
An introduction to TWG18: Building bridges between different 
perspectives: Emerging themes from international research into 
mathematics teacher education and professional development  
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In this paper, we report of the major themes that emerged from the presentations and discussions of 
the paper and poster contributions in TWG18a+b. We identified the following overarching themes 
as key to the research and conference conversations in the field of pre-service mathematics teacher 
education and the professional development of in-service mathematics teachers and asked in 
particular: How can we (1) generalise from research whilst maintaining complexity? (2) best reflect 
our roles as mathematics teacher educators and researchers? (3) research the relationship between 
teacher education, professional development and classroom practice? (4) productively cross 
boundaries in our research? (5) better reflect the role of context? (6) make sure that our research 
makes mathematics sufficiently visible? Finally, we discuss how we can build on one another’s work 
to further develop the field and suggest possible future developments and research directions. 
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Introduction to TWG18 
7KHPDWLF� :RUNLQJ� *URXS� ��� �7:*���� LV� GHYRWHG� WR� UHVHDUFK� LQWR� WKH� SURIHVVLRQDO� JURZWK� RI�
PDWKHPDWLFV�WHDFKHUV�DFURVV�DOO�SKDVHV��)DXVNDQJHU�HW�DO����������IURP�LQLWLDO�WHDFKHU�HGXFDWLRQ��7(��
RI�SUH�VHUYLFH�WHDFKHUV��367V��WR�IXUWKHU�SURIHVVLRQDO�GHYHORSPHQW��3'��RI�LQ�VHUYLFH�WHDFKHUV��,67V���
7KH� ZRUNLQJ� JURXS¶V� PDLQ� UHVHDUFK� LQWHUHVWV� LQFOXGH� YDULRXV� DVSHFWV� RI� PDWKHPDWLFV� WHDFKHUV¶�
SURIHVVLRQDO�NQRZOHGJH��EHOLHIV�� UHIOHFWLRQ��DQG�QRWLFLQJ� UHODWHG� WR�GLIIHUHQW�PDWKHPDWLFDO� FRQWHQW�
DUHDV� DQG� DVSHFWV� RI� LQVWUXFWLRQDO� TXDOLW\�� )UDPHZRUNV�� PRGHOV�� DQG� SUDFWLFHV� RI� 7(� DQG� 3'�
SURJUDPPHV�DUH�DOVR�FHQWUDO�WR�WKH�GLVFXVVLRQV�EHWZHHQ�PHPEHUV�RI�7:*����SDUWLFXODUO\�WKH�FRQWHQW��
PHWKRGV��WRROV��DQG�UHODWHG�LPSDFWV��,Q�DFFRUGDQFH�ZLWK�WKH�&(50(�VSLULW��ZH�RIIHU�D�FRPPXQLFDWLYH��
FROOHJLDO��DQG�FULWLFDO�IRUXP�IRU�GLVFXVVLRQV�RQ�UHVHDUFK�WRSLFV�UHODWHG�WR�WKH�ORQJ�VWDQGLQJ�DFWLYLWLHV�
RI� WKH� ZRUNLQJ� JURXS�� :H� DWWUDFW� DQG� DVVHPEOH� HGXFDWLRQDO� UHVHDUFK� DURXQG� D� GLYHUVH� UDQJH� RI�
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SHUVSHFWLYHV� DQG� DSSURDFKHV�� DQG� VR� ZH� DLP� DW� FRQWULEXWLQJ� WR� RXU� XQGHUVWDQGLQJ� RI� RXU� UROH� DV�
UHVHDUFKHUV��HGXFDWRUV�DQG�SUDFWLWLRQHUV�LQ�ZLGHU�FRQWH[WV��

7:*���LV�WUDGLWLRQDOO\�RQH�RI�WKH�ZRUNLQJ�JURXSV�DW�&(50(�FRQIHUHQFHV�ZLWK�D�ODUJH�QXPEHU�RI�
VXEPLVVLRQV�DQG�WKLV�WLPH�ZDV�QR�GLIIHUHQW��:LWK����SDSHU�SURSRVDOV�DQG���SRVWHU�SURSRVDOV�HQWHULQJ�
WKH�UHYLHZ�SURFHVV��ZH�DJDLQ�IDFHG�WKH�QHFHVVLW\�WR�GLYLGH�WKH�JURXS�LQWR�WZR�VXEJURXSV��8QOLNH�LQ�
SUHYLRXV� FRQIHUHQFHV�� ZKHUH� QXPEHUV� RI� VXEPLVVLRQV� UHODWLQJ� WR� 7(� DQG� 3'� ZHUH� VLPLODU�� DW�
&(50(��� WKHUH�ZHUH� VLJQLILFDQWO\�PRUH� SURSRVDOV� UHODWLQJ� WR�7(� WKDQ� WR� 3'��7KXV�� UDWKHU� WKDQ�
VHSDUDWLQJ� UHVHDUFK� UHODWLQJ� WR� 7(� DQG� 3'� LQWR� GLVWLQFW� VXEJURXSV�� ZH� LQVWHDG� IRXQG� VHYHUDO�
RYHUDUFKLQJ�WRSLFV�WR�JURXS�WKH�SURSRVDOV�DURXQG��,Q�7:*��D��ZH�SUHVHQWHG�DQG�GLVFXVVHG�UHVHDUFK�
DGGUHVVLQJ�WKH�SURIHVVLRQDO�JURZWK�RI�367V�DQG�,67V�LQ�WKHLU�WHDFKLQJ�RI�PDWKHPDWLFDO�FRQWHQW��VXFK�
DV�IUDFWLRQV��IXQFWLRQV��PDWKHPDWLFDO�SDWWHUQ�DQG�VWUXFWXUH�RU�HDUO\�QXPHUDF\��$QRWKHU�NH\�WRSLF�LQ�
7:*��D�ZDV�KRZ�WHDFKLQJ�PDWKHPDWLFDO�FRUH�DFWLYLWLHV��H�J���SUREOHP�VROYLQJ�DQG�SUREOHP�SRVLQJ��
LQTXLU\�EDVHG�OHDUQLQJ��UHDVRQLQJ�DQG�SURRI��FRXOG�EH�IRVWHUHG�LQ�7(�DQG�3'��7:*��D�DOVR�IRFXVHG�
RQ�FXUUHQW� LVVXHV�DQG�FKDOOHQJHV� LQ� WKH� ILHOG�� VXFK�DV� WHDFKLQJ�RQOLQH�� WKH�3'�RI� WHDFKHUV�ZLWKRXW�
PDWKHPDWLFV�DV�D�VXEMHFW�RU�367V¶�OHDUQLQJ�WR�XVH�LQIRUPDWLRQ�DQG�FRPPXQLFDWLRQV�WHFKQRORJ\��,&7��
LQ� WHDFKLQJ�� ,Q� 7:*��E�� ZH� SUHVHQWHG� DQG� GLVFXVVHG� UHVHDUFK� DGGUHVVLQJ� WHDFKHUV¶� SURIHVVLRQDO�
JURZWK� LQ� FRUH� FODVVURRP�SUDFWLFHV� VXFK� DV� QRWLFLQJ� DQG� VWXGHQW� DVVHVVPHQW�GLDJQRVLQJ�� DQG� DOVR�
UHODWHG� WR� WKH� SODQQLQJ� DQG� SURIHVVLRQDO� UHIOHFWLRQ� RI� OHVVRQV� DQG� FODVVURRP�DFWLYLWLHV��2WKHU� NH\�
WRSLFV�LQ�7:*��E�LQFOXGHG�WKH�GHYHORSPHQW�RI�IXWXUH�WHDFKHUV¶�PDWKHPDWLFDO�VXEMHFW�PDWWHU�FRQWHQW�
NQRZOHGJH� �&.�� DQG� SHGDJRJLFDO� FRQWHQW� NQRZOHGJH� �3&.�� LQ� XQLYHUVLW\� HGXFDWLRQ�� DQG� WKH�
LQWHUUHODWHGQHVV� RI� GLIIHUHQW� DVSHFWV� RI� SURIHVVLRQDO� NQRZOHGJH� DQG� WKHLU� UROH� LQ� WKH� WHDFKLQJ� RI�
PDWKHPDWLFV��7:*��E� DOVR� IRFXVHG� RQ� SURPRWLQJ� WHDFKHUV¶� SURIHVVLRQDO� JURZWK� XVLQJ� SDUWLFXODU�
PHWKRGV�DQG�IRUPDWV�LQ�7(�DQG�3'��VXFK�DV�UROH�SOD\V��PLFURWHDFKLQJ�RU�RQOLQH�IRUPDWV���

:H�ILQLVKHG�WKH�UHYLHZ�SURFHVV�ZLWK�D�WRWDO�RI����SDSHUV�DQG���SRVWHUV�DFFHSWHG�IRU�WKH�SUHVHQWDWLRQ�
DW� WKH�FRQIHUHQFH�����SDSHUV�DQG���SRVWHUV�ZHUH�DOORFDWHG�WR�7:*��D�����SDSHUV�DQG���SRVWHUV� WR�
7:*��E�� ,Q� JHQHUDO�� HDFK� VHVVLRQ� FRQVLVWHG� RI� WZR� RU� WKUHH� SDSHU�SRVWHU� SUHVHQWDWLRQV� DQG�
VXEVHTXHQW�UHDFWLRQV�E\�SDLUV�RI�GLVFXVVDQWV��6PDOO�JURXS�GLVFXVVLRQV�WKHQ�IROORZHG��7R�FRQFOXGH�
HDFK�VHVVLRQ��GLVFXVVDQWV�UHSRUWHG�EDFN�WR�WKH�ZLGHU�JURXS�RQ�WKH�FRQWHQW�RI�WKH�GLVFXVVLRQV�DQG�D�
VKRUW� UHIOHFWLRQ� E\� HDFK� DXWKRU�� 'XULQJ� WKH� FRQIHUHQFH�� ZH� DOVR� GHYRWHG� WLPH� WR� WRSLF� VSHFLILF�
GLVFXVVLRQV��7RSLFV�ZHUH� LGHQWLILHG�DQG�DJUHHG�E\�SDUWLFLSDQWV�EDVHG�RQ� WKHPHV� WKDW�KDG�HPHUJHG�
DFURVV� WKH� YDULRXV� FRQYHUVDWLRQV�� )URP� DFURVV� WKHVH� WRSLF� VSHFLILF� GLVFXVVLRQV�� ZH� LGHQWLILHG� VL[�
RYHUDUFKLQJ�WKHPHV�HPHUJLQJ�IURP�WKH�LQWHUQDWLRQDO�SHUVSHFWLYHV�RI�WKH�7:*���SDUWLFLSDQWV��QDPHO\��
+RZ�FDQ�ZH�����JHQHUDOLVH�IURP�UHVHDUFK�ZKLOVW�PDLQWDLQLQJ�FRPSOH[LW\"�����EHVW�UHIOHFW�RXU�UROHV�DV�
PDWKHPDWLFV� WHDFKHU� HGXFDWRUV� DQG� UHVHDUFKHUV"� ���� UHVHDUFK� WKH� UHODWLRQVKLS� EHWZHHQ� WHDFKHU�
HGXFDWLRQ��SURIHVVLRQDO�GHYHORSPHQW�DQG�FODVVURRP�SUDFWLFH"�����SURGXFWLYHO\�FURVV�ERXQGDULHV� LQ�
RXU�UHVHDUFK��H�J���EHWZHHQ�GLIIHUHQW�IUDPHZRUNV"�����EHWWHU�UHIOHFW�WKH�UROH�RI�FRQWH[W��H�J���UHODWHG�WR�
GLIIHUHQW�FXOWXUDO�SHUVSHFWLYHV"�����PDNH�VXUH�WKDW�RXU�UHVHDUFK�PDNHV�PDWKHPDWLFV�DV�VXEMHFW�PDWWHU�
VXIILFLHQWO\�YLVLEOH"�,Q�WKLV�UHYLHZ�SDSHU��ZH�VKRUWO\�LQWURGXFH�HDFK�RI�WKHVH�WKHPHV�E\�FRQQHFWLQJ�
WKHP�WR�FXUUHQW�VWUDQGV�RI�UHVHDUFK�LQ�WKH�ILHOG�RI�PDWKHPDWLFV�7(�DQG�3'�DQG�SUHVHQWLQJ�H[HPSODU\�
SDSHU�DQG�SRVWHU�FRQWULEXWLRQV�IURP�DFURVV�ERWK�7:*���VXEJURXSV��
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How can we generalise from research whilst maintaining complexity?  
5HVHDUFK�LQWR�PDWKHPDWLFV�7(�DQG�3'�LV�D�FKDOOHQJLQJ�HQGHDYRXU��/LNH�PDWKHPDWLFV�FODVVURRPV��7(�
DQG�3'�VHWWLQJV�DUH�FRPSOH[�DQG�PXOWL�IDFHWHG�SUHVHQWLQJ�UHVHDUFKHUV�ZLWK�DV�PDQ\�RSSRUWXQLWLHV�DV�
GLOHPPDV��:KDW�FRXQWV�DV�HYLGHQFH�LQ�PDWKHPDWLFV�HGXFDWLRQ�KDV�EHHQ�WKH�WRSLF�RI�GHEDWH�IRU�VHYHUDO�
\HDUV��H�J���:LOLDP�	�/HVWHU��������ZLWK�FRPSDULVRQV�KDYLQJ�EHHQ�GUDZQ�WR�UHVHDUFK�LQ�WKH�SK\VLFDO�
VFLHQFHV�� ,W� LV� QRZ� JHQHUDOO\� DFNQRZOHGJHG� WKDW� WKH� FRPSOH[LW\� RI� WKH� REMHFWV� RI� VWXG\� ZLWKLQ�
HGXFDWLRQDO�UHVHDUFK�IDU�H[FHHGV�WKRVH�RI�WUDGLWLRQDO�VFLHQWLILF�UHVHDUFK��8QOLNH�VFLHQWLILF�ILQGLQJV�WKDW�
DUH� JHQHUDOLVDEOH� DFURVV� GLIIHUHQW� FRQWH[WV�� UHVHDUFK� LQ� PDWKHPDWLFV� HGXFDWLRQ� WHQGV� WR� JHQHUDWH�
UHVXOWV� WKDW� KROG� LQ� VRPH� VLWXDWLRQV� EXW� QRW� RWKHUV�� &RPPRQO\�� DFURVV� WKH� UHVHDUFK� SUHVHQWHG� LQ�
7:*���� UHVHDUFKHUV�GHDOW�ZLWK� WKH� LVVXH�RI�PDLQWDLQLQJ�FRPSOH[LW\�E\�DWWHQGLQJ� WR� WKH�GHWDLOV�RI�
particular�VLWXDWLRQV��2IWHQ�WKLV�IRFXV�RQ�WKH�SDUWLFXODU�WUDQVODWHG�LQWR�PRGHVW�QXPEHUV�RI�SDUWLFLSDQWV��
Bråtalien� IRU� H[DPSOH�� SUHVHQWHG� DQ� LQ�GHSWK� VWXG\� FRQFHUQLQJ� IRXU� ,67V¶� FRQFHSWXDOLVDWLRQV� RI�
LQTXLU\�LQ�WHDFKLQJ�DQG�OHDUQLQJ�PDWKHPDWLFV�EHIRUH�HQWHULQJ�D�SDUWLFXODU�3'�SURJUDPPH��Kuntze et 
al.�� RQ� WKH� RWKHU� KDQG�� H[DPLQHG� KRZ� ��� 367V� XVHG� D� SUH�LQWURGXFHG� IUDPHZRUN� IRU� DQDO\VLQJ�
UHSUHVHQWDWLRQ�UHJLVWHUV��,Q�ERWK�H[DPSOHV��DV�ZDV�WKH�FDVH�IRU�WKH�YDVW�PDMRULW\�RI�VWXGLHV�SUHVHQWHG�
LQ�7:*����WKH�UHVHDUFK�WRRN�SODFH�ZLWKLQ�D�VLQJOH�FRQWH[W��H�J���RQH�LQLWLDO�7(�RU�3'�SURJUDPPH���
:KHWKHU�WKH�ILQGLQJV�IURP�WKHVH�µVLWXDWHG�VWXGLHV¶�DUH�JHQHUDOLVDEOH�PD\�GHSHQG�RQ�KRZ�WKRURXJKO\�
WKH�SKHQRPHQD�RI�UHVHDUFK�DUH�FRQFHSWXDOLVHG��

7KH�PDMRULW\�RI�UHVHDUFK�LQWR�PDWKHPDWLFV�7(�DQG�3'�UHODWHV�LQ�VRPH�ZD\�WR�WKH�VWXG\�RI�WHDFKHU�
OHDUQLQJ��,W�LV�ZLGHO\�DFNQRZOHGJHG�WKDW�OHDUQLQJ�LV�µVLWXDWHG¶�LQ�WKDW�LW�LV�³D�SURGXFW�RI�WKH�DFWLYLW\��
FRQWH[W�� DQG� FXOWXUH� LQ�ZKLFK� LW� LV� GHYHORSHG� DQG� XVHG´� �%URZQ� HW� DO��� ������ S�� ����� )URP� VRPH�
SHUVSHFWLYHV��WKH�OHDUQHU�LV�YLHZHG�DV�EHLQJ�VLWXDWHG�within�D�SDUWLFXODU�HQYLURQPHQW�RU�FRQWH[W��IRU�
RWKHUV�� WKH� OHDUQHU� LV� FRQVLGHUHG� part of WKH� HQYLURQPHQW� RU� FRQWH[W�� +RZ� WKLV� UHODWLRQVKLS� LV�
FRQFHSWXDOLVHG�LQIRUPV�UHVHDUFKHUV¶�PHWKRGRORJLFDO�GHFLVLRQ�PDNLQJ��'XULQJ�7:*���GLVFXVVLRQV��
SDUWLFLSDQWV� JUDSSOHG� ZLWK� WKH� FRQVHTXHQFHV� RI� WKHLU� RZQ� PHWKRGRORJLFDO� GHFLVLRQV�� $� GULYLQJ�
TXHVWLRQ�WKDW�SDUWLFLSDQWV�FRQWLQXHG�WR�UHWXUQ�WR�WKURXJKRXW�WKH�WRSLF�VWXG\�GLVFXVVLRQV�ZDV��+RZ�FDQ�
ZH��DV�UHVHDUFKHUV��VLWXDWH�WKH�VSHFLILF�IRFXV�RI�VWXG\�ZLWKLQ�WKH�ELJJHU�SLFWXUH"�+RZ�FDQ�ZH�PDNH�
PRUH�H[SOLFLW�WKH�YDULRXV�DQG�PXOWLSOH�DVSHFWV�RI�WKH�VLWXDWHG�QDWXUH�LQ�ZKLFK�RXU�UHVHDUFK�WDNHV�SODFH"�
,Q�UHODWLRQ�WR�UHVHDUFKLQJ�WHDFKHU�QRWLFLQJ��IRU�LQVWDQFH��LW�ZDV�WKH�FDVH�WKDW�GLIIHUHQW�IUDPHZRUNV�DQG�
FRQFHSWXDOLVDWLRQV�ZHUH�XVHG�WKDW�KDG�WR�EH�FODULILHG�DQG�PDGH�WUDQVSDUHQW�LQ�RUGHU�WR�LQWHUSUHW�DQG�
FRPSDUH� SUHVHQWHG� ILQGLQJV�� ,Q� UHODWLRQ� WR� WKH� JHQHUDOLVDELOLW\� RI� UHVHDUFK� ILQGLQJV�� SDUWLFLSDQWV�
H[SORUHG�ZKDW�LW�PLJKW�PHDQ�LI�PRUH�FHQWUDO�PRGHOV�ZHUH�DGRSWHG�E\�WKRVH�FRQGXFWLQJ�UHVHDUFK�LQWR�
7(�DQG�3'��

How can we best reflect our roles as mathematics teacher educators and 
researchers? 
7KH�PDMRULW\�RI�SDUWLFLSDQWV�IURP�7:*���ZHUH�SUDFWLFLQJ�PDWKHPDWLFV�WHDFKHU�HGXFDWRUV��07(V���
*LYHQ�WKH�WRSLF�RI�UHVHDUFK��VWXGLHV�ZHUH�RIWHQ�VLWXDWHG�ZLWKLQ�UHVHDUFKHU¶V�RZQ�7(�LQVWLWXWLRQV�RU�3'�
FRQWH[WV��,Q�VRPH�RI�WKH�SDSHUV�SUHVHQWHG��WKLV�GXDO�UROH��07(�UHVHDUFKHU��ZDV�GLVFXVVHG�H[SOLFLWO\�
DQG�GLVFXVVLRQV�H[WHQGHG�LQWR�KRZ�WKLV�GXDO�UROH�PLJKW�DIIHFW�WKH�UHVHDUFKHU¶V�SRVLWLRQLQJ�FRQVLGHULQJ�
WKH�LPSDFW�RQ�KRZ�WKHLU�UHVHDUFK�HQGHDYRXUV�HYROYHG��,Q�WKH�SDSHU�E\�Lewis et al., IRU�LQVWDQFH��WKH�
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FORVH� UHODWLRQVKLS�EHWZHHQ� WKH� UHVHDUFKHU� DQG� WKH� WHDFKHUV� FDQ�EH�YLHZHG�� D� UHODWLRQVKLS� WKDW� LV�D�
KLJKO\�YDOXHG�SDUW�RI�WKH�UHVHDUFK�SURFHVV��Ebbelind and Helliwell’s SDSHU DOVR�SURPSWHG�GLVFXVVLRQV�
UHJDUGLQJ�WKH�LQWLPDWH�UHODWLRQVKLS�EHWZHHQ�UHVHDUFKHU��UHVHDUFKHG��UHDGHU�DQG�WKH�UHVHDUFK�FRQWH[W���

7:*���GLVFXVVLRQV�GLG�QRW�WHQG�WR�IRFXV�RQ�UHVHDUFK�HWKLFV�LQ�WKH�PRUH�WUDGLWLRQDO�VHQVH��UHJDUGLQJ�
WHFKQLFDO�UHTXLUHPHQWV�VXFK�DV�GDWD�FROOHFWLRQ�SURFHGXUHV��FRQVHQW��FRQILGHQWLDOLW\��UDWKHU�WKH�IRFXV�
FHQWUHG�RQ�WKH�HWKLFDO�DQG�PRUDO�GLPHQVLRQV�RI�WKH�UHVHDUFKHU¶V�SDUWLFLSDWLRQ��)OR\G�DQG�$UWKXU��������
H[SORUH� WKH� UHVHDUFKHU¶V�PRUDO� FRQFHUQV� DQG� LQWHUQDO�PDWWHUV� UHODWLQJ� WR� WKH� UHVHDUFK� SURFHVV�� IRU�
H[DPSOH��KRZ�WKH�UHVHDUFKHU�SRVLWLRQV�WKHPVHOYHV�LQ�UHODWLRQ�WR�WKH�REMHFW�RI�VWXG\��,Q�UHODWLRQ�WR�WKLV�
LVVXH�� GLVFXVVLRQV� GXULQJ� 7:*��� WRXFKHG� XSRQ� WKH� H[WHQW� WR� ZKLFK� WKH� UHVHDUFKHU¶V� SRVLWLRQLQJ�
VKRXOG�EH� MXVWLILHG�ZKHQ� UHSRUWLQJ�RQ� UHVHDUFK� DQG�KRZ� WKH� ODFN�RI� WKLV� MXVWLILFDWLRQ� FDQ� FRQFHDO�
FHUWDLQ�HWKLFDO�DQG�PRUDO�GLPHQVLRQV��Ebbelind et al.’s�SDSHU��IRU�H[DPSOH��H[SORUHG�KRZ�D�UHVHDUFK�
SURMHFW�PLJKW� RU�PLJKW� QRW� VXSSRUW� FKDQJH�ZKHQ� YLHZHG� IURP� WKH� WHDFKHUV¶� SHUVSHFWLYHV�� ,W� ZDV�
FRQFOXGHG�WKDW�WKH�WHDFKHUV�DWWDFKHG�WKHPVHOYHV�WR�WKH�SURMHFW�LQ�GLIIHUHQW�ZD\V�DQG�SURYLGHG�WHDFKHUV�
ZLWK�RSSRUWXQLWLHV�WR�PDNH�FKDQJHV�IRU�WKHPVHOYHV���

How can we research the relationship between teacher education, professional 
development and classroom practice? 
7KH�FKRVHQ�SKHQRPHQD�RI�VWXG\�ZLWKLQ�PDWKHPDWLFV�7(�DQG�3'�UHODWHV�GLUHFWO\�WR�WKH�XQLW�RI�DQDO\VLV��
$W�D�PLFUR�OHYHO��WKH�XQLW�RI�DQDO\VLV�PLJKW�EH�WKH�LQWHUDFWLRQV�WKDW�WDNH�SODFH�EHWZHHQ�,67V�GXULQJ�
3'�VLWXDWLRQV��RU�WKH�GHWDLO�RI�367V¶�ZULWWHQ�UHVSRQVHV�WR�D�SDUWLFXODU�WDVN��$W�WKH�RWKHU�HQG�RI�WKH�
VFDOH��DW�D�PRUH�PDFUR�OHYHO��WKH�XQLW�RI�DQDO\VLV�PLJKW�EH�WKH�RYHUDOO�GHVLJQ�RI�D�3'�SURJUDPPH�RU�
H[LVWLQJ� SROLF\� GRFXPHQWV� UHODWLQJ� WR� LQLWLDO� 7(�� 2QH� FKDOOHQJH� IRU� WKH� UHVHDUFK� FRPPXQLW\� WR�
FRQVLGHU�LV�KRZ�WR�VWXG\�WKH�UHODWLRQVKLSV�EHWZHHQ�WKHVH�GLIIHUHQW�DVSHFWV�RI�PDWKHPDWLFV�7(�DQG�3'��
L�H���ZKDW�LI�WKH�XQLW�RI�DQDO\VLV�ZDV�WKH�relationship�EHWZHHQ�WKHVH�GLIIHUHQW�DVSHFWV��DV�RSSRVHG�WR�
WKH�GLIIHUHQW�DVSHFWV�LQ�LVRODWLRQ"�

(IIRUWV�WR�UHVHDUFK�UHODWLRQV�EHWZHHQ�GLIIHUHQW�DVSHFWV�RI�PDWKHPDWLFV�7(�DQG�3'�ZHUH�SUHVHQW�DFURVV�
VWXGLHV�UHSRUWHG�LQ�7:*����Frey and Sproesser��IRU�H[DPSOH��FRQVLGHUHG�KRZ�367V¶�FRQFHSWLRQV�RI�
IXQFWLRQDO�WKLQNLQJ�FKDQJHG�in relation to�WKHP�HQJDJLQJ�LQ�D�WHDFKHU�VHPLQDU�RQ�VXSSRUWLQJ�VWXGHQWV¶�
IXQFWLRQDO�WKLQNLQJ��E\�HPSOR\LQJ�D�SUH�SRVW�GHVLJQ��*LYHQ�WKH�QDWXUH�RI�UHVHDUFK�LQWR�PDWKHPDWLFV�
7(�DQG�3'��UHVHDUFK�PRVW�FRPPRQO\�WDNHV�SODFH�ZLWKLQ�WKH�ERXQGDULHV�RI�WKH�7(�RU�3'�VHWWLQJ��2QH�
IUHTXHQWO\�GLVFXVVHG�LVVXH�E\�7:*���SDUWLFLSDQWV��ZDV�WKH�relationship�EHWZHHQ�ZKDW�WDNHV�SODFH�
GXULQJ�7(�DQG�3'�VHWWLQJV�DQG�ZKDW�KDSSHQV�LQ�SDUWLFLSDWLQJ�WHDFKHUV¶�FODVVURRPV��4XHVWLRQV�VXFK�
DV��³KRZ�GR�ZH�NQRZ�ZKDW�ZH�GR�DV�07(V�VKDSHV�KRZ�367V¶�WHDFK"´�DQG�³ZKLFK�DVSHFWV�RI�ZKDW�
WHDFKHUV�OHDUQ�GXULQJ�WKHLU�7(�RU�3'�EHFRPHV�UHDOLVHG�LQ�WKHLU�WHDFKLQJ�RI�PDWKHPDWLFV"´�([DPSOHV�
RI�UHVHDUFK�WKDW�EHJLQ�WR�FRQVLGHU�WKH�UHODWLRQVKLS�EHWZHHQ�7(�DQG�3'�DQG�FODVVURRP�SUDFWLFH�LQFOXGH�
WKH�ZRUN�RI�Taylan et al. ZKR�LQYHVWLJDWHG�FKDQJHV�LQ�367V¶�TXHVWLRQLQJ�VNLOOV�DV�REVHUYHG�RYHU�D�
VHULHV�RI�RQOLQH�OHVVRQV�WKDW�WKH�367V�WDXJKW�DV�SDUW�RI�WKHLU�7(�SURJUDPPH���

,Q�WRSLF�JURXS�GLVFXVVLRQV��SDUWLFLSDQWV�GLVFXVVHG�WKH�QHHG�WR�³IROORZ�XS´�RQ�VWXGLHV�WKDW�IRFXV�RQ�
DFWLYLW\�WKDW�WDNHV�SODFH�LQ�7(�DQG�3'�VHWWLQJV��3RVVLELOLWLHV�IRU�IROORZLQJ�XS�LQFOXGHG�LQWHUYLHZLQJ�
WHDFKHUV�DERXW�WKHLU�H[SHULHQFHV�GXULQJ�3'�SURJUDPPHV�WR�HVWDEOLVK�WKHLU�SHUFHSWLRQV�RI�KRZ�WKHLU�
SUDFWLFH�KDG�FKDQJHG��RU�REVHUYLQJ�WHDFKHUV�LQ�WKHLU�FODVVURRPV��,Q�HLWKHU�VLWXDWLRQ��FRQFHSWXDOLVLQJ�
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DQG�REVHUYLQJ�WKH�UHODWLRQVKLS�EHWZHHQ�ZKDW�WDNHV�SODFH�GXULQJ�7(�DQG�3'�VHWWLQJV�DQG�ZKDW�KDSSHQV�
LQ� SDUWLFLSDWLQJ� WHDFKHUV¶� FODVVURRPV� UHPDLQV� D� FKDOOHQJLQJ� HQGHDYRXU� ZLWK� PDQ\� SDUWLFLSDQWV�
TXHVWLRQLQJ�WKH�OHJLWLPDF\�RI�DQ\�ILQGLQJV�WKDW�PLJKW�VXJJHVW�WKH�H[LVWHQFH�RI�D�causal relationship��

How can we productively cross boundaries in our research? 
$NNHUPDQ�DQG�%DNNHU�DUJXH�WKDW�ERXQGDULHV�DUH�UHVRXUFHV�IRU�OHDUQLQJ��EHFDXVH�³ERXQGDULHV�FRPSHO�
SHRSOH�WR�UHFRQVLGHU�WKHLU�DVVXPSWLRQV�DQG�ORRN�EH\RQG�ZKDW�LV�NQRZQ�DQG�IDPLOLDU´��$NNHUPDQ�	�
%DNNHU��������S������/HDUQLQJ�FDQ�EH�VKDSHG�E\�PRYHPHQW�DFURVV�ERXQGDULHV�VLQFH�OHDUQLQJ�FDQ�RFFXU�
ZKHQ� SHRSOH� LQWHUDFW� ZLWK�� PRYH� DFURVV� RU� SDUWLFLSDWH� LQ� GLIIHUHQW� FRPPXQLWLHV�� PRYH� EHWZHHQ�
GLIIHUHQW� LQVWLWXWLRQDOLVHG�SUDFWLFHV�DQG�LQWHUDFW�ZLWK�SHRSOH�IURP�GLIIHUHQW�SURIHVVLRQV��GLVFLSOLQHV�
DQG�FXOWXUHV��/HDUQLQJ�E\�FURVVLQJ�ERXQGDULHV�ZDV�GLVFXVVHG�LQ�UHODWLRQ�WR�VHYHUDO�SDSHUV�SUHVHQWHG�
DQG� GLVFXVVHG� LQ� 7:*��� LQFOXGLQJ� ERXQGDULHV� EHWZHHQ��PDWKHPDWLFV� DQG� RWKHU� VFKRRO� VXEMHFWV��
OHDUQLQJ� LQ� WKH�PDWKHPDWLFV� FODVVURRP�DQG� OHDUQLQJ�RXWVLGH�RI� WKH� FODVVURRP� �H�J��� LQ�PXVHXPV���
WHDFKHUV¶�PDWKHPDWLFV�&.�DQG�3&.��GLIIHUHQW�SHUVSHFWLYHV�LQ�WKH�FODVVURRP�VXFK�DV�WKH�VWXGHQW��WKH�
WHDFKHU� DQG� WKH� UHVHDUFKHU�� GLIIHUHQW� SKDVHV� LQ� WHDFKHUV¶� 3'�� DQG� GLIIHUHQW� IUDPHZRUNV� XVHG� DV�
WKHRUHWLFDO�OHQVHV�LQ�WKH�UHVHDUFK�SUHVHQWHG� 

$V�DQ�H[DPSOH�RI�ERXQGDU\�FURVVLQJ��Branchetti et al.�LQLWLDWHG�D�GLVFXVVLRQ�DERXW�FURVVLQJ�ERXQGDULHV�
EHWZHHQ� VXEMHFWV�� %\� H[SORULQJ� DQ� LQLWLDO� 7(� VHTXHQFH� DLPHG� DW� SURPRWLQJ� GHYHORSPHQW� RQ�
LQWHUGLVFLSOLQDULW\��PDWKHPDWLFV�DQG�SK\VLFV��� OHDUQLQJ�SRWHQWLDOV�HPHUJHG�GXULQJ�FODVV�GLVFXVVLRQ��
$Q�H[DPSOH�RI�ERXQGDU\�FURVVLQJ�EHWZHHQ�OHDUQLQJ�LQVLGH�DQG�RXWVLGH�RI�WKH�PDWKHPDWLFV�FODVVURRP�
LV� Casi and Sabena¶V� SDSHU�� ZKHUH� WKH� DXWKRUV� H[DPLQHG� WKH� ERXQGDU\� FURVVLQJ� EHWZHHQ� WKH�
PDWKHPDWLFV�OHDUQLQJ�LQ�FODVVURRPV�DQG�PXVHXPV��Casi and Sabena�H[SORUHG�FXOWXUDO�VSDFHV�VXFK�DV�
DUW� DQG� KLVWRU\� PXVHXPV� WR� HQJDJH� WHDFKHUV� LQ� FRPPXQLWLHV� RI� SUDFWLFHV� WR� GHVLJQ� LQIRUPDO�
PDWKHPDWLFV�ZRUNVKRSV�ZLWK� WKH� VXSSRUW� RI� WHDFKHU� HGXFDWRUV� DQG�PXVHXP� H[SHUWV��Fellenz and 
Schnell LQYHVWLJDWHG�ERXQGDU\� FURVVLQJ� LQ� WKH� FDVH�RI�SULPDU\�367V�� WKH�367V�ZHUH� VXSSRUWHG� LQ�
GHYHORSLQJ�WKHLU�QRWLFLQJ�RI�FKLOGUHQ¶V�PDWKHPDWLFDO�WKLQNLQJ�E\�EHLQJ�SURPSWHG�WR�FRQVLGHU�GLIIHUHQW�
SHUVSHFWLYHV��WHDFKHUV¶�DQG�VWXGHQWV¶���7KH�ILQGLQJV�VKRZHG�WKDW�WDNLQJ�GLIIHUHQW�SHUVSHFWLYHV�FDQ�EH�
XVHIXO�IRU�GRFXPHQWLQJ��LQTXLULQJ��DGYDQFLQJ��DQG�DVVHVVLQJ�VWXGHQW�WKLQNLQJ�LQ�7(��

How can we better reflect the role of context? 
7KH�ILHOG�RI�PDWKHPDWLFV�7(�LV�SURIRXQGO\�LQIOXHQFHG�E\�FXOWXUH�DQG�VRFLR�SROLWLFDO�DVSHFWV��9DOHUR��
�������07(V�DQG�UHVHDUFKHUV�PXVW�UHFRJQLVH�WKH�LPSRUWDQFH�RI�FXOWXUDO�VHQVLWLYLW\��LQFOXVLYLW\��DQG�
HTXLW\�LQ�VKDSLQJ�HIIHFWLYH�PDWKHPDWLFV�7(�SURJUDPV�DQG�LQ�GRLQJ�UHVHDUFK�WKDW�DGYDQFHV�WKH�ILHOG��
0RUHRYHU�� WKHRULHV� DQG� IUDPHZRUNV� GHYHORSHG� WR� XQGHUVWDQG� WHDFKHUV¶� FRPSHWHQFLHV� DQG�
SHUIRUPDQFH�LQ�WKH�FODVVURRP�VKRXOG�QRW�RQO\�IRFXV�RQ�FRJQLWLYH�DVSHFWV��EXW�DOVR�RQ�WKH�FXOWXUDO�DQG�
LGHRORJLFDO�GLPHQVLRQV��/RXLH���������

6LQFH�UHVHDUFK�PHWKRGV�DQG�UHVXOWV�VKDUHG�LQ�7:*���FDPH�IURP�D�YDULHW\�RI�FRXQWULHV�DQG�FRQWH[WV��
WKH�LQIOXHQFH�RI�FXOWXUDO�DQG�FRQWH[W�VSHFLILF�LVVXHV�ZDV�GLVFXVVHG�LQ�UHODWLRQ�WR�VHYHUDO�SDSHUV��,Q�
SDUWLFXODU��WKH�QHHG�WR�DWWHQG�WR�WKH�SDUWLFXODULWLHV�RI�HDFK�FRQWH[W�ZKHQ�FRQGXFWLQJ�UHVHDUFK�RQ�7(�
ZDV� KLJKOLJKWHG�� 9DULRXV� IDFWRUV� LQIOXHQFH� WKH� GHYHORSPHQW� RI� WHDFKLQJ� FRPSHWHQFHV�� FXOWXUDO�
DVSHFWV��SROLWLFDO�DQG�VRFLDO�DVSHFWV��HGXFDWLRQ�UHIRUPV��RUJDQLVDWLRQ�RI�VFKRROV�DQG�XQLYHUVLWLHV��DQG�
FKDUDFWHULVWLFV� RI� WKH� WUDLQLQJ� LQVWLWXWLRQV�� 7KLV� KDV� YDULRXV� FRQVHTXHQFHV�� H�J��� IRU� WKH� UHVHDUFK�
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PHWKRGV�VHOHFWHG�DQG�IRU�WKH�LQWHUSUHWDWLRQV�UHVHDUFKHUV�PDNH�RI�WKH�GDWD�WKH\�FROOHFW�DQG�WKH�UHVXOWV�
RI�WKHLU�UHVHDUFK��,W�HPSKDVLVHV�WKH�QHHG�WR�PDNH�H[SOLFLW�WKH�PXOWLSOH�DVSHFWV�RI�WKH�FRQWH[WV�LQ�ZKLFK�
HDFK�UHVHDUFK�WDNHV�SODFH��7KLV�LVVXH�FDPH�XS�QXPHURXV�WLPHV�GXULQJ�SDSHU�DQG�SRVWHU�SUHVHQWDWLRQV�
DQG� UHODWHG� FRQYHUVDWLRQV��9HU\�RIWHQ�DGGLWLRQDO� H[SODQDWLRQV�DQG�FODULILFDWLRQV�ZHUH� UHTXLUHG� IRU�
EHWWHU�XQGHUVWDQGLQJ�WKH�FRQWH[W�ZLWKLQ�ZKLFK�UHVHDUFK�WRRN�SODFH��5HOHYDQW�LQIRUPDWLRQ�DERXW�WKH�
FXOWXUH��WKH�QDWLRQDO�FRQWH[W�DQG�HGXFDWLRQ�V\VWHP�DQG�WKH�FKDUDFWHULVWLFV�RI�WKH�7(�RU�3'�SURJUDPPH�
ZDV�QHFHVVDU\�IRU�LQWHUSUHWLQJ�WKH�UHVXOWV�RQ�KRZ�7XUNLVK�367V¶�SDUWLFLSDWLRQ�LQ�D�YLGHR�EDVHG�PRGXOH�
VXSSRUWHG�WKHLU�QRWLFLQJ�VNLOOV��dD\ODQ�(UJHQH�	�,úÕNVDO�%RVWDQ���RQ�ZKDW�&KLOHDQ�ILUVW�\HDU�WHDFKHU�
VWXGHQWV�QRWLFHG�IURP�D�YLGHR�VHJPHQW�RI�D�PDWKHPDWLFV�OHVVRQ���Martínez et al.���RQ�ZKDW�&KLQHVH�
WHDFKHUV�QRWLFHG�LQ�H[HPSODU\�PDWKHPDWLFV� OHVVRQV��Chen et al.���RU�RQ�ZKDW�DQG�KRZ�1RUZHJLDQ�
PDWKHPDWLFV�,67V�QRWLFHG�GXULQJ�FR�SODQQLQJ�LQVWUXFWLRQDO�DFWLYLWLHV��Bjuland & Fauskanger����

$W�WKH�VDPH�WLPH��WKH�7:*�FRQYHUVDWLRQV�SRLQWHG�RXW�WKH�QHHG�WR�PDNH�WUDQVSDUHQW�SRWHQWLDO�FRQWH[W�
VSHFLILF�DVSHFWV�RI�UHVHDUFK�ILQGLQJV�ZKHQ�FODLPLQJ�WR�FRQWULEXWH�WR�WKH�ILHOG��&ROODERUDWLRQ�EHWZHHQ�
UHVHDUFK�JURXSV�IURP�GLIIHUHQW�FXOWXUDO�RU�FRQWH[WXDO�EDFNJURXQGV�KDV�EHHQ�SRVLWLYHO\�YDOXHG��DV�WKLV�
LV�H[SHFWHG�WR�HQDEOH�PXWXDO�OHDUQLQJ��$Q�LQFOXVLYH�GLVFXVVLRQ�ZRXOG�HQULFK�SRLQWV�RI�YLHZ�DQG�DOORZ�
IRU�GHHSHU�LQVLJKWV�LQWR�WKH�LVVXHV�EHLQJ�LQYHVWLJDWHG��FRQWULEXWLQJ�WR�WKH�GHYHORSPHQW�RI�WKH�ILHOG�DQG�
HQDEOLQJ�DGYDQFHV�LQ�WKH�WKHRULHV�DQG�IUDPHZRUNV�XVHG�LQWHUQDWLRQDOO\��)RU�H[DPSOH��WKH�SDSHU�E\�
<ÕOGÕUÕP� DQG� .DUDJ|]� $NDU� H[DPLQHG� KRZ� WHDFKHUV¶� SHUVSHFWLYHV� �L�H��� WKHLU� PHDQLQJ� PDNLQJ�
V\VWHPV��LQIOXHQFH�WKHLU�QRWLFLQJ�VNLOOV��7KH�JURXS�GLVFXVVLRQ�HYROYHG�IURP�IRFXVLQJ�RQ�WKH�UHODWLRQV�
EHWZHHQ�WHDFKHU�SHUVSHFWLYHV��NQRZOHGJH��EHOLHIV�DQG�QRWLFLQJ�WR�LQFRUSRUDWLQJ�FXOWXUDO�FRQWH[W�DV�DQ�
DGGLWLRQDO� UHOHYDQW�DVSHFW��$�UHODWHG�GLVFXVVLRQ��EXW� IURP�D�GLIIHUHQW�SHUVSHFWLYH��ZDV� LQLWLDWHG�E\�
Raval and Österling¶V� UHVHDUFK�� 7KH\� SURSRVHG� D� PHWKRGRORJ\� IRU� DQDO\VLQJ� 367V¶� JHRPHWU\�
GLVFRXUVHV�LQ�WZR�GLIIHUHQW�FRXQWULHV��7KLV�LQLWLDWHG�D�GLVFXVVLRQ�DERXW�ZKDW�LV�QHHGHG�LQ�FURVV�FXOWXUDO�
FRPSDULVRQ� VWXGLHV� WR� GLVWLQJXLVK� EHWZHHQ� GLIIHUHQFHV� RULJLQDWHG� IURP� FXOWXUH� DQG� GLIIHUHQFHV�
JHQHUDWHG�E\�RWKHU�YDULDEOHV��VXFK�DV�SDUWLFLSDQWV¶�NQRZOHGJH�RU�QRWLFLQJ�VNLOOV��

How can we make sure that our research makes mathematics sufficiently visible? 
6LQFH� 6KXOPDQ¶V� 3UHVLGHQWLDO� $GGUHVV� DW� WKH� ����� DQQXDO� PHHWLQJ� RI� WKH� $PHULFDQ� (GXFDWLRQDO�
5HVHDUFK�$VVRFLDWLRQ�DQG�LWV�IROORZLQJ�SXEOLFDWLRQV��H�J���6KXOPDQ���������UHVHDUFK�LQWR�WKH�QDWXUH�
DQG�UHOHYDQFH�RI�WHDFKHUV¶�SURIHVVLRQDO�NQRZOHGJH�KDV�EHHQ�SODFHG�ILUPO\�RQ�WKH�HGXFDWLRQDO�UHVHDUFK�
DJHQGD��VHH�$GOHU�	�9HQNDW�������IRU�DQ�RYHUYLHZ���.H\�VWXGLHV�VXFK�DV�&2$&7,9�VKRZHG��IRU�
H[DPSOH�� WKDW� WHDFKHUV¶� 3&.� KDV� D� VXEVWDQWLDO� SRVLWLYH� HIIHFW� RQ� VWXGHQWV¶� OHDUQLQJ� JDLQV��:KLOH�
WHDFKHUV¶�3&.�LV�LQFRQFHLYDEOH�ZLWKRXW�VXIILFLHQW�&.��&.�FDQQRW�VXEVWLWXWH�IRU�3&.��%DXPHUW�HW�DO���
�������7KHUH� LV� DOVR�D�EURDG�FRQVHQVXV� WKDW�SUH�VHUYLFH�7(� LV�SDUDPRXQW� WR� WKH�GHYHORSPHQW�DQG�
LQWHJUDWLRQ� RI� GLIIHUHQW� DVSHFWV� RI� SURIHVVLRQDO� NQRZOHGJH� IRU� WHDFKLQJ� PDWKHPDWLFV��
&RUUHVSRQGLQJO\�� VHYHUDO� SDSHUV� ZHUH� SUHVHQWHG� LQ� 7:*��� IRFXVLQJ� RQ� UHVHDUFK� LQWR� WKH�
GHYHORSPHQW�RI�IXWXUH�WHDFKHUV¶�PDWKHPDWLFDO�&.�LQ�XQLYHUVLW\�HGXFDWLRQ��LWV�LQWHUUHODWHGQHVV�ZLWK�
3&.�DQG�LWV�UROH�DQG�UHOHYDQFH�IRU�WKH�WHDFKLQJ�RI�PDWKHPDWLFV��

7KH�SDSHUV�RI Dellori and Wessel� DQG�6HE|N�ERWK�DGGUHVVHG� WKH�GLVFRQWLQXLW\�EHWZHHQ�XQLYHUVLW\�
PDWKHPDWLFV�DQG�PDWKHPDWLFV�IRU�WHDFKLQJ��D�UHDVRQ�WKDW�367V�RIWHQ�VHH�OLWWOH�RU�QR�UHOHYDQFH�LQ�WKH�
PDWKHPDWLFV�VXEMHFW�PDWWHU�WKH\�DUH�WDXJKW�DW�XQLYHUVLW\�IRU�WKHLU�ODWHU�SURIHVVLRQ��,Q�WKHLU�WKHRUHWLFDO�
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SDSHU��Dellori and Wessel� LQWURGXFHG�GHVLJQ�SULQFLSOHV� IRU� WDVNV� WKDW�PD\�VWUHQJWKHQ�FRQQHFWLRQV�
EHWZHHQ� DEVWUDFW� DOJHEUD� DQG� VFKRRO� DOJHEUD� DQG� HODERUDWHG� VDPSOHV� IRU� VXFK� WDVNV� DORQJVLGH� DQ�
H[HPSODU\� OHDUQLQJ� WUDMHFWRU\��6HE|N�EDVHG�KHU�HPSLULFDO�VWXG\�RQ� WKH�K\SRWKHVLV� WKDW�367V�RIWHQ�
XQGHUHVWLPDWH�WKH�PDWKHPDWLFDO�GHPDQGV�RI�WKHLU�IXWXUH�SURIHVVLRQ��6KH�GHVLJQHG�D�VLWXDWHG�OHDUQLQJ�
LQWHUYHQWLRQ�IRU�LPSURYLQJ�WKH�367V¶�QRWLFLQJ�RI�VXEMHFW�PDWWHU�LQ�DQDO\VLV�DORQJVLGH�ZLWK�YLHZV�RQ�
VXEMHFW�PDWWHU�NQRZOHGJH�DV�D�WHDFKHU�UHVRXUFH��2WKHU�7:*�FRQWULEXWLRQV�KLJKOLJKWHG�LQ�SDUWLFXODU�
WKH�LPSRUWDQW�OLQN�EHWZHHQ�WHDFKHUV¶�SURIRXQG�NQRZOHGJH�RI�IXQGDPHQWDO�PDWKHPDWLFDO�FRQFHSWV�DQG�
KLJK�TXDOLW\�WHDFKLQJ��*|W]�HW�DO��SUHVHQWHG�DQ�LQWHUYHQWLRQ�VWXG\�IURP�D�XQLYHUVLW\�FRXUVH�DGGUHVVLQJ�
EDVLF� LGHDV�RI� IXQGDPHQWDO�DQDO\VLV� �H�J��� FRQWLQXLW\��DQG� WKH�TXHVWLRQ�RI�KRZ� WR� WHDFK� WKHVH� LQ� D�
PDWKHPDWLFDOO\�FRUUHFW�DQG�GLGDFWLFDOO\�DSSURSULDWH�ZD\��7KH�VWXG\�E\�$EOHLWLQJHU�HW�DO��LQYHVWLJDWHG�
,67V¶�VXEMHFW�NQRZOHGJH�RI�EDVLF�LGHDV�UHODWHG�WR�WKH�OLPLW�FRQFHSW�EHIRUH�DQG�DIWHU�DQ�LQWHUYHQWLRQ�LQ�
D�GLGDFWLFDOO\�RULHQWHG�DQDO\VLV�FRXUVH��7KH\�IRXQG�WKDW�H[SOLFLWO\�DGGUHVVLQJ�VXFK�EDVLF�LGHDV�OHDG�WR�
D�VLJQLILFDQW�LQFUHDVH�LQ�WKH�TXDOLW\�RI�VWXGHQWV¶�ZULWWHQ�UHVSRQVHV���

'XULQJ� WKH� JURXS� GLVFXVVLRQV�� WKH� UROH� RI�PDWKHPDWLFV� VXEMHFW�PDWWHU� HYROYHG� LQWR� DQ� LPSRUWDQW�
RYHUDUFKLQJ�SHUVSHFWLYH�IRU�UHIOHFWLQJ�UHVHDUFK�LQWR�7(�DQG�3'��(PHUJLQJ�TXHVWLRQV�H[SORUHG�E\�WKH�
7:*�DWWHQGHHV�ZHUH��H�J���ZKHUH�GRHV�WKH�VXEMHFW�PDWWHU�EHFRPH�YLVLEOH�LQ�7(�DQG�3'�FXUULFXOD�DQG�
SURJUDPPHV"�:KDW�LV�VSHFLILF�DERXW�SODQQLQJ��UHIOHFWLQJ�RQ��DQG�QRWLFLQJ�PDWKHPDWLFV�OHVVRQV�DQG�
ZKDW�UROH�GR�GLIIHUHQW�PDWKHPDWLFDO�FRQWHQW�DUHDV�SOD\"��:KLFK�RI�RXU�FRQVLGHUDWLRQV�LQ�7(��3'�DQG�
UHODWHG�UHVHDUFK�DUH�DSSOLFDEOH�WR�RWKHU�VXEMHFW�GLVFLSOLQHV�DQG�ZKLFK�DUH�GHHSO\�UHODWHG�WR�WKH�VXEMHFW�
RI�PDWKHPDWLFV"��

Possible future developments and research directions 
(DFK�RI�WKH�WKHPHV�H[SORUHG�ZLWKLQ�WKLV�SDSHU�SUHVHQW�WKH�PDWKHPDWLFV�HGXFDWLRQ�FRPPXQLW\�ZLWK�
SRWHQWLDO� IXUWKHU�GHYHORSPHQWV�DQG� IXWXUH� UHVHDUFK�GLUHFWLRQV�� ,Q� WKLV� ILQDO� VHFWLRQ�ZH�SDUWLFXODUO\�
KLJKOLJKW�WZR�RI�WKHVH�DUHDV��QDPHO\��KRZ�7(�DQG�3'�DFWLYLWLHV�RXWFRPHV�FDQ�EH�OLQNHG�PRUH�FORVHO\�
WR�WHDFKHUV¶�FODVVURRP�SUDFWLFH��DQG�KRZ�LQQRYDWLYH�RQOLQH�IRUPDWV�FDQ�KHOS�WR�VFDOH�XS�3'�DFWLYLWLHV��

,Q�UHODWLRQ�WR�UHVHDUFKLQJ�WKH�OLQNV�EHWZHHQ�7(�DQG�3'�DFWLYLWLHV�DQG�FODVVURRP�SUDFWLFH��ZH�VHH�WKLV�
DV�D�VLJQLILFDQW�FKDOOHQJH�IRU�WKH�PDWKHPDWLFV�HGXFDWLRQ�FRPPXQLW\�WR�JUDSSOH�ZLWK��,Q�VHYHUDO�VWXGLHV�
SUHVHQWHG�LQ�7:*����LPSOLFDWLRQV�IRU�FODVVURRP�SUDFWLFH�ZHUH�GLVFXVVHG��IRU�LQVWDQFH��LQ�WKH�ZRUN�
RI�Guiñez�et al. ZKR�H[SORUHG�WKH�SHUFHSWLRQV�RI�367V�UHJDUGLQJ�WKH�QDWXUH��OHDUQLQJ�DQG�WHDFKLQJ�RI�
PDWKHPDWLFV�� UHYHDOLQJ� WKH� QXDQFHG� GLIIHUHQFHV� LQ� WKHLU� GLVFRXUVH� DQG� SRWHQWLDO� LPSOLFDWLRQV�
UHJDUGLQJ�WKH�367V¶�IXWXUH�SUDFWLFHV��2WKHU�UHVHDUFKHUV�WDFNOHG�WKH�SUREOHP�RI�OLQNLQJ�WR�FODVVURRP�
SUDFWLFHV� LQ�GLIIHUHQW�ZD\V��Samková�� IRU� LQVWDQFH�� UHVHDUFKHG� WKH�XVH�RI�FRQFHSW�FDUWRRQV�� WKDW� LV�
³LQGLYLGXDO�FDUWRRQ�SLFWXUHV�ZLWK�FKLOGUHQ�GLVFXVVLQJ�D�FRQWHQW�UHODWHG�VLWXDWLRQ´��DV�D�ZD\�RI�ERWK�
GHYHORSLQJ�DQG�DVVHVVLQJ�367V¶�SURIHVVLRQDO�NQRZOHGJH��7KH�K\SRWKHWLFDO�FODVVURRP�VLWXDWLRQV��ZKDW�
FRXOG�EH�UHIHUUHG�WR�DV�DSSUR[LPDWLRQV�RI�SUDFWLFH��DOORZHG�Samková WR�VWXG\�367V¶�UHVSRQVHV�WR�VXFK�
VLWXDWLRQV�DQG�LQ�GRLQJ�VR�EHJDQ�WR�EULGJH�WKH�JDS�EHWZHHQ�7(�DQG�FODVVURRP�VLWXDWLRQV��:KDW�ZDV�
ODFNLQJ� IURP�DFURVV� WKH� VHW� RI� UHVHDUFK� UHSRUWV� LQ�7:*���ZDV� WKH� GHYHORSPHQW� RI�PHWKRGV� WKDW�
DOORZHG�WKH�relationship�EHWZHHQ�7(�DQG�3'�DQG�FXUUHQW�DQG�IXWXUH�FODVVURRP�SUDFWLFHV�WR�EH�VWXGLHG�
DQG�KHQFH�WKHRULVHG��:H�VXJJHVW�WKLV�SDUWLFXODU�UHVHDUFK�GLUHFWLRQ�WR�KDYH�VLJQLILFDQW�SRWHQWLDO�LQ�WKH�
FRPPXQLWLHV¶�TXHVW�WR�VXSSRUW�WHDFKHUV�LQ�GHYHORSLQJ�WKHPVHOYHV�DV�FODVVURRP�SUDFWLWLRQHUV��
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,Q�UHODWLRQ�WR�WKH�FKDOOHQJH�RI�VFDOLQJ�XS�HIIHFWLYH�7(�DQG�3'�SURJUDPPHV�E\�PDNLQJ�WKHP�DYDLODEOH�
EH\RQG�VPDOO�JURXSV�RI�SDUWLFLSDQWV��WKH�VWXG\�E\�Friesen et al.�GHVFULEHG�RQOLQH�3'�SURJUDPPHV�DV�
D�PRUH� IOH[LEOH�ZD\� WR� DFFHVV� LQ�VHUYLFH� VXSSRUW��7KH�SDSHU�SUHVHQWHG�GHVLJQ� HOHPHQWV� WKDW�ZHUH�
IRXQG�WR�EH�PRWLYDWLQJ�DQG�HIIHFWLYH�LQ�VHOI�OHDUQLQJ�PRGXOHV�IRU�LQ�VHUYLFH�WHDFKHUV�DQG�GHVFULEHG�
KRZ�DQ�DV\QFKURQRXV�RQOLQH�FRXUVH�RQ�WHDFKLQJ�DOJHEUD�FDQ�EH�GHVLJQHG�DFFRUGLQJO\��7KH�SRWHQWLDO�
RI�RQOLQH�HQYLURQPHQWV�IRU�V\VWHPDWLF�UHVHDUFK�LQWR�WHDFKHUV¶�SURIHVVLRQDO�OHDUQLQJ��H�J���E\�DOORZLQJ�
IRU� WKH�FRQWUROOHG� LPSOHPHQWDWLRQ�RI� OHDUQLQJ�PDWHULDOV� DQG� WKH� LQYHVWLJDWLRQ�RI�XVDJH�EHKDYLRXU��
VKRXOG�EH�FRQVLGHUHG�DQRWKHU�LPSRUWDQW�IXWXUH�UHVHDUFK�GLUHFWLRQ�LQ�WKH�ILHOG���
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