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PREFACE 
The Proceedings of the 37th annual conference of the Mathematics Education Research 

Group of Australasia (MERGA 2014) was compiled into one volume and published on the 
conference USB and on the MERGA website at (www.merga.edu.au). The 2014 
Conference was held at the University of Technology, Sydney (UTS) in collaboration with 
colleagues from four Sydney-based universities – Assoc. Prof. Judy Anderson (the 
University of Sydney), Dr Michael Cavanagh (Macquarie University), Dr Mary Coupland 
(UTS), Dr Anne Prescott (UTS), and Assoc. Prof. Paul White (Australian Catholic 
University, Strathfield). 

The theme of the conference was Curriculum in Focus: Research Guided Practice. 
This was chosen to acknowledge the development of the first Australian Curriculum: 
Mathematics F-10, to provide an opportunity to consider national curriculum development 
in other countries, to share what is occurring in the Australian context, and to encourage 
research into mathematics curriculum development and evaluation. To that end, the 
keynote presentations address this theme by exploring curriculum development in the 
Singaporean context, by questioning the role of mathematics education research in 
curriculum development, and by exploring our historical journey through mathematics 
education research. At the conference, a panel discussion session sought advice about the 
development and implementation of national curricula internationally and included Prof. 
Barbara Jaworkski (UK), Prof. Berinderjeet Kaur (Singapore), Prof. Glenda Anthony (NZ) 
and Prof. Merrilyn Goos (Australia). This panel session was held on the Teachers’ Day on 
Wednesday 2nd June along with a selection of research papers applicable to school contexts 
and of interest to teachers. 

During the conference, MERGA presentations comprised research papers, symposia, 
round tables, short communications and posters, and covered a wide variety of topics 
relevant to mathematics education across all countries, with a particular focus on the 
Australasian region. Research into mathematics education in early childhood settings, 
primary and secondary schools, or in tertiary institutions was covered. In accordance with 
the established MERGA procedures, all research papers and symposium papers were blind 
peer reviewed, as were the abstracts for short communications, round tables and posters. 
Research papers were accepted for both publication and presentation, or for presentation 
only. The published proceedings include the keynote papers, the research papers followed 
by the symposia papers, the abstracts for round tables, short communications and posters. 

The Editorial Team would like to acknowledge and thank the Reviewing Panel Chairs 
and all of the reviewers for their efforts to read and provide constructive feedback in a 
short timeframe. Ensuring the published papers meet high academic standards is an 
important and shared responsibility of the MERGA community. We would also like to 
thank the authors for taking the time and necessary care to use the MERGA conference 
paper template and guidelines before submitting their papers.  

The Conference Organising Committee welcomed participants from all states and 
territories of Australia, as well as from many countries including Brunei Darussalam, 
France, Japan, Mauritius, New Zealand, Norway, Papua New Guinea, Singapore, Sweden 
and the United Kingdom. We hope you enjoyed your time at the conference, making new 
connections and new friends, and that you had a chance to enjoy the city of Sydney and the 
many wonderful places to visit. We would also like to thank our Sydney-based colleagues 
who helped us to welcome you and show you around. We certainly enjoyed meeting you 
and hosting this conference.  
Editors: Judy Anderson, Michael Cavanagh and Anne Prescott 
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*XLGHG�E\� WKH�SULQFLSOHV�RI� OHVVRQ�VWXG\�DV�DSSOLHG� WR�PLFURWHDFKLQJ�� WKLV�SDSHU�GLVFXVVHV�
WKH�UHVXOWV�DQG�FRQFOXVLRQV�RI�D�VHULHV�RI�DFWLYLWLHV�GRQH�E\�VRPH�JUDGXDWH�VWXGHQWV�RI�'H�/D�
6DOOH�8QLYHUVLW\��3KLOLSSLQHV��LQ�DQ�DWWHPSW�WR�WHVW�WKH�DSSOLFDELOLW\�RI�WKH�OHVVRQ�²�6HTXHQFH�
DQG�3DWWHUQV�²�WR�IDFLOLWDWH�WKH�WUDQVLWLRQ�RI�VHYHQWK�JUDGHUV�IURP�DULWKPHWLF�WR�DOJHEUD��7KH�
SRVW�OHVVRQ�GLVFXVVLRQ�DQG�a posteriori�DQDO\VLV�SURYHG�WKH�OHVVRQ�WR�EH�D�SUDFWLFDO�PHDQV�WR�
DGGUHVV� WKH� LVVXH� DV� LW� ZDV� DEOH� WR� SXW� IRUZDUG� GLVFRXUVHV� DQG� HODERUDWLRQV� RQ� SRVVLEOH�
VWXGHQWV·� XQGHUVWDQGLQJ� RI� YDULDEOHV� JHQHUDWHG� WKURXJK� DWWHPSWV� WR� GHVFULEH� SDWWHUQV�
RFFXUULQJ�LQ�VHTXHQFHV�SUHVHQWHG��

$OJHEUD� LV� DQ� LPSRUWDQW� DUHD� RI�PDWKHPDWLFV� XVHG� LQ� JHQHUDOLVLQJ� DULWKPHWLF� WKURXJK�
OHWWHUV��V\PEROV�DQG�VLJQV³WKH�XVH�RI�ZKLFK�PDNHV�LW�DQ�DEVWUDFW�VXEMHFW��$OL�6DPR���������
)XUWKHUPRUH�� WKH� DEVWUDFWQHVV� RI� DOJHEUD� LV� RQH� UHDVRQ� IRU� VWXGHQWV·� SUREOHPV� �/HH� 	�
:KHHOHU��������� ,W�KDV�EHHQ� WKH�SUDFWLFH�RI�PDWKHPDWLFV�HGXFDWLRQ� WR�VWDUW�ZLWK� WKH�PRUH�
EDVLF� NQRZOHGJH� RI� DULWKPHWLF� DQG� XVH� WKLV� DV� WKH� EDVLV� IRU� WKH� PRUH� DEVWUDFW� ILHOG� RI�
DOJHEUD��6R��ZKHQ�VWXGHQWV�VWDUW�WR�OHDUQ�WKH�PRUH�FRPSOH[�PDWKHPDWLFV��WKH\�DUH�H[SHFWHG�
WR�EH�SURILFLHQW�LQ�WKH�FRQFHSWV�RI�DULWKPHWLF��

7KH�VKLIW�IURP�DULWKPHWLF�WR�DOJHEUD�LV�FRQVLGHUHG�WR�EH�D�GLIILFXOW�EXW�DQ�HVVHQWLDO�VWHS�
IRU�PDWKHPDWLFDO�SURJUHVV��$V�PDQ\�WHDFKHUV�ZRXOG�DWWHVW��VWXGHQWV�PD\�ILQG�LW�GLIILFXOW�WR�
DFFHSW�WKH�QRWLRQ�RI�OHWWHUV�EHLQJ�XVHG�WR�UHSUHVHQW�QXPEHUV��7KH�FRQWUDGLFWLRQ�RI�KRZ�WKH\�
GHILQHG�QXPEHUV�WR�EH�VSHFLILF�TXDQWLWLHV�ZLWK�H[DFW�YDOXHV�DQG�KRZ�OHWWHUV�PD\�UHSUHVHQW�
JHQHUDO�QXPEHUV�RIWHQWLPHV�OHDGV�WKH�VWXGHQWV�LQWR�FRQIXVLRQ��,W�LV�WKHUHIRUH�QHFHVVDU\�WKDW�
WHDFKHUV�H[DPLQH�WKH�IHDVLELOLW\�RI�SUREDEOH�OHVVRQV�WKDW�PD\�DLG�LQ� WKH�VPRRWK�WUDQVLWLRQ�
EHWZHHQ� WKH� WZR� EUDQFKHV� RI� PDWKHPDWLFV� JLYLQJ� VWXGHQWV� WKH� RSSRUWXQLW\� WR� FRQQHFW�
SUHYLRXV�DQG�QHZ�NQRZOHGJH��7KHVH� OHVVRQV�SUHVHQW�PDWKHPDWLFV�DV�FRKHUHQW�� V\VWHPDWLF�
DQG�FRKHVLYH��

6WHHGO\�� 'UDJRR�� $UDIHK�� DQG� /XNH� ������� DUJXHG� WKDW� D� V\VWHPDWLF� DQG� H[SOLFLW�
LQVWUXFWLRQ�JXLGHV�VWXGHQWV�WKURXJK�D�GHILQHG�LQVWUXFWLRQDO�VHTXHQFH��,Q�WKLV�VHQVH��ZH�VHH�
WKDW�PDWKHPDWLFV�HGXFDWLRQ�VKRXOG�EH�GRQH�ZLWK�D�GHILQHG�VHTXHQFH�RI�WRSLFV�WKDW�DUH�QRW�
HQWLUHO\� LVRODWHG� IURP� HDFK� RWKHU�� 0DWKHPDWLFV� HGXFDWRUV� DUH� IDFHG� ZLWK� WKH� QHHG� WR�
HVWDEOLVK� OLQNDJHV� WKDW� OHW� VWXGHQWV� VHH� KRZ� RQH� GHYHORSV� IURP� WKH� RWKHU�� 7KH� WUDQVLWLRQ�
EHWZHHQ� WKHVH� WZR� PD\� MXVW� EH� D� SDUW� RI� WKH� ZKROH� PDWKHPDWLFV� FXUULFXOXP� EXW� WKRVH�
OHVVRQV� WKDW� FXOPLQDWH� DULWKPHWLF� DQG� FRPPHQFH� DOJHEUD� PD\� MXVW� PHDQ� WKH� GLIIHUHQFH�
EHWZHHQ�VWXGHQWV·�XQGHUVWDQGLQJ�RI�KRZ�PDWKHPDWLFV�HYROYHV�IURP�RQH�FRQFHSW�WR�DQRWKHU�
DQG�LQFUHDVHG�PDWKHPDWLFV�DQ[LHW\���

��



,Q�IDFW��VHYHUDO�UHVHDUFKHUV�KDYH�LQYHVWLJDWHG�FDVHV�RQ�WKH�WUDQVLWLRQ�IURP�DULWKPHWLF�WR�
DOJHEUD�� )RU� LQVWDQFH�� :DUUHQ� ������� VDLG� WKDW� WKH� PDMRULW\� RI� VWXGHQWV� DUH� XQDEOH� WR�
DEVWUDFW� WKH� UHODWLRQVKLSV� DQG� SULQFLSOHV� LQ� DULWKPHWLF� WKDW� DUH� QHHGHG� IRU� DOJHEUD�� 7KLV�
VKRXOG� XUJH� UHVHDUFKHUV� WR� SUREH� DSSURSULDWH� OHDUQLQJ� H[SHULHQFHV� WKDW� ZRXOG� DVVLVW�
VWXGHQWV�WR�PRYH�VXFFHVVIXOO\�IURP�DULWKPHWLF�WKLQNLQJ�WR�DOJHEUDLF�WKLQNLQJ��'DUOH\��������
DOVR�SRLQWHG�RXW�WKH�QHFHVVLW\�IRU�D�WHDFKHU�WR�QHLWKHU�DVVXPH�WKDW�VWXGHQWV�DUH�DZDUH�RI�WKH�
¶DULWKPHWLF� WR� DOJHEUD·� FRQQHFWLRQV� QRU� DVVXPH� WKDW� WKHUH� LV� D� GHHS� XQGHUVWDQGLQJ� RI�
XQGHUO\LQJ�DULWKPHWLF�FRQFHSWV��:LWKRXW�WKH�DLG�RI�DQ�HIIHFWLYH�WRSLF�WKDW�FOHDUO\�OLQNV�WKH�
WZR� GLVFLSOLQHV� WKH� VWXGHQW� LV� OHIW� XQNQRZOHGJHDEOH� DERXW� KRZ�PDWKHPDWLFV� KDV� HYROYHG�
IURP�FRQVWDQWV�LQWR�YDULDEOHV��

7KLV�SDSHU�GLVFXVVHV� WKH�FRQGXFW�RI� D� VHULHV�RI� DFWLYLWLHV� WKDW� WHVWHG� WKH� IHDVLELOLW\�RI�
VXFK� D� OHVVRQ� GHVFULEHG� DERYH�� 7KH� WRSLF� RQ� VHTXHQFHV� DQG� SDWWHUQV� ZDV� XVHG� DV� DQ�
LQWURGXFWRU\� OHVVRQ� LQ�DOJHEUD�� ,W� H[DPLQHG�ZKHWKHU�RU�QRW� WKLV�SUDFWLFH�ZRXOG�EH�DEOH� WR�
SURSHUO\�IRVWHU�VWXGHQWV·�XQGHUVWDQGLQJ�RI�EDVLF�FRQFHSWV�LQ�DULWKPHWLF�WR�WKH�LQWURGXFWLRQ�
RI�WKH�LGHDV�RI�YDULDEOHV��WKHUHIRUH�HUDGLFDWLQJ�WKH�SRVVLEOH�VWXGHQWV·�SHUFHSWLRQ�WKDW�WKH�WZR�
DUH�HQWLUHO\�GLIIHUHQW��XQUHODWHG�EUDQFKHV�RI�NQRZOHGJH��6SHFLILFDOO\�� WKH�UHVHDUFK�DFWLYLW\�
GHVFULEHG�LQ�WKLV�SDSHU�ZDV�GRQH�ZLWK�WKH�IROORZLQJ�REMHFWLYHV������WR�DVVHVV�WKH�IHDVLELOLW\�
DQG�VXLWDELOLW\�RI�WKH�OHVVRQ�RQ�VHTXHQFH�DQG�SDWWHUQV�DV�D�WUDQVLWLRQ�OHVVRQ�IURP�DULWKPHWLF�
WR� HOHPHQWDU\� DOJHEUD�� DQG� ���� WR� HPSOR\� VRPH�RI� WKH�EDVLF�SULQFLSOHV�RI� OHVVRQ�VWXG\� LQ�
PLFURWHDFKLQJ�DQG�HYDOXDWH�WKH�VWUDWHJ\�DV�D�PHDQV�RI�LPSURYLQJ�LQVWUXFWLRQ��

7KH�VWXG\�ZDV�FRQGXFWHG�E\�WKUHH�JUDGXDWH�VWXGHQWV�RI�'H�/D�6DOOH�8QLYHUVLW\��'/68���
3KLOLSSLQHV�� WRJHWKHU� ZLWK� WKHLU� 7KHRULHV� RI� 7HDFKLQJ� DQG� /HDUQLQJ� SURIHVVRU� GXULQJ� WKH�
VHFRQG�WHUP�RI�WKH�����������DFDGHPLF�\HDU��7KH�IXQGDPHQWDO�SULQFLSOHV�RI�OHVVRQ�VWXG\�
DUH�HQFDSVXODWHG�LQ�WKH�GRFWRUDO�GLVVHUWDWLRQ�RI�WKH�SURIHVVRU��(OLSDQH���������

7KHRUHWLFDO�%DFNJURXQG�
%DVHG�RQ�LGHDV�RI�9\JRWVN\·V�WKHRU\�RI�FRQVWUXFWLYLVP��WKH�DXWKRUV�SODQQHG�D�SUREOHP�

EDVHG� OHVVRQ� RQ� WKH� WRSLF� WDNLQJ� LQWR� FRQVLGHUDWLRQ� VWXGHQWV·� SUHYLRXV� NQRZOHGJH� RI�
DULWKPHWLF� DQG� VHW� WKHRU\� WR� SUHVHQW� GHILQLWLRQV� RI� FRQVWDQWV� DQG� YDULDEOHV�� 9\JRWVN\·V�
WKHRU\�HPSKDVLVHV�WKDW�OHDUQHUV�JDLQ�NQRZOHGJH�WKURXJK�LQWHUDFWLRQ�ZLWK�WKHLU�HQYLURQPHQW�
LQ�RUGHU�WR�VROYH�SUREOHPV��$�WHQ�\HDU�VWXG\�E\�&URXFK�DQG�0D]XU��������VKRZHG�WKDW�PRVW�
VWXGHQWV�OHDUQ�PRUH�IURP�JURXS�OHDUQLQJ�DFWLYLWLHV�WKDQ�WKH\�GR�VWXG\LQJ�DORQH�RU�OLVWHQLQJ�
WR�WKH�WHDFKHU�GLVSHQVH�LQIRUPDWLRQ���

0RUHRYHU�� WZR� SULQFLSOHV� RI� FRQVWUXFWLYLVP� GHYHORSHG� FROOHFWLYHO\� IURP� WKH� LGHDV� RI�
SURPLQHQW� FRQVWUXFWLYLVWV� VXSSRUW� WKH� SDSHU·V� DLP� WR� LQYHVWLJDWH� WUDQVLWLRQ� OHVVRQV�� )LUVW��
OHDUQLQJ� LV� FRQWH[WXDO�� DQG� VHFRQG�� NQRZOHGJH� LV� QHHGHG� WR� OHDUQ� �+HLQ�� ������� 7KHVH�
SULQFLSOHV�SRLQW�RXW�WKH�LGHD�WKDW�KXPDQ�EHLQJV�OHDUQ�WKURXJK�DVVRFLDWLQJ�WKH�LGHD�SUHVHQWHG�
WR�WKHP�WR�WKHLU�SULRU�NQRZOHGJH��$Q\�HIIRUW�WR�WHDFK�PXVW�GLUHFW�WKH�OHDUQHU�LQWR�WKH�VXEMHFW�
ZLWK�D�EDVLV�RQ�WKDW�OHDUQHU·V�SUHYLRXV�XQGHUVWDQGLQJ��,Q�WKH�FDVH�RI�OHDUQLQJ�DOJHEUD��RQH�
FDQ�LQIHU�WKDW�VWXGHQWV�ZLOO�RQO\�EHJLQ�WR�DSSUHFLDWH�YDULDEOHV�LI�WKH\�VHH�WKH�HVVHQWLDOLW\�RI�
XVLQJ�WKHP³VRPHWKLQJ�WKDW�LV�EDVHG�RQ�WKHLU�NQRZOHGJH�RI�QXPEHUV�DQG�KRZ�WKHLU�YDOXHV�
DUH�FRQVLGHUHG�FRQVWDQW��

7HDFKHUV� DUH� W\SLFDOO\� DFXWHO\� DZDUH� RI� WKLV� UROH� RI� SULRU� NQRZOHGJH� LQ� VWXGHQWV
�
OHDUQLQJ�� 6RPH� RYHUORRN� WKH� IDFW� WKDW� VWXGHQWV� EULQJ� ZLWK� WKHP� D� ULFK� DUUD\� RI� SULRU�
H[SHULHQFHV�� NQRZOHGJH� DQG� EHOLHIV� WKDW� WKH\� XVH� LQ� FRQVWUXFWLQJ� QHZ� XQGHUVWDQGLQJV�
�-RQHV� 	� %UDGHU�$UDMH�� ������� 7KHVH� SUHFRQFHSWLRQV� ZRUN� WR� ERWK� WKH� DGYDQWDJH� DQG�

$QLEDQ��&KXD��*DUFLD�DQG�(OLSDQH

��



GLVDGYDQWDJH�RI�OHDUQLQJ�EXW�WKH�WHDFKHU�VKRXOG�ILQG�D�PHDQV�WR�PDNH�XVH�RI�WKH�HVVHQWLDO�
LGHDV�DV�D�JRRG�PHDQV�WR�SURSHUO\�LQVWLWXWLRQDOLVH�QHZ�FRQFHSWV��

6XFK� LV� WKH� FDVH� ZKHQ� LQWURGXFLQJ� YDULDEOHV� LQ� DOJHEUD� WR� VWXGHQWV� ZKR� WKLQN� WKDW�
NQRZOHGJH�RQ�DULWKPHWLF�VHHPV�ZHDNO\�UHOHYDQW��8QGHUVWDQGLQJ�WKH�FRQFHSW�RI�D�YDULDEOH�
KDV�D�YLWDO�LPSRUWDQFH�LQ�FRQVWLWXWLQJ�D�VWURQJ�EDVLV�IRU�RWKHU�DOJHEUDLF�FRQFHSWV�UHODWHG�WR�LW�
�%DO\WD�� ������� ,I� WKH� FRQFHSW�RI� D�YDULDEOH� LV� QRW� WKRURXJKO\�JUDVSHG�� WKH� VWXGHQW�ZRXOG�
HQFRXQWHU� WKH�VXFFHHGLQJ� WRSLFV�ZLWK� LQFHDVLQJ�GLIILFXOW\��*XLGHG�E\�WKHVH�SULQFLSOHV�� WKH�
UHVHDUFKHUV�ZHUH�OHG�WR�WKLQN�WKDW�WUDQVLWLRQ�OHVVRQV�GHYHORSHG�DQG�WHVWHG�WKURXJK�UHVHDUFK�
ZRXOG�IDFLOLWDWH�WKH�LQWURGXFWLRQ�RI�DOJEUD�PRUH�HIIHFWLYHO\�WKDQ�WKH�XVXDO�H[SRVLWLRQ��

,Q�RUGHU� WR�PHDVXUH�KRZ�HIILFLHQW� WKH� WUDQVLWLRQ� OHVVRQ�GLVFXVVHG� LQ� WKLV�SDSHU� LV�� WKH�
DXWKRUV�DGDSWHG�WKH�FRUH�SULQFLSOHV�RI�OHVVRQ�VWXG\�LQ�PLFURWHDFKLQJ��$OWKRXJK�WKHUH�ZHUH�
OLPLWDWLRQV�� VXFK� DV� WKH� OHDUQLQJ� HQYLURQPHQW� ZDV� QRW� W\SLFDO� WR� SXEOLF� VFKRROV� LQ� WKH�
FRXQWU\� RU� WKH� LQDXWKHQWLFLW\� RI� WKH� VXSSRVHG� VWXGHQWV�� WKH� FRQFHSW� RI� UHVHDUFK� WKURXJK�
SUDFWLFH�ZDV�HYLGHQW�LQ�WKH�ZKROH�SURFHVV��

0HWKRG�
,W�LV�WKURXJK�WKH�7KHRULHV�RI�7HDFKLQJ�DQG�/HDUQLQJ�FODVV�WKDW�WKH�DXWKRUV�FDPH�DFURVV�

WKH�SULQFLSOHV�RI�OHVVRQ�VWXG\��7KH�FODVV�ZDV�UHTXLUHG�WR�FDUU\�RXW�DFWLYLWLHV�VLPLODU�WR�WKRVH�
XVHG�LQ�OHVVRQ�VWXG\��7KH�DXWKRUV�FRRSHUDWLYHO\�LGHQWLILHG�WKH�SUREOHP�DQG�SODQQHG�IRU�DQ�
DFWLYLW\� WKDW�ZRXOG� WHVW�D�VROXWLRQ�DQG� WKHUH�ZDV�D�SRVW�OHVVRQ�GLVFXVVLRQ� WKDW� IRFXVHG�RQ�
HYDOXDWLQJ� WKH�SURFHVV�DQG�UHVXOWV��,Q�JHQHUDO�� WKH�SUDFWLFH�PD\�EH�DQDO\VHG�WKURXJK�WKUHH�
GLIIHUHQW� SKDVHV�� �D�� a priori� DQDO\VLV�� �E�� GDWD� JDWKHULQJ� GRQH� WKURXJK� WKH� DFWXDO�
PLFURWHDFKLQJ��DQG��F��a posteriori�DQDO\VLV�WKURXJK�SRVW�OHVVRQ�GLVFXVVLRQ��

A Priori Analysis 
7KH� LQLWLDO� SKDVH� IRFXVHG�RQ� LGHQWLI\LQJ� WKH�VSHFLILF�JRDO�RI� WKH�JURXS�ZLWK� WKH�PDLQ�

LQWHQWLRQ� RI� SUHVHQWLQJ� DQ� LQQRYDWLRQ� WR� D� SUDFWLFH� LQ� PDWKHPDWLFV� HGXFDWLRQ� WKURXJK�
UHVHDUFK��&RQVLGHULQJ�PDMRU�HGXFDWLRQDO�UHIRUPV�GRQH�LQ�WKH�FRXQWU\�GXULQJ�WKH�FRQGXFW�RI�
WKH� DFWLYLW\�� DQ� DQDO\VLV� RI� D� SUREOHP� DULVLQJ� IURP� WKLV� WUDQVLWLRQ� VHHPHG� UHOHYDQW��
6SHFLILFDOO\��WKH�PRGLILFDWLRQ�RI�OLQHDU�WR�VSLUDO�SURJUHVVLRQ�LQ�WKH�3KLOLSSLQH�PDWKHPDWLFV�
FXUULFXOXP�SURPSWHG�XV�WR�TXHVWLRQ�KRZ�LQVWUXFWLRQ�WUDQVFHQGV�IURP�WKH�HOHPHQWDU\�VFKRRO�
WR� WKH� VHYHQWK� JUDGH� ZKHUH� DOJHEUD� LV� IRUPDOO\� LQWURGXFHG�� 7KH� FRXQWU\� KDV� UHFHQWO\�
GHFLGHG�WR�PRGLI\�EDVLF�HGXFDWLRQ�WR�PHHW�WKH�VWDQGDUGV�RI�WKH�LQWHUQDWLRQDO�FRPPXQLW\��

8SRQ�LQVSHFWLRQ��LW�ZDV�IRXQG�WKDW�WKHUH�ZDV�QR�VSHFLILF�OHVVRQ�OLVWHG�LQ�WKH�FXUULFXOXP�
�'HSDUWPHQW� RI� (GXFDWLRQ�� ������ ������ WKDW� DLPHG� WR� LQWURGXFH� WKH� FRQFHSW� RI� YDULDEOHV�
XVLQJ�SULRU�NQRZOHGJH�DV�WKH�EDVLV��7R�YHULI\�WKLV��VHYHQ�SXEOLF�VFKRRO�WHDFKHUV�ZKR�WHDFK�
*UDGH� �� PDWKHPDWLFV� ZKHUH� LQWHUYLHZHG� LQIRUPDOO\� UHJDUGLQJ� WKH� PHWKRG� WKH\� XVH� WR�
SUHVHQW�YDULDEOHV�LQ�FODVV�DV�SDUW�RI�LQWURFXGLQJ�DOJHEUD��)LYH�XVH�GHGXFWLRQ�ZKLOH�WKH�RWKHUV�
XVH� H[SRVLWLRQ�� 7KH\� KDYH� FRQWLQXRXO\� HQFRXQWHUHG� VWXGHQWV� KDYLQJ� GLIILFXOWLHV� LQ� WKH�
OHVVRQ��7ZR�WHDFKHUV�VDLG�WKHLU�VWXGHQWV�IRXQG�WKH�OHVVRQ�WR�EH�GLVFRQQHFWHG�IURP�ZKDW�WKH\�
OHDUQHG� LQ� WKHLU� SDVW�PDWKHPDWLFV� OHVVRQV�PDNLQJ� WKH� LGHD� VHHP� H[WUHPHO\� QHZ� WR� WKHP��
7KLV� VXSSRUWV� WKH� QHHG� IRU� D� OHVVRQ� WKDW�ZRXOG� KHOS� VWXGHQWV� HVWDEOLVK� OLQNDJHV� EHWZHHQ�
WKHLU�SULRU�NQRZOHGJH�DQG�DOJHEUD�EXW�WKLV�IXUWKHU�UDLVHV�WKH�TXHVWLRQ�RI�ZKDW�OHVVRQ�PD\�EH�
XVHG�WR�VHUYH�WKLV�SXUSRVH��

,Q� WKH� VWXG\� FRQGXFWHG� E\�'DUOH\� ������� WKH� QXPEHU� OLQH�ZDV� XVHG� DV� WKH� WUDQVLWLRQ�
OHVVRQ�IRU�VWXGHQWV� WR�¶WUDYHO�EDFN�DQG�IRUWK·�IURP�DULWKPHWLF�WR�DOJHEUD��7KH�DXWKRU�FLWHG�
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WKH�SUDFWLFH�DV�DQ�DLG�WR�SURPRWH�D�VROLG�IRXQGDWLRQ�IRU�OHDUQLQJ�DOJHEUD��)RU�WKLV�SDSHU��WKH�
OHVVRQ� RQ� VHTXHQFH� RI� SDWWHUQV� ZDV� WHVWHG� IRU� LWV� IHDVLELOLW\� RI� DGGUHVVLQJ� WKH� VDPH�
REMHFWLYH��6HOHFWLRQ�ZDV�EDVHG�RQ�WKH�IROORZLQJ�UHDVRQV������VLPSOH�LQWHJHU�VHTXHQFHV�DUH�
GHYHORSHG� DV� DQ� DSSOLFDWLRQ� RI� IXQGDPHQWDO� RSHUDWLRQV� LQ� DULWKPHWLF³D� SUHUHTXLVLWH� WR�
OHDUQLQJ� DOJHEUD�� ���� NQRZOHGJH� RI� DULWKPHWLF� LV� HVVHQWLDO� DQG� LV� SXW� WR� WKH� WHVW� ZKHQ�
VWXGHQWV� VROYH� IRU� WKH�VXFFHHGLQJ� WHUPV��DQG� ����JHQHUDWLQJ�SDWWHUQV�FDQ�RQO\�EH�GRQH�E\�
FDUHIXO� H[DPLQDWLRQ� RI� PDWKHPDWLFDO� VHQWHQFHV� SURPSWLQJ� WKH� VWXGHQWV� WR� REVHUYH� KRZ�
QXPEHUV�PD\�YDU\�IURP�RQH�VHQWHQFH�WR�DQRWKHU��

&RQVWUXFWLYLVP�OHG�WR�WKH�GHFLVLRQ�RI�XWLOLVLQJ�D�SUREOHP�EDVHG�OHVVRQ�WR�JHQHUDOLVH�WKH�
VWXGHQWV·� NQRZOHGJH� WKURXJK� LQTXLU\�� 0RUHRYHU�� VWXGHQWV� VKRXOG� NQRZ� KRZ� WR� DSSO\�
FRQFHSWXDO� NQRZOHGJH� DQG� XVH� WKH� WRROV� DYDLODEOH� LQ� WKHLU� HQYLURQPHQW� �'ULVFROO�� �������
7KLV��RQ�WKH�RWKHU�KDQG��LPSHOOHG�WKH�XVH�RI�PDQLSXODWLYHV�LQ�WKH�DFWLYLW\��

Data Gathering Through Microteaching 
$IWHU�SODQQLQJ��WKH�VHFRQG�SKDVH�ZDV�GRQH�ZKHUHLQ�RQH�RI�WKH�DXWKRUV�ZDV�DVVLJQHG�DV�

WHDFKHU� DQG� ZDV� WKHQ� REVHUYHG� E\� D� FODVV� RI� PDVWHU·V� GHJUHH� VWXGHQWV� VSHFLDOLVLQJ� LQ�
PDWKHPDWLFV�HGXFDWLRQ�LQ�'/68��0DQLOD��6L[�JUDGXDWH�VWXGHQWV�VSHFLDOLVLQJ�LQ�SK\VLFV�DQG�
ELRORJ\�HGXFDWLRQ�DFWHG�DV�JUDGH�VHYHQ�VWXGHQWV��7KH�JURXS�WULHG�WR�PDNH�WKH�VLWXDWLRQ�DV�
UHDOLVWLF� DV� SRVVLEOH�� 7KLV� LQFOXGHG� FRQGLWLRQLQJ� WKH� VXSSRVHG� VWXGHQWV� E\� WDNLQJ� WKH�
PLQGVHW�RI�W\SLFDO�VHYHQWK�JUDGHUV�DQG�XVLQJ�LQVWUXFWLRQDO�PDWHULDOV�WKDW�DUH�W\SLFDO�WR�WKH�
)LOLSLQR�FODVVURRP��

A Posteriori Analysis 
7KH�ILQDO�SKDVH�RI�WKH�DFWLYLW\�ZDV�DQ�RYHUDOO�DVVHVVPHQW�ZLWK�D�IRFXV�RQ�KRZ�HIIHFWLYH�

WKH� VHOHFWHG� WRSLF� LV� IRU� LQWURGXFLQJ� YDULDEOHV� DQG� WKH� HIILFLHQF\� RI� OHVVRQ� VWXG\� EDVHG�
PLFURWHDFKLQJ� DV� D�PHWKRG� RI� REWDLQLQJ� DQG� DQDO\VLQJ� GDWD�� 7KH� JURXS� UHIOHFWHG� RQ� WKH�
RXWFRPH�� QDUUDWLQJ� WKH� VDOLHQW� SRLQWV�� DQG� WKH� RWKHUV� JDYH� FRPPHQWV�PDNLQJ� WKH�DFWLYLW\�
UHIOHFWLYH��7KLV�LV�HODERUDWHG�LQ�WKH�QH[W�SDUW�RI�WKH�SDSHU��

6WDWHPHQWV�� FRPPHQWV� DQG� DFWLRQV� ZHUH� WDNHQ� WR� DGGUHVV� WKH� SUREOHP� SRVWHG�� 'DWD�
ZHUH� JDWKHUHG� WKURXJK� YLGHR� UHFRUGLQJ�� WKH� FRQWHQWV� RI�ZKLFK�ZDV� DQDO\VHG� DIWHU� LW�ZDV�
WUDQVFULEHG�� 7KH� VXFFHVV� RI� WKH� DFWLYLW\� ZDV� QRW� VROHO\� GHWHUPLQHG� E\� KRZ� HIIHFWLYH� WKH�
PLFURWHDFKLQJ�ZDV��EXW�LW�DOVR�WRRN�LQWR�FRQVLGHUDWLRQ�WKH�SUREOHPV�ZKLFK�URVH�GXULQJ�SUH��
DQG�SRVW�PLFURWHDFKLQJ��JLYLQJ�WKH�JURXS�WKH�RSSRUWXQLW\�WR�FRQGXFW�VLPLODU��PRUH�HIILFLHQW�
OHVVRQ�VWXG\�EDVHG�DFWLYLWLHV�LQ�WKH�IXWXUH��

5HVXOWV�DQG�'LVFXVVLRQ�
)RU� WKLV� XQLW� RI� WKH� SDSHU�� WKH� UHVXOWV� RI� WKH� UHVHDUFK� SUDFWLFH� DUH� GLVFXVVHG� WKURXJK�

WKUHH� SDUWV�� 7KH� ILUVW� JLYHV� D� FRPSUHKHQVLYH� QDUUDWLYH� RI� ZKDW� KDSSHQHG� GXULQJ�
PLFURWHDFKLQJ�DQG�WKH�UHVSRQVHV�RI�VWXGHQWV�WR�WKH�TXHVWLRQV�UDLVHG��8QGHU�WKH�VHFRQG�SDUW��
VDOLHQW�SRLQWV�LQ�WKH�SRVW�OHVVRQ�GLVFXVVLRQ�DUH�XVHG�WR�H[SODLQ�ZKDW�RFFXUUHG�LQ�WKH�OHVVRQ�
SURSHU�ZLWK� HPSKDVLV� RQ� WKH�DUHDV�QHHGLQJ� LPSURYHPHQW��)LQDOO\�� UHFFRPPHQGDWLRQV� DUH�
UDLVHG�EDVHG�RQ�WKH�RXWFRPH�RI�WKH�ZKROH�VHW�RI�DFWLYLWLHV��
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Microteaching 
:LWK�WKH�OHVVRQ�EHLQJ�DQFKRUHG�E\�WKH�SULQFLSOHV�RI�FRQVWUXFWLYLVP��WKH�OHVVRQ�VWDUWHG�

ZLWK�WKH�IROORZLQJ�SUREOHP�ZKLFK�WKH�FODVV�KDG�WR�VROYH�LQ�SDLUV��
<RX�DUH�JLYHQ�D�VHW�RI����XQLW�WULDQJOHV�RI�WKH�VDPH�VL]HV��<RXU�ILUVW�WDVN�LV�WR�ILQG�KRZ�PDQ\�XQLW�
WULDQJOHV�\RX�QHHG�WR�IRUP�WKH�VPDOOHVW�SRVVLEOH�WULDQJOH��7KHQ��LGHQWLI\�KRZ�PDQ\�XQLW�WULDQJOHV�\RX�
VKRXOG�DGG� WR�KDYH� WKH�QH[W�ELJJHVW� WULDQJOH��'R�WKLV� UHSHDWHGO\�XQWLO� LW� LV� LPSRVVLEOH� WR�PDNH�DQ\�
ELJJHU� WULDQJOH� IURP� WKH� ODVW��&DQ�\RX�SUHGLFW�KRZ�PDQ\�PRUH� XQLW� WULDQJOHV�RI� WKH� VDPH�VL]H�\RX�
ZRXOG�QHHG�WR�FUHDWH�WKH�QH[W�ELJJHVW�WULDQJOH"�+RZ�DERXW�WKH�RQH�DIWHU�WKDW"�

:KLOH�GRLQJ�WKH�DFWLYLW\��D�SDLU�RI�VWXGHQWV�JRW�FRQIXVHG�ZLWK�WKH�GLUHFWLRQV�SUHVHQWHG�
WR�WKHP��6SHFLILFDOO\��ZLWK�ZKDW�WKH�WHDFKHU�PHDQW�E\�D�´WULDQJOHµ�ZKLFK�WKH\�KDG�WR�IRUP�
IURP�WKH�XQLW�WULDQJOHV�JLYHQ��7KLV�OHG�WR�WKH�SDLU�DVNLQJ�WKH�WHDFKHU�LI�RQH�XQLW�WULDQJOH�LV�
HQRXJK�WR�FRQVWUXFW�WKH�WULDQJOH�WKH\�DUH�DIWHU��,Q�UHVSRQVH��WKH�WHDFKHU�DVNHG�WKH�VWXGHQWV�
ZKDW� WKH\� WKRXJKW� DERXW� LW� DQG� WKH\� UHVSRQGHG� ZLWK� DIILUPDWLRQ� UHDVRQLQJ� WKDW� WKH� XQLW�
WULDQJOH�LV�LQ�LWVHOI�D�WULDQJOH�VR�WKH\�FDQ�FRQVLGHU�LW�DV�WKH�VPDOOHVW���

$OO� WKUHH�SDLUV�RI� VWXGHQWV�ZHUH�DEOH� WR� IRUP� WKH� IROORZLQJ�ILJXUHV�RXW�RI� WKH����XQLW�
WULDQJOHV���

�

Figure 1.�7ULDQJOHV�IRUPHG�E\�VWXGHQWV�GXULQJ�WKH�DFWLYLW\��

'XULQJ�GLVFXVVLRQ�� WKH� VWXGHQWV� DQVZHUHG� WKH�JXLGH�TXHVWLRQV��7KHLU� DFWXDO� UHVSRQVHV�
DUH�DV�IROORZV��

´2QH�XQLW�WULDQJOH�ZDV�QHHGHG�WR�IRUP�WKH�VPDOOHVW�WULDQJOH�µ�

´7KUHH�PRUH�ZHUH�DGGHG�WR�IRUP�WKH�QH[W��WKHQ�ILYH��VHYHQ�DQG�QLQH�µ�

´(OHYHQ�ZLOO�EH�QHHGHG�WR�IRUP�WKH�RQH�DIWHU�WKDW�DQG�WKLUWHHQ�IRU�WKH�QH[W�µ�

,Q� EHWZHHQ� WKHVH� TXHVWLRQV�� VWXGHQWV� ZHUH� DVNHG� WR� UHDFW� WR� WKH� UHVSRQVHV� WKHLU�
FODVVPDWHV� UDLVHG�� 7KH� FODVV� JHQHUDOO\� DJUHHG� WR� WKH� LGHDV� SUHVHQWHG�� )RU� WKH� ODVW� WZR�
TXHVWLRQV��VWXGHQWV�H[SODLQHG�KRZ�WKH\�DWWDLQHG�WKH�DQVZHUV��$�SDUW�RI�WKH�FODVV�GLVFXVVLRQ�
LV�SUHVHQWHG�EHORZ��

7HDFKHU��� 6R�ZH� KDYH� WKH� VHW� RI� QXPEHUV�� ��� ��� ��� ��� ��� ���� ��«�+RZ�GLG�\RX�NQRZ� WKDW� \RX�
QHHGHG�HOHYHQ�PRUH�XQLW�WULDQJOHV�WR�IRUP�WKH�QH[W�WULDQJOH�DIWHU�WKH�ODVW"�

6WXGHQW���� :H�QRWLFHG�WKDW�ZKHQ�\RX�DGG�WZR�WR�RQH�QXPEHU��\RX�JHW�WKH�QH[W�RQH��
7HDFKHU��� +RZ�ZRXOG�\RX�SURYH�WKDW"�
6WXGHQW���� )RU�H[DPSOH��WR�JHW�WKUHH��ZH�DGG�RQH�SOXV�WZR��7R�JHW�ILYH�ZH�DGG�WKUHH�DQG�WZR��

:KLOH�VWXGHQWV�DUH�JLYLQJ�H[SODQDWLRQV��WKH�WHDFKHU�WUDQVODWHV�WKHVH�YHUEDO�DQVZHUV�LQWR�
PDWKHPDWLFDO�VHQWHQFHV�RQ�WKH�ERDUG�DV�IROORZV��

������ ��� � ������ ��� ������ ��� ������ ��� ������ ����

)URP� KHUH�� WKH\� YHULILHG� LI� WKH\� KDYH� FRPPRQ� SURFHVVHV�� 7KHVH� UHVSRQVHV� OHG� WKH�
WHDFKHU� LQWR� LQTXLU\� WR� KHOS� VWXGHQWV� GHILQH� VHTXHQFHV�� 7KHQ� D� IRUPDO� GHILQLWLRQ� ZDV�
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SURYLGHG� WKHUHDIWHU��7KUHH�RWKHU�H[DPSOHV�ZHUH�WKHQ�JLYHQ�DQG�WKH�VWXGHQWV�SUHGLFWHG�WKH�
QH[W�WKUHH�QXPEHUV�LQ�HDFK�VHTXHQFH�ZLWK�HDVH��7KH�WHDFKHU�WKHQ�SURFHHGHG�DV�IROORZV��

7HDFKHU��� &DQ�ZH�SUHVHQW�WKH�SURFHVV�\RX�DOO�XVHG�LQ�D�GLIIHUHQW�IRUP"�,V�LW�SRVVLEOH�WR�XVH�RQO\�
WKH�ILUVW�QXPEHU�DQG�WKH�QXPEHU�\RX�FRQWLQXRXVO\�DGGHG"�

6WXGHQW���� ,�WKLQN�ILYH�FDQ�EH�H[SUHVVHG�DV������������
7HDFKHU��� :K\�GLG�\RX�VD\�WKDW"�
6WXGHQW���� 6LQFH�ZH�JRW�WKUHH�IURP�������DQG�ZH�DGGHG�DQRWKHU�WZR�WR�JHW�ILYH��
7HDFKHU��� &DQ�ZH�GR�WKH�VDPH�IRU�WKH�RWKHU�QXPEHUV"�
6WXGHQW����� <HV�VLU��7R�JHW�VHYHQ��WKDW�LV����������7R�JHW�QLQH��ZH�DGG������������

6LPLODU�ZLWK�ZKDW�KDV�EHHQ�GRQH�LQ�WKH�SUHYLRXV�UHVSRQVHV��WKHVH�ZHUH�DOVR�ZULWWHQ�RQ�
WKH� ERDUG� EHVLGH� WKH� RULJLQDO�PDWKHPDWLFDO� VHQWHQFHV�� 7KH� WHDFKHU� WKHQ� DVNHG�ZKDW� WKH\�
QRWLFHG�DERXW� WKH�HTXDWLRQV�WKH\�KDYH�IRUPHG��7R�WKLV� WKH\�H[SODLQHG�WKDW� WKH�TXDQWLW\�RI�
WZR·V�DGGHG�LQFUHDVHV�EXW�WKH�QXPEHU���GRHV�QRW��7KLV�SURPSWHG�WKH�WHDFKHU�WR�DVN�LI�WKH\�
FDQ�PDNH�XVH�RI�PXOWLSOLFDWLRQ�LQVWHDG�RI�DGGLWLRQ��7KH�IROORZLQJ�HTXDWLRQV�DUH�WKH�UHVXOWV�
RI�WKLV�TXHVWLRQ��

������ �� � ������ �� ������ �� ������ �� ������ ���

7KLV� VKRZHG� WKDW� VWXGHQWV� ZHUH� JDLQLQJ� LGHDV� RI� FRQVWDQWV� DQG� YDULDEOHV�� 7KH� QH[W�
FRQYHUVDWLRQ� ZDV� YHU\� FUXFLDO� WR� KRZ� YDULDEOHV� ZHUH� LQWURGXFHG�� KRZHYHU�� WKLV� LV� DOVR�
ZKHUH� WKH� WHDFKHU� VHHPHG� WR� HQFRXQWHU� GLIILFXOW\� LQ� GLUHFWLQJ� WKH� FODVV� WRZDUGV�ZKDW� KH�
ZDQWHG�WKHP�WR�LQIHU��

7HDFKHU��� :KDW�GR�\RX�QRWLFH�DERXW�WKH�HTXDWLRQV�\RX�KDYH�IRUPHG"�:KDW�PDNHV�WKHP�VLPLODU"�������
:KDW�LV�GLIIHUHQW�DERXW�WKHP"�

6WXGHQW���� $OO�RI�WKHP�KDYH�WKH�QXPEHU���DQG���EXW�WKH�RWKHU�QXPEHUV�DUH�LQFUHDVLQJ��
7HDFKHU��� :KLFK�QXPEHU�LV�LQFUHDVLQJ"�
6WXGHQW���� 7KH�RQH�PXOWLSOLHG�WR����
7HDFKHU��� 6R� LI�ZH�ZDQW� WR� NQRZ� D� QXPEHU�ZKLFK� LV� SDUW� RI� WKLV� VHW�� KRZ�GR�ZH� ILQG� RXW� WKDW�

QXPEHU"��
6WXGHQW���� :H�DGG���WR�WKDW�QXPEHU"�
7HDFKHU��� <RX�KDYH�D�SRLQW��EXW�ZKDW�LI�ZH�GRQ·W�NQRZ�ZKDW�WKH�SUHYLRXV�QXPEHU�LV"�/LNH�KRZ�

GR�ZH�NQRZ�ZKDW�LV�WKH����WK�QXPEHU�LQ�RXU�VHW�RI�QXPEHUV"�

7KH�FODVV�GLG�QRW�GLUHFWO\�UHVSRQG�WR�WKLV�TXHVWLRQ�VR�WKH�WHDFKHU�DVNHG�WKHP�KRZ�WKH�
WHUP� LQ� WKH� VHTXHQFH� LV� UHODWHG� WR� WKH�´FKDQJLQJ�QXPEHUVµ� WKH\�QRWLFHG� LQ� WKH� ODVW� VHW�RI�
HTXDWLRQV�� 7KH\� ZHUH� WKHQ� DEOH� WR� LGHQWLI\� WKDW� WKH� QXPEHU� LV� RQH� OHVV� WKDQ� WKH� WHUP��
&RQVHTXHQWO\��RQH�VWXGHQW�SRLQWHG�RXW�WKDW�WR�JHW�WKH����WK�WHUP�RI�WKH�VHTXHQFH��WKH�WHUP�
VKRXOG� EH�PXOWLSOLHG� E\� WZR� DQG� WKHQ� VXEWUDFWHG� E\� RQH�� 7KLV�ZDV� YHULILHG� E\� VROXWLRQV�
VKRZQ� RQ� WKH� ERDUG�� )LQDOO\�� KH� SUHVHQWHG� WKH� FRQFHSW� RI� YDULDEOHV� DV� WKH� WHUP� LQ� WKH�
VHTXHQFH� GLVFXVVHG� UHDVRQLQJ� RXW� WKDW� WKH� YDOXH� FKDQJHG� GHSHQGLQJ� RQ� WKH� WHUP�� 7KH�
SDWWHUQ�WKHUHIRUH�ZDV�SUHVHQWHG�DV��n����ZKHUH�n�LV�WKH�nWK�WHUP�RI�WKH�VHTXHQFH��

Post-Lesson Discussion  
,Q� WKH� SRVW�OHVVRQ� GLVFXVVLRQ� WKH�ZKROH� JUDGXDWH� FODVV� ZDV� JLYHQ� WKH� RSSRUWXQLW\� WR�

HYDOXDWH� WKH�RXWFRPH�RI� WKH�PLFURWHDFKLQJ�ZLWK�DQ�HPSKDVLV�RQ�ZKHWKHU�RU�QRW�VHTXHQFH�
DQG�SDWWHUQV�ZRXOG�EH�D�JRRG�FKRLFH�IRU�D� WUDQVWLRQ� OHVVRQ� WR�DOJHEUD��6RPH�RI� WKH�PRUH�
LPSRUWDQW�SRLQWV�EURXJKW�XS�DUH�HQXPHUDWHG�DV�IROORZV��

��� :RXOG� D� GLIIHUHQW� SUREOHP�RQ� VHTXHQFHV� DVLGH� IURP� WKH� XQLW� WULDQJOHV� DFWLYLW\�EH�
PRUH� HIIHFWLYH"�7KLV�TXHVWLRQ�ZDV�EDVHG�RQ� WZR�FODLPV��)LUVW�� WHDFKHUV� WKLQN� WKDW�
SUREOHPV�EDVHG�IURP�VWXGHQWV·�UHDO�OLIH�H[SHULHQFHV�WHQG�WR�EH�PRUH�HIIHFWLYH�WKDQ�
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WKRVH� WKDW� DUH� SXUHO\�PDWKHPDWLFDO�� 6HFRQG�� WKRVH�ZKR� DFWHG� DV� VWXGHQWV� LQLWLDOO\�
IRXQG� WKH� LQVWUXFWLRQ� D� ELW� FRQIXVLQJ�� 3DUW� RI� WKLV� ZDV� GXH� WR� WKH� IDFW� WKDW� WKH�
WHDFKHU·V�GHILQLWLRQ�RI�D�´XQLW�WULDQJOHµ�ZDV�QRW�HODERUDWHO\�SUHVHQWHG��

��� +RZ�LPSRUWDQW� LV� WKH�IRUPXODWLRQ�RI�TXHVWLRQV� LQ� WKLV�NLQG�RI�D� OHVVRQ"�7KH�FODVV�
DJUHHG� WKDW� WKH� WHDFKHU� VKRXOG� EH� DEOH� WR� JXLGH� WKH� VWXGHQWV� LQWR� WKH� NQRZOHGJH�
WDUJHWHG� E\� WKH� OHVVRQ�� ,Q� WKLV� FDVH�� LW� LV� FUXFLDO� IRU� WKH� VWXGHQWV� WR� GLVFRYHU� WKH�
QHFHVVLW\� RI� YDULDEOHV� E\� WKHPVHOYHV��$VNLQJ� WKH� ULJKW� TXHVWLRQV� DW� WKH� ULJKW� WLPH�
DQG� LQ� UHODWLRQ� WR� WKH� LGHDV� WKH� VWXGHQWV� SUHVHQWHG� WKHPVHOYHV� ZRXOG� HVWDEOLVK� D�
FRKHUHQW�JHQHUDOLVDWLRQ��7KLV� LV� IXUWKHU�VXSSRUWHG�E\�5DKLPL�DQG�(EUDKLPL� �������
ZKR� VDLG� WKDW� WKH� QDWXUH� RI� TXHVWLRQV� SUHVHQWHG� WR� VWXGHQWV� JUHDWO\� LQIOXHQFHV� WKH�
GHSWK�WR�ZKLFK�WKH�VWXGHQWV�VHDUFK�IRU�DQVZHUV��

��� $UH� WKH� XVH� RI�PDQLSXODWLYHV� DQG� RWKHU� YLVXDO�PDWHULDOV� QHFHVVDU\"� 7KH� VWXGHQWV�
JHQHUDOO\�IRXQG�ZRUNLQJ�ZLWK�WKH�XQLW� WULDQJOHV�HDV\��7KH�PDQLSXODWLYHV�SUHVHQWHG�
VHTXHQFHV� DV� QRW� HQWLUHO\� EHLQJ� DEVWUDFW� EXW� WKH� WHDFKHU� PD\� FKRRVH� WR� EH� PRUH�
FUHDWLYH�ZLWK�WKH�NLQG�RI�PDWHULDOV�SUHVHQWHG�WR�WKH�FODVV��

,Q� JHQHUDO�� WKH� FODVV� DJUHHG� WKDW� VHTXHQFH� DQG� SDWWHUQV� DV� D� WUDQVLWLRQ� OHVVRQ� FDQ�
SRWHQWLDOO\� SUHVHQW� YDULDEOHV� LQ� D� OHVV� DEVWUDFW� IRUP�� PDNLQJ� WKHP�PRUH� UHODWDEOH� WR� WKH�
VWXGHQWV��,WV�VXFFHVV��WKRXJK��KHDYLO\�GHSHQGV�RQ�WKH�WHDFKHU·V�DELOLW\�WR�JXLGH�WKH�OHDUQHUV�
ZLWKRXW�GRPLQDWLQJ�WKH�FODVV��7KH�OHVV�WHDFKHU�LQWHUYHQWLRQ�WKHUH�LV��WKH�PRUH�VWXGHQWV�ZLOO�
DSSUHFLDWH� WKH� QHHG� IRU� WKH� H[LVWHQFH� RI� YDULDEOHV� LQ� PDWKHPDWLFV�� &DUHIXO� SODQQLQJ� LV�
UHTXLUHG� WR� PHHW� WKH� H[SHFWDWLRQV� RI� ERWK� VWXGHQWV� DQG� WHDFKHUV� ZLWK� D� KLJK� UHJDUG� IRU�
GHWDLOV�VXFK�DV�DVNLQJ�WKH�ULJKW�TXHVWLRQV�DW�WKH�ULJKW�WLPH��WKH�VHTXHQFH�RI�H[DPSOHV�WR�EH�
SUHVHQWHG�DQG�WKH�PHWKRG�RI�JXLGLQJ�WKH�VWXGHQWV�LQWR�IRUPLQJ�WKHLU�JHQHUDOLVDWLRQV��

Recommendations 
6HTXHQFH� DQG� SDWWHUQV� DV� D� WUDQVLWLRQ� OHVVRQ� FDQ� SRWHQWLDOO\� LQWURGXFH� YDULDEOHV� DQG�

DOJHEUD�LQ�FRQQHFWLRQ�WR�DQG�ZLWK�FRQVLGHUDWLRQ�RI�VWXGHQWV
�SULRU�PDWKHPDWLFDO�NQRZOHGJH��
<HW��WKH�WHDFKHU�VKRXOG�FRQVLGHU�WKH�IROORZLQJ�UHFRPPHQGDWLRQV�WR�LPSURYH�VXFK�SUDFWLFH��

��� )RUPDO�GHILQLWLRQV�RI�VHTXHQFH�DQG�SDWWHUQV�GR�QRW�QHHG�WR�EH�SUHVHQWHG�DV�WKH\�FDQ�
RQO\�FRPSOLFDWH�WKH�OHVVRQ��7KH�LGHD�EHKLQG�WKH�WRSLF�VKRXOG�RQO\�DFW�DV�WKH�PHDQV�
WR�LQWURGXFH�YDULDEOHV�DQG�VKRXOG�QRW�WKHUHIRUH�EH�WKH�IRFXV�RI�WKH�GLVFXVVLRQ���

��� 7KH� WHDFKHU� VKRXOG� GHOLEHUDWHO\� OLVW� D� VHULHV� RI� JXLGHG� TXHVWLRQV� WR� DVN� WKH� FODVV�
GXULQJ� WKH�GLVFXVVLRQ�DQG�SUHSDUH�IRU�SRVVLEOH�UHVSRQVHV� WKDW�PLJKW� OHDG� WKH�FODVV�
LQWR� LGHDV� QRW� HQWLUHO\� UHODWHG�� 7KLV� ZRXOG� KHOS� WKH� FODVV� VWD\� RQ� WUDFN� RI� WKH�
GLVFXVVLRQ� ZLWK� WKH� REMHFWLYH� DV� HQG�� 7KLV� PD\� DOVR� KHOS� DYRLG� WKH� LQVWDQFH� RI�
JLYLQJ� DZD\� WKH� DQVZHU� LQVWHDG� RI� WKH� VWXGHQWV� H[SUHVVLQJ� IUHHO\�ZKDW� WKH\� WKLQN�
DQG�WKHQ�JHQHUDOLVLQJ�DIWHUZDUGV��

��� $� OHVVRQ� VWXG\�GHDOLQJ�ZLWK� WKH� VDPH�FRQFHSW� DQG�REMHFWLYH�VKRXOG�EH�GRQH�ZLWK�
DFWXDO�VWXGHQWV��7KLV�LV�WR�WHVW�ZKHWKHU�WKH�UHVSRQVHV�H[SUHVVHG�E\�WKH�FRQGLWLRQHG�
VWXGHQWV�LQ�WKH�DFWLYLW\�ZRXOG�EH�VLPLODU�LQ�WKH�SURSRVHG�FDVH��

��� $Q� H[DPLQDWLRQ� RI� RWKHU� SRWHQWLDO� WUDQVLWLRQ� OHVVRQV� IRU� DULWKPHWLF�DOJHEUD�
WUDQVLWLRQ� WKURXJK� OHVVRQ� VWXG\� FRXOG� KHOS� LQ� ILQGLQJ� PRUH� HIILFLHQW� PHDQV� RI�
WUDQVFHQGLQJ�IURP�DULWKPHWLF�WR�DOJHEUD�
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)LQDO�5HPDUNV�
7KH�DXWKRUV�EHOLHYH�WKDW�WKLV�SDSHU�KDV�EURXJKW�DERXW�WZR�LPSRUWDQW�LGHDV��)LUVW��WKH�XVH�

RI� VHTXHQFH� DQG� SDWWHUQV� DV� D� OHVVRQ� WR� DLG� WUDQVLWLRQ� IURP� DULWKPHWLF� WR� DOJHEUD��
VSHFLILFDOO\� LQ� SODFLQJ� VLJQLILFDQFH� RQ� YDULDEOHV� LV� YHU\� SURPLVLQJ� LI� GHYHORSHG� IXUWKHU��
&RQVLGHULQJ� LW� VKRZV� D� FOHDU� OLQN� RI� JHQHUDOLVLQJ� D� VHW� RI� QXPEHUV� LQWR� DQ� DOJHEUDLF�
H[SUHVVLRQ�PDNHV� LW� VXLWDEOH� IRU� WKDW�REMHFWLYH�� ,W� FDQQRW�EH�GHQLHG� WKRXJK� WKDW� WKHUH� LV�D�
QHHG� WR�GR� VLPLODU�PLFURWHDFKLQJ�DFWLYLWLHV�GHDOLQJ�ZLWK� WKH�VDPH� WRSLF�EXW�EDVHG�RQ� WKH�
UHVXOWV� WKDW� WKLV�SDSHU�QDUUDWHV��6HFRQG�� OHVVRQ�VWXG\�LV�D�JRRG�DYHQXH�IRU�WKH�HGXFDWLRQDO�
FRPPXQLW\� WR� EXLOG� OHVVRQV� EDVHG� RQ� SUDFWLFH� DQG� QRW� RQ� JHQHUDO� WKHRULHV�� ,W� JLYHV� WKH�
WHDFKHU�DQ�LGHD�RI�ZKDW�ZRUNV�DQG�ZKDW�GRHV�QRW��JLYHQ�D�VSHFLILF�NLQG�RI�OHDUQHU�RU�FODVV��
,W� DOVR� SURPRWHV� D� KHDOWK\� DQG� SURGXFWLYH� UHODWLRQVKLS� DPRQJVW� WHDFKHUV� LQ� WKH� VFKRRO�
FRPPXQLW\�E\�IRVWHULQJ�FRQVWUXFWLYH�FULWLFLVP�DQG�WKH�QHHG�IRU�SURIHVVLRQDO�GHYHORSPHQW��
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