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'LVWULFW���KDQJGH���XQDQ�����������KLQD��

5HVHDUFK�GLUHFWLRQ��PDWKHPDWLFV�FXUULFXOXP�WKHRU���

(�PDLO������������TT�FRP�

)XQG�3URMHFW�

(GXFDWLRQDO�3ODQQLQJ�3URMHFW�LQ��KDQJGH��LW����XQDQ�3URYLQFH�����5HVHDUFK�RQ�3ULPDU��6FKRRO�0DWKHPDWLFDO��UHDWLYH�:RUN�

IURP� WKH�3HUVSHFWLYH�RI��RUH��LWHUDF����5HVHDUFK�RQ�3ULPDU��6FKRRO�0DWKHPDWLFDO��UHDWLYH�:RUN�IURP�WKH�3HUVSHFWLYH�RI��RUH�

�LWHUDF���3URMHFW�1R����'-�.����������

���,QWURGXFWLRQ

,
Q�������+RQJ�<DQMXQ��=KRX�-LXVKL��:DQJ�6KDQJ]KL�

DQG�%DR�-LDQVKHQJ� LQWHUYLHZHG�3URIHVVRU�=KDQJ�

�LDQ]KRX�RI�(DVW�&KLQD�1RUPDO�8QLYHUVLW��RQ� WKH�

6WDQGDUGV�RI�*HQHUDO�+LJK�6FKRRO�0DWKHPDWLFV�&XUULFX�

OXP��5HYLVHG���3URIHVVRU�=KDQJ�0RX]KRX�EHOLHYHV�WKDW��

WKH�FRUH� OLWHUDF��RI�PDWKHPDWLFV�KDV� WKUHH�GLPHQVLRQV��

�WUXWK��JRRGQHVV�DQG�EHDXW��������8QGHUVWDQG�WKH�FXOWXU�

DO�YDOXH�RI�UDWLRQDO�PDWKHPDWLFDO�FXOWXUH��DQG�H[SHULHQFH�

WKH� ULJRU�DQG�DFFXUDF��RI�PDWKHPDWLFDO� WUXWK������+DYH�

WKH�EDVLF�DELOLW��WR�DQDO�]H�DQG�VROYH�SUDFWLFDO�SUREOHPV�

ZLWK�PDWKHPDWLFDO� WKLQNLQJ�PHWKRGV������FDQ�DSSUHFLDWH�

WKH�EHDXW��RI�PDWKHPDWLFDO�ZLVGRP�� OLNH�PDWKHPDWLFV��

DQG�ORYH�PDWKHPDWLFV�����3URIHVVRU�=KDQJ��LDQ]KRX�XVHG�

WKH�ZRUGV��WUXWK��JRRGQHVV� DQG�EHDXW��� WR�DFFXUDWHO��

VXPPDUL]H�WKH�FRQQRWDWLRQ�RI�PDWKHPDWLFDO�FRUH� OLWHUD�

F��

%DVHG�RQ�3URIHVVRU�=KDQJ��LDQ]KRX�V�LQWHUSUHWDWLRQ�

RI�WKH�FRUH�OLWHUDF��RI�PDWKHPDWLFV�� WKH����FRUH�ZRUGV�RI�

FRUH�OLWHUDF�� LQ�SULPDU�� VFKRRO�PDWKHPDWLFV�� FRPELQHG�

ZLWK�WKH�FKDUDFWHULVWLFV�RI�WKH�SULPDU��VFKRRO�PDWKHPDWLFV�

FODVV�DQG� WKH� OHYHO�RI�PHQWDO�GHYHORSPHQW�RI� VWXGHQWV��

H[SORUH�KRZ�WR�FUHDWH�D��WUXWK��JRRGQHVV�DQG�EHDXW���SUL�
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PDU��VFKRRO�PDWKHPDWLFV�FODVV�

���,QWHUSUHW��7UXWK���RRGQHVV�DQG��HDXW���LQ�
3ULPDU��6FKRRO�0DWKHPDWLFV�&ODVV

7KH�DXWKRU�EHOLHYHV�WKDW�SULPDU��PDWK�FODVV�ZLWK��WUXWK��

JRRGQHVV�DQG�EHDXW��� LV�D�FODVV�WKDW�FDQ� WHDFK�VWXGHQWV�

ULJRURXV�PDWKHPDWLFDO�NQRZOHGJH�� FXOWLYDWH� VWXGHQWV��

ULJRURXV�PDWKHPDWLFDO�WKLQNLQJ��FXOWLYDWH�VWXGHQWV��DELOLW��

WR�XVH�WKH�PDWKHPDWLFDO�NQRZOHGJH�WKH��KDYH�OHDUQHG�WR�

VROYH�SUREOHPV�LQ�OLIH��FXOWLYDWH�VWXGHQWV��DWWLWXGH�RI�VHHN�

LQJ�WUXWK�IURP�IDFWV��DQG�JXLGH�VWXGHQWV�WR�H[SHULHQFH�WKH�

FKDUP�RI�PDWKHPDWLFV�

�����HW�6WXGHQWV�)HHO� WKH�5LJRU�RI�0DWKHPDWLFV�
LQ�3ULPDU��6FKRRO�0DWKHPDWLFV�FODVV�DQG�(�SHUL�
ence�the�Scienti�c�Attitude�of�Seeking�Truth�from�
)DFWV

:KHWKHU�LW� LV� WKH�FRQFHSWV� LQ� WKH�SULPDU�� VFKRRO�PDWK�

HPDWLFV�FODVV�� WKH�NQRZOHGJH�V�VWHP�HPERGLHG� LQ� WKH�

SULPDU��VFKRRO�PDWKHPDWLFV�FODVV��RU�WKH�PHWKRGV�XVHG�LQ�

WKH�SULPDU��VFKRRO�PDWKHPDWLFV�FODVV��DOO�IROORZ�3LDJHW�V�

WKLUG�VWDJH�RI� FKLOGUHQ�V�FRJQLWLYH�GHYHORSPHQW��WKH�

cognitive�characteristics�of�children�in�the�speci�c�opera�

WLRQ�VWDJH��������HDUV�ROG��DUH�DOVR�ULJRURXV�

����3ULPDU��VFKRRO�PDWKHPDWLFV�FRQFHSWV�DUH�ULJRURXV��

7KH�PDWKHPDWLFDO�FRQFHSWV�SUHVHQWHG�LQ�SULPDU��VFKRRO�

DUH�GLIIHUHQW� IURP� WKH�NQRZOHGJH�LQ�RXU�PDWKHPDWLFDO�

NQRZOHGJH�V�VWHP��ZLWKRXW� WKH�ULJRURXV�DQG�VFLHQWLILF�

concepts�in�our�system.�For�example,�the�de�nition�of�tri�

angle,�as�de�ned�in�the�primary�school�mathematics�book:�

a� triangle�is�a��gure�surrounded�by�3�line�segments�(the�

HQGSRLQWV�RI�HDFK�DGMDFHQW�WZR�OLQH�VHJPHQWV�DUH�FRQQHFW�

ed).�De�nition�of�triangle�in�Baidu�Encyclopedia:�A�trian�

gle�is�a�closed��gure�composed�of�3�line�segments�‘head�

DQG�WDLO��WKDW�DUH�QRW�FRQQHFWHG�RQ�WKH�VDPH�VWUDLJKW�OLQH�

in�the�same�plane.�The�de�nition�of�triangles� in�primary�

VFKRRO�PDWKHPDWLFV�ERRNV�LV�REYLRXVO��QRW�DV�ULJRURXV�DV�

the�de�nition�of�triangles�in�Baidu�Encyclopedia,�but�for�

children�around�10�years�old,�the�de�nitions�in�mathemat�

LFV�ERRNV�DUH�HDVLHU�WR�XQGHUVWDQG�DQG�DFFHSW��VR�ZH�VD��

that�this�de�nition�is�also�rigorous.

����3ULPDU��VFKRRO�PDWKHPDWLFV�NQRZOHGJH� V�VWHP� LV�

ULJRURXV��7KH�PDWKHPDWLFDO�NQRZOHGJH�WDXJKW�LQ�WKH�SUL�

PDU��VFKRRO�PDWKHPDWLFV�FODVV�VHHPV�WR�EH�ULJRURXV�LQ�WKH�

HQWLUH�PDWKHPDWLFDO�NQRZOHGJH� V�VWHP��EXW�WKHVH�NQRZO�

HGJHV�DUH�FORVHVW� WR�WKH�FKLOG�V�PRVW�UHFHQW�GHYHORSPHQW�

DUHD��DQG�DUH�VWLOO� ULJRURXV�IRU�FKLOGUHQ�DW�WKLV�VWDJH��)RU�

H[DPSOH��WKH�WHDFKLQJ�FRQWHQW�RI�WKH��JUDSKLFV�DQG�JHRP�

HWU���SDUW�RI�WKH�SULPDU��VFKRRO�PDWKHPDWLFV� WH[WERRNV�

RI� WKH�3(3�(GXFDWLRQ�(GLWLRQ�DQG�6KDQJKDL�(GXFDWLRQ�

(GLWLRQ� LV�QRW�SUHVHQWHG�VWULFWO��LQ� WKH� ORJLFDO�RUGHU�RI�

NQRZOHGJH��,W� LV�EDVHG�RQ�WKH�SK�VLFDO�DQG�SV�FKRORJLFDO�

FKDUDFWHULVWLFV�RI�FKLOGUHQ��ZLWK�JUDSKLF�XQGHUVWDQGLQJ�

DV�WKH�PDLQ� OLQH�� DQG�WKH� WHDFKLQJ�V�VWHP�EDVHG�RQ�WKH�

ORJLFDO� UHODWLRQVKLS�RI�JUDSKLF�FRQWHQW��7KHVH�FRQWHQWV�

DUH�PDWKHPDWLFDO�NQRZOHGJH�SUHVHQWHG�DFFRUGLQJ�WR�FKLO�

GUHQ�V�FRJQLWLYH�OHYHO��DQG�WKHVH�NQRZOHGJH�V�VWHPV�DUH�

VWLOO�ULJRURXV�

����3ULPDU��VFKRRO�PDWKHPDWLFV�WHDFKLQJ�PHWKRGV�DUH�

ULJRURXV��7KH� ULJRURXV�PDWKHPDWLFV�WHDFKLQJ�PRGHO�LV�

��[LRP�&RQWHQW���[LRP�3URRI���[LRP�1DWXUH�

���[LRP��SSOLFDWLRQ���ZKLOH�WKH�SULPDU��VFKRRO�PDWK�

HPDWLFV�RIWHQ�DGRSWV�D��SURSRVH�SUREOHP�VLWXDWLRQ��

H[SORUH�SUREOHPV�LQ�WKH�VLWXDWLRQ��VROYH�SUREOHPV���

H[SDQG�DQG�DSSO����7KLV�WHDFKLQJ�PRGH� LV�EDVHG�RQ�WKH�

FKDUDFWHULVWLFV�RI�FKLOGUHQ�V�WKLQNLQJ��DQG�LW�LV�FDUULHG�RXW�

in�speci�c�situations,�and�it�is�based�on�the�idea�of�asking�

TXHVWLRQV�� DQDO�]LQJ�SUREOHPV��DQG�VROYLQJ�SUREOHPV��

7KLV�WHDFKLQJ�PHWKRG�VWLOO�ODFNV�ULJRU�

7KH�ULJRU�LQ�WKH�SULPDU��VFKRRO�PDWKHPDWLFV�FODVV�LV�

GLIIHUHQW�IURP� WKH� ULJRU�WKDW�HYHU�RQH�XQGHUVWDQGV�� ,W� LV�

WKH�ULJRU�RI�PDWKHPDWLFDO�NQRZOHGJH�DQG�FKLOGUHQ�V�WKLQN�

LQJ�� ,W�KDV�ULJRURXV�ORJLFDO� WKLQNLQJ�DQG�ULJRURXV�PDWKH�

PDWLFDO�NQRZOHGJH��/HW�VWXGHQWV�H[SHULHQFH� WKH�SURFHVV�

RI�UH�FUHDWLRQ�LQ�WKH�SULPDU��VFKRRO�PDWKHPDWLFV�FODVV��VR�

WKDW�VWXGHQWV�IHHO�WKH�ULJRU�DQG�SUHFLVLRQ�RI�PDWKHPDWLFV��

0DWKHPDWLFV�LV�ULJRURXV�DQG�DFFXUDWH��,W�PXVW�EH�IDOVH�DQG�

YDJXH��/HDUQLQJ�PDWKHPDWLFV�ZLWK�D�VSLULW�RI� WUXWK�ZLOO�

bene�t�you�for�life.

�����HW�6WXGHQWV�(�SHULHQFH� WKH�(�WHQVLYH��S�
SOLFDWLRQ�RI�0DWKHPDWLFV�LQ� WKH�3ULPDU��6FKRRO�
0DWKHPDWLFV�FODVV�DQG�(�SHULHQFH�WKH�8VHIXOQHVV�
RI�0DWKHPDWLFV

0U��+XD�/XRJHQJ�VDLG���7KH�VL]H�RI�WKH�XQLYHUVH��WKH�VL]H�

RI�WKH�SDUWLFOHV��WKH� VSHHG�RI�WKH�URFNHW��WKH�LQJHQXLW��RI�

FKHPLFDO�HQJLQHHULQJ��WKH�FKDQJH�RI�WKH�HDUWK��WKH�P�VWHU��

RI�ELRORJ���WKH�FRPSOH[LW��RI�GDLO��XVH��WKH�PDWKHPDWLFV�LV�

HYHU�ZKHUH������7KLV�LV�D�ZRQGHUIXO�GHVFULSWLRQ�RI�WKH�ZLGH�

UDQJH�RI�DSSOLFDWLRQV�RI�PDWKHPDWLFV��0DWKHPDWLFV�KDV�D�

ZLGH�UDQJH�RI�DSSOLFDWLRQV��IURP�WKH�GLVFRYHU��RI�&RPHW�

+DOOH���1HSWXQH��HOHFWURPDJQHWLF�ZDYHV��HWF��� WR�DV�VPDOO�

DV�XV��ZH�FDQ�H[SHULHQFH�WKH�DSSOLFDELOLW��RI�PDWKHPDWLFV�

LQ�RXU�GDLO��OLYHV��:H�JXLGH�VWXGHQWV�WR�IHHO�WKH�DSSOLFD�

WLRQ�RI�PDWKHPDWLFV�LQ�WKH�SULPDU��PDWKHPDWLFV�FODVV�

�����HVLJQ�FRPPRQ�VLWXDWLRQV�DURXQG� WKH�SULPDU��

VFKRRO�PDWKHPDWLFV�FODVV�VR�WKDW�VWXGHQWV�IHHO�WKDW�PDWK�

HPDWLFV� LV�ZLWK�XV��0DWKHPDWLFV� LV�QRW�IDU�DZD���0DWK�

HPDWLFV� LV� DOO�DURXQG�XV��0DWKHPDWLFV� LV� HYHU�ZKHUH��

,QWURGXFLQJ�DV�PDQ��RI�WKHVH�VFHQDULRV�DV�SRVVLEOH�LQ�RXU�

SULPDU�� VFKRRO�PDWKHPDWLFV�FODVV�ZLOO�DOORZ�VWXGHQWV� WR�

�2,��KWWSV���GRL�RUJ����������UHW�Y�L������
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EHWWHU�IHHO�WKH�DSSOLFDELOLW��RI�PDWKHPDWLFV��)RU�H[DPSOH��

DVN�VWXGHQWV�WR�REVHUYH�WKH�VKDSH�RI�WKH�DLU�FRQGLWLRQHU�V�

RXWHU�IUDPH�KDQJLQJ�RQ�WKH�ZDOO��VR�DV�WR�XQGHUVWDQG�WKH�

VWDELOLW��RI� WKH� WULDQJOH�ZHOO��7KH�SUDFWLFDO�SUREOHP�RI�

FKRRVLQJ�D�ODUJH�ODSWRS�EDJ�LQ�RQOLQH�VKRSSLQJ�FDQ�EHWWHU�

�t�the�laptop.�Using�“composite�histograms”�to�persuade�

PRWKHUV�WR�JLYH�WKHPVHOYHV�SRFNHW�PRQH��DQG�RWKHU�FRP�

PRQ�DQG�LQWHUHVWLQJ�LVVXHV�DURXQG�VWXGHQWV�FDQ�DURXVH�WKH�

LQWHUHVW�LQ�OHDUQLQJ�PDWKHPDWLFV�

����3D��DWWHQWLRQ�WR� WKH�SHQHWUDWLRQ�RI�PDWKHPDWLFDO�

WKRXJKW�PHWKRGV� LQ�SULPDU�� VFKRRO�PDWKHPDWLFV�FODVV��

VR� WKDW� VWXGHQWV� IHHO� WKH�XVHIXOQHVV�RI�PDWKHPDWLFV��,Q�

WKH�WHDFKLQJ�RI�PDWKHPDWLFV��QRW�RQO��PXVW�VWXGHQWV�EH�

WDXJKW�PDWKHPDWLFDO�NQRZOHGJH��EXW�PRUH� LPSRUWDQWO���

VWXGHQWV�VKRXOG�EH�WUDLQHG�LQ�PDWKHPDWLFDO�WKLQNLQJ�PHWK�

RGV�VR�WKDW�VWXGHQWV�FDQ�XVH� WKHVH�PDWKHPDWLFDO� WKLQNLQJ�

PHWKRGV�WR�VROYH�SUDFWLFDO�SUREOHPV���V�WKH�VD�LQJ�JRHV��

“Teaching�people�to��sh�is�worse�than�teaching�people�to�

�sh”,�and�cultivates�good�mathematical�thinking�methods�

IRU� OLIHORQJ�XVH��)RU�H[DPSOH�� WKH��VHYHQ�VWURNHV�� LGHD�

LV�XVHG�WR�VROYH� WKH�IDPRXV�6HYHQ�%ULGJHV�SUREOHP��WKH�

�FRPELQDWLRQ�RI�QXPEHUV�DQG�VKDSHV��LV�XVHG�WR�VROYH�WKH�

LWLQHUDU��SUREOHP��8VH��PDWKHPDWLFDO� LQGXFWLRQ��WR�VROYH�

WKH�SUREOHP�RI�JHQHUDO�WHUPV�RI�VHULHV��XVH�WKH�PHWKRG�RI�

UHGXFWLRQ�WR�H[SORUH�WKH�DUHD�RI�WUDSH]RLG��XVH�WKH�PHWKRG�

RI�LQGXFWLRQ�WR�H[SORUH�WKH�H[FKDQJH�ODZ�RI�DGGLWLRQ�DQG�

PXOWLSOLFDWLRQ�

����,Q�WKH�SULPDU��VFKRRO�PDWKHPDWLFV�FODVV��ZH�ZLOO�

LQWURGXFH�WKH�ZRQGHUIXO�VWRULHV�UHODWHG�WR�PDWKHPDWLFV�LQ�

KLVWRU���VR�WKDW� VWXGHQWV�FDQ� IXUWKHU�H[SHULHQFH� WKH�ZLGH�

UDQJH�RI�PDWKHPDWLFDO�DSSOLFDWLRQV��,QWURGXFH�WKH�PDJL�

FDO�0RELXV�EDQG�� WKH�&KLQHVH�IRON�LQWHOOHFWXDO�JDPH��

1LQH�&RQVHFXWLYHV��KRXUJODVV�WLPHU��WKH�IDPRXV�IRXU�FRORU�

SUREOHP�� �3XIHQJ�VKRW��DQG�RWKHU� VWRULHV� LQ� SULPDU��

VFKRRO�PDWK�FODVV��QRW�RQO��PDNH� VWXGHQWV�IHHO� WKH�ZLV�

GRP�DQG�ZLVGRP�RI�PDWKHPDWLFLDQV��EXW�DOVR�PDNHV�WKH�

VWXGHQWV�IHHO�WKH�XVHIXOQHVV�DQG�ZLGH�DSSOLFDWLRQ�RI�PDWK�

HPDWLFV�

�����SSUHFLDWH� WKH��HDXW��RI�0DWKHPDWLFV�DQG�
)HHO� WKH�&KDUP�RI�0DWKHPDWLFV�LQ� WKH�3ULPDU��
0DWKHPDWLFV�FODVV

0DWKHPDWLFV�UHYHDOV�WKH�LQKHUHQW�ODZV�DQG�LQWHUQDO�EHDXW��

RI�QDWXUH�DQG�KXPDQ�VRFLHW���DQG�XVHV� VLPSOH�DQG�EHDX�

WLIXO�WKHRUHPV�DQG�IRUPXODV�WR�GHVFULEH�WKH�QDWXUH�RI�WKH�

ZRUOG�����7KHUH�DUH�PDQ��EHDXWLHV�LQ�PDWKHPDWLFV��RUGHU��

KDUPRQ���FRRUGLQDWLRQ�� DQG�V�PPHWU�� LQ�PDWKHPDWLFV�

are�beauty;�Concise�mathematical�methods,��uent�math�

HPDWLFDO� ODQJXDJH�� DQG�P�VWHULRXV�PDWKHPDWLFDO� UHVXOWV�

DUH�D�NLQG�RI�EHDXW���WKH�KDUPRQ��RI�QXPEHUV�DQG�VKDSHV�

LV�D�EHDXW���DQG� WKH�HOHJDQFH�RI�JHRPHWU�� LV�D�EHDXW�����

WKH�EHDXW��RI�PDWKHPDWLFV�LV�HYHU�ZKHUH�LQ�PDWKHPDWLFV�

WHDFKLQJ��DV�ORQJ�DV��RX�KDYH�D�SDLU�RI�H�HV�WKDW�GLVFRYHU�

EHDXW����RX�FDQ�DSSUHFLDWH�WKH�EHDXW��RI�PDWKHPDWLFV�LQ�

PDWKHPDWLFV�WHDFKLQJ��IHHO�WKH�FKDUP�RI�PDWKHPDWLFV��DQG�

OLNH�PDWKHPDWLFV��)RU�H[DPSOH��E��REVHUYLQJ�WKH�QXPEHU�

RI�SHWDOV��WKH� VSLUDO�RI�D� VXQIORZHU��DQG�RWKHU� FRPPRQ�

WKLQJV� LQ� OLIH�WKDW�DUH�UHSUHVHQWHG�E��WKH�3HL�%RQDFFL�VH�

TXHQFH�� WKH�EHDXW��RI�WKH�VHTXHQFH�LQ�OLIH� LV�VKRZQ��8VH�

MLJVDZ�SX]]OHV�WR�VSHOO�RXW�DOO�NLQGV�RI�EHDXWLIXO�JUDSKLFV�

DQG�HQMR��WKH�EHDXW��RI�JUDSKLFV�

���3UDFWLFH��7UXWK���RRGQHVV�DQG��HDXW���LQ�
3ULPDU��6FKRRO�0DWKHPDWLFV�&ODVV

0DWKHPDWLFV�WHDFKHUV�VKRXOG�PDNH�IXOO�XVH�RI�WKHLU�SRVL�

WLRQ��PDWKHPDWLFV�FODVV��DQG�FUHDWH��WUXWK��JRRGQHVV�

DQG�EHDXW���SULPDU��VFKRRO�PDWKHPDWLFV�FODVV�

����&UHDWLQJ����7UXWK���RRGQHVV�DQG��HDXW���LQ�
3ULPDU��6FKRRO�0DWKHPDWLFV�&ODVV�5HTXLUHV�D�
�LJK�4XDOLW��7HDFKHU�7HDP

����3ULPDU��VFKRRO�PDWKHPDWLFV� WHDFKHUV�PXVW�KDYH�

JHQHURXV�NQRZOHGJH�RI�PDWKHPDWLFDO�FXOWXUH���V�D�SULPD�

U��VFKRRO�PDWKHPDWLFV�WHDFKHU��LQ�DGGLWLRQ�WR�KDYLQJ�D�VRO�

LG�NQRZOHGJH�RI�PDWKHPDWLFV�� V�VWHPDWLF�SHGDJRJ���DQG�

SV�FKRORJ���KH�PXVW�DOVR�DFFXPXODWH�D�ZHDOWK�RI�PDWKH�

PDWLFDO�FXOWXUH�DQG�RWKHU�FXOWXUDO�NQRZOHGJHV�

����3ULPDU�� VFKRRO�PDWKHPDWLFV� WHDFKHUV�KDYH� WKH�

FRQVFLRXVQHVV� RI�FXOWLYDWLQJ� VWXGHQWV��PDWKHPDWLFDO�

thinking�and�the�scienti�c�rigorous�spirit�of�seeking�truth.�

0DWKHPDWLFDO� FXOWXUH�KDV�D� ORQJ�KLVWRU���IURP�&KLQD�V�

�1LQH�&KDSWHUV�RI��ULWKPHWLF��DQG��*HRPHWU��2ULJLQDO��

RI�DQFLHQW�*UHHFH�WR� WKH�FXUUHQW�FRPSXWHU�DJH�DQG�ELJ�

GDWD�HUD�� WKUHH�EUHDNWKURXJKV� IURP�DULWKPHWLF� WR�DOJH�

EUD��IURP�FRQVWDQW�PDWKHPDWLFV�WR�YDULDEOH�PDWKHPDWLFV��

IURP�GHWHUPLQLVWLF�PDWKHPDWLFV�WR�UDQGRP�PDWKHPDWLFV��

DUH�DOO�GHYHORSHG�DQG�PDGH�EUHDNWKURXJKV�LQ� FRQWLQXRXV�

WUXWK�VHHNLQJ��7UXWK�VHHNLQJ�LV�D�QHFHVVDU��VSLULW�LQ�PDWK�

HPDWLFV�OHDUQLQJ�

����3ULPDU��VFKRRO�PDWK�WHDFKHUV� VKRXOG�KDYH�DQ�H�H�

WR�GLVFRYHU� DQG�DSSUHFLDWH�EHDXW���7KH�FRUH� OLWHUDF��RI�

PDWKHPDWLFV�UHIHUV�WR�WKH�PDWKHPDWLFDO� DELOLWLHV�WKDW�VWX�

GHQWV�VKRXOG�SRVVHVV��0DWKHPDWLFV�WHDFKHUV�DUH�WKH�PDLQ�

LPSOHPHQWHUV�RI�WUDLQLQJ�VXFK�DELOLWLHV��&KDQJH�WHDFKHUV��

LGHDV��DQG�OHW� WKH�FRUH�FRQFHSWV�RI�PDWKHPDWLFV�WDNH�URRW�

LQ�WKH�PLQGV�RI�PDWKHPDWLFV�WHDFKHUV��2QO��E��OHWWLQJ�WKH�

PDWK� WHDFKHU�NQRZ�ZKLFK�PDWKHPDWLFDO�DELOLWLHV�WR�WUDLQ�

WKH�VWXGHQWV�ZLOO�WKH��EH�FRQVFLRXVO��FXOWLYDWHG��DIWHU�UHDO�

L]LQJ�WKH�LPSRUWDQFH�RI�GHYHORSLQJ�WKHVH�DELOLWLHV��ZH�ZLOO�

WU��HYHU��PHDQV�WR�LPSURYH�RXUVHOYHV�VR�WKDW�ZH�KDYH�WKH�

DELOLW��WR�GHYHORS�WKHVH�PDWKHPDWLFDO�DELOLWLHV�

�2,��KWWSV���GRL�RUJ����������UHW�Y�L������
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����&UHDWH�7HDFKLQJ�6WUDWHJLHV�IRU��7UXWK���RRG�
QHVV�DQG��HDXW���LQ�3ULPDU��6FKRRO�0DWKHPDWLFV�
&ODVV

7KHUH�DUH�PDQ��FRPPRQ�WHDFKLQJ�VWUDWHJLHV�IRU�YDULRXV�

VXEMHFWV�� VXFK�DV�WKH�FDVH� VWXG�� WHDFKLQJ�VWUDWHJ��� WULDO�

WHDFKLQJ�VWUDWHJ��� VFHQDULR� WHDFKLQJ�VWUDWHJ��� VL[�VWHS�

WHDFKLQJ�VWUDWHJ���DQG�DXWRQRPRXV�OHDUQLQJ�WHDFKLQJ�VWUDW�

HJ���2Q�WKH�EDVLV�RI�WKHVH�WHDFKLQJ�VWUDWHJLHV��FRPELQHG�

ZLWK�WKH�FKDUDFWHULVWLFV�RI�PDWKHPDWLFV�GLVFLSOLQHV��WLPHO��

SHQHWUDWLRQ�RI�PDWKHPDWLFDO�FXOWXUH� WHDFKLQJ�VWUDWHJLHV��

PDWKHPDWLFDO�H[SHULPHQWDO�WHDFKLQJ�VWUDWHJLHV��DQG�PDWK�

HPDWLFDO�DSSUHFLDWLRQ�WHDFKLQJ�VWUDWHJLHV�FDQ�EHWWHU�FUHDWH�

�WUXWK��JRRGQHVV�DQG�EHDXW���LQ�SULPDU��VFKRRO�PDWKHPDW�

LFV�FODVV����

������0DWKHPDWLFDO�&XOWXUH�7HDFKLQJ�6WUDWHJ�

7KH�FRQWHQWV�RI�PDWKHPDWLFDO� FXOWXUH�DUH�PDLQO��GLYLGHG�

LQWR���FDWHJRULHV��QDPHO���KLVWRU��RI�PDWKHPDWLFV��PDWKH�

PDWLFV�DQG�UHDO�OLIH��PDWKHPDWLFV�DQG�VFLHQFH�DQG�WHFKQRO�

RJ���PDWKHPDWLFV�DQG�KXPDQLWLHV��7KH�RUJDQLF�LQWHJUDWLRQ�

RI�RXU�PDWKHPDWLFDO�NQRZOHGJH�ZLWK�PDWKHPDWLFDO�FXOWXUH�

VXFK�DV�WKH�KLVWRU��RI�PDWKHPDWLFV��UHDO�OLIH��VFLHQFH�DQG�

WHFKQRORJ���KXPDQLWLHV�DQG�DUWV�LQ�PDWKHPDWLFV�WHDFKLQJ�

FDQ�EURDGHQ�VWXGHQWV��NQRZOHGJH�KRUL]RQV��HQKDQFH�WKHLU�

LQWHUHVW� LQ�OHDUQLQJ�PDWKHPDWLFV��DQG�PDNH�VWXGHQWV�IHHO�

WKH�IXQ�DQG�XVHIXOQHVV�RI�PDWKHPDWLFV����� ,Q�WKLV� WHDFKLQJ�

VWUDWHJ���ZH�FDQ�DOVR�DGRSW�WKH�PHWKRG�RI�PDWKHPDWLFDO�

UHDGLQJ�WR�OHDUQ�PDWKHPDWLFDO�FXOWXUH�� OHW�VWXGHQWV�YROXQ�

WDULO�� OHDUQ�DERXW�PDWKHPDWLFDO�FXOWXUH��WDNH�WKH�LQLWLDWLYH�

WR�OHDUQ�PDWKHPDWLFDO�FXOWXUH��DQG�HQKDQFH�WKH�SDVVLRQ�IRU�

OHDUQLQJ�PDWKHPDWLFV�LQ�D�VLOHQW�DQG�VLOHQW�ZD��

)RU�H[DPSOH��ZKHQ�OHDUQLQJ�WKH�DUHD�RI�D� WULDQJOH�� LQ�

WURGXFH�WKH�PHDQLQJ�RI��KDOI�ZLGH�DQG�PXOWLSO��SRVLWLYH�

FRQJUXHQFH��LQ��1LQH�&KDSWHUV�RI��ULWKPHWLF��� LQWURGXFH�

the�story�of�Halley�and�Halley’s�comet�in�the�law�of��rst�

JUDGH��XVH�WKH� VWRU��RI��(IIHQGL�7DNH� WKH�6HYHQ�5LQJV�

&OHYHUO��� WR�DVN�PDWKHPDWLFDO�TXHVWLRQV�� LQWURGXFH�WKH�

KRXUJODVV�DQG�VXQGLDO� LQ�WKH� VHFRQG�JUDGH��.QRZLQJ�WKH�

7LPH��� DQG� LQILOWUDWH� WKH�RULJLQDO�ERULQJ�PDWKHPDWLFV�

FODVV�����The�in�ltration�of�a�large�amount�of�mathematical�

DQG�FXOWXUDO�NQRZOHGJH�HQDEOHV�VWXGHQWV�QRW�RQO��WR�NQRZ�

ZKDW�LW� LV�EXW�DOVR�ZK��LW� LV��VR�WKDW�VWXGHQWV�FDQ�IHHO�WKH�

WUXWK�RI�PDWKHPDWLFV�DQG�DFKLHYH�WKH�SXUSRVH�RI�WUDLQLQJ�

VWXGHQWV��VSLULW�RI�VHHNLQJ�WUXWK����

������0DWKHPDWLFDO�(�SHULPHQW�7HDFKLQJ�6WUDWHJ�

0DWKHPDWLFDO� H[SHULPHQW�UHIHUV�WR�D�WHDFKLQJ�DFWLYLW��LQ�

ZKLFK� VWXGHQWV�JDLQ�NQRZOHGJH� WKURXJK�KDQGV�RQ�RS�

HUDWLRQ�DQG�SUDFWLFH�XQGHU�D�FHUWDLQ�HQYLURQPHQW������W�

SUHVHQW��SULPDU�� VFKRRO�PDWKHPDWLFV�H[SHULPHQWV�DUH�

JHQHUDOO��FDUULHG�RXW� LQ� VPDOO�JURXSV��:H�FDQ�FDUU��RXW�

PXOWL�FKDQQHO�PDWKHPDWLFDO�H[SHULPHQW�DFWLYLWLHV��DQG�WKH�

locations�of�experiments�can�be�diversi�ed.�The�place�of�

DFWLYLW��FDQ�EH�LQ�WKH�FODVV�RU�RXWVLGH�WKH�FODVV��LW�FDQ�EH�

LQ�D�IRUPDO�PDWK�ODERUDWRU��RU�RQ�WKH�SOD�JURXQG��LW�FDQ�

EH�LQ�RU�RXW�RI�VFKRRO��7HDFKHU�=KDQJ�+RQJZHL�GHVLJQHG�

D�PDWKHPDWLFDO�H[SHULPHQW���XWRQRPRXV��HWHFWLRQ�RQ�

6DQG��5RDG���WR�DOORZ�VWXGHQWV�WR�GR�PDWKHPDWLFDO�H[SHU�

LPHQWV�RQ�WKH�VDQG��URDG�LQ�WKH�SOD�JURXQG�WR�UHYLHZ�WKH�

UHOHYDQW�SURSHUWLHV�RI�F�OLQGHUV�DQG�FRQHV��GHVLJQ�D�PDWK�

HPDWLFDO�H[SHULPHQW����(YDSRUDWLRQ�7LPHU��� DQG�OHW�

VWXGHQWV�FUHDWH�WKHLU�RZQ�WLPHUV�DW�KRPH�XVLQJ�SULQFLSOHV�

VLPLODU�WR�KRXUJODVVHV��&DUU�LQJ�RXW�VXFK�PDWKHPDWLFDO�

H[SHULPHQW�DFWLYLWLHV�LQ�PDWKHPDWLFV�WHDFKLQJ�FDQ�HQDEOH�

VWXGHQWV�WR�H[SHULHQFH�WKH�ZKROH�SURFHVV�RI�LQTXLU���FXOWL�

vate�students�‘ability�to��nd�problems,�analyze�problems,�

VROYH�SUREOHPV��DQG�LQLWLDOO��FXOWLYDWH�VWXGHQWV��FUHDWLYLW���

/HW�VWXGHQWV�XVH�PDWKHPDWLFDO� WKLQNLQJ�PHWKRGV�WR�VROYH�

SUREOHPV�LQ�H[SHULPHQWV�

������0DWKHPDWLFDO��SSUHFLDWLRQ�7HDFKLQJ�6WUDWHJ�

7HDFKHUV�H[FDYDWH� WKH� LQKHUHQW�EHDXW�� LQ� WH[WERRNV� LQ�

WHDFKLQJ��JXLGH�VWXGHQWV�WR�YLHZ�PDWKHPDWLFV�ZLWK�DSSUH�

FLDWLRQ��DQG�DURXVH� WKH�VWXGHQWV��DHVWKHWLF�FRQVFLRXVQHVV��

VR�WKDW�VWXGHQWV�DFTXLUH� WKH�NQRZOHGJH�� WKH�HPRWLRQ�RI�

PDWKHPDWLFDO�EHDXW��� DQG� WKH�SXUVXLW�RI�PDWKHPDWLFDO�

EHDXW���:H�DGPLUH�WKH�EHDXW��RI�V�PPHWU��DQG�WKH�EHDXW��

RI�PRYHPHQW�ZKLOH�IHHOLQJ�WKH�ZLVGRP�RI�PDWKHPDWLFV��

,PSOHPHQWLQJ�WKH�WHDFKLQJ�VWUDWHJ��RI�SHQHWUDWLQJ�PDWK�

HPDWLFV�DSSUHFLDWLRQ� LQ�WHDFKLQJ�FDQ�HIIHFWLYHO��HQKDQFH�

VWXGHQWV��LQWHUHVW� LQ�OHDUQLQJ�PDWKHPDWLFV�DQG�WKXV�HQMR��

PDWKHPDWLFV�OHDUQLQJ�

������,QQRYDWLQJ�0DWKHPDWLFDO��VVLJQPHQW�6WUDWHJ�

�W�SUHVHQW�� WKH� WUDGLWLRQDO�PDWK�DVVLJQPHQWV�DUH�PDLQO��

H[HUFLVH�ERRNV�DQG�ZRUNERRNV�RQ� WKH�ERRNV��6WXGHQWV�

LPPHUVH� WKHPVHOYHV� LQ� WKH� �ZRUN� SLOH�� DOO� GD���7KH�

KRPHZRUN�IRUPV�DUH�VLPSOH�DQG�ERULQJ��DQG�WKH�WUDLQLQJ�

requirements�are�uni�ed,�which�wastes�a� lot�of� students’�

H[WUDFXUULFXODU�WLPH��,Q�RUGHU�WR�EHWWHU�EXLOG�RXU�SULPDU��

VFKRRO�PDWKHPDWLFV�FODVV��ZH� VWDUWHG� WR� VWXG��FUHDWLYH�

KRPHZRUN��:H�KRSH� WKDW� WKH� RUJDQLF� FRPELQDWLRQ�RI�

FUHDWLYH�KRPHZRUN�DQG�WUDGLWLRQDO�KRPHZRUN�ZLOO�EHWWHU�

PRWLYDWH� VWXGHQWV� WR� OHDUQ�DQG�FUHDWH�D�PRUH�G�QDPLF�

PDWK�FODVV��7KH�DERYH� WHDFKLQJ�VWUDWHJLHV�GR�QRW�H[LVW�

DORQH��DQG�RIWHQ�LQWHUSHQHWUDWH�DQG�FRPSOHPHQW�HDFK�RWK�

HU��)RU�H[DPSOH��7HDFKHU�=KDQJ�+RQJZHL�V��0DWKHPDWLFV�

0HHWV�6SULQJ�3DQRUDPLF�0DWKHPDWLFV�,QWHUGLVFLSOLQDU��

,QWHJUDWLRQ�&RXUVH��0DWKHPDWLFDO�&XOWXUH�LQ��5HYLHZ�RI�

�GGLWLRQ�DQG�6XEWUDFWLRQ�:LWKLQ��������7KH�3HL�%R�

�2,��KWWSV���GRL�RUJ����������UHW�Y�L������
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QDFFL�VHTXHQFH� LV� WKH�PDLQ� OLQH��2XWGRRU�PDWKHPDWLFDO�

H[SHULPHQWV�KDYH�EHHQ�FDUULHG�RXW��DGPLULQJ�WKH�EUDQFKHV�

of�the�fork,�pine�cone�seeds,�and�sun�owers�to�further�un�

derstand�the�re�ection�of�the�Pei�Bonacci�sequence�in�na�

WXUH��%DVHG�RQ�WKH�RULJLQDO�WHDFKLQJ�VWUDWHJ���WKH�WHDFKLQJ�

strategy�of�in�ltrating�mathematical�culture,�mathematical�

H[SHULPHQWV�� DQG�PDWKHPDWLFDO�DSSUHFLDWLRQ�PDNHV� WKH�

RULJLQDO�ERULQJ�UHYLHZ�OHVVRQV�FRORUIXO�

����&UHDWH��7UXWK���RRGQHVV�DQG��HDXW���LQ�3UL�
PDU��6FKRRO�0DWKHPDWLFV�&ODVV�DQG�&KDQJH�WKH�
(�LVWLQJ�(YDOXDWLRQ�6�VWHP

)URP� WKH�HYDOXDWLRQ� UHVXOWV� RI� 3,6��DQG�7,066�� WKH�

HYDOXDWLRQ�RI�VWXGHQWV� �PDWKHPDWLFV�OHDUQLQJ�LQ�&KLQD�LV�

VWLOO�PDLQO��EDVHG�RQ�WKH�H[DPLQDWLRQ�RI�VWXGHQWV���PDWKH�

PDWLFV�NQRZOHGJH���7KLV�DVVHVVPHQW�LV�VWLOO�D�TXDQWLWDWLYH�

DVVHVVPHQW�PHWKRG� OHG�E�� VFRUHV��7KH�FRUH� OLWHUDF��RI�

PDWKHPDWLFV�LV�D�NLQG�RI�DELOLW��� DQG� WKLV�NLQG�RI�DELOLW��

FDQQRW�EH�HYDOXDWHG�ZLWK�TXDQWLWDWLYH�VWDQGDUGV��6RPH�

TXDQWLWDWLYH�DVVHVVPHQW�PHWKRGV�QRZ�VHULRXVO��KLQGHU�WKH�

GHYHORSPHQW�RI� VWXGHQWV��FRUH�PDWKHPDWLFDO� OLWHUDF���,Q�

RUGHU� WR�EHWWHU�SURPRWH� WKH�FXOWLYDWLRQ�RI�PDWKHPDWLFDO�

FRUH�OLWHUDF���LW�LV�QHFHVVDU��WR�FKDQJH�WKH�H[LVWLQJ�HYDOXD�

WLRQ�PHWKRG�DQG�DGRSW�D�PXOWLSOH�HYDOXDWLRQ�V�VWHP�FRP�

ELQLQJ�TXDQWLWDWLYH�HYDOXDWLRQ�DQG�TXDOLWDWLYH�HYDOXDWLRQ�

WR�SURYLGH�JRRG�VRLO�IRU�WKH�FXOWLYDWLRQ�RI�FRUH�OLWHUDF��

����SSUHFLDWH��7UXWK���RRGQHVV�DQG��HDXW���
LQ�3ULPDU��6FKRRO�0DWKHPDWLFV

/HW�V�HQMR��0DGDP�&XULH��1HZWRQ��&KHQ�-LQJUXQ���� WKH�

IDPRXV�SHRSOH�V�VFLHQWLILF�DWWLWXGH�RI�VHHNLQJ�WUXWK� IURP�

IDFWV�� DQG�OHDUQ� WKHLU�VSLULW�RI�VHHNLQJ�WUXWK��OHW�V�HQMR��

WKH� VROXWLRQ�RI� WKH�6HYHQ�%ULGJHV� LQ�.�QLJVEHUJ�ZLWK�

RQH�VWURNH��WKH�RSWLPL]DWLRQ�PHWKRG�RI�+XD�/XRJHQJ��WKH�

IRXU�FRORU�SUREOHP���� DSSUHFLDWH�WKH�P�VWHU��RI� VROYLQJ�

SUREOHPV�ZLWK�PDWKHPDWLFDO� LGHDV�� OHW�V�XVH� WKH�PDWKH�

PDWLFDO�SHUVSHFWLYH� WR�DSSUHFLDWH�WKH�)LERQDFFL�VHTXHQFH�

LQ�QDWXUH�� WKH�EHDXW��RI�WKH�JROGHQ� UDWLR�� WKH�EHDXW��RI�

V�PPHWU���KDUPRQ���DQG�XQLW��RI�PDWKHPDWLFV��/HW�XV�OHDG�

VWXGHQWV�WR�DSSUHFLDWH� WKH��WUXWK��JRRGQHVV�DQG�EHDXW���

RI�PDWKHPDWLFV�� DQG�OHDG�WKHP�WR�WUDYHO�LQ�WKH�ZRUOG�RI�

PDWKHPDWLFV�

���&RQFOXVLRQ

0DWKHPDWLFV�WHDFKHUV�KDYH�URRWHG�WKH�FRUH�PDWKHPDWLFDO�

OLWHUDF�� LQ�WKH�VWXGHQWV��PLQGV�LQ�WKHLU�RZQ�PDWKHPDWLFV�

FODVV� VR� WKDW� VWXGHQWV�FDQ� IRUP�D�PDWKHPDWLFDO� DELOLW��

WKDW�ZLOO�EHQHILW�WKHP�IRU� OLIH�� ,W� LV�KRSHG� WKDW� VWXGHQWV�

FDQ�JUDGXDOO��FXOWLYDWH�JRRG�FRUH�PDWKHPDWLFV� OLWHUDF��

LQ�WKH�VL[��HDUV�RI�VWXG��DQG� OLIH�LQ�SULPDU��VFKRRO��DQG�

OD��D�VROLG�IRXQGDWLRQ�IRU�IXWXUH�FRQWLQXRXV�OHDUQLQJ�DQG�

OLIHORQJ�OHDUQLQJ��/HW�WKH�FRUH�OLWHUDF��RI�PDWKHPDWLFV�EH�

LQWHJUDWHG�LQWR�WKH�WHDFKLQJ�RI�PDWKHPDWLFV�OLNH�D�VSULQJ�

UDLQ�WKDW�QRXULVKHV�DOO�WKLQJV��DQG�QRXULVK�VWXGHQWV��KHDUWV�

LQ�D�VXEWOH�ZD��

5HIHUHQFHV

����+RQJ�<DQMXQ��=KRX�-LXVKL��:DQJ�6KDQJ]KL��%DR�

-LDQVKHQJ��&RQVXOWDWLRQ�RI��*HQHUDO�6HQLRU�+LJK�

6FKRRO�0DWKHPDWLFV�&XUULFXOXP�6WDQGDUGV��5HYLVHG�

�UDIW������,QWHUYLHZ�ZLWK�0U��=KDQJ��LDQ]KRX�-���

-RXUQDO�RI�0DWKHPDWLFDO�(GXFDWLRQ������������������

�LQ�&KLQHVH�

����*X�3HL��0DWKHPDWLFDO�&XOWXUH�0���%HLMLQJ��+LJKHU�

(GXFDWLRQ�3UHVV���������������LQ�&KLQHVH�

����&KHQ�<XPLQ�3ULPDU��VFKRRO�VWXGHQWV��VHQVH�RI�QXP�

EHU�-���(GXFDWLRQ�3UDFWLFH�DQG�5HVHDUFK� �3ULPDU��

6FKRRO�(GLWLRQ�������������LQ�&KLQHVH�

����6X�+RQJ�X��5HVHDUFK�RQ� VWXGHQWV��PDWKHPDWLFDO� OLW�

HUDF��IURP�WKH�SHUVSHFWLYH�RI�3,6��DQG�7,066�-���

&RPPXQLFDWLRQV�LQ�0DWKHPDWLFV��������������� �LQ�

&KLQHVH�

����<H�;XDQFKHQ��7KH� UHFLWDWLRQ�RI�DQFLHQW�SRHWU�� LQ�

SULPDU��VFKRRO�-���1HZ�&XUULFXOXP��3ULPDU���������

����������LQ�&KLQHVH�

����:X�0HL��6WUDWHJLHV� IRU�LPSURYLQJ�DQFLHQW�&KLQHVH�

SRHWU�� WHDFKLQJ� LQ�SULPDU�� VFKRROV�-���(DVW��:HVW��

1RUWK�DQG�6RXWK��(GXFDWLRQ������� ����������LQ�&KL�

QHVH�

����&DL�<XQ��/HW�FKLOGUHQ�XQGHUVWDQG�WKH�ORYH�RI�PRWK�

HUV�LQ�WKH�PRVW�DSSURSULDWH�ZD���-���3XEOLVKHU�������

����������LQ�&KLQHVH�

����-LD�-LQURQJ��+RZ�WR�*XLGH�WKH�6WXG��RI�&ODVVLFDO�3R�

HWU��LQ�3ULPDU��6FKRRO�&KLQHVH�7HDFKLQJ�-���&KLQD�

2II�6FKRRO�(GXFDWLRQ������������������LQ�&KLQHVH�

�2,��KWWSV���GRL�RUJ����������UHW�Y�L������


