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Informal mathematics in teacher education: The teachers’ voice 
5DIIDHOH�&DVL��DQG�&ULVWLQD�6DEHQD�

8QLYHUVLW\�RI�7XULQ��,WDO\��UDIIDHOH�FDVL#XQLWR�LW�

Informal Mathematics Education is an emergent field of research in which out of school spaces 
become protagonist of intentional learning designs. In our research we exploit cultural spaces such 
as art and history museums to engage teachers in a challenging teacher education programme called 
“InformalMath”. In InformalMath teachers work in communities of practices to design informal 
mathematics workshops, with the support of teacher educators and museum experts. The paper 
presents the theoretical choices underpinning the design and implementation of InformalMath and 
gives voice to the enrolled teachers. 

Keywords: Informal mathematics education, emergent learning, trialogical approach, museums. 

Introduction 
8QFRQYHQWLRQDO�HGXFDWLRQDO�VHWWLQJV��DV�VHHQ�LQ�SURJUDPV�OLNH�5HVHDUFKHUV¶�1LJKWV��VFLHQFH�IHVWLYDOV��
DQG�PDWKHPDWLFDO�ZDONV��VHH�0DWK&LW\0DS��=HQGHU�HW�DO����������DUH�RQ�WKH�ULVH�DV�SODWIRUPV�IRU�PDWK�
SURPRWLRQ��,WV�DFKLHYHPHQWV�KLJKOLJKW�ZLGHVSUHDG�LQWHUHVW�LQ�PDWKHPDWLFV�DQG�VFLHQFH��HQFRXUDJLQJ�
D�GHHSHU�H[SORUDWLRQ�RI�WKHLU�HGXFDWLRQDO�SRVVLELOLWLHV�LQ�LQIRUPDO�FRQWH[WV��2YHU�WKH�ODVW�IHZ�\HDUV��
WKHUH�KDV�EHHQ�D�JURZLQJ�LQWHUHVW�LQ�OHDUQLQJ�PDWKHPDWLFV�LQ�PXVHXPV��([SHULHQFHV�VXFK�DV��.D\KDQ�
$OWD\�	�<HWNLQ�g]GHPLU��������.HOWRQ��������DUH�HYLGHQFH�RI�D�QHZ�DWWHQWLRQ�WR�WKLV�NLQG�RI�DFWLYLW\��
6XFK� DFWLYLWLHV�� SHUWDLQLQJ� WR� WKH� VWUDQG� RI� ,QIRUPDO�0DWKHPDWLFV� (GXFDWLRQ� �,0(�� GHVFULEHG� E\�
1HPLURYVN\�� .HOWRQ� DQG� &LYLO� �������� ³GLIIHUV� IURP� HYHU\GD\� PDWKHPDWLFV� EHFDXVH� LQIRUPDO�
PDWKHPDWLFV�HGXFDWLRQ�HQYLURQPHQWV�DUH�LQWHQWLRQDOO\�GHVLJQHG�WR�VXSSRUW�PDWKHPDWLFV�OHDUQLQJ´��S��
������,W�LV�RQ�WKH�LQWHQWLRQDO�GHVLJQ�RI�WKHVH�HQYLURQPHQWV�WKDW�WKH�FRQWULEXWLRQ�ZH�SUHVHQW�LV�IRFXVHG��

$V�SDUW�RI�WKH�ILUVW�DXWKRU�3K'�SURMHFW��ZH�GHVLJQHG�DQG�LPSOHPHQWHG�D�WZR�\HDU�WHDFKHU�HGXFDWLRQ�
SURJUDPPH� IRU� SULPDU\� DQG� ORZHU� VHFRQGDU\� VFKRRO� WHDFKHUV� �JUDGHV� �� WR� ���� WKDW� ZH� FDOOHG�
,QIRUPDO0DWK��IRFXVLQJ�RQ�WKH�GHVLJQ�RI�,0(�ZRUNVKRSV��7ZHQW\�VHYHQ�WHDFKHUV�����IURP�SULPDU\�
VFKRRO�� ��� IURP� ORZHU� VHFRQGDU\� VFKRRO�� YROXQWDULO\� HQUROOHG� LQ� ,QIRUPDO0DWK�� ZKLFK� VWDUWHG� LQ�
1RYHPEHU�������7KH�SURJUDPPH�LV�FHQWHUHG�RQ�WKH�GHVLJQ�RI�IME workshops��&DVL�	�6DEHQD���������
:H�FRQFHLYH�LQIRUPDO�PDWKHPDWLFV�HGXFDWLRQ�ZRUNVKRSV�DV�D�VHW�RI�LQTXLU\�EDVHG�DFWLYLWLHV�FHQWHUHG�
DURXQG�D�FKRVHQ�WKHPH��6SHFLILFDOO\��ZH�FKRVH�WR�VHW� WKH�ZRUNVKRSV�LQ�DUW�RU�KLVWRULFDO�PXVHXPV��
QDPHO\�SXEOLF�FXOWXUDO�SODFHV�ZLWKRXW�DQ\�DSSDUHQW�OLQN�ZLWK�PDWKHPDWLFV��

The design of InformalMath and its theoretical background 
*LYHQ�WKH�QRYHOW\���DW�OHDVW�LQ�WKH�,WDOLDQ�VFHQDULR���RI�LQIRUPDO�PDWKHPDWLFV�HGXFDWLRQ�ZRUNVKRSV�LQ�
PXVHXPV��ZH�FKRVH�WR�EHJLQ�RXU�SURJUDPPH�LQYROYLQJ�WHDFKHUV�ILUVW�DV�OHDUQHUV��:KHQ�FKDUDFWHULVLQJ�
WKH�SHFXOLDULWLHV�RI�,0(�VSDFHV�DQG�WKHLU�GLIIHUHQFH�IURP�PRVW�FODVVURRP�HQYLURQPHQWV��1HPLURYVN\�
DQG�FROOHDJXHV��������SRLQW�RXW�WKDW�WKH�IRUPHUV�DUH�FKDUDFWHULVHG�E\��

,0(��� 7KH�OHDUQHUV¶�IUHH�FKRLFH��³IRU�WKH�PRVW�SDUW��OHDUQHUV�YROXQWHHU�WR�SDUWLFLSDWH�LQ�WKHP�RU�DUH�
UHODWLYHO\�IUHH�WR�SXUVXH�WKHLU�RZQ�LQWHUHVWV�RQFH�WKH\�DUH�LQ�WKH�HQYLURQPHQW´���
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,0(��� 7KH�IOXLGLW\�RI�WKH�ERXQGDULHV�EHWZHHQ�GLVFLSOLQHV��³DFWLYLWLHV�PD\�GULIW�IURP�PDWKHPDWLFV�
WR�DUW��OLWHUDWXUH��VFLHQFH��JDPHV��WHFKQRORJ\��DQG�VR�IRUWK´��

,0(��� 7KH�DEVHQFH�RI�WUDGLWLRQDO�IRUPV�RI�DFDGHPLF�DVVHVVPHQW��³,QIRUPDO�PDWKHPDWLFV�HGXFDWLRQ�
QHHGV�WR�EH�GRFXPHQWHG�IRU�WKH�SXUSRVHV�RI�SURIHVVLRQDO�GHYHORSPHQW�DQG�FROOHFWLYH�H[FKDQJH��
EXW�OHDUQHUV�DUH�QRW�LQGLYLGXDOO\�JUDGHG�ZLWK�VFRUHV´��S��������

*LYHQ�WKH�W\SH�RI�LQYROYHPHQW�UHTXLUHG�WR�WHDFKHUV��WKH�SHFXOLDULW\�RI�WKH�GLIIHUHQW�VXEMHFWV�LQYROYHG�
LQ�WKHLU�OHDUQLQJ��DQG�WKH�ODFN�RI�WUDGLWLRQDO�IRUPV�RI�DVVHVVPHQW�UHODWHG�WR�WKH�SURSRVHG�DFWLYLWLHV��WKH�
W\SH�RI�OHDUQLQJ�WKDW�UHVXOWV�IURP�WKH�ZRUNVKRSV�SURSRVHG�WR�WHDFKHUV�LQ�WKH�,QIRUPDO0DWK�SURJUDPPH�
PD\�EH�FRQVLGHUHG�DV�DQ�emergent learning��1HPLURYVN\�SURSRVHV�DQ�LQWULJXLQJ�FRQWUDVW�EHWZHHQ�
WHOHRORJLFDO�OHDUQLQJ��QDPHO\�³OHDUQLQJ�IRU�WKH�VDNH�RI�SDVVLQJ�SUH�GHILQHG�WHVWV�DQG�JRDOV´��������S��
������DQG�HPHUJHQW�OHDUQLQJ��D�NLQG�RI�OHDUQLQJ�³HOXVLYH�WR�DQWLFLSDWHG�DLPV�DQG�SUHGLFWHG�RXWFRPHV´�
�S��������)URP�WKLV�SHUVSHFWLYH�� WKH� OHDUQLQJ� WKDW� WHDFKHUV�DFKLHYH�DW� WKH�HQG�RI� WKH�,QIRUPDO0DWK�
SURJUDPPH�PD\�EH�YHU\�GLIIHUHQW�IURP�WKH�RQH�H[SHFWHG�D�SULRUL��SRVVLEO\�HYHQ�LQYROYLQJ�GLVFLSOLQDU\�
ILHOGV�WKDW�KDG�QRW�EHHQ�FRQVLGHUHG�LQ�WKH�GHVLJQ��7KLV�DOORZV�WKH�SURJUDPPH�SDUWLFLSDQWV��WHDFKHUV�
DQG�GLGDFWLFLDQV��WR�SODFH�WKHPVHOYHV�DV\PPHWULFDOO\�RQ�WKH�³ZLOO�WR�ZLOO´�GLPHQVLRQ��PHDQLQJ�WKH�
GLIIHUHQW� ZLOO� DQG� PRWLYDWLRQ� IRU� SDUWLFLSDWLRQ� LQ� WKH� SURJUDPPH�� DQG� V\PPHWULFDOO\� RQ� WKH�
³LQWHOOLJHQFH� WR� LQWHOOLJHQFH´� GLPHQVLRQ�� FRQVLGHULQJ� LQVWHDG� WKH� HTXDOLW\� ³LQ� WKHLU� DXWRQRP\� IRU�
H[SUHVVLRQ��UHFROOHFWLRQ��FRQFHSWXDOL]DWLRQ��LQLWLDWLYH��DQG�LQVLJKW´��S��������

,&0(���VXUYH\�RQ�WHDFKHUV�ZRUNLQJ�DQG�OHDUQLQJ�WKURXJK�FROODERUDWLRQ�SRLQW�RXW�WKDW��

&ROODERUDWLRQ� LPSOLHV� FR�ZRUNLQJ� �ZRUNLQJ� WRJHWKHU�� DQG� FDQ� DOVR� LPSO\� FR�OHDUQLQJ� �OHDUQLQJ�
WRJHWKHU���,W�LQYROYHV�WHDFKHUV�LQ�MRLQW�DFWLYLW\��FRPPRQ�SXUSRVH��FULWLFDO�GLDORJXH�DQG�LQTXLU\��DQG�
PXWXDO�VXSSRUW�LQ�DGGUHVVLQJ�LVVXHV�WKDW�FKDOOHQJH�WKHP�SURIHVVLRQDOO\���5REXWWL�HW�DO���������S�������

6XFK�D�FROODERUDWLRQ�FDQ�JHQHUDWH�communities of practice��DV�GHILQHG�E\�:HQJHU���������JURXSV�RI�
SHRSOH� ³LQIRUPDOO\�ERXQG�E\�ZKDW� WKH\�GR� WRJHWKHU� DQG�E\�ZKDW� WKH\�KDYH� OHDUQHG� WKURXJK� WKHLU�
PXWXDO�HQJDJHPHQW�LQ�WKHVH�DFWLYLWLHV´��$V�WKH�FRPPXQLW\�FUHDWHG�E\�WHDFKHUV�SOD\V�D�IXQGDPHQWDO�
UROH� LQ� OHDUQLQJ��ZH� DGRSWHG� WKH�7ULDORJLFDO�/HDUQLQJ�$SSURDFK� �7/$�� �3DDYROD�	�+DNNDUDLQHQ��
������ IRU� WKH� GHVLJQ� RI� RXU� SURJUDPPH�� 7KLV� DSSURDFK� H[SORLWV� PDQ\� W\SLFDO� WHFKQLTXHV� RI�
FROODERUDWLYH� OHDUQLQJ�� IRFXVLQJ�RQ�VWUHQJWKHQLQJ� WKHP� WKURXJK�VWUXFWXULQJ�DFWLYLWLHV�EDVHG�RQ� WKH�
FRQVWUXFWLRQ�RI�REMHFWV�LQWHQGHG�IRU�WDQJLEOH�XVH��7KH�DGMHFWLYH�³WULDORJLFDO´�UHIHUV�WR�WKH�LQWHJUDWLRQ�
RI� WKH�PRQRORJLFDO� DSSURDFK�� EDVHG� RQ� WKH� OHDUQLQJ�DV�DFTXLVLWLRQ�PHWDSKRU�� ZLWK� WKH� GLDORJLFDO�
DSSURDFK��UHIHUULQJ�WR�WKH�OHDUQLQJ�DV�SDUWLFLSDWLRQ�PHWDSKRU��,Q�WKH�7/$��WKH�UHIHUHQFH�PHWDSKRU�IRU�
OHDUQLQJ� LV� WKDW� RI� NQRZOHGJH�FUHDWLRQ�� LQ�ZKLFK� ³WKH� HPSKDVLV� LV� QRW� RQO\� RQ� LQGLYLGXDOV� RU� RQ�
FRPPXQLW\�� EXW� RQ� WKH� ZD\� SHRSOH� FROODERUDWLYHO\� GHYHORS� PHGLDWLQJ� DUWLIDFWV´� �3DDYROD� 	�
+DNNDUDLQHQ�� ������ S�� ������ ,Q� RXU� LQWHQW�� VXFK� DUWLIDFWV� DUH� SUHFLVHO\� WKH� LQIRUPDO� PDWKHPDWLFV�
HGXFDWLRQ�ZRUNVKRSV�GHVLJQHG�E\�WHDFKHUV�LQ�PXVHXPV��

,Q�RXWOLQLQJ�WKH�7/$��+DNNDUDLQHQ�DQG�3DDYROD��������GHVFULEH�VL[�GHVLJQ�SULQFLSOHV�WKDW�VXSSRUW�WKH�
FRQFHSWLRQ�RI�SHGDJRJLFDO�VFHQDULRV�DLPHG�DW�WKH�FROODERUDWLYH�FRQVWUXFWLRQ�RI�NQRZOHGJH�DUWHIDFWV��

7/$�'3�� )RFXV�RQ�VKDUHG�REMHFWV�RI�DFWLYLW\�ZKLFK�DUH�GHYHORSHG�FROODERUDWLYHO\��ZKHWKHU�WKH\�
DUH�FRQFHSWXDO�DUWLIDFWV��FRQFUHWH��PDWHULDO�SURGXFWV�RU�SUDFWLFHV�WDNHQ�DV�REMHFWV�RI�LQTXLU\��
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7/$�'3�� 6XVWDLQHG�DQG�ORQJVWDQGLQJ�SXUVXLW�RI�NQRZOHGJH�DGYDQFHPHQW��1RYHOW\�DQG�LQQRYDWLRQ�
HPHUJH�WKURXJK�LWHUDWLYH�HIIRUWV�WDNLQJ�SODFH�DFURVV�H[WHQGHG�WLPH�VFDOHV��

7/$�'3�� .QRZOHGJH�FUHDWLRQ�SURFHVVHV�WDNLQJ�SODFH�LQ�PHGLDWHG�LQWHUDFWLRQ�EHWZHHQ�LQGLYLGXDO�
DQG�FROOHFWLYH�DFWLYLWLHV��,QGLYLGXDO�SDUWLFLSDQWV�PD\�KDYH�D�NH\�UROH�LQ�NQRZOHGJH�FUHDWLRQ��EXW�
WKHLU�HIIRUWV�DUH�HPEHGGHG�RQ�D�IHUWLOH�JURXQG�RI�FROOHFWLYH�DFWLYLW\��

7/$�'3�� &URVV�IHUWLOL]DWLRQ� RI� NQRZOHGJH� SUDFWLFHV� EHWZHHQ� HGXFDWLRQDO�� SURIHVVLRQDO�� DQG�
UHVHDUFK� FRPPXQLWLHV� LQ� WHUPV� RI� EULQJLQJ� FXOWXUHV� RI� VFKRROLQJ� LQ� FORVHU� FRQWDFW� ZLWK�
SURIHVVLRQDO�FXOWXUHV�DQG�HQJDJLQJ�VWXGHQWV�LQ�H[SHUW�OLNH�NQRZOHGJH�SUDFWLFHV�IURP�WKH�YHU\�
EHJLQQLQJ�RI�WKHLU�VWXGLHV��

7/$�'3�� 7HFKQRORJ\� PHGLDWLRQ�� 7KHUH� PXVW� EH� DSSURSULDWH� WHFKQRORJLHV� WKDW� KHOS� WKH�
SDUWLFLSDQWV�WR�FUHDWH�DQG�VKDUH�DV�ZHOO�DV�HODERUDWH�DQG�WUDQVIRUP�NQRZOHGJH�DUWLIDFWV��

7/$�'3�� 'HYHORSPHQW� WKURXJK� WUDQVIRUPDWLRQ� DQG� UHIOHFWLRQ�� 1RYHO� LGHDV� HPHUJH� WKURXJK�
LQWHUDFWLRQ�EHWZHHQ�FRQFHSWXDOL]DWLRQV�DQG�SUDFWLFDO�H[SORUDWLRQV��&U\VWDOOL]DWLRQ�RI�HYROYLQJ�
LGHDV�LQ�VKDUHG�SUDFWLFHV�DQG�URXWLQHV�SOD\V�DQ�LPSRUWDQW�UROH�LQ�WKH�SURFHVV���S������

:H� WRRN� LQVSLUDWLRQ� IURP� WKHVH� SULQFLSOHV� LQ� GHVLJQLQJ� WKH� ,QIRUPDO0DWK� SURJUDPPH�� $V� ZH�
SHUFHLYHG�WKH�REMHFWLYH�RI�DFTXLULQJ�FRPSHWHQFHV�RQ�GHVLJQLQJ�PDWKHPDWLFV�HGXFDWLRQ�ZRUNVKRSV�DV�
FKDOOHQJLQJ�IRU� WHDFKHUV�DQG�LQ�DFFRUGDQFH�ZLWK�7/$�'3���ZH�FKRVH�WR�DUWLFXODWH� WKH�SURJUDPPH�
RYHU�D�ORQJ�SHULRG�RI�WLPH��ZKLFK�LQGHHG�LV�IXQGDPHQWDO�LQ�RUGHU�WR�FUHDWH�D�FRPPXQLW\�RI�SUDFWLFH�
�5REXWWL� HW� DO��� ������ S�� ������:H� SODQQHG� WKH� SURJUDPPH� DORQJ� WKUHH� SKDVHV�� ,Q� WKH� ILUVW� SKDVH�
�'HFHPEHU������0DUFK��������WHDFKHUV�KDYH�EHHQ�LQWURGXFHG�WR�WKH�LGHD�RI�LQIRUPDO�PDWKHPDWLFV�
HGXFDWLRQ�ZRUNVKRSV�DQG�VSHQW�WZR�HQWLUH�GD\V�LQ�WZR�PXVHXPV�RI�KLVWRU\�DQG�DUW��0XVHR�1D]LRQDOH�
GHO�5LVRUJLPHQWR�,WDOLDQR�DQG�3DOD]]R�0DGDPD��ERWK�LQ�7RULQR���'XULQJ�HDFK�PRUQLQJ��WHDFKHUV�DFWHG�
DV�OHDUQHUV�DQG�H[SHULHQFHG�DQ�LQIRUPDO�PDWK�ZRUNVKRS���OHG�E\�D�PXVHXP�JXLGH��,Q�WKH�DIWHUQRRQ��
WHDFKHUV�ZHUH�HQJDJHG�LQ�GLVFXVVLQJ�WKH�PRUQLQJ�H[SHULHQFH�DQG�LQ�GHHSHQLQJ�UHODWHG�PDWKHPDWLFV�
WRSLFV� DQG� PDWKHPDWLFV� HGXFDWLRQ� DVSHFWV�� 0XVHXPV� JXLGHV� DQG� WKHLU� FRRUGLQDWRUV� DOVR� KDG� WKH�
FKDQFH� WR� PHHW� WHDFKHUV� DQG� WR� GLVFXVV� ZLWK� WKHP� RXW� RI� WKHLU� H[SHULHQFH� ZLWK� WKH� LQIRUPDO�
PDWKHPDWLFV�ZRUNVKRSV��,Q�SKDVH����$SULO������±�-DQXDU\�������ZH�HQJDJHG�WKH�WHDFKHUV�LQ�H[SORULQJ�
WZR�QHZ�PXVHXPV��&DVWHOOR�GL�5LYROL�±�&RQWHPSRUDU\�$UW�0XVHXP�DQG�3$9�±�3DUF�RI�/LYLQJ�$UW���
XQGHU�WKH�JXLGDQFH�RI�PXVHXP�H[SHUWV��ZLWK�WKH�JRDO�RI�LGHQWLI\LQJ�HPHUJLQJ�WKHPHV�IRU�GHVLJQLQJ�
LQIRUPDO�PDWK�ZRUNVKRS��,Q�D�IROORZLQJ�PHHWLQJ�ZH�IDFLOLWDWHG�WKH�UHIOHFWLRQ�RQ�WKH�WKHRUHWLFDO�DQG�
PHWKRGRORJLFDO� HOHPHQWV� SURYLGHG� LQ� SKDVH� ���PHDQW� WR� EH� XVHIXO� WRROV� WR� GHVLJQ� WKH�ZRUNVKRSV��
$PRQJ�WKHP��SUREOHP�VROYLQJ�LQ�PDWKHPDWLFV�HGXFDWLRQ��LQTXLU\�EDVHG�OHDUQLQJ��WKH�UROH�RI�DUWLIDFWV��
WKH�LQIRUPDO�PDWKHPDWLFV�HGXFDWLRQ�SHUVSHFWLYH��,Q�WKLV�PHHWLQJ��WKH�WHDFKHUV�IRUPHG�JURXSV�EDVHG�
RQ� FRPPRQ� LQWHUHVWV� �FRPPXQLWLHV� RI� SUDFWLFH��� (DFK� JURXS� FKRVH� RQH� RI� WKH� WZR�PXVHXPV� DQG�
VWDUWHG�GHVLJQLQJ�DQ�LQIRUPDO�PDWK�ZRUNVKRS�JDXJHG�WR�D�K\SRWKHWLFDO�FODVV�RI�VWXGHQWV��7KH�GHVLJQ�
WRRN�ILYH�PRQWKV�DQG�GXULQJ�WKLV�SHULRG�WKH�WHDFKHUV�FRXOG�YLVLW�WKH�FKRVHQ�PXVHXP�DV�WKH\�ZLVKHG��
PHHWLQJ�WKH�PXVHXP�H[SHUWV�DQG�XV��$Q�LPSRUWDQW�VWHS�WRZDUGV�WKH�UHILQHPHQW�RI�WKH�GHVLJQ�ZDV�WKH�
SUHVHQWDWLRQ�RI�WKH�ILUVW�GUDIW�WR�WKH�RWKHU�JURXSV�DQG�WR�PXVHXP�H[SHUWV��LQ�D�GHGLFDWHG�VHVVLRQ��7KH�

��7KH�WZR�ZRUNVKRSV�ZHUH�GHVLJQHG�E\�5DIIDHOH�&DVL��9DOHQWLQD�/HR��&KLDUD�3L]]DUHOOL�DQG�&ULVWLQD�6DEHQD��DV�SDUW�RI�
WKH�1H[W�/DQG�SURMHFW��UXQQLQJ�LQ����������QH[W�OHYHO�LW�SURJHWWL�QH[W�ODQG����7KH�ZRUNVKRSV�ZHUH�LQWHQGHG�IRU�����JUDGHV�
VWXGHQWV��0XVHXPV�JXLGHV�ZHUH�SXUSRVHO\�WUDLQHG�E\�RXU�WHDP��6HH�&DVL�DQG�6DEHQD���������
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ILQDO�GHVLJQV�ZHUH�JLYHQ�WR�WKH�PXVHXPV�VR�WKDW�WKH\�FRXOG�EH�LQFOXGHG�LQ�WKHLU�HGXFDWLRQDO�RIIHU�WR�
VFKRROV�� 7KH\� DUH� DYDLODEOH�� LQ� WKH� ,WDOLDQ� ODQJXDJH�� RQ� WKH� ,QIRUPDO0DWK� ZHEVLWH�
�LQIRUPDOPDWK�XQLWR�LW���3KDVH����)HEUXDU\��6HSWHPEHU�������KDV�MXVW�VWDUWHG�DQG�DOORZV�WKH�WHDFKHUV�
ZLWK�DQ�LQFUHDVHG�DXWRQRP\��WKH\�ZLOO�FKRRVH�D�PXVHXP�RI�WKHLU�RZQ�WRZQ��WKHUHIRUH�HQJDJLQJ�LQ�
PDNLQJ�FRQQHFWLRQV�ZLWK�WKH�PXVHXPV�H[SHUWV��LQ�DXWRQRPRXV�ZD\��DQG�GHVLJQ�D�QHZ�PDWKHPDWLFV�
HGXFDWLRQ�ZRUNVKRS��7KH\�ZLOO�DJDLQ�ZRUN�LQ�VPDOO�FRPPXQLWLHV�RI�SUDFWLFH��DQG�ZH�DV�PDWKHPDWLFV�
HGXFDWRUV�ZH�ZLOO�EH�DW�WKH�WHDFKHUV¶�GLVSRVDO�WR�JLYH�IHHGEDFN�RU�KHOS�ZKHQ�WKH\�GHHP�LW�LV�QHFHVVDU\��
7KH�LGHD�LV�WKDW�WHDFKHUV�ZLOO�GHYHORS�WKH�VXIILFLHQW�FRPSHWHQFH�WR�EH�DEOH�WR�PHHW�WKH�FKDOOHQJH�LQ�
WKH� IXWXUH�� LI� WKH\�ZLOO� GHFLGH� WR� VWUHQJWKHQ� WKH� OLQNV� EHWZHHQ� VFKRROV� DQG� FXOWXUDO� KLJKOLJKWV� RI�
WHUULWRULHV�LQ�ZKLFK�VFKRROV�DUH�ORFDWHG��VR�WKDW�meaningful cultural experiences may be offered to all 
students��DV�UHQWLQJ�D�EXV�WR�WDNH�VWXGHQWV�WR�PXVHXPV�LV�D�FRVW�WKDW�VRPH�IDPLOLHV�PD\�QRW�DIIRUG���

Research focus and methods 
7ZHQW\�VHYHQ�WHDFKHUV�HQUROOHG�LQ�WKH�ILUVW�SKDVH�RI�WKH�SURJUDPPH��ERWK�IURP�SULPDU\�DQG�ORZHU�
VHFRQGDU\�VFKRRO��JUDGHV�������7ZHQW\�WZR�RI�WKHP�FKRVH�WR�FRQWLQXH�WKH�SURJUDPPH�LQ�SKDVH����DQG�
WZHOYH�ZLOO�FRQWLQXH�LQ�SKDVH���DOVR��*LYHQ�WKH�LQWHOOLJHQFH�WR�LQWHOOLJHQFH�V\PPHWU\�DULVLQJ�IURP�
WKH�GHVLJQ�FKRLFHV��LW�VHHPHG�WR�XV�QDWXUDO�WR�FRQVLGHU�LQ�RXU�UHVHDUFK�DQG�DV�WHDFKHU�HGXFDWRUV�WKH�
YRLFHV� RI� WKH� WHDFKHUV� LQYROYHG�� ,Q� WKLV� SDSHU��ZH� IRFXV� RQ� UHSRUWLQJ� WHDFKHUV¶� YRLFHV� DIWHU� WKHLU�
LQYROYHPHQW� LQ�SKDVH����7R�GR� WKLV��ZH�VHW�XS� WZR�GDWD�FROOHFWLRQ� LQVWUXPHQWV��7KH� ILUVW� WRRO� LV�D�
SHUVRQDO�HVVD\��SURPSWHG�E\�WKH�IROORZLQJ�TXHVWLRQ���

As you are aware, the InformalMath programme was conceived following the pedagogical principles 
of emergent learning […]. It is thus important for us as trainers to know what learnings emerged in 
you as a result of your participation in the programme, particularly in phase 2. We would like to ask 
you to tell us in written form what learnings for your professional work as a mathematics teacher 
have emerged in you because of your participation in phase 2 of the programme.  

6HYHQWHHQ�RXW�RI����WHDFKHUV�ZURWH�WKH�HVVD\��7KH�VHFRQG�WRRO�ZDV�D�IRFXV�JURXS��DIWHU�FROOHFWLQJ�
SHUVRQDO�SDSHUV��WKH�IRXU�GHVLJQ�JURXSV�SDUWLFLSDWHG�LQ�D�IRFXV�JURXS�ZLWK�WKH�WUDLQHUV��ZKLFK�LQFOXGHG�
GLVFXVVLRQ�RI�WKH�IROORZLQJ�WRSLFV��How did phase 2 of the programme go? What difficulties did you 
face, and what resources did you activate to overcome them? What difficulties related to mathematics 
did you identify? What enrichment did you gain from your participation in phase 2 of the programme? 
What suggestions - if any - could you give us for a possible re-edition of the programme?�

7KH�FRPELQDWLRQ�RI�WKH�WZR�LQVWUXPHQWV��DOORZV�XV�WR�LQWHJUDWH�D�SHUVRQDO�DQG�D�FRPPXQLW\�YLHZSRLQW��
6SHFLILFDOO\��LQ�WKLV�SDSHU�ZH�DGGUHVV�WKH�IROORZLQJ�UHVHDUFK�TXHVWLRQV��

54��� :KDW�HPHUJHQW�OHDUQLQJ�GLG�WKH�WHDFKHUV�QRWLFH�DV�D�UHVXOW�RI�SDUWLFLSDWLQJ�LQ�WKH�SURMHFW"�
54��� :KDW�FULWLFDO�LVVXHV�DQG�GLIILFXOWLHV�GLG�WKH�WHDFKHUV�SHUFHLYH"�

:H�DQDO\]HG�WKH�FROOHFWHG�GDWD�WKURXJK�WKH�OHQV�RI�TXDOLWDWLYH�FRQWHQW�DQDO\VLV��0D\ULQJ���������XVLQJ�
LQGXFWLYH�FDWHJRU\�IRUPDWLRQ��

Results 
7R� DQVZHU�54����ZH� ILUVW� H[DPLQHG� WKH� WUDQVFULSWV� RI� WKH� IRFXV� JURXSV��:LWK� LQGXFWLYH� FDWHJRU\�
IRUPDWLRQ� ZH� EXLOW� XS� FDWHJRULHV� FRQFHUQLQJ� WKH� HPHUJHQW� OHDUQLQJ� UHSRUWHG� E\� WHDFKHUV��
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6XEVHTXHQWO\��ZH�DQDO\]HG�WKH�LQGLYLGXDO�HVVD\V�XVLQJ�WKH�VDPH�PHWKRGRORJ\��,Q�7DEOH����ZH�OLVW�WKH�
PRVW� IUHTXHQW� FDWHJRULHV�� VKRZLQJ� WKH� RFFXUUHQFHV� IRXQG�� WKH� QXPEHU� RI� JURXSV� DQG� RI� SHUVRQDO�
HVVD\V�LQ�ZKLFK�ZH�HQFRXQWHUHG�WKHVH�FDWHJRULHV��

Table 1: Categories of emergent learning founded in focus groups and personal essays 

�
'XH�WR�VSDFH�OLPLWDWLRQ��ZH�ZLOO�RQO\�SURYLGH�H[DPSOHV�DQG�GLVFXVV�/���/��DQG�/���:LWK�UHVSHFW�WR�
/���ZH�UHSRUW�%LDQFD¶V��SVHXGRQ\P��YRLFH��

%LDQFD�� 7KH�PRVW�GLIILFXOW�WKLQJ�IRU�PH�ZDV�VWDUWLQJ�IURP�GHGXFWLYH�WKLQNLQJ��:KDW�WR�ORRN�
IRU�LQ�WKH�PXVHXP"�6RPHWKLQJ�WR�VWLPXODWH�WKH�VHDUFK�IRU�PDWKHPDWLFV�LQ�WKLQJV��
$QG� WR� WKLQN� DERXW� KRZ� FKLOGUHQ� ZRXOG� GR� WKH� UHYHUVH� SURFHVV�� 6R�� IURP� RXU�
LQGXFWLYH�WKLQNLQJ�WR�WKHLU�GHGXFWLYH�WKLQNLQJ��6R��WKH\�ZRXOG�JR�DQG�ILQG��ZKLOH�
ZH� VHDUFKHG�� ,� ORRNHG� IRU� VRPHWKLQJ� LQ� WKH� SLHFH� RI� DUW� WKDW� ZRXOG� LQVSLUH��
VRPHWKLQJ�UHODWHG�WR�PDWKHPDWLFV��ZKLOH�LQ�RXU�SURMHFW�ZH�GLG�WKH�H[DFW�RSSRVLWH��
7KLV�ZDV�LQ�P\�RSLQLRQ�WKH�PRVW�EHDXWLIXO�WKLQJ�RQ�WKH�RQH�KDQG��EXW�DOVR�REYLRXVO\�
PRUH�FRPSOLFDWHG�IRU�PH��

&ULVWLQD�� 7HOO�XV�PRUH��,�DP�FXULRXV�DERXW�WKLV�LGHD�
%LDQFD� ,� JLYH� D� SUDFWLFDO� H[DPSOH�� ZKHQ� ZH� VDZ� 0HWUR� FXER� GL� LQILQLWR� >SLqFH� RI�

0LFKHODQJHOR�3LVWROHWWR@��ZH�QRWLFHG�WKDW�LW�LV�PDGH�E\�UHFWDQJOHV��7KH�IDFHV�ZHUH�
UHFWDQJOHV��IRUPLQJ�D�FXEH��:KHUHDV�LQ�RXU�GHVLJQ�ZH�DVN�FKLOGUHQ�WR�EXLOG�D�FXEH�
IURP�UHFWDQJOHV��6R�� WKHUH�LV�D� WRWDOO\�RSSRVLWH�SURFHVV��EHFDXVH�ZH�ILUVW�VDZ�WKH�
FXEH��DQG�WKHQ�ZH�UHDVRQHG�WKDW�ZLWK�UHFWDQJOHV�\RX�FDQ�EXLOG�D�FXEH��E\�SXWWLQJ�
WKHP�LQ�D�SDUWLFXODU�SRVLWLRQ��,QVWHDG��WKH�FKLOGUHQ�PXVW�ILQG�WKH�VROXWLRQ��VR�LW¶V�D�
GLIIHUHQW�SURFHVV��+DYH�,�H[SODLQHG�P\VHOI�D�OLWWOH�EHWWHU"�

7KH�VDPH�FRQFHSW�H[SUHVVHG�LV�IRXQG�LQ�(OHQD¶V�SHUVRQDO�HVVD\���

7KH�WUDQVLWLRQ�ZDV�WKH�RSSRVLWH�RI�WKH�XVXDO�ZD\��,�PRYHG�IURP�WKH�SUDFWLFDO�SKDVH��H[SORUDWLRQ�RI�
WKH�PXVHXP�� WR� WKH� WKHRUHWLFDO�SKDVH��GHYHORSPHQW�RI�D�ZRUNVKRS���H[SHULHQFLQJ�DW� ILUVW�KDQG��
SK\VLFDOO\��WKH�DUWLIDFWV�SURSRVHG�E\�WKH�PXVHXP���(OHQD��

7KH�WHDFKHUV�UHIOHFW�RQ�WKH�SURFHVV�RI�GHVLJQLQJ�,0(�ZRUNVKRSV��ZKLFK�LV�VWLPXODWHG�E\�D�GLVFRYHU\�
H[SHULHQFH� DQG� IROORZV� D�GLIIHUHQW�SDWK�ZLWK� UHVSHFW� WR� WKH� W\SLFDO�SURFHVVHG� LQ� IRUPDO� HGXFDWLRQ�
FRQWH[W��,Q�ERWK�FDVHV��WKH�VWDUWLQJ�SRLQW�IRU�WKH�GHVLJQ�LV�D�PDWKHPDWLFDO�WRSLF��EXW�LQ�WKH�LQIRUPDO�
VHWWLQJ�WKH�LGHD�DULVHV�E\�WKH�YHU\�H[SHULHQFH�RI�YLVLWLQJ�WKH�PXVHXP��
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,Q�WKH�IROORZLQJ��ZH�UHSRUW�VRPH�H[FHUSWV�UHJDUGLQJ�/���LQ�ZKLFK�ZH�REVHUYH�KRZ�WHDFKHUV�GLG�QRWLFH�
D�FKDQJH��IHHOLQJ�WKDW�WKH\�FDQ�VHH�WKH�UHDOLW\�DURXQG�WKHP�ZLWK�PDWKHPDWLFDO�H\HV��HYHQ�EH\RQG�WKH�
PXVHXP�H[SHULHQFH���

%LDQFD�� :KHQ�ZH�ZHQW� EDFN� WR� YLVLW� WKH�5LYROL�0XVHXP� WKH� VHFRQG� WLPH� >DIWHU�ZH� KDG�
ZULWWHQ�WKH�ILUVW�GUDIW�RI�WKH�ZRUNVKRS@��ZH�IRFXVHG�PRUH�RQ�JHRPHWU\��DQG�WKHQ�ZH�
VDZ��DV�LI�RXU�FDWDUDFW�YHLO�KDG�EHHQ�UHPRYHG��JHRPHWULF�VKDSHV�HYHU\ZKHUH«�

0DULDQQD� 7KH�JUHDWHVW�DVVHW�RI�WKLV�FRXUVH�ZDV�SUHFLVHO\�WKDW��EHLQJ�DEOH�WR�ILQG�LQVSLUDWLRQ�LQ�
DQ\�RWKHU�ILHOG��DQ\ZKHUH�HOVH��>���@�%XW�WKLV�SULQFLSOH��SHUKDSV�WKH�YHU\�JRDO�\RX�VHW�
IRU�WKH�SURJUDPPH�±�ORRNLQJ�DW�UHDOLW\�ZLWK�D�PDWKHPDWLFDO�H\H�±�KDV�EHHQ�DFKLHYHG��

,�FHUWDLQO\�OHDUQHG�WR�VHH�HQYLURQPHQWV��QRUPDOO\�XQUHODWHG�WR�D�PRUH�VWULFWO\�PDWKHPDWLFDO�FRQWH[W��
IURP�D�GLIIHUHQW�SRLQW�RI�YLHZ��>«@�,�FDQ�VD\�WKDW�,�ILQG�P\VHOI�PRUH�DQG�PRUH�RIWHQ�ZDQGHULQJ�
DURXQG�SODFHV��EXLOGLQJV�DQG�VWUHHWV��WU\LQJ�WR�ILQG�FRQQHFWLRQV�ZLWK�PDWKHPDWLFV�����%HDWULFH��

7KH�SHUVSHFWLYH�RI� ILQGLQJ�PDWKHPDWLFV� LQ�XQH[SHFWHG� HQYLURQPHQWV� IRUFHV�D�GLIIHUHQW�NLQG�RI�
DWWHQWLRQ�DQG�HQJDJHPHQW��ZKLFK�DUH�W\SLFDO�RI�WKH�DWWLWXGH�RI�WKRVH�ZKR�H[SORUH�WKH�XQNQRZQ��$V�
H[SORUHUV��ZH�DQDO\VHG�WKH�QHZ�HQYLURQPHQW�DQG�OHW�RXUVHOYHV�EH�VXUSULVHG�E\�WKH�HOHPHQWV�WKDW�
LQVSLUHG�XV��>���@�0DUFHO�3URXVW�VDLG�WKDW�³7KH�WUXH�YR\DJH�RI�GLVFRYHU\�FRQVLVWV�QRW�LQ�VHHNLQJ�QHZ�
ODQGV��EXW� LQ�KDYLQJ�QHZ�H\HV´��DQG� WKLV� VXPPDULVHV� WKH�PRVW� LPSRUWDQW� OHDUQLQJ� ,� IHHO� ,�KDYH�
H[SHULHQFHG���'DULR��

'DULR�� LQ�SDUWLFXODU��XQGHUOLQHV� WKH�GLPHQVLRQ�RI� WKH�XQH[SHFWHG�� UHIHUUHG� WR� WKH�PDWKHPDWLFV� WKDW�
FRXOG�SRWHQWLDOO\�HPHUJH�LQ�D�FHUWDLQ�HQYLURQPHQW��

$V�UHJDUGV�/���ZH�UHSRUW�WKH�YRLFH�RI�D�JURXS�RI�VHFRQGDU\�VFKRRO�WHDFKHUV��
'DULR� ,� KDYHQ¶W� VWXGLHG� PDWKHPDWLFV� DW� XQLYHUVLW\�� VR� ,� GRQ¶W� NQRZ� ZKHWKHU� WKH�

VLPSOLILFDWLRQ�RI� WKH� WRSLF� WKDW� ,�SURSRVH� WR�VWXGHQWV�DQG� WKDW� ,�KDYH�FOHDU� LQ�P\�
PLQG�LV�JRRG�RU�ZKHWKHU�LW�OHDYHV�RXW�IXQGDPHQWDO�DVSHFWV��

/LQD� ,�DJUHH��,�DOZD\V�KDYH�D�ORW�RI�LQVHFXULWLHV��GXH�WR�P\�QRQ�PDWKHPDWLFDO�EDFNJURXQG��
,�WKLQN�WKH�ELJJHVW�GLIILFXOW\�ZDV��³$P�,�GRLQJ�PHDQLQJIXO�PDWKHPDWLFV"´�

&ULVWLQD� 7KLV�LV�D�ELJ�TXHVWLRQ��,V�LW�D�TXHVWLRQ�WKDW�DOVR�FRPHV�XS�LQ�\RXU�XVXDO�WHDFKLQJ��LQ�
WKH�FODVVURRP"�2U�KDV�LW�FRPH�XS�PRUH�ZLWK�WKLV�SURMHFW"�

%HDWULFH� ,Q�WKH�FODVVURRP��,�WKLQN�LW¶V�HDVLHU�WR�XQGHUVWDQG�LI�LW¶V�HIIHFWLYH�RU�QRW�ZKDW�\RX�
GR��\RX�KDYH�JXLGHOLQHV� WR�IROORZ��D�SURJUDPPH��D� WH[WERRN��H[HUFLVHV��<RX�FDQ�
PDQDJH�WR�VHW�LW�XS�DQG�PDNH�LW�PHDQLQJIXO��$V�/LQD��,�ZRQGHUHG�³7KLV�DFWLYLW\��
GRHV�LW�PDWWHU"�'RHV�LW�WHDFK�VRPHWKLQJ�RU�LV�LW�MXVW�HQWHUWDLQLQJ"�&DQ�\RX�VHH�WKH�
PDWKHPDWLFV"´��,¶YH�KDG�WKLV�IHHOLQJ�GXULQJ�WKLV�SURJUDPPH��QRW�LQ�WKH�FODVVURRP��

&RQWUDVWHG�WR�WKH�PDWKHPDWLFV�HGXFDWLRQ�FDUULHG�RXW�LQ�WKH�FODVVURRP��WKH�H[SHULHQFH�RI�GHVLJQLQJ�WKH�
,0(�ZRUNVKRS�DSSHDUV�WR�GLVUXSW�WKH�WHDFKHUV¶�VHOI�FRQILGHQFH��2Q�WKH�RWKHU�KDQG��WKLV�H[SHULHQFH�
DOORZV�WKHP�WR�DVN�WKHPVHOYHV�IXQGDPHQWDO�TXHVWLRQV�DERXW�WKH�PHDQLQJIXOQHVV�RI�WKHLU�PDWKHPDWLFV�
HGXFDWLRQ�DFWLYLW\��7KH�VHDUFK�IRU�DQ�DQVZHU�WR�WKLV�NLQG�RI�TXHVWLRQ�PD\�HQJDJH�WHDFKHUV�LQ�GHHSHU�
HSLVWHPRORJLFDO�UHIOHFWLRQV��ZKLFK�DUH�FUXFLDO�LQ�WKH�IRUPDO�HGXFDWLRQ�SURFHVV�DOVR��

7R�DQVZHU�WKH�54����ZH�ORRNHG�IRU�FULWLFDO�LVVXHV�DQG�GLIILFXOWLHV�SHUFHLYHG�DQG�UHSRUWHG�E\�WHDFKHUV��
$V� LQ� WKH�SHUVRQDO�HVVD\V�ZH�FRXOG�QRW� LGHQWLI\�DQ\�FULWLFDO� LVVXH��ZH�H[DPLQHG� WKH� IRFXV�JURXSV�
WUDQVFULSWV�RQO\��7DEOH���VKRZV�WKH�PRVW�IUHTXHQW�FDWHJRULHV��WKHLU�RFFXUUHQFHV��DQG�WKH�QXPEHU�RI�
JURXSV�LQ�ZKLFK�ZH�HQFRXQWHUHG�LW��
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Table 2: Categories of critical issues and difficulties perceived founded in focus groups 

 

:H�EULHIO\�FRPPHQW�'��DQG�'���'��UHODWHV�WR�WLPH�DQG�VSDFH��$OO�WKH�RFFXUUHQFHV�LGHQWLILHG�SRLQW�WR�
WKH�IDFW�WKDW�DOVR�WHDFKHUV�LQYROYHG�LQ�,QIRUPDO0DWK�VXIIHU�IURP�D�ODFN�RI�DGHTXDWH�WLPH�DQG�VSDFH�WR�
GHGLFDWH�WR�WKHLU�SURIHVVLRQDO�GHYHORSPHQW��7KLV�LVVXH�LV�ZHOO�NQRZQ�LQ�WKH�OLWHUDWXUH��%URGLH���������

5HJDUGLQJ�'��� LQ� WKH� WKUHH� JURXSV� FRPSRVHG� RI� ERWK� SULPDU\� DQG� VHFRQGDU\� VFKRRO� WHDFKHUV�� LW�
HPHUJHG�VHYHUDO�WLPHV�KRZ�WKH�SUHVHQFH�RI�WHDFKHUV�IURP�GLIIHUHQW�JUDGHV��LQLWLDOO\�SHUFHLYHG�DV�D�
GLIILFXOW\��ZDV�VXEVHTXHQWO\�VHHQ�DV�DQ�REVWDFOH�WR�EH�RYHUFRPH�DQG�ILQDOO\�DV�D�UHVRXUFH�WKDW�SURYLGHG�
DGGHG�YDOXH�WR�WKH�SURMHFWV�LPSOHPHQWHG��

)HGHULFD�� :KHQ�ZH�PLGGOH�VFKRROHUV�ZHUH�SODFHG�LQ�WKH�SULPDU\�JURXS��DW� WKH�EHJLQQLQJ�,�
VDLG�³2K�GHDU��ZKR�NQRZV�KRZ�ZH�ZLOO�PDQDJH�WR�ZRUN�´��EHFDXVH�,�ZDV�FRQYLQFHG�
WKDW�ZH�ZRXOG�EH�ZRUNLQJ�RQ�WZR�YHU\�GLIIHUHQW�OHYHOV��,QVWHDG��,�ZDV�SOHDVHG�WR�
QRWLFH�WKDW�WKH�QHHGV�DQG�FULWLFDO�SRLQWV�RI�SULPDU\�VFKRRO�DUH�WKH�VDPH�DV�WKRVH�RI�
VL[WK�JUDGH��6R��ZKHQ�ZH�ZHUH�SODQQLQJ�WKH�DFWLYLWLHV��LW�UHDOO\�GLGQ¶W�IHHO�OLNH�ZH�
ZHUH�SULPDU\�VFKRRO�WHDFKHUV�DQG�PLGGOH�VFKRRO�PDWKV�WHDFKHUV��7KLV�DOVR�KHOSHG�
PH�D�ORW�LQ�WKLQNLQJ�DERXW�WKH�GHVLJQ�RI�WKH�YHUWLFDO�FXUULFXOXP�IRU�P\�VFKRRO��

(PPD� ,�DOVR�DW�WKH�EHJLQQLQJ�IHOW�ZKDW�\RX�VD\��)HGHULFD��ZKHQ�ZH�IRXQG�RXUVHOYHV�LQWR�
ZRUNLQJ�WRJHWKHU��EHFDXVH�XQIRUWXQDWHO\�PD\EH�ZH�KDYH�D�VRUW�RI�SUHMXGLFH��

(OHQD� ,W¶V�QRW�HDV\�WR�FUHDWH�D�JURXS�ZLWK�SHRSOH�ZKR�GRQ¶W�NQRZ�HDFK�RWKHU��DQG�IURP�
GLIIHUHQW�VFKRRO�OHYHOV��%XW�LW�GLGQ¶W�VFDUH�PH�RU�GLVFRXUDJH�PH��EHFDXVH�ZH�ZHUH�
DOO�WKHUH�IRU�WKH�VDPH�UHDVRQ��QR�RQH�ZDV�IRUFLQJ�XV��DQG�ZH�DOO�VWDUWHG�ZLWK�D�ORW�RI�
GHWHUPLQDWLRQ�DQG�LGHDV��$�ORW�RI�GHVLUH�WR�GR�DOO�WKH�WKLQJV�ZH�ZDQWHG�WR�GR��

,Q�(OHQD¶V�YRLFH�ZH�FDQ�UHFRJQL]H�KRZ�EHLQJ�FRQVFLRXV�RI�D�IXQGDPHQWDO�IHDWXUH�RI�,0(��QDPHO\�WKH�
OHDUQHUV¶�IUHH�FKRLFH�DQG�WKH�YROXQWHHU�SDUWLFLSDWLRQ�LQ�WKH�DFWLYLWLHV��SUHYHQWHG�KHU�RI�EHLQJ�VFDUHG�RU�
GLVFRXUDJHG�E\�WKH�FKDOOHQJH�RI�FR�ZRUNLQJ�ZLWK�FROOHDJXHV�IURP�D�GLIIHUHQW�VFKRRO�OHYHO��

Conclusion 
,Q� SDUWLFLSDWLQJ� LQ� ,QIRUPDO0DWK�� WHDFKHUV� IHOW� SDUW� RI� WKH� OHDUQLQJ� FRPPXQLW\�� H[HUFLVLQJ� WKHLU�
LQWHOOLJHQFH� WR� LQWHOOLJHQFH�V\PPHWU\��HVSHFLDOO\� LQ� UHIOHFWLQJ�RQ�HPHUJLQJ� OHDUQLQJV�DQG�GHWHFWHG�
GLIILFXOWLHV�� ,W� VHHPV� WR� XV� WKDW� VRPH� QRWLFHG� OHDUQLQJV� FDQ� EH� DWWULEXWHG� WR� WKH� VSHFLILFLW\� RI� WKH�
LQIRUPDO�H[SHULHQFH�LQ�WKH�PXVHXP��ZKLOH�RWKHUV�UHIHU�PRUH�JHQHUDOO\�WR�WKH�FKRVHQ�ZRUN�PHWKRG�
�VSHFLILFDOO\��7/$�DQG�FRPPXQLW\�RI�SUDFWLFH���5HJDUGLQJ�FULWLFDO�LVVXHV��ZH�SRLQW�RXW�WKDW�VRPH�RI�
WKHP�KDYH�MXVW�EHHQ�DFNQRZOHGJHG��ZKLOH�RWKHUV�KDYH�EHHQ�WXUQHG�LQWR�UHVRXUFHV��$OO�WKLV�LV�D�WUHDVXUH�
IRU�RXU�FRPPXQLW\�RI�SUDFWLFH��LQ�YLHZ�RI�WKH�IRUWKFRPLQJ�SKDVH����)URP�D�UHVHDUFK�SHUVSHFWLYH��LW�
ZLOO�EH�LQWHUHVWLQJ�WR�REVHUYH�WKH�HYROXWLRQ�RI�HPHUJHG�OHDUQLQJ��DV�ZHOO�DV�WKH�HPHUJHQFH�RI�QHZ�
RQHV��$�PRUH�FKDOOHQJLQJ� UHVHDUFK�SDWK�ZLOO�EH� LQYHVWLJDWLQJ� LI� DQG�KRZ� WKH� OHDUQLQJ�HPHUJHG� LQ�
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,QIRUPDO0DWK�ZLOO�SHUFRODWH�LQ�WKH�WHDFKHUV¶�FODVVURRP�SUDFWLFH��ZKHUH�IRUPDO�PDWKHPDWLFV�OHDUQLQJ�
WDNHV�SODFH��

References 
%URGLH��.����������5HVRXUFHV�IRU�DQG�IURP�FROODERUDWLRQ��$�FRQFHSWXDO�IUDPHZRUN��,Q�+��%RUNR�	�

'�� 3RWDUL� �(GV��� Proceedings of the Twenty-Fifth ICMI Study�� �SS�� ��±����� 1DWLRQDO� DQG�
.DSRGLVWULDQ�8QLYHUVLW\�RI�$WKHQV��

&DVL��5���	�6DEHQD��&����������,QIRUPDO�PDWKHPDWLFV�H[SHULHQFHV�LQ�PXVHXPV��:KDW�SRWHQWLDO�IRU�
WHDFKHU�SURIHVVLRQDO�GHYHORSPHQW"�,Q�-��+RGJHQ��(��*HUDQLRX��*��%RORQGL��	�)��)HUUHWWL��(GV����
Proceedings of the Twelfth Congress of European Research in Mathematics Education 
(CERME12)��SS������±�������(50(�)UHH�8QLYHUVLW\�RI�%R]HQ�%RO]DQR��

+DNNDUDLQHQ��.���	�3DDYROD��6����������7RZDUG�D�WULDORJLFDO�DSSURDFK�WR�OHDUQLQJ��,Q�%��6FKZDU]��7��
'UH\IXV��	�5��+HUVNRZLW]� �(GV����Transformation of knowledge through classroom interaction�
�SS����±�����5RXWOHGJH���

.D\KDQ�$OWD\��0���	�<HWNLQ�g]GHPLU�� (�� �������� 7KH� XVH� RI�PXVHXP� UHVRXUFHV� LQ�PDWKHPDWLFV�
HGXFDWLRQ��$�VWXG\�ZLWK�SUHVHUYLFH�PLGGOH�VFKRRO�PDWKHPDWLFV�WHDFKHUV��Journal of Education for 
Teaching��49��������±�����KWWSV���GRL�RUJ��������������������������������

.HOWRQ��0��/����������0DWKHPDWLFV�OHDUQLQJ�SDWKZD\V�RQ�D�VFKRRO�ILHOGWULS��,QWHUDFWLRQDO�SUDFWLFHV�
OLQNLQJ� VFKRRO� DQG� PXVHXP� DFWLYLW\�� Visitor Studies�� 24����� ���±�����
KWWSV���GRL�RUJ�������������������������������

0D\ULQJ�� 3�� �������� 4XDOLWDWLYH� FRQWHQW� DQDO\VLV�� 7KHRUHWLFDO� EDFNJURXQG� DQG� SURFHGXUHV�� ,Q� $��
%LNQHU�$KVEDKV�� &�� .QLSSLQJ�� 	� 1�� 3UHVPHJ� �(GV���� Approaches to qualitative research in 
mathematics education: Examples of methodology and methods� �SS�� ���±������ 6SULQJHU�
1HWKHUODQGV��KWWSV���GRL�RUJ��������������������������B����

1HPLURYVN\��5����������3HGDJRJLHV�RI�(PHUJHQW�/HDUQLQJ��,Q�*��.DLVHU��+��)RUJDV]��0��*UDYHQ��$��
.X]QLDN��(��6LPPW��	�%��;X��(GV����Invited Lectures from the 13th International Congress on 
Mathematical Education �SS�� ���±������ 6SULQJHU� ,QWHUQDWLRQDO� 3XEOLVKLQJ��
KWWSV���GRL�RUJ��������������������������B����

1HPLURYVN\��5���.HOWRQ��0��/���	�&LYLO��0����������7RZDUG�D�YLEUDQW�DQG�VRFLDOO\�VLJQLILFDQW�LQIRUPDO�
PDWKHPDWLFV� HGXFDWLRQ�� ,Q� -�� &DL� �(G����Compendium for research in mathematics education��
(5,&��

3DDYROD�� 6��� 	� +DNNDUDLQHQ�� .�� �������� 7KH� NQRZOHGJH� FUHDWLRQ� PHWDSKRU� ±� $Q� HPHUJHQW�
HSLVWHPRORJLFDO� DSSURDFK� WR� OHDUQLQJ�� Science & Education�� ���� ���±�����
KWWSV���GRL�RUJ���������V������������������

5REXWWL��2���&XVL��$���&ODUN�:LOVRQ��$���-DZRUVNL��%���&KDSPDQ��2���(VWHOH\��&���*RRV��0���,VRGD��0���
	� -RXEHUW�� 0�� �������� ,&0(� LQWHUQDWLRQDO� VXUYH\� RQ� WHDFKHUV� ZRUNLQJ� DQG� OHDUQLQJ� WKURXJK�
FROODERUDWLRQ��-XQH�������ZDM���������±�����KWWSV���GRL�RUJ���������V������������������

:HQJHU��(����������Communities of practice: Learning, meaning, and identity��&DPEULGJH�8QLYHUVLW\�
3UHVV��

=HQGHU��-���*XUMDQRZ��,���&DK\RQR��$��1���	�/XGZLJ��0����������1HZ�VWXGLHV�LQ�PDWKHPDWLFV�WUDLOV��
International Journal of Studies in Education and Science� �,-6(6��� 1����� �±���
KWWSV���GRL�RUJ����������LMVHV����

Proceedings of CERME13

3360

https://doi.org/10.1080/02607476.2022.2150534
https://doi.org/10.1007/978-94-017-9181-6_13
https://doi.org/10.1007/978-3-319-72170-5_23
https://doi.org/10.1007/s11191-004-5157-0
https://doi.org/10.1007/s11858-016-0797-5
https://doi.org/10.46328/ijses.8

