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$EVWUDFW
(GXFDWRUV� KDYH� VXFFHVVIXOO\� XVHG�

YDULRXV�IRUPV�RI�HQWHUWDLQPHQW�PHGLD�WR�
LQIRUP�WKH�SXEOLF�DERXW�D�ZLGH�UDQJH�RI�
VXEMHFWV�� 6RPH� RI� WKHVH� PHWKRGV� KDYH�
EHHQ� LPSOHPHQWHG� DV� OHDUQLQJ� WRROV� IRU�
XVH� LQ� DQ� DFDGHPLF� VHWWLQJ�� 7KLV� VWXG\�
H[SORUHV�WKH�DWWLWXGHV�RI�D�VWXGHQW�SRSXOD�
WLRQ�XVLQJ�SULQW�HGXFDWLRQ�HQWHUWDLQPHQW�
DV�D�VXSSOHPHQW�WR�FODVVURRP�OHDUQLQJ��,Q�
WKLV�SDUWLFLSDWRU\�VWXG\��ELRORJ\�VWXGHQWV�
UHYLHZHG�D�FXVWRP�FHOO�ELRORJ\�JUDSKLF�
QRYHO��FRPLF�ERRN��EHIRUH�VWXG\LQJ�WKH�
VXEMHFW� LQ� DQ� HQUROOHG� FRXUVH�� DQG� SUR�
YLGHG� IHHGEDFN� RQ� KRZ� WKH\� IHOW� DERXW�
XVLQJ�LW�DV�D�FRPSOHPHQWDU\�OHDUQLQJ�DLG�
LQ�D�4�0HWKRGRORJ\�VXUYH\�
7KH� FHOO� ELRORJ\� JUDSKLF� QRYHO� ZDV�

GHVLJQHG� DQG� ZULWWHQ� E\� WKH� SULPDU\�
LQYHVWLJDWRU� XVLQJ� VLPLODU� VWUXFWXUH� DQG�
LQIRUPDWLRQDO�FRQWHQW�IRXQG�LQ�PXOWLSOH�
KLJK�VFKRRO�DQG�FROOHJH�OHYHO�WH[WERRNV��
4�VDPSOH� VWDWHPHQWV� ZHUH� WKHQ� GHYHO�
RSHG�E\�WKH�SULPDU\�LQYHVWLJDWRU��7KHVH�
VWDWHPHQWV�ZHUH�VRUWHG� �4�VRUW��E\�SDU�
WLFLSDQWV�DFFRUGLQJ� WR�ZKLFK�VWDWHPHQWV�
WKH\�DJUHHG�RU�GLVDJUHHG�ZLWK�PRVW��7KH�
UHVXOWV� RI� WKLV� 4�0HWKRG� VWXG\� KDYH�
RXWOLQHG� ÀYH� GLIIHUHQW� DWWLWXGH� SURÀOHV�
ZLWKLQ� WKH� WHVWHG�SRSXODWLRQ�� HDFK� LQGL�
FDWLQJ�ZKLFK� DVSHFWV� RI� WKLV� HGXFDWLRQ�
HQWHUWDLQPHQW� ZHUH� PRVW� LPSRUWDQW� WR�
WKH� VWXGHQWV� ZKLOH� OHDUQLQJ� EDVLF� FHOO�
ELRORJ\��

,QWURGXFWLRQ
2YHUYLHZ�DQG�SXUSRVH�
7KH� FRQFHSW� RI� HGXFDWLRQDO� HQWHU�

WDLQPHQW� LV� FHUWDLQO\� QRW� QHZ�� ,Q� IDFW��
WKLV� FRQVWUXFWLYH�PHGLXP�FDQ�EH� WUDFHG�
EDFN� WR� HDUO\� *UHHFH�� ZKHUH� $ULVWRWOH�

GLVFXVVHG�WKH�FDSDELOLW\�RI�WKH�GUDPDWLF�
DUWV� WR� WHDFK� PRUDO� OHVVRQV� �3LRWURZ��
������� 6LQFH� WKHQ�� ¶HGXWDLQPHQW·�
WHFKQLTXHV� KDYH� EHHQ� GHYHORSHG� DQG�
HPSOR\HG� WR� HIIHFWLYHO\� LQIRUP� IDPL�
OLHV�� FRPPXQLWLHV� DQG� SDWLHQWV� WKURXJK�
YDULRXV�PHGLXPV�RI�HQWHUWDLQPHQW��3ULQW�
ZRUNV�� HOHFWURQLF� LQWHUDFWLYH� DSSOLFD�
WLRQV� �6ZDUG��5LFKDUGVRQ��.HQGULFN��	�
0DORQH\�� ������� WHOHYLVLRQ� SURJUDP�
PLQJ�� PXVLF�� DQG� HYHQ� SHUIRUPDQFH�
DUW�� VXFK� DV� LPSURYLVDWLRQDO� WKHDWHU�
�1HZFRPE�	�5LGGOHVSHUJHU���������KDYH�
EHHQ�XWLOL]HG�WR�SUHVHQW�KHDOWK�PHVVDJHV�
VWHDOWKLO\�� DV� LI� PHUHO\� WR� HQWHUWDLQ�� ,Q�
IDFW�� 0H[LFDQ� SURGXFHU� 0LJXHO� 6DELGR�
KDV�HYHQ�GHYHORSHG�D�QRYHO� VRDS�RSHUD�
GHOYLQJ� LQWR� VH[XDO� KHDOWK�� $,'6� SUH�
YHQWLRQ�� DQG� IDPLO\� SODQQLQJ� �3LRWURZ��
������� 7KHVH� SURJUHVVLYH� PHWKRGV� RI�
¶HGXWDLQLQJ·� KDYH� EHHQ� SURYHQ� DV� SHU�
YDVLYH�� DWWUDFWLYH�� HPRWLRQ�LQYRNLQJ��
SHUVXDVLYH� >DQG� LQ� VRPH� FDVHV@� SURÀW�
DEOH�DSSURDFKHV�WR�LQIRUPLQJ�WKH�SXEOLF�
�3LRWURZ���������
,W� VHHPV� ZH� KDYH� OHDUQHG� RQH� WKLQJ�

RYHU�WKH�\HDUV��DQG�WKDW�LV�HQWHUWDLQPHQW�
PHGLD� KDV� WKH� SRZHU� WR� DWWUDFW� SHRSOH�
WR� DFWLYLWLHV� WKDW� UHVXOW� LQ� ERWK� UHZDUG�
LQJ� DQG�PHPRUDEOH� H[SHULHQFHV�� 7KHVH�
HQJDJLQJ� HYHQWV� DUH� UHYLVLWHG� DW� OHLVXUH�
WR�SURYLGH�HTXDOO\�JUDWLI\LQJ�UHVXOWV�IRU�
LQGLYLGXDOV�DQG�ODUJHU�JURXSV��7R�LWV�GHW�
ULPHQW�� KRZHYHU�� VXFK� PHGLD� LV� RIWHQ�
FULWLFL]HG� E\� VFKRODUV�� SDUHQWV� DQG� WKH�
SXEOLF��ZKR�UHJDUG�WKHVH�´DGGLFWLRQVµ�DV�
GLVWUDFWLRQV�IURP�WUDGLWLRQDOO\�FRQVWUXF�
WLYH�RU�HGXFDWLRQDO�DFWLYLWLHV��)RU�H[DP�
SOH�� DQ� DUWLFOH� IURP� /LYH6FLHQFH�FRP�
VXJJHVWV�WKDW�YLGHR�JDPHV�KLQGHU�OHDUQ�
LQJ�IRU�\RXQJ�ER\V��5HWWQHU���������7KH�
NH\�WR�VKLIWLQJ�LQGLYLGXDOV�DZD\�IURP�WKH�
DGGLFWLRQ�DQG�WR�WKH�HGXFDWLRQ�LV�WR�FRP�
ELQH�WKH�HQWHUWDLQPHQW�ZLWK�OHDUQLQJ�

,Q� UHFHQW� \HDUV�� WKH� FRQFHSWLRQ� RI�
¶HGXWDLQPHQW�·� RU� PHGLD� GHVLJQHG� VSH�
FLÀFDOO\� WR� ERWK� HQWHUWDLQ� DQG� HGXFDWH��
KDV� EURDGHQHG� WKH� VFRSH� RI� WUDGLWLRQDO�
HGXFDWLRQ�� 7KLV� IRUPDW�� WKRXJK� VWLOO�
GHEDWDEOH� DV� D� VXEVWLWXWH� WR� WUDGLWLRQDO�
WHDFKLQJ� PHWKRGV�� PD\� SURYH� HIIHFWLYH�
DV� VXSSOHPHQWDO� PDWHULDO� RU� LQIRUPDO�
LQWURGXFWLRQV� WR� FODVVURRP� WRSLFV�� IRU�
H[DPSOH��D�VWXGHQW�ZKR�ZDWFKHV�D�SULPH�
WLPH�PHGLFDO�GUDPD�RQ� WKH�ULVNV�RI�VXQ�
H[SRVXUH�PD\�UHFDOO�WKH�FKDUDFWHUV��VFH�
QDULRV��DQG�SHUKDSV�HYHQ�WHFKQLFDO�MDUJRQ�
LQ�D�FODVVURRP�GLVFXVVLRQ�RQ�PHODQRPD�
ZHHNV� ODWHU�� ,Q� HIIHFW��SDVVLYH�H[SRVXUH�
WR� LQIRUPDWLRQ�HQULFKHG� HQWHUWDLQPHQW�
PD\� SURYH� EHQHÀFLDO� DV� D� PHWKRG� RI�
PDNLQJ� FRQQHFWLRQV�� UHFDOOLQJ� LQIRUPD�
WLRQ��HQKDQFLQJ�PHPRU\��DQG�VWLPXODWLQJ�
LQWHUHVW�LQ�DFDGHPLF�VXEMHFWV�
7KH� HIIHFWV� RI� VXSSOHPHQWDO�FDVXDO�

HGXWDLQPHQW� DUH� \HW� WR� EH� GHWHUPLQHG��
EXW�TXDOLWDWLYH�VWXGLHV�FDQ�SLQSRLQW�VWX�
GHQW� HQJDJHPHQW� LQ� WKH� VXEMHFW�PDWWHU��
WKXV�� GUDZLQJ� FRQFOXVLRQV� DERXW� WKH�
EHQHÀWV�RQ� OHDUQLQJ��7KHVH� UHVXOWV�PD\�
XOWLPDWHO\�EURDGHQ�RXU�XQGHUVWDQGLQJ�RI�
VWXGHQW�HSLVWHPRORJ\��%XW�EHIRUH�DQ\�RI�
WKLV�FDQ�EH�GRQH��LW�LV�LPSRUWDQW�WR�XQGHU�
VWDQG�RXU�DXGLHQFH�VR�WKDW�ZH�FDQ�HIIHF�
WLYHO\�WDUJHW�WKH�EURDGHVW�SRVVLEOH�UDQJH�
RI�VWXGHQWV�
,Q� WKLV� VWXG\�� D�JUDSKLF�QRYHO�RQ�FHOO�

ELRORJ\� ZDV� GHVLJQHG� E\� WKH� SULPDU\�
LQYHVWLJDWRU� DQG� SUHVHQWHG� WR� VWXGHQWV�
SULRU�WR�WKHLU�XQLW�RQ�FHOO�ELRORJ\��$IWHU�
WKH� XQLW� H[DP�� D� 4�PHWKRGRORJ\� VWXG\�
ZDV�FRQGXFWHG�LQ�RUGHU�WR�GHÀQH�WKH�VSH�
FLÀF�DWWLWXGHV�WRZDUGV�XVLQJ�WKH�JUDSKLF�
QRYHO�DV�D�VXSSOHPHQW�WR�OHDUQLQJ�

6LJQLÀFDQFH�RI�WKH�VWXG\�
6WXGLHV� RQ� PRGHUQ� HQWHUWDLQPHQW�

HGXFDWLRQ� DUH� UHODWLYHO\� IHZ� DQG� IDU�

0DWWKHZ�0��&LULJOLDQR

([SORULQJ�WKH�$WWLWXGHV�RI�6WXGHQWV�8VLQJ�
DQ�(GXWDLQPHQW�*UDSKLF�1RYHO�DV�D�

6XSSOHPHQW�WR�/HDUQLQJ�LQ�WKH�&ODVVURRP
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EHWZHHQ��\HW�WKH�JHQUH�DSSHDUV�SUHYDOHQW�
LQ�ERWK�RXU�HGXFDWLRQDO�V\VWHPV�DQG�FXO�
WXUH��,Q�VXFK�LQVWDQFHV�DV�PHGLFDO�GUDPD�
DQG� WHOHYLVLRQ� SURJUDPPLQJ�� UHVHDUFK�
RQ� PDLQVWUHDP� HQWHUWDLQPHQW� DQG� LWV�
HQWHUWDLQPHQW�HGXFDWLRQ� LQLWLDWLYHV� KDV�
RIIHUHG� QHZ� LQVLJKWV� RQ� KRZ� WR� HYDOX�
DWH�DQG�LPSURYH�IXWXUH�PHGLD�IRU�HGXFD�
WLRQDO�SXUSRVHV��,Q�RQH�VWXG\��WKH�LPSDFW�
RI� EUHDVW� FDQFHU�EDVHG� VWRU\OLQHV� �IURP�
SRSXODU�VHULHV·�(5�DQG�*UH\·V�$QDWRP\��
RQ� SULPHWLPH� DXGLHQFHV� ZDV� H[SORUHG�
E\�DVVHVVLQJ�WKHLU�DWWLWXGHV��NQRZOHGJH��
DQG�EHKDYLRUV�DIWHU�H[SRVXUH�WR�ERWK�SUR�
JUDPV� �+HWKHU�� +XDQJ�� %HFN�� 0XUSK\��
9DOHQWH�� ������� ,W� ZDV� IRXQG� WKDW� LQGL�
YLGXDO�SURJUDP�H[SRVXUH�RIIHUHG�PRGHU�
DWH� LPSDFW� RQ� EUHDVW� FDQFHU� DZDUHQHVV��
ZKLOH� FRPELQHG� GLVSOD\� RI� ERWK� VWRULHV�
ZDV�PRVW�HIIHFWLYH�DW�FKDQJLQJ�SRVLWLYH�
LPSDFW�RXWFRPHV��7KHVH�UHVXOWV�SURYLGHG�
LQVLJKW�RQ�KRZ�WR�LPSURYH�WKH�LPSDFW�RI�
IXWXUH� HQWHUWDLQPHQW� JRDOV� LQ� HGXFDWLRQ�
DQG�KHDOWK�
,Q� RWKHU� IRUPV� RI� HQWHUWDLQPHQW�HGX�

FDWLRQ��VWXGLHV�KDYH�SURYLGHG�D�EDVLV�IRU�
GLVFXVVLRQ� DQG� IXUWKHU� UHVHDUFK�� 6KRUW�
ÀOP� KDV� EHHQ� SURYHQ� HIIHFWLYH� DW� HGX�
FDWLQJ� 1LJHULDQ� FRPPXQLWLHV� RQ� +,9�
UHODWHG�ULVNV��/DSLQVNL�	�1ZXOX���������
5DGLR�GUDPD�KDV�KDG�SRVLWLYH�EHKDYLRU�
FKDQJLQJ�HIIHFWV�RQ�%RWVZDQD�UHVLGHQWV�
ZKHQ�LW�FRPHV�WR�+,9�VDIHW\�DQG�VWLJPD�
�3DSSDV�'H/XFD� HW� DO��� ������� (YHQ�
HGXFDWLRQDO� FDUG� JDPHV� �2GHQZHOOHU��
+VX��	�'L&DUOR��������DQG�YLGHR�JDPHV�
�'XTXH��)XQJ��0DOOHW��3RVHO��	�)OHLV]HU��
������ KDYH� EHHQ� VXFFHVVIXO� DW� SURPRW�
LQJ� OHDUQLQJ� DQG� HQJDJLQJ� VWXGHQWV� LQ�
PHGLFDO� WRSLFV�� $OO� RI� WKHVH� H[DPSOHV�
KDYH�SURYLGHG�KHDOWK�HGXFDWRUV�ZLWK�QHZ�
PRGHOV�RI�HIIHFWLYH�WHDFKLQJ�WKDW�DSSHDO�
WR�FRQWHPSRUDU\�DXGLHQFHV�
,Q� WKLV� SDUWLFXODU� VWXG\�� VXSSOHPHQWDO�

HGXFDWLRQ�HQWHUWDLQPHQW�SULQW�PHGLD�KDV�
EHHQ� LQWURGXFHG� LQ� D� FROOHJH� OHYHO� FHOO�
ELRORJ\�FRXUVH�IRU� WKH�ÀUVW� WLPH�� WDNLQJ�
WKH� SULPDU\� VWHS� WR� FUHDWLQJ� HIIHFWLYH�
HGXWDLQPHQW�� XQGHUVWDQGLQJ� WKH� DXGL�
HQFH�� 8VLQJ� 4�0HWKRGRORJ\�� ZH� DUH�
DEOH� WR� XQGHUVWDQG� WKH� VWUHQJWKV� DQG�
ZHDNQHVVHV�RI�WKLV�HGXWDLQPHQW�JUDSKLF�
QRYHO� DV� GHVFULEHG� E\� WKH� HQG� XVHUV�
�DND�� VWXGHQWV��� %\� ORRNLQJ� DW� IDFWRUV�
VXFK� DV� LQIRUPDWLRQ� UHFDOO� DQG� OHDUQLQJ�

HQJDJHPHQW��HGXFDWRUV�FDQ�XVH�WKH�LQIRU�
PDWLRQ�SURYLGHG�WR�SRWHQWLDOO\�GHYHORS�D�
PRUH�HQJDJLQJ��UDWKHU�WKDQ�SDVVLYH��FXU�
ULFXOXP�IRU�VWXGHQWV��

1DUUDWLYH��HQWHUWDLQPHQW��DQG�
OHDUQLQJ�
1DUUDWLYHV� KDYH� EHHQ� SDUWLFXODUO\�

HIIHFWLYH� DW� FRQYH\LQJ� LQIRUPDWLRQ�
WKURXJK� SRSXODU� PHGLD�� 2I� WKH� GRFX�
PHQWHG�FDVHV��PDQ\�RI� WKHVH� IDOO�XQGHU�
WKH� FDWHJRU\� RI� WHOHYLVHG� ¶PHGLFDO� GUD�
PDV�·� LQ� ZKLFK� KHDOWK� LQIRUPDWLRQ� LV�
FRPPXQLFDWHG� WR� WKH� DXGLHQFH� WKURXJK�
VWRU\�� GLDORJXH�� DQG� SORW�� 6WXGLHV� FRQ�
GXFWHG� E\� 0RKDQ� -�� 'XWWD� ������� DW�
3XUGXH� 8QLYHUVLW\� KDYH� GHPRQVWUDWHG�
WKDW� ´«LQGLYLGXDOV� ZKR� OHDUQ� VRPH�
WKLQJ� DERXW� GLVHDVH� DQG� LWV� SUHYHQWLRQ�
IURP� WHOHYLVLRQ� VRDS� RSHUDV� DQG� SULPH�
WLPH� SURJUDPPLQJ� DUH� PRUH� OLNHO\� WR�
EH�KHDOWK�RULHQWHG�WKDQ�LQGLYLGXDOV�ZKR�
GR� QRW� OHDUQ� VRPHWKLQJ� DERXW� GLVHDVH�
DQG� LWV� SUHYHQWLRQ� IURP� WHOHYLVLRQ� VRDS�
RSHUDV�DQG�SULPH�WLPH�SURJUDPPLQJ�µ�,Q�
D�VLPLODU�VWXG\��/DWLQR�SRSXODWLRQV�LQ�WKH�
8QLWHG�6WDWHV�ZHUH�PRUH�OLNHO\�WR�SXUVXH�
EUHDVW� FDQFHU� VFUHHQLQJV� DIWHU� H[SRVXUH�
WR�WHOHQRYHODV�DERXW�WKH�VXEMHFW��:LONLQ�
HW� DO��� ������� 7KURXJK� QDUUDWLYHV�� WKH�
PRWLYDWLQJ� SRZHU� RI� HQWHUWDLQPHQW�
PHGLD�FDQ�FRQVWUXFWLYHO\�HQFRXUDJH�VXE�
MHFW�UHWHQWLRQ�RI�LQIRUPDWLRQ�RQ�VHOHFWHG�
WRSLFV�
6LPLODU�PRWLYDWLQJ� HIIHFWV� KDYH� EHHQ�

REVHUYHG�LQ�SULQW�HGXWDLQPHQW�PHGLD�DV�
ZHOO��:KHQ�DSSO\LQJ�HGXFDWLRQDO�QDUUD�
WLYH�WR�SULQW��HGXWDLQPHQW�PHGLD�PD\�WDNH�
RQ�WKH�IRUP�RI�IXOO�OHQJWK�QRYHOV��DV�ZLWK�
WKH�ZRUNV�RI�EHVW�VHOOLQJ�DXWKRU�0LFKDHO�
&ULFKWRQ��RU�LOOXVWUDWHG�FKLOGUHQ·V�ERRNV��
VXFK�DV�WKH�DZDUG�ZLQQLQJ�0DJLF�6FKRRO�
%XV� VHULHV� IURP� 6FKRODVWLF� ,QF�� ,Q� RQH�
VWXG\�E\�3XWQDP�	�<DQDJLVDNR���������
´«D� ���SDJH�� ��FRORU� FRPLF� ERRN�ZDV�
GHYHORSHG�DV�SDUW�RI�D�PXOWLPHGLD�SXE�
OLF� HGXFDWLRQ� FDPSDLJQ� GHVLJQHG� WR�
LPSURYH�VNLQ�FDQFHU�NQRZOHGJH�DQG�SUH�
YHQWLRQ�GHWHFWLRQ� EHKDYLRU�µ� 2YHU� ����
RI�UHDGHUV�LQGLFDWHG�WKDW�WKH�FRPLF�ERRN�
ZDV� HDV\� WR� UHDG�� XQGHUVWDQG�� DQG� ZDV�
DOVR� LQWHUHVWLQJ�� 2QFH� GLVWULEXWHG�� GDWD�
ZHUH� FROOHFWHG�� UHYHDOLQJ� D� �����������
LQFUHDVH� LQ� VXQ�H[SRVXUH� SUHYHQWLRQ�
EHKDYLRU�

)HZ�� LI� DQ\�� VWXGLHV� KDYH� EHHQ� FRQ�
GXFWHG�WR�GHÀQH�WKH�DWWLWXGHV�RI�D�VWXGHQW�
ERG\� XVLQJ� VXSSOHPHQWDO�FDVXDO� SULQW�
HGXWDLQPHQW� LQ� SDUDOOHO� WR� FODVVURRP�
OHDUQLQJ�� ,I� DQG�ZKHQ� WKHVH� VWXGLHV� DUH�
GRQH��WKHLU�UHVXOWV�PD\�VKHG�OLJKW�RQ�KRZ�
WR�GHYHORS�SRZHUIXO�QHZ�OHDUQLQJ�WRROV��
7KHVH� LQQRYDWLYH�� QHZ�� VXSSOHPHQ�
WDO� HQWHUWDLQPHQW�HGXFDWLRQ� PDWHULDOV�
FDQ� WKHQ� HIIHFWLYHO\� SULPH� IXWXUH� VWX�
GHQWV� IRU� OHDUQLQJ� LQ� D�PRUH� WUDGLWLRQDO�
HQYLURQPHQW�

0HWKRGRORJ\
0DWHULDOV��¶(GXWDLQPHQW·�JUDSKLF�

QRYHO�RQ�FHOO�ELRORJ\�
7RGG� 	� %KX� &RQTXHU� &HOO� %LRORJ\�

LV� DQ�RULJLQDO�� KLJKO\� VW\OL]HG� DQG�SORW�
GULYHQ� JUDSKLF� QRYHO� RQ� EDVLF� FHOO�
ELRORJ\� ZULWWHQ� DQG� LOOXVWUDWHG� E\� WKH�
SULPDU\� LQYHVWLJDWRU�� /LNH� D� WUDGLWLRQDO�
FRPLF�ERRN��IUDPHG�LPDJHV�DUH�XVHG�WR�
GHVFULEH� VWRU\� SURJUHVVLRQ� DQG� DFWLRQ�
ZKLOH� WH[W� EXEEOHV� DUH� XVHG� WR� FRQWDLQ�
GLDORJXH�� 7KH� QDUUDWLYH�� ZKLFK� IRO�
ORZV� WZR�VWXGHQWV�GHVSHUDWHO\� WU\LQJ� WR�
HVFDSH�D�JLDQW�FHOO�LQ�RUGHU�WR�DWWHQG�WKHLU�
ÀQDO�H[DP��LV�GHVLJQHG�WR�FRYHU�DV�PXFK�
LQIRUPDWLRQ�DV�SRVVLEOH�ZKLOH�PDLQWDLQ�
LQJ�DQ�HQJDJLQJ��IDVW�SDFHG�SORW��
,PSRUWDQW� LQIRUPDWLRQ� RQ� FHOOXODU�

RUJDQHOOHV� DQG� FHOOXODU� IXQFWLRQV� ZDV�
LQLWLDOO\� DFTXLUHG� IURP�KLJK� VFKRRO� DQG�
FROOHJH�OHYHO�ELRORJ\�WH[WERRNV��VXFK�DV�
7KH�:RUOG�RI�WKH�&HOO���WK�(G���E\�%HFNHU��
.OHLQVPLWK�� DQG� +DUGLQ� �������� DQG�
%LRORJ\���WK�(G���E\�&DPSEHOO�DQG�5HHVH�
��������7KHVH�VRXUFHV�SURYLGHG�VWUXFWXUH�
DQG�JXLGHOLQHV�IRU�WKH�PRVW�IXQGDPHQWDO�
LQIRUPDWLRQ� RQ� FHOO� ELRORJ\�� &KDUDFWHU�
GHYHORSPHQW��SORW�SURJUHVVLRQ��GLDORJXH�
VFULSWLQJ�� DQG� FRQFHSW� VWRU\ERDUGLQJ�
ZHUH�WKHQ�DSSOLHG�XVLQJ�WKH�FRUH�HGXFD�
WLRQDO�LQIRUPDWLRQ�DV�WKH�IUDPHZRUN�IRU�
HQWHUWDLQPHQW�FRQWHQW��&RPSOHWHG�GUDIWV�
ZHUH�UHYLHZHG��DQG�D�ÀQDO�YHUVLRQ�RI�WKH�
QRYHO�ZDV�GLJLWDOO\�SDLQWHG�DQG�SUHSDUHG�
LQ�$GREH�3KRWRVKRS��$�YLUWXDO�LQWHUDFWLYH�
FRPLF� ERRN� ZDV� WKHQ� GHYHORSHG� XVLQJ�
D� GHPR� $GREH� )ODVK� DSSOLFDWLRQ� IURP�
)ODVK3DJH)OLS�FRP�LQ�RUGHU�IRU�VWXGHQWV�
WR�HDVLO\�DFFHVV� WKH�PDWHULDO��7KH� LQWHU�
DFWLYH�GHPR�DOORZV� WKH�XVHU� WR� WXUQ� WKH�
SDJHV�RI�WKH�FRPLF�ERRN�YLUWXDOO\��VLPX�
ODWLQJ�UHDOLVWLF�PDJD]LQH�G\QDPLFV�
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0DWHULDOV�� 4�6DPSOH�� FRQGLWLRQ� RI�
LQVWUXFWLRQ�	�DQVZHU�VKHHW�
%HFDXVH� WKH� VWXG\� LQYROYHG� WKH�

YLHZSRLQWV� DQG� RSLQLRQV� RI� WKH� SDU�
WLFLSDQWV��4�PHWKRGRORJ\�ZDV� WKH�PRVW�
HIIHFWLYH� PHWKRG� RI� REWDLQLQJ� GDWD��
4�0HWKRGRORJ\� LV� D� FRPELQDWLRQ� RI�
TXDOLWDWLYH� DQG� TXDQWLWDWLYH� VWDWLVWLFDO�
WHFKQLTXHV�XWLOL]HG�WR�H[WUDFW�FRPPRQO\�
VKDUHG�RSLQLRQV�UHJDUGLQJ�D�VSHFLÀF�WRSLF�
RI� LQTXLU\�� ,W� LV� DQ� DSSURSULDWH� WRRO� IRU�
PHDVXULQJ�VPDOO�VDPSOH�VL]HV�WR�H[WUDFW�
WKH� PRVW� FRPPRQ� RSLQLRQV� VKDUHG� E\�
D� WDUJHWHG� SRSXODWLRQ�� 7KH� TXDOLWDWLYH�
PHWKRGV� RI� WKH� 4�0HWKRGRORJ\� DOORZ�
IRU�IDFWRU�DQDO\VLV�RI�WKH�PRVW�FRPPRQO\�
IRUPXODWHG� RSLQLRQV� LGHQWLÀHG� DIWHU� WKH�
GDWD� DUH� FROOHFWHG� �9DOHQWD� 	� :LJJHU��
������
7R� EHJLQ�� WKH� SULPDU\� LQYHVWLJDWRU�

GHYHORSHG� D� OLVW� RI� WZHQW\�WKUHH� �����
VXEMHFWLYH� VWDWHPHQWV� �4�6DPSOH�� WKDW�
H[SUHVVHG� WKH� RSLQLRQV� WR� EH� H[WUDFWHG�
RI� WKH� SDUWLFLSDWLQJ� VXEMHFWV� �VHH�
$SSHQGL[���7KHVH�VWDWHPHQWV�ERWK� LQGL�
UHFWO\�DQG�GLUHFWO\�H[SORUHG� WKH� IROORZ�
LQJ�TXHVWLRQV�
�� 'LG�\RX�KDYH�SULRU�NQRZOHGJH�RI�
FHOOXODU�RUJDQHOOHV�EHIRUH�UHDGLQJ�
WKH�JUDSKLF�QRYHO"�

�� 'LG�\RX�OHDUQ�QHZ�FRQFHSWV�LGHDV�
LQIRUPDWLRQ�IURP�WKH�JUDSKLF�
QRYHO"

�� :DV�WKH�JUDSKLF�QRYHO�HQMR\DEOH"�
(QWHUWDLQLQJ"�+XPRURXV"

�� :HUH�\RX�DEOH�WR�UHFRJQL]H�RUJDQ�
HOOHV�IURP�HYHQWV�LQ�WKH�QRYHO�ZKLOH�
LQ�OHFWXUH"

�� 'LG�\RX�ÀQG�WKH�QRYHO�KHOSIXO�LQ�
XQGHUVWDQGLQJ�FRQFHSWV"

�� 'LG�\RX�UHFDOO�LQIRUPDWLRQ�HYHQWV�
IURP�WKH�JUDSKLF�QRYHO�GXULQJ�\RXU�
XQLW�DVVHVVPHQW"�'XULQJ�\RX�VWXG�
LHV�SULRU�WR�\RXU�DVVHVVPHQW"

�� :RXOG�\RX�UHDG�WKH�JUDSKLF�QRYHO�
DJDLQ�QRZ�WKDW�\RX�KDYH�NQRZOHGJH�
RQ�WKH�VXEMHFW"�:RXOG�\RX�ÀQG�LW�
PRUH�HQMR\DEOH"

�� :RXOG�\RX�VD\�\RX�ZHUH�PRUH�
LQWHUHVWHG�LQ�OHDUQLQJ�FHOO�ELRORJ\�
DIWHU�UHDGLQJ�WKH�QRYHO"

�� :KDW�ZDV�WKH�QRYHO�PRVW�OHDVW�VXF�
FHVVIXO�DW�DFFRPSOLVKLQJ"

,Q� DGGLWLRQ�� WKH� VXUYH\� SDUWLFLSDQWV�
ZHUH� JLYHQ� GHWDLOHG� LQVWUXFWLRQV�� XVLQJ�

D� ¶&RQGLWLRQ� RI� ,QVWUXFWLRQ�·� RQ� KRZ�
WR� SURFHHG� ZLWK� WKH� VRUWLQJ� PHWKRG�
RI� 4�0HWKRGRORJ\�� 7KH� &RQGLWLRQ� RI�
,QVWUXFWLRQ� LV� D� EULHI� GHVFULSWLRQ� RI� WKH�
UHVHDUFK�WRSLF��WKHPH��DUWLFXODWHG�LQ�WKH�
IRUP�RI�D�TXHVWLRQ� WKDW� WKH�VXEMHFWV�DUH�
WR� XVH� DV� D� UHIHUHQFH� SRLQW� ZKLOH� VRUW�
LQJ�WKH�4�6HW�VWDWHPHQWV��7KH�H[SUHVVHG�
JRDOV�RI�WKH�UHVHDUFK�DQG�WKH�WRSLF�LWVHOI�
ZDV� DOVR� GHVFULEHG�� $� 4�PHWKRGRORJ\�
DQVZHU� VKHHW� ZDV� GHYHORSHG� LQ� DFFRU�
GDQFH� ZLWK� VWDQGDUG� GHVLJQ� SURFHGXUHV�
�)LJXUH����

0HWKRGV�RI�LQTXLU\�
&RPPXQLFDWLRQ� DQG� FROODERUD�

WLRQ� ZLWK� WKH� 8QLYHUVLW\� RI� ,OOLQRLV� DW�
&KLFDJR·V� ELRORJ\� GHSDUWPHQW� DQG� LWV�
IDFXOW\�SURYLGHG�DFFHVV� WR� WHVWDEOH�VXE�
MHFWV��)RUW\�QLQH�VWXGHQWV�ZHUH�UHFUXLWHG�
IRU� WKH� 4�PHWKRGRORJ\� VXUYH\� DQG�
JUDSKLF� QRYHO� UHYLHZ�� &RQVHQW� IRUPV�
ZHUH�JLYHQ� WR�YROXQWHHUV� WR�ÀOO�RXW�DQG�
UHWXUQ�WR�WKH�SULPDU\�LQYHVWLJDWRU�ZLWKLQ�
��� KRXUV��$OO� SDUWLFLSDQWV� LQ� WKH� VWXG\�
ZHUH� ��� \HDUV� RU� ROGHU� DQG� HQUROOHG� LQ�
D�ELRORJ\�FRXUVH� WHDFKLQJ� WKH�EDVLFV�RI�
FHOO�ELRORJ\��
6WXGHQWV� SDUWLFLSDWLQJ� LQ� WKH� JUDSKLF�

QRYHO�UHYLHZ�DQG�4�0HWKRGRORJ\�VXUYH\�
REWDLQHG�DFFHVV�WR�DQ�HOHFWURQLF�FRS\�RI�
WKH�FXVWRP�JUDSKLF�QRYHO��7KLV�RFFXUHG�
RQH�ZHHN�EHIRUH� WKH�RQVHW�RI� WKHLU�XQLW�
RQ�EDVLF�FHOO�ELRORJ\��6XEMHFWV�ZHUH�WKHQ�
LQVWUXFWHG� WR� UHYLHZ� WKH� JUDSKLF� QRYHO�
GXULQJ�WKH�ZHHN�SULRU�WR�WKHLU�DFDGHPLF�
XQLW��DQG�UHWXUQ�WR�LW�DW�WKHLU�OHLVXUH�XQWLO�
WKH�HQG�RI�WKH�VWXG\��

$IWHU� WKH� FRQFOXVLRQ� RI� WKH� FRXUVH�
VHFWLRQ� RQ� EDVLF� FHOO� ELRORJ\�� VWXGHQWV�
ZHUH�JLYHQ�WKH����4�6HW�VWDWHPHQWV�DQG�
DQ� DQVZHU� VKHHW��:LWK� WKHVH�� WKH\� SUR�
FHHGHG� WR� SHUIRUP� D� 4�6RUW�� .HHSLQJ�
WKH� &RQGLWLRQ� RI� ,QVWUXFWLRQ� LQ� PLQG��
WKH�VXEMHFWV�ZHUH�DVNHG�WR�FRQÀJXUH�WKH�
VRUWHG� VWDWHPHQWV� DQG� SODFH� WKH� UDQNHG�
VWDWHPHQWV�RQ�D�EODQN�DQVZHU�VKHHW��7KH�
4�6RUW� �UDQNHG� VWDWHPHQWV�� UHSUHVHQWV�
WKH�RQH�KXQGUHG�SHUFHQW��������VXEMHF�
WLYH�UHVSRQVHV�UHÁHFWLQJ�WKH�SDUWLFLSDQWV·�
RSLQLRQV�
7KHUH�ZHUH����VWDWHPHQWV�WR�VRUW��7KH�

SDUWLFLSDQWV� ZHUH� DVNHG� WR� SODFH� WKH�
VRUWHG� VWDWHPHQWV� LQ� RUGHU� IURP� ´0RVW�
$JUHHDEOHµ� WR� ´0RVW� 'LVDJUHHDEOHµ� LQ�
WKH� JULG�GHVLJQHG� DQVZHU� VKHHW� �)LJXUH�
����)RU�H[DPSOH�� HDFK�SDUWLFLSDQW·V� WZR�
PRVW�DJUHHDEOH�VWDWHPHQWV��LGHQWLÀHG�E\�
WKH� DVVLJQHG� QXPEHUV� RQ� WKH�4� VDPSOH�
OLVW��ZHUH�SODFHG�LQ�WKH�WZR�ER[HV�DW�WKH�
IDU� ULJKW� RI� WKHLU� JULG� DQG� HDFK� SDUWLFL�
SDQW·V�WZR�PRVW�GLVDJUHHDEOH�VWDWHPHQWV�
ZRXOG�EH�SODFHG�LQ�WKH�WZR�ER[HV�DW�WKH�
IDU�OHIW�RI�WKHLU�JULG��$�GXUDWLRQ�RI�������
PLQXWHV� ZDV� VXIÀFLHQW� IRU� WKH� FRPSOH�
WLRQ�RI�WKLV�DFWLYLW\�

3RSXODWLRQ�6DPSOLQJ�PHWKRGV�
7KH� SRSXODWLRQ� RI� SDUWLFLSDQWV� FRQ�

VLVWHG�RI����LQGLYLGXDOV�EHWZHHQ�WKH�DJHV�
RI����DQG����ZKR�ZHUH�HQUROOHG�LQ�D�ELRO�
RJ\� FRXUVH� FRYHULQJ� EDVLF� FHOO� ELRORJ\�
DW� WKH�8QLYHUVLW\�RI�,OOLQRLV�DW�&KLFDJR��
7KHUH�ZHUH����PDOH�SDUWLFLSDQWV�DQG����
IHPDOH�SDUWLFLSDQWV��7KHVH�VWXGHQWV�ZHUH�
QRW� FRPSHQVDWHG� IRU� SDUWLFLSDWLRQ�� DQG�

My views on the cell biology graphic novel

Disagreeable
-3 (2) -2 (3) -1 (4) 0 (5) +1 (4) +2 (3) +3 (2)

Agreeable

Figure 1: Sorting grid answer sheet 
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WKH�VWXG\�UHPDLQHG�VROHO\�RQ�D������YRO�
XQWDU\�EDVLV��(OLJLELOLW\�FULWHULD�UHTXLUHG�
SDUWLFLSDQWV� WR� EH� (QJOLVK�VSHDNLQJ��
)DFXOW\�DW� WKH�SDUWQHU� LQVWLWXWLRQ� LGHQWL�
ÀHG� D� SRSXODWLRQ� RI� HOLJLEOH� VWXGHQWV��
DQG� UHFUXLWPHQW� RFFXUUHG� SULRU� WR� D�
VFKHGXOHG�ELRORJ\�FODVV�

0HWKRGV�RI�DQDO\VLV�DQG�
LQWHUSUHWDWLRQ�RI�GDWD�
7KH�4�VRUW�UHVSRQVHV�LQGLFDWH�KRZ�WKH�

VWXGHQWV�IHOW�DERXW�WKH�JUDSKLF�QRYHO�DQG�
KRZ� LW�PD\� KDYH� KHOSHG� LQ� WKHLU� OHDUQ�
LQJ� DQG� UHYLHZ� H[SHULHQFHV�� $OO� UDZ�
GDWD�DQDO\VLV�KDV�EHHQ�FRPSOHWHG�XVLQJ�
D� 4�PHWKRGRORJ\� SURJUDP�� 340HWKRG�

VRIWZDUH��340�������DYDLODEOH�YLD��KWWS���
ZZZ�OU]�PXHQFKHQ�GH�aVFKPROFN�
TPHWKRG�GRZQST[�KWP�
6WDWHPHQWV� DQG� UDZ� VRUW� GDWD� ZHUH�

LQSXW� LQWR� WKH� 340HWKRG� VRIWZDUH�
XVLQJ� 67$7(6� DQG� 4(17(5� SURJUDP�
SURPSWV� UHVSHFWLYHO\�� 9DOXHV� DUH� JLYHQ�
WR� WKH� VHYHQ� VRUW� GDWD� FROXPQV� RI� WKH�
JULG��)LJXUH�����7KH�YDOXH�UDQJH�DVFHQGV�
IURP� ��� �PRVW� GLVDJUHHDEOH� VWDWHPHQWV��
WR���� �PRVW� DJUHHDEOH� VWDWHPHQWV��ZLWK�
��EHLQJ�QHXWUDO��2QFH�DOO����VRUWV�ZHUH�
HQWHUHG� LQWR� WKH� 340HWKRG� SURJUDP�� D�
3ULQFLSDO�&RPSRQHQWV�DQDO\VLV�ZDV�SHU�
IRUPHG�� 7KLV� DQDO\VLV� HIIHFWLYHO\� WDNHV�
WKH� UDZ� GDWD� ÀOH� FUHDWHG� E\�4(17(5��
D� FRPSLODWLRQ� RI� DOO� VWXGHQW� UHVSRQVHV��
DQG�FRPSXWHV�DQG�RXWSXWV�D�FRUUHODWLRQ�
PDWUL[�LQWR�DQRWKHU�ÀOH��7KLV�FRUUHODWLRQ�
PDWUL[� GHVFULEHV� UHODWLRQVKLSV� EHWZHHQ�
DOO�SDLUV�RI�GDWD�LQ�WKH�VHW��,Q�DGGLWLRQ��DQ�
XQ�URWDWHG� IDFWRU� ORDGLQJV� ÀOH�ZDV� DOVR�
FUHDWHG��6FKPRON���������
%\� URWDWLQJ� WKH� IDFWRU� ORDGLQJV� ZLWK�

WKH� 49$5,0$;�� WKH� SULPDU\� LQYHV�
WLJDWRU� SHUIRUPHG� D� FRQYHQWLRQDO� IDF�
WRU� DQDO\VLV�� FUHDWLQJ� PXOWLSOH� URWDWLRQ�
ORDGLQJV�IRU�FRPSDULVRQV��7KHVH�IDFWRU�
DQDO\]HG� VWDWHPHQWV� UHYHDOHG� D� OLPLWHG�
QXPEHU� RI� GHÀQLWLYH� FRUUHVSRQGLQJ�
SDWWHUQV� IURP� WKH� FROOHFWLRQ� RI� HQWHUHG�
4� VRUWV�� 7KHVH� FRUUHODWLRQV� DUH� LQGLFD�
WLYH� RI� VLPLODU� YLHZSRLQWV�� ZKLFK� ZLOO�
GHVFULEH� HDFK� JURXS·V� DWWLWXGH� WRZDUGV�
XVLQJ�WKH�JUDSKLF�QRYHO�DV�D�OHDUQLQJ�DLG��
7KH� SURJUDP� DGG�RQ� 34527� DXWR�

PDWLFDOO\�ÁDJV�YDOXHV� WR� DVVRFLDWH�ZLWK�
VSHFLÀF� IDFWRUV��7KHQ� WKH�4$1$/<=(�
SURPSW� LV� LQLWLDWHG� WR� SURYLGH� WKH� SUL�
PDU\� LQYHVWLJDWRU� ZLWK� D� FRPSOHWH� VWD�
WLVWLFDO� RXWSXW� RI� WKH� FROOHFWHG�4� VRUWV��
:LWK�WKHVH�GDWD��WKH�SULPDU\�LQYHVWLJDWRU�
ZDV� DEOH� WR� LQIHU� FRQFOXVLRQV� EDVHG� RQ�
WKH�SDWWHUQV�RI�WKRXJKW�EHKLQG�HDFK�IDF�
WRU�JURXS�

5HVXOWV
7KH� ��� YROXQWDU\� SDUWLFLSDQWV� �RYHU�

WKH�DJH�RI�����UHSUHVHQW�WKH�PDMRULW\�RI�
VWXGHQWV�HQUROOHG�LQ�WKH�FRXUVH��$QDO\VLV�
RI� WKH� 4�VRUWV� UHVXOWHG� LQ� D� ÀYH� IDFWRU�
VROXWLRQ� �L�H�� WKH� IDFWRU� DUUD\��� WKDW� LV��
ÀYH� GLVWLQFWO\� GLIIHUHQW� DWWLWXGH� SURÀOHV�
GHÀQHG�E\�WKH�UHVSRQGHQWV·�SHUFHSWLRQV��
7KH� IROORZLQJ� QRWHG� VWDWHPHQWV� QRW�

Table 1: Factor Q-sort values for each statement Factor Arrays

No. Statement No. I II III IV V

1 I learned new concepts from the graphic novel. 1 1 -2 2 3 0

2 I found the graphic novel entertaining. 2 3 -1 2 -2 3

3 I found the graphic novel humorous. 3 1 -2 -1 -3 1

4 I found the graphic novel enjoyable. 4 2 0 1 -1 2

5 The graphic novel made me aware of new 
concepts. 5 1 0 0 2 -1

6 I remembered events from the comic book while 
in lecture. 6 -1 -1 1 3 1

7 I recalled events from the novel during my unit 
test. 7 -2 0 0 1 0

8 I remembered events from the novel while 
studying. 8 -2 0 0 1 -1

9 I would read the novel again since I have studied 
cell biology. 9 -3 -3 -3 0 -1

10 The graphic novel helped me visualize cellular 
organelles. 10 -1 1 1 2 1

11 The graphic novel helped me understand cellular 
organelle functions. 11 -1 0 2 2 0

12 I would find the comic more enjoyable now that I 
have studied cell biology. 12 0 -1 -1 -3 2

13 After reading the novel, I became interested in 
learning about cells. 13 -3 -3 -2 -2 0

14 Before reading the novel, I was interested in 
learning about cells. 14 -2 -1 -3 -1 -2

15 Entertainment media like the graphic novel 
makes learning more enjoyable. 15 2 3 -1 1 3

16 I would like to use entertainment media like this 
graphic novel in my school classes. 16 3 3 -2 0 2

17 I enjoy entertainment that applies non-fiction 
science topics. 17 2 -2 -2 -1 -2

18 The graphic novel was organized. 18 0 1 3 0 0

19 The graphic novel was informative. 19 0 2 3 1 -1

20 The art style of the graphic novel was appealing. 20 1 1 1 0 -2

21 I would use the graphic novel as a reference on 
cellular organelles. 21 -1 1 0 -1 -3

22 I would recommend this novel to classmates and 
friends. 22 0 2 -1 -2 1

23 I became more familiar with cell biology topics 
after reading the novel. 23 0 2 0 0 -3

Standard Deviation = 1.719

Variance = 2.957
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RQO\� FKDUDFWHUL]H� HDFK� JURXS�� EXW� DOVR�
GHÀQH� WKH� LQGLYLGXDO�ZLWKLQ� WKDW�JURXS��
6WDWHPHQWV�ZLWK�D�VDOLHQW����RU����UDWLQJ�
GHÀQH� WKH� PRVW� LPSRUWDQW� RSLQLRQV� RI�
HDFK�DWWLWXGH�SURÀOH��7DEOH����
6WXGHQWV� ORDGLQJ� RQ� WKH� ÀUVW� IDFWRU�

�,�� IRXQG� WKH� JUDSKLF� QRYHO� HQWHUWDLQ�
LQJ� �VWDWHPHQW� ��� ZLWK� D� KLJKO\� VDOLHQW�
��� UDWLQJ�� DQG�ZRXOG� OLNH� WR�XVH� HQWHU�
WDLQPHQW� PHGLD� OLNH� WKLV� JUDSKLF� QRYHO�
LQ� WKHLU� VFKRRO� FODVVHV� �VWDWHPHQW� �����
7KH\�ZRXOG�QRW��KRZHYHU��UHDG�WKH�QRYHO�
DJDLQ�DIWHU�WDNLQJ�FHOO�ELRORJ\��VWDWHPHQW�
���ZLWK�D�KLJKO\�QHJDWLYH�LPSRUWDQFH����
UDQN�� RU� ZHUH� QRW� DQ\� PRUH� LQWHUHVWHG�
LQ� FHOO� ELRORJ\� DIWHU� UHDGLQJ� WKH� QRYHO�
�VWDWHPHQW������7KHVH�UHVSRQVHV�LQGLFDWH�
D�GHVLUH�WR�XVH�HQWHUWDLQLQJ�HGXWDLQPHQW�
LQ�VFKRRO��ZLWKRXW� WDNLQJ�XS�DQ� LQWHUHVW�
LQ�WKH�WRSLF�RU�VLJQLÀFDQWO\�OHDUQLQJ�IURP�

WKH� QRYHO�� 2WKHU� VLJQLÀFDQW� VWDWHPHQWV�
LQFOXGH� ��� UDQNLQJV� IRU� VWDWHPHQWV� ���
�´,� HQMR\� HQWHUWDLQPHQW� WKDW� DSSOLHV�
QRQ�ÀFWLRQ�VFLHQFH�WRSLFV�µ������´,�IRXQG�
WKH� JUDSKLF� QRYHO� HQMR\DEOH�µ�� DQG� ���
�´(QWHUWDLQPHQW�PHGLD� OLNH� WKH� JUDSKLF�
QRYHO�PDNHV�OHDUQLQJ�PRUH�HQMR\DEOH�µ��
DV�ZHOO� DV� VLJQLÀFDQW� ��� UDQN� IRU� VWDWH�
PHQWV� ��� �´%HIRUH� UHDGLQJ� WKH� QRYHO�� ,�
ZDV�LQWHUHVWHG�LQ�OHDUQLQJ�DERXW�FHOOV�µ��
DQG����´,�UHFDOOHG�HYHQWV�IURP�WKH�QRYHO�
GXULQJ� P\� XQLW� WHVW�µ��� )DFWRU� ,� ZDV�
ODEHOHG� WKH� ´GLYHUVLRQ� VHHNLQJµ� JURXS�
�7DEOH����
3DUWLFLSDQWV�ORDGLQJ�RQ�WKH�VHFRQG�IDF�

WRU��,,��IHOW�WKDW�HQWHUWDLQPHQW�PHGLD�OLNH�
WKH�JUDSKLF�QRYHO�PDNHV� OHDUQLQJ�PRUH�
HQMR\DEOH� DQG� ZRXOG� OLNH� WR� XVH� VXFK�
PHGLD�LQ�WKHLU�FRXUVHV��VWDWHPHQWV���DQG�
����� +RZHYHU�� DV� ZLWK� IDFWRU� ,�� WKHVH�

VWXGHQWV�IHOW�WKDW�WKH\�ZHUH�QRW�LQWHUHVWHG�
LQ�OHDUQLQJ�FHOO�ELRORJ\�DIWHU�UHDGLQJ�WKH�
QRYHO�QRU�ZRXOG�WKH\�UHDG�LW�DJDLQ�DIWHU�
WDNLQJ�WKH�FRXUVH��VWDWHPHQWV����DQG�����
2WKHU� VWDWHPHQWV� LQFOXGH� VLJQLÀFDQW����
UDQNLQJV� IRU� VWDWHPHQWV� ��� �´,� EHFDPH�
PRUH� IDPLOLDU� ZLWK� FHOO� ELRORJ\� WRS�
LFV� DIWHU� UHDGLQJ� WKH�QRYHO�µ��� ��� �´7KH�
JUDSKLF� QRYHO� ZDV� LQIRUPDWLYH�µ�� DQG�
��� �´,�ZRXOG� UHFRPPHQG� WKLV� QRYHO� WR�
FODVVPDWHV�DQG�IULHQGV�µ��DV�ZHOO�DV�VLJ�
QLÀFDQW����UDQNLQJV�IRU�VWDWHPHQWV����´,�
OHDUQHG� QHZ� FRQFHSWV� IURP� WKH� JUDSKLF�
QRYHO�µ��� �� �´,� IRXQG� WKH� JUDSKLF� QRYHO�
KXPRURXV�µ��DQG�����´,�HQMR\�HQWHUWDLQ�
PHQW� WKDW�DSSOLHV� WR�QRQ�ÀFWLRQ�VFLHQFH�
WRSLFV�µ���%HFDXVH� WKHLU� UHVSRQVHV�VHHP�
WR� LQGLFDWH� SRVLWLYH� IHHOLQJV� WRZDUGV�
HQWHUWDLQPHQW�HGXFDWLRQ�� )DFWRU� ,,� ZDV�
ODEHOHG� WKH� ´SUR�HGXWDLQPHQWµ� JURXS�
�7DEOH����
7KRVH�4�VRUW�UHVSRQGHQWV�WKDW� ORDGHG�

RQ�WKH�WKLUG�IDFWRU��,,,��IRXQG�WKH�JUDSKLF�
QRYHO� ERWK� LQIRUPDWLYH� DQG� RUJDQL]HG�
�VWDWHPHQWV� ��� DQG� ���� EXW�ZHUH� QHYHU�
LQWHUHVWHG� LQ� OHDUQLQJ�FHOOV�EHIRUH� UHDG�
LQJ� WKH�QRYHO� �VWDWHPHQW������7KH\�DOVR�
LQGLFDWHG�WKDW�WKH\�ZRXOG�UDWKHU�QRW�UHDG�
WKH�QRYHO�DJDLQ�QRZ�WKDW�WKH\�XQGHUVWDQG�
FHOO� ELRORJ\� �VWDWHPHQW� ���� 6LJQLÀFDQW�
��� UDQNLQJV� DUH� JLYHQ� WR� VWDWHPHQWV� ���
�´7KH� JUDSKLF� QRYHO� KHOSHG� PH� XQGHU�
VWDQG�FHOOXODU�RUJDQHOOH�IXQFWLRQV�µ��DQG�
���´,�IRXQG�WKH�JUDSKLF�QRYHO�HQWHUWDLQ�
LQJ�µ�� ZKLOH� ��� UDQNLQJV� DUH� JLYHQ� WR�
VWDWHPHQWV� ��� �´,� HQMR\� HQWHUWDLQPHQW�
WKDW� DSSOLHV� QRQ�ÀFWLRQ� VFLHQFH� WRS�
LFV�µ��DQG�����´$IWHU�UHDGLQJ�WKH�QRYHO��
,� EHFDPH� LQWHUHVWHG� LQ� OHDUQLQJ� DERXW�
FHOOV�µ���%HFDXVH�WKLV�JURXS�GRHVQ·W�KROG�
D�SDVVLRQ�IRU�WKH�VXEMHFW�PDWWHU�DQG�WHQGV�
WR� IRFXV� RQ� WKH� VWUXFWXUH� RI� WKH� QRYHO��
)DFWRU� ,,,� LV� GXEEHG� WKH� ´VWULFWO\� EXVL�
QHVVµ�JURXS��7DEOH���RQ�WKH�QH[W�SDJH��
7KH�IRXUWK�IDFWRU��,9��ORDGHUV�UHPHP�

EHUHG�HYHQWV�IURP�WKH�FRPLF�ERRN�ZKLOH�
LQ�OHFWXUH�DQG�OHDUQHG�QHZ�FRQFHSWV�IURP�
WKH�JUDSKLF�QRYHO� �VWDWHPHQWV���DQG�����
7KH\�DOVR�UHSRUWHG�WKDW�WKH\�GLG�QRW�ÀQG�
WKH�QRYHO�WR�EH�KXPRURXV�DQG�ZRXOG�QRW�
ÀQG�LW�DQ\�PRUH�HQMR\DEOH�QRZ�WKDW�WKH\�
KDYH� VWXGLHG� FHOO� ELRORJ\� �VWDWHPHQWV� ��
DQG������)DFWRU�,9�ZDV�QDPHG�WKH�¶LQIRU�
PDWLRQ� UHFDOO·� JURXS�� 2WKHU� VWDWHPHQWV�
WKDW�GHÀQH�WKLV�JURXS�DUH�LQGLFDWHG�E\����

Table 2 – Factor I Profile: The ‘Diversion Seeking’ Group

Grid Position Number Statement 

+3 2 I found the graphic novel entertaining.

+3 16 I would like to use entertainment media like this graphic novel in my school 
classes.

0 12 I would find the comic book more enjoyable now that I have studied cell 
biology.

0 18 The graphic novel was organized.

0 19 The graphic novel was informative.

0 22 I would recommend this novel to classmates and friends.

0 23 I became more familiar with cell biology topics after reading the novel.

-3 13 After reading the novel, I became interested in learning about cells.

-3 9 I would read the novel again since I have studied cell biology.

Table 3 – Factor II Profile: The ‘Pro-Edutainment’ Group

Grid Position Number Statement 

+3 15 Entertainment media like the graphic novel makes learning more enjoyable.

+3 16 I would like to use entertainment media like this graphic novel in my school 
classes.

0 4 I found the graphic novel enjoyable.

0 5 The graphic novel made me aware of new concepts.

0 7 I recalled events from the novel during my unit test.

0 8 I remembered events from the novel while studying.

0 11 The graphic novel helped me understand cellular organelle functions.

-3 9 I would read the novel again since I have studied cell biology.

-3 13 After reading the novel, I became interested in learning about cells.
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UDQNLQJV�IRU�VWDWHPHQWV����´7KH�JUDSKLF�
QRYHO�PDGH�PH�DZDUH�RI�QHZ�FRQFHSWV�µ��
DQG� ��� �´7KH� JUDSKLF� QRYHO� KHOSHG�PH�
YLVXDOL]H� FHOOXODU� RUJDQHOOHV�µ��� DV� ZHOO�

DV� VLJQLÀFDQW� ��� UDQNLQJV� IRU� VWDWH�
PHQWV� ��� �´$IWHU� UHDGLQJ� WKH� QRYHO��
,� EHFDPH� LQWHUHVWHG� LQ� OHDUQLQJ� DERXW�
FHOOV�µ��DQG����´,�IRXQG�WKH�JUDSKLF�QRYHO�

HQWHUWDLQLQJ�µ���5HIHU� WR�7DEOH���IRU� WKH�
)DFWRU�,9�SURÀOH�
)LQDOO\�� VWXGHQWV� ORDGLQJ� RQ� WKH� ÀIWK�

IDFWRU��9��IRXQG�WKH�JUDSKLF�QRYHO�WR�EH�
HQWHUWDLQLQJ� �VWDWHPHQW� ��� DQG� IHOW� WKDW�
HQWHUWDLQPHQW� PHGLD� OLNH� WKH� JUDSKLF�
QRYHO� PDGH� OHDUQLQJ� PRUH� HQMR\DEOH�
�VWDWHPHQW� ����� +RZHYHU�� WKH\� GLG� QRW�
IHHO� WKDW� WKH� JUDSKLF� QRYHO� VKRXOG� EH�
XVHG�DV�D�UHIHUHQFH�RQ�FHOOXODU�RUJDQHOOHV�
�VWDWHPHQW�����QRU�GLG�WKH\�EHFRPH�PRUH�
IDPLOLDU� ZLWK� FHOO� ELRORJ\� WRSLFV� DIWHU�
UHDGLQJ�WKH�QRYHO��VWDWHPHQW������$�UDQN�
LQJ� RI� ��� IRU� VWDWHPHQWV� ��� �´,� ZRXOG�
ÀQG� WKH� FRPLF� ERRN� PRUH� HQMR\DEOH�
QRZ� WKDW� ,� KDYH� VWXGLHG� FHOO� ELRORJ\�µ��
DQG� ��� �´,�ZRXOG� OLNH� WR� XVH� HQWHUWDLQ�
PHQW�PHGLD�OLNH�WKH�JUDSKLF�QRYHO�LQ�P\�
VFKRRO�FODVVHV�µ��ZDV�IRXQG��DV�ZHOO�DV�D�
VLJQLÀFDQW� ��� UDQNLQJ�IRU�VWDWHPHQWV����
�´%HIRUH�UHDGLQJ�WKH�QRYHO��,�ZDV�LQWHU�
HVWHG� LQ� OHDUQLQJ� DERXW� FHOOV�µ�� DQG� ���
�´,�HQMR\�HQWHUWDLQPHQW�WKDW�DSSOLHV�QRQ�
ÀFWLRQ� VFLHQFH� WRSLFV�µ�� LQGLFDWLQJ� WKDW�
WKHVH�VWDWHPHQWV�DUH�DOVR�YHU\�LPSRUWDQW�
WR� �DND�� GHÀQH�� WKLV� IDFWRU�� %DVHG� RQ�
WKHVH� UHVSRQVHV�� )DFWRU� 9� ZDV� ODEHOHG�
WKH�¶HQWHUWDLQHG·�JURXS��7DEOH�����

'LVFXVVLRQ
7KLV�4�PHWKRGRORJLFDO�VWXG\�UHYHDOHG�

ÀYH� GLVWLQFW� DWWLWXGHV� WRZDUGV� WKH�
JUDSKLF� QRYHO� DQG� OHDUQLQJ� DPRQJ� VWX�
GHQWV� HQUROOHG� LQ� D� FHOO�ELRORJ\�FRXUVH��
�,�� GLYHUVLRQ�VHHNLQJ�� �,,�� SUR�HGXWDLQ�
PHQW�� �,,,�� VWULFWO\� EXVLQHVV�� �,9�� LQIRU�
PDWLRQ� UHFDOO�� DQG� �9�� HQWHUWDLQHG��
7KH� SULPDU\� GLIIHUHQFHV� DQG� VLPLODUL�
WLHV� EHWZHHQ� WKHVH� ÀYH� DWWLWXGH� SURÀOHV�
WRZDUGV� HGXWDLQPHQW� DQG� OHDUQLQJ� ZLOO�
EH�GLVFXVVHG��,Q�DGGLWLRQ��WKH�FKDUDFWHU�
LVWLFV� RI� WKH� HGXWDLQPHQW� WKDW� DSSHDOHG�
WR� WKHVH� JURXSV� DV� ZHOO� DV� WKH� SRWHQ�
WLDO� HGXWDLQPHQW� KDG� IRU� WKHVH� VSHFLÀF�
JURXSV�ZLOO�EH�H[DPLQHG��%HFDXVH�WKLV�LV�
D�4�PHWKRG��WKH�UDWLR�RU�QXPEHU�RI�VWX�
GHQWV�WKDW�IDOO�XQGHU�HDFK�FDWHJRU\�LV�QRW�
SURYLGHG�� RQO\� WKHLU� YLHZSRLQWV�ZLOO� EH�
H[SODLQHG��
¶'LYHUVLRQ�VHHNHUV·� DUH� LQGLYLGXDOV�

WKDW� HQMR\� EHLQJ� HQWHUWDLQHG� DQG� SUHIHU�
DFWLYLW\�RYHU�WHGLXP��7KH\�ZRXOG�UDWKHU�
XVH�HGXWDLQPHQW�PDWHULDOV� LQ�FODVV�RYHU�
WUDGLWLRQDO�WHDFKLQJ�PHWKRGV��EXW�GR�QRW�
OLQJHU�RQ�WRSLFV�IRU�ORQJ��1HZ��HQJDJLQJ�

Table 4 – Factor III Profile: The ‘Strictly Business’ Group

Grid Position Number Statement 

+3 18 I found the graphic novel organized.

+3 19 I found the graphic novel informative.

0 5 The graphic novel made me aware of new concepts.

0 7 I recalled events from the novel during my unit test.

0 8 I remembered events from the novel while studying.

0 21 I would use the graphic novel as a reference on cellular organelles.

0 23 I became more familiar with cell biology topics after reading the novel.

-3 9 I would read the novel again since I have studied cell biology.

-3 14 Before reading the novel, I was interested in learning about cells.

Table 5 – Factor IV Profile: The ‘Information Recall’ Group

Grid Position Number Statement 

+3 6 I remembered events from the comic book while in lecture.

+3 1 I learned new concepts from the graphic novel.

0 9 I would read the novel again since I have studied cell biology.

0 18 The graphic novel was organized.

0 20 The art style of the graphic novel was appealing.

0 23 I became more familiar with cell biology topics after reading the novel.

0 16 I would like to use entertainment media like this graphic novel in my school 
classes.

-3 12 I would find the comic book more enjoyable now that I have studied cell 
biology.

-3 3 I found the graphic novel humorous.

Table 6 – Factor V Profile: The ‘Entertained’ Group

Grid Position Number Statement 

+3 2 I found the graphic novel entertaining.

+3 15 Entertainment media like the graphic novel makes learning more enjoyable.

0 1 I learned new concepts from the graphic novel.

0 7 I recalled events from the novel during my unit test.

0 11 The graphic novel helped me understand cellular organelle functions.

0 13 After reading the novel, I became interested in learning about cells.

0 18 The graphic novel was organized.

-3 21 I would use the graphic novel as a reference on cellular organelles.

-3 23 I became more familiar with cell biology topics after reading the novel.
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PHGLD� PXVW� EH� FRQVWDQWO\� LQWURGXFHG�
LQ� RUGHU� WR� NHHS� WKHP� DPXVHG��1HXWUDO�
UHVSRQVHV� IURP� WKLV� JURXS� VXJJHVW� WKDW�
WKH� JUDSKLF� QRYHO�ZDV� VRPHZKDW� LQIRU�
PDWLYH�� DV� WKH\� ZHUH� LQGLIIHUHQW� DERXW�
EHFRPLQJ�PRUH� IDPLOLDU�ZLWK� FHOO� ELRO�
RJ\�DIWHU�UHDGLQJ�WKH�QRYHO��(GXWDLQPHQW�
IRU� WKLV�JURXS� LV� OLNH�DQ\�RWKHU� IRUP�RI�
HQWHUWDLQPHQW�� DQG� LI� LW� LV� LQWURGXFHG�
LQWR� D� FXUULFXOXP� LW� PD\� EH� HIIHFWLYH�
DV�D�WHDFKLQJ�PHWKRG��DV�ORQJ�DV�LW�LVQ·W�
RYHUXVHG�
7KH� ¶SUR�HGXWDLQPHQW·� JURXS� LV�

H[FLWHG�DERXW�WKH�SURVSHFWV�RI�HGXFDWLRQ�
HQWHUWDLQPHQW�� 1RW� RQO\� LV� LW� HQMR\DEOH�
WR� WKHP�� EXW� WKH\� VWURQJO\� DJUHH� WKDW� LW�
VKRXOG� EH� XVHG� LQ� VFKRRO�� 7KLV� GHPR�
JUDSKLF� LV� RQH� RI� WKH� PRVW� UHVSRQVLYH�
WR� HGXWDLQPHQW� DQG� VHHPV� WR� EH� HQWKX�
VLDVWLF� DERXW� LWV� DSSOLFDWLRQ�� ,Q� IDFW��
RQH�UHVSRQGHQW�WKDW�IHOO�LQ�WKLV�FDWHJRU\�
ZDV� VR� UHFHSWLYH� WKDW� WKH\� FRPPHQWHG�
RQ� WKHLU� VXUYH\� VD\LQJ�� ´,� WKLQN� >WKH�
JUDSKLF� QRYHO@�ZDV� DZHVRPH� DQG� WKHUH�
ZDVQ·W� HQRXJK� URRP� WR� DJUHH� ZLWK� DOO�
WKH�VWDWHPHQWV�µ�1HXWUDO�UHVSRQVHV�VXJ�
JHVW� WKDW� WKH� QRYHO� KHOSHG� VRPHZKDW�
ZLWK� UHFDOOLQJ� LQIRUPDWLRQ� GXULQJ� WKHLU�
H[DP�DQG�VWXG\LQJ��,Q�DGGLWLRQ��LW�KHOSHG�
VRPHZKDW�DW� LQIRUPLQJ�WKHP�DERXW�FHO�
OXODU� RUJDQHOOHV� DQG� QHZ� FRQFHSWV� LQ�
ELRORJ\�� /LNH� WKHLU� GLYHUVLRQ�VHHNLQJ�
FRXQWHUSDUWV� KRZHYHU�� ¶SUR�HGXWDLQHUV·�
DUH�GULYHQ� WR�FRQVWDQWO\� VHDUFK� IRU�QHZ�
PDWHULDO�DQG�ZLOO�QRW�UH�UHDG�PDWHULDO�RU�
EHFRPH�LQWHUHVWHG�LQ�D�WRSLF�RYHUQLJKW��
2I� D� GLIIHUHQW� PLQGVHW�� WKH� ¶VWULFWO\�

EXVLQHVV·� JURXS� DUH� PRUH� LQWHUHVWHG� LQ�
WKH� WHFKQLFDO� DVSHFWV� RI� WKLV� SDUWLFXODU�
HGXWDLQPHQW� SLHFH�� 7KH\� DUH� QHXWUDO�
DERXW� LWV� DELOLW\� WR� KHOS� UHFDOO� LQIRUPD�
WLRQ� DQG� HGXFDWH�� ,QVWHDG�� LQGLYLGX�
DOV� LQ� WKLV� IDFWRU� DUH�PRUH� LQWHUHVWHG� LQ�
KRZ� LQIRUPDWLYH� WKH� QRYHO� FRXOG� EH� DV�
ZHOO� DV� LWV� RUJDQL]DWLRQ�� 7KHVH� SHRSOH�
ZHUH� QRW� WKULOOHG� ZLWK� UHYLVLWLQJ� WKH�
QRYHO�DIWHU� WKHLU�H[DP�RU�HYHQ� OHDUQLQJ�
FHOO� ELRORJ\� LQ� WKH� ÀUVW� SODFH�� 7KRXJK�
WKH\� IRXQG� WKH� QRYHO� WR� EH�PRGHUDWHO\�
HQMR\DEOH�� HGXWDLQPHQW� RQ� FHOO� ELRORJ\�
PD\�QRW�DSSHDO� WR� LQGLYLGXDOV�ZLWK� WKLV�
YLHZSRLQW�
7KH� ¶LQIRUPDWLRQ� UHFDOO·� IDFWRU� KROGV�

WUXH�SURPLVH�LQ�WKH�ÀHOG�RI�HGXWDLQPHQW�
GHYHORSPHQW�� 7KHVH� LQGLYLGXDOV� IHHO�

VWURQJO\�DERXW�WKH�JUDSKLF�QRYHO·V�DELOLW\�
WR�DLG�WKHP�LQ�UHFDOOLQJ�LQIRUPDWLRQ�DQG�
WHDFKLQJ�WKHP�QHZ�FRQFHSWV��,Q�DGGLWLRQ��
WKH�JUDSKLF�QRYHO�DLGHG�WKHVH�LQGLYLGXDOV�
LQ� YLVXDOL]LQJ� DQG� XQGHUVWDQGLQJ� FHOOX�
ODU�RUJDQHOOHV�DQG�WKHLU�IXQFWLRQV��VWDWH�
PHQWV����DQG�����ERWK�ZLWK�D����UDWLQJ���
$V� WKH� PRVW� UHVSRQVLYH� JURXS� WR� WKLV�
SDUWLFXODU� HGXWDLQPHQW�� WKLV� JURXS� DOVR�
JDYH�QHXWUDO�UHVSRQVHV�IRU�RUJDQL]DWLRQ��
DUW� VW\OH� DSSHDO�� DQG� WKHLU� WKRXJKWV� RQ�
UHDGLQJ�WKH�QRYHO�DJDLQ�DIWHU�WKHLU�H[DP��
7KH\� GLGQ·W�� KRZHYHU�� ÀQG� WKH� JUDSKLF�
QRYHO�KXPRURXV�RU�IHHO�WKDW�WKH\�ZRXOG�
JHW�DQ\�PRUH�HQMR\PHQW�RXW�RI�WKH�QRYHO�
DIWHU� VWXG\LQJ� WKH� WRSLF��7KLV� OHDGV� WKH�
SULPDU\� LQYHVWLJDWRU� WR� EHOLHYH� WKDW� WKH�
SDUWLFXODU� DHVWKHWLF� DQG� ZULWLQJ� RI� WKLV�
QRYHO�PD\�QRW�EH�FRPSOHWHO\�VXLWDEOH�IRU�
WKLV�JURXS�
)LQDOO\�� )DFWRU� 9� LV� GHÀQHG� DV� WKH�

¶(QWHUWDLQHG·� JURXS�� VLQFH� WKH� PDMRU�
LW\� RI� WKH� VWDWHPHQWV� WKHVH� LQGLYLGXDOV�
DJUHHG� ZLWK� SHUWDLQHG� WR� KRZ� HQMR\�
DEOH� RU� HQWHUWDLQLQJ� WKH� QRYHO� ZDV� WR�
WKHP��7KH\� DJUHH� WKDW� HGXWDLQPHQW� FDQ�
PDNH� OHDUQLQJ�PRUH� IXQ�� DQG� HQMR\� WKH�
QRWLRQ�RI� MXVW�EHLQJ�HQWHUWDLQHG��8QOLNH�
GLYHUVLRQ�VHHNHUV�� WKHVH� LQGLYLGXDOV� GR�
QRW�IHHO�DV�VWURQJO\�DERXW�QRW�UHDGLQJ�WKH�
QRYHO�DJDLQ�RU�QRW�FXOWLYDWLQJ�DQ�LQWHUHVW�
LQ�FHOOV�DIWHU� UHDGLQJ� WKH�QRYHO�� ,Q� IDFW��
WKHVH�UHVSRQVHV�ZHUH�ERUGHU�OLQH�RU�QHX�
WUDO�� +RZHYHU�� WKH\� GRQ·W� IHHO� WKDW� WKLV�
HGXWDLQPHQW�VKRXOG�EH�XVHG�DV�UHIHUHQFH�
RU�IRU�VKRUW�WHUP�OHDUQLQJ�JRDOV��
2I�WKH�ÀYH�JURXSV�PHQWLRQHG��LW�LV�VXJ�

JHVWHG� WKDW� EURDG�VSHFWUXP�� HQWHUWDLQ�
PHQW�KHDY\� HGXWDLQPHQW� EH� GHVLJQHG�
VSHFLÀFDOO\�IRU�LQGLYLGXDOV�LQ�DOO�)DFWRUV�
H[FOXGLQJ� )DFWRU� ,,,� �DND�� WKH� ¶VWULFWO\�
EXVLQHVV·� JURXS��� %\� HPSKDVL]LQJ�
HQJDJHPHQW� DQG� HQWHUWDLQPHQW� DVSHFWV��
)DFWRU� ,� DQG� )DFWRU� 9� JURXSV� �¶GLYHU�
VLRQ� VHHNLQJ·� DQG� ¶HQWHUWDLQHG·� JURXSV�
UHVSHFWLYHO\�� ZLOO� EH� PRUH� UHVSRQVLYH�
WRZDUGV�XVLQJ�HGXWDLQPHQW�LQ�WKH�FODVV�
URRP��7R� DSSHDO� WR� )DFWRU� ,� �D�N�D�� WKH�
¶GLYHUVLRQ�VHHNLQJ·�JURXS��DQG�,,��D�N�D��
WKH�¶SUR�HGXWDLQPHQW·�JURXS���IUHVK��HSL�
VRGH� RU� VHULHV�EDVHG� HGXWDLQPHQW� FDQ�
DSSHDVH� WKH� FRQVWDQW� VHDUFK� IRU� QHZ�
PDWHULDO�� ,QIRUPDWLRQ�KHDY\� HQWHUWDLQ�
PHQW�HGXFDWLRQ�PDWHULDO�FDQ�DOVR�EH�VSH�
FLÀFDOO\�WDLORUHG�IRU�)DFWRUV�,,��D�N�D��WKH�

¶SUR�HGXWDLQPHQW·�JURXS��DQG�,9��D�N�D��
WKH� ¶LQIRUPDWLRQ� UHFDOO·� JURXS�� DV� WKH\�
WHQG�WR�EHQHÀW�IURP�WKLV�DUHD��5HVHDUFK�
SHUWDLQLQJ�WR�SRSXODU�DUW�VW\OHV��VFHQDULRV�
DQG�KXPRU�VKRXOG�DOVR�EH�UHVHDUFKHG�LQ�
RUGHU�WR�DSSHDO�WR�D�VSHFLÀF�GHPRJUDSKLF�
�DV� PHQWLRQHG� ZLWK� WKH� ¶LQIRUPDWLRQ�
UHFDOO·�JURXS���
7KHVH� FRQFOXVLRQV� FDQ� EHQHÀW� ERWK�

HGXFDWRUV�DQG�GHYHORSHUV�RI�HGXWDLQPHQW�
PHGLD�� ,Q� WKH� FODVVURRP��XQGHUVWDQGLQJ�
KRZ�GLIIHUHQW�VWXGHQWV�ZLOO�UHDFW�WR�XVLQJ�
HGXWDLQPHQW� LV� HVVHQWLDO� WR� VXFFHVVIXO�
OHDUQLQJ� PHWKRGV� ZLWK� WKHVH� PDWHULDOV��
)XWXUH� VWXGLHV�RQ� WKLV� VXEMHFW�PD\�DOVR�
GHVFULEH�KRZ�D�WHDFKLQJ�FXUULFXOXP�FDQ�
IXUWKHU�EHQHÀW��RU�HYHQ�EH�EXLOW�DURXQG��
HGXWDLQPHQW� PHGLD�� ,Q� IDFW�� D� IXWXUH�
VWXG\�GHÀQLQJ�WKH�SHUFHQWDJH�RI�VWXGHQWV�
ZLWKLQ� HDFK� IDFWRU� PD\� UHÀQH� DQG� SUL�
RULWL]H�WKHVH�VWUDWHJLHV�HYHQ�IXUWKHU��:LWK�
WKLV� LQIRUPDWLRQ�� HGXWDLQPHQW� GHYHORS�
HUV� FDQ� XQGHUVWDQG� KRZ� WR� FUHDWH� VXF�
FHVVIXO� PHGLD� WDUJHWLQJ� VSHFLÀF� JURXSV�
RI� VWXGHQWV��7KHVH� VWUDWHJLHV�ZLOO�PD[L�
PL]H� ERWK� WKH� HGXFDWLRQDO� DQG� HQWHU�
WDLQPHQW� YDOXHV� WR� HDFK� VSHFLÀF� IDFWRU��
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