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� &ROOLQV��-RVHSK�(� ������
�$ WUXH� ([SHULPHQW� /HDUQLQJ� 2XWFRPHV� RI� D� 7ZR�ZD\�
,QWHUDFWLYH� 7HOHFRXUVH� DQG� D� 7UDGLWLRQDO� )DFH�WR�)DFH�
&RXUVH����

� )ULWK��.DUHQ�+DUULV� ������
�(IIHFW� RI� &RQYHUVDWLRQ� RQ�1XUVLQJ� 6WXGHQW� 2XWFRPHV� LQ� D�
:HE�EDVHG�&RXUVH�RQ�&DUGLDF�5K\WKP�,QWHUSUHWDWLRQ����

%DWFKHOHU��-�6���������(IIHFWV�RI�&RPSXWHU�$VVLVWHG�,QVWUXFWLRQ�
RQ�0DOH�LQPDWH�0DWK�DQ�UHDGLQJ�$FKLHYHPHQW�6FRUH��3+'��
7KH�8QLYHUVLW\�RI�VRXWKHUQ�0LVVLVVLSSL��'LVVHUWDWLRQ�$EVWUDFW��
,QWHUQDWLRQDO��

� )DOORQ�-�� �����
�(GXFDWLRQ�DQG�WKH�,QWHUQHW��$SSOLFDWLRQV�WR�&RPPXQLFDWLRQ�&XUULFXOD��7HOHPDWLFV�DQG�LQIRUPDWLRQ
V�QIRUPDWLFV��YRO�O��1R���$XJ��SS����������
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� 7RULVNLH��-HDQQH�0DULH� ��������7KH�(IIHFWV�RI� ,QWHUQHW�8VDJH�RQ�6WXGHQW�$FKLHYHPHQW�DQG�6WXGHQWV� $WWLWXGHV��� 'LVVHUWDWLRQ� $EVWUDFWV� ,QWHUQDWLRQDO�9RO������
� &DUGLQDO��/RUHWWD�	�6PLWK��&KDUOHV��������

�7KH� (IIHFWV� RI� FRPSXWHU� $VVLVWHG� /HDUQLQJ�� 6WUDWHJ\�7UDLQLQJ� RQ� 7KH� $FKLHYHPHQW� RI� /HDUQLQJ� 2EMHFWLYHV���-RXUQDO�RI�(GXFDWLRQDO�FRPSXWLQJ�5HVHDUFK���������
5LFKDUGVRQ��&DURO��(GXFDWLRQ�1HWZRUNLQJ�&KDOOHQJHV���������85/��

KWWS���ZZZ�LVRF�RUJ�ZKDWLV�FRQIHUHQFHV�LQHW���SURFHHGLQJV�F���
��F���KWPF���KWP� 0RQWUHDO��&DQDGD��

��
7DQ��-HUHP\��:RQJ��6DP���������7KH�,QWHUQHW�DV�D�

/HDUQLQJ�7RRO��3ODQQLQJ�3HUVSHFWLYH��7KH�
6LQJDSRUH�([SHULHQFH���85/��
KWWS���ZZZ�LVRF�RUJ�ZKDWLV�FRQIHUHQFHV�LQHW��
�SURFHHGLQJV�F�����F�B��KWPF�B��KWP�
0RQWUHDO��&DQDGD��������
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� 7KHUH�DUH�VLJQLILFDQW�VWDWLVWLFDO�GLIIHUHQFHV�DW��D �������OHYHO��DPRQJ�SHUIRUPDQFH�PHDQV�RI�WKH��H[SHULPHQWDO�JURXS�LQ�WKH�DFKLHYHPHQW�LQ�WKH�$UDELF�JUDPPDU�DQG�WKH�FRQWUROOLQJ�JURXS�LQ�IDYRU�RI�WKH�([SHULPHQWDO�JURXS���
� 7KHUH�DUH�VLJQLILFDQW�VWDWLVWLFDO�GLIIHUHQFHV�DW��D �������OHYHO��DPRQJ�SHUIRUPDQFH�PHDQV�RI�WKH��H[SHULPHQWDO�JURXS�LQ�WKH�DFKLHYHPHQW�LQ�WKH�PDWK�VXEMHFW�DQG�WKH�FRQWUROOLQJ�JURXS�LQ�IDYRU�RI�WKH�([SHULPHQWDO�JURXS��
� 7KHUH�DUH�VLJQLILFDQW�VWDWLVWLFDO�GLIIHUHQFHV�DW��D �������OHYHO��DPRQJ�SHUIRUPDQFH�PHDQV�RI�WKH��H[SHULPHQWDO�JURXS�LQ�WKH�DFKLHYHPHQW�LQ�WKH�JHRJUDSK\�VXEMHFW�DQG�WKH�FRQWUROOLQJ�JURXS�LQ�IDYRU�RI�WKH�([SHULPHQWDO�JURXS��
� 7KHUH�DUH�VLJQLILFDQW�VWDWLVWLFDO�GLIIHUHQFHV�DW��D �������OHYHO��DPRQJ�SHUIRUPDQFH�PHDQV�RI�WKH��H[SHULPHQWDO�JURXS�LQ�WKH�DFKLHYHPHQW�LQ�WKH�(QJOLVK�ODQJXDJH�VXEMHFW�DQG�WKH�FRQWUROOLQJ�JURXS�LQ�IDYRU�RI�WKH�([SHULPHQWDO�JURXS��*HQHUDOO\�DOO�VWDWLVWLFDO�WHVWV�SURYH�WKH�HIIHFWLYHQHVV
�RI�XWLOL]DWLRQ��(OHFWURQLF�/2&$/�1HWZRUNV�HQKDQFLQJ�WKH�OHYHO�RI�VWXG\�DFKLHYHPHQW�IRU�VWXGHQWV�DG�VKRZQ�E\�WKH�VWXG\�UHVXOWV���%DVHG�RQ�WKH�UHVXOWV��WKH�UHVHDUFKHU�RIIHUHG�WKH�IROORZLQJ�UHFRPPHQGDWLRQV��
� (QFRXUDJLQJ�VFKRROV�WR�GHYHORS�DQ�HOHFWURQLF�QHW�ZRUN�WKDW�FRQWDLQV�SURJUDP
V�IRU�DOO��VXEMHFWV�RQ�DOO�VWXG\�OHYHOV�� (QFRXUDJH�WHDFKHU�WR�SUHSDUH�VWXG\�SURJUDP
V�DQG�XWOL]H�WKH�LQWHUQHW�RU�ORFDO�QHW�ZRUN��� &DUU\LQJ�VSHFLDOL]H�VWXGLHV�LQ�WKLV�ILHOG�LQ�RUGHU�WR�SURGXFH�QHFHVVDU\�PHDQV�WR�XWLOL]H�HOHFWURQLF�QHW�ZRUN�WR�VXSSRUW�HGXFDWLRQDO�WDVNV���� 3HUIRUPLQJ�IXUWKHU�VWXGLHV�DERXW�HOHFWURQLF�WHDFKLQJ�PHWKRGV�IRU�RWKHU�VFKRRO�OHYHOV��� 3HUIRUPLQJ�RWKHU�VWXGLHV�WR�PHDVXUH�WKH�HIIHFW�RI�WKH�HOHFWURQLF�WHDFKLQJ�PHWKRG�XSRQ�WKH�DWWLWXGHV�RI�ERWK�WHDFKHUV�DQG�VWXGHQWV�LQ�UHJDUGV�WR�WHDFKLQJ�VXEMHFWV�LQ�YDULHV�VWXG\�FODVVHV����



��ñ���ÈØ×���²Ø �¬ ��ë¨ìØ�
��

$EVWUDFW�(IIHFWV�RI�XWLOL]DWLRQ�RI�ORFDO�(OHFWURQLF�1HWZRUN�XSRQ�WKH�DFKLHYHPHQW�RI�WKLUG�FODVV�LQWHUPHGLDWH�)HPDOH�VWXGHQWV�LQ�WKH�$OELDQ�6FKRRO�,Q�-HGGDK�FLW\�
�

3UHSDUHG��%<�+LQG�$EHGDOUDKHHP�$EX�$OIDUDM�2VLOLDQ�
683(59,6('�%<��

'U���1DMHHE�+DP]DK�$EX�$GPDK�
7KLV�VWXG\�DLPHG�WR�GLVFRYHU�WKH�HIIHFW�RI�XWLOL]LQJ�(OHFWURQLF�/2&$/�1HWZRUN�RQ�WKH�DFKLHYHPHQW�RQ�WKH�WKLUG�JUDGH�FODVV�RQ�WKH�LQWHUPHGLDWH�)HPDOH�VWXGHQWV�LQ�$OELDQ�0RGHO�6FKRRO�LQ�-HGGDK�FLW\��$�FRPSDUDWLYH�VWXG\�ZLWK�WUDGLWLRQDO�PHWKRG��6WXG\�SRSXODWLRQ�IRUPHG�RI�WKLUG�JUDGH�LQWHUPHGLDWH�)HPDOH�VWXGHQWV�LQ�$OELDQ�0RGHO�6FKRRO�,Q�-HGGDK�FLW\�IRU�WKH�DFDGHPLF�\HDU����������+��ILUVW�VHPHVWHU�VWXG\�VDPSOH�ZDV�IRUPHG�RI�����IHPDOH�VWXGHQWV�GLYLGHG�WR�WZR�PDLO�JURXSV��([SHULPHQWDO�JURXS�RI����VWXGHQWV�VWXGGHG�VXEMHFWV�WKURXJK�ORFDO�QHW�ZRUN�DQG�WKH�RWKHU�JURXS�FRQWURO�H[SHULPHQWDO�JURXS�IRUPHG�RI����VWXGHQWV�VWXGGHG�VDPH�VXEMHFWV�LQ�FODVVLFDO�ZD\�RI�WHDFKLQJ��7R�DFKLHYH�WKH�SXUSRVH�RI�WKH�VWXG\�WKH�UHVHDUFKHU�GHYHORSHG�D�WRRO�IRU�HYDOXDWLRQ�IRU�DOO�WH[W�VWXGGHG�LQ�WKLV�UHVHDUFK�QDPHO\�$UDELF�JUDPPDU��JHRJUDSK\��PDWK��DQG�(QJOLVK�ODQJXDJH��$W�WKH�UHVHDUFKHU�SUHSDUHG��DFKLHYHPHQW�HYDOXDWLRQ�WHVW�IRU�WKHVH�VXEMHFWV��DIWHU�PDNLQJ�WHVW�DOO�WKH�WRRO�DQG�SHUIRUP�WKH�UHFXUUHG�DGMXVWPHQWV�QHHGHG�DQG�DOVR�JHWWLQJ�VXUH�RI�WKH�VWXG\�WRRO�LQ�WHUPV�RI�YDOLGLW\�DQG�UHOLDELOLW\��WKHQ�WKLV�WRRO�ZDV�FDUULHG�WR�DSSOLFDWLRQ�IRU�WKRVH�VWXGHQWV��7R�DQVZHU�WKH�TXHVWLRQV�RI�WKH�VWXG\�WKH�UHVXOWV�RI�WKH�WRZ�WHVWV�IRU�WKH�([SHULPHQWDO�DQG�FRQWURO�JURXSV��WKH�PDWKHPDWLFDO�PHDQ�DQG�VWDQGDUG�GHYLDWLRQ�ZDV�XVHG�WR�HYDOXDWH�WKH�SHUIRUPDQFH�RI�WKH�WZR�VWXG\�JURXSV��7�7(67�ZDV�XVHG�WR�XQFRYHU�DQ\�VLJQLILFDQW�VWDWLVWLFDO�GLIIHUHQFHV�DPRQJ�PHDQV��WKH�UHVXOWV�ZHUH�DV�IROORZ���



,Q�WKH�1DPH�RI�$OODK�



.LQJGRP�RI�6DXGL�$UDELD� 0LQLVWU\�RI�+LJK�(GXFDWLRQ���������� 7DLEDK�8QLYHUVLW\� &ROOHJH�RI�(GXFDWLRQ�DQG�+XPDQLWLHV� 'HSDUWPHQW�RI�(GXFDWLRQDO�DQG�7HFKQRORJ\�

(IIHFWV�RI�8WLOL]DWLRQ�RI�/RFDO�(OHFWURQLF�1HWZRUN�XSRQ�WKH�$FKLHYHPHQW�RI�7KLUG�&ODVV�,QWHUPHGLDWH�)HPDOH�6WXGHQWV�LQ�WKH�$OELDQ�6FKRRO��,Q�-HGGDK�FLW\��

3UHSDUHG�%<�+LQG�$EHGDOUDKHHP�$EX�$OIDUDM�2VLOLDQ�
683(59,6('�%<��

'U���1DMHHE�+DP]D�$EX�$]PD�
$VVRFLDWH�3URIHVVRU�LQ�&RPPXQLFDWLRQ�DQG�(GXFDWLRQDO� 7HFKQRORJ\�

���� $'�������$+�


