�RQ�����VHFRQGDU\�NLQGHUJDUWHQ�VWXGHQWV�DJHG��-��LQ�+RQJ�.RQJ��PHDVXULQJ�

WKHLU�DELOLW\�WR�DVVRFLDWH�WKH�IRUP��VRXQG�DQG�PHDQLQJ�RI�&KLQHVH�FKDUDFWHUV.�

3DUW�� 3V\FKRORJ\�DQG�3HGDJRJ\�7KHRU\ 
7KH� DXWKRUV� LQ� WKLV� VHFWLRQ� RUJDQL]H� DQG� GHVFULEH� WKH� SHUWLQHQW� WKHRULHV�

XVLQJ�WKH�OLWHUDWXUH�UHVHDUFK�PHWKRGRORJ\. 7KH�WKHRUHWLFDO�IUDPHZRUN�IRU�WKLV�VWXG\�LV�

SURYLGHG� E\� EOHQGHG� OHDUQLQJ�� QDPHO\� IURP� WKH� VWDQGSRLQW� RI� IXVLQJ� WHDFKLQJ� DQG�

OHDUQLQJ�PHWKRGV. 7KH�WKHRUHWLFDO�XQGHUSLQQLQJV�IRU�SDUWLFXODU�LQVWUXFWLRQDO�DSSOLFDWLRQ�

DUH� SULPDULO\� SURYLGHG� E\� SUREOHP-EDVHG� OHDUQLQJ�� LQIRUPDWLRQ� YLVXDOL]DWLRQ�

(LQIRJUDSKLF)�� *,)� DQLPDWLRQ�� DQG�*RRJOH� &ODVVURRP. )RU� IRUPDWLYH� DVVHVVPHQW� DQG�

HYDOXDWLRQ��0XOWLSOH�,QWHOOLJHQFHV��)RUJHWWLQJ�&XUYH�ZLOO�VHUYH�DV�WKH�IRXQGDWLRQ. 7KH�

XOWLPDWH� REMHFWLYH� LV� IRU� NLGV� WR� OHDUQ� RQ� WKHLU� RZQ� LQLWLDWLYH� DQG� YROXQWDULO\� (VHOI-

GLUHFWHG�OHDUQLQJ).�

�.��%OHQGHG�OHDUQLQJ�

,Q� +RUQ� 	� 6WDNHU
V� (����) ERRN�� D� VWXG\� LV� PHQWLRQHG� ZKHUH� WKH\�

LQWHUYLHZHG�RYHU�����HGXFDWRUV�EHKLQG�EOHQGHG�OHDUQLQJ�SURJUDPV�VWDUWLQJ�LQ�����. 7KH�

GHILQLWLRQ�IRU�EOHQGHG�OHDUQLQJ�LV�JLYHQ�LQ�WKUHH�SDUWV�(�-,Q�3DUW�WKURXJK�2QOLQH�/HDUQLQJ��

�-,Q� 3DUW� LQ� D� 6XSHUYLVHG� %ULFN-DQG-0RUWDU� /RFDWLRQ�� �-$Q� ,QWHJUDWHG� /HDUQLQJ�

([SHULHQFH). DQG�JLYHV�IXUWKHU�H[SODQDWLRQV�DV�IROORZ.�
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)LUVW��EOHQGHG�OHDUQLQJ�LV�DQ\�IRUPDO�HGXFDWLRQ�SURJUDP�LQ�ZKLFK�D�VWXGHQW�OHDUQV�

DW�OHDVW�LQ�SDUW�WKURXJK�RQOLQH�OHDUQLQJ��ZLWK�VRPH�HOHPHQW�RI�VWXGHQW�FRQWURO�RYHU�WLPH��

SODFH��SDWK��DQG/RU�SDFH. (S. ��)�

7KH� VHFRQG�SDUW� RI� WKH� GHILQLWLRQ� LV� WKDW� WKH� VWXGHQW� OHDUQV� DW� OHDVW� LQ� SDUW LQ� D�

VXSHUYLVHG�EULFN-DQG-PRUWDU�ORFDWLRQ�DZD\�IURP�KRPH. (S. ��)�

7KH�WKLUG�SDUW�RI�WKH�GHILQLWLRQ�LV�WKDW�WKH�PRGDOLWLHV�DORQJ�HDFK�VWXGHQW’V OHDUQLQJ�

SDWK ZLWKLQ� D� FRXUVH� RU� VXEMHFW� DUH� FRQQHFWHG� WR� SURYLGH� DQ� LQWHJUDWHG OHDUQLQJ�

H[SHULHQFH. (S. ��)�

7KH�UHVXOWV�RI 7D\HELQLN�	�3XWHK� (����) VKRZ�WKDW�EOHQGHG�OHDUQLQJ�PD\�

EHFRPH�WKH�PRVW�LPSRUWDQW�HGXFDWLRQDO�PRGHO�LQ�WKH�IXWXUH��DQG�SRLQW�RXW�WKDW�LW�LV�D�

UDQJH�RI�GHOLYHU\�PHWKRGV�WR�PHHW�WKH�FRXUVH�REMHFWLYHV.�

+UDVWLQVNL�(����) VWXG\ QRWHG WKDW�WKH�EUHDGWK�RI�FRQFHSWXDOL]DWLRQV�PHDQV�

WKDW�HVVHQWLDOO\ DOO�W\SHV�RI�HGXFDWLRQ�WKDW�LQFOXGH�VRPH�DVSHFW�RI�IDFH-WR-IDFH OHDUQLQJ�

DQG�RQOLQH�OHDUQLQJ�DUH�EHLQJ�GHVFULEHG�DV EOHQGHG�OHDUQLQJ�LQ�WKH�OLWHUDWXUH.�

$ERXW� “+RZ�VKRXOG�ZH�RUJDQL]H� VXFK� OHDUQLQJ�HQYLURQPHQWV� LQ�RUGHU� WR�

VXSSRUW�OHDUQLQJ�HIIHFWLYHO\"”. *�]HU�	�&DQHU�(����) JLYH�WKH DQVZHU�LV�WKDW�ZH�VKRXOG�

VWXG\� WR� LQWHJUDWH� FRQVWUXFWLYLVW� DQG� FROODERUDWLYH� PRGHOV� LQWR� EOHQGHG� OHDUQLQJ�

HQYLURQPHQWV DQG�DLP�WR�HGXFDWH�PRUH�FUHDWLYH�DQG�FXULRXV�VWXGHQWV�ZKR�UHDGV��ZULWHV�

DQG�SURGXFHV�IRU�WKH�ZRUOG.�

�.��6HOI-GLUHFWHG�OHDUQLQJ�($FWLYH�OHDUQLQJ)�

7KH�3DUWQHUVKLS�IRU���VW�&HQWXU\�6NLOOV�(3��������) UHFHQWO\�SRLQWHG�RXW�WKDW�

"VHOI-GLUHFWHG� OHDUQLQJ" LV� RQH� RI� OLIHORQJ� DQG� YRFDWLRQDO� VNLOOV�� DQG� VWXGHQWV� QHHG� WR�

HTXLS� WKHPVHOYHV�ZLWK� "VHOI-GLUHFWHG� OHDUQLQJ" WR�PHHW� WKH� QHHGV� RI� VWXG\� DQG�ZRUN. 

:LOOLDPVRQ�(����) EHOLHYHV�WKDW�"VHOI-GLUHFWLRQ" LV�WKH�IRXQGDWLRQ�RI�DOO�OHDUQLQJ��ZKHWKHU�

LW�LV�FRQYHQWLRQDO�RU�XQFRQYHQWLRQDO�OHDUQLQJ. 6HOI-GLUHFWHG�OHDUQLQJ�FDQ�EH�UHJDUGHG�DV�

D� OHDUQLQJ�SURFHVV� (WKH� OHDUQHU� LV� WKH�PDLQ�SHUVRQ� LQ�FKDUJH�RI� WKH� OHDUQLQJ�SURFHVV). 

.QRZOHV� (����) GHILQHG�DXWRQRPRXV�OHDUQLQJ�DV�D�SURFHVV�LQ�ZKLFK�OHDUQHUV�DFWLYHO\�

DQDO\]H� WKHLU� OHDUQLQJ� QHHGV�� SODQ� OHDUQLQJ� JRDOV�� LGHQWLI\� OHDUQLQJ� UHVRXUFHV�� VHOHFW�



14 

�

DSSURSULDWH�OHDUQLQJ�VWUDWHJLHV��DQG�HYDOXDWH�WKHLU�OHDUQLQJ�RXWFRPHV.�

6HOI-GLUHFWHG� OHDUQLQJ�� DV� D� WUDQVLWLRQ� EHWZHHQ� WHDFKLQJ� DQG� OHDUQLQJ��

LQYROYHV� WHDFKHUV� DQG� OHDUQHUV� GLVFXVVLQJ� OHDUQLQJ� JRDOV�� OHDUQLQJ� PHWKRGV� DQG�

DFWLYLWLHV��DQG�DVVHVVPHQW�%URFNHWW�	�+LHPVWUD�(����). ,W�DOVR�LQFOXGHV�LQWHUDFWLQJ�ZLWK�

RWKHU�OHDUQHUV�WR�GHYHORS�D�GHHSHU�XQGHUVWDQGLQJ�RI�WKH�VXEMHFW�DQG�LQWHUHVW�LQ�OHDUQLQJ.�

6NDJHU�(����)
V�UHVHDUFK�SURMHFW�LGHQWLILHV�VHOI-GLUHFWLRQ�LQ�OHDUQLQJ�DV�D�NH\�

KXPDQ� IDFWRU� LQ� WKH� LPSOHPHQWDWLRQ� RI� WKH� SULQFLSOHV� RI� OLIHORQJ� HGXFDWLRQ� DQG� WKH�

VFKRRO�DV�WKH�FULWLFDO�VRFLDO�LQVWLWXWLRQ�LQ�WKH�GHYHORSPHQW�RI�VHOI-GLUHFWLRQ. 

�.��3UREOHP-EDVHG�/HDUQLQJ�

3UREOHP-EDVHG�OHDUQLQJ�(3%/) LV�D�UHDO-ZRUOG��VWXGHQW-FHQWHUHG�DSSURDFK�WR�

HGXFDWLRQ�SLRQHHUHG�E\�8.6. QHXURORJ\�SURIHVVRU�%DUURZV�DW�0F0DVWHU�8QLYHUVLW\�LQ�

&DQDGD� LQ� ����. ,W� KDV� VLQFH� EHFRPH� RQH� RI� WKH� PRVW� SRSXODU� WHDFKLQJ� PHWKRGV�

ZRUOGZLGH.�

3UREOHP-%DVHG�/HDUQLQJ�(3%/) LV�D�WHDFKLQJ�PHWKRG�LQ�ZKLFK�FRPSOH[�UHDO-

ZRUOG�SUREOHPV�DUH�XVHG�DV� WKH�YHKLFOH� WR�SURPRWH�VWXGHQW� OHDUQLQJ�RI�FRQFHSWV�DQG�

SULQFLSOHV�DV�RSSRVHG�WR�GLUHFW�SUHVHQWDWLRQ�RI�IDFWV�DQG�FRQFHSWV. ,Q�DGGLWLRQ�WR�FRXUVH�

FRQWHQW��3%/�FDQ�SURPRWH�WKH�GHYHORSPHQW�RI�FULWLFDO�WKLQNLQJ�VNLOOV��SUREOHP-VROYLQJ�

DELOLWLHV�� DQG� FRPPXQLFDWLRQ� VNLOOV. ,W� FDQ� DOVR�SURYLGH� RSSRUWXQLWLHV� IRU�ZRUNLQJ� LQ�

JURXSV��ILQGLQJ�DQG�HYDOXDWLQJ�UHVHDUFK�PDWHULDOV��DQG�OLIH-ORQJ�OHDUQLQJ� ('XFK�HW�DO��

����).�

7KH�0DDVWULFKW� �-MXPS� LQYROYHV� VHYHQ� VWHSV�� ZKLFK� DUH: (“3UREOHP-EDVHG�

OHDUQLQJ”� ����).�

��� 'LVFXVV�WKH�FDVH�DQG�PDNH�VXUH�HYHU\RQH�XQGHUVWDQGV�WKH�SUREOHP.�

��� ,GHQWLI\�WKH�TXHVWLRQV�WKDW�QHHG�WR�EH�DQVZHUHG�WR�VKHG�OLJKW�RQ�WKH�FDVH.�

��� %UDLQVWRUP�ZKDW�WKH�JURXS�DOUHDG\�NQRZV�DQG�LGHQWLI\�SRWHQWLDO�VROXWLRQV.�

��� $QDO\]H�DQG�VWUXFWXUH�WKH�UHVXOWV�RI�WKH�EUDLQVWRUPLQJ�VHVVLRQ.�

��� )RUPXODWH�OHDUQLQJ�REMHFWLYHV�IRU�WKH�NQRZOHGJH�WKDW�LV�VWLOO�ODFNLQJ.�
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��� 'R�LQGHSHQGHQW�VWXG\��LQGLYLGXDOO\�RU�LQ�VPDOOHU�JURXSV: UHDG�DUWLFOHV�RU�ERRNV��

IROORZ SUDFWLFDO�RU�DWWHQG�OHFWXUHV�WR�JDLQ�WKH�UHTXLUHG�NQRZOHGJH.�

��� 'LVFXVV�WKH�ILQGLQJV.�

�.��0XOWLSOH�,QWHOOLJHQFH�

7KH�WKHRU\�RI�PXOWLSOH�LQWHOOLJHQFHV�ZDV�ILUVW�SURSRVHG�E\�+RZDUG�*DUGQHU�

LQ�KLV������ERRN�“)UDPHV�RI�0LQG”��ZKHUH�KH�EURDGHQV�WKH�GHILQLWLRQ�RI�LQWHOOLJHQFH�

DQG�RXWOLQHV�HLJKW�GLVWLQFW� W\SHV�RI� LQWHOOHFWXDO�FRPSHWHQFLHV (/LQJXLVWLF�,QWHOOLJHQFH��

/RJLFDO-PDWKHPDWLFDO�LQWHOOLJHQFH��6SDWLDO�LQWHOOLJHQFH��%RGLO\�NLQHVWKHWLF�LQWHOOLJHQFH��

0XVLFDO�LQWHOOLJHQFH��,QWHUSHUVRQDO�LQWHOOLJHQFH��,QWUDSHUVRQDO�LQWHOOLJHQFH��1DWXUDOLVWLF�

LQWHOOLJHQFH) (0DUHQXV������).�

�.��(EELQJKDXV�)RUJHWWLQJ�FXUYH�

*HUPDQ� SV\FKRORJLVW� +HUPDQQ� (EELQJKDXV� ZDQWHG� WR� XQGHUVWDQG� PRUH�

DERXW�ZK\�ZH�IRUJHW�WKLQJV�DQG�KRZ�WR�SUHYHQW�LW. +LV�UHVHDUFK�SURGXFHG�WKH�)RUJHWWLQJ�

&XUYH� – D�YLVXDO� UHSUHVHQWDWLRQ�RI� WKH�ZD\� WKDW� OHDUQHG� LQIRUPDWLRQ� IDGHV�RYHU� WLPH. 

(EELQJKDXV (����).  (EELQJKDXV�H[SHULPHQWHG�ZLWK�KLV�RZQ�DELOLW\�WR�UHPHPEHU�XVLQJ�

D�OLVW�RI�QRQVHQVH�V\OODEOHV��ZKLFK�KH�DWWHPSWHG�WR�UHFDOO�DIWHU�GLIIHUHQW�OHQJWKV�RI�WLPH. 

+LV�H[SHULHQFHV�DQG�UHVXOWV�UHYHDOHG�D�QXPEHU�RI�NH\�DVSHFWV�RI�PHPRU\: (�) 0HPRULHV�

ZHDNHQ�RYHU�WLPH. (�)�7KH�ELJJHVW�GURS�LQ�UHWHQWLRQ�KDSSHQV�VRRQ�DIWHU�OHDUQLQJ.�(�) ,W
V�

HDVLHU�WR�UHPHPEHU�WKLQJV�WKDW�KDYH�PHDQLQJ.�(�) 7KH�ZD\�VRPHWKLQJ�LV�SUHVHQWHG�DIIHFWV�

OHDUQLQJ.�(�) +RZ� \RX� IHHO� DIIHFWV� KRZ� ZHOO� \RX� UHPHPEHU.� 5DVFK� 	� %RUQ� (����). 

(EELQJKDXV
V� UHVHDUFK�GDWHV�EDFN�WR� WKH�����V��EXW� LW� LV�VWLOO�ZLGHO\�XVHG�DQG�KLJKO\�

UHJDUGHG. ,Q�������D�UHVHDUFK�WHDP�VXFFHVVIXOO\�UHSURGXFHG�KLV�ILQGLQJV��DQG�FRQFOXGHG�

WKDW�KLV�PHWKRGV�DQG�WKHRULHV�VWLOO�KHOG�WUXH (0XUUH�	�'URV������). 

�.��,QIRJUDSKLF�

:LNLSHGLD�RIIHUV� WKH� IROORZLQJ� GHILQLWLRQ: ,QIRJUDSKLFV� (D� FOLSSHG�

FRPSRXQG� RI� "LQIRUPDWLRQ" DQG� "JUDSKLFV") DUH� JUDSKLF� YLVXDO� UHSUHVHQWDWLRQV� RI�

LQIRUPDWLRQ��GDWD��RU�NQRZOHGJH�LQWHQGHG�WR�SUHVHQW�LQIRUPDWLRQ�TXLFNO\�DQG�FOHDUO\. 

7KH\�FDQ�LPSURYH�FRJQLWLRQ�E\�XWLOL]LQJ�JUDSKLFV�WR�HQKDQFH�WKH�KXPDQ�YLVXDO�V\VWHP
V�
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DELOLW\� WR�VHH�SDWWHUQV�DQG�WUHQGV. 6LPLODU�SXUVXLWV�DUH� LQIRUPDWLRQ�YLVXDOL]DWLRQ��GDWD�

YLVXDOL]DWLRQ�� VWDWLVWLFDO� JUDSKLFV�� LQIRUPDWLRQ� GHVLJQ�� RU� LQIRUPDWLRQ� DUFKLWHFWXUH. 

,QIRJUDSKLFV�KDYH�HYROYHG�LQ�UHFHQW�\HDUV�WR�EH�IRU�PDVV�FRPPXQLFDWLRQ�DQG�WKXV�DUH�

GHVLJQHG�ZLWK�IHZHU�DVVXPSWLRQV�DERXW�WKH�UHDGHUV
�NQRZOHGJH�EDVH�WKDQ�RWKHU�W\SHV�RI�

YLVXDOL]DWLRQV. ,VRW\SHV� DUH� DQ� HDUO\� H[DPSOH� RI� LQIRJUDSKLFV� FRQYH\LQJ� LQIRUPDWLRQ�

TXLFNO\�DQG�HDVLO\�WR�WKH�PDVVHV. (,QIRJUDSKLF�������$SULO���) 

�.��$QLPDWLRQ�*,)�

7KH�*UDSKLFV�,QWHUFKDQJH�)RUPDW�(*,)� /ܼܳI/) LV�D�ELWPDS�LPDJH�IRUPDW�WKDW�

ZDV�GHYHORSHG�E\�D�WHDP�DW�WKH�RQOLQH�VHUYLFHV�SURYLGHU�&RPSX6HUYH�OHG�E\�$PHULFDQ�

FRPSXWHU�VFLHQWLVW�6WHYH�:LOKLWH�DQG�UHOHDVHG�RQ����-XQH�����.[�] ,W�KDV�VLQFH�FRPH�LQWR�

ZLGHVSUHDG� XVDJH� RQ� WKH�:RUOG�:LGH�:HE� GXH� WR� LWV� ZLGH� VXSSRUW� DQG� SRUWDELOLW\�

EHWZHHQ�DSSOLFDWLRQV�DQG�RSHUDWLQJ�V\VWHPV. (*,)��������-XO\ �)�

$QLPDWHG�*,)�LV�DQ�H[WHQVLRQ�RI�WKH�*,)�VWDQGDUG��ZKLFK�DOORZV�DQLPDWHG�

LPDJHV� WR� EH� FUHDWHG� E\� FUDPPLQJ� D� VHW� RI� IUDPHV� LQWR� D� VLQJOH� ILOH� IRU� VHTXHQWLDO�

SOD\EDFN. (YHQ�ZLWK�PXOWLSOH�LPDJHV�RQ�WKH�VDPH�ILOH��WKH�ILOH�VL]H�FDQ�VWLOO�EH�PDGH�

VPDOO�EHFDXVH�RI�WKH�ZD\�*,)�LV�HQFRGHG�DQG�EHFDXVH�RI�D�OLPLWHG�FRORU�SDOHWWH. 7KLV�

PHDQV�WKDW�WKH�UHVXOWLQJ�LPDJH�ODFNV�GHWDLO�DQG�LV�RI�ORZHU�YLVXDO�TXDOLW\�FRPSDUHG�WR�

RWKHU�LPDJH�IRUPDWV. (:KDW�,V�$QLPDWHG�*,)��������$XJXVW��) 

$QLPDWHG� *,)V� DUH� D� TXLFN-DQG-HDV\� ZD\� WR� SUHVHQW� G\QDPLF� FRQWHQW��

HVSHFLDOO\�RQ�:HE�SDJHV. 7KHLU�ILOH�VL]HV�DUH�VPDOO�FRPSDUHG�WR�RWKHU�DOWHUQDWLYHV�IRU�

FUHDWLQJ�G\QDPLF�FRQWHQW�OLNH�-DYD�DQG�)ODVK�DQG�WKHUHIRUH�FDQ�EH�GRZQORDGHG�E\�WKH�

EURZVHU�HDVLO\��DOORZLQJ�IRU�D�IDVWHU�EURZVLQJ�H[SHULHQFH. (:KDW�,V�$QLPDWHG�*,)��������

$XJXVW��)�

�.��*RRJOH FODVVURRP�

,Q� JHQHUDO�� *RRJOH� &ODVVURRP� LV� QRWKLQJ� PRUH� WKDQ� D� SURJUDP� WKDW�

IDFLOLWDWHV�GLVWDQFH�OHDUQLQJ�E\�RIIHULQJ�D�VHULHV�RI�VKDULQJ�SRVVLELOLWLHV�DQG�WRWDO�V\QHUJ\�

ZLWK� WKH� FODVVLF IXQFWLRQV� RI� WKH�*RRJOH�ZRUOG. $YDLODEOH� IRU� IUHH� IRU� VL[� \HDUV� DQG�

DOUHDG\�ZLGHO\� XVHG� E\�PDQ\� WHDFKHUV�� WKH� SURJUDP� KDV� EHFRPH� WKH�PRVW� XVHG� E\�



17 

�

WHDFKHUV�LQ�WKHVH�WLPHV�RI SDQGHPLFV. ,WV�IXQFWLRQV�DOORZ�\RX�WR�DVVLJQ�H[HUFLVHV��WHVWV��

DQG�TXHVWLRQQDLUHV��VWRUH GLGDFWLF�PDWHULDO�LQ�D�VKDUHG�VSDFH��VKDUH�YLGHRV��DQG�H[FKDQJH�

PHVVDJHV�TXLFNO\�DQG�TXLFNO\ (6PLWK������).�

*RRJOH�&ODVVURRP�KDV�D�ORW�RI�RSWLRQV�EXW��PRUH�LPSRUWDQWO\��LW�FDQ�DOORZ�

WHDFKHUV�WR�GR�PRUH�WR�KHOS�HGXFDWH�VWXGHQWV�UHPRWHO\�RU�LQ�K\EULG�VHWWLQJV. $�WHDFKHU�LV�

DEOH�WR�VHW�DVVLJQPHQWV�DQG�WKHQ�XSORDG�GRFXPHQWV�WKDW�H[SODLQ�ZKDW�LV�UHTXLUHG�IRU�

FRPSOHWLRQ�� DQG� DOVR� SURYLGH� H[WUD� LQIRUPDWLRQ� DQG� D� SODFH� IRU� VWXGHQWV� WR� DFWXDOO\�

ZRUN.  *RRJOH�&ODVVURRP�DOVR�DOORZV�IRU�WKH�H[SRUW�RI�JUDGHV�LQWR�D�VWXGHQW�LQIRUPDWLRQ�

V\VWHP� (6,6) PDNLQJ� LW� IDU� HDVLHU� WR�XVH� DXWRPDWLFDOO\� VFKRRO-ZLGH. *RRJOH�RIIHUV� DQ�

RULJLQDOLW\�UHSRUW�IHDWXUH�WKDW�OHWV�WHDFKHUV�UXQ�D�FKHFN�DJDLQVW�RWKHU�VWXGHQW�VXEPLVVLRQV�

IURP�WKH�VDPH�VFKRRO. ,W�LV�WKH�JUHDW�ZD\�WR�DYRLG�SODJLDULVP�((GZDUGV������).�

3DUW���%OHQGHG /HDUQLQJ�

,� ORRNHG� WKURXJK� WKH� OLWHUDWXUH� LQ� DQ� HIIRUW� WR� FRPH� XS�ZLWK� D�ZRUNDEOH�

DQVZHU. 0\�LGHD�LV�DV�IROORZV��ILUVW�RI�DOO��ZH�PXVW�DQDO\]H�WKH�VWXG\�KDELWV�DQG�OHDUQLQJ�

DELOLW\� RI� WKH� UHVHDUFK� VXEMHFWV�� DQG� RI� FRXUVH� WKH� OHDUQLQJ� HQYLURQPHQW. DV� ,� NQRZ�

WKURXJK�REVHUYDWLRQ��WKHUH�DUH�PDQ\�&KLQHVH-7KDL�GLFWLRQDULHV�LQ�WKH�FODVVURRP��DOO�RI�

ZKLFK�DUH�QHZ��DQG�VWXGHQWV�QHYHU�XVH�WKHP�EHFDXVH�WKH\�GRQ
W�NQRZ�KRZ�WR�ORRN�XS�

&KLQHVH�FKDUDFWHUV�DQG�FRPPRQ�ZRUGV�TXLFNO\�DQG�HIILFLHQWO\. DQG�$OO�VWXGHQWV�KDYH�

H[SHULHQFH�ZLWK� VPDUWSKRQHV. ,� QHHG� WR� ILQG� WKH� ULJKW�ZD\� WR� LQWHJUDWH� WKH� VWXGHQWV
�

H[LVWLQJ�DELOLWLHV�DQG�WKH�OHDUQLQJ�HQYLURQPHQW.�

,W� LV� QHFHVVDU\� WR� UHLWHUDWH� WKH� FRUH� LVVXH� RI� WKLV� UHVHDUFK�� PRVW� RI� WKH�

VWXGHQWV�LQ�WKH�FODVV�FDQQRW�DGDSW�WR�WKH�OHDUQLQJ�HQYLURQPHQW�ZLWKRXW�WKH�DVVLVWDQFH�RI�

+DQ\X� (&KLQHVH) 3LQ\LQ. ,�QHHG�WR�GHVLJQ�HIIHFWLYH�WHDFKLQJ�PHWKRGV�WR�KHOS�VWXGHQWV�

EXLOG�EULGJHV��WUDQVLWLRQ�WR�OHVV�XVH�RI�3LQ\LQ��DQG�ILQDOO\��JHW�XVHG�WR�OHDUQLQJ�VFHQDULRV�

ZLWKRXW�3LQ\LQ. )RU�H[DPSOH��FRUH�FKDUDFWHUV�DQG�ZRUGV�DUH�PDUNHG�ZLWK�SLQ\LQ��ZKLFK�

LV� KHOSIXO� IRU� FRUUHFW� SURQXQFLDWLRQ�� DQG� KLJK-IUHTXHQF\� FKDUDFWHUV� DUH� QRW� XVHG� LQ�

&KLQHVH�3LQ\LQ. �

7KH�DUWLFOH�LQ�/LP�(����) VXPPDUL]HV�VL[�VLPSOH�VWHSV�WR�KHOS�\RX�RQ�\RXU�
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ODQJXDJH�OHDUQLQJ�MRXUQH\. �) 6HW�UHDOLVWLF�OHDUQLQJ�JRDOV. �) 8QGHUVWDQG�WKH�EDFNJURXQG�

RI�WKH�ODQJXDJH. �) 0DNH�OHDUQLQJ�D�GDLO\�KDELW.�) $GRSW�HIIHFWLYH�OHDUQLQJ�VWUDWHJLHV. �) 

/HDUQ�ZLWK�UHDO�SHRSOH�DQG�VLWXDWLRQV. �) 'RQ’W�IRUJHW�WR�KDYH�IXQ. 7KH�VL[-VWHS�PHWKRG��

,� WKLQN�� FDQ� EH� XVHG� DV� D� JHQHUDO� VWUDWHJ\� IRU� ODQJXDJH� OHDUQLQJ. %XW� IRU� D� VSHFLILF�

ODQJXDJH�� JR� GHHS� LQWR� LW�� DQG� EXLOG� D� FRPSOHWH� VHW� RI� WHDFKLQJ�PRGHOV� DURXQG� WKH�

OHDUQHU. ,�WKLQN�WKHUH�LV�VWLOO�D�QHHG�WR�UHYLHZ�PRUH. 7KHVH�VL[�VWHSV�SURYLGH�WKH�ODQJXDJH�

OHDUQHU�ZLWK�D�URDGPDS�IRU�OHDUQLQJ�IURP�D�PDFUR�SHUVSHFWLYH. +RZHYHU��ZKHQ�LW�FRPHV�

WR�YHU\�VSHFLILF�SUREOHPV��VXFK�DV�WKRVH�LQ�WKLV�VWXG\��ZH�QHHG�WR�FRQWLQXH�WR�DQDO\]H�

DQG�VWXG\�WKHP�LQ�GHSWK�WR�ILQG�VXLWDEOH�PHWKRGV.�

�.��%OHQGHG�/HDUQLQJ�3UDFWLFH�5HYLHZ �

.LP�HW DO. (����) 7KURXJK�WKH�VWXG\�RI�&KLQHVH�FKDUDFWHUV�DQG�WHUPLQRORJ\�

XVHG�LQ�GDLO\�OLIH��WKHLU�UHVHDUFK�EURDGO\�FRPELQHV�D�EOHQGHG�OHDUQLQJ�PRGHO�WR�EXLOG�

LQWHOOHFWXDO�LQIRUPDWLRQ�SURFHVVLQJ�VNLOOV�DQG�FUHDWLYH�WKLQNLQJ�VNLOOV�LQ�VHFRQG-JUDGH�

VWXGHQWV�LQ�WZR�PLGGOH�VFKRROV. 7KH�UHVHDUFKHUV�HPSOR\HG�DQ�LQQRYDWLYH�FRLQ�PHWKRG�

WR�PDNH�VWXGHQWV�XQGHUVWDQG�WKH�YDOXH�RI�OHDUQLQJ�&KLQHVH�FKDUDFWHUV��D�EUDLQVWRUPLQJ�

WHFKQLTXH�WR�IRVWHU�OHDUQHUV
�FDSDFLW\�IRU�RULJLQDO�WKRXJKW��DQG�D�FOHYHU�LQWHJUDWLRQ�RI�

VPDUWSKRQH� DSSV� WR� IRVWHU� OHDUQHUV
� DSWLWXGH� IRU� LQIRUPDWLRQ� SURFHVVLQJ. 7KH� VWXG\
V�

ILQGLQJV�DUH�QRW�RYHUWO\�ELDVHG�DQG�DUH�FRPSDUDWLYHO\�QHXWUDO. 7KHLU�UHVHDUFK�WRROV�DQG�

SHGDJRJLFDO�LPSOHPHQWDWLRQ�DUH�KLJKOLJKWV�DQG�ZHOO�ZRUWK�OHDUQLQJ�IURP.�

,YDQRYD�HW�DO. (����). 7KHLU� UHVHDUFK�SURYHV� WKDW�XVLQJ�D�EOHQGHG� OHDUQLQJ�

PRGHO�HQDEOHV�VWXGHQWV�WR�DFKLHYH�JRRG�OHDUQLQJ�RXWFRPHV. 7KH�VSHFLILF�FRQWHQW�LV�DV�

IROORZV. 7KH� UHVHDUFK� REMHFWV� DUH� FROOHJH� VWXGHQWV� IURP� WKUHH� FROOHJHV� RI� 5XVVLDQ�

XQLYHUVLWLHV. 7KH�UHVHDUFKHUV�GHVLJQHG�DQG�GHYHORSHG�D�VHW�RI�EOHQGHG�OHDUQLQJ�FRXUVHV�

IRU�JHQHUDO�(QJOLVK�FRXUVHV�DQG�FRQGXFWHG�TXHVWLRQQDLUHV. 7KH�VWXG\�ZDV�FRQGXFWHG�LQ�

H[SHULPHQWDO�DQG�FRQWURO�JURXSV��DQG�QHHGHG�WR�REVHUYH�VWXGHQWV
�PRWLYDWLRQ�OHYHOV�DQG�

VHOI-UHVSRQVLEOH�OHDUQLQJ�DELOLWLHV��DV�ZHOO�DV�VWXGHQWV
�VDWLVIDFWLRQ�ZLWK�WKH�FRXUVH. 7KH�

UHVXOWV�VKRZ�WKDW�LGHDO�HIIHFWV�DUH�DFKLHYHG�LQ�DOO�WKUHH�DVSHFWV. 



19 

�

:DQ\DQ 	�$QFKDOHH (����)��7KH�UHVXOWV�RI�WKHLU�VWXG\�VXJJHVW�WKDW�EOHQGHG�

OHDUQLQJ� LV� DQ� HIIHFWLYH� WHDFKLQJ�PHWKRG� IRU� LPSURYLQJ�&KLQHVH� OLVWHQLQJ� VNLOOV. 7KH�

VSHFLILF� FRQWHQW� LV� DV� IROORZV�� WKHLU� UHVHDUFK� REMHFW� LV� ���PLGGOH� VFKRRO� VWXGHQWV� RI�

0DWKD\RP� 6XNVD� )RXU. 5HVHDUFK� WRROV� DUH� DFKLHYHPHQW� WHVWV�� TXHVWLRQQDLUHV� DQG�

LQWHUYLHZV. )URP�D�VWDWLVWLFDO�SRLQW�RI�YLHZ��LW�LV�SURYHG�WKDW�WKH�EOHQGHG�OHDUQLQJ�PRGHO�

FDQ� HIIHFWLYHO\� LPSURYH� VWXGHQWV
� OLVWHQLQJ� VNLOOV. 1RW� RQO\� WKDW�� EXW� DOVR� GHYHORS�

VWXGHQWV
�VHOI-GLUHFWHG�VWXG\�VNLOOV�DQG�SUREOHP-VROYLQJ�VNLOOV.�

7KH�UHVHDUFK�UHSRUW�RI�7KDQDYDWKL (����) FDXJKW�P\�DWWHQWLRQ. 7KH�UHVHDUFK�

PDGH�D�FRPSUHKHQVLYH�UHYLHZ�DQG�DQDO\VLV�RI�WKH�WHDFKLQJ�PRGHO. ,QFOXGLQJ�PHDQLQJV��

GHILQLWLRQV� DQG� IXQFWLRQDO� PRGHOV. 7KH� PRGHO� LV� IXUWKHU� GLYLGHG� LQWR� WKUHH� W\SHV��

SKLORVRSKLFDO�WHDFKLQJ�PRGHO��SV\FKRORJLFDO�PRGHO��PRGHUQ�WHDFKLQJ�PRGHO. 7KH�UHSRUW�

FRQFOXGHV� E\� SRLQWLQJ� RXW� DQ� LVVXH� RI� YLWDO� LPSRUWDQFH� WR� HYHU\� HGXFDWRU�� WKDW DQ�

LPSRUWDQW�SXUSRVH�RI�GLVFXVVLQJ�PRGHOV�RI�WHDFKLQJ�LV�WR�DVVLVW�WKH�WHDFKHU�WR�KDYH�D�

ZLGH�UDQJH�RI DSSURDFKHV�IRU�FUHDWLQJ�D�SURSHU�LQWHUDFWLYH�HQYLURQPHQW�IRU�OHDUQLQJ. $Q�

LQWHOOLJHQW� XVH�RI� WKHVH� DSSURDFKHV� HQDEOHV� WKH� WHDFKHU� WR� DGRSW� KLP� WR� WKH� OHDUQLQJ�

QHHGV�RI�WKH�VWXGHQWV.�

8VLQJ� WKH� &R, IUDPHZRUN (&RPPXQLW\� RI� ,QTXLU\� )UDPHZRUN)�� ZKLFK�

FRQVLVWV�RI�WKUHH�SULPDU\�FRPSRQHQWV: WHDFKLQJ�SUHVHQFH��VRFLDO�SUHVHQFH��DQG�FRJQLWLYH 

SUHVHQFH. 'DVSLW�	�'
6RX]D
V� (����) VRXJKW� WR�H[DPLQH�KRZ�ZLNL� WHFKQRORJ\�FDQ�EH�

XVHG�DV�D�WRRO�WR�FRQWULEXWH�WR�D�EOHQGHG�OHDUQLQJ�HQYLURQPHQW�DQG�KRZ�WKH�WHFKQRORJ\�

FDQ� EH� JDLQIXOO\� LQFRUSRUDWHG� LQWR� FRXUVH� GHVLJQ� DQG� LQVWUXFWLRQ.� WKH\� DSSOLHG� WKLV�

IUDPHZRUN� WR DGYDQFH� WKHLU� XQGHUVWDQGLQJ� RI� KRZ� OHDUQLQJ� RFFXUV LQ� WKH� ZLNL�

HQYLURQPHQW. WKHLU� ILQGLQJV� HPSLULFDOO\� FRQILUP� WKDW� WKH� LQVWUXFWRU� (L.H.�� WHDFKLQJ�

SUHVHQFH) LV�LQYDOXDEOH�WR�WKH�OHDUQLQJ�HQYLURQPHQW�QRWZLWKVWDQGLQJ�WKH�LQIXVLRQ�RI�ZLNL�

WHFKQRORJ\�LQ�WKH�FODVVURRP��DQG�RIIHU�UHFRPPHQGDWLRQV�LQ�WKUHH�VSHFLILF�DUHDV: ZLNL�

SODWIRUP�VHOHFWLRQ��SHGDJRJLFDO�LVVXHV��DQG�RSHUDWLRQDO�LPSOLFDWLRQV.�

�

�
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7KURXJK�REVHUYDWLRQ�� ,� IRXQG� WKDW� VXEMHFWV� LQ� WKH� VL[WK�JUDGH�RI�SULPDU\�

VFKRRO� XVH� PRELOH� SKRQHV� GXULQJ� UHFHVV�� DQG� IOH[LEO\� SOD\� ZLWK� VRFLDO� QHWZRUNLQJ�

DSSOLFDWLRQV�()DFHERRN)��DQG�PRELOH�JDPHV�(5REOR[). ,�EHJDQ�WR�WKLQN�DERXW�ZKHWKHU�LW�

LV� SRVVLEOH� WR� GHVLJQ� D� WHDFKLQJ� PRGHO�� IRFXVLQJ� RQ� WKH� OHDUQHU� DQG� KHOSLQJ� WKHP�

LPSURYH� WKHLU�&KLQHVH� UHDGLQJ� DELOLW\�� RI� FRXUVH�� DW� WKLV� VWDJH�� WKH� WDVN� RI� FKDUDFWHU�

UHFRJQLWLRQ�LV�UDQNHG�ILUVW. )XWXUH�UHVHDUFK�ZLOO�JUDGXDOO\�WUDQVLWLRQ�WR�WKH�GHYHORSPHQW�

DQG�HVWDEOLVKPHQW�RI�D�FRPSOHWH�VHW�RI�&KLQHVH�UHDGLQJ�DELOLW\�WUDLQLQJ�SURJUDPV. �

$W� WKLV� WLPH��ZKDW� ILUVW� DSSHDUHG� LQ�P\�PLQG�ZDV�QRW� VRPH�ZHOO-NQRZQ�

GHVLJQ� DQG� GHYHORSPHQW� PRGHOV�� EXW� D� JHQHUDO� PL[HG� FRQFHSW. 0\� SV\FKRORJLFDO�

H[SHFWDWLRQ�ZDV�WR�IRFXV�RQ�WKH�OHDUQHU��VR�WKDW�FODVVURRP�WHDFKLQJ�DFWLYLWLHV�DQG�VSDUH�

WLPH�DIWHU�FODVV�FRXOG�EH�IXOO\�HIIHFWLYH. RUJDQL]DWLRQ�DQG�XWLOL]DWLRQ. 7KDW� LV�QRZ�WKH�

IRFXV�RI�WKLV�UHVHDUFK�UHSRUW��EOHQGHG�OHDUQLQJ�VWUDWHJLHV. 1HZ�TXHVWLRQV�DULVH��KRZ�LV�

WKH�PL[�HIIHFWLYH"�+DYH�RWKHU�UHVHDUFKHUV�GRQH�VLPLODU�UHVHDUFK"�:KDW�LV�FHUWDLQ�LV�WKDW�

EOHQGHG�OHDUQLQJ�VWUDWHJLHV�EHORQJ�WR�WKH�PRGHUQ�WHDFKLQJ�PRGHO�PHQWLRQHG�LQ�UHVHDUFK�

IURP�7KDQDYDWKL�(����)�UHSRUW�DERYH. �

 �$� VWXG\� E\� 6DQGDQD\DNH� (����) DIILUPV� 2(5� (2SHQ� (GXFDWLRQDO�

5HVRXUFHV)-EDVHG�EOHQGHG�OHDUQLQJ�PHWKRG. 7KH�UHVHDUFK�IRFXVHV�RQ�KRZ�WR�LQFRUSRUDWH�

2(5�PDWHULDO� LQWR�2QOLQH� FRXUVH� GHYHORSPHQW� LQ� XQGHUJUDGXDWH� VWXG\. $W� WKH� VDPH�

WLPH��KRZ�WR�HIIHFWLYHO\�HYDOXDWH�WHDFKLQJ�DFWLYLWLHV. 7KLV�UHVHDUFK�LV�LQVSLULQJ�WR�PH. 

7KH�OHVVRQ�SODQ�LQ�WKLV�UHVHDUFK�UHSRUW�LV�EDVHG�RQ�WKH�GHYHORSPHQW�RI�&KLQHVH�FKDUDFWHU�

UHFRJQLWLRQ�DELOLW\�EDVHG�RQ�D�EOHQGHG�OHDUQLQJ�VWUDWHJ\. ,W�LV�P\�DWWHPSW�ILUVW��WKDW�LV��

KRZ� WR� RUJDQL]H� &KLQHVH� FKDUDFWHU� OHDUQLQJ� PDWHULDOV� E\� PHDQV� RI� LQIRUPDWLRQ�

WHFKQRORJ\��VR�WKDW�OHDUQHUV�FDQ�XVH�WKHP�HDVLO\. �

�.� 3HGDJRJ\�DQG�LQIRUPDWLRQ�SURFHVVLQJ�WHFKQRORJLHV�LQWHJUDWHG�ZLWK�EOHQGHG�OHDUQLQJ�

 ,I� WR� GLVFXVV� MXVW� RQO\� EOHQGHG� OHDUQLQJ� PHWKRGV� RU� PRGHOV� ZLWKRXW�

GLVFXVVLQJ�WKH�VXSSRUWLQJ�FRQWHQW�ZLWKLQ�WKHP�ZRXOG�EH�WR�IDOO�LQWR�IRUPDOLWLHV. VR��LQ�

WKLV�VHFWLRQ�DERXW�WKH�H[SDQGHG�OLWHUDWXUH�UHYLHZ��,�ZLOO�IRFXV�RQ�SUREOHP-EDVHG�WHDFKLQJ�

PHWKRGV��DQG�LQIRUPDWLRQ JUDSKLF��DQG��'�DQLPDWLRQ. 7KLV�LGHD�FRPHV�IURP�WKH�XQLTXH�
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SURSHUWLHV� RI� &KLQHVH� FKDUDFWHUV� WKHPVHOYHV�� QDPHO\� WKH� SLFWRJUDSKV� IHDWXUH� (JO\SK�

VKDSH�UHSUHVHQWDWLRQ). 

�.�.� 3UREOHP-EDVHG�/HDUQLQJ�RQ�7HDFKLQJ DQG�OHDUQLQJ�

-DQJ�HW�DO. (����). 7KHLU�UHVHDUFK�ZDV�FRQGXFWHG�LQ�D�&KLQHVH-VSHFLDOW\�FODVV�

DW�D�.RUHDQ�XQLYHUVLW\� GHPRQVWUDWHG� WKH�HIIHFWLYHQHVV�RI�3%/� LQ�&KLQHVH�FODVVURRP�

WHDFKLQJ. 3%/�QRW�RQO\�LPSURYHV�OHDUQLQJ�DELOLW\�DQG�SUREOHP-VROYLQJ�DELOLW\��EXW�DOVR�

HQKDQFHV�VWXGHQWV
�OHDUQLQJ�PRWLYDWLRQ��LPSURYHV�WKHLU�DWWHQWLRQ�DQG�LQWHUHVW�LQ�&KLQHVH�

FKDUDFWHU� OHDUQLQJ�� DQG� FXOWLYDWHV� DXWRQRPRXV� OHDUQLQJ� DELOLW\. 7KH� UHVHDUFKHUV�

UHPLQGHG�WKDW�VLQFH�WKH�PDLQ�IXQFWLRQ�RI�3%/�LV�WR�PDVWHU�EDVLF�NQRZOHGJH��ZKHQ�3%/�

LV� FRPELQHG� ZLWK� WUDGLWLRQDO� FODVVURRP� WHDFKLQJ�� WHDFKHUV� VKRXOG� GHVLJQ� DQG� DSSO\�

FXUULFXOXP�WR�PD[LPL]H�WKH�DGYDQWDJHV�RI�3%/. �

*KXIURQ�	�(UPDZDWL�(����) DQDO\]HG�DQG�VXPPDUL]HG�WKH�DGYDQWDJHV�DQG�

GLVDGYDQWDJHV�RI�DGRSWLQJ�3%/�LQ�OHDUQLQJ�ZULWLQJ�FRXUVHV�WKURXJK�TXHVWLRQQDLUHV��LQ-

GHSWK�LQWHUYLHZV�DQG�REVHUYDWLRQV�DPRQJ����(QJOLVK�ODQJXDJH�HGXFDWLRQ�VWXGHQWV�DW�D�

SULYDWH� XQLYHUVLW\� LQ� ,QGRQHVLD. 7KHLU� UHVHDUFK� SURYHV� WKDW� 3%/� KDV� WKH� IROORZLQJ�

DGYDQWDJHV: SUREOHP-VROYLQJ� DELOLW\�� VHOI-GLUHFWHG� OHDUQLQJ� DELOLW\�� UHGXFLQJ� VWXGHQWV
�

WHQVLRQ��LPSURYLQJ�VWXGHQWV
�VHOI-FRQILGHQFH�DQG�PRWLYDWLRQ��LPSURYLQJ�VWXGHQWV
�VHQVH�

RI� UHVSRQVLELOLW\� IRU� OHDUQLQJ�� HDV\� VKDULQJ� DQG� H[FKDQJH� RI� LGHDV� DPRQJ� VWXGHQWV��

HQDEOLQJ� VWXGHQWV� WR� 6WXGHQWV� OHDUQ�PRUH� DFWLYHO\�� HQDEOH� VWXGHQWV� WR� H[SORUH�PDQ\�

OHDUQLQJ� UHVRXUFHV� WR� VROYH� SUREOHPV�� HQDEOH� VWXGHQWV� WR� KDYH� D� SRVLWLYH� OHDUQLQJ�

DWWLWXGH��HWF. 7KH�GRZQVLGH�RI�3%/� LV� WKDW� LW� LV�GLIILFXOW� WR� LPSOHPHQW�� UHTXLUHV�PRUH�

WLPH��PRUH�SUHSDUDWLRQ��LV�ZHOO�PDQDJHG��DQG�LV�FRQIXVLQJ�IRU�VRPH�VWXGHQWV.�

/LX 	�3iV]WRU�(����). 7KHLU�VWXG\�FRQGXFWHG�D�PHWD-DQDO\VLV�E\�V\QWKHVL]LQJ�

���UHOHYDQW�HPSLULFDO�VWXGLHV�IURP������WR�������LQYROYLQJ�������SDUWLFLSDQWV�DQG����

HIIHFW�VL]HV��DQDO\]LQJ�WKH�LPSDFW�RI�3%/�LQVWUXFWLRQDO�LQWHUYHQWLRQV�RQ�FULWLFDO�WKLQNLQJ�

IRUPDWLRQ. 7KH�UHVXOWV�RI�WKH�VWXG\�VKRZHG�WKDW�WKH�LQWHUYHQWLRQ�ZDV�HIIHFWLYH. )DFWRUV�

WKDW�PD\�DIIHFW�WKH�HIIHFW�RI�3%/�LQFOXGH�WHDFKLQJ�W\SH��VDPSOH�W\SH��DQG�JURXS�VL]H.�

�

�
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�.�.� ,QIRJUDSKLF�RQ�7HDFKLQJ�DQG�OHDUQLQJ.�

$V�\RX�FDQ�VHH�LQ�$EGXO�HW�DO. (����)�� WKH\�FODVVLI\�LQIRJUDSKLF�LQWR�WKUHH�

W\SHV (6WDWLF�,QIRJUDSKLF��$QLPDWHG�,QIRJUDSKLF��DQG�,QWHUDFWLYH�,QIRJUDSKLF) LQ�OLWHUDWXUH�

YLHZ�VHVVLRQ. %DVHG�RQ� WKH�UHVXOWV�RI� WKH�DQDO\VLV�RI� WKH�VWXGHQWV
�QHHGV�� WKH�QHHG�WR�

GHYHORS�DQ�DQLPDWHG�LQIRJUDSKLF�PRGXOH�LQ�$UDELF�JUDPPDU�OHDUQLQJ�ZDV�MXVWLILHG. 7KH�

PRGXOH�LV�SUHVHQWHG�LQ�YLGHR�IRUPDW�DQG�XSORDGHG�WR�D�GHGLFDWHG�<RX7XEH�FKDQQHO�IRU�

HDV\�DFFHVV�E\�VWXGHQWV.�

6KLK-7LQJ�HW� DO. (������6HS). ,Q� WKHLU� VWXG\�� D�G\QDPLF� LQIRJUDSKLF� V\VWHP�

ZDV�GHVLJQHG�DQG�GHYHORSHG�WR�DVVLVW�HOHPHQWDU\�VFKRRO�UHVRXUFH�FODVVHV�(HOHPHQWDU\�

VFKRRO�VWXGHQWV�ZLWK�PLOG�GLVDELOLWLHV�RU�OHDUQLQJ�GLIILFXOWLHV) LQ�7DLZDQ�WR�OHDUQ�VFLHQFH�

WKHPDWLF�FRQWHQW. 7KH� ILQDO� UHVXOWV� VKRZHG� WKDW� WKH�PRWLRQ� LQIRJUDSKLF� V\VWHP�FRXOG�

LPSURYH� WKH� OHDUQLQJ� RXWFRPHV� RI� WKH� UHVRXUFH� FODVV. %\� DSSO\LQJ� LQIRJUDSKLFV� WR�

UHVRXUFH�FODVVHV��FRQWHQW�FDQ�EH�VLPSOHU��FOHDUHU��DQG�PRUH�PHPRUDEOH. 7KH�XVH�RI�D�

GLJLWDO�PRWLRQ�LQIRJUDSKLF�V\VWHP�FDQ�LPSURYH�WKH�FRQWLQXRXV�SUHVHQWDWLRQ�RI�FRQWHQW�

DQG�WKH�IOXHQF\�RI�FRQWHQW.�

7KH� UHVHDUFK� UHSRUW� E\� $ELORFN 	� :LOOLDPV� (����) H[SODLQHG� WKDW� DQ�

LQIRJUDSKLF�LV�D�FODLP�H[SUHVVHG�WKURXJK�YLVXDO�PHWDSKRU��FRQYH\LQJ�WKH�FUHDWRU
V�IUHVK�

XQGHUVWDQGLQJ� RI� UHODWLRQVKLSV�� H[SUHVVHG� WKURXJK� D� MXGLFLRXV� VHOHFWLRQ� DQG�

DUUDQJHPHQW�RI�YLVXDOV��HYLGHQFH��DQG�WH[W�DFTXLUHG�GXULQJ�LQTXLU\�UHVHDUFK�ZLWKLQ�D�

GLVFLSOLQH. 7KH\�GHVFULEH�D�SURFHVV�LQ�ZKLFK�VWXGHQWV�GHYHORS�D�UHVHDUFK�TXHVWLRQ�ZLWKLQ�

D�GRPDLQ��LQYHVWLJDWH�D�YDULHW\�RI�FODLPV�DQG�HYLGHQFH�ZKHUHYHU�WKH\�OHDG��SOD\�ZLWK�

FRQQHFWLRQV�DQG�DVVHVV�FRQWUDGLFWLRQV��DQG�ZRQGHU�DERXW�WKH�SRVVLEOH�VLJQLILFDQFH�RI�

WKHLU�ILQGLQJV.�

�.�.� $QLPDWLRQ�RQ�7HDFKLQJ�DQG�OHDUQLQJ�

7KH� DLP�RI� WKH� VWXG\� E\�.DXVKDO�	�3DQGD� (����) ZDV� WR� ILQG� RXW� XQGHU�

ZKLFK� FRQGLWLRQV� DQLPDWLRQ-EDVHG� WHDFKLQJ� OHDGV� WR� EHWWHU� OHDUQLQJ� RXWFRPHV. 

([SHULPHQWDO� UHVXOWV� VKRZ� WKDW� SULRU� NQRZOHGJH� LV� D� NH\� IDFWRU� ZKHQ� SURYLGLQJ�

DQLPDWLRQV�DQG�VKRXOG�RQO\�EH�SURYLGHG�WR�+3.�(KLJK�SULRU�NQRZOHGJH) VWXGHQWV.�7KH\�
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UHFRPPHQG�WKDW�VXIILFLHQW NQRZOHGJH�UHJDUGLQJ�FRQFHSW�PXVW�ILUVW�EH�VKDUHG�ZLWK�/3. 

(ORZ�SULRU�NQRZOHGJH) VWXGHQWV�EHIRUH�WHDFKLQJ�WKHP�ZLWK�DQLPDWLRQV.�

$�VWXG\�E\�+ZDQJ HW�DO. (����) LGHQWLILHG�IDFWRUV�WKDW�OLPLW�WKH�VXFFHVVIXO�XVH�

RI� DQLPDWLRQ� LQ� WHDFKLQJ. ,PSRUWDQW� VXFFHVV� IDFWRUV� ZH� IRXQG� LQFOXGHG� WKH� GHWDLOHG�

H[SODQDWLRQ� RI� FRQWHQW�� D� JRRG� EDODQFH� EHWZHHQ� FOHDU� SUHVHQWDWLRQ� DQG� EHDXWLIXO�

LQWHUIDFH��WKH�VSHHG�RI�UXQQLQJ/ ORDGLQJ�RI�WKH�DQLPDWLRQV��DQG�WKH�SURYLVLRQ�RI�PRUH�

UHIHUHQFHV��HWF.�

7KH�UHVHDUFK�E\�,VODP�HW�DO. (����) EHJDQ�E\�FUHDWLQJ�PXOWLPHGLD�DQLPDWHG�

OHDUQLQJ�PDWHULDOV� IRU� HOHPHQWDU\� VFLHQFH� FODVVHV�� WHDFKLQJ� WKUHH�GLIIHUHQW�JURXSV�RI�

VWXGHQWV�� WKH� ILUVW� XVLQJ� WUDGLWLRQDO� WHDFKLQJ�PHWKRGV�� WKH� VHFRQG� XVLQJ� RQO\� YLVXDO�

OHDUQLQJ�PDWHULDOV��DQG�WKH�WKLUG�7HDFKLQJ�XVLQJ�PXOWLPHGLD�DQLPDWHG�YLGHRV�FRPELQHG�

ZLWK�WHDFKHU�JXLGDQFH. 7KH�UHVXOWV�RI�WKH�VWXG\�VKRZ�WKDW�WKH�LQWURGXFWLRQ�RI�DQLPDWHG�

OHDUQLQJ�DLGV�FDQ�SURPRWH�OHDUQLQJ�DQG�TXLFNO\�DGDSW�WR�WKH�OHDUQLQJ�PDWHULDOV.�

�.� $VVHVVPHQW�DQG�(YDOXDWH�RQ�%OHQGHG /HDUQLQJ�

%RZ\HU� 	� &KDPEHUV� (����) IRFXVHG� RQ� HYDOXDWLQJ� EOHQGHG� OHDUQLQJ�

SURJUDPV�DQG�LQWURGXFHG�VRPH�HYDOXDWLRQ�IUDPHZRUNV. $QG�GHVFULEH�VRPH�HYDOXDWLRQ�

IUDPHZRUNV�LQ�WKH�OLWHUDWXUH. )LQDOO\��LW�LQWURGXFHV�D�QHZ�IUDPHZRUN. 7KH�IUDPHZRUN�IRU�

DVVHVVLQJ� EOHQGHG� OHDUQLQJ� LQFOXGHV� IRXU� OHYHOV�� VLWXDWLRQV�� FRXUVHV�� LQGLYLGXDO�� DQG�

RXWFRPHV. 3OHDVH�UHIHU�WR�WKH�VSHFLILF�GHWDLOV�RI�WKH�IUDPHZRUN.�

6XPPDU\�

)LUVW�RI�DOO��GXULQJ�WKH�OLWHUDWXUH�UHYLHZ��LW�FDQ�EH�IRXQG�WKDW�WKH�WUDGLWLRQDO�

WHDFKLQJ� PHWKRG� RI� &KLQHVH� FKDUDFWHUV� HPSKDVL]HV� WKH� OHDUQHUV
� PHPRU\�� FRQVWDQW�

UHSHWLWLRQ�� DQG� FRQVROLGDWLRQ� RI� NQRZOHGJH� SRLQWV. +RZ� WR� LPSURYH� RU� XSGDWH� WKH�

WUDGLWLRQDO�WHDFKLQJ�PHWKRGV�DIWHU�WKH�LQWURGXFWLRQ�RI�LQIRUPDWLRQ�WHFKQRORJ\�WRROV. 7KLV�

LVVXH�EHFRPHV�PRUH�DQG�PRUH�REYLRXV��DW�OHDVW��WKH�DXWKRU�GLG�QRW�ILQG�D�FRPSOHWH�VHW�

RI�&KLQHVH�FKDUDFWHU�WHDFKLQJ�PHWKRGV�(IRU�QRQ-QDWLYH�VSHDNHUV�RI�&KLQHVH) WKDW�FRXOG�

JR� WR� D� PL[HG� HQYLURQPHQW� RI� RQOLQH� DQG� RIIOLQH. 6HFRQGO\�� WKH� WHDFKLQJ� LGHDV� DQG�

PHWKRGV�EHFDPH�JUDGXDOO\�FOHDUHU�E\�REVHUYLQJ�WKH�OHDUQLQJ�KDELWV�RI�WKH�VXEMHFWV�LQ�
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WKLV�VWXG\�DQG�UHFRUGLQJ�DQG�DQDO\]LQJ�WKH�JHQHUDO�SUREOHPV�RI�WKH�VXEMHFWV. )LQDOO\��LQ�

WKH�GHVLJQ�RI�WKH�&KLQHVH�FKDUDFWHU�UHFRJQLWLRQ�FRXUVH�UHSRUWHG�LQ�WKLV�VWXG\��WKH�RQOLQH�

OHDUQLQJ�HQYLURQPHQW�DGRSWHG�DQ�DQLPDWLRQ� (&KLQHVH�FKDUDFWHU�VWURNHV) DSSURDFK��WKH�

RIIOLQH� OHDUQLQJ� HQYLURQPHQW� DGRSWHG� D� SUREOHP-EDVHG� OHDUQLQJ� DSSURDFK�� DQG� WKH�

WHDFKLQJ� ERDUG� ZDV� GHVLJQHG� ZLWK� DQ� LQIRUPDWLRQ� SLFWRULDO� DSSURDFK. $OO� RI� WKHVH�

FRPSRQHQWV�ZHUH�XQLILHG�DQG�LQWHJUDWHG�WKURXJK�*RRJOH�&ODVVURRP.�

 �
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7KH� SXUSRVH� RI� WKLV� VWXG\� ZDV� WR� GHYHORS� DQ� LQVWUXFWLRQDO� SURJUDP� WR�

LPSURYH� VWXGHQWV
� &KLQHVH� FKDUDFWHU� UHFRJQLWLRQ� VNLOOV� DQG� WR� VWLPXODWH� LQWHUHVW� LQ�

OHDUQLQJ. $�TXDVL-H[SHULPHQWDO�UHVHDUFK�GHVLJQ�DQG�PL[HG�PHWKRGV�ZHUH�XVHG. 7KLV�LV�D�

6LQJOH�FODVV�(;'� (([SHULPHQWDO�'HVLJQ) DQG�QRQ-UDQGRP�VDPSOLQJ. 4XDQWLWDWLYH�GDWD�

DUH�IURP�SUH-WHVW�DQG�SRVW-WHVW�VFRUHV�DQG�TXHVWLRQQDLUHV�ZLWK���VFDOHV. 4XDOLWDWLYH�GDWD�

ZHUH� REWDLQHG� IURP� 2SHQ-HQG� TXHVWLRQV� E\� *RRJOH� )RUPV� 3DUDJUDSK� W\SH. 7KH�

LQGHSHQGHQW�YDULDEOH�RI�WKLV�VWXG\�ZDV�D�XQLTXH�LQVWUXFWLRQDO�SURJUDP ZKLFK�LQFOXGHG�

WKH� SURGXFWLRQ� RI� LQVWUXFWLRQDO� PDWHULDOV�� WKH� LPSOHPHQWDWLRQ� RI� EOHQGHG� OHDUQLQJ�

VWUDWHJLHV��DQG�WKH�HIIHFWLYH�LQWHJUDWLRQ�RI�RQOLQH�DQG�RIIOLQH�LQVWUXFWLRQDO�WDVNV�WKURXJK�

LQIRUPDWLRQ� WHFKQRORJ\. 7KH� GHSHQGHQW� YDULDEOH� ZDV� VWXGHQWV
� &KLQHVH� FKDUDFWHU�

UHFRJQLWLRQ�DELOLW\. 7KH�PDLQ�UHVHDUFK�LQVWUXPHQWV�,�XVHG�ZHUH�OHVVRQ�SODQV��SUH-WHVW�DQG�

SRVW-WHVW�SDSHUV��TXHVWLRQQDLUHV�DQG�LQWHUYLHZV.  

�.��5HVHDUFK�'HVLJQ�

7KH�VXEMHFWV�RI�WKLV�VWXG\�DUH�WZHOYH�VWXGHQWV�LQ�WKH��WK�*UDGH�FODVV��WKUHH�

JLUOV�DQG�QLQH�ER\V. 7R�GHPRQVWUDWH�WKH�HIIHFWLYHQHVV�RI�H[SHULPHQWDO�YDULDEOHV�(D�XQLTXH�

EOHQGHG�OHDUQLQJ�WHDFKLQJ�VFKHPH).�7KLV�H[SHULPHQW�ZLOO�XVH�D�VLQJOH�JURXS�SUH-WHVW�DQG�

SRVW-WHVW� GHVLJQ. 7KH� VFDOH� XVHG� WR� DVVHVV� &KLQHVH� FKDUDFWHU� UHFRJQLWLRQ� DELOLW\� LV�

PHDVXUHG� �� WLPHV�� RQFH� EHIRUH� DQG� RQFH� DIWHU� H[SRVLQJ� D� JURXS� RI� QRQ-UDQGRPL]HG�

SDUWLFLSDQWV� WR� D� VSHFLDOO\� GHVLJQHG�&KLQHVH� FKDUDFWHU� WHDFKLQJ�PHWKRG. 7KH� SUH-WHVW�

VFRUHV�FDQ�VKRZ�WKH�VWXGHQWV
�H[LVWLQJ�&KLQHVH�FKDUDFWHU� UHFRJQLWLRQ�DELOLW\��DQG� WKH�

SRVW-WHVW�VFRUHV�FDQ�VKRZ�ZKHWKHU� WKH�VWXGHQWV
�&KLQHVH�FKDUDFWHU�UHFRJQLWLRQ�DELOLW\�

KDV�EHHQ�GHYHORSHG�DIWHU�WKH�H[SHULPHQWDO�LQWHUYHQWLRQ. 4XHVWLRQQDLUHV�FDQ�FROOHFW�WKH�

DWWLWXGHV�DQG�VXJJHVWLRQV�RI�WKH�H[SHULPHQWDO�VXEMHFWV�RQ�WKH�H[SHULPHQWDO�YDULDEOHV. ,Q�

RUGHU�WR�REVHUYH�WKH�LPSOHPHQWDWLRQ�RI�WHDFKLQJ�VWUDWHJLHV�DW�D�ILQHU�OHYHO��LQ�P\�OHVVRQ�
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SODQ��VXJJHVWLRQV�IRU�HIIHFW�DFFHSWDQFH�IHHGEDFN�DUH�JLYHQ�IRU�HDFK�WHDFKLQJ�VWHS. 3OHDVH�

UHIHU�WR�WKH�DWWDFKHG�OHVVRQ�SODQ�IRU�GHWDLOV. 

�

�

�

�

�

�

�

)LJXUH��.� ,QWHJUDO�'HVLJQ�

$V�VKRZQ�LQ�WKH�ILJXUH �.���LQ�WKH�SUH-WHVW�SKDVH��WKH�DLP�LV�WR�KDYH�WKH�VWXG\�

VXEMHFWV�SODFHG�RQ�WKH�VDPH�VWDUWLQJ�EDVHOLQH. 

�.��5HVHDUFK�3URFHVV�

7KH� WRS-OHYHO� FRQVWUXFWLRQ� ORJLF� RI� WKLV� UHVHDUFK� SURFHVV� LV� EDVHG� RQ� WKH�

'HVLJQ�7KLQNLQJ�PRGHO. 7KH�PRGHO�FRQVLVWV�RI�ILYH�FRPSRQHQWV: HPSDWK\��GHILQLWLRQ��

LGHDWLRQ��SURWRW\SLQJ��DQG�WHVWLQJ. ,Q�DQ�DUWLFOH�E\�6LDQJ� (����)��LW�LV�VXPPDUL]HG�WKDW�

GHVLJQ�WKLQNLQJ�LV�D�PHWKRGRORJ\�ZKLFK�SURYLGHV�D�VROXWLRQ-EDVHG�DSSURDFK�WR�VROYLQJ�

SUREOHPV. ,W’V� H[WUHPHO\� XVHIXO� ZKHQ� XVHG� WR� WDFNOH� FRPSOH[� SUREOHPV� WKDW� DUH� LOO-

GHILQHG� RU� XQNQRZQ—EHFDXVH� LW� VHUYHV� WR� XQGHUVWDQG� WKH� KXPDQ� QHHGV� LQYROYHG��

UHIUDPH�WKH�SUREOHP�LQ�KXPDQ-FHQWULF�ZD\V��FUHDWH�QXPHURXV� LGHDV�LQ�EUDLQVWRUPLQJ�

VHVVLRQV�DQG�DGRSW�D�KDQGV-RQ�DSSURDFK�WR�SURWRW\SLQJ�DQG�WHVWLQJ. 7KH�DUWLFOH�FRQFOXGHV�

ZLWK�D�VSHFLDO�HPSKDVLV�RQ�"7KH�LWHUDWLYH��QRQ-OLQHDU�QDWXUH�RI�'HVLJQ�7KLQNLQJ�PHDQV�

WKDW�\RX�DQG�\RXU�GHVLJQ�WHDP�FDQ�JR�WKURXJK�WKHVH�VWDJHV�VLPXOWDQHRXVO\��UHSHDW�WKHP��

DQG�HYHQ�F\FOH�EDFN�WR�SUHYLRXV�VWDJHV�DW�DQ\�SRLQW�LQ�WKH�'HVLJQ�7KLQNLQJ�SURFHVV."�

:KDW� KDSSHQV� ZKHQ� GHVLJQ� WKLQNLQJ� LV� SDLUHG� ZLWK� D� EOHQGHG� OHDUQLQJ�

PRGHO"�+RZ�WR�GHPRQVWUDWH�IOH[LELOLW\�LV�DOVR�VXE-TXHVWLRQ�WKDW�WKLV�VWXG\�DWWHPSWV�WR�

H[SORUH. 'HVLJQ�WKLQNLQJ�QRW�RQO\�SURYLGHV�VWURQJ�VXSSRUW�IRU�WKH�SURJUHVV�RI�WKLV�VWXG\��

�ĂƐĞůŝŶĞ��

�ǆƉĞƌŝŵĞŶƚĂů�ŝŶƚĞƌǀĞŶƚŝŽŶƐ�
hŶĚĞĐŽŵƉŽƐĂďůĞ��ŚŝŶĞƐĞ��ŚĂƌĂĐƚĞƌ�/ŶƐƚƌƵĐƚŝŽŶ�^ƚƌĂƚĞŐŝĞƐ�

WƌĞ-dĞƐƚ�

WŽƐƚ-dĞƐƚ� ZĞƐƵůƚ�
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EXW�DOVR�SURYLGHV�LGHDV�IRU�WKH�GHYHORSPHQW�RI�OHVVRQ�SODQV.�

�-(PSDWK\ (,GHQWLI\ 3UREOHP)�

7KH�FRUH�TXHVWLRQV�RI�WKLV�VWXG\�DUH�DV�IROORZV.�

�. KRZ�FDQ�OHDUQHUV
�&KLQHVH�FKDUDFWHU�UHFRJQLWLRQ�DELOLW\�EH�LPSURYHG"�

�. KRZ�WR�DVVHVV�OHDUQHUV
�PDVWHU\�RI�WKH�DELOLW\"�

�. KRZ�GR�OHDUQHUV�SHUFHLYH�WKH�ZKROH�OHDUQLQJ�SURFHVV"�

7KH�SURJUHVVLRQ�RI�IXUWKHU�UHODWHG�VXE-TXHVWLRQV�LV�VKRZQ�EHORZ.�

�. ZKDW�DUH�WKH�FKDUDFWHULVWLFV�RI�&KLQHVH�FKDUDFWHUV"�

�. +RZ�LV�WKH�DELOLW\�WR�UHFRJQL]H�&KLQHVH�FKDUDFWHUV�GHILQHG"�,V�LW�WKDW�WKH�OHDUQHU�

VHHV� WKH� &KLQHVH� FKDUDFWHU� DQG� NQRZV� WKH� PHDQLQJ"� 2U� GRHV� WKH� OHDUQHU� VHH� WKH�

FKDUDFWHU�DQG�NQRZ�WKH�PHDQLQJ�DQG�SURQXQFLDWLRQ"�2U�GRHV�WKH�OHDUQHU�VHH�WKH�&KLQHVH�

FKDUDFWHU�DQG�NQRZ�WKH�PHDQLQJ��SURQXQFLDWLRQ��DQG�ZULWLQJ"�$QG�VR�RQ.�

�. ZKDW� OHDUQLQJ� VWUDWHJLHV� VKRXOG� EH� XVHG� WR� HQDEOH� WKH� OHDUQHU� WR� GHYHORS� WKH�

FRPSHWHQF\"�

�. +RZ�FDQ�WKH�FXUULFXOXP�EH�LWHUDWLYHO\�DQG�FRQWLQXRXVO\�LPSURYHG"�

�-'HILQH�(,GHQWLI\�*LYHQ)�

6HFRQG�� LW� LV�QHFHVVDU\� WR� LGHQWLI\�DV�PDQ\�NQRZQ�FRQGLWLRQV�DVVRFLDWHG�

ZLWK� WKH�SUREOHP�DV�SRVVLEOH. WKH�H[SHULPHQWDO� VXEMHFWV�RI� WKLV� VWXG\�ZHUH� WKH�VL[WK-

JUDGH�VWXGHQWV�RI�7KDL�ELOLQJXDO�VFKRROV�LQ�WKH�SULPDU\.�7KH�SXUSRVH�RI�WKH�VWXG\�ZDV�

WR�LPSURYH�WKH�VXEMHFWV
�&KLQHVH�FKDUDFWHU�UHFRJQLWLRQ�VNLOOV�WKURXJK�D�VSHFLILF�WHDFKLQJ�

VWUDWHJ\. 7KH� VXEMHFWV� LQFOXGHG� QLQH� PDOH� DQG� WKUHH� IHPDOH� VWXGHQWV� ZKR� KDG� EHHQ�

H[SRVHG� WR� &KLQHVH� VLQFH� WKH� ILUVW� JUDGH� RI� HOHPHQWDU\� VFKRRO� DQG� ZKRVH� FXUUHQW�

OLVWHQLQJ�DQG�VSHDNLQJ�VNLOOV�ZHUH�VWURQJHU� WKDQ� WKHLU� UHDGLQJ�DQG�ZULWLQJ�VNLOOV. 7KH�

VXEMHFWV
�QDWLYH�ODQJXDJH��7KDL��ZDV�XVHG�FRPIRUWDEO\�LQ�OLVWHQLQJ��UHDGLQJ��DQG�ZULWLQJ. 

$OO�VXEMHFWV�ZHUH�REVHUYHG�WR�EH�SURILFLHQW�LQ�XVLQJ�VPDUWSKRQHV. ,Q�DGGLWLRQ��WKHUH�ZHUH�

VPDUW�79V�LQVLGH�WKH�FODVVURRP. ,�ZRXOG�OLNH�WKH�VWXGHQWV�WR�XVH�WKHLU�VPDUWSKRQHV�WR�

OHDUQ�&KLQHVH�FKDUDFWHUV�RXWVLGH�RI�WKH�FODVVURRP��ZKLOH�LQVLGH�WKH�FODVVURRP��XVLQJ�WKH�

OLPLWHG�IDFLOLWLHV�DQG�HTXLSPHQW�WR�UHLQIRUFH�WKH�&KLQHVH�FKDUDFWHUV�WKH\�KDYH�OHDUQHG. 
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5HVHDUFKHUV�FDQ�FUHDWH�WKHLU�RZQ�GLJLWDO�LQVWUXFWLRQDO�PDWHULDOV�WKDW�FDQ�EH�SURMHFWHG��

YLD�FRPSXWHU��RQWR�VPDUW�79V�IRU�VWXGHQWV� WR� OHDUQ�RQ�WKHLU�RZQ. 7KH�FXUULFXOXP�IRU�

&KLQHVH� FKDUDFWHU� UHFRJQLWLRQ� ZRXOG� WKHQ� EH� GLYLGHG� LQWR� RQOLQH� DQG� RIIOLQH�

FRPSRQHQWV�� ZLWK� WKH� RQOLQH� FRPSRQHQW� FRQVLVWLQJ�PDLQO\� RI� LQVWUXFWLRQDO�PDWHULDO�

SUHVHQWDWLRQ�DQG�OHDUQLQJ�RXWFRPH�DVVHVVPHQW��DQG�WKH�RIIOLQH�FRPSRQHQW�FRQVLVWLQJ�RI�

SUREOHP-EDVHG� OHDUQLQJ� DSSURDFKHV� DQG� PXOWLSOH� LQWHOOLJHQFH-EDVHG� LQVWUXFWLRQDO�

LPSOHPHQWDWLRQV�LQ�WKH�FODVVURRP.�%HIRUH�WKH�VWDUW�RI�WKH�H[SHULPHQW��WKH�VXEMHFWV�ZHUH�

LQIRUPHG� LQ�DGYDQFH� WKDW� WKH\�ZRXOG�SDUWLFLSDWH� LQ�D� UHVHDUFK� VWXG\. &OHDUO\� WHOO� WKH�

VXEMHFWV�WKDW�WKH�SUH-WHVW�DQG�SRVW-WHVW�VFRUHV�ZLOO�QRW�EH�UHJDUGHG�DV�WKH�ILQDO�JUDGHV��VR�

DV�WR�GLVSHO�WKH�VXEMHFWV
�FRQFHUQV��SDYH�WKH�ZD\�IRU�WKH�SUH-WHVW��DQG�SUHYHQW�VWXGHQWV�

IURP�FKHDWLQJ�E\�XVLQJ�PRELOH�SKRQH�WUDQVODWLRQ�VRIWZDUH.�

�-,GHDWH�(%UDLQVWRUP) �

%UDLQVWRUP� LQ� WKH� WKLUG� SKDVH. ,� KDG� WR� GHWHUPLQH� WKH� YDULHW\� RI�&KLQHVH�

FKDUDFWHUV� WKDW� UHTXLUHG� WR� EH� UHFRJQL]HG� LQ� RUGHU� WR� LPSURYH� OHDUQHUV
� DELOLW\� WR�

UHFRJQL]H� &KLQHVH� FKDUDFWHUV.� $FFRUGLQJ� WR� WKH� &KLQHVH� 0LQLVWU\� RI� (GXFDWLRQ
V�

,QWHUQDWLRQDO�&KLQHVH�/DQJXDJH�(GXFDWLRQ�6WDQGDUGV��SULPDU\�OHYHO�&KLQHVH�OHDUQHUV�

QHHG�WR�PDVWHU�����&KLQHVH�FKDUDFWHUV�LQ�WKH�ILUVW�VWDJH. %HFDXVH�,�ZDV�OLPLWHG�E\�WKH�

WZR-PRQWK� UHVHDUFK� WLPH�� ,� QHHGHG� WR� IXUWKHU� QDUURZ� GRZQ� WKH� UDQJH� RI� &KLQHVH�

FKDUDFWHUV. 7KH�ILUVW�RQH�LV�WKH�7KHRU\�DQG�0HWKRGRORJ\�RI�7HDFKLQJ�&KLQHVH�&KDUDFWHUV�

E\�=KRX (����)��ZKLFK� FOHDUO\�SURYLGHV����&KLQHVH� FKDUDFWHUV� VXLWDEOH� IRU�EHJLQQHU-

OHYHO�&KLQHVH� OHDUQHUV. 7KH� VHFRQG� LV�7KH�2QH� KXQGUHG�&KLQHVH�5DGLFDOV� E\�6KHQ� 

:DQJ� 	� 7VDL (����)�� DQG� WKH� WKLUG� LV� WKH� 4XDQWLWDWLYH� $QDO\VLV-EDVHG� &KLQHVH�

&KDUDFWHURORJ\�RQ�7HDFKLQJ�DQG�/HDUQLQJ�&KLQHVH�DV�$�)RUHLJQ�/DQJXDJH�E\�:DQJ�	�

6KX (����). ,�KDYH�VHOHFWHG�HLJKW�PRUH�&KLQHVH�FKDUDFWHUV�IURP�LW�DV�D�VXSSOHPHQW. 7KH�

ILQDO�VHW�RI����WDUJHW�&KLQHVH�FKDUDFWHUV�XVHG�LQ�WKLV�VWXG\�ZDV�GHYHORSHG. 1H[W��OHDUQLQJ�

PDWHULDOV�QHHG�WR�EH�FUHDWHG��IROORZHG�E\�WKH�GHYHORSPHQW�RI�OHDUQLQJ�VWUDWHJLHV��DQG�

ILQDOO\��D�PHWKRG�IRU�DVVHVVLQJ�OHDUQLQJ�HIIHFWLYHQHVV.�

�
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5HJDUGLQJ�WKH�SURGXFWLRQ�RI�WKH�OHDUQLQJ�PDWHULDOV��,�ZDQWHG�WKH�OHDUQHUV�WR�

EH�DEOH�WR�RSHQ�WKHLU�VPDUWSKRQHV�DQG�VHH�WKH�OHDUQLQJ�PDWHULDOV�ZKHQHYHU�WKH\�KDG�IUHH�

WLPH�� QRW� MXVW� OLPLWHG� WR� ZLWKLQ� WKH� FODVVURRP. ,� FDOO� WKLV� "VHOI-RUJDQL]HG� OHDUQLQJ�

PDWHULDOV". ,Q�DGGLWLRQ�WR�WKH�LQIRUPDWLRQDO� OHDUQLQJ�PDWHULDOV�� WKHUH�DUH�DOVR�SK\VLFDO�

PDWHULDOV�� L.H.�� D� SRFNHW-VL]HG� ELOLQJXDO� 7KDL� GLFWLRQDU\� WKDW� LV� UHDGLO\� DYDLODEOH� WR�

VWXGHQWV. 7KH�OHDUQLQJ�PDWHULDOV�ZHUH�FUHDWHG�XVLQJ�*RRJOH�6OLGHV�DQG�WKHQ�WLHG�WRJHWKHU�

XVLQJ� *RRJOH� &ODVVURRP. $IWHU� YLHZLQJ� WKH� RQOLQH� OHDUQLQJ� PDWHULDOV�� OHDUQHUV� DUH�

UHTXLUHG�WR�DGG�FRPPHQW�LQIRUPDWLRQ�ZLWKLQ�*RRJOH�&ODVVURRP��ZKHUHE\�WKH�WHDFKHU�

FDQ�YLHZ� WKH�EURZVLQJ�KLVWRU\. 7KH�QH[W�TXHVWLRQ�ZDV�KRZ� WR�RUJDQL]H� WKH� WHDFKLQJ�

DFWLYLWLHV�ZKHQ�OHDUQHUV�UHWXUQHG�WR�WKH�FODVVURRP. &RPELQLQJ�WKH�VWUXFWXUDO�IHDWXUHV�RI�

&KLQHVH�FKDUDFWHUV��WKH�WULDG�RI�PHDQLQJ��VKDSH��DQG�VRXQG��WKH�FODVVURRP�QHHGV�WR�VHW�

XS� SURJUHVVLYH� TXHVWLRQV� WR� JXLGH� VWXGHQWV� WR� PDNH� DVVRFLDWLRQV�� JHQHUDOL]H� DQG�

VSHFXODWH�DERXW�&KLQHVH�FKDUDFWHUV�EDVHG�RQ�HYHU\GD\�REMHFWV. &ODVVURRPV�DUH�VHW�XS�

ZLWK�WDVNV�WKDW�HQJDJH�DV�PXFK�RI�WKH�OHDUQHU
V�OHIW�DQG�ULJKW�EUDLQV�DV�SRVVLEOH. 6WXGHQWV�

FDQ�DGRSW�GUDZLQJ��RU�PRYHPHQW��RU�UROH-SOD\��RU�VWRU\WHOOLQJ. 7KH�WHDFKHU�WKHQ�VKRZV�

WKH�KLVWRU\�RI�WKH�HYROXWLRQ�RI�&KLQHVH�FKDUDFWHUV�WKURXJK�D�VPDUW�79. 1H[W�VKRZ�WKH�

DELOLW\�RI�WKDW�WDUJHW�&KLQHVH�FKDUDFWHU�WR�PDNH�EDVLF�SDUW�FKDUDFWHUV�WKDW�FDQ�JLYH�ULVH�

WR� QHZ� FRPELQHG� FKDUDFWHUV. 1H[W� EUHDN� GRZQ� WKH� WDUJHW� FKDUDFWHU� WR� JHW� WKH� EDVLF�

VWURNHV�RI�WKH�FKDUDFWHU�WR�DFKLHYH�D�UHYLHZ�RI�WKH�SULRU�NQRZOHGJH�SRLQWV. )LQDOO\��IRXU�

&KLQHVH�FKDUDFWHUV�DVVRFLDWHG�ZLWK�WKH�WDUJHW�&KLQHVH�FKDUDFWHU�DUH�VKRZQ�ZLWK�WKHLU�

FRUUHVSRQGLQJ�7KDL�PHDQLQJV. 7KH�DVVHVVPHQW�RI�FODVVURRP�OHDUQLQJ�HIIHFWLYHQHVV�FDQ�

EH�GRQH�E\�JURXS�VDPSOLQJ. $�SRVW-WHVW�LV�JLYHQ�ZKHQ�WKH�IRUW\�&KLQHVH�FKDUDFWHUV�KDYH�

EHHQ� OHDUQHG. 7KH�SRVW-WHVW�XVHV� WKH�*RRJOH�TXHVWLRQQDLUH� WRRO. 6WXGHQWV�FDQ� WDNH� WKH�

TXL]�LQ�FODVV�DV�ZHOO�DV�DW�KRPH. &RQVLGHULQJ�WKDW�WKLV�VWXG\�QHHGV�WR�FLUFXPYHQW�WKH�XVH�

RI�FHOO�SKRQHV�E\�WKH�VXEMHFWV�WR�FKHDW��ZKLFK�FDQ�FRQWDPLQDWH�WKH�H[SHULPHQWDO�GDWD��LW�

LV�UHFRPPHQGHG�WR�DUUDQJH�IRU�WKH�VXEMHFWV�WR�WDNH�WKH�WHVW�XQLIRUPO\�LQ�WKH�FODVVURRP. 

,I�LQGLYLGXDO�FRQGLWLRQV�DUH�HQFRXQWHUHG��VXFK�DV�VWXGHQWV�EHLQJ�VLFN��WDNLQJ�WLPH�RII�

IURP�KRPH��DQG�RWKHU�XQH[SHFWHG�VLWXDWLRQV. 6XEMHFWV�FDQ�FRPSOHWH� WKH�WHVW�DW�KRPH. 
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2QFH�WKH�SRVW-WHVW�LV�FRPSOHWHG��WKH�TXHVWLRQQDLUH�DQG�LQWHUYLHZ�FRQWHQW�FROOHFWLRQ�FDQ�

EH�FRQGXFWHG.�

$V�PHQWLRQHG� LQ� WKH� WKLUG� SDUW� RI� WKH� FRQWHQW� DERYH�� WKH� WDUJHW� &KLQHVH�

FKDUDFWHUV� LQ� WKH�RQOLQH� WHDFKLQJ�PDWHULDOV�ZLOO� FRQWDLQ� LQIRUPDWLYH� LPDJHV�DQG�*,)�

DQLPDWLRQV�� ZKLFK� ZLOO� HYHQWXDOO\� EH� GLVSOD\HG� WKURXJK� OHDUQHUV
� VPDUWSKRQHV� DQG�

VPDUW�79V�LQ�WKH�FODVVURRP. 7KH�FRQWHQW�RI�OHDUQHUV
�IHHGEDFN�DIWHU�VHHLQJ�WKH�PDWHULDOV�

QHHGV�WR�EH�ZULWWHQ�LQWR�WKH�FRPPHQWV�VHFWLRQ�RI�*RRJOH�&ODVVURRP�DV�VRRQ�DV�SRVVLEOH. 

,W� FDQ� KHOS� WHDFKHUV� LPSURYH� WKHLU� RQOLQH� WHDFKLQJ�PDWHULDOV. ,Q� WKH� RIIOLQH� WHDFKLQJ�

VHVVLRQ��L.H.��LQVLGH�WKH�FODVVURRP��WKH�WHDFKHU�VKRXOG�UHFRUG�WKH�VWDWXV�RI�WKH�SDUWLFLSDQW�

DW�HDFK�VWHS�RI�WKH�WHDFKLQJ�DFWLYLW\�LQ�D�WLPHO\�PDQQHU. 8VH�D�WLPHU�WR�PHDVXUH�WKH�H[DFW�

WLPH�SHULRG�RI�HDFK�WDVN. +RZ�GLG�WKH�OHDUQHUV�UHDFW�WR�WKH�WHDFKHU
V�JXLGHG�TXHVWLRQV"�

'LG� WKH� OHDUQHUV� XQGHUVWDQG� WKH� PHDQLQJ� RI� WKH� WDUJHW� &KLQHVH� FKDUDFWHUV"� ,V� WKH�

OHDUQHU
V�FODVVURRP�SHUIRUPDQFH�SRVLWLYH"�7KH\�DUH�DOO�TXHVWLRQV�WR�ORRN�DW�GXULQJ�WKH�

GHYHORSPHQWDO�VHVVLRQ.�

�-3URWRW\SH�(([HFXWH)�

2QFH�WKH�WDUJHW�FKDUDFWHUV�DUH�LGHQWLILHG��,�QHHG�WR�GHWHUPLQH�WKH�HYDOXDWLRQ�

IRUP�QH[W. &RQVWUDLQHG�E\� WKH� WZR-PRQWK�VWXG\�WLPH�� ,�GHILQHG� WKH�UDQJH�RI�&KLQHVH�

FKDUDFWHU�UHFRJQLWLRQ�DELOLW\�WR�EH�VXFK�WKDW�OHDUQHUV�GHULYHG�PHDQLQJV�IURP�WKH�VKDSHV�

RI� WKH�FKDUDFWHUV. 6R�� ,�QHHGHG� WR�JDWKHU� LQIRUPDWLRQ�DERXW� WKH� LPDJHV� UHODWHG� WR� WKH�

&KLQHVH�FKDUDFWHUV��DV�VKRZQ�LQ�WKH�ILJXUH��.� EHORZ. 7KHQ�SUHSDUH�SUH-UHDGLQJ�PDWHULDOV�

EDVHG�RQ�WKH�WDUJHW�&KLQHVH�FKDUDFWHUV�WR�FRUUHODWH�ZLWK�ZKDW�WKH\�KDYH�DOUHDG\�OHDUQHG��

L.H.��WKH�EDVLF�VWURNHV�RI�&KLQHVH�FKDUDFWHUV. 7KLV�LV�VKRZQ�LQ�WKH�ILJXUH �.� EHORZ. 7KH�

DQLPDWHG�*,)V�RI�WKH�ZULWLQJ�RI�WKH�&KLQHVH�FKDUDFWHUV�ZHUH�REWDLQHG�IURP�KDQ]L�.FRP�

DQG�VWURNHRUGHU.LQIR. )LQDOO\�� WKH� WHDFKLQJ�PDWHULDOV�DUH�FUHDWHG�ZLWK�DQ�HPSKDVLV�RQ�

JXLGLQJ�DQG� LQVSLULQJ�VWXGHQWV� WR� WKLQN�DQG� OHDUQ� WKH� LQQHU�DQG�RXWHU�GHULYDWLRQ�RI�D�

&KLQHVH�FKDUDFWHU. ,�ZLOO�VKRZ�WKH�VOLGHV�LQ�WKH�FODVVURRP�YLD�6PDUW�79. 6HH�WKH�ILJXUH�

�.��EHORZ.�

�
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WKH�OHVVRQ�LV�UHDG\�WR�EH�LQVWUXFWLRQ�LPSOHPHQWHG. 7HDFKHUV�DUH�HQFRXUDJHG�WR�NHHS�

WUDFN� DQG�PDNH� WLPHO\� FKDQJHV� WR� WKH� LQVWUXFWLRQDO� PDWHULDOV�� RU� WR� DGMXVW� OHDUQLQJ�

VWUDWHJLHV. )RU�H[DPSOH��ZKHQ�OHDUQHUV�LQGLFDWH�WKDW�D�FHUWDLQ�VHW�RI�JXLGLQJ�LPDJHV�RU�

DQLPDWLRQV�VXJJHVW�D�NH\�PHVVDJH�WKDW�LV�QRW�FOHDU��WKH�WHDFKHU�FDQ�XVH�WKH�FRPSXWHU�LQ�

WKH� FODVVURRP� WR� LPPHGLDWHO\� UHSODFH� WKH� LQIRJUDSKLF� ZLWK� PRUH� DSSURSULDWH�

LQIRUPDWLRQ.�

�
                                 )LJXUH��.� 7DUJHW &KDUDFWHUV DQG ,QIRJUDSKLF.�

�
                                   )LJXUH �.� 3UH-/HDUQ�PDWHULDOV (SDUWLDO�RPLVVLRQ).�
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�
                          )LJXUH��.� 7HDFKLQJ�PDWHULDOV�RI�D�&KLQHVH�FKDUDFWHU. 

�-7HVW�((YDOXDWH/&KHFN)�

)LQDOO\��LQ�WKH�DVVHVVPHQW�SKDVH��WKH�VWXGHQWV
�&KLQHVH�FKDUDFWHU�UHFRJQLWLRQ�

VNLOOV�ZHUH�LPSURYHG�WKURXJK�D�EOHQGHG�OHDUQLQJ�VWUDWHJ\��DFFRUGLQJ�WR�WKH�SXUSRVH�RI�

WKH�VWXG\. 7KH�TXHVWLRQ�W\SH�RI�WKH�WHVW�SDSHU�ZDV�VHW�DV�PXOWLSOH-FKRLFH�TXHVWLRQV�ZLWK�

D�WRWDO�RI����TXHVWLRQV. 7KH�WHVW�SDSHU�FRXOG�EH�LQ�SDSHU�IRUP�(DGDSWHG�IRU�VWXGHQWV�ZKR�

IRUJRW�WKHLU�VPDUWSKRQHV�RQ�WKH�GD\�RI�WKH�WHVW). 7KH�WHVW�SDSHU�FDQ�DOVR�EH�LQ�*RRJOH�

)RUPV�IRUPDW. 7KH�SURFHVV�RI�VXPPDUL]LQJ�WKH�VFRUHV�IRU�WKH�SUH-WHVW�DQG�SRVW-WHVW�LV�WKH�

VDPH��ILUVW�WUDQVFULEHG�LQWR�DQ�([FHO�VKHHW�DQG�ILQDOO\�LPSRUWHG�LQWR�6366. WKH�VDPH�LV�

GRQH�IRU�WKH�ILYH-SRLQW�TXHVWLRQQDLUH��ZKHUH�WKH�*RRJOH�)RUP�VFRUHV�DUH�ILUVW�HQWHUHG�

LQWR�DQ�([FHO�VKHHW�ILUVW�DQG�ILQDOO\�LPSRUWHG�LQWR�6366. WKH�LQWHUYLHZ�FRQWHQW�LV�HQWHUHG�

GLUHFWO\�LQWR�WKH�GUDIW�SDSHU�IURP�WKH�DQVZHUV�H[SUHVVHG�LQ�WKH�*RRJOH�4XHVWLRQQDLUH�

SDUDJUDSKV. $V�VKRZQ�LQ )LJXUH �.��EHORZ.�
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�
)LJXUH �.� 2QH�RI�IRUW\�TXHVWLRQV.�

�.��7DUJHW *URXS�

$W�WKLV�WLPH��,�DP�XQDEOH�WR�FRRUGLQDWH�DOO�ELOLQJXDO�VFKRROV�WR�SDUWLFLSDWH�

LQ�WKLV�H[SHULPHQW�WRJHWKHU. %HFDXVH�RI�WKH�FRQYHQLHQFH�RI�P\�WHDFKLQJ�ZRUN��DQG�WKH�

OLPLWHG� WLPH� IRU� UHVHDUFK. 0\�VDPSOLQJ� W\SH�ZDV� FRQYHQLHQFH� VDPSOLQJ. ,� LQYLWHG ���

VWXGHQWV�IURP�WKH�VL[WK�JUDGH�DW�P\�RZQ�VFKRRO�WR�EH�WKH�VXEMHFWV. 1H[W��,�ZRXOG�OLNH�WR�

JLYH�D�QHFHVVDU\�H[SODQDWLRQ�WR�WKH�OHYHO�RI�&KLQHVH�SURILFLHQF\�RI�WKH�WZHOYH�VXEMHFWV�

DJDLQ. %HIRUH� WKH� H[SHULPHQWDO� LQWHUYHQWLRQ�� DOWKRXJK� WKH� VXEMHFWV� EHJDQ� WR� OHDUQ�

&KLQHVH�IURP�WKH�ILUVW�JUDGH�RI�SULPDU\�VFKRRO��DQG�UHDFKHG�WKH�VL[WK�JUDGH��VRPH�ZHUH�

JRRG�DW�ZULWLQJ�&KLQHVH�FKDUDFWHUV��DQG�VRPH�ZHUH�JRRG�DW�OLVWHQLQJ�DQG�VSHDNLQJ. 7KH�

FRPPRQ�IHDWXUH�ZDV�WKDW�PRVW�RI�WKHP�FRXOG�XVH�+DQ\X (&KLQHVH) 3LQ\LQ. 7KH�SUREOHP�

ZDV� WKDW� WKHLU� &KLQHVH� VNLOOV� ZHUH� IUDJPHQWHG� ZKLFK� LW� LV� QRW� FRPSUHKHQVLYH. )RU�

H[DPSOH�� WKH\� FDQ� FRS\� &KLQHVH� FKDUDFWHUV� EXW� GR� QRW� NQRZ� WKH� PHDQLQJ� RI� WKH�

FKDUDFWHUV�ZLWKRXW�SLQ\LQ�DVVLVWDQFH��DQG�WKH\�KDYH�VWURQJ�OLVWHQLQJ�DQG�VSHDNLQJ�DELOLW\�

DQG�ZHDN�UHDGLQJ�DELOLW\.�

,Q�WKH�%DQJNRN�DUHD��WKHUH�DUH����7KDL-&KLQHVH�ELOLQJXDO�SXEOLF�HOHPHQWDU\�

VFKRROV� WKDW� RIIHU� &KLQHVH� DV� D� VHFRQG� ODQJXDJH� DQG� UHTXLUH� VWXGHQWV� WR� VWXG\� ILYH�

VXEMHFWV�XVLQJ�&KLQHVH. 7KH�HOHPHQWDU\�OHYHO�UDQJHV�IURP�JUDGH�RQH�WR�JUDGH�VL[��ZLWK�
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WZR�FODVVHV�LQ�HDFK�JUDGH��RQH�FODVV�IHDWXULQJ�7KDL�&KLQHVH�DQG�WKH�RWKHU�FODVV�EHLQJ�

SXUHO\�7KDL. 7KLV�VWXG\�ZDV�GHVLJQHG�WR�VWXG\�WKH�WHDFKLQJ�RI�&KLQHVH�FKDUDFWHUV�IRU�WKH�

HQWLUH�HOHPHQWDU\�OHYHO. %DVHG�RQ�WKH�DERYH��UHIHUULQJ�WR�WKH�DYHUDJH�QXPEHU�RI�VWXGHQWV�

LQ�P\�VFKRRO��HDFK�JUDGH�OHYHO��HDFK�FODVV�KDV����VWXGHQWV��VR�WKHUH�DUH�����VWXGHQWV�LQ�

RQH�VFKRRO. ,I�RWKHU�VFKRROV�KDG�WKH�VDPH�RU�PRUH�VWXGHQWV�WKDQ�P\�VFKRRO��WKHUH�ZRXOG�

EH�DW�OHDVW�������FKLOGUHQ�LQ�7KDL-&KLQHVH�ELOLQJXDO�FODVVHV�LQ����HOHPHQWDU\�VFKRROV�LQ�

WKH�%DQJNRN�DUHD.�

�.��5HVHDUFK�,QVWUXPHQWV�

5HVHDUFK�,QVWUXPHQWV� DV�\RX�FDQ�VHH�LQ�7DEOH��.���LW LQFOXGHG LQVWUXFWLRQDO�

LQVWUXPHQW� (OHVVRQ� SODQV� DQG� 1HFHVVDU\� VXSSRUW� QRWHV� IRU� VRIWZDUH� DQG� KDUGZDUH)��

TXDQWLWDWLYH� LQVWUXPHQW (SUH-WHVW� DQG� SRVW-WHVW) DQG� TXHVWLRQQDLUHV�ZLWK ILYH VFDOH�� DQG�

TXDOLWDWLYH� LQVWUXPHQW (TXHVWLRQQDLUHV ZLWK LQWHUYLHZV) DQG� YDOLGLW\� RI� UHVHDUFK�

LQVWUXPHQWV�(LWHP-REMHFWLYH�FRQJUXHQFH��,2&).�

7DEOH��.��5HVHDUFK�,QVWUXPHQWV�

7DEOH �.� 5HVHDUFK ,QVWUXPHQWV
5HVHDUFK�TXHVWLRQV� 3XUSRVHV� ,QVWUXPHQWV� 'DWD�

VRXUFHV�
'DWD�

DQDO\VHV�
�. +RZ�GR�GHVLJQ�

LQVWUXFWLRQDO�SODQV�

XVLQJ�&KLQHVH�

FKDUDFWHU-EDVHG�

7HDFKLQJ�ZLWK�WKH�

EOHQGHG-OHDUQLQJ�

DSSURDFK�WR�KHOS�

LPSURYH�VWXGHQWV
�

FKDUDFWHU�UHFRJQLWLRQ�

LQ�&KLQHVH"��

+HOS�VWXGHQWV�

XQGHUVWDQG�DQG�PDVWHU�

WKH�PHDQLQJ�DQG�XVDJH�

RI�&KLQHVH�FKDUDFWHUV�

(D) 2QOLQH SUHYLHZ�RI�WKH�

EDVLF�VWURNHV�RI�&KLQHVH�

FKDUDFWHUV.�

(E) ,Q�WKH�FODVVURRP��

VWHSV�WR�LPSOHPHQW�WKH�

WHDFKLQJ�DFWLYLWLHV.�

(F) +RZ�WR�UHYLHZ"�

(�) /HVVRQ�SODQ�

(�) &KLQHVH�

FKDUDFWHU-EDVHG�

SUHYLHZ�

PDWHULDOV�

(�) &KLQHVH�

FKDUDFWHU-EDVHG�

OHDUQLQJ�

PDWHULDOV�

7KH�DQDO\VHV�RI�

WKHRULHV�DQG�

H[SHUWV’ 

HYDOXDWLRQ�

VFRUHV.�

�

(�) %DVHG�RQ�WKH�

TXDOLW\�DQG�

HIIHFWLYHQHVV�RI�WKH�

UDQGRPO\�FKHFNHG�

VWXGHQWV
�SUH-VWXG\��

WKH�SUH-VWXG\�

PDWHULDOV�FDQ�EH�

LPSURYHG.�

(�) 7KH�OHVVRQ�SODQ�

FDQ�EH�LWHUDWHG�DQG�

LPSURYHG�EDVHG�RQ�

WKH�ZULWWHQ�UHFRUGV.�

�.  7R�ZKDW�H[WHQW�GRHV�

WKH�&KLQHVH�FKDUDFWHU-

EDVHG�/HDUQLQJ�ZLWK�

WKH�XVH�RI�WKH�

%OHQGHG-OHDUQLQJ�

(�) $VVHVV�VWXGHQWV
�

&KLQHVH�FKDUDFWHU�

UHFRJQLWLRQ�VNLOOV.�

(�) 7R�KHOS�DQDO\]H�

DVVHVVPHQW�UHVXOWV��

3UH-7HVW�	�3RVW-

7HVW�RI�&KLQHVH�

FKDUDFWHU�

5HFRJQLWLRQ�

$ELOLW\�7HVW�

3UH-WHVW�DQG�

SRVW-WHVW�VFRUHV�

'HVFULSWLYH�

VWDWLVWLFV�(PHDQ��

6.'.) DQG�3DLUHG�

6DPSOHV�W-7HVW�
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7DEOH �.� 5HVHDUFK ,QVWUXPHQWV
5HVHDUFK�TXHVWLRQV� 3XUSRVHV� ,QVWUXPHQWV� 'DWD�

VRXUFHV�
'DWD�

DQDO\VHV�
DSSURDFK�LPSURYH�

VWXGHQWV
�FKDUDFWHU�

UHFRJQLWLRQ�LQ�

&KLQHVH"��

FRQILUP�TXDQWLWDWLYH�

GDWD��DQG�H[SODLQ�KRZ�

&KLQHVH�FKDUDFWHU-

EDVHG�LQVWUXFWLRQ��

WKURXJK�EOHQGHG�

OHDUQLQJ�VWUDWHJLHV��FDQ�

LPSURYH�&KLQHVH�

FKDUDFWHU�UHFRJQLWLRQ�

VNLOOV.�

�. :KDW�DUH�VWXGHQWV’ 

RSLQLRQV�WRZDUGV�WKH�

&KLQHVH�FKDUDFWHU-

EDVHG�/HDUQLQJ�ZLWK�

WKH�XVH�RI�WKH�

%OHQGHG-OHDUQLQJ�

DSSURDFK"��

7R�ILQG�RXW�DQG�

VXPPDUL]H�FRQWHQW�

LQGLFDWLQJ�WKH�VWXGHQWV’ 

RSLQLRQV�RI�WKH�

LQWHUYHQWLRQ.�

(�.�) &KLQHVH�

FKDUDFWHU-EDVHG�

ZLWK�EOHQGHG�

OHDUQLQJ�

DSSURDFK�

TXHVWLRQQDLUH�

(�.�) %OHQGHG�

/HDUQLQJ�

$SSURDFK�EDVHG�

RQ�&KLQHVH�

FKDUDFWHUV�RSHQ-

HQGHG�

TXHVWLRQV"�

(�.�) VFDOH�RI�

TXHVWLRQQDLUH�

(�.�) 7H[W�

DQDO\VLV�RI�RSHQ-

HQGHG�TXHVWLRQV�

(�.�) 'HVFULSWLYH�

VWDWLVWLFV�PHDQ��6.'.�

(�.�) &RQWHQW�

DQDO\VLV��FRGLQJ��

DQG�FDWHJRUL]DWLRQ�

�.�.��/HVVRQ 3ODQ�

7KLV� OHVVRQ� SODQ�� XVLQJ� WKH� &KLQHVH� FKDUDFWHU� [ਓ] DV� DQ� H[DPSOH��

GHPRQVWUDWHV� WKH� SURFHVV� RI� WHDFKLQJ� D� &KLQHVH� FKDUDFWHU�� PDLQO\� LQFOXGLQJ� ZKDW�

OHDUQHUV�QHHG�WR�GR�RXWVLGH�WKH�FODVVURRP��ZKDW�OHDUQHUV�QHHG�WR�GR�LQ�WKH�FODVVURRP��

DQG�WKH�WHDFKHU
V�UROH�LQ�JXLGLQJ��LQVSLULQJ��DQG�RUJDQL]LQJ�WKH�HQWLUH�RQOLQH�DQG�RIIOLQH�

WHDFKLQJ�SURFHVV.�

$OO� IRUW\� WDUJHW� &KLQHVH� FKDUDFWHUV� DUH� LQ� 7DEOH� �.�. 7KH� IROORZLQJ� LV� D�

QHFHVVDU\� H[SODQDWLRQ� DQG� VXSSOHPHQW� WR� WKH� DWWDFKHG� OHVVRQ� SODQ. 7ZR� SDUWV� DUH�

LQFOXGHG��RQH�LV�RXWVLGH�RI�WKH�FODVVURRP��ZKHUH�VWXGHQWV�SUHS�DQG�VXEPLW�DVVLJQPHQWV. 

7KH�RWKHU�LV�WKH�ILYH�WHDFKLQJ�VWHSV�LQ�WKH�FODVVURRP. 7KH�RQOLQH�DQG�RIIOLQH�FRPSRQHQWV�

RI� LQVWUXFWLRQ�QHHG�WR�EH� LQWHJUDWHG� WR�HQVXUH� WKH�VPRRWK�UXQQLQJ�RI� WKH�H[SHULPHQW. 

$IWHU� WKH�SUH-WHVW�ZDV� FRPSOHWHG�� VXEMHFWV�ZHUH� WROG� WR� HQWHU� WKH�*RRJOH�&ODVVURRP�
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DSSOLFDWLRQ� DQG� VWDUW� SUH-VWXG\LQJ� WKH� VHOI-VWXG\� PDWHULDO� IRU� WKH� WDUJHW� &KLQHVH�

FKDUDFWHUV�� VXJJHVWHG� LQ� JURXSV� RI� WHQ� FKDUDFWHUV�� RU� DW� WKH� VXEMHFW
V� GLVFUHWLRQ. 7KH�

VXSSOHPHQWDO�PDWHULDOV�ZHUH�RUJDQL]HG�DQG�FUHDWHG�E\�WKH�H[SHULPHQWHU�DQG�SUHVHQWHG�

LQ�D�*RRJOH�VOLGH VKRZ.�

7DEOH��.� )RUW\�&KLQHVH�FKDUDFWHUV�

7DEOH��.��)RUW\�&KLQHVH�FKDUDFWHUV
6FKHGXOH� /LVW�RI�WDUJHW�&KLQHVH�FKDUDFWHUV

:HHN��� ��ਓˈ��ᰕˈ��৸ˈ��൏ˈ��Ӫˈ��ᴸˈ��ྣˈ��䍍ˈ��བྷˈޛ���
:HHN��� ��⭠ˈ��ᒯˈ��ቨˈ��ᐮˈ��・ˈ��ረˈࠐ��ˈ��ⴞˈ��䖖ˈ��㲛�
:HHN��� ��ᗳˈ��ॱˈ࣋��ˈ��⚛ˈ��ˈ��ⲭˈ��ኡˈ��㊣ˈ��⸣ˈ��ᠸ�
:HHN��� ��ᵜ࠰��������ᐕ����ᔰ����傜����∋����ᵘ����⢋����⭏����≤�

$ERXW�WHDFKLQJ�KRXUV��WKLV�VWXG\�ZDV�FRQGXFWHG�GXULQJ�WKH�ILUVW�VHPHVWHU�RI�

WKH� �����$FDGHPLF <HDU�� EHWZHHQ� -XQH� DQG� -XO\. 7KH� UHFRPPHQGHG� WLPH� OLPLW� IRU�

WHDFKLQJ�HDFK�&KLQHVH�FKDUDFWHU�ZDV�WZHQW\�PLQXWHV�RU�OHVV. 7KHUH�ZHUH�ILYH�&KLQHVH�

OHVVRQV�SHU�ZHHN��DQG�WKH�ILUVW�WZHQW\�PLQXWHV�ZHUH XVHG�WR�OHDUQ�WKH�DVVLJQHG�&KLQHVH�

FKDUDFWHUV. 2Q�:HGQHVGD\V��WKHUH�ZDV�RQH�&KLQHVH�DFWLYLW\�FODVV�ZKHUH�WKH\�FRXOG�OHDUQ�

WKUHH�&KLQHVH�FKDUDFWHUV. 7KHUH�ZHUH�DOVR�ILYH�PDWK�FODVVHV��WZR�VFLHQFH�FODVVHV��RQH�DUW�

FODVV��DQG�RQH�KHDOWK�HGXFDWLRQ�FODVV��DOO�RI�ZKLFK�UHTXLUHG�LQVWUXFWLRQ�LQ�&KLQHVH��DQG�

WKH�YRFDEXODU\�OHDUQLQJ�VHVVLRQV�LQ�WKHVH�VSHFLDOL]HG�FODVVHV�FRXOG�DOVR�EH�XVHG�WR�OHDUQ�

&KLQHVH�FKDUDFWHUV. 7KLV�PHDQV WKDW�WKH�VWXGHQWV�ZHUH�DEOH�WR�OHDUQ�DW�OHDVW�WHQ�&KLQHVH�

FKDUDFWHUV�HDFK�ZHHN��DV�VKRZQ�LQ�7DEOH��.�.�

7DEOH��.�. $W�OHDVW�WHQ�&KDUDFWHUV�FDQ�EH�OHDUQHG�

7DEOH��.�. $W�OHDVW�WHQ�&KDUDFWHUV�FDQ�EH�OHDUQHG�
� 0RQ 7XH :HG 7KX� )UL

FRXUVH &KLQHVH� &KLQHVH� &KLQHVH/&KLQHVH�&OXE� &KLQHVH� &KLQHVH�

&KLQHVH�FKDUDFWHUV� �(+�)� �(+�)� ��+ �� �(+�)� �(+�)�

� 1H[W�\RX�ZLOO�VHH�D�FRPSOHWH�OHVVRQ�SODQ�IRU�WKH�WDUJHW�&KLQHVH�FKDUDFWHU�

LQ�7DEOH��.�. ,�ZLOO�H[SODLQ�WKH�QHFHVVDU\�QRWHV�DQG�PRUH�LQIRUPDWLRQ�IRU�HDFK�WHDFKLQJ�

VWHS�ODWHU.�
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7DEOH��.��&KLQHVH�FKDUDFWHU�[ਓ] /HVVRQ�3ODQ�

7DEOH��.��&KLQHVH�FKDUDFWHU�[ਓ] /HVVRQ 3ODQ�

2EMHFWLYH� 0HWKRGV�IRU�RUJDQL]LQJ�

OHDUQLQJ�DFWLYLWLHV�

$SSOLFDWLRQ� (TXLSPHQW� $VVHVVPHQW�0HWKRG�

RXWVLGH�FODVVURRP�
�) )LQG�WKH�EDVHOLQH�
DERXW�&KLQHVH�
FKDUDFWHUV�
�)8VH�RI�(G7HFK�
UHVRXUFHV�

7DNH�WKH�WHVW�EHIRUH�FODVV�(���
PLQXWHV) �

*RRJOH�)RUPV� - 6PDUW�SKRQH�
-GHVNWRS�
FRPSXWHU�
- ,QWHUQHW�

SUH-H[DP�VFRUHV�

RXWVLGH�FODVVURRP�
�)3UHYLHZ�RI�
&KLQHVH�FKDUDFWHUV�
WR�EH�OHDUQHG�
�),W�LV�WKH�3UHYLHZ�
3DUW�
�)8VH�RI�(G7HFK�
UHVRXUFHV��

�.7HDFKHU�
�.��/HDUQLQJ�PDWHULDOV�DUH�
SURYLGHG�IRU�WKH�PRQRJUDPV�
WKDW�QHHG�WR�EH�OHDUQHG�WKLV�
ZHHN��LQFOXGLQJ�WKH�EDVLF�
VWURNH�RUGHU�RI�&KLQHVH�
FKDUDFWHUV�DQG�DQLPDWHG�*,)�
GHPRQVWUDWLRQV.�
�.� 7KH�PDWHULDOV�DUH�SURYLGHG�
ZLWK�45�FRGHV�DQG�SRVWHG�WR�
*RRJOH�&ODVVURRP.�
�. 6WXGHQW�
�.��6WXGHQWV�QHHG�WR�SUH-YLHZ�
&KLQHVH�FKDUDFWHUV�LQ�DGYDQFH�
DW�KRPH. /HDUQLQJ�UHVRXUFHV�
FDQ�EH�DFFHVVHG�XVLQJ�VPDUW�
SKRQHV�RU�FRPSXWHUV.�

- *RRJOH�
&ODVVURRP�
-*RRJOH�6OLGH�
-:HE�%URZVHU 
(&KURPHǃ(G
JHǃ6DIDUL)�

- 6PDUW�SKRQH�
- GHVNWRS�
FRPSXWHU�
- ,QWHUQHW�

- )RU�H[DPSOH��
VWXGHQWV�QHHG�WR�
NQRZ�WKDW�[ਓ] KDV�
WKUHH�VWURNHV.�
- 8QGHUVWDQGLQJ�WKH�
RUGHU�RI�WKH�[ਓ] 

VWURNHV�
- ,Q�WKLV�VHVVLRQ��LW�LV�
QRW�QHFHVVDU\�WR�
GHOLEHUDWHO\�DVN�
VWXGHQWV�WR�UHPHPEHU�
WKH�DERYH. ,W�LV�
HQRXJK�WR�KDYH�D�
EDVLF�LPSUHVVLRQ.�

,QVLGH�FODVVURRP�
6WHS�RQH�
�)/HDUQLQJ�WKH�
PHDQLQJ�RI�WKH�
&KLQHVH�FKDUDFWHU�
[ਓ] (��PLQ)�
�)7KLV�LV�WKH�RIILFLDO�
OHDUQLQJ�VHVVLRQ�
�)8VLQJ�(G7HFK�
5HVRXUFHV�
)DFH�WR�)DFH�LQ�WKH�
FODVVURRP�

�. 7HDFKHU�
�.��WHDFK�LQ�WKH�FODVVURRP�
XVLQJ�VOLGHV�DQG�EODFNERDUG.�
�.��6KRZ�SLFWXUHV�RI�PRXWKV�
(LQFOXGLQJ�KXPDQ�PRXWKV�DQG�
DQLPDO�PRXWKV)��ERZO��DQG�
WUDIILF�LQWHUVHFWLRQV.�
�.��$OVR�DVN��":KDW�DUH�WKHVH"�
DQG�:KDW�LV�WKH�FRQQHFWLRQ�
EHWZHHQ�WKHP"�
�.��,I�\RX�ZHUH�DVNHG�WR�
FUHDWH�D�&KLQHVH�FKDUDFWHU�
EDVHG�RQ�WKH�SLFWXUH�SURYLGHG�
HDUOLHU��ZKDW�ZRXOG�\RX�GR"�
�.6WXGHQW�
�.��([SDQG�\RXU�LPDJLQDWLRQ�
DQG�UHVSRQG�SRVLWLYHO\�WR�WKH�
WHDFKHU.�
�.��6SHDN�RSHQO\�DQG�ZULWH�
ZLWK�\RXU�KDQGV.�
'UDZ�ZKDW�FRPHV�WR�PLQG�RQ�
SDSHU�RU�WDEOHW.�

- *RRJOH�6OLGH�
RU�3RZHU3RLQW�

- &RPSXWHU�
- 79��
- ;LDRPL�/&'�
:ULWLQJ�7DEOHW�
�

6WLPXODWH�FKLOGUHQ
V�
LPDJLQDWLRQ�DQG�
HQFRXUDJH�VWXGHQWV�
WR�VD\�RU�GUDZ�WKHLU�
DQVZHUV�RQ�WKH�
:ULWLQJ�7DEOHW�RU�
%ODFNERDUG.�
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7DEOH��.��&KLQHVH�FKDUDFWHU�[ਓ] /HVVRQ 3ODQ�

2EMHFWLYH� 0HWKRGV�IRU�RUJDQL]LQJ�

OHDUQLQJ�DFWLYLWLHV�

$SSOLFDWLRQ� (TXLSPHQW� $VVHVVPHQW�0HWKRG�

,QVLGH�FODVVURRP�
6WHS�WZR�
�) 6KRZ�WKH�
HYROXWLRQ�RI�WKH�
&KLQHVH�FKDUDFWHU�
[ਓ] (��PLQ)�
�) 7KLV�LV�WKH�RIILFLDO�
OHDUQLQJ�VHVVLRQ�
�) 8VLQJ�(G7HFK�
5HVRXUFHV�
)DFH�WR�)DFH�LQ�WKH�
FODVVURRP�

�.7HDFKHU�
�.��6KRZ�WKH�HYROXWLRQ�RI�WKH�
&KLQHVH�FKDUDFWHU�[ਓ]. ,QFOXGH�
WKH�SLFWRJUDSKLF�HYROXWLRQ�
SURFHVV��DQG�WKH�FDOOLJUDSKLF�
HYROXWLRQ�SURFHVV.�
�.��WHDFKHU�ZLOO�GHPRQVWUDWH�
WKH�PRVW�UHSUHVHQWDWLYH�IRQWV�
IURP�DQFLHQW�WR�PRGHUQ�WLPHV.�
�.��*LYH�LQVWUXFWLRQV�WR�
VWXGHQWV�WR�SUHSDUH�SHQV�DQG�
SDSHU��RU�/&'�KDQGZULWLQJ�
ERDUG.�
�.��'HPRQVWUDWH�KRZ�WR�ZULWH�
VWDQGDUG�&KLQHVH�FKDUDFWHUV�
DQG�KRZ�WR�ZULWH�LUUHJXODU�
&KLQHVH�FKDUDFWHUV.�
�. 6WXGHQW�
�.��,Q�IRXU�JURXSV�RI�WKUHH�
VWXGHQWV�HDFK��WKH\�ZLOO�FRS\�
WKH�HYROXWLRQ�RI�&KLQHVH�
FKDUDFWHUV.�
�.��6WXGHQWV�QHHG�WR�
DSSUHFLDWH�ZKHUH�WKH�EHDXW\�
RI�&KLQHVH�FKDUDFWHUV�FRPHV�
IURP"�+RZ�GRHV�WKH�
UHODWLRQVKLS�RI�WKH�SODQH�
VWUXFWXUH�FRPH�DERXW"�

� - ;LDRPL�/&'�
:ULWLQJ�7DEOHW�
�

�.��6WXGHQWV�DUH�
WUDLQHG�LQ�VSDWLDO�
VWUXFWXUH�DQG�
PRGHOLQJ�VNLOOV�DERXW�
&KLQHVH�FKDUDFWHUV.�
�.��,W�LV�QRW�QHFHVVDU\�
WR�DVN�VWXGHQWV�WR�
UHPHPEHU�WKH�RUGHU�
RI�VWURNHV. 7KHUH�LV�
QR�QHHG�WR�LQFUHDVH�
WKH�VWXGHQWV
�DV�ZHOO�
DV�WKH�EXUGHQ�LQ�WKLV�
VHVVLRQ��RQO\�WR�
PRELOL]H�WKHP�WR�
SK\VLFDOO\�IHHO�WKH�
&KLQHVH�FKDUDFWHUV.�

,QVLGH�FODVVURRP�
6WHS�WKUHH�
�. 'HPRQVWUDWH�WKH�
DELOLW\�WR�V\QWKHVL]H�
WKH�&KLQHVH�
FKDUDFWHU�[ਓ] (��
PLQ)�
�. 7KLV�LV�WKH�RIILFLDO�
OHDUQLQJ�VHVVLRQ�
�. 8VLQJ�(G7HFK�
5HVRXUFHV�
)DFH�WR�)DFH�LQ�WKH�
FODVVURRP�

�. 7HDFKHU�
�.��6KRZ�WKH�FRPELQHG�
&KLQHVH�FKDUDFWHUV�WKDW�
FRQWDLQ�WKH�&KLQHVH�FKDUDFWHU�
[ਓ]��XVLQJ�D�JRRJOH�VOLGHVKRZ�
�.��7KHUH�DUH�IRXU�FKDUDFWHUV�
LQ�WRWDO��DQG�HDFK�FKDUDFWHU�
KDV�D�7KDL�PHDQLQJ�DWWDFKHG�
WR�LW.�
�.��7KH�WHDFKHU�UHSHDWHGO\�
HPSKDVL]HV�DQG�SRLQWV�RXW�WKH�
[ਓ] LQ�WKH�FRPELQHG�
FKDUDFWHUV.�
�. 6WXGHQW�
�.��WR�XQGHUVWDQG�WKH�PHDQLQJ�
RI�WKH�&KLQHVH�FKDUDFWHU�[ਓ] 

DQG�KRZ�LW�UHODWHV�WR�WKH�
PHDQLQJ�RI�WKH�FRPSRVLWH�

- *RRJOH�6OLGH�
RU�3RZHU3RLQW�

- &RPSXWHU�
- 79�

*XLGH�VWXGHQWV�WR�
REVHUYH��DSSUHFLDWH�
DQG�XQGHUVWDQG�KRZ�
WKH�RULJLQDO�DQG�
GHULYHG�PHDQLQJV�RI�
OLWHUDOLVP�DUH�
UHIOHFWHG�LQ�&KLQHVH�
FKDUDFWHUV.�
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7DEOH��.��&KLQHVH�FKDUDFWHU�[ਓ] /HVVRQ 3ODQ�

2EMHFWLYH� 0HWKRGV�IRU�RUJDQL]LQJ�

OHDUQLQJ�DFWLYLWLHV�

$SSOLFDWLRQ� (TXLSPHQW� $VVHVVPHQW�0HWKRG�

FKDUDFWHU.�
�.��QHHG�WR�XVH�ERG\�
PRYHPHQWV�WR�H[SUHVV�WKH�
PHDQLQJ�RI�WKH�FRPELQHG�
FKDUDFWHUV.�
�.��WR�XQGHUVWDQG�WKH�XQLTXH�
ORJLF�RI�&KLQHVH�FKDUDFWHU�
IRUPDWLRQ.�
�.��FUHDWH�VNHWFKHV�EDVHG�RQ�
WKH�7KDL�PHDQLQJ�RI�HDFK�
DPDOJDPDWHG�FKDUDFWHU��
FRPELQHG�ZLWK�WKH�LPDJHU\�RI�
[ਓ]��$QG�VKRZ�LW�WR�RWKHU�
VWXGHQWV.�

,QVLGH�FODVVURRP�
6WHS�IRXU�
�. 'HFRQVWUXFWLQJ�
WKH�&KLQHVH�
FKDUDFWHU�[ਓ] (��
PLQ)�
�. 7KLV�LV�WKH�RIILFLDO�
OHDUQLQJ�VHVVLRQ�
�. 8VLQJ�(G7HFK�
5HVRXUFHV��
)DFH�WR�)DFH�LQ�WKH�
FODVVURRP�

�. 7HDFKHU�
�.��:LWK�WKH�DLG�RI�D�*RRJOH�
VOLGH�VKRZ��VLPLODU�WR�D�VSOLW-
VFUHHQ�VFULSW��OHW�VWXGHQWV�
LPDJLQH�WKH�SURFHVV�RI�WKH�
&KLQHVH�FKDUDFWHU�[ਓ] EHLQJ�
EURNHQ�GRZQ�E\�GHWRQDWLRQ.�
�.��$W�WKH�VDPH�WLPH��WKH�
WHDFKHU�DVNV��":KDW�DUH�WKH�
EDVLF�VWUXFWXUHV�DIWHU�
GHFRPSRVLWLRQ"�
�. 6WXGHQW�
<RX�QHHG�WR�ZULWH�[0RXWK]��WKH�
EDVLF�VWURNHV�DIWHU�EHLQJ�
EURNHQ�GRZQ.�

- *RRJOH�6OLGH�
RU�3RZHU3RLQW�

- &RPSXWHU�
- 79�

�. ([DPLQH�VWXGHQWV
�
PDVWHU\�RI�WKH�EDVLF�
VWURNHV�RI�&KLQHVH�
FKDUDFWHUV�
�. 7R�DFKLHYH�WKH�
SXUSRVH�RI�UHYLHZ�
DQG�FRQVROLGDWLRQ�

,QVLGH�FODVVURRP�
6WHS�ILYH�
�. 6XPPDUL]H�WKH�
&KLQHVH�FKDUDFWHU�
[ਓ] (��PLQ)�
�. 7KLV�LV�WKH�RIILFLDO�
OHDUQLQJ�VHVVLRQ�
�. 8VLQJ�(G7HFK�
5HVRXUFHV�
)DFH�WR�)DFH�LQ�WKH�
FODVVURRP�

�. 7HDFKHU�
�.��7KH�SURQXQFLDWLRQ�RI�WKH�
&KLQHVH�FKDUDFWHU�[ਓ] FDQ�
RQO\�EH�ZULWWHQ�LQ�WKLV�VHVVLRQ��
DQG�QR�&KLQHVH�3LQ\LQ�FDQ�EH�
XVHG�LQ�HDFK�RI�WKH�VHVVLRQV�
DERYH.�
�.��7KH�WHDFKHU�DVNV��KRZ�LV�
WKLV�FKDUDFWHU�SURQRXQFHG"�
�.��7KH�WHDFKHU�DVNV��ZKDW�
GRHV�WKLV�FKDUDFWHU�PHDQ"�
�.��7KH�WHDFKHU�SUHSDU\ 

TXHVWLRQ��OLNH�KRZ�GR�\RX�
ZULWH�WKLV�FKDUDFWHU"�
�.��$VN�VWXGHQWV�WR�WDNH�RXW�
WKHLU�VPDUWSKRQHV��RSHQ�
*RRJOH�&ODVVURRP��XVH�3LQ\LQ�

- *RRJOH�
&ODVVURRP�
- *ERDUG�

- 6PDUW�3KRQH� 6WXGHQWV�DUH�UHTXLUHG�
WR�VXEPLW�OHDUQLQJ�
RXWFRPHV�WR�*RRJOH�
&ODVVURRP.�
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7DEOH��.��&KLQHVH�FKDUDFWHU�[ਓ] /HVVRQ 3ODQ�

2EMHFWLYH� 0HWKRGV�IRU�RUJDQL]LQJ�

OHDUQLQJ�DFWLYLWLHV�

$SSOLFDWLRQ� (TXLSPHQW� $VVHVVPHQW�0HWKRG�

LQSXW�PHWKRG��DQG�VHQG�WKH�
&KLQHVH�FKDUDFWHU�[ਓ] DQG�
7KDL�PHDQLQJ.�
�. 6WXGHQW�
�.��$QVZHU�WKH�WHDFKHU
V�
TXHVWLRQV.�
�.��6HQG�WKH�&KLQHVH�
FKDUDFWHU�[ਓ] WR�JRRJOH�
FODVVURRP.�
�.��&KHFN�WKH�&KLQHVH-7KDL�
GLFWLRQDU\�RU�*RRJOH�
7UDQVODWRU��DQG�SRVW�WKH�7KDL�
PHDQLQJ�DQG�GHULYDWLRQ�RI�
[ਓ] WR�JRRJOH�FODVVURRP.�

       �

,Q�VWHS�RQH�RI�WKH�FODVVURRP�SDUWV��DV�\RX�FDQ�VHH�LQ�ILJXUH��.���DIWHU�WKH�

LQVWUXFWRU�DVNHG�TXHVWLRQV�DQG�VKRZHG�LPDJHV�RU�*,)�DQLPDWLRQV�RI�LQIRUPDWLRQ�UHODWHG�

WR� WKH� WDUJHW�&KLQHVH� FKDUDFWHU�� WKH� VXEMHFWV�ZHUH� GLYLGHG� LQWR� IRXU� JURXSV� RI� WKUHH. 

6NHWFKHV�ZHUH�FUHDWHG�EDVHG�RQ�ZKDW�WKH\�KDG�MXVW�VHHQ. 2QH�PHPEHU�RI�HDFK�JURXS�

ZDV� DVNHG� WR� GUDZ� WKH� RXWOLQH� RI� WKH� UHOHYDQW� LPDJH� DVVRFLDWHG� LQ� WKH� EUDLQ� RQ� WKH�

EODFNERDUG�� ZKLOH� WKH� UHPDLQLQJ� WKUHH� PHPEHUV� ZHUH� DOVR� DVNHG� WR� FRPSOHWH� WKH�

GUDZLQJ�WDVN�RQ�SDSHU�RU�WDEOHW��DV�ORRNV�OLNH�ILJXUH��.�. 7KH�NH\�JXLGLQJ�TXHVWLRQ�IRU�

WKLV�VWHS�ZDV��KRZ�GR�\RX�WUDQVODWH�DQG�FUHDWH�WKH�LQIRUPDWLRQ�\RX�REVHUYH�DQG�UHFHLYH�

LQWR�D�&KLQHVH�FKDUDFWHU�LI�\RX�ZHUH�WKH�ILUVW�SHUVRQ�WR�LQYHQW�LW�WKRXVDQGV�RI�\HDUV�DJR"�

7KH� WHDFKHU� QHHGV� WR� JXLGH� DQG� LQVSLUH� WKH� VWXGHQWV� WR� WKLQN� DERXW� LW.             
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�
)LJXUH��.� VKRZ�WKH�$QLPDWLRQ�*,)�UHODWHG�WR�WKH�WDUJHW�&KLQHVH�FKDUDFWHU.�

�
)LJXUH��.� 6XEMHFWV�WU\�WR�GUDZ�ZKDW�WKH\�DVVRFLDWH�LQ�WKHLU�PLQGV.�

 ,Q�VWHS�WZR��DIWHU�WKH�VXEMHFWV�ZDWFKHG�WKH�HYROXWLRQ�RI�WKH�WDUJHW�&KLQHVH�

FKDUDFWHUV�� WKH\�QHHGHG�WR�FRPSOHWH� WKH�WDVNV�RI�REVHUYLQJ�DQG�LPLWDWLQJ�ZULWLQJ. WKH�

SDUWLFLSDQW�ZULWHV�WKH�&KLQHVH�FKDUDFWHU�DV�ODUJH�DV�SRVVLEOH��KRZ�ODUJH�LV�DSSURSULDWH"�

)LYH� WR� WHQ� WLPHV� ODUJHU� WKDQ� WKH� XVXDO�&KLQHVH� FKDUDFWHUV�ZULWWHQ� LQ� WKH� KRPHZRUN�

H[HUFLVH�ERRN. 7KH�SXUSRVH�RI�WKLV�ZDV�WR�GHOLEHUDWHO\�VORZ�GRZQ�WKH�ZULWLQJ�VSHHG�VR�

WKDW�WKH�VXEMHFWV�FRXOG�H[SHULHQFH�WKH�UHODWLRQVKLS�EHWZHHQ�WKH�VSDFLQJ�DQG�OHQJWK�RI�

WKH� VWURNHV. 7KLV� SDUW� GLG� QRW� QHHG� WR�PLQG� WKH� ULJKW� RUGHU�RI� WKH� VWURNHV� WR� SUHYHQW�

GLVWUDFWLQJ�WKH�VXEMHFW.�

�
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 ,Q�VWHS�WKUHH��WKH�H[SHULPHQWDO�SDUWLFLSDQWV�QHHGHG WR�FRPELQH�WKH�PHDQLQJ�

RI� WKH� WDUJHW� &KLQHVH� FKDUDFWHU� ZLWK� WKH� 7KDL� PHDQLQJ�� LQIHU� WKH� PHDQLQJ� RI� WKH�

V\QWKHVL]HG�&KLQHVH�FKDUDFWHU��DQG�GUDZ�WKH�RXWOLQH�RI�WKH�ILJXUH�RU�WKLQJ�UHIOHFWHG�LQ�

WKH�PLQG��RU�XVH�RQRPDWRSRHLD��RU�XVH�ERG\�PRYHPHQWV. DQ\�ZD\. 7KH�WHDFKHU�MXGJHG�

ZKHWKHU�WKH�XQGHUVWDQGLQJ�ZDV�FRUUHFW�RU�QRW.�

,Q�VWHS IRXU XVHG�WKH�FRQFHSWV�WDXJKW�DERXW�WKH�FRPELQDWLRQ�DQG�EUHDNGRZQ�

RI�WKH�IXQGDPHQWDO�VWURNHV�RI�&KLQHVH�FKDUDFWHUV�WR�DFWLYDWH�WKH�RYHUODLG�LPSDFW�RI�WKH�

WRSLF�NQRZOHGJH�DQG�WR�FRQVROLGDWH�DQG�VWUHQJWKHQ�LW.�

,Q�WKH�ILIWK�DQG�ILQDO�VWHS��WKH�&KLQHVH�+DQ\X�SLQ\LQ�DSSHDUHG�IRU�WKH�ILUVW�

WLPH�� DQG� ,� ZDQWHG� WR� HPSKDVL]H� WKDW� LW� FRXOG� QRW� DSSHDU� LQ� DOO� WKH� SUHYLRXV� VWHSV. 

6WXGHQWV�FRXOG�XVH�WKH�+DQ\X�3LQ\LQ�LQSXW�PHWKRG�DQG�W\SH�WKH�WDUJHW�&KLQHVH�FKDUDFWHU�

LQWR�WKH�FRPPHQWV�VHFWLRQ�RI�*RRJOH�&ODVVURRP�RU�XVH�WKH�/LQH�VRFLDO�DSSOLFDWLRQ�DQG�

VHQG�LW�RQH-RQ-RQH�WR�WKH�WHDFKHU�IRU�FKHFNLQJ. 7KLV�LV�VKRZQ�LQ )LJXUH��.��

�
)LJXUH��.� 6XEMHFWV�XVHG�3LQ\LQ�,QSXW�0HWKRG�WR�ILQG�WDUJHW�&KLQHVH�FKDUDFWHUV. 

 $�WLPHU�ZDV�DOVR�XVHG�LQ�WKH�FODVVURRP��DQG�LW�ZDV�UHFRPPHQGHG�WR�XVH�WKH�

FRXQWGRZQ�VRIWZDUH�RU�WLPHU�WKDW�FDPH�ZLWK�WKHLU�SKRQH. 7KLV�LV�VKRZQ�LQ )LJXUH �.��

�

�

�
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7LPHU� 7LPHU�DSSOLFDWLRQ�RI�VPDUW�SKRQH�

�
�

�

)LJXUH��.� 7KH�WLPHU�XVHG�LQ�HDFK�VWHS�WR�FRQWURO�WHDFKLQJ�DQG�OHDUQLQJ�WLPH.�

5HJDUGLQJ�WKH�HIIHFWLYH�LPSOHPHQWDWLRQ�RI�WKH�OHVVRQ�SODQ��LW�UHOLHG�RQ�VRIWZDUH�DQG�

KDUGZDUH��DV�ZHOO�DV�WKH�VXSSRUW�RI�WKH�QHWZRUN�HQYLURQPHQW. 7KH�VXSSRUW�RI�WKH�QHWZRUN�

HQYLURQPHQW�ZDV�GHVFULEHG�ILUVW. 2XWVLGH�RI�WKH�FODVVURRP��VXEMHFWV�UHOLHG�SULPDULO\�RQ�

WKHLU�RZQ�VPDUWSKRQHV��ZLWK�WKH�QHWZRUN�VRXUFHG�IURP�WKH�,63. ,QVLGH�WKH�FODVVURRP��

WKH� WHDFKHUV� XVHG� WKH� QHWZRUN� IURP� D� VKDUHG� KRWVSRW� RQ� WKHLU� VPDUWSKRQHV. 7KH�

DSSOLFDWLRQV�WKDW�KDG�WR�EH�LQVWDOOHG�RQ�WKH�VXEMHFWV
�VPDUWSKRQHV�DQG�WKH�VRIWZDUH�WRROV�

WKDW�WHDFKHUV�XVHG�WR�FUHDWH�RQOLQH�LQVWUXFWLRQDO�PDWHULDOV�DUH�GHVFULEHG�QH[W��UHIHUULQJ�

WR�WKH�7DEOH��.��EHORZ.�

7DEOH��.��5HTXLUHG�DSSOLFDWLRQV�

7DEOH��.� 5HTXLUHG�DSSOLFDWLRQV�

$SSOLFDWLRQV�WR�EH�LQVWDOOHG�RQ�WKH�VXEMHFWV
�DQG�WHDFKHUV
�VPDUWSKRQHV�

�
*RRJOH�&ODVVURRP�

�
*RRJOH�&KURPH�

�
*RRJOH�7UDQVODWH�

�
*RRJOH�*ERDUG�

�
/LQH�

,Q�DGGLWLRQ�WR�WKH�DERYH��WHDFKHUV�QHHG�WR�XVH�WKH�IROORZLQJ�WRROV�WR�FUHDWH�WHDFKLQJ�PDWHULDOV

�
*RRJOH�'ULYH�

�
*RRJOH�*DOOHU\� �

*RRJOH�6OLGH�
�

*RRJOH�)RUP�
�

*,3+<�
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�.�.��9DOLGDWLRQ RI�/HVVRQ�3ODQ�

&RQWHQW�YDOLGLW\�DQG�FRQVWUXFW�YDOLGLW\�ZHUH�DVVHVVHG�E\�WKUHH�H[SHUWV. 7KH�

ILUVW�WZR�H[SHUWV��WKH\�DUH�XQLYHUVLW\�OHFWXUHUV��RQH�LV�7KDL�DQG�2QH�LV�D�QDWLYH�VSHDNHU. 

7KH\� KDYH� EHHQ� WHDFKLQJ� IRU� RYHU� �� \HDUV. 7KH\� DUH� ERWK� H[SHUWV� LQ� OLQJXLVWLFV� DQG�

WHDFKLQJ�LQ�&KLQHVH. 7KH�WKLUG�ZDV�WKH�&KLQHVH�SURJUDP�OHDGHU�RI�WKH�XSSHU�HOHPHQWDU\�

VFKRRO�JURXS�WR�ZKLFK�WKH�DXWKRUV�RI�WKLV�VWXG\�EHORQJHG��D�7KDL�QDWLYH�ZKR�KDG�EHHQ�

LQ�FKDUJH�RI�WHDFKLQJ�DW�WKH�VFKRRO�IRU�RYHU�WZHQW\�\HDUV.�7KH�,2&�IRUP�RI�OHVVRQ�SODQ�

XVLQJ D� ILYH-VFRUH� UDWLQJ� VFDOH�(YDOXDWLRQ� IURP�� WR� �� (� = PRVW UHOHYDQW / FRQQHFWHG / 

DSSURSULDWH� � = YHU\��� = VRPHZKDW��� = IDLUO\��� = OHDVW). 7KH�RYHUDOO�FRQWHQW�DQG�FRQVWUXFW�

YDOLGLW\�ZDV��.����LQGLFDWLQJ�WKDW�WKH�OHVVRQ�SODQ�ZDV�DSSURSULDWH�IRU�WKH�VWXGHQWV.�

�.�.� 3UH-WHVW�DQG�3RVW-WHVW�RI�&KLQHVH�FKDUDFWHU�5HFRJQLWLRQ�$ELOLW\�7HVW�

,Q�WKH�SUH-WHVW�SDUW��LW�PDLQO\�LQFOXGHV�WKH�IROORZLQJ�SRLQWV. �) 7HVW�SDSHUV�

DUH�SXEOLVKHG�LQ�*RRJOH�&ODVVURRP. �) 7KH�WHVW�WLPH�LV�FRQWUROOHG�ZLWKLQ����PLQXWHV��DQG�

D� WRWDO� RI� ���PXOWLSOH-FKRLFH� TXHVWLRQV� QHHG� WR� EH� FRPSOHWHG. �) ,Q� RUGHU� WR� SUHYHQW�

LQGLYLGXDO� VXEMHFWV� IURP� IRUJHWWLQJ� WR�EULQJ� WKHLU�PRELOH�SKRQHV�RQ� WKH�SUH-WHVW�GD\��

WKUHH�WHVW�SDSHUV�ZHUH�SULQWHG�LQ�DGYDQFH.��) 7KH�WHVW�SDSHU�LV�PDGH�XVLQJ�JRRJOH�IRUP. 

)RU�GHWDLOV RI SUH-WHVW��SOHDVH�UHIHU�WR�WKH�DSSHQGL[�DW�WKH�HQG�RI�WKH�DUWLFOH.�

2QFH�DOO�WKH�&KLQHVH�FKDUDFWHUV�ZHUH�OHDUQHG��LW�ZDV�WLPH�WR�PRYH�RQ�WR�WKH�

SRVW-WHVW� VHVVLRQ. 7KH�RYHUDOO�SURFHVV�ZDV�VLPLODU� WR� WKDW�RI� WKH�SUH-WHVW�VHVVLRQ��ZLWK�

VXEMHFWV�YROXQWDULO\�FKRRVLQJ�WR�FRPSOHWH�WKH�*RRJOH�6KHHWV�TXHVWLRQV�LQ�WKH�FODVVURRP�

RU� DW� KRPH. 7KH� GLIIHUHQFH� LV� WKDW� WKH� RUGHU� RI� WKH� DQVZHU� RSWLRQV� IRU� WKH� SRVW-WHVW�

TXHVWLRQV�ZDV�GLVUXSWHG. )RU�GHWDLOV RI SRVW-WHVW��SOHDVH�UHIHU�WR�WKH�DSSHQGL[�DW�WKH�HQG�

RI�WKH�DUWLFOH.�

7KHUH�DUH�D�WRWDO�RI�IRUW\�PXOWLSOH-FKRLFH�TXHVWLRQV�RQ�WKH�SDSHU��ZLWK�RQH�

SRLQW�IRU�HDFK�FRUUHFW�TXHVWLRQ�DQG�QR�SRLQWV�IRU�WKH�LQFRUUHFW�TXHVWLRQ. 7KH�WHVW�SDSHUV�

DUH�FUHDWHG�DQG�GLVSOD\HG�E\�WKH�*RRJOH�)RUPV�DSSOLFDWLRQ�DQG�HYHQWXDOO\�SXEOLVKHG�WR�

*RRJOH�&ODVVURRP. 7KH�TXHVWLRQ�IRUPDW�LV�VKRZQ�EHORZ LQ )LJXUH �.���
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�
)LJXUH��.�� 7KH�SURFHVV�RI�HQWHULQJ�WKH�WHVW�IURP�*RRJOH�&ODVVURRP.�

�.�.� 7KH�,WHP�2EMHFWLYH�&RQJUXHQFH�(,2&) RI 3UH-7HVW DQG 3RVW-7HVW�

&RQWHQW�YDOLGLW\�DQG�FRQVWUXFW�YDOLGLW\�ZHUH�VWLOO�DVVHVVHG�E\�WKUHH�H[SHUWV��

ZKR�ZHUH�WKH�VDPH�DV�WKH�H[SHUWV�ZKR�DVVHVVHG�WKH�OHVVRQ�SODQV��DQG�WKH�VWXG\�XVHG�WKH�

,QGH[� RI�2EMHFWLYH�&RQVLVWHQF\� (,2&) PHWKRG� IRU� LWHPV. $� WKUHH-SRLQW� UDWLQJ� VFDOH�� -

�=LQFRQJUXHQW���=SUREOHPDWLF. �=FRQVLVWHQW��ZDV�SURYLGHG�WR�WKH�H[SHUWV. 0HDQ�VFRUHV�

ZHUH�JHQHUDWHG�EDVHG�RQ�WKH�UHVXOWV��ZLWK�DQ�RYHUDOO�FRQWHQW�DQG�FRQVWUXFW�YDOLGLW\�RI�

�.����LQGLFDWLQJ�WKDW�WKH�WHVW�FRQWHQW�ZDV�DSSURSULDWH�IRU�WKH�VWXGHQWV�DQG�PHDVXUHG�WKH�

VXEMHFWV
�PDVWHU\�RI�&KLQHVH�FKDUDFWHUV.�

�.�.� 4XHVWLRQQDLUH ZLWK���VFDOH�

7KLV� TXHVWLRQQDLUH� ZDV� ZULWWHQ� LQ� (QJOLVK� DQG� VKDUHG� ZLWK� *RRJOH�

&ODVVURRP�ZLWK�WKH�KHOS�RI�WKH�TXHVWLRQQDLUH�IXQFWLRQ�RI�*RRJOH�)RUPV. 7KH�WHDFKHU�

MXVW�QHHGHG� WR�H[SODLQ�FOHDUO\� WR� WKH�VWXGHQWV� LQ� WKH�FODVVURRP�WKH�GRV�DQG�GRQ
WV�RI�

ILOOLQJ�RXW�WKH�TXHVWLRQQDLUH��VXFK�DV�KRZ�WR�VHW�XS�WKH�(QJOLVK�WR�7KDL�FRQYHUVLRQ�ZKHQ�

XVLQJ�D�VPDUWSKRQH�WR�ILOO�RXW�WKH�IRUP. :KHQ�H[SODLQLQJ�WKDW�WKHUH�DUH�ILYH�GLIIHUHQW�

OHYHOV�RI�RSWLRQV�IRU�HDFK�TXHVWLRQ��GR�QRW�JXLGH�RU�LPSO\�KRZ�VWXGHQWV�VKRXOG�DQVZHU. 
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,QVWHDG��WKH�WHDFKHU�QHHGV�WR�HPSKDVL]H�WKDW�WKH�TXHVWLRQQDLUH�LV�DQRQ\PRXV�DQG�DVN�

VXEMHFWV� WR� DQVZHU� WUXWKIXOO\� EDVHG� RQ� WKHLU� UHDO� IHHOLQJV� DERXW� SDUWLFLSDWLQJ� LQ� WKH�

H[SHULPHQW�� ZKLFK� ZLOO� KHOS� WKH� WHDFKHU� WR� SURYLGH� WKH� QHFHVVDU\� UHIHUHQFH� IRU�

LPSURYLQJ�WKH�WHDFKLQJ�SURJUDP.�

4XDOLWDWLYH� GDWD� ZHUH� REWDLQHG� IURP� D� TXHVWLRQQDLUH ZLWK� �� VFDOH. 7KH�

TXHVWLRQQDLUH�KDV�D�WRWDO�RI�WKLUW\�TXHVWLRQV�DQG�LV�GLYLGHG�LQWR�IRXU�VHFWLRQV��WKH�ILUVW�RI�

ZKLFK� LV� LQVWUXFWLRQDO� PDQDJHPHQW. 7KH� VHFRQG� SDUW� ZDV� RQ� WHDFKLQJ� DFWLYLWLHV� RI�

&KLQHVH�FKDUDFWHU�UHFRJQLWLRQ��WKH�WKLUG�SDUW�ZDV�RQ�WHDFKLQJ�PDWHULDOV��DQG�WKH�IRXUWK�

SDUW�ZDV�RQ�DVVHVVPHQW�DQG�HYDOXDWLRQ. 7KH�TXHVWLRQQDLUH� LV�HGLWHG�XVLQJ�D�PRGLILHG�

YHUVLRQ�RI�WKH�*RRJOH�)RUPV�TXHVWLRQQDLUH�WHPSODWH��ZKLFK�LV�DOVR�SRVWHG�WR�*RRJOH�

&ODVVURRP�� DQG� VXEMHFWV� DUH� QRWLILHG� WR� ILOO� RXW� WKH� VXUYH\� ZKHQ� WKH� SRVW-WHVW� LV�

FRPSOHWHG. (DFK�TXHVWLRQ�FRUUHVSRQGV� WR� ILYH�GLIIHUHQW� OHYHOV�� UDQJLQJ� IURP�VWURQJO\�

GLVDJUHH�WR�VWURQJO\�DJUHH. 7KH�FRUUHVSRQGLQJ�VFRUH�LV�IURP�RQH�WR�ILYH��ZLWK�D�VFRUH�RI�

RQH�IRU�VWURQJO\�GLVDJUHH�DQG�ILYH�IRU�VWURQJO\�DJUHH.�

7DEOH �.� $OO�9DULDEOHV�RI�6FDOH�5HOLDELOLW\�

'HVFULSWLYH�6WDWLVWLFV
� 1� 0LQLPXP� 0D[LPXP� 0HDQ� 6WG. 'HYLDWLRQ�

D�� ��� � � �.�� �.����

D�� ��� � � �.�� .����

D�� ��� � � �.�� �.����

D�� ��� � � �.�� .����

D�� ��� � � �.�� �.����

D�� ��� � � �.�� .����

D�� ��� � � �.�� .����

D�� ��� � � �.�� �.����

D�� ��� � � �.�� .����

D��� ��� � � �.�� �.����

D��� ��� � � �.�� �.����

D��� ��� � � �.�� .����

D��� ��� � � �.�� �.����

D��� ��� � � �.�� �.����

D��� ��� � � �.�� �.����

D��� ��� � � �.�� �.����

D��� ��� � � �.�� �.����
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'HVFULSWLYH�6WDWLVWLFV
� 1� 0LQLPXP� 0D[LPXP� 0HDQ� 6WG. 'HYLDWLRQ�

D��� ��� � � �.�� .����

D��� ��� � � �.�� �.����

D��� ��� � � �.�� �.����

D��� ��� � � �.�� .����

D��� ��� � � �.�� .����

D��� ��� � � �.�� .����

D��� ��� � � �.�� �.����

D��� ��� � � �.�� �.����

D��� ��� � � �.�� .����

D��� ��� � � �.�� .����

D��� ��� � � �.�� �.����

D��� ��� � � �.�� .����

D��� ��� � � �.�� �.����

PHDQ� ��� �.�� �.�� �.���� .������

7KLV�VWXG\�LQYHVWLJDWHG�WKH�LQWHUQDO�FRQVLVWHQF\�RI�7KH�&KLQHVH�FKDUDFWHU-

EDVHG� OHDUQLQJ�ZLWK� EOHQGHG� LQVWUXFWLRQDO� VWUDWHJ\�ZLWK� WKLUW\� LWHPV� RQ� WKH�&KLQHVH�

FKDUDFWHU�5HFRJQLWLRQ�$ELOLW\�'HYHORSPHQW�$VVHVVPHQW�6FDOH. 7KH�DOSKD�FRHIILFLHQW�RI�

WKLV�VFDOH�ZDV��.���LQ�7DEOH��.���VKRZLQJ�D�KLJK�LQWHUQDO�FRQVLVWHQF\�RI�WKH�LWHPV�RQ�WKLV�

VFDOH. 7KH�UDQJH�RI�PHDQ�YDOXHV�IRU�HDFK�LWHP�ZDV��.���WR��.����DQG�WKH�PHDQ�YDOXH�IRU�

WKH�WRWDO�VFDOH�ZDV��.����6'�YDOXH�ZDV��.�����.�

&RQWHQW�YDOLGLW\�DQG�FRQVWUXFW�YDOLGLW\�ZHUH�VWLOO�DVVHVVHG�E\�WKUHH�H[SHUWV��

WKH�VDPH�H[SHUWV�ZKR�DVVHVVHG�WKH�OHVVRQ�SODQV�DQG�WHVW�SDSHUV��DQG�WKH�VWXG\�XVHG�WKH�

,QGH[�RI�2EMHFWLYH�&RQVLVWHQF\�(,2&) PHWKRG�IRU�WKH�LWHPV. $�WKUHH-SRLQW�UDWLQJ�VFDOH��-

�=LQFRQJUXHQW���=SUREOHPDWLF. �=FRQVLVWHQW��ZDV�SURYLGHG�WR�WKH�H[SHUWV. 0HDQ�VFRUHV�

ZHUH�JHQHUDWHG�EDVHG�RQ�WKH�UHVXOWV��ZLWK�DQ�RYHUDOO�FRQWHQW�DQG�FRQVWUXFW�YDOLGLW\�RI�

�.����LQGLFDWLQJ�WKDW�WKH�FRQWHQW�RI�WKH�TXHVWLRQQDLUH�ZDV�DSSURSULDWH�IRU�WKH�VXEMHFWV�

DQG�WKDW�LW�PHDVXUHG�WKHLU�OHDUQLQJ�RI�&KLQHVH�FKDUDFWHU�UHFRJQLWLRQ.�

�.�.� 2SHQ-HQGHG TXHVWLRQ�
7KH� TXHVWLRQQDLUH� IRU� WKLV� VWXG\� ZDV� FUHDWHG� E\� *RRJOH� )RUPV� DQG�

FRQVLVWHG�RI�WZR�SDUWV��RQH�ZLWK�D�ILYH-SRLQW�/LNHUW�VFDOH�DQG�WKH�RWKHU�ZLWK�RSHQ-HQGHG�

TXHVWLRQV. 6LQFH�WKH�TXHVWLRQQDLUH�ZDV�DQRQ\PRXV��PRVW�RI�WKH�VXEMHFWV�GLG�QRW�ILOO�RXW�
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WKH�RSHQ-HQGHG�TXHVWLRQV�FDUHIXOO\. ,I�ZH�KDG� WDNHQ���PLQXWHV� WR�FOHDUO\�H[SODLQ� WKH�

UHTXLUHPHQWV�IRU�ILOOLQJ�RXW�WKH�IRUP�EHIRUH�WKH�TXHVWLRQQDLUH�ZDV�RIILFLDOO\�ODXQFKHG. 

7KLV�SUREOHP�FRXOG�KDYH�EHHQ�DYRLGHG. ,�VWLOO�GHFLGHG�WR�SXEOLVK�EHORZ�ZKDW�LQGLYLGXDO�

VXEMHFWV�ILOOHG�RXW. *HW�PRUH�GHWDLOV�IURP�7DEOH��.��

           7DEOH��.� *RRJOH�TXHVWLRQQDLUH�LQ�2SHQ-HQGHG�TXHVWLRQV�

7DEOH��.� *RRJOH�TXHVWLRQQDLUH�LQ�2SHQ-HQGHG�TXHVWLRQV�

4XHVWLRQV� $QVZHU�7H[W
4�. :KDW�DVSHFWV�RI�WKLV�
FRXUVH�GLG�\RX�ILQG�PRVW�
XVHIXO�RU�YDOXDEOH"�

�. 8VHIXO�
�. ,�FDQ�UHPHPEHU�WKH�ZULWLQJ�SURFHVV�HQRXJK�DQG�PHPRUL]H�
WKH�&KLQHVH�FKDUDFWHUV�D�OLWWOH. �
�. +HOSHG�PH�WR�UHPHPEHU�PRUH�&KLQHVH�FKDUDFWHUV.�
�. 2XWVWDQGLQJ/�H[FHOOHQW�
&KLQHVH�FKDUDFWHUV�

4�. +RZ�GR�\RX�WKLQN�WKLV�
FRXUVH�FRXOG�EH�LPSURYHG"�

�. 7HDFK�HDUO\�
�. 8QFHUWDLQW\�
�. 7HDFK�D�OLWWOH�IDVWHU�

�.��'DWD�&ROOHFWLRQ�3URFHGXUHV�

�. 7KH�LQVWUXPHQWV�IRU�WKLV�VWXG\�LQFOXGHG�D�OHVVRQ�SODQ��WHVWV�(SUH-WHVW�DQG�

SRVW-WHVW� XVLQJ� WKH� VDPH� WHVW� SDSHU)�� TXHVWLRQQDLUHV� DQG� SHUVRQDO� LQWHUYLHZV�� DQG�

YDOLGDWHG�WKH�YDOLGLW\�RI�WKH�LQVWUXPHQWV. 7KH�OHVVRQ�SODQ��WHVW��DQG�TXHVWLRQQDLUH�ZHUH�

VXEPLWWHG� WR� WKUHH�H[SHUWV� WR�DVVHVV� WKH�YDOLGLW\�RI� WKH�FRQWHQW. &RQWHQW�YDOLGLW\�ZDV�

DVVHVVHG�E\�XVLQJ�WKH�,QGH[�RI�,WHP-2EMHFWLYH�&RQJUXHQFH�(,2&) PHDVXUH.�

�. $Q�H[SHULPHQWDO�VWXG\�ZDV�FRQGXFWHG�IURP�-XQH�WR�-XO\������LQ�WKH��WK�

JUDGH� RI� HOHPHQWDU\� VFKRRO� DW� 7DZDW� 6DZHWFKDW� %LOLQJXDO� 6FKRRO(Ã¦�Á¦̧¥��ª�́Á«ª���́¦)��

%DQJNRN. 7KLV�ZDV� D� VLQJOH�JURXS� VWXG\. $�SUH-WHVW� RI�&KLQHVH� FKDUDFWHU� UHFRJQLWLRQ�

VNLOOV� ZDV� ILUVW� FRPSOHWHG� EHIRUH� WKH� OHVVRQ� SODQ� ZDV� LPSOHPHQWHG. 7KHQ� DIWHU�

FRPSOHWLQJ�WKH�H[SHULPHQWDO�OHVVRQ�SODQ�ZLWK����WDUJHW�&KLQHVH�FKDUDFWHUV��WKH�VXEMHFWV�

ZHUH�JLYHQ�D�SRVW-WHVW. 7KLV�ZDV�IROORZHG�E\�D�TXHVWLRQQDLUH�DQG�RSHQ-HQGHG TXHVWLRQ�

RQ�WKH�VHFRQG�GD\. 7KH�SURFHVV�RI�D�QXPEHU�RI�WLPH�SRLQWV�ZDV�DV�IROORZV: FRPSOHWH�WKH�

,2&�GRFXPHQW�VFRUH�DVVHVVPHQW�E\�WKH�HQG�RI�WKH�ILUVW�ZHHN�RI�-XQH��WKHQ��EHJLQ�SUH-

WHVWLQJ� DQG�FRPSOHWH� WKH� OHVVRQ�SODQ� IRU� WKH� ODE� LQWHUYHQWLRQ�E\� -XO\����� DQG� UHWXUQ�

TXHVWLRQQDLUHV�E\�-XO\���.�
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�. 7KH� OHVVRQ� SODQ� ZDV� LPSOHPHQWHG� DQG� WKH� UHVHDUFKHU� UHFRUGHG� WKH�

REVHUYDWLRQV�LQWR�D�QRWHERRN�DW�DQ\�WLPH�GXULQJ�WKH�LPSOHPHQWDWLRQ�SURFHVV. 7KH�SUH-

WHVW�DQG�SRVW-WHVW�ZHUH�DEOH�WR�FROOHFW�WKH�WHVW�VFRUHV�RI�WKH�VXEMHFWV�TXLFNO\�EHFDXVH�RI�

WKH�XVH�RI�WKH�*RRJOH�)RUPV�DSSOLFDWLRQ. 4XHVWLRQQDLUHV�DQG�RSHQ-HQGHG TXHVWLRQ�ZHUH�

DOVR�FROOHFWHG�WKURXJK�*RRJOH�TXHVWLRQQDLUHV.  

�.��'DWD�$QDO\VLV�

'DWD� DQDO\VLV� LV� WKH� SURFHVV� RI� V\VWHPDWLFDOO\� DSSO\LQJ� VWDWLVWLFDO� DQG/RU�

ORJLFDO�WHFKQLTXHV�WR�GHVFULEH�DQG�LOOXVWUDWH��FRQGHQVH�DQG�UHYLHZ��DQG�HYDOXDWH�GDWD. 

$QDO\VLV�PHWULFV�LQFOXGH�PHDQV��VWDQGDUG�GHYLDWLRQ��VLJQLILFDQFH�FRPSDUH�YDOXH��W-WHVWV��

WKH�XVH�RI�&URQEDFK
V�DOSKD�(Į) WR�GHWHUPLQH�WKH�UHOLDELOLW\�RI�WKH�TXHVWLRQQDLUH��DQG�WKH�

FRQWHQW�RI�WKH�LQWHUYLHZV�ZLOO�EH�DQDO\]HG�IRU�WH[WXDO�DQDO\VLV. 7KH�GDWD�DQDO\VLV�WRROV�

IRU�WKLV�VWXG\�ZHUH�([FHO�DQG�6366��ZKHUH�H[SHUW�UDWLQJV�RI�WKH�,2&�ZHUH�FROOHFWHG�DQG�

VXPPDUL]HG� LQ� H[FHO. 7KH� VFRUHV� RI� WKH� SUH-WHVW� DQG� SRVW-WHVW� TXHVWLRQQDLUHV� ZHUH�

VLPLODUO\�FROOHFWHG�XVLQJ�H[FHO�DQG�WKHQ�LPSRUWHG�LQWR�6366�IRU�DQDO\VLV. 7KH�VFRUHV�RI�

WKH�TXHVWLRQQDLUHV�ZHUH�DOVR�SURFHVVHG�LQ�WKH�VDPH�ZD\�DV�WKH�SUHYLRXV�RQHV.�

 �
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&+$37(5���

5(68/76�

7KH� WKUHH� TXHVWLRQV� RI� WKLV� VWXG\�ZHUH: �)� KRZ� WR� LPSURYH� WKH� VXEMHFWV
�

&KLQHVH�FKDUDFWHU�UHFRJQLWLRQ�DELOLW\. �) 7KH�LPSOHPHQWDWLRQ�RI�WKLV�OHVVRQ�SODQ��WR�ZKDW�

H[WHQW� WKH� DELOLW\� RI� WKH� VXEMHFWV� KDV� EHHQ� LPSURYHG�� DQG� �) XVH� EOHQGHG� OHDUQLQJ�

VWUDWHJLHV�WR�HQKDQFH�WKHLU�LQWHUHVW�LQ�&KLQHVH�FKDUDFWHUV�DQG�WKXV�DFWLYH�OHDUQLQJ.�7KH�

DQDO\VLV�RI�SRVW-WHVW�VFRUHV�FRQGXFWHG�DIWHU�WKH�LQWHUYHQWLRQ�WUHDWPHQW�ZDV�DEOH�WR�NQRZ�

ZKHWKHU� WKH�VXEMHFWV
�DFFXUDF\�RI�&KLQHVH�FKDUDFWHU�UHFRJQLWLRQ�ZDV�LPSURYHG. $IWHU�

WKH� TXHVWLRQQDLUH� VFDOH� WKH� VXEMHFWV’�� DWWLWXGHV� FDQ� EH� LQYHVWLJDWHG. $Q� DQRQ\PRXV�

TXHVWLRQ-DQG-DQVZHU�LQWHUYLHZ�ZDV�FRQGXFWHG�WR�DQDO\]H�WKH�VXEMHFWV
�WUXH�IHHOLQJV. $OO�

TXDQWLWDWLYH�GDWD�LV�ILUVW�FROOHFWHG�DQG�DJJUHJDWHG�WKURXJK�H[FHO. 7KHQ�LW�ZDV�LPSRUWHG�

LQWR�6366�WR�JHQHUDWH�VWDWLVWLFDO�FKDUWV�DQG�LQWHUSUHW�WKH�GDWD. 7KH�DGYDQWDJH�RI�XVLQJ�

H[FHO�KHUH�LV�WKDW�WKH�UHVXOWV�RI�WKH�H[FHO�VWDWLVWLFDO�DQDO\VLV�FDQ�EH�FRPSDUHG�ZLWK�WKH�

UHVXOWV� RI� WKH� 6366� DQDO\VLV� LI� QHFHVVDU\. 5HGXFH� WKH� H[SHULPHQWDO� GDWD� HUURU. 7KH�

LQWHUYLHZ�FRQWHQW�KHUH�ZDV�VHW�LQ�*RRJOH�)RUPV�ZLWK�WKH�VWDWXV�RI�QRQ-UHTXLUHG�LWHPV��

ZKLFK�ZDV�H[SHFWHG�WR�EH�LJQRUHG�E\�WKH�VXEMHFWV��DQG�VXUSULVLQJO\�WKH�WH[W�FRQWHQW�ZDV�

DFWXDOO\�FROOHFWHG.�

�.��3DUW���5HVXOWV�RI�5HVHDUFK�2EMHFWLYH���

O1: To design lesson plan using Chinese character-based and blended 

learning approaches to help improve students' character recognition in Chinese.  

7R�HQKDQFH�WKH�VWXGHQW
V�DELOLW\�WR�UHFRJQL]H�&KLQHVH�FKDUDFWHUV��D�XQLTXH�

OHVVRQ� SODQ� FHQWHUHG� RQ� WKRVH� FKDUDFWHUV� ZDV� FUHDWHG� DQG� SXW� LQWR� SUDFWLFH� XVLQJ� D�

EOHQGHG�OHDUQLQJ�VWUDWHJ\. %DVHG�RQ�ILHOG�REVHUYDWLRQV�DQG�VXPPDU\�QRWHV��,�UHFRUGHG�

WKH�OHVVRQ�SODQV
�LPSOHPHQWDWLRQ�REVHUYDWLRQV�DQG�VXPPDUL]HG�DQG�FDWHJRUL]HG�WKHP�

DFFRUGLQJ�WR�WKHLU�LPSOHPHQWDWLRQ�RUGHU��DV�LQGLFDWHG�LQ�7DEOH��.� EHORZ. �
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�

7DEOH��.�  &ODVVLILFDWLRQ�DQG�GLVFXVVLRQ�RI�REVHUYDWLRQV�DQG�'LVFRYHU\�

7DEOH �.�. �&ODVVLILFDWLRQ�DQG�GLVFXVVLRQ�RI�REVHUYDWLRQV�DQG�'LVFRYHU\�
&DWHJRULHV�RI�
2EVHUYDWLRQ�
DQG�'LVFRYHU\�

3KHQRPHQRQ�
�

6XPPDUL]H�

(IIHFW�RI�
DSSOLFDWLRQ�
VRIWZDUH�RQ�
VXEMHFWV�

6XEMHFWV�DFFHVVHG�WKH�OHDUQLQJ�
FRQWHQW�WKURXJK�*RRJOH�&ODVVURRP��
DFWLQJ�RYHUZKHOPHG�DW�ILUVW�DQG�
JUDGXDOO\�EHFRPLQJ�FRPIRUWDEOH�ZLWK�
LW.�

7KH�WHDFKHU�JXLGHV�WKH�VWXGHQWV�RQ�ZKHQ�WR�XVH�
WKHLU�VPDUWSKRQHV�DQG�ZKHQ�WKHLU�DWWHQWLRQ�QHHGV�
WR�UHWXUQ�WR�WKH�FODVVURRP�GXULQJ�WKH�OHDUQLQJ�
SURFHVV.�

7KH�LPSDFW�RI�WKH�
FKRLFH�RI�WHDFKLQJ�
PRGH�RQ�WKH�
LPSOHPHQWDWLRQ�RI�
EOHQGHG�OHDUQLQJ�
VWUDWHJLHV�

$W�WKH�EHJLQQLQJ�RI�WKH�FODVV��WKH�
VXEMHFW�ZDV�PDGH�DZDUH�WKDW�WKH�
WHDFKHU�SODQQHG�WR�XVH�WZHQW\�
PLQXWHV�WR�H[SODLQ�RQH�&KLQHVH�
FKDUDFWHU�LQ�D�FRPSUHKHQVLYH�PDQQHU. 
7KH�VXEMHFWV�ZHUH�FOHDU�DERXW�WKH�
SXUSRVH�RI�WKH�LQVWUXFWLRQ.�

,Q�WKLV�VWXG\��WKH�UHVHDUFKHU�XVHG�D�GHVLJQ�
WKLQNLQJ�PRGHO�WR�DSSURDFK�WKH�SUREOHPV�
HQFRXQWHUHG�IURP�D�PDFUR�SHUVSHFWLYH. KRZHYHU��
WKH�SHGDJRJLFDO�DSSURDFK�GLG�QRW�IROORZ�WKH�
YDULRXV�H[LVWLQJ�SHGDJRJLFDO�PRGHOV��GXH�WR�WKH�
IOH[LELOLW\�DQG�DGDSWDELOLW\�UHTXLUHG�IRU�WKH�
LPSOHPHQWDWLRQ�VWUDWHJLHV�FRQVLGHUHG�LQ�WKLV�
VWXG\.�

1HFHVVDU\�SULRU�
NQRZOHGJH�WR�
HQVXUH�VPRRWK�
LPSOHPHQWDWLRQ�RI�
WHDFKLQJ�

0RVW�RI�WKH�VXEMHFWV�KDG�D�FOHDU�
XQGHUVWDQGLQJ�RI�WKH�FRQFHSW�RI�EDVLF�
VWURNHV�LQ�&KLQHVH�FKDUDFWHUV��
LQFOXGLQJ�KRZ�WKH�VWURNHV�DUH�ZULWWHQ�
DQG�WKH�RUGHU�LQ�ZKLFK�WKH�GLIIHUHQW�
VWURNHV�DUH�FRQQHFWHG�WR�HDFK�RWKHU.�

7KH�SXUSRVH�RI�WKH�RQOLQH�LQVWUXFWLRQDO�PDWHULDOV�
XVHG�LQ�WKH�SUH-VWXG\�VHVVLRQ�ZDV�WR�KHOS�WKH�
VXEMHFWV�UHYLHZ�WKH�EDVLF�VWURNHV�RI�&KLQHVH�
FKDUDFWHUV�DQG�WKH�RUGHU�LQ�ZKLFK�WKH�VWURNHV�DUH�
ZULWWHQ. %HIRUH�WKH�RIILFLDO�ODXQFK�RI�WKH�
H[SHULPHQWDO�VWXG\��LW�ZDV�QHFHVVDU\�WR�
XQGHUVWDQG�WKH�OHDUQHUV
�PDVWHU\�RI�&KLQHVH�
VWURNHV.�

+HXULVWLF�TXHVWLRQ�
VHWWLQJ�DQG�
IHHGEDFN�IURP�
VXEMHFWV�

6XEMHFWV�UHVSRQGHG�HQWKXVLDVWLFDOO\�
WR�WKH�WHDFKHU
V�TXHVWLRQV�DQG�ZHUH�
DFWLYHO\�HQJDJHG�LQ�WKH�WHDFKLQJ�
DFWLYLWLHV�EDVHG�RQ�WKH�JXLGHG�
TXHVWLRQV�DQG�WKH�SUHVHQWDWLRQ�RI�
LQIRUPDWLRQ�LPDJHV.�

7KH�WHDFKHU
V�TXHVWLRQLQJ�PXVW�EH�SURJUHVVLYH. 

)LUVW�KDYH�WKH�VXEMHFW�REVHUYH�VRPH�SKHQRPHQRQ�
LQ�OLIH��WKHQ�KDYH�WKH�VXEMHFW�GLVWLOO�WKH�FRPPRQ�
HOHPHQWV. 7KH�WHDFKHU�WKHQ�DVNV�WKH�FRUH�
TXHVWLRQ��LI�\RX�ZHUH�WR�FUHDWH�D�&KLQHVH�
FKDUDFWHU�WR�H[SUHVV�WKLV�PHDQLQJ��KRZ�ZRXOG�\RX�
H[SUHVV�LW"�7KHQ�VKRZ�KRZ�WKH�DQFLHQW�&KLQHVH�
FUHDWHG�WKH�FKDUDFWHU�DQG�KRZ�WKH�FKDUDFWHU�
HYROYHG.�

7KH�VHWWLQJ�RI�
LQWHUDFWLYH�WHDFKLQJ�
VHVVLRQV�DQG�
VXEMHFWV
�
ZLOOLQJQHVV�WR�
SDUWLFLSDWH�

,Q�WKH�JURXS�GUDZLQJ�VHVVLRQ��WKH�
ZLOOLQJQHVV�RI�DOO�VXEMHFWV�WR�
SDUWLFLSDWH�ZDV�YHU\�KLJK. 7KH�
SDUWLFLSDWLRQ�RI�WKH�VXEMHFWV�ZDV�DOVR�
YHU\�KLJK�LQ�WKH�VHVVLRQ�RI�H[SODLQLQJ�
DQG�H[SUHVVLQJ�WKH�PHDQLQJ�RI�
&KLQHVH�FKDUDFWHUV�LQ�SDQWRPLPH.�

8VLQJ�PXOWLSOH�LQWHOOLJHQFH�WKHRU\��WKH�VXEMHFWV�
ZHUH�IXOO\�HQJDJHG�LQ�WHDFKLQJ�DFWLYLWLHV. (YHU\�
HIIRUW�LV�PDGH�WR�DFKLHYH�WKH�JRDO�WKDW�OHDUQHUV�
FDQQRW�IRUJHW�WKH�WDUJHW�&KLQHVH�FKDUDFWHU DIWHU�
OHDUQLQJ�LW�RQO\�RQFH.�

&ODVVURRP�
/HDUQLQJ�
(IIHFWLYHQHVV�
$VVHVVPHQW�

$OO�VXEMHFWV�ZHUH�DWWHQWLYH�DQG�HDJHU�
WR�SDUWLFLSDWH�LQ�WKH�VHVVLRQ�RI�XVLQJ�
3LQ\LQ�LQSXW�PHWKRG�WR�HQWHU�WKH�WDUJHW�
&KLQHVH�FKDUDFWHUV. 6RPH�VXEMHFWV�
XVHG�&KLQHVH�FKDUDFWHUV�WR�
FRPPXQLFDWH�ZLWK�WKH�DXWKRUV�RI�WKLV�
VWXG\�RXWVLGH�RI�WKH�FODVVURRP��
WKURXJK�VRFLDO�QHWZRUNLQJ�VRIWZDUH.�

7KH�RQO\�SXUSRVH�LV�WR�PDNH�OHDUQHUV�DSSUHFLDWH�
WKH�SUDFWLFDOLW\�RI�PDVWHULQJ�&KLQHVH�&KDUDFWHU. ,W�
LPSOLHV�WR�OHDUQHUV�WKDW�\RX�FDQ�UHDG�&KLQHVH�
FKDUDFWHUV�DQG�WKDW�\RX�FDQ�ZULWH�WKHP�IRU�
FRPPXQLFDWLRQ. ,W�VHWV�WKH�VWDJH�IRU�WKH�OHDUQHU�WR�
GHYHORS�VXEVHTXHQW�&KLQHVH�FKDUDFWHU�ZULWLQJ�
VNLOOV.�

,I� WKH� UHVXOWV�RI� WKLV� VWXG\�QHHG� WR�EH� UHSOLFDWHG� LQ�RWKHU� UHODWHG� VWXGLHV��

SOHDVH�UHIHU�KHUH. )XUWKHU�H[SODQDWLRQ�RI�WKH�LPSDFW�RI�WKH�DSSOLFDWLRQ�RQ�WKH�VXEMHFWV�LV�

SURYLGHG�E\�WKH�IDFW�WKDW�WKH�OHDUQLQJ�DLGV�IRU�WKLV�&KLQHVH�FKDUDFWHU�UHFRJQLWLRQ�FRXUVH�

ZHUH� SUHVHQWHG� WKURXJK�*RRJOH�&ODVVURRP. 7KH� VXEMHFWV� VDZ� DQLPDWHG�*,)V� RI� WKH�

WDUJHW� &KLQHVH� FKDUDFWHU (VKRZLQJ� WKH� VWURNH� RUGHU� RI� WKH� WDUJHW� &KLQHVH� &KDUDFWHU) 
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GXULQJ�WKH�SUH-VWXG\�SKDVH��DQG�DOVR�YLHZHG�WKH�OHDUQLQJ�PDWHULDOV�WKURXJK�WKH�*RRJOH 

6OLGH�VKDUHG�EURZVLQJ�OLQN�SRVWHG�E\�WKH�WHDFKHU�WR�*RRJOH�&ODVVURRP.�

$V� IXUWKHU� H[SODLQHG� UHJDUGLQJ� WKH� LPSDFW� RI� WKH� FKRLFH� RI� LQVWUXFWLRQDO�

PRGH�RQ�WKH�LPSOHPHQWDWLRQ�RI�EOHQGHG�OHDUQLQJ�VWUDWHJLHV��OHDUQHUV�FDQ�SUHYLHZ�DQG�

UHYLHZ�FRQWHQW�UHODWHG�WR�WKH�WDUJHW�&KLQHVH�FKDUDFWHU�DW�WKHLU�RZQ�SDFH��DQG�FDQ�HYHQ�

DSSO\� WKH� OHDUQHG�PHWKRGV� WR�RWKHU�&KLQHVH�FKDUDFWHUV. 7KLV�PHDQV� WKDW� WKH� OHDUQLQJ�

SURFHVV�FDQ�EH�QRQ-OLQHDU�DQG�WKH�OHVVRQ�SODQ�UHYROYHV�DURXQG�D�SUH-GHWHUPLQHG�WDUJHW�

&KLQHVH�FKDUDFWHU. 7KH�ILUVW� OHVVRQ�LV�DERXW�RQH�FKDUDFWHU�� WKH�VHFRQG�OHVVRQ�LV�DERXW�

DQRWKHU�RQH��DQG�VR�RQ. ,Q�JHQHUDO��WKH�IRUW\�FKDUDFWHUV�IROORZ�WKH�VDPH�WHDFKLQJ�VWHSV. 

7KHUH�LV�QR�FRUUHODWLRQ�EHWZHHQ�HDFK�OHVVRQ��DV�HDFK�&KLQHVH�FKDUDFWHU�LV�D�VHSDUDWH�

HQWLW\. 7KLV�LV�GLIIHUHQW�IURP�WKH�QRUPDO�VHQVH�RI�D�OHVVRQ�SODQ��ZKHUH�OHDUQHUV�ZDQW�WR�

OHDUQ�OHVVRQ���DQG�PXVW�XQGHUVWDQG�OHVVRQV���WKURXJK��. ,GHDOO\��WKH�OHDUQLQJ�RI�&KLQHVH�

FKDUDFWHUV�FDQ�EH�GRQH�ZLWK�JRRG�XVH�RI�IUDJPHQWHG�WLPH�DQG�OLNH�/HJR�EORFNV��EXLOGLQJ�

RXW�WKH�FRPELQHG�FKDUDFWHUV�IURP�WKH�VROLWDU\�FKDUDFWHUV��WKHQ�IURP�FKDUDFWHU�WR�ZRUGV��

IURP�ZRUGV�WR�SKUDVHV��DQG�IURP�SKUDVHV�WR�VHQWHQFHV. 7KH�NH\�LV�DFFXPXODWLRQ�DQG�DQ�

HQMR\DEOH�EHJLQQLQJ�VWDJH��DQG�WKH�RULJLQDO�SXUSRVH�RI�WKLV�UHVHDUFK�VWXG\�ZDV�EDVHG�RQ�

WKH�VDPH�SXUSRVH�� WKDW� WKH� OHDUQLQJ�RI�&KLQHVH�FKDUDFWHUV�EHJLQV�ZLWK�D� UHOD[HG�DQG�

HQMR\DEOH�H[SHULHQFH.�

7R� VXP� XS�� *RRJOH� &ODVVURRP� ZDV� XVHG� WR� FRQQHFW� WHDFKHU-VWXGHQW�

LQWHUDFWLRQV�RXWVLGH�RI�WKH�FODVVURRP�LQ�WKH�&KLQHVH�FKDUDFWHU�UHFRJQLWLRQ�FRXUVH�WKDW�

ZDV� FUHDWHG� IRU� WKLV� VWXG\. 7KH� VWHSV� LQYROYHG� LQ� FDUU\LQJ� RXW� WKH� OHVVRQ� SODQ�ZHUH�

VHWWLQJ�XS�*RRJOH�&ODVVURRP��XVLQJ�LW��DQG�UHWXUQLQJ�WR�WKH�RIIOLQH�FODVVURRP�WR�ILQLVK�

H[WHQGHG�GLYHUJHQW�OHDUQLQJ�RI�D�WDUJHW�&KLQHVH�FKDUDFWHU�DQG�HYDOXDWH�WKH�UHVXOWV�RI�WKH�

FODVVURRP� OHDUQLQJ� DFWLYLWLHV. 7KH� UHVXOWV� RI� WKH� SKHQRPHQD� VHHQ� GXULQJ� WKH�

LPSOHPHQWDWLRQ�SURFHVV�ZHUH�UHFRUGHG��RUJDQL]HG��H[DPLQHG��DQG�ILQDOO\�JLYHQ�E\�WKH�

ZULWHUV�RI�WKLV�VWXG\.�

�

�

�
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����3DUW���5HVXOWV�RI�5HVHDUFK�2EMHFWLYH���

O2: To investigate the student’s learning outcomes (Chinese character 

recognition ability) Through a teaching strategy utilizing a Chinese character-based 

and blended learning approach. �

&KLQHVH�FKDUDFWHU�UHFRJQLWLRQ�DELOLWLHV�ZHUH�GHYHORSHG�WR�D�FHUWDLQ�OHYHO�LQ�

RUGHU�WR�HYDOXDWH�WKH�LQGLYLGXDOV
�OHDUQLQJ�RXWFRPHV. ,Q�WKLV�VWXG\��SUH-DQG�SRVW-WHVWV�DV�

ZHOO�DV�D�TXHVWLRQQDLUH�ZHUH�DGPLQLVWHUHG.�

             7DEOH��.� VKRZV�WKH�PHDQV�VFRUHV�RQ�WKH�SUH-WHVW�DQG�SRVW-WHVW�

3DLUHG�6DPSOHV�6WDWLVWLFV

� 0HDQ� 1� 6WG. 'HYLDWLRQ� 6WG. (UURU�0HDQ�

3DLU��� SUH-WHVW� ��.��� ��� �.���� �.����

SRVW-WHVW� ��.��� ��� �.���� �.����

7DEOH��.��VKRZV�WKH�SDLUHG�VDPSOH�VWDWLVWLF��IURP�ZKLFK�LW�FDQ�EH�VHHQ�WKDW�

WKH�PHDQ�VFRUH�RI�WKH�SUH-WHVW�ZDV���.���DQG�WKH�PHDQ�VFRUH�RI�WKH�SRVW-WHVW�ZDV���.��. 

7KH�PHDQ�VFRUH�RI�WKH�SRVW-WHVW�ZDV��.���SRLQWV�KLJKHU�WKDQ�WKH�PHDQ�VFRUH�RI�WKH�SUH-

WHVW. 7KLV� LQGLFDWHV� WKDW� DIWHU� WKH� H[SHULPHQWDO� LQWHUYHQWLRQ�� WKH� VWXGHQWV
� VFRUHV�

LPSURYHG�VXEVWDQWLDOO\. 7R�IXUWKHU�FRPSDUH�ZKHWKHU�WKH�WZR�VFRUHV�UHDFKHG�WKH�OHYHO�RI�

VWDWLVWLFDO�GLIIHUHQFH��D�SDLUHG�VDPSOHV�W-WHVW�ZDV�DOVR�FRQGXFWHG��DV�VKRZQ�LQ�7DEOH��.��

7DEOH��.� 3DLUHG�VDPSOH�FRUUHODWLRQV�EHWZHHQ�SUH-WHVW�DQG�SRVW-WHVW�

3DLUHG�6DPSOHV�&RUUHODWLRQV�

� 1� &RUUHODWLRQ� 6LJ.�
3DLU��� SUH-WHVW�	�SRVW-WHVW� ��� .���� .����

IURP�7DEOH��.���WKH�FRUUHODWLRQ�EHWZHHQ�WKH�SUH-WHVW�DQG�SRVW-WHVW�VFRUHV�LQ�

WKLV�VLQJOH�FODVV�LV��.���ZLWK�D�SUREDELOLW\�3-YDOXH�RI��.�����ZKLFK�LV�OHVV�WKDQ��.���DW�WKH�

VLJQLILFDQFH� OHYHO�� WKXV� UHMHFWLQJ� WKH�RULJLQDO�K\SRWKHVLV�DQG� LQGLFDWLQJ� WKDW� WKH\�DUH�
VLJQLILFDQWO\�FRUUHODWHG�DQG�D�SDLUHG-VDPSOH�W-WHVW�DSSOLHV.�

�
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7DEOH��.��3DLUHG�VDPSOHV�WHVW�IRU�SUH-WHVW�DQG�SRVW-WHVW�

3DLUHG�6DPSOHV�7HVW�

�

3DLUHG�'LIIHUHQFHV�

W� GI�

6LJ. (�-

WDLOHG)�0HDQ�

6WG. 

'HYLDWLRQ�

6WG. 

(UURU�

0HDQ�

��% &RQILGHQFH�

,QWHUYDO�RI�WKH�

'LIIHUHQFH�

/RZHU� 8SSHU�

3DLU��� SUH-WHVW -SRVW-
WHVW�

-�.���� �.���� .���� -�.���� -�.���� -�.���� ��� .����

  $V�VKRZQ�LQ�7DEOH �.���WKH�W-YDOXH�RI�WKH�SDLUHG�W-WHVW�EHWZHHQ�SUHWHVW�DQG�

SRVWWHVW�VFRUHV�ZDV�-�.����ZLWK�D�SUREDELOLW\�S-YDOXH�RI��.�����ZKLFK�LV�OHVV�WKDQ��.���DW�

WKH� VLJQLILFDQFH� OHYHO. WKHUHIRUH�� WKH� RULJLQDO� K\SRWKHVLV�� WKDW� WKHUH� LV� D� VLJQLILFDQW�

GLIIHUHQFH�EHWZHHQ�SUHWHVW�DQG�SRVWWHVW�VFRUHV.�

7DEOH��.� 0HDQ�VFRUHV�DQG�VWDQGDUG�GHYLDWLRQV�RI�TXHVWLRQQDLUH�VXUYH\V�

7DEOH��.�. 0HDQ�VFRUHV�DQG�VWDQGDUG�GHYLDWLRQV�RI�TXHVWLRQQDLUH�VXUYH\V�
� 4XHVWLRQ 0HDQ 6.'.� 2SWLRQ
� 3DUW�,�,QVWUXFWLRQ�0DQDJHPHQW � � �

�� ,�VLJQHG�XS�IRU�D�*RRJOH�HPDLO�DFFRXQW.� �.��� �.���� 8QFHUWDLQÆ�$JUHH�
�� ,�KDYH�WKH�*RRJOH�&ODVVURRP�DSSOLFDWLRQ�LQVWDOOHG�RQ�P\�SKRQH.� �.��� �.���� $JUHH�
�� 0\�SKRQH�FDQ�DFFHVV�WKH�,QWHUQHW�ZLWKRXW�DQ\�SUREOHP.� �.��� �.���� 8QFHUWDLQÆ�$JUHH�
�� ,Q� WKH� FODVVURRP�� ,� FRXOG� FOHDUO\� VHH� WKH� WHDFKHU
V� VOLGH� VKRZ�

PDWHULDO�WKURXJK�WKH�79.�
�.��� �.���� 8QFHUWDLQÆ�$JUHH�

�� ,Q�WKH�FODVVURRP��,�FDQ�FOHDUO\�VHH�ZKDW�WKH�WHDFKHU�LV�ZULWLQJ�RQ�WKH�
EODFNERDUG.�

�.��� �.���� 8QFHUWDLQÆ�$JUHH�

�� ,�WKLQN�WKH�WHDFKHU�VHW�FOHDU�WHDFKLQJ�TXHVWLRQV�WKDW�KHOSHG�VWLPXODWH�
WKLQNLQJ.�

�.��� �.���� 8QFHUWDLQÆ�$JUHH�

�� ,�FDQ�XQGHUVWDQG�WKH�SXUSRVH�RI�WHDFKLQJ�DW�HDFK�VWHS.� �.��� �.���� 8QFHUWDLQÆ�$JUHH�
�� ,�WKLQN�WKH�OHQJWK�RI�WLPH�IRU�WHDFKLQJ�WKH�ILUVW�VWHS�LV�UHDVRQDEOH.� �.��� �.���� 8QFHUWDLQÆ�$JUHH�
�� ,�WKLQN�WKH�OHQJWK�RI�WLPH�IRU�WHDFKLQJ�WKH�VHFRQG�VWHS�LV�UHDVRQDEOH.� �.��� �.���� 8QFHUWDLQÆ�$JUHH�
��� ,�WKLQN�WKH�OHQJWK�RI�WLPH�IRU�WHDFKLQJ�WKH�WKLUG�VWHS�LV�UHDVRQDEOH.� �.��� �.���� 8QFHUWDLQÆ�$JUHH�
��� ,�WKLQN�WKH�OHQJWK�RI�WLPH�IRU�WHDFKLQJ�WKH�IRXUWK�VWHS�LV�UHDVRQDEOH.� �.��� �.���� 8QFHUWDLQÆ�$JUHH�
��� ,�WKLQN�WKH�OHQJWK�RI�WLPH�IRU�WHDFKLQJ�WKH�ILIW\�VWHS�LV�UHDVRQDEOH.� �.��� �.���� 8QFHUWDLQÆ�$JUHH�
� )DFWRU���&RPSRVLWH� �.��� �.��� $JUHH�
� 3DUW�,,�$FWLYLWLHV�LQ�&KLQHVH &KDUDFWHU 5HFRJQLWLRQ�,QVWUXFWLRQ� �
��� ,Q�WKH�ILUVW�VWHS��,�WKLQN�LW�LV�D�JUHDW�WHDFKLQJ�DFWLYLW\�WR�WUDQVODWH�WKH�

SK\VLFDO�LPDJHV�\RX�VHH�LQWR�VNHWFKHV.�
�.��� �.���� 8QFHUWDLQÆ�$JUHH�

��� ,Q�WKH�VHFRQG�VWHS��,�IHOW�WKDW�ORRNLQJ�DW�WKH�KLVWRU\�RI�WKH�HYROXWLRQ�
RI�&KLQHVH�FKDUDFWHUV�KHOSHG�PH�WR�XQGHUVWDQG�WKHP.�

�.��� �.���� 8QFHUWDLQÆ�$JUHH�

��� ,Q�WKH�VHFRQG�VWHS��,�IHOW�WKDW�OHDUQLQJ�DQG�LPLWDWLQJ�GLIIHUHQW�
KDQGZULWWHQ�YDULDQWV�RI�&KLQHVH�FKDUDFWHUV�KHOSHG�PH�WR�IHHO�WKH�
EHDXW\�RI�WKH�DUW�RI�OLQH�PRGHOLQJ.�

�.��� �.���� 8QFHUWDLQÆ�$JUHH�

��� ,Q�WKH�WKLUG�VWHS��,�WKRXJKW�WKDW�FUHDWLQJ�VNHWFKHV�EDVHG�RQ�WKH�7KDL�
PHDQLQJ�RI�WKH�FRPELQHG�FKDUDFWHUV�DQG�WKH�LPDJHU\�RI�WKH�
PRQRJUDP�ZRXOG�GHHSHQ�P\�XQGHUVWDQGLQJ�DQG�LPSUHVVLRQ�RI�WKH�
8QGHFRPSRVDEOH�0RGHUQ�&KLQHVH�&KDUDFWHUV.�

�.��� �.���� 8QFHUWDLQÆ�$JUHH�

��� ,Q�WKH�IRXUWK�VWHS��,�EHOLHYH�WKDW�VSHFXODWLQJ�RQ�WKH�EDVLF�VWURNHV�RI�
&KLQHVH�&KDUDFWHUV�KHOSV�PH�GHYHORS�P\�&KLQHVH�&KDUDFWHUV�
ZULWLQJ�VNLOOV.�

�.��� �.���� 8QFHUWDLQÆ�$JUHH�
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7DEOH��.�. 0HDQ�VFRUHV�DQG�VWDQGDUG�GHYLDWLRQV�RI�TXHVWLRQQDLUH�VXUYH\V�
� 4XHVWLRQ 0HDQ 6.'.� 2SWLRQ

��� ,Q�WKH�ILIWK�VWHS��WKH�ZD\�RI�VXEPLWWLQJ�DVVLJQPHQWV��,�IHOW�WKDW�XVLQJ�
&KLQHVH�3LQ\LQ�,QSXW�0HWKRG�FRXOG�HQKDQFH�P\�PRWLYDWLRQ�WR�OHDUQ�
&KLQHVH�FKDUDFWHUV.�

�.��� �.���� 8QFHUWDLQÆ�$JUHH�

� )DFWRU���&RPSRVLWH� �.��� �.��� 8QFHUWDLQÆ�$JUHH�
� 3DUW�,,,�,QVWUXFWLRQDO�0DWHULDOV� � � �
��� ,�DP�SURILFLHQW�LQ�RSHUDWLQJ�D�VPDUW�SKRQH�WR�RSHQ�SUH-UHDGLQJ�

PDWHULDOV�IRU�&KLQHVH�FKDUDFWHUV�IURP�*RRJOH�&ODVVURRP.�
�.��� �.���� 8QFHUWDLQÆ�$JUHH�

��� 7KH�*,)�DQLPDWLRQV�LQ�WKH�SUH-VWXG\�PDWHULDOV�KHOS�PH�XQGHUVWDQG�
WKH�RUGHU�RI�WKH�VWURNHV�RI�WKH�&KLQHVH�FKDUDFWHUV.�

�.��� �.���� 8QFHUWDLQÆ�$JUHH�

��� ,�IHHO�WKDW�WKH�VOLGH�FRQWHQW�DFFXUDWHO\�UHSUHVHQWV�WKH�PDMRULW\�RI�
WKH�WHDFKLQJ�FRQWHQW.�

�.��� �.���� 8QFHUWDLQÆ�$JUHH�

��� ,�WKLQN�WKH�WHDFKHU
V�EODFNERDUG�GHVLJQ�DFFXUDWHO\�UHSUHVHQWV�WKH�
YDVW�PDMRULW\�RI�WKH�WHDFKLQJ�FRQWHQW.�

�.��� �.���� 8QFHUWDLQÆ�$JUHH�

��� ,�SUHIHU�WR�GUDZ�RQ�WKH�;LDRPL�/&'�ZULWLQJ�SDG�WR�H[SUHVV�WKH�
PHDQLQJ�RI�&KLQHVH�FKDUDFWHUV�DV�RSSRVHG�WR�VNHWFKLQJ�WKHP�RXW�
RQ�SDSHU.�

�.��� �.���� 8QFHUWDLQÆ�$JUHH�

��� ,�SUHIHU�GUDZLQJ�VNHWFK�QRWHV�RQ�SDSHU�WR�H[SUHVV�WKH�PHDQLQJ�RI�
&KLQHVH�FKDUDFWHUV�DV�RSSRVHG�WR�GUDZLQJ�VNHWFKHV�RQ�WKH�;LDRPL�
/&'�ZULWLQJ�7DEOHW.�

�.��� �.���� 8QFHUWDLQÆ�$JUHH�

��� ,�WKLQN�WKH�ZD\�WKH�*,)�DQLPDWLRQ�LV�H[SODLQHG�KHOSV�WR�XQGHUVWDQG�
WKH�PHDQLQJ�RI�WKH�&KLQHVH�FKDUDFWHUV.�

�.��� �.���� 8QFHUWDLQÆ�$JUHH�

��� 8VLQJ�P\�VPDUWSKRQH�DQG�OHDUQLQJ�&KLQHVH�FKDUDFWHUV�KDV�KHOSHG�
PH�D�ORW.�

�.��� �.���� 8QFHUWDLQÆ�$JUHH�

� )DFWRU���&RPSRVLWH� �.��� �.��� $JUHH�
� 3DUW�,9�$VVHVVPHQW�DQG�(YDOXDWLRQ� � � �
��� 7KH�3UH-3RVW�7HVW�DUH�HDV\�IRU�PH.� �.��� �.���� 8QFHUWDLQ�
��� 7KH�3UH-3RVW�7HVW�DUH�GLIILFXOW�IRU�PH.� �.��� �.���� 8QFHUWDLQÆ�$JUHH�
��� ,�WKLQN�LW�LV�UHDVRQDEOH�WR�XVH�WKLUW\�PLQXWHV�WR�FRPSOHWH�WKH�WHVW.� �.��� �.���� 8QFHUWDLQ�
��� ,�WKLQN�WKH�WHVW�WDNHV�ILIWHHQ�PLQXWHV�LV�HQRXJK.� �.��� �.���� 'LVDJUHH�
� )DFWRU���&RPSRVLWH� �.��� �.��� 'LVDJUHH�
� 6XPPDU\�RI�WKH�ZKROH�RYHUYLHZ� �.��� �.��� 8QFHUWDLQ�

)URP� 7DEOH� �.��� ZH� FDQ� FRQFOXGH� WKDW� WKH� PHDQ� YDOXH� RI� ,QVWUXFWLRQDO�

0DQDJHPHQW� IDFWRU� LV� �.��� ZLWK� D� VWDQGDUG� GHYLDWLRQ� RI� �.��. 7KH� PHDQ� YDOXH� RI�

,QVWUXFWLRQDO�,QWHUDFWLRQ�IDFWRU�LV��.���ZLWK�D�VWDQGDUG�GHYLDWLRQ�RI��.��. 7KH�PHDQ�YDOXH�

RI� ,QVWUXFWLRQDO�0DWHULDOV� IDFWRU� LV��.���ZLWK�D� VWDQGDUG�GHYLDWLRQ�RI��.��. 7KH�PHDQ�

YDOXH�RI�2XWFRPH DVVHVVPHQW IDFWRU�LV��.���ZLWK�D�VWDQGDUG�GHYLDWLRQ�RI��.��. 7KH�RYHUDOO�

PHDQ�ZDV��.���ZLWK�D�VWDQGDUG�GHYLDWLRQ�RI��.��.�

����3DUW���5HVXOWV�RI�5HVHDUFK�2EMHFWLYH���
O3: To investigate students’ opinions towards the Chinese Character-based 

Teaching with the use of the Blended-learning approach to improving students' 

character recognition in Chinese. 

7KH�UHVXOWV�RI�WKH�SHUVRQDO�LQWHUYLHZ�GDWD�DQDO\VLV�SUHVHQW�WKH�UHDVRQV�ZK\�

VWXGHQWV�DUH�VDWLVILHG�ZLWK�EOHQGHG�OHDUQLQJ. ,W�ZDV�GLYLGHG�LQWR�WZR�WKHPHV��WKH�ILUVW�
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SDUW�VKRZLQJ�ZKLFK�DVSHFWV�VXEMHFWV�IRXQG�PRVW�YDOXDEOH�GXULQJ�WKH�&KLQHVH�FKDUDFWHU-

EDVHG�LQVWUXFWLRQDO�PRGHO��XVLQJ�EOHQGHG�OHDUQLQJ�VWUDWHJLHV��RQH�DVSHFW"�RU�PRUH�WKDQ�

RQH"�2U� DOO� RI� WKHP"�7KH� VHFRQG� SDUW�ZDV� IRU� WKH� SDUWLFLSDQWV� WR� SURYLGH� LGHDV� IRU�

LPSURYLQJ�WKH�FRXUVH.�

)URP� WKH� DQVZHUV� WR� WKH� TXHVWLRQQDLUH� SDUDJUDSK� TXHVWLRQV�� ,� WULHG� WR�

FDWHJRUL]H�WKHP�IRU�GLPHQVLRQDO�DQDO\VLV. 0RUH�GHWDLO�DV�VKRZQ�LQ�7DEOH��.��

7DEOH��.��6XPPDU\�RI�SHUVRQDO�LQWHUYLHZV�

7DEOH��.��6XPPDU\�RI�SHUVRQDO�LQWHUYLHZV�
4XHVWLRQ� $QVZHU� ([SODQDWLRQ�DQG�,QWHUSUHWDWLRQ�

4�. :KDW�

DVSHFWV�RI�

WKLV�FRXUVH�

GLG�\RX�ILQG�

PRVW�XVHIXO�

RU�YDOXDEOH"�

$�. 8VHIXO� ,�WKLQN�WKH�UHVSRQGHQW�GLG�QRW�ORRN�DW�WKH�PHDQLQJ�RI�WKH�TXHVWLRQ�

FDUHIXOO\. ,�IHOW�WKDW�WKH�FRXUVH�ZDV�DSSURSULDWH��VR�,�FKRVH�"XVHIXO". 6R�DW�

OHDVW�,�FDQ�DVVXPH�WKDW�WKLV�VXEMHFW�IRXQG�WKH�FRXUVH�XVHIXO.�

$�.�,�FDQ�UHPHPEHU�

WKH�ZULWLQJ�SURFHVV�

HQRXJK�DQG�

PHPRUL]H�WKH�

&KLQHVH�FKDUDFWHUV�

D�OLWWOH. �

7KLV�SDUWLFLSDQW�FOHDUO\�LQGLFDWHG�WKDW�WKH�FXUULFXOXP�IRU�GHYHORSLQJ�

&KLQHVH�FKDUDFWHU�UHFRJQLWLRQ�VNLOOV�EDVHG�RQ�WKH�EOHQGHG�OHDUQLQJ�

VWUDWHJ\�KHOSHG�KLP�RU�KHU�PDVWHU�WKH�SURFHVV�RI�ZULWLQJ�&KLQHVH�

FKDUDFWHUV�LQ�VWURNH�RUGHU�DQG�UHPHPEHU�D�SRUWLRQ�RI�WKH�WDUJHW�&KLQHVH�

FKDUDFWHUV. ,W�LV�ZRUWK�QRWLQJ�WKDW�&KLQHVH�FKDUDFWHU�ZULWLQJ�DELOLW\�ZDV�QRW�

WKH�IRFXV�RI�WKLV�VWXG\��EXW�ZH�FDQ�UHDVRQDEO\�VSHFXODWH�IURP�WKH�

DQVZHUV�WKDW�WKH�OHDUQLQJ�VWUDWHJLHV�GHVLJQHG�LQ�WKLV�VWXG\
V�FXUULFXOXP�

ZHUH�DEOH�WR�KHOS�OHDUQHUV�WUDQVLWLRQ�IURP�&KLQHVH�FKDUDFWHU�UHFRJQLWLRQ�

DELOLW\��WR�&KLQHVH�FKDUDFWHU�ZULWLQJ�DELOLW\��D�WUHQG�WKDW�LV�HYLGHQW.�

$�.�+HOSHG�PH�WR�

UHPHPEHU�PRUH�

&KLQHVH�FKDUDFWHUV.�

7KURXJK�WKLV�VHW�RI�OHVVRQV��VXEMHFWV�UHSRUWHG�WKDW�WKH\�UHPHPEHUHG�

PRUH�&KLQHVH�FKDUDFWHUV. 7KDW�LV��WKH�PRVW�EDVLF�FKDUDFWHU�W\SHV�DQG�

PHDQLQJV��ZKLFK�DUH�HVVHQWLDO�WR�PDVWHU.�

$�. 2XWVWDQGLQJ/�

H[FHOOHQW�

$JDLQ��WKH�VXEMHFWV�GLG�QRW�UHDG�WKH�UHTXLUHPHQWV�RI�WKH�TXHVWLRQV�

FOHDUO\��DQG�WKH�UHVSRQVHV�ZHUH�DEVWUDFW�DQG�JHQHUDO��EXW�WKH\�ZHUH�

DFNQRZOHGJHG�DQG�DSSUHFLDWHG.�

$�.�&KLQHVH�

FKDUDFWHUV�

6XEMHFWV�FOHDUO\�LQGLFDWHG�WKDW�WKLV�FRXUVH�ZDV�PRVW�XVHIXO�IRU�OHDUQLQJ�

&KLQHVH�FKDUDFWHU.�

4�. +RZ�GR�

\RX�WKLQN�

WKLV�FRXUVH�

FRXOG�EH�

LPSURYHG"�

$�. 7HDFK�HDUO\� 6XEMHFWV�LQGLFDWHG�WKDW�WKH�LQWHUYHQWLRQ�VKRXOG�KDYH�EHHQ�FRQGXFWHG�

HDUOLHU��L.H.��DV�GHVFULEHG�LQ�WKH�,QWURGXFWLRQ�VHFWLRQ�RI�WKLV�VWXG\��ZKHQ�

VWXGHQWV�LQ�IRXUWK�JUDGH�DQG�DERYH��VWLOO�UHO\�RQ�+DQ\X�3LQ\LQ�DQG�KDYH�

QRW�GHYHORSHG�&KLQHVH�FKDUDFWHU�UHDGLQJ�VNLOOV. ,W�ZRXOG�IDYRU�JUHDW�

WURXEOH�IRU�OHDUQLQJ�RWKHU�VXEMHFWV.�

$�.�8QFHUWDLQW\� 7KH�DQVZHU�WR�WKLV�LWHP�LV�QRW�LQIRUPDWLYH.�

$�.�7HDFK�D�OLWWOH�

IDVWHU�

7KH�VXJJHVWLRQ�IURP�WKH�VXEMHFWV�ZDV�WKDW�WKH�WHDFKLQJ�WLPH�QHHGHG�IRU�

HDFK�&KLQHVH�FKDUDFWHU�FRXOG�EH�VKRUWHQHG�D�OLWWOH�ELW��DQG�WKHQ�WKH�

QXPEHU�RI�&KLQHVH�FKDUDFWHUV�WKDW�FRXOG�EH�OHDUQHG�SHU�XQLW�RI�WLPH�

LQFUHDVHG.�
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&+$37(5���

&21&/86,21�$1'�5(&200(1'$7,216�

7KH�REMHFWLYHV�RI�WKLV�VWXG\�ZHUH��) WR�LQYHVWLJDWH�WKH�GHYHORSPHQW�RI�DQ�

HIIHFWLYH� WHDFKLQJ�PHWKRG�� L.H.�� WKURXJK�EOHQGHG� OHDUQLQJ� VWUDWHJLHV�� WR� LPSURYH�7KDL�

HOHPHQWDU\�VFKRRO�VL[WK�JUDGHUV
�&KLQHVH�FKDUDFWHU�UHFRJQLWLRQ�VNLOOV. �) WR�LQYHVWLJDWH�

WKH� H[WHQW� WR� ZKLFK� ERWK� EOHQGHG� OHDUQLQJ� VWUDWHJLHV� FDQ� LPSURYH� 7KDL� HOHPHQWDU\�

VFKRRO�VL[WK�JUDGHUV
�&KLQHVH�FKDUDFWHU�UHFRJQLWLRQ�VNLOOV. DQG��) :KDW�DUH�WKH�VWXGHQWV
�

SHUFHSWLRQV� RI� XVLQJ� EOHQGHG� OHDUQLQJ� VWUDWHJLHV� WR� LPSURYH� WKHLU� &KLQHVH� FKDUDFWHU�

UHFRJQLWLRQ�VNLOOV"�8VLQJ�D�SXUSRVLYH�VDPSOLQJ�PHWKRG�����VWXGHQWV�IURP�D�VL[WK�JUDGH�

&KLQHVH-7KDL�ELOLQJXDO�FODVV�DW�:DW�6DZHWDFKDW�6FKRRO�(Ã¦�Á¦̧¥�ª�́Á«ª���́¦) ZHUH�LQYLWHG�WR�

SDUWLFLSDWH�LQ�WKH�H[SHULPHQW. 7KHUH�ZHUH�WKUHH�LQVWUXPHQWV��QDPHO\�D�OHVVRQ�SODQ��SUH-

WHVW�DQG�SRVW-WHVW�SDSHUV��DQG�D�TXHVWLRQQDLUH� (ZKLFK�LQFOXGHG�D�ILYH-OHYHO�VFDOH�DQG�D�

TXHVWLRQ-DQG-DQVZHU� LQWHUYLHZ)�� LQ�ZKLFK� WKH� WHVW�ZDV� EDVHG� RQ� WKH� VHOHFWLRQ� RI� WKH�

FRUUHFW�PHDQLQJ�RI�WKH�LPDJH�EDVHG�RQ�WKH�WDUJHW�&KLQHVH�FKDUDFWHU. $W�WKH�HQG�RI�WKH�

H[SHULPHQW��GDWD�ZHUH�FROOHFWHG�IURP�WKH�SUH-WHVW�DQG�SRVW-WHVW�SDSHUV. 7KH�TXDQWLWDWLYH�

GDWD�ZHUH�DOVR�DQDO\]HG�XVLQJ�PHDQ��PHDQ�GLIIHUHQFH��VWDQGDUG�GHYLDWLRQ��DQG�W-WHVW��DQG�

WKHUH�ZHUH�VLJQLILFDQW�GLIIHUHQFHV. 9DOLGLW\�DQDO\VLV�ZDV�DOVR�FRQGXFWHG�RQ�WKH�ILYH-OHYHO�

VFDOH�TXHVWLRQQDLUH��DQG�LWV�YDOLGLW\�ZDV�VWDWLVWLFDOO\�VXSSRUWHG.�

7KLV� FKDSWHU� VXPPDUL]HV� DQG� GLVFXVVHV� WKH� HIIHFWV� RI� WKLV� VWXG\� RQ�

LPSURYLQJ� VWXGHQWV
� &KLQHVH� FKDUDFWHU� UHFRJQLWLRQ� VNLOOV� WKURXJK� EOHQGHG� OHDUQLQJ�

VWUDWHJLHV. ,W�LV�GLYLGHG�LQWR�WKH�IROORZLQJ�PDLQ�VHFWLRQV: �) &RQFOXVLRQ���) 'LVFXVVLRQ���) 

/LPLWDWLRQ���) ,PSDFW�RI�UHVXOWV�DQG��) 5HFRPPHQGDWLRQV. ([WHQVLYH�LQIRUPDWLRQ�DERXW�

HDFK�VHFWLRQ�LV�SUHVHQWHG�EHORZ.�

�.��&RQFOXVLRQ�

7KLV� VWXG\� UHYHDOV� WKH� PDVWHU\� RI� &KLQHVH� FKDUDFWHU� UHFRJQLWLRQ� VNLOOV�

WKURXJK� EOHQGHG� OHDUQLQJ� VWUDWHJLHV� DPRQJ� 7KDL� VWXGHQWV� LQ� D� VL[WK-JUDGH� ELOLQJXDO�

VSHFLDO�FODVV. 7KH�UHVXOWV�RI�WKH�&KLQHVH�FKDUDFWHU�UHFRJQLWLRQ�WHVW�UHYHDOHG�WKDW�EOHQGHG�
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OHDUQLQJ� VWUDWHJLHV� DUH� DQ� HIIHFWLYH� WHDFKLQJ�PHWKRG. 6SHFLILFDOO\�� WKH� %DVHG� RQ� WKH�

DQDO\VLV� FRPSDULQJ� WKH� SUH-WHVW� DQG� SRVW-WHVW�� LW� ZDV� IRXQG� WKDW� WKH� VXEMHFWV
� VFRUHV�

LQFUHDVHG�IURP���.���RQ�WKH�SUH-WHVW�WR���.���RQ�WKH�SRVW-WHVW. 6HFRQGO\��WKH�TXHVWLRQQDLUH�

UHVXOWV�LQGLFDWH�WKDW�WKH�OHVVRQ�SODQ�GHYHORSHG�EDVHG�RQ�WKH�EOHQGHG�OHDUQLQJ�VWUDWHJ\�LV�

HIIHFWLYH�LQ�KHOSLQJ�WKH�VXEMHFWV�WR�HQKDQFH�WKHLU�&KLQHVH�FKDUDFWHU�UHFRJQLWLRQ�VNLOOV. 

7KH�DOSKD�FRHIILFLHQW�RI�WKLV�VFDOH�ZDV��.����VKRZLQJ�D�KLJK�LQWHUQDO�FRQVLVWHQF\�RI�WKH�

LWHPV�RQ� WKLV� VFDOH. 7KH�DQVZHUV�FROOHFWHG�E\� WKH�RSHQ-HQGHG�TXHVWLRQV�DOVR� VKRZHG�

HIIHFWLYHQHVV�� DQG� VRPH� VXEMHFWV� LQGLFDWHG� WKDW� WKH\� VKRXOG� KDYH� OHDUQHG� HDUOLHU. WKH�

K\SRWKHVHV� SUHVHQWHG� DW� WKH� EHJLQQLQJ� RI� WKLV� VWXG\� DUH� VWDWLVWLFDOO\� YDOLG. ,W� LV�

UHFRPPHQGHG�WR�XVH�LW�DV�HDUO\�DV�SRVVLEOH��H.J.��VWDUWLQJ�DIWHU�WKH�WKLUG�JUDGH.�

����'LVFXVVLRQV�

$IWHU���ZHHNV�RI�LPSOHPHQWDWLRQ�RI�WKH�LQWHUYHQWLRQ�WUHDWPHQW�H[SHULPHQW��

WKH�DQDO\VLV�RI�WKH�UHVXOWV�EDVHG�RQ�WKH�WKUHH�UHVHDUFK�LQVWUXPHQWV�FDQ�EH�LQWHUSUHWHG�

DQG� FRQFOXGHG� WKDW� WKH� GHVLJQ� RI� D� XQLTXH� &KLQHVH� FKDUDFWHU-EDVHG� SHGDJRJ\��

LPSOHPHQWHG�WKURXJK�D�EOHQGHG�OHDUQLQJ�DSSURDFK��ZDV�HIIHFWLYH�LQ�LPSURYLQJ�VWXGHQWV
�

&KLQHVH�FKDUDFWHU�UHFRJQLWLRQ�VNLOOV. 7KH�FRUH�UHDVRQV�IRU�WKH�VXFFHVV�RI�WKLV�VWXG\�DUH�

WKH�FOHDU�UHVHDUFK�RQWRORJ\�(GHYHORSLQJ�VWXGHQWV
�&KLQHVH�FKDUDFWHU�UHFRJQLWLRQ�VNLOOV)��

WKH� VSHFLILF� PHDVXUHV� ZHUH� WDNHQ� LQFOXGLQJ� WKH� LPSURYHPHQW� RI� WKH� WUDGLWLRQDO�

LQVWUXFWLRQDO� PDWHULDOV� DQG� WHDFKLQJ� PHWKRGV� WR� VXLW� WKH� ,QWHUQHW� DSSOLFDWLRQ�

HQYLURQPHQW��DV�ZHOO�DV� WKH�DSSURSULDWH�GLVWULEXWLRQ�RI� OHDUQHU�PLOHVWRQHV� LQVLGH�DQG�

RXWVLGH�WKH�FODVVURRP��DQG�ILQDOO\��WKH�WDUJHWHG�DVVHVVPHQW�DQG�HYDOXDWLRQ. 7KLV�FDQ�EH�

GLVFXVVHG�DV�IROORZV.�

�.�.�� ([SOLFLW� LGHQWLILFDWLRQ� RI� UHVHDUFK� RQWRORJ\� (GHYHORSPHQW� RI� &KLQHVH�

FKDUDFWHU�UHFRJQLWLRQ�VNLOOV)�

7KH� VWDUWLQJ� SRLQW� RI� WKLV� VWXG\�� ZKHUH� VWXGHQWV� GLG� QRW� NQRZ� &KLQHVH�

FKDUDFWHUV� DQG� KDG� QRW� GHYHORSHG� &KLQHVH� UHDGLQJ� VNLOOV. 7KXV�� KRZ�PDQ\� &KLQHVH�

FKDUDFWHUV�VKRXOG�D�EHJLQQHU�OHDUQHU�PDVWHU�WR�EH�FRQVLGHUHG�TXDOLILHG"��&3*6�(&KLQHVH�
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3URILFLHQF\�*UDGLQJ�6WDQGDUGV) IRU�,QWHUQDWLRQDO�&KLQHVH�/DQJXDJH�(GXFDWLRQ�JDYH�PH�

WKH�DQVZHU. +HQFH��,�VHOHFWHG�WKH�ILUVW�WZHQW\�&KLQHVH�FKDUDFWHUV�DQG�WHVWHG�WKHP�RQ�WKH�

VXEMHFWV�RI�WKLV�VWXG\. 7KH�VXEMHFWV�H[SOLFLWO\�WROG�WKH�DXWKRU�RI�WKLV�VWXG\�WR�ODEHO�WKH�

+DQ\X�SLQ\LQ�RU�WR�SURQRXQFH�WKHVH�&KLQHVH�FKDUDFWHUV��RWKHUZLVH��WKH�VXEMHFWV�FRXOG�

QRW�NQRZ�WKH�PHDQLQJ�RI�WKHVH�VTXDUH�&KLQHVH�FKDUDFWHUV. ,W�FDQ�EH�GHWHUPLQHG�WKDW�WKH�

VXEMHFWV�KDG�WKH�DELOLW\�WR�WUDQVIHU�VRXQG�WR�PHDQLQJ�(6�0) DQG�QRW�WKH�DELOLW\�WR�WUDQVIHU�

ZRUG�IRUP�WR�PHDQLQJ�()�0).�

�.�.� 0RGLILFDWLRQ�RI�LQVWUXFWLRQDO�PDWHULDOV�DQG�WUDGLWLRQDO�WHDFKLQJ�PHWKRGV�

'XULQJ� WKH� LQWHUYHQWLRQ� WUHDWPHQW� SKDVH�� WKH� XQLTXH� OHVVRQ� SODQV�

LPSOHPHQWHG� WKURXJK� D� EOHQGHG� OHDUQLQJ� DSSURDFK�ZHUH�PRUH� OLNHO\� WR� FDSWXUH� WKH�

VXEMHFWV
�DWWHQWLRQ�DQG�WKXV�DFWLYHO\�WKLQN�DERXW�WKH�WHDFKHU
V�TXHVWLRQV. 7KH�OHVVRQ�SODQV�

ZRXOG�VHW�XS�TXHVWLRQV�WKDW�DOORZHG�VWXGHQWV�WR�GHVLJQ�&KLQHVH�FKDUDFWHU�WKDW�ZRXOG�

FRQYH\�VSHFLILF�PHDQLQJV. 7KH�SXUSRVH�ZDV�WR�IXOO\�VWLPXODWH�VWXGHQWV
�FUHDWLYLW\��DQG�

WKH�FKLOG
V�GUDZLQJ�RI�LQIRUPDWLRQ�LPDJHV�RQ�WKH�;LDRPL�/('�7DEOHW�FRQILUPHG�WKDW�

WKH� SXUSRVH� ZDV� DFKLHYHG. 7KH� VXEMHFW� H[SUHVVHV� WKH� JXHVVHG� RU� LQIHUUHG� PHDQLQJ�

WKURXJK�GUDZLQJ�RU�DFWLRQ�EHKDYLRU. 7KLV�LV�WKH�VDPH�DV�.LP�HW�DO.
V�(����) ILQGLQJV�WKDW�

0�*LUOV�+LJK�6FKRRO�ZDV�VLJQLILFDQWO\�HIIHFWLYH�LQ�GHYHORSLQJ�FUHDWLYH�WKLQNLQJ�VNLOOV��

EXW�QRW�LQ�GHYHORSLQJ�NQRZOHGJH�LQIRUPDWLRQ�SURFHVVLQJ�VNLOOV��ZKLFK�LV�GLIIHUHQW�IURP�

P\�ILQGLQJV.�

3URFHVVLQJ� WUDGLWLRQDO� OHDUQLQJ� PDWHULDOV� LQWR� QHZ� PDWHULDOV� DGDSWHG� WR�

,QWHUQHW� DSSOLFDWLRQV� LV� QHFHVVDU\� IRU� WKH� VXFFHVVIXO� LPSOHPHQWDWLRQ� RI� D� EOHQGHG�

OHDUQLQJ� DSSURDFK. 6DQGDQD\DNH’V� (����) VWXG\ UHYROYHG� DURXQG� 2SHQ� (GXFDWLRQDO�

5HVRXUFHV�(2(5V) DQG�WKH�OHDUQLQJ�PDWHULDOV�WKH\�XVHG�LQFOXGHG�LQ-FODVV�PDWHULDOV��2(5�

OHDUQLQJ�PDWHULDOV��DXGLR/YLGHR�FOLSV��ILJXUHV��WDEOHV��DQG�JUDSKLFV��DQG�GHOLYHU�FRXUVHV�

LQ�D�EOHQGHG�PRGH�ZLWK�WKH�KHOS�RI�WKH�0RRGOH�/HDUQLQJ�0DQDJHPHQW�6\VWHP�(/06). 

7KH� VWXG\� PDWHULDOV� XVHG� LQ� P\� UHVHDUFK� LQFOXGH� &KLQHVH� FKDUDFWHU� SUH-UHDGLQJ�

PDWHULDOV� (VWURNH� RUGHU)�� DQG� &KLQHVH� FKDUDFWHU� WHDFKLQJ� PDWHULDOV� (*,)�$QLPDWLRQ��

,QIRJUDSKLF)��DQG�ZLWK�WKH�DLG�RI�*RRJOH�&ODVVURRP��EOHQGHG�OHDUQLQJ�LV�FRPSOHWHG.�



60 

�

�.�.��$SSURSULDWH�GLVWULEXWLRQ�RI�RQOLQH�DQG�RIIOLQH�OHDUQLQJ�REMHFWLYHV�

$SSURSULDWHO\�GLVWULEXWLQJ�WKH�ZHLJKW�RI�RQOLQH�DQG�RIIOLQH�OHDUQLQJ�FRQWHQW�

LV�DOVR�QHFHVVDU\�WR�PDNH�WKH�EOHQGHG�OHDUQLQJ�DSSURDFK�VXFFHVVIXO. 7KH�RQOLQH�OHDUQLQJ�

PDWHULDOV�LQ�WKLV�VWXG\�IRFXVHG�RQ�SUH-UHDGLQJ�DQG�UHYLHZ��DQG�RQ�VWXGHQWV�ZKR�PLVVHG�

WKH�FODVVURRP�OHFWXUHV. 7KH�LQVWUXFWLRQDO�DFWLYLWLHV�LQ�WKH�RIIOLQH�FODVVURRP�IRFXVHG�RQ�

WKH�QHHG�IRU�WKH�LQVWUXFWRU�WR�JXLGH�WKH�VWXGHQWV�(KHXULVWLF�LQVWUXFWLRQ). 8QOLNH�WKH�VWXG\�

E\�'DVSLW�	�'
6RX]D�(����)��FRQYHUWLQJ�D�EXVLQHVV�FRXUVH�WR�DQ�RQOLQH�FRXUVH�GRHV�QRW�

UHTXLUH�VWXGHQWV�WR�UHWXUQ�WR�D�WUDGLWLRQDO�FODVVURRP. $QG�VWXGHQWV�QHHG�WR�EH�WUDLQHG�RQ�

KRZ�WR�XVH�WKH�ZLNL�V\VWHP�SURSHUO\. 7KH�PRELOH�DSSOLFDWLRQ�XVHG�LQ�WKLV�VWXG\��RQ�WKH�

RWKHU�KDQG��LW ZDV�VLPSOH�IRU�WKH�VXEMHFWV�WR�RSHUDWH�(DV�RSSRVHG�WR�D�FRPSOH[�PRELOH�

JDPH� DSSOLFDWLRQ). 7KH� LQVWUXFWLRQDO�PDWHULDOV� XVHG� LQ� WKH� RIIOLQH� WHDFKLQJ� DFWLYLWLHV�

ZHUH�QRW� RQO\�GHVLJQHG� IRU� XVH� LQ� WKH� FODVVURRP�RQO\�� WKH\�ZHUH� DOVR�YLVLEOH� LQ� WKH�

&KLQHVH�&KDUDFWHU�5HFRJQLWLRQ�FRXUVH�RI�*RRJOH�&ODVVURRP��E\�FOLFNLQJ�RQ�WKH�ZHE�

OLQNV�RI� WKH�PDWHULDOV. 7KH�EHQHILW� RI� WKLV� LV� WKDW�ZKHQ� VWXGHQWV� DUH�XQDEOH� WR� DWWHQG�

VFKRRO�IRU�DQ\�UHDVRQ��WKH\�FDQ�VHH�WKH�PLVVHG�FRQWHQW�RQ�WKHLU�VPDUWSKRQHV. :H�FDQ�VHH�

WKDW� WKH� EOHQGHG� OHDUQLQJ� DSSURDFK� LV� DQ� H[WHQVLRQ� DQG� VXSSOHPHQW� WR� WUDGLWLRQDO�

WHDFKLQJ�DFWLYLWLHV��ZKLFK�LV�FRQVLVWHQW�ZLWK�WKH�ILQGLQJV�IURP�'DVSLW�	�'
6RX]D
V�(����) 

VWXG\. )XWXUH� LQ-GHSWK� UHVHDUFK� FRXOG� GLYLGH� VWXGHQWV� LQWR� WZR� JURXSV� DQG� KDYH� RQH�

JURXS�RI�VWXGHQWV�XVH�WKH�RQOLQH�&KLQHVH�&KDUDFWHU�OHDUQLQJ�PDWHULDOV�DQG�WKH\�GR�QRW�

HQJDJH�LQ�RIIOLQH�LQVWUXFWLRQ. 7KH�RWKHU�JURXS�RI�VWXGHQWV�VWXGLHG�LQ�DQ�RIIOLQH�FODVVURRP��

XVLQJ� &KLQHVH� &KDUDFWHU� PDWHULDOV� IRU� VXSSRUW� DQG� HPSKDVL]LQJ� WKH� LQVWUXFWRU
V�

JXLGDQFH�UROH. )LQDOO\��FRPSDUH�WKH�HIIHFWV�SURGXFHG�E\�WKH�WZR�OHDUQLQJ�VW\OHV.�

�.�.� 6SHFLDOL]HG�WHVWLQJ�DQG�DVVHVVPHQW�

7KH�WHVW�XVHG�LQ�WKLV�VWXG\�LV�WKH�)RUP�WR�0HDQLQJ�()�0)��ZKLFK�LV�EDVHG�

RQ�D�VWXG\�E\�&KDQ�HW�DO. (����)��D� WHDP�RI� UHVHDUFKHUV�ZKR�VXPPDUL]HG�VL[� WHVWV�RI�

&KLQHVH� FKDUDFWHU� UHFRJQLWLRQ� DELOLW\� DQG� UHFRPPHQGHG� WKDW� PRUH� LQWHUQDWLRQDO�

&KLQHVH� ODQJXDJH�HGXFDWRUV�SURPRWH� WKLV� WHVW� (&&$$��&KLQHVH�FKDUDFWHU�DFTXLVLWLRQ�
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DVVHVVPHQW). 7KH� DXWKRUV� RI� WKLV� VWXG\� LQLWLDOO\� SODQQHG� WR� XVH� WKH� &&$$� (&KLQHVH�

FKDUDFWHU�DFTXLVLWLRQ�DVVHVVPHQW) DV�D�WHVW. 7KH�DXWKRUV�RI�WKLV�VWXG\�LQLWLDOO\�SODQQHG�WR�

XVH�WZR�RI�WKH�&&$$�WHVWV��)�0�DQG�0�)��EXW�ILQDOO\�FDQFHOHG�WKH�0�)�WHVW�GXH�WR�

WLPH�FRQVWUDLQWV. 7KH�VLPLODULW\�EHWZHHQ�WKH�WZR�VWXGLHV�LV�WKDW����&KLQHVH�FKDUDFWHUV�

ZHUH� VHOHFWHG. 7KH�GLIIHUHQFH� LV� WKDW� WKH� IRUW\�&KLQHVH� FKDUDFWHUV� LQ� WKLV� VWXG\�ZHUH�

GHULYHG�IURP�KLJK-IUHTXHQF\�PRQRJUDPV. ,Q�FRQWUDVW��WKH����&KLQHVH�FKDUDFWHUV�LQ�&KDQ�

HW�DO. (����) ZHUH�VHOHFWHG�IURP�WKH�����PRVW�IUHTXHQW�&KLQHVH�FKDUDFWHUV�LQ�WKH�WHDFKLQJ�

SURJUDPV�RI����NLQGHUJDUWHQV�LQ�+RQJ�.RQJ. 7KH�SDUWLFLSDQWV�LQ�WKLV�VWXG\�WULHG�WR�JHW�

WKHLU�WHDFKHUV�WR�JLYH�KLQWV�DQG�DVN�WKHP�WR�SURQRXQFH�WKH�&KLQHVH�FKDUDFWHUV�WKH\�GLG�

QRW�NQRZ�GXULQJ�WKH�TXL]. 2QH�VWXGHQW�WROG�WKH�WHDFKHU�WKDW�KH�ZDV�FRQILGHQW� WKDW�KH�

FRXOG�JHW�D�SHUIHFW�VFRUH�RQ�WKH�WHVW�LI�WKH�WHDFKHU�SURQRXQFHG�DOO����FKDUDFWHUV. )URP�

WKH� DERYH� REVHUYDWLRQV�� ZH� FDQ� ILQG� WKDW� WKH� VXEMHFWV
� DELOLW\� WR� WUDQVODWH� WKH�

SURQXQFLDWLRQ�DQG�PHDQLQJ�RI�&KLQHVH�FKDUDFWHUV�SUHGDWHV� WKH� WUDQVIRUPDWLRQ�RI� WKH�

FKDUDFWHU�IRUP�DQG�PHDQLQJ. 7KLV�ILQGLQJ�HFKRHV�WKH�LQIHUHQFH�LQ�WKH�ILQGLQJV�RI�&KDQ�

HW�DO. (����).�

&KLQHVH�LV�YHU\�GLIILFXOW�WR�OHDUQ��WKLV�LV�ZKDW�,�KHDUG�PDQ\�VWXGHQWV�DURXQG�

PH�RIWHQ�VD\. :KDW�LV�WKH�PRVW�GLIILFXOW�SDUW"�0RVW�VWXGHQWV�DOPRVW�DOZD\V�DQVZHU�WKDW�

&KLQHVH� FKDUDFWHUV� DUH� WKH� KDUGHVW� WR� OHDUQ. 7KH�7KDL� ODQJXDJH� KDV� D� YHU\� GLIIHUHQW�

V\PERO� V\VWHP� WKDQ�&KLQHVH�� VR�PDQ\� OHDUQHUV� WDNH� D� EDFN� VHDW� DQG� IRFXV� RQO\� RQ�

OHDUQLQJ�+DQ\X�3LQ\LQ��JLYLQJ�XS�RQ�&KLQHVH�FKDUDFWHUV�DOWRJHWKHU. 7KH\�HYHQ�KDYH�WKH�

PLVFRQFHSWLRQ�WKDW�OHDUQLQJ�&KLQHVH�LV�WKH�VDPH�DV�OHDUQLQJ�+DQ\X�3LQ\LQ. +RZ�WR�GR�

D�JRRG�MRE�RI�WHDFKLQJ�&KLQHVH�FKDUDFWHUV�LV�D�ELJ�SUREOHP�LQ�IURQW�RI�HYHU\�LQWHUQDWLRQDO�

&KLQHVH�HGXFDWRU. 7KLV�VWXG\�ZLOO�VWDUW�ZLWK�&KLQHVH�FKDUDFWHUV��RQ�WKH�RQH�KDQG��IURP�

WKH�SUREOHPV�HQFRXQWHUHG�LQ�SUDFWLFDO�ZRUN��DQG�RQ�WKH�RWKHU�KDQG��EDVHG�RQ�WKH�IDFW�

WKDW�&KLQHVH�LV�EDVHG�LQ�WKH�IRUHVW�RI�ZRUOG�OLQJXLVWLFV�DQG�GLVWLQJXLVKHG�IURP�SLQ\LQ�

ODQJXDJHV�� WKH� PRVW� XQLTXH� ODEHO� LV� WKH� EHDXW\� RI� WKH� LPDJHU\� RI� &KLQHVH� VTXDUH�

FKDUDFWHUV.�

7KH� OHDUQLQJ�SURFHVV�RI�DQ\� ODQJXDJH�JRHV� WKURXJK� ODQJXDJH�DFTXLVLWLRQ�

DQG�SUDJPDWLFV. 7KH�OHDUQHUV�LQ�WKLV�VWXG\�QHHG�WR�XVH�&KLQHVH�WR�OHDUQ�PXOWLSOH�VXEMHFWV��
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ZKLFK�LV�WKH�EHVW�HYLGHQFH�WKDW�WKH\�KDYH�WR�XVH�LW�DIWHU�OHDUQLQJ��DQG�LI�WKH\�FDQQRW�XVH�

LW�IOH[LEO\��LW�SURYHV�WKDW�WKH\�KDYH�QRW�OHDUQHG�LW�ZHOO. ,Q�DGGLWLRQ��LW�LV�QRW�HQRXJK�IRU�

OHDUQHUV�WR�RQO\�KDYH�WKH�DELOLW\�WR�OLVWHQ�DQG�VSHDN�&KLQHVH. WKH\�PXVW�GHYHORS�WKHLU�

&KLQHVH� UHDGLQJ�DQG�ZULWLQJ� VNLOOV.�7KLV� UHVHDUFK� FDQ�EH�XVHG�DV� D� UHIHUHQFH� IRU� WKH�

GHYHORSPHQW�RI�&KLQHVH�FKDUDFWHU�UHFRJQLWLRQ�DELOLW\. ,Q�DGGLWLRQ��WKH�WHDFKLQJ�PDWHULDOV�

XVHG� LQ� WKLV� UHVHDUFK� DUH� DOO� IURP� WKH� RSHQ� QHWZRUN� ZRUOG. /HDUQHUV� FDQ� RUJDQL]H�

PDWHULDOV� IRU� VHOI-VWXG\� DFFRUGLQJ� WR� WKH� UHVHDUFK� LGHDV��ZKLFK� FDQ� DOVR� DFKLHYH� WKH�

SXUSRVH�RI�OHDUQLQJ�&KLQHVH�FKDUDFWHUV.�

/HW
V�UHWXUQ�WRJHWKHU�WR�WKH�RSHQLQJ�K\SRWKHVLV�VHFWLRQ�RI�WKLV�VWXG\��DURXQG�

ZKLFK�WKH�VWXG\�ZDV�GHVLJQHG��LPSOHPHQWHG�DQG�HYDOXDWHG. , RUJDQL]H�LW�LQWR�WDEOHV �.� 

DQG�GLVFXVV�LW�DV�QHFHVVDU\.�

7DEOH��.��'LVFXVVLRQ�RI�UHVHDUFK�K\SRWKHVHV�(+�)�

7DEOH��.��'LVFXVVLRQ�RI�UHVHDUFK�K\SRWKHVHV�(+�)�
+�� ([SODQDWLRQ

VWXGHQWV
�FKDUDFWHU�

UHFRJQLWLRQ�DELOLW\�LQ�

&KLQHVH�DIWHU�XVLQJ�

&KLQHVH�FKDUDFWHU-

EDVHG�DQG�EOHQGHG�

OHDUQLQJ�LV�KLJKHU�

WKDQ�EHIRUH.�

,Q�DGGLWLRQ�WR�D�XQLTXH�OHVVRQ�SODQ��WHVW�DVVHVVPHQW�PHWKRGV��DQG�TXHVWLRQQDLUHV��WKLV�

VWXG\�KDV�D�IRFXV�RQ�KRZ�WR�LQWHJUDWH�IUDJPHQWHG�RQOLQH�&KLQHVH�FKDUDFWHU�OHDUQLQJ�

PDWHULDOV�DQG�SUHVHQW�WKHP�TXLFNO\�WR�OHDUQHUV�WKURXJK�D�ZHE�DSSOLFDWLRQ. 7KH�SULQFLSOH�RI�

RUJDQL]LQJ�LQVWUXFWLRQDO�PDWHULDOV�LV�EDVHG�RQ�WKLV�K\SRWKHVLV��QDPHO\��WKH�XQLTXH�

SURSHUWLHV�RI�WKH�&KLQHVH�FKDUDFWHUV�WKHPVHOYHV. 7KH�H[SHULPHQWDO�UHVXOWV�SURYHG�WKDW�

WKLV�K\SRWKHVLV�LV�YDOLG�DQG�KROGV�WUXH. ,Q�DGGLWLRQ�WR�WKH�DERYH�ILQGLQJV��ZKHQ�,�H[SODLQHG�

&KLQHVH�FDOOLJUDSK\�(&KLQHVH�FKDUDFWHU�ZULWLQJ) LQ�WKH�&KLQHVH�DFWLYLW\�FODVV�DIWHU�WKH�

H[SHULPHQW��WKH�VWXGHQWV�GLG�QRW�DSSHDU�WR�EH�RYHUZKHOPHG��DQG�QRWDEO\��WKH\�EHJDQ�WR�

WU\�WR�JXHVV�WKH�PHDQLQJ�RI�WKH�&KLQHVH�FKDUDFWHUV. 7KLV�LQFLGHQW�VXSSRUWV�WKH�IDFW�WKDW�

WKH�OHDUQHUV
�&KLQHVH�FKDUDFWHU�UHFRJQLWLRQ�VNLOOV�KDYH�EHHQ�VWUHQJWKHQHG��DQG�WKH�WUHQG�

RI�IXUWKHU�GHYHORSPHQW�LV�PRUH�REYLRXV.�

7KLV�VWXG\�GLVFXVVHV�WKH�FRQFHSW�RI�EOHQGHG�OHDUQLQJ��ZKLFK�LV�D�OHDUQLQJ�

VW\OH��D�VWUDWHJ\�IRU�LPSOHPHQWLQJ�OHDUQLQJ�DFWLYLWLHV�WKDW�LV�LQ�OLQH�ZLWK�WKH�WUHQG�RI�WKH�

GLJLWDO�DJH��ZKHUH�D�QHZ�JHQHUDWLRQ�RI�OHDUQHUV�LV�DGHSW�DW�XVLQJ�GLJLWDO�GHYLFHV�VXFK�DV�

VPDUWSKRQHV�� FRPSXWHUV�� DQG� WHOHYLVLRQV. 7KURXJK� D� EOHQGHG� OHDUQLQJ� DSSURDFK��

HGXFDWRUV� FDQ�DGDSW� OHDUQLQJ�DFWLYLWLHV� IURP� WHDFKHU-FHQWHUHG� WR� OHDUQHU-FHQWHUHG�DQG�

GHVLJQ�PRUH� HQJDJLQJ� LQWHUDFWLRQV. ,Q� WKLV� VWXG\�� WKH�PDLQ� HPSKDVLV� RI� WKH�&KLQHVH�

FKDUDFWHU-EDVHG� SHGDJRJ\� LV� WR� PD[LPL]H� WKH� SLFWRULDO� FKDUDFWHULVWLFV� RI� &KLQHVH�
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FKDUDFWHUV� DQG� WR� PDNH� FOHDU� WR� OHDUQHUV� WKH� ORJLF� RI� LQIRUPDWLRQ� WUDQVPLVVLRQ�

(LPDJLQDWLYH�DQG�V\PEROLF) IURP�WKH�SHUVSHFWLYH�RI�&KLQHVH�FKDUDFWHU�IRUPDWLRQ. 7KLV�

VWXG\�LV�DQ�DWWHPSW�RI�WKH�&KLQHVH�FKDUDFWHU-EDVHG�SHGDJRJ\��DQG�RYHUDOO��LW�LV�IHDVLEOH�

DQG�DFFHSWDEOH�WR�WKH�OHDUQHUV.�

�.� /LPLWDWLRQ�

7KH�FRQVWUDLQWV�RI�WKLV�VWXG\��PDLQO\�LQFOXGH�WKH�VWXG\�WLPH�DQG�VDPSOH�VL]H��

DQG� WKH�VXEMHFWV
�EDVLF�&KLQHVH� ODQJXDJH� OHYHO. 7KH�VWXG\�ZDV�FRQGXFWHG�ZLWKLQ� WZR�

PRQWKV��DQG�,�WKLQN�WKHUH�DUH�JUHDW�FKDOOHQJHV�WR�WKH�LPSOHPHQWDWLRQ�RI�EOHQGHG�OHDUQLQJ�

VWUDWHJLHV. 7KHUH�ZHUH�WZR�PDLQ�DUHDV: WKH�SUHSDUDWLRQ�WLPH�VFKHGXOH�IRU�WKH�SURGXFWLRQ�

RI�LQVWUXFWLRQDO�PDWHULDOV�DQG�WKH�LQVXIILFLHQW�WLPH�IRU�LQWHUYDO�WHVWLQJ. 7KHUH�ZHUH�RQO\�

WZHOYH�VWXG\�VDPSOHV�DQG�WKH\�ZHUH�D�VLQJOH�JURXS. $OWKRXJK�WKH�VXEMHFWV�ZHUH�H[SRVHG�

WR�WKH�&KLQHVH�ODQJXDJH�IURP�WKH�ILUVW�JUDGH��WKH\�ODFNHG�FRQWLQXLW\�RI�OHDUQLQJ��ORVW�

PRWLYDWLRQ��SDVVLYH�OHDUQLQJ��DQG�PDQ\�RWKHU�IDFWRUV��DQG�GLG�QRW�DFKLHYH�WKH�GHVLUHG�

OHDUQLQJ� HIIHFW. 7KDQNIXOO\�� WKH� &KLQHVH� 0LQLVWU\� RI� (GXFDWLRQ� ODXQFKHG� WKH�

,QWHUQDWLRQDO�&KLQHVH�/DQJXDJH�(GXFDWLRQ�&KLQHVH�/DQJXDJH�3URILFLHQF\�6WDQGDUGV�LQ�

����. ,W�SURYLGHV� WKH�PDLQ�UHIHUHQFH�IRU� WHDFKLQJ�&KLQHVH�DV�D� IRUHLJQ� ODQJXDJH�DQG�

OHDUQHUV.�

7KH�VDPSOH�RI�WKLV�VWXG\�LV�YHU\�VPDOO��EXW�WKH�SRWHQWLDO�WDUJHW�JURXS�LV�ODUJH��

DQG�LW�LV�VXJJHVWHG�WKDW�IXWXUH�LQ-GHSWK�VWXGLHV�FDQ�H[SDQG�WKH�VDPSOH�VL]H�DQG�VKRUW-

WHUP�UHVHDUFK�SURJUDPV�WKDW�FDQ�EH�DEOH�WR�FRYHU�WKH�RWKHU�WKLUWHHQ�VFKRROV�LQ�%DQJNRN�

RQFH�FRQGLWLRQV�DUH�ULSH. ,W�LV�DOVR�KRSHG�WKDW�RWKHU�UHODWHG�UHVHDUFKHUV�ZLOO�EH�DEOH�WR�

DSSO\�IRU WKH�WHDFKLQJ�SURJUDP�LQ�WKLV�UHSRUW�WR�\RXU�RZQ�&KLQHVH�FKDUDFWHU�WHDFKLQJ�

DFWLYLWLHV. 7KH�SURJUDP�FDQ�EH�UHILQHG�DQG�QDPHG�LQ�WKH�IXWXUH��EXW�LW�LV�QRW�WKH�WLPH�WR�

QDPH�LW��DW�OHDVW�QRW�\HW.�

7KH�LVVXH�DURVH�GXULQJ�WKH�TXHVWLRQQDLUH�VHVVLRQ�EHFDXVH�WKH�VWXG\
V�DXWKRU��

ZKR�KDV�ORZ�7KDL�ODQJXDJH�SURILFLHQF\��IDLOHG�WR�LGHQWLI\�WKDW�,�QHHGHG�WR�HQOLVW�WKH�KHOS�

RI� D� 7KDL� ODQJXDJH� WHDFKHU� DW� WKH� ULJKW� SRLQWV� LQ� WKH� UHVHDUFK� SURFHVV� DQG� LQVWHDG�

EHOLHYHG�,�FRXOG�ILQLVK�WKH�VWXG\�RQ�P\�RZQ. 7KH�VL[WK-JUDGH�SDUWLFLSDQWV�DOO�WRRN�SDUW�
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LQ� DQ� HGXFDWLRQDO� VWXG\� IRU� WKH� ILUVW� WLPH�� DQG� WKH\� DOO� DSSHDUHG� GDXQWHG� ZKHQ�

FRPSOHWLQJ�WKH�TXHVWLRQQDLUH. $OWKRXJK�WKH�VPDUWSKRQH
V�*RRJOH�7UDQVODWH�DSS�FRXOG�

WUDQVODWH�WH[WV�IURP�(QJOLVK�LQWR�7KDL�DXWRPDWLFDOO\��WKHUH�ZHUH�VWLOO�QXDQFHV�LQ�PHDQLQJ�

WKDW�SUHYHQWHG�PH�IURP�GHWHUPLQLQJ�LI�WKH�VXEMHFWV�FRPSUHKHQGHG�WKH�TXHVWLRQV
�WRSLF�

FRPSOHWHO\. 7KHVH�HOHPHQWV�ZRXOG�KDYH�DQ�LPSDFW�RQ�KRZ�WKH�TXHVWLRQQDLUH�FROOHFWHG�

GDWD.�

����,PSDFW�RI�WKH�UHVXOWV�RQ�WKH�GHYHORSPHQW�RI�&KLQHVH�UHDGLQJ�VNLOOV�

7KLV�VWXG\�GHYHORSV�D�VROXWLRQ�WR�WKH�OHDUQLQJ�GLOHPPD�(&KLQHVH�G\VOH[LD) 

FDXVHG�E\�OHDUQHUV
�EHOLWWOLQJ�RI�&KLQHVH�FKDUDFWHUV�DQG�RYHU-HPSKDVLV�RQ�+DQ\X�3LQ\LQ��

DQG�SURYHV�HIIHFWLYH�WKURXJK�H[SHULPHQWDO�DUJXPHQWV�EDVHG�RQ�VWDWLVWLFV. ,Q�WKH�FRQWH[W�

RI�LQWHUQDWLRQDO�&KLQHVH�ODQJXDJH�HGXFDWLRQ��WKH�OHDUQLQJ�RI�&KLQHVH�FKDUDFWHUV�LV�D�WRS�

SULRULW\. 7KH� VXFFHVVIXO� LPSOHPHQWDWLRQ� RI� EOHQGHG� OHDUQLQJ� VWUDWHJLHV� UHOLHV� RQ� WKH�

IOH[LEOH� XVH� RI� LQIRUPDWLRQ� WHFKQRORJ\. +RZ� WR� GHYHORS� D� EOHQGHG� OHDUQLQJ� VWUDWHJ\�

VXLWDEOH�IRU�OHDUQHUV�EDVHG�RQ�WKH�FKDUDFWHULVWLFV�RI�&KLQHVH�FKDUDFWHUV"�(GXFDWRUV�QHHG�

WR�FRQWLQXH�WR�WKLQN�DERXW�H[SORULQJ�DQG�H[SHULPHQWLQJ�WR�SURYH�LW.�

7KLV� VWXG\�GRHV�QRW�ZDQW� WR� JHW� FDXJKW� XS� LQ� WKH� FRPPRQ�GHEDWH�DERXW�

&KLQHVH� ODQJXDJH� WHDFKLQJ�� L.H.�� ZKHWKHU� WR� EDVH� WHDFKLQJ� DFWLYLWLHV� DURXQG� SKRQLFV�

(FRQGXFWHG�LQ�+DQ\X�3LQ\LQ) RU�DURXQG�&KLQHVH�FKDUDFWHUV. 7KLV�VWXG\�KRSHV�WR�GUDZ�WKH�

DWWHQWLRQ�RI�&KLQHVH� ODQJXDJH�HGXFDWRUV� WR�KRZ� WR�HIIHFWLYHO\� VWUXFWXUH� LQVWUXFWLRQDO�

DSSURDFKHV�WR�KHOS�OHDUQHUV�EXLOG�FRQILGHQFH�DQG�RYHUFRPH�EDUULHUV�WR�UHDGLQJ�&KLQHVH�

&KDUDFWHUV�,I�WKH�OHDUQHU�QHHGV�WR�LPSURYH�WKHLU�&KLQHVH�UHDGLQJ�DELOLW\.�

�.��5HFRPPHQGDWLRQV 

)RUW\�&KLQHVH�FKDUDFWHUV�ZHUH�XVHG�LQ�WKLV�VWXG\��DQG�WKH�UHDVRQV�ZK\�WKHVH�

���FKDUDFWHUV�ZHUH�FKRVHQ�ZHUH�GLVFXVVHG�HDUOLHU. 7KH�TXHVWLRQ�,�ZRXOG�OLNH�WR�SRLQW�RXW�

LQ�SDUWLFXODU�LV�KRZ�WKH�WHDFKLQJ�VWUDWHJ\�QHHGV�WR�EH�DGMXVWHG�ZKHQ�WKH�QXPEHU�RI�WDUJHW�

&KLQHVH�&KDUDFWHUV�PHDVXUHG� LV� LQFUHDVHG� IURP���� WR�����EDVHG�RQ� WKLV� VWXG\. +RZ�

VKRXOG� WKH� DVVHVVPHQW� RI� OHDUQLQJ� HIIHFWLYHQHVV� EH� DGMXVWHG"� +RZ� WR� GHVLJQ� D�
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SURJUHVVLYH��ORQJ-WHUP�LPSOHPHQWDEOH�&KLQHVH�FKDUDFWHU�OHDUQLQJ�SURJUDP�WKDW�DOORZV�

VWXGHQWV�WR�DFFXPXODWH�&KLQHVH�FKDUDFWHUV�ZLWKRXW�UHDOL]LQJ�LW"�,Q�RWKHU�ZRUGV��L.H.��WR�

EULQJ�LQWR�SOD\�WKH�DFWLYH�OHDUQLQJ�DELOLW\�RI�WKH�OHDUQHUV�WKHPVHOYHV.�

$ERXW�H[SHULPHQWDO�LQWHUYHQWLRQV SDUW. 7KH�PDLQ�SDUW�RI�WKH�H[SHULPHQW�LV�

GLYLGHG� LQWR� RXWVLGH� DQG� LQVLGH� WKH� FODVVURRP. )RU� WKH� SDUW� RXWVLGH� WKH� FODVVURRP��

VWXGHQWV�QHHG�WR�FRPSOHWH�WKH�SUHSDUDWLRQ�LQGHSHQGHQWO\��LQFOXGLQJ�SUH-FODVV�SUHYLHZ�

DQG�VXEPLVVLRQ�RI�KRPHZRUN. )RU�WKH�SDUW�LQ�WKH�FODVVURRP��VWXGHQWV�DQG�WHDFKHUV�ZRUN�

WRJHWKHU�WR�FRPSOHWH��EXW�WKH�VWXGHQWV�DUH�WKH�SURWDJRQLVWV��DQG�WKH�WHDFKHU�RQO\�SOD\V�D�

JXLGLQJ� UROH. 7KH� OHDUQLQJ� REMHFWLYH� LV� WR� UHFRJQL]H� WKH� PHDQLQJ� RI� IRUW\� &KLQHVH�

FKDUDFWHUV. ,W�LV�SODQQHG�WR�H[SODLQ�WHQ�&KLQHVH�FKDUDFWHUV�SHU�ZHHN��DQG�LW�ZLOO�WDNH�IRXU�

ZHHNV� IRU� WKH� IXOO\-HVWDEOLVKHG� WDVN. &RQVLGHULQJ� WKDW� WKH� WHPSRUDU\� LQWHUVSHUVHG� LQ-

VFKRRO�DFWLYLWLHV�LQ�WKH�PLGGOH�RI�WKH�ZHHN�ZLOO�DIIHFW�WKH�SURJUHVV�RI�WKH�H[SHULPHQW��

P\�VXJJHVWLRQ�LV�WR�FRQWURO�WKH�OHDUQLQJ�DFWLYLW\�WLPH�RI�HDFK�&KLQHVH�FKDUDFWHU�EHWZHHQ�

ILIWHHQ�PLQXWHV�DQG�WZHQW\�PLQXWHV. :LWK�WKUHH�KRXUV�D�GD\�LQ�WKH�FODVVURRP�ZLWK�WKH�

VXEMHFWV��WKH�WHDFKLQJ�LPSOHPHQWDWLRQ�SODQ�KDV�EHFRPH�UHODWLYHO\�IOH[LEOH��VR�WKH�RYHUDOO�

SURJUHVV�RI�WKH�H[SHULPHQW�ZLOO�QRW�EH�DIIHFWHG. )RU�GHWDLOV�RI�OHVVRQ�SODQ��SOHDVH�UHIHU�

WR�WKH�DSSHQGL[ DW�WKH�HQG�RI�WKH�DUWLFOH.�

5HJDUGLQJ� WKH� WHFKQRORJLFDO� LQQRYDWLRQ� LQ� WHDFKLQJ� DQG� OHDUQLQJ�� WKH�

LPSOHPHQWDWLRQ�RI�EOHQGHG�OHDUQLQJ�VWUDWHJLHV�LQ�WKLV�VWXG\�UHOLHV�RQ�WKH�SRSXODULW\�RI�

VPDUWSKRQHV�DQG�WKH�GHYHORSPHQW�RI�,QWHUQHW� WHFKQRORJ\. :H�DUH�LQ� WKH�SURFHVV�RI�D�

QHZ�URXQG�RI�WHFKQRORJLFDO�FKDQJH��DQG�WKH�PHDQV�RI�WHDFKLQJ�&KLQHVH�FKDUDFWHUV�LQ�

&KLQHVH�DV�D�IRUHLJQ�ODQJXDJH�FDQQRW�UHPDLQ�XQFKDQJHG��KRZ�WR�UDWLRQDOL]H�DQG�XVH�

LQIRUPDWLRQ�WHFKQRORJ\�PRUH�HIIHFWLYHO\��LQVWHDG�RI�XVLQJ�WHFKQRORJ\�IRU�WHFKQRORJ\
V�

VDNH. ,W�LV�RQH�RI�WKH�EDVLF�SULQFLSOHV�WKDW�HYHU\�RQH�RI�XV�HGXFDWLRQDO�UHVHDUFKHUV�QHHG�

WR�SD\�DWWHQWLRQ�WR.�

,Q�WKH�OHVVRQ�SODQ�RI�WKLV�VWXG\��WKH�SLQ\LQ�RI�WKH�WDUJHW�&KLQHVH�FKDUDFWHU��

L.H.�� WKH� SURQXQFLDWLRQ� UXOH�� LV�PDUNHG� LQ� WKH� ODVW� VWHS� RI� WKH� FODVVURRP� VHVVLRQ. ,W� LV�

LQWHQGHG�WR�LOOXVWUDWH�WKH�IXQFWLRQ�RI�+DQ\X�3LQ\LQ�DV�DQ�DLG�WR�FRUUHFW�SURQXQFLDWLRQ��

ZKLFK�FDQ�EH�XVHG�WR�KHOS�OHDUQHUV�TXLFNO\�UHFDOO�WKH�SURQXQFLDWLRQ�RI�WKH�WDUJHW�&KLQHVH�
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FKDUDFWHU�DV�WKH\�OHDUQ�WKH�&KLQHVH�FKDUDFWHU�LQ�GHSWK��DQG�QRWKLQJ�PRUH. 7KHUHIRUH��LQ�

WKH� DVVHVVPHQW� VHVVLRQ� RI� WKH� VXEVHTXHQW� LQ-GHSWK� VWXG\�� UHVHDUFKHUV� FDQ� H[DPLQH�

OHDUQHUV
�ODEHOLQJ�RI�&KLQHVH�FKDUDFWHUV�ZLWK�FRUUHFW�SLQ\LQ. $FFRUGLQJ�WR�WKH�ILQGLQJV�

RI�&KDQ�HW�DO. (����)��LQ�DGGLWLRQ�WR�WKH�DERYH-PHQWLRQHG�ZRUG�IRUPV� (IRUP�WR�VRXQG). 

:H� VWLOO� H[DPLQH� OHDUQHUV�� ZKR� ZULWH� WKH� FRUUHFW� &KLQHVH� FKDUDFWHUV� EDVHG� RQ� WKH�

LQIRUPDWLRQ�LPDJHV�RI�WKH�FKDUDFWHUV�(PHDQLQJ�WR�IRUP).�

6HHN�WR�REVHUYH�VWXGHQW�UHVSRQVLYHQHVV��H.J.��HDFK�OHDUQHU��VHWWLQJ�WKHLU�RZQ�

OHDUQLQJ�WDVN��RU�KDYLQJ�WKH�WHDFKHU�DVVLJQ�D�OHDUQLQJ�WDVN. 'LG�WKH�VWXGHQW�UHVSRQG�WR�

WKH�WDVN"�:KHQ�GLG�WKH�UHVSRQVH�FRPH"�$Q�H[SHULHQFHG�WHDFKHU�PLJKW�VXJJHVW�XVLQJ�

LQVWDQW�PHVVDJLQJ�VRIWZDUH�(0HVVDJH��/LQH��:KDWV$SS). ,�ZRXOG�OLNH�WR�SRLQW�RXW�WKDW�

WKH� HIIHFW� RI� VXFK� FRPPXQLFDWLRQ� VRIWZDUH� DSSOLFDWLRQV� LV� WRR� IUDJPHQWHG�� DQG� ,�

SHUVRQDOO\�GR�QRW�WKLQN�LW�LV�JRRG�IRU�REVHUYLQJ�DQG�DVVHVVLQJ�OHDUQLQJ�HIIHFWV. �

0DNH� WKH� DVVHVVPHQW� DQG� HYDOXDWLRQ� PRUH� UHOHYDQW�� E\� ZKLFK� ,� PHDQ�

GLIIHUHQW�VWXGHQWV�ZLWK�GLIIHUHQW�OHDUQLQJ�SURJUHVVLRQV��ZKLFK�LQ�WXUQ�SURGXFH�GLIIHUHQW�

UHVXOWV� LQ� &KLQHVH� FKDUDFWHU� UHFRJQLWLRQ. 7KH� DVVHVVPHQW� F\FOH� FDQ� FRYHU� WKH� HQWLUH�

UDQJH�RI�HOHPHQWDU\�VFKRRO� OHYHOV. $FFRUGLQJ�WR�WKH�VWDQGDUGV�VHW�E\� WKH�0LQLVWU\�RI�

(GXFDWLRQ� LQ� PDLQODQG� &KLQD�� WKH� QXPEHU� RI� &KLQHVH� FKDUDFWHUV� WKDW� QHHG� WR� EH�

PDVWHUHG� LQ� WKH� ORZHU� HOHPHQWDU\�JUDGHV� (ILUVW� WKURXJK� WKLUG�JUDGH) DQG� LQ� WKH�XSSHU�

HOHPHQWDU\�JUDGHV�(IRXUWK�WKURXJK�VL[WK�JUDGH) LV�WKHQ�VSUHDG�RXW�RYHU�HDFK�VFKRRO�\HDU��

DQG�HDFK�VWXGHQW
V�PDVWHU\�SURJUHVV�FDQ�YDU\. 'DWDEDVH�WHFKQRORJ\��RU�WUDGLWLRQDO�JUDGH�

EDJ�PDQDJHPHQW�� FRXOG� EH� LQWURGXFHG� WR� WUDFN� DQG� UHFRUG� WKH� DQDO\VLV� RI� VWXGHQWV
�

&KLQHVH� OLWHUDF\� GHYHORSPHQW. 7KH� SXUSRVH� RI� WKLV�� ,� EHOLHYH�� ZRXOG� EH� WR� JUHDWO\�

HQKDQFH� OHDUQHUV
�&KLQHVH� UHDGLQJ�DELOLW\��EXW�RI�FRXUVH� WKH�DERYH�K\SRWKHVLV�ZRXOG�

QHHG�WR�EH�MXVWLILHG�E\�IXUWKHU�H[SHULPHQWDO�UHVHDUFK.�

,Q� DGGLWLRQ�� LW� LV� LPSRUWDQW� WR� HPSKDVL]H� WKDW� GLIIHUHQW� FRXQWULHV� KDYH�

GLIIHUHQW�SROLFLHV�RQ�EDVLF�HGXFDWLRQ��DQG�,�EHOLHYH�WKDW�WKH�OHDUQLQJ�RI�D�VHFRQG�IRUHLJQ�

ODQJXDJH�LV�WR�KHOS�FLWL]HQV�EHWWHU�LQWHJUDWH�LQWR�WKH�LQWHUQDWLRQDO�FRPPXQLW\��DQG�DV�WKH�

VD\LQJ�JRHV��LI�\RX�KDYH�RQH�PRUH�ODQJXDJH��\RX�KDYH�RQH�PRUH�SDLU�RI�H\HV�WR�REVHUYH�

WKLV� EHDXWLIXO� DQG� ORYHO\� ZRUOG. ,W� LV� DOVR� DQ� LPSRUWDQW� LVVXH� IRU� HYHU\� HGXFDWRU� WR�
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GHYHORS�IOH[LEOH�WHDFKLQJ�VWUDWHJLHV�IRU�GLIIHUHQW�VFKRRO�V\VWHPV�DQG�GLIIHUHQW�VFKRRO�

KRXUV. 7KH�VFKRRO�ZKHUH�WKLV�VWXG\�ZDV�FRQGXFWHG�LV�D�7KDL�SXEOLF�VFKRRO�ZLWK�D�YDULHW\�

RI�WHDFKLQJ�DFWLYLWLHV��ZKLFK�PHDQV�WKDW�WKH�FRQGXFW�RI�D�SDUWLFXODU�WHDFKLQJ�UHVHDUFK�

SURJUDP�ZLOO�EH�IRUFHG�WR�LQWHUUXSW��ZKLFK�UHTXLUHV�WKH�UHVHDUFKHU� WR�SUHSDUH�ZHOO� LQ�

DGYDQFH. 7KH�NH\�DWWULEXWH�IRU�WKH�GHVLJQ��LPSOHPHQWDWLRQ�DQG�DFFHSWDQFH�RI�WHDFKLQJ�

DQG�OHDUQLQJ�UHVHDUFK�VKRXOG�EH�KLJK�DGDSWDELOLW\�DQG�IOH[LELOLW\�WR�UHVSRQG�WR�FKDQJH. 

)DFH�LW�DQG�RYHUFRPH�LW.�

'XH�WR�WKH�WLPH�FRQVWUDLQWV�RI�WKH�VWXG\��,�RPLWWHG�WKH�SRVW-LPSOHPHQWDWLRQ�

TXHVWLRQQDLUH�RI�WKH�OHVVRQ�SODQ. 7KLV�LV�FRQVLGHUHG�D�UHJUHW�RI�WKLV�VWXG\��DQG�EH\RQG�

WKDW��,�WKLQN�LW�LV�DOVR�D�PLVWDNH��VWULFWO\�VSHDNLQJ. 7KH�UHVHDUFK�ZLOO�QRW�VWRS��DQG�WKLV�

VWXG\�ZLOO�FRQWLQXH�WR�LWHUDWH�LQ�WKH�IXWXUH. 0\�UHVHDUFK�DLPV�WR�PDNH�OHDUQLQJ�&KLQHVH�

FKDUDFWHUV�HDVLHU�DQG�HDVLHU�E\�FKHULVKLQJ�WKH�WLPH�DQG�HIIRUW�LQYHVWHG�E\�OHDUQHUV.�

,�KRSH�WR�XVH�WKLV�VWXG\�DV�D�VWDUWLQJ�SRLQW�WR�GHYHORS�D�FRPSOHWH�PHWKRG�IRU�

OHDUQLQJ�&KLQHVH�FKDUDFWHUV��ZKHUH�HDFK�FKDUDFWHU�QHHGV�WR�EH�OHDUQHG�RQO\�RQFH�DQG�

WKHQ�UHYLHZHG�DW�LQWHUYDOV�WR�RYHUFRPH�WKH�IRUJHWWLQJ�SURSHUWLHV�RI�WKH�EUDLQ. $UJXLQJ�

WKLV�K\SRWKHVLV�UHTXLUHV�WKH�GHVLJQ�RI�DQ�DQDO\WLFDO�SRVWSRQHPHQW�WHVW�(LQWHUYDO�WHVW) WKDW�

LQFRUSRUDWHV�WKH�ILQGLQJV�RI�WKH�(EELQJKDXV�IRUJHWWLQJ�FXUYH�DQG�ORRNV�IRU�FRUUHODWLRQV�

WKURXJK�WKH�H[SHULPHQWDO�DQG�FRQWURO�JURXSV. ,�WKLQN�WKLV�LV�D�ZRUWKZKLOH�GLUHFWLRQ�WR�WU\�

LQ�IXWXUH�IROORZ-XS�VWXGLHV.�

 �
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Appendix A IOC of Lesson Plan 

(YDOXDWLRQ�)RUP�

/HVVRQ�3ODQ: �

7HDFKLQJ����8QGHFRPSRVDEOH�&KLQHVH�&KDUDFWHUV�E\�XVLQJ�%OHQGHG-/HDUQLQJ�

$SSURDFK�WKURXJK�*,)�$QLPDWLRQ�DQG�,QIRJUDSKLFV. 

,QVWUXFWLRQV:�

��� 7KLV� HYDOXDWLRQ� IRUP� LV� SDUW� RI� 5HVHDUFK� 3DSHU�� 7KH� 'HYHORSPHQW� RI� &KLQHVH�

&KDUDFWHU-%DVHG�7HDFKLQJ�0RGHO�8VLQJ�D�%OHQGHG-/HDUQLQJ�$SSURDFK�WR�(QKDQFH�

*UDGH� �� 3ULPDU\� 6WXGHQWV’ &KLQHVH� &KDUDFWHU� 5HFRJQLWLRQ� $ELOLW\� LQ� D� 7KDL�

%LOLQJXDO�6FKRRO. ,W�LV�D�ILYH-UDWLQJ�VFDOH.�

��� 3OHDVH� UDWH� (� ) WKHVH� IROORZLQJ� LWHPV� DQG� SURYLGH� FRPPHQWV� DFFRUGLQJ� WR� \RXU�

RSLQLRQV.�

5DWLQJ�VFDOH: �

������UHIHUV�WR�� 0RVW�UHOHYDQW/FRQQHFWHG/DSSURSULDWH�

�           ������UHIHUV�WR��9HU\�UHOHYDQW/FRQQHFWHG/DSSURSULDWH�

�           ������UHIHUV�WR��6RPHZKDW�5HOHYDQW/FRQQHFWHG/DSSURSULDWH�

�           ������UHIHUV�WR��)DLUO\�UHOHYDQW/FRQQHFWHG/DSSURSULDWH�

�           ������UHIHUV�WR������/HDVW�UHOHYDQW/FRQQHFWHG/DSSURSULDWH�

,WHPV� ,VVXHV� �� �� �� �� ��
� (OHPHQWV�RI�OHVVRQ�SODQ�(2YHUDOO)�

�� �) 7KH�OHVVRQ�SODQ�FRYHUV�DOO�WKH�
�����HOHPHQWV�QHHGHG�IRU�WHDFKLQJ.�

� � � � �
�� �) 7KH�VHTXHQFH�RI�WKH�OHVVRQ�SODQ LV�DSSURSULDWH.� � � � � �
�� �) 7KH�HOHPHQWV�RI�WKH�OHVVRQ�SODQ DUH�UHODWHG. � � � � � �
� (OHPHQWV�RI�OHVVRQ�SODQ��

� �) *,)�$QLPDWLRQ�DQG�,QIRJUDSKLFV�VHOHFWLRQ�DQG�%OHQGHG-/HDUQLQJ�
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�
$GGLWLRQDO�&RPPHQWV:�
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�
...............................................................................................................................�
�

 �

�� ������.�) *,)�$QLPDWLRQ�DQG�,QIRJUDSKLFV�RI�WKH�OHVVRQ�SODQ�DUH�
DSSURSULDWH�DQG�LQQRYDWLYH.  �

� � � � �

�� �������.�.�) *,)�$QLPDWLRQ: &KLQHVH�&KDUDFWHUV� � � � � �
�� �������.�.�) ,QIRJUDSKLFV:  7KH�HYROXWLRQ�RI�&KLQHVH�FKDUDFWHUV� � � � � �
�� ������.�) %OHQGHG�/HDUQLQJ�RI�WKH�OHVVRQ�SODQ�DUH�DSSURSULDWH�DQG�

LQQRYDWLYH.  �
� � � � �

�� �������.�.�) *RRJOH�&ODVVURRP: SUH-YLHZ�&KLQHVH�&KDUDFWHU� � � � � �
�� �������.�.�) *RRJOH�)RUP: 3UH-3RVW�7HVW� � � � � �
��� �������.�.�) *RRJOH�6OLGH�6KRZ: &KLQHVH�&KDUDFWHU� � � � � �
� �) 2EMHFWLYHV�

��� ������.�) 7KH�REMHFWLYHV�DUH�UHOHYDQW�WR�WKH�UHVHDUFK�REMHFWLYHV� � � � � �
��� ������.�) 7KH�REMHFWLYHV�DUH�FOHDU�RQ�ZKDW�LV�LQWHQGHG�WR�VWXGHQWV’ 

OHDUQLQJ�RXWFRPHV.�
� � � � �

��� ������.�) 7KH�REMHFWLYHV�DUH�DFKLHYDEOH. � � � � � �
� �) &RQWHQW��

��� �.��7KH�FRQWHQW�LV�UHOHYDQW�WR�WKH�REMHFWLYHV�DQG�LV�DFKLHYDEOH�WR�
WKH�REMHFWLYHV�VHW.�

� � � � �
� �) ,QVWUXPHQWDO�PDWHULDOV�
��� ������.�) ,QVWUXFWLRQDO�PDWHULDOV�DUH�FOHDUO\�VHW�DQG�SUHSDUHG. � � � � � �
� �) 7LPH�DOORWPHQW�
���      �.�) 7LPH�DOORWPHQW�IRU�HDFK�DFWLYLW\�LV�DSSURSULDWH.� � � � � �
� �) $FWLYLWLHV��

���      �.�) 7KH�LQVWUXFWLRQDO�SURFHGXUH�LV�DSSURSULDWH.� � � � � �
��� �������������.�.�) $FWLYLW\��:  'HYHORS�,PDJQDWLRQ�EDVHG�RQ�UHDO�REMHFWV� � � � � �
��� �������������.�.�) $FWLYLW\��: &RS\LQJ�DQG�ZULWLQJ��HQJDJLQJ�WKH�VHQVHV� � � � � �
��� �������������.�.�) $FWLYLW\��:  %XLOGLQJ�$HVWKHWLF�/LWHUDF\� � � � � �
��� �������������.�.�) $FWLYLW\� �:  8VH� ERG\� PRYHPHQWV� WR� H[SUHVV� WKH�

PHDQLQJ�RI�ZRUGV�EDVHG�RQ�7KDL�SURPSWV.�
� � � � �

��� �������������.�.�) $FWLYLW\� �:  :ULWH� RXW� WKH� EDVLF� VWURNHV� RI� &KLQHVH�
FKDUDFWHUV�

� � � � �

��� �������������.�.�) $FWLYLW\� �:  )LQG� WKH� WDUJHW� FKDUDFWHU� EDVHG� RQ� WKH�
3LQ\LQ�LQSXW�PHWKRG�

� � � � �

��� ������.�) $FWLYLWLHV� DUH� UHOHYDQW� WR� &KLQHVH� &KDUDFWHU-EDVHG�
OHDUQLQJ�WKURXJK�%OHQGHG�OHDUQLQJ�

� � � � �

� �) (YDOXDWLRQ�DQG�DVVHVVPHQW�

��� ������.�) (YDOXDWLRQ�DQG�DVVHVVPHQW�DUH�DSSURSULDWH.� � � � � �
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Appendix B IOC of Pre-Test and Post-Test 

(YDOXDWLRQ�)RUP�

&KLQHVH &KDUDFWHU &RJQLWLYH�$ELOLW\�7HVW�

3OHDVH�UDWH�WKHVH�IROORZLQJ�LWHPV�DQG�SURYLGH�FRPPHQWV�DFFRUGLQJ�WR�\RXU�RSLQLRQV.�

-��= ,QFRQJUXHQW� � ��= 4XHVWLRQDEOH� � ��= &RQJUXHQW�

,WHPV� 4XHVWLRQV� -�� �� �� &RPPHQWV�

�� ,V�WKH�IRUPDW�RI�WKH�WHVW�HDV\�WR�IROORZ"� � � � �

�� ,V�WKH�WHVW�VXLWDEOH�IRU�WKH�VWXGHQWV"�� � � � �

�� $UH�WKH�UHDGLQJ�LPDJHV�DSSURSULDWH"� � � � �

�� $UH�WKH�TXHVWLRQV�DQG�WKHLU�FKRLFHV�DSSURSULDWH"� � � � �

�� 'RHV� WKH� WHVW� LQGLFDWH� VWXGHQWV’ &KLQHVH &KDUDFWHU 

&RJQLWLYH�DELOLW\"�

� � � �

3DVVDJH���REMHFWLYH�TXHVWLRQV - &KRRVH�WKH�PHDQLQJ�RI�&KLQHVH�FKDUDFWHUV�

�� ,V�LWHP���DSSURSULDWH�IRU�WKH�VWXGHQWV"� � � � �

�� ,V�LWHP���DSSURSULDWH�IRU�WKH�VWXGHQWV"� � � � �

�� ,V�LWHP���DSSURSULDWH�IRU�WKH�VWXGHQWV"� � � � �

�� ,V�LWHP���DSSURSULDWH�IRU�WKH�VWXGHQWV"� � � � �

��� ,V�LWHP���DSSURSULDWH�IRU�WKH�VWXGHQWV"� � � � �

��� ,V�LWHP���DSSURSULDWH�IRU�WKH�VWXGHQWV"� � � � �

��� ,V�LWHP���DSSURSULDWH�IRU�WKH�VWXGHQWV"� � � � �

��� ,V�LWHP���DSSURSULDWH�IRU�WKH�VWXGHQWV"� � � � �

��� ,V�LWHP���DSSURSULDWH�IRU�WKH�VWXGHQWV"� � � � �

��� ,V�LWHP����DSSURSULDWH�IRU�WKH�VWXGHQWV"� � � � �

��� ,V�LWHP����DSSURSULDWH�IRU�WKH�VWXGHQWV"� � � � �

��� ,V�LWHP����DSSURSULDWH�IRU�WKH�VWXGHQWV"� � � � �

��� ,V�LWHP����DSSURSULDWH�IRU�WKH�VWXGHQWV"� � � � �

��� ,V�LWHP����DSSURSULDWH�IRU�WKH�VWXGHQWV"� � � � �

��� ,V�LWHP����DSSURSULDWH�IRU�WKH�VWXGHQWV"� � � � �
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,WHPV� 4XHVWLRQV� -�� �� �� &RPPHQWV�

��� ,V�LWHP����DSSURSULDWH�IRU�WKH�VWXGHQWV"� � � � �

��� ,V�LWHP����DSSURSULDWH�IRU�WKH�VWXGHQWV"� � � � �

��� ,V�LWHP����DSSURSULDWH�IRU�WKH�VWXGHQWV"� � � � �

��� ,V�LWHP����DSSURSULDWH�IRU�WKH�VWXGHQWV"� � � � �

��� ,V�LWHP����DSSURSULDWH�IRU�WKH�VWXGHQWV"� � � � �

��� ,V�LWHP����DSSURSULDWH�IRU�WKH�VWXGHQWV"� � � � �

��� ,V�LWHP����DSSURSULDWH�IRU�WKH�VWXGHQWV"� � � � �

��� ,V�LWHP����DSSURSULDWH�IRU�WKH�VWXGHQWV"� � � � �

��� ,V�LWHP����DSSURSULDWH�IRU�WKH�VWXGHQWV"� � � � �

��� ,V�LWHP����DSSURSULDWH�IRU�WKH�VWXGHQWV"� � � � �

��� ,V�LWHP����DSSURSULDWH�IRU�WKH�VWXGHQWV"� � � � �

��� ,V�LWHP����DSSURSULDWH�IRU�WKH�VWXGHQWV"� � � � �

��� ,V�LWHP����DSSURSULDWH�IRU�WKH�VWXGHQWV"� � � � �

��� ,V�LWHP����DSSURSULDWH�IRU�WKH�VWXGHQWV"� � � � �

��� ,V�LWHP����DSSURSULDWH�IRU�WKH�VWXGHQWV"� � � � �

��� ,V�LWHP����DSSURSULDWH�IRU�WKH�VWXGHQWV"� � � � �

��� ,V�LWHP����DSSURSULDWH�IRU�WKH�VWXGHQWV"� � � � �

��� ,V�LWHP����DSSURSULDWH�IRU�WKH�VWXGHQWV"� � � � �

��� ,V�LWHP����DSSURSULDWH�IRU�WKH�VWXGHQWV"� � � � �

��� ,V�LWHP����DSSURSULDWH�IRU�WKH�VWXGHQWV"� � � � �

��� ,V�LWHP����DSSURSULDWH�IRU�WKH�VWXGHQWV"� � � � �

��� ,V�LWHP����DSSURSULDWH�IRU�WKH�VWXGHQWV"� � � � �

��� ,V�LWHP����DSSURSULDWH�IRU�WKH�VWXGHQWV"� � � � �

��� ,V�LWHP����DSSURSULDWH�IRU�WKH�VWXGHQWV"� � � � �

��� ,V�LWHP����DSSURSULDWH�IRU�WKH�VWXGHQWV"� � � � �

$GGLWLRQDO�&RPPHQWV:�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�
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BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�

�

                                                                            ………………………………………. 

� � � � � �            (…………………………………………...)�

                                                             $VVHVVRU�
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Appendix C IOC of Questionnaire 

9DOLGLW\�4XHVWLRQQDLUH�)RUP�

%OHQGHG /HDUQLQJ�6WUDWHJLHV�RQ�&KLQHVH &KDUDFWHU 5HFRJQLWLRQ $ELOLW\�

3OHDVH�UDWH�WKHVH�IROORZLQJ�LWHPV�DQG�SURYLGH�FRPPHQWV�DFFRUGLQJ�WR�\RXU�RSLQLRQV.�

-��= ,QFRQJUXHQW� � ��= 4XHVWLRQDEOH� � ��= &RQJUXHQW�

,WHPV� 4XHVWLRQV� -�� �� �� &RPPHQWV�

�� ,V�WKH�IRUPDW�RI�WKH�TXHVWLRQQDLUH�HDV\�WR�IROORZ"� � � � �

�� ,V�WKH�TXHVWLRQQDLUH�VXLWDEOH�IRU�WKH�VWXGHQWV"�� � � � �

�� ,V�WKH�VFDOH�XVHG�IRU�WKH�TXHVWLRQQDLUH�DSSURSULDWH"� � � � �

�� 'RHV� WKH� TXHVWLRQQDLUH� LQGLFDWH� VWXGHQWV’ RSLQLRQV� RI� &KLQHVH�

&KDUDFWHU�5HFRJQLWLRQ�,QVWUXFWLRQ"�

� � � �

3DUW�,���,QVWUXFWLRQ�0DQDJHPHQW�

�� ,V�6WDWHPHQW��.��DSSURSULDWH�IRU�WKH�VWXGHQWV"� � � � �

�� ,V�6WDWHPHQW��.��DSSURSULDWH�IRU�WKH�VWXGHQWV"� � � � �

�� ,V�6WDWHPHQW��.��DSSURSULDWH�IRU�WKH�VWXGHQWV"� � � � �

�� ,V�6WDWHPHQW��.��DSSURSULDWH�IRU�WKH�VWXGHQWV"� � � � �

�� ,V�6WDWHPHQW��.��DSSURSULDWH�IRU�WKH�VWXGHQWV"� � � � �

��� ,V�6WDWHPHQW��.��DSSURSULDWH�IRU�WKH�VWXGHQWV"� � � � �

��� ,V�6WDWHPHQW��.��DSSURSULDWH�IRU�WKH�VWXGHQWV"� � � � �

��� ,V�6WDWHPHQW��.��DSSURSULDWH�IRU�WKH�VWXGHQWV"� � � � �

��� ,V�6WDWHPHQW��.��DSSURSULDWH�IRU�WKH�VWXGHQWV"� � � � �

��� ,V�6WDWHPHQW��.���DSSURSULDWH�IRU�WKH�VWXGHQWV"� � � � �

��� ,V�6WDWHPHQW��.���DSSURSULDWH�IRU�WKH�VWXGHQWV"� � � � �

��� ,V�6WDWHPHQW��.���DSSURSULDWH�IRU�WKH�VWXGHQWV"� � � � �

3DUW�,,���$FWLYLWLHV�LQ�&KLQHVH�&KDUDFWHU�5HFRJQLWLRQ�,QVWUXFWLRQ�

��� ,V�6WDWHPHQW��.��DSSURSULDWH�IRU�WKH�VWXGHQWV"� � � � �
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��� ,V�6WDWHPHQW��.��DSSURSULDWH�IRU�WKH�VWXGHQWV"� � � � �

��� ,V�6WDWHPHQW��.��DSSURSULDWH�IRU�WKH�VWXGHQWV"� � � � �

��� ,V�6WDWHPHQW��.��DSSURSULDWH�IRU�WKH�VWXGHQWV"� � � � �

��� ,V�6WDWHPHQW��.��DSSURSULDWH�IRU�WKH�VWXGHQWV"� � � � �

��� ,V�6WDWHPHQW��.��DSSURSULDWH�IRU�WKH�VWXGHQWV"� � � � �

3DUW�,,,���,QVWUXFWLRQDO�0DWHULDOV�

��� ,V�6WDWHPHQW��.��DSSURSULDWH�IRU�WKH�VWXGHQWV"� � � � �

��� ,V�6WDWHPHQW��.��DSSURSULDWH�IRU�WKH�VWXGHQWV"� � � � �

��� ,V�6WDWHPHQW��.��DSSURSULDWH�IRU�WKH�VWXGHQWV"� � � � �

��� ,V�6WDWHPHQW��.��DSSURSULDWH�IRU�WKH�VWXGHQWV"� � � � �

��� ,V�6WDWHPHQW��.��DSSURSULDWH�IRU�WKH�VWXGHQWV"� � � � �

��� ,V�6WDWHPHQW��.��DSSURSULDWH�IRU�WKH�VWXGHQWV"� � � � �

��� ,V�6WDWHPHQW��.��DSSURSULDWH�IRU�WKH�VWXGHQWV"� � � � �

��� ,V�6WDWHPHQW��.��DSSURSULDWH�IRU�WKH�VWXGHQWV"� � � � �

3DUW�,9���$VVHVVPHQW�DQG�(YDOXDWLRQ�

��� ,V�6WDWHPHQW��.��DSSURSULDWH�IRU�WKH�VWXGHQWV"� � � � �

��� ,V�6WDWHPHQW��.��DSSURSULDWH�IRU�WKH�VWXGHQWV"� � � � �

��� ,V�6WDWHPHQW��.��DSSURSULDWH�IRU�WKH�VWXGHQWV"� � � � �

��� ,V�6WDWHPHQW��.��DSSURSULDWH�IRU�WKH�VWXGHQWV"� � � � �

$GGLWLRQDO�&RPPHQWV:�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

� � � � � �  ……………………………………………�

� � � � �            (…………………………………………...)�

� � � � � � � � $VVHVVRU�
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Appendix D Lesson Plan 

�

�
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�
7HDFKLQJ�PDWHULDO�UHIHUHQFH�

�

�
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Appendix E Pre-Test and Post-Test 

�

�

�
6&$1 *(7����4XHVWLRQV�
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Appendix F Questionnaire 

�-6WURQJO\�'LVDJUHH�� ��-'LVDJUHH�� �-8QFHUWDLQ���  �-$JUHH������-6WURQJO\ $JUHH�

4XHVWLRQV� �� �� �� �� ��
3DUW�,�,QVWUXFWLRQ�0DQDJHPHQW�
�� ,�VLJQHG�XS�IRU�D�*RRJOH�HPDLO�DFFRXQW.� � � � � �

�� ,�KDYH�WKH�*RRJOH�&ODVVURRP�DSSOLFDWLRQ�LQVWDOOHG�

RQ�P\�SKRQH.�

� � � � �

�� 0\� SKRQH� FDQ� DFFHVV� WKH� ,QWHUQHW� ZLWKRXW� DQ\�

SUREOHP.�

� � � � �

�� ,Q�WKH�FODVVURRP��,�FRXOG�FOHDUO\�VHH�WKH�WHDFKHU
V�

VOLGH�VKRZ�PDWHULDO�WKURXJK�WKH�79.�

� � � � �

�� ,Q� WKH� FODVVURRP�� ,� FDQ� FOHDUO\� VHH� ZKDW� WKH�

WHDFKHU�LV�ZULWLQJ�RQ�WKH�EODFNERDUG.�

� � � � �

�� ,�WKLQN�WKH�WHDFKHU�VHW�FOHDU�WHDFKLQJ�TXHVWLRQV�WKDW�

KHOSHG�VWLPXODWH�WKLQNLQJ.�

� � � � �

�� ,�FDQ�XQGHUVWDQG�WKH�SXUSRVH�RI�WHDFKLQJ�DW�HDFK�

VWHS.�

� � � � �

�� ,�WKLQN�WKH�OHQJWK�RI�WLPH�IRU�WHDFKLQJ�WKH�ILUVW�VWHS�

LV�UHDVRQDEOH.�

� � � � �

�� ,� WKLQN�WKH�OHQJWK�RI� WLPH�IRU�WHDFKLQJ�WKH�VHFRQG�

VWHS�LV�UHDVRQDEOH.�

� � � � �

��� ,�WKLQN�WKH�OHQJWK�RI�WLPH�IRU�WHDFKLQJ�WKH�WKLUG�VWHS�

LV�UHDVRQDEOH.�

� � � � �

��� ,�WKLQN�WKH�OHQJWK�RI�WLPH�IRU�WHDFKLQJ�WKH�IRXUWK�VWHS�

LV�UHDVRQDEOH.�

� � � � �

��� ,�WKLQN�WKH�OHQJWK�RI�WLPH�IRU�WHDFKLQJ�WKH�ILIW\�VWHS�

LV�UHDVRQDEOH.�

� � � � �

3DUW�,,�$FWLYLWLHV�LQ�&KLQHVH &KDUDFWHU 5HFRJQLWLRQ�,QVWUXFWLRQ

��� ,Q�WKH�ILUVW�VWHS��,�WKLQN�LW�LV�D�JUHDW�WHDFKLQJ�DFWLYLW\�

WR� WUDQVODWH� WKH� SK\VLFDO� LPDJHV� \RX� VHH� LQWR�

VNHWFKHV.�

� � � � �

��� ,Q�WKH�VHFRQG�VWHS��,�IHOW�WKDW�ORRNLQJ�DW�WKH�KLVWRU\�

RI�WKH�HYROXWLRQ�RI�&KLQHVH�FKDUDFWHUV�KHOSHG�PH�

WR�XQGHUVWDQG�WKHP.�

� � � � �

��� ,Q�WKH�VHFRQG�VWHS��,�IHOW�WKDW�OHDUQLQJ�DQG�LPLWDWLQJ�

GLIIHUHQW� KDQGZULWWHQ� YDULDQWV� RI� &KLQHVH�

FKDUDFWHUV�KHOSHG�PH�WR�IHHO�WKH�EHDXW\�RI�WKH�DUW�

RI�OLQH�PRGHOLQJ.�

� � � � �
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��� ,Q� WKH�WKLUG�VWHS�� ,� WKRXJKW� WKDW�FUHDWLQJ�VNHWFKHV�

EDVHG� RQ� WKH� 7KDL� PHDQLQJ� RI� WKH� FRPELQHG�

FKDUDFWHUV� DQG� WKH� LPDJHU\� RI� WKH� PRQRJUDP�

ZRXOG�GHHSHQ�P\�XQGHUVWDQGLQJ�DQG� LPSUHVVLRQ�

RI� WKH� 8QGHFRPSRVDEOH� 0RGHUQ� &KLQHVH�

&KDUDFWHUV.�

� � � � �

��� ,Q�WKH�IRXUWK�VWHS��,�EHOLHYH�WKDW�VSHFXODWLQJ�RQ�WKH�

EDVLF� VWURNHV� RI� &KLQHVH� &KDUDFWHUV� KHOSV� PH�

GHYHORS�P\�&KLQHVH�&KDUDFWHUV�ZULWLQJ�VNLOOV.�

� � � � �

��� ,Q� WKH� ILIWK� VWHS�� WKH� ZD\� RI� VXEPLWWLQJ�

DVVLJQPHQWV�� ,� IHOW� WKDW� XVLQJ� &KLQHVH� +DQ\X�

3LQ\LQ�,QSXW�0HWKRG�FRXOG�HQKDQFH�P\�PRWLYDWLRQ�

WR�OHDUQ�&KLQHVH�FKDUDFWHUV.�

� � � � �

3DUW�,,,�,QVWUXFWLRQDO�0DWHULDOV�

��� ,�DP�SURILFLHQW�LQ�RSHUDWLQJ�D�VPDUW�SKRQH�WR�RSHQ�

SUH-UHDGLQJ�PDWHULDOV�IRU�&KLQHVH�FKDUDFWHUV�IURP�

*RRJOH�&ODVVURRP.�

� � � � �

��� 7KH�*,)�DQLPDWLRQV�LQ�WKH�SUH-VWXG\�PDWHULDOV�KHOS�

PH� XQGHUVWDQG� WKH� RUGHU� RI� WKH� VWURNHV� RI� WKH�

&KLQHVH�FKDUDFWHUV.�

� � � � �

��� ,� IHHO� WKDW�WKH�VOLGH�FRQWHQW�DFFXUDWHO\�UHSUHVHQWV�

WKH�PDMRULW\�RI�WKH�WHDFKLQJ�FRQWHQW.�

� � � � �

��� ,�WKLQN�WKH�WHDFKHU
V�EODFNERDUG�GHVLJQ�DFFXUDWHO\�

UHSUHVHQWV� WKH� YDVW� PDMRULW\� RI� WKH� WHDFKLQJ�

FRQWHQW.�

� � � � �

��� ,�SUHIHU�WR�GUDZ�RQ�WKH�;LDRPL�/&'�ZULWLQJ�SDG�WR�

H[SUHVV� WKH� PHDQLQJ� RI� &KLQHVH� FKDUDFWHUV� DV�

RSSRVHG�WR�VNHWFKLQJ�WKHP�RXW�RQ�SDSHU.�

� � � � �

��� ,�SUHIHU�GUDZLQJ�VNHWFK�QRWHV�RQ�SDSHU�WR�H[SUHVV�

WKH�PHDQLQJ�RI�&KLQHVH�FKDUDFWHUV�DV�RSSRVHG�WR�

GUDZLQJ� VNHWFKHV� RQ� WKH� ;LDRPL� /&'� ZULWLQJ�

7DEOHW.�

� � � � �

��� ,� WKLQN� WKH� ZD\� WKH� *,)� DQLPDWLRQ� LV� H[SODLQHG�

KHOSV� WR�XQGHUVWDQG� WKH�PHDQLQJ�RI� WKH�&KLQHVH�

FKDUDFWHUV.�

� � � � �

��� 8VLQJ� P\� VPDUWSKRQH� DQG� OHDUQLQJ� &KLQHVH�

FKDUDFWHUV�KDV�KHOSHG�PH�D�ORW.�

� � � � �

3DUW�,9�$VVHVVPHQW�DQG�(YDOXDWLRQ

��� 7KH�3UH	3RVW�7HVW�DUH�HDV\�IRU�PH.� � � � � �

��� 7KH�3UH	3RVW�7HVW�DUH�GLIILFXOW�IRU�PH.� � � � � �
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�

��� ,� WKLQN� LW� LV� UHDVRQDEOH� WR� XVH� WKLUW\� PLQXWHV� WR�

FRPSOHWH�WKH�WHVW.�

� � � � �

��� ,�WKLQN�WKH�WHVW�WDNHV�ILIWHHQ�PLQXWHV�LV�HQRXJK.� � � � � �

$GGLWLRQDO�&RPPHQWV:�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�

�

� � � � � � � ……………………………………………�

� � � � � �           (…………………………………………...)�

� � � � � � � � � $VVHVVRU�

 �
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%,2*5$3+<�

1DPH�6XUQDPH� 0U.<$1)8  /,�

3ODFH�RI�%LUWK� :XKDQ��+8%(,��&+,1$�

$GGUHVV� � �°¥ Á�¦·���¦ 25 Â�ª� �µ�¨Îµ£¼ n̈µ� Á���¨°�µ� �¦»�Á�¡² ������

3RVLWLRQ� 7HDFKHU�DW�:DW�6DZHWWDFKDW�6FKRRO�

$IILOLDWLRQ DOOR��#JPDLO.FRP�

(GXFDWLRQ�

$.'. ����    � 0DVWHU RI�(GXFDWLRQ 3URJUDP�LQ�,QQRYDWLRQV�LQ�/HDUQLQJ�DQG��

7HDFKLQJ��6ULSDWXP 8QLYHUVLW\���7KDLODQG�

$.'. ����    %DFKHORU�RI�$UWV IURP�:XKDQ 8QLYHUVLW\��&KLQD�

5HVHDUFK 

�� ������ “7KH� 'HYHORSPHQW� RI� &KLQHVH� &KDUDFWHU-%DVHG� 7HDFKLQJ� 8VLQJ� D�

%OHQGHG� /HDUQLQJ� $SSURDFK� WR� (QKDQFH� 6WXGHQWV’ &KLQHVH� &KDUDFWHU�

5HFRJQLWLRQ�$ELOLW\�LQ D�7KDL�%LOLQJXDO�6FKRRO”�


