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:LWK� WKH�FRQWLQXRXV��HYHORSPHQW�DQ�� LPSURYHPHQW�RI� VRFLDO� VFLHQFH�

and�technology,�the�“learning-oriented”�teaching�method�is�proposed,�the�

WUD�LWLRQDO�H[SHULPHQWDO� WHDFKLQJ�PHWKR�V�LQ�FROOHJHV�DQ��XQLYHUVLWLHV�

are�insu�cient�to�meet�the�needs�of�experimental�teaching.�By�studying�

WKH�UROH�DQ��D�YDQWDJHV�RI��LJLWDO�DQLPDWLRQ�WHFKQRORJ��LQ�H[SHULPHQWDO�

WHDFKLQJ��DQDO�]LQJ�WKH�DSSOLFDWLRQ�SULQFLSOH�RI��LJLWDO�DQLPDWLRQ�LQ� ODE�
RUDWRU�� WHDFKLQJ��LW�LV�SURSRVH��WR� VWUHQJWKHQ�WKH�DSSOLFDWLRQ�RI��LJLWDO�

DQLPDWLRQ�WHFKQRORJ�� LQ�H[SHULPHQWDO� WHDFKLQJ��JLYH� IXOO�SOD�� WR� WKH�

D�YDQWDJHV�RI��LJLWDO�DQLPDWLRQ�WHFKQRORJ���DQ��LPSURYH�WKH�TXDOLW��RI��

experimental�teaching�to�promote�students’�learning�e�ciency�in�experi�

PHQWDO�WHDFKLQJ�

.H�ZRUGV�
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;LDR�LQ�0D�

5HVHDUFK��LUHFWLRQ��GLJLWD��PHGLD�

�RUUHVSRQGLQJ��GGUHVV��;L�DQ�7HFKQR�RJLFD��8QLYHUVLW���;L�DQ��6KDDQ�L�����������KLQD�
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���,QWURGXFWLRQ

(
xperimental�teaching�is�a�key�part�of�engineering�

WHDFKLQJ�LQ�FROOHJHV�DQ��XQLYHUVLWLHV��ZKLFK�SOD�V�

DQ� LPSRUWDQW�UROH� LQ� LPSURYLQJ� WHDFKLQJ�TXDOLW��

DQ��FXOWLYDWLQJ�VWX�HQWV��SUDFWLFDO�DELOLW��DQ��LQQRYDWLRQ�

DELOLW���7KH�H[SHULPHQWDO�SODWIRUP�LQ�H[SHULPHQWDO� WHDFK�

LQJ� LV�DQ� LPSRUWDQW�JXDUDQWHH� WR�DFKLHYH�H[SHULPHQWDO�

WHDFKLQJ�� LWV�TXDOLW��FDQ��LUHFWO���HWHUPLQH�WKH� WHDFKLQJ�

TXDOLW��>����,Q�WUD�LWLRQDO�H[SHULPHQWDO�WHDFKLQJ��WKH�LQYHVW�

PHQW�RI�H[SHULPHQWDO�HTXLSPHQW�V�DQ��UHVRXUFHV��DV�ZHOO�

as�the�cultivation�of�talents,� are�the�bottleneck�problems�

UHVWULFWLQJ�WKH��HYHORSPHQW�RI�H[SHULPHQWDO� WHDFKLQJ�LQ�

FROOHJHV�DQ��XQLYHUVLWLHV� >����:LWK� WKH� IDVW��HYHORSPHQW�

RI��LJLWDO� DQLPDWLRQ� WHFKQRORJ��DQ��YLUWXDO� UHDOLW��WHFK�

QRORJ��� WKH� H[SHULPHQW� SODWIRUP��H[SHULPHQW�FRQWHQW�

DQ�� WHDFKLQJ�PHWKR��RI�SUDFWLFH�WHDFKLQJ�DUH�LPSURYLQJ�

JUD�XDOO���VFKRROV�DUH�IRFXVLQJ�QRZ�PRUH�WKDQ�HYHU�RQ�WKH�

FRQVWUXFWLRQ�RI��LJLWDO� ODERUDWRU��IRU�H[SHULPHQWDO�WHDFK�

LQJ�E��XVLQJ��LJLWDO�DQLPDWLRQ�WHFKQRORJ��DQ��YLUWXDO�UHDO�

LW��WHFKQRORJ����W�SUHVHQW��&KLQD�LV�LQFUHDVLQJ�LQYHVWPHQW�

LQ�H�XFDWLRQ�RI� UHJXODU�FROOHJHV�� DQ��SXVKLQJ�KDU��RQ�

WHDFKLQJ� UHIRUP�PHWKR�V�VXFK�DV�022&V��PLFUR�FODVV�

room,�and��ipped�classrooms.�These�reforms�have�created�

D�JRR�� IRXQ�DWLRQ�DQ��HQYLURQPHQW�IRU�WKH�FRQVWUXFWLRQ�

RI��LJLWDO�SODWIRUP�IRU�H[SHULPHQWDO�WHDFKLQJ�

����6WXG��RULHQWHG�� LV� WKH�%DVLV�RI�([SHUL�
PHQWDO�7HDFKLQJ�5HIRUP

“Student-centered� learning”�is�the�core�concept�of�high�

HU�H�XFDWLRQ� WHDFKLQJ�UHIRUP�RI�WKH�%RORJQD�SURFHVV�LQ�

(XURSH��DQ��LV�DOVR�DQ�LPSRUWDQW�SURSRVLWLRQ�RI� WHDFKLQJ�

UHIRUP�LQ�(XURSHDQ�XQLYHUVLWLHV� >����:LWK�WKH��HYHORSPHQW�
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RI� VFLHQFH�DQ�� WHFKQRORJ���&KLQD�V�KLJKHU� H�XFDWLRQ� LV�

FRQVWDQWO�� UHIRUPLQJ� DQ���HYHORSLQJ�� ,Q�������&KLQD�

launched�a�new�round�of�basic�educational�reform�(“new�

lesson�mark”�for�short),� the� tasks�of� reforming�the� tra�

�LWLRQDO� WHDFKLQJ�FRQWHQW�SUHVHQWDWLRQ�PHWKR�V�� WHDFKHU�

WHDFKLQJ�PHWKR�V�� VWX�HQW�OHDUQLQJ�PHWKR�V�� DQ��WHDFK�

HU�VWX�HQW� LQWHUDFWLRQ�PHWKR�V�ZHUH�SUHVHQWH�� >����7KH�

“teaching-centered”�teaching�method�is�based�on�teachers’�

teaching,�teachers�are�the�main�subject.�“Learning-orient�

H���LV�D�ZD��RI�WHDFKLQJ�ZKLFK�HPSKDVL]HV�VWX�HQWV���RP�

LQDQW�SRVLWLRQ� LQ�WKH� WHDFKLQJ�SURFHVV��FXOWLYDWH�VWX�HQWV��

OHDUQLQJ�DXWRQRP���LQLWLDWLYH��FUHDWLYLW���FRPSUHKHQVLYHO��

UDLVH�VWX�HQWV�� OHDUQLQJ�OLWHUDF���FXOWLYDWH� VWX�HQWV�� LQQR�

YDWLYH�VSLULW�DV�ZHOO�DV�SUDFWLFDO�DELOLW���HQKDQFH�VWX�HQWV��

thinking�ability�and�operate�ability.�Teaching�methods�

as�well� as�teaching� thinking�have�changed.�The�teach�

ing�thought�of�“learning-oriented”�has�led� to�a�series�of�

UHIRUPV�LQ� WHDFKLQJ�DFWLYLWLHV� VXFK�DV�WHDFKLQJ�SXUSRVH��

WHDFKLQJ�IRUP�DQ��WHDFKLQJ�SURFHVV�

�ORQJ�ZLWK�WKH�UDSL���HYHORSPHQW�RI�LQIRUPDWLRQ�WHFK�

nology,�mobile�networks,� smart�phones,� and� tablet�PC�

KDYH�JDLQH��UDSL��SRSXODULW���7KH�IDVW��HYHORSPHQW�RI�WKLV�

kind�of�information�technologies�have�a�huge� impact�on�

WKH�WUD�LWLRQDO�FODVVURRP�WHDFKLQJ�PR�H� >����)RU�LQVWDQFH��

“MOOC”�and�“micro-classroom”,�which�are�becoming�

PDWXUH�DQ��FRQVWDQWO��SURPRWH��LQ�UHFHQW��HDUV��WKH��VXE�

divide�the�professional�knowledge�in�teaching,�miniatur�

ized�and�fragmented�professional�knowledge�so�that�it�can�

EH�EHWWHU�VWRUH��RQ�PRELOH��HYLFHV�DQ�� WKH�LQWHUQHW��WKLV�

LV�FRQVLVWHQW�ZLWK�WKH�WLPH�FKDUDFWHULVWLFV�DQ��OLIH�VW�OH�RI�

VWX�HQWV��JUHDWO��IDFLOLWDWHV�VWX�HQW�V�OHDUQLQJ�QHH�V��DQ��

makes�up�for� the�lack�of�pertinence�in� traditional�class�

URRP�WHDFKLQJ�DQ��WKH�OLPLWDWLRQ�RI�WHDFKLQJ�DFWLYLWLHV�E��

WLPH��SODFH�DQ��PDWHULDOV��HWF��

“MOOC”� is�a�new�online�education�mode�based�on�

ELJ��DWD� WHFKQRORJ��DQ��FRYHULQJ� WKH�ZKROH�SURFHVV�RI�

WHDFKLQJ�� LW�KLJKOLJKWV� WKH� WHDFKLQJ�YDOXH�RULHQWDWLRQ�RI�

“learning-oriented”�in�concept�>����0LFUR�FODVVURRP�RU�PL�

FUR�FRXUVH�LV�D�QHZ�FXUULFXOXP�UHVRXUFH�PR�H��HYHORSH��

by�means�of�multimedia,�network,�video� facilities�and�

DQLPDWLRQ�YL�HR�>����7KH��DUH�EDVH��RQ�WKH�RSHQ�H�XFDWLRQ�

of�network�learning,�where�students�can�learn�and�know�

professional�knowledge� independently�online,� so� that�

they�not�only�can�learn�the�interpretations�of�well-known�

�RPHVWLF�XQLYHUVLWLHV�DQ��WHDFKHUV��EXW�DOVR� OHDUQ�DERXW�

foreign�teaching�resources�through�the�network�according�

to�their�learning�progress�and�depth,�and�seek�appropriate�

WHDFKLQJ�UHVRXUFHV��7KH�LPSOHPHQWDWLRQ�DQ��SURPRWLRQ�RI�

“MOOC”�and�“micro-class”�rely�on�advanced�information�

WHFKQRORJLHV�DQ�� LPDJH� WHFKQRORJLHV�� VXFK�DV� LQWHUQHW�

WHFKQRORJ���FRPSXWHU�WHFKQRORJ����LJLWDO�DQLPDWLRQ�WHFK�

nology,��im&TV�editing�technology,�and�so�on.

���7KH��SSOLFDWLRQ��GYDQWDJHV�RI��LJLWDO��QL�
PDWLRQ�7HFKQRORJ��LQ�([SHULPHQWDO�7HDFKLQJ

)RU� WKH� WLPH�EHLQJ��H[SHULPHQWDO� WHDFKLQJ�KDV�DOZD�V�

EHHQ�DQ� LPSRUWDQW�PHDQV�WR�FRQVROL�DWH�WHDFKLQJ�HIIHFW�

DQ��FXOWLYDWH�VWX�HQWV��SUDFWLFDO�DQ��LQQRYDWLYH�DELOLW��LQ�

FROOHJHV�DQ��XQLYHUVLWLHV�>����LW�LV�DOVR�DQ�LPSRUWDQW�SDUW�LQ�

WKH�WHDFKLQJ�RI�VFLHQFH�DQ��WHFKQRORJ���LVFLSOLQHV��:LWK�

the�quick�development�of�science�and�technology� ,�the�

�HPDQ��RI�SUDFWLFDO�DELOLWLHV�IRU�JUD�XDWHV�LQ�WKH�LQ�XVWU��

KDV�EHFRPH�LQFUHDVLQJO��XUJH���WKH�FXUUHQW�H[SHULPHQWDO�

WHDFKLQJ�PHWKR�V�LQ�FROOHJHV�DQ��XQLYHUVLWLHV�FDQQRW�PHHW�

WKH�QHH�V�RI�WKH�LQ�XVWU���LW�SRVHV�KLJKHU�UHTXLUHPHQWV�IRU�

WKH�PHWKR�V�DQ�� WHDFKLQJ�HQYLURQPHQW�RI� H[SHULPHQWDO�

WHDFKLQJ��7KH�FRQVWUXFWLRQ�DQ��DSSOLFDWLRQ�RI�H[SHULPHQ�

tal�teaching�digital�platform�can�make�up�for�the�de�cien�

F��RI�WUD�LWLRQDO�WHDFKLQJ�

1RZD�D�V�� WKH� WHDFKLQJ� SODWIRUP�RI� H[SHULPHQWDO�

WHDFKLQJ�LQ�FROOHJHV�DQ��XQLYHUVLWLHV�LV�PDLQO��ODERUDWRU���

DQ��UHOLHV�RQ�H[SHULPHQWDO�HTXLSPHQW�WR�FRPSOHWH�H[SHU�

LPHQWDO�WHDFKLQJ�DV�ZHOO�DV�H[SHULPHQWDO�SUDFWLFH�H[HUFLV�

es.�There�are�many�practical�di�culties�in�the�traditional�

H[SHULPHQW� WHDFKLQJ� LQ�H[SHULPHQW�SUDFWLFH�� WHDFKLQJ�

�HPRQVWUDWLRQ�DQ��HTXLSPHQW�PDLQWHQDQFH��ZKLFK� UH�

VWULFWV�WKH��HYHORSPHQW�RI�H[SHULPHQW�WHDFKLQJ�LQ�FROOHJHV�

DQ��XQLYHUVLWLHV������([SHULPHQWDO� HTXLSPHQW� IDLOH�� WR�

keep�pace�with�the�development�of�experimental�teaching�

content,�and�the�lack�of�e�ective�teaching�equipment�and�

venue,�makes�it�cannot�meet�the�requirements�of�experi�

PHQWDO�WHDFKLQJ��HYHORSPHQW��WKH�UHIXUELVKPHQW�RI�H[SHU�

LPHQWDO�FODVVURRPV�DQ��WKH� UHSODFHPHQW�RI�H[SHULPHQWDO�

HTXLSPHQW�FRVW�HQRUPRXV�IXQ�V�ZKLFK�UHVXOWV�LQ�D�VHULRXV�

ZDVWH�RI�UHVRXUFHV������([SHULPHQWDO�PDWHULDOV�DUH�H[SHQ�

VLYH�DQ��FDQQRW�EH�XVH��UHSHDWH�O���([SHULPHQWDO�SUDFWLFH�

LV�RQH�ZD��RSHUDWLRQ�� H[SHULPHQWDO�PDWHULDOV�DUH�H[SHQ�

VLYH�DQ��FDQQRW�EH� UHXVH���ZKLFK�VHULRXVO�� UHVWULFWV� WKH�

�HYHORSPHQW�RI�H[SHULPHQWDO� WHDFKLQJ�DQ��WKH� LPSURYH�

PHQW�RI�WHDFKLQJ�OHYHO������([SHULPHQW�LV�VLQJOH�RSHUDWLRQ��

experiment�operation�cannot�be�played�back,�experimental�

UHVXOWV�FDQQRW�EH�UHYLHZH��DQ��FRPSDUH��LQ�WLPH��DQ��H[�

SHULPHQWDO�SURFHVV�LV�VKRUW��WKH�H[SHULPHQWDO�FKDQJHV�DQ��

�DWD�FKDQJHV�FDQQRW�EH�REVHUYH��LPPH�LDWHO��

In�May�1995,�the�UNESCO�de�nes�“virtual�laboratory”�

DV�DQ�HOHFWURQLF�FROODERUDWLRQ�JURXS�WKDW�XVHV�VFDWWHUH��LQ�

IRUPDWLRQ�DQ��FRPPXQLFDWLRQ� WHFKQRORJLHV� IRU� UHPRWH�

FRRSHUDWLRQ�DQ��H[SHULPHQW� LQ� VFLHQWLILF� UHVHDUFK�DQ��

RWKHU� FUHDWLYH�DFWLYLWLHV�IRU� WKH�SXUSRVH�RI� FUHDWLQJ�DQ��

REWDLQLQJ�UHVXOWV� >����,Q�UHFHQW��HDUV�� WKH�IDVW��HYHORSPHQW�

RI� LQWHUQHW� WHFKQRORJ��DQ��FRPSXWHU� LPDJH�SURFHVVLQJ�
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WHFKQRORJ��KDV� VXSSOLH��D�XVHIXO�FRQ�LWLRQ�IRU�WKH�FRQ�

VWUXFWLRQ�RI�YLUWXDO�ODERUDWRULHV��DV�WKH�FRUH�WHFKQRORJ��RI�

YLVXDO��LVSOD��LQ�YLUWXDO�ODERUDWRU����LJLWDO�DQLPDWLRQ�KDV�

EHHQ�DWWDFKH��PRUH�DWWHQWLRQ�E��YDULRXV��LVFLSOLQHV�DQ��

JUD�XDOO��EHLQJ�DSSOLH�� LQ�SUDFWLFDO� WHDFKLQJ�DFWLYLWLHV��

7KH�YLUWXDO�ODERUDWRU��SODWIRUP�EDVH��RQ��LJLWDO�DQLPDWLRQ�

WHFKQRORJ��KDV�WKH�FKDUDFWHULVWLFV�RI�YLVLELOLW���UHSHDWDELO�

LW��DQ�� WLPHOLQHVV��7KH�SURPRWLRQ�DQ��XVH�RI�WKH�H[SHUL�

mental�platform�are�based�on�the�network�platform,�which�

KDV�JRR��H[SDQVLELOLW���ZL�H�UDQJH�DQ�� IOH[LEOH�ZD�V�RI�

use,�and�can�deepen�the�teaching�e�ect�of�the�experimen�

WDO�FRXUVH��,WV�YLVXDOL]DWLRQ�DQ��UHYHUVLELOLW��DOORZ�VWX�HQWV�

WR�LQWXLWLYHO��XQ�HUVWDQ��WKH�FKDQJHV� LQ�WKH�H[SHULPHQW�

�XULQJ�WKH�RSHUDWLRQ�RI�WKH�H[SHULPHQW��DQ��FRQWLQXRXVO��

enhance�their�knowledge�of�the�experiment�content.

����SSOLFDWLRQ�3ULQFLSOH�RI��LJLWDO��QLPDWLRQ�
7HFKQRORJ�

+XPDQ�YLVLRQ�LV�WKH�VXSHUSRVLWLRQ�RI�WLPH�DQ��VSHH���WKH�

FRQWLQXRXV�RYHUODSSLQJ�RI� LQIRUPDWLRQ��E�� UHO�LQJ�RQ�

WLPHOLQH���LJLWDO�DQLPDWLRQ�FRXO��LQWHJUDWH� LPDJH��VRXQ��

DQ��ZRU�V�WR�FRQYH��LQIRUPDWLRQ�WR�DX�LHQFH��,Q�WKH�SUR�

FHVV�RI�LQIRUPDWLRQ�WUDQVPLVVLRQ��WKH�DX�LHQFH�ZLOO�ILUVW�

QRWLFH� WKH�PRYHPHQW�RI� WKH�JUDSKLFV�� DFFRU�LQJ� WR�H�H�

storage�characteristic,�they�will�keep�pay�attention�to�it,�

and�select�e�ective�information�from�it�for�acceptance�and�

PHPRU�� >�����7KLV�SURFHVV� LV� D� VXSHUSRVLWLRQ�RI�LQIRUPD�

WLRQ��DFFRU�LQJ�WR� WKH�FXUUHQW�SLFWXUH�LQIRUPDWLRQ��FRP�

ELQH��ZLWK�WKH�SLFWXUH�LQIRUPDWLRQ�RI�WKH�SUHYLRXV�IUDPH�

WR�IRUP�D�FRPSOHWH�LQIRUPDWLRQ�FKDLQ���V�D�YLVXDO�V�PERO�

ZLWK� WLPH��LPHQVLRQ����QDPLF�JUDSKLFV�FDQ�FKDQJH�DV�

SHU�FHUWDLQ��HIDXOW�SURFHVV�LQ�WKH�SURFHVV�RI�WUDQVPLVVLRQ��

DX�LHQFH�RQO��QHH�V�WR�RUJDQL]H�WKH�JUDSKLFV�� WH[W��VRXQ��

DQ��RWKHU�HOHPHQWV�FRQWDLQH��LQ�WKHVH���QDPLF�JUDSKLFV�LQ�

D�ORJLFDO�PDQQHU� >�����7KH�DX�LHQFH�IROORZV�WKH��LJLWDO�DQ�

LPDWLRQ�VKRW�� DQ��IRUP�FRQWLQXRXV�SLFWXUHV� LQWR�D�ZKROH��

increase�the��ltering�and� re�ning�of�information,� so�that�

more�time� stays�on� the�key�information�of� the�graphics,�

DQ��SOD�V�D�UROH�RI�LQIRUPDWLRQ�HQULFKPHQW��

Gestalt�Theory�holds�that� the�information�received�by�

KXPDQ�EUDLQ�LV�QRW�LVRODWH���EXW�D�FRPSOHWH�SKHQRPHQRQ�

UHODWH��WR�WKH�ZKROH�ER����7KH�FRPSOHWH�SKHQRPHQRQ�KDV�

WKH�FKDUDFWHULVWLFV�RI�SKHQRPHQRQ�DQ��LQIRUPDWLRQ�LWVHOI��

�IWHU� UHFHLYLQJ��PDLQWDLQLQJ�DQ��DQDO�]LQJ� LQIRUPDWLRQ�

effectively,�people�have�the�ability�to�keep� the�received�

LQIRUPDWLRQ��6WX�HQWV��HPRQVWUDWH� WKH�H[SHULPHQWDO�FRQ�

tent�via�digital�animation,�keep�experimental�phenomena�

LQ� WKHLU�PLQ�V��DQ��UDLVH� WKH�DFFXUDF��DQ��HIIHFWLYHQHVV�

of�information�by�using�the�playback�and�extension�func�

WLRQV�RI��LJLWDO�DQLPDWLRQ�WHFKQRORJ���WKXV�LPSURYLQJ�WKH�

DQDO�VLV�HIIHFW�RI�H[SHULPHQWDO�LQIRUPDWLRQ���DQ�� ILQDOO��

feedback�to�the�brain�to�achieve�a�higher�degree�of�experi�

PHQWDO�SUDFWLFH�WKURXJK�LQWHUDFWLYH�WHFKQRORJLHV��

Graphics�is�the�“language”�without�boundaries,� in�the�

process�of�knowing�the�world,� the�first�way�is� to�record�

DQ��FRQYH��LQIRUPDWLRQ�E��PHDQV�RI�JUDSKLFV�DQ��LPDJHV��

:RU��LV�VWDWLF��DEVWUDFW��DQ���LYL�H��E��FRJQLWLYH��RPDLQV��

7KHUHIRUH�� LQ�FRQYH�LQJ�LQIRUPDWLRQ��ZRU��KDV�WKH�FKDU�

DFWHULVWLFV�RI�SULRULWL]DWLRQ��8VHU�V�SHUFHSWLRQ�RI�WKLQJV�

LV� FRPPRQ��ZKLFK�FDQ�EH� WUDQVPLWWH�� DQ�� UHFRJQL]H��

quickly�and�without�obstacles.�According�to�the�charac�

WHULVWLFV�RI�JUDSKLFV���LJLWDO�DQLPDWLRQ�FDQ�FRPSOHWH� WKH�

experimental�demonstration�and�virtual�experimental��u�

ently�with�immediate�and�e�ective�feedback�and�results.�

,Q�H[SHULPHQWDO��HPRQVWUDWLRQ�DQ��YLUWXDO�RSHUDWLRQ�� WR�

VWDUW��SDXVH��DQ��FRQWLQXH�WKH�H[SHULPHQW�DFFRU�LQJ�WR�WKH�

XQ�HUVWDQ�LQJ�RI�WKH�DX�LHQFH��DOORZ�WKH�DX�LHQFH�HQRXJK�

WLPH�WR�XQ�HUVWDQ��WKH�LPDJH�LQIRUPDWLRQ��WR�DQDO�]H���H�

�ne�the�experiment�content,� thereby�emphasizes�the�key�

knowledge�points�of�experimental� teaching�content,� and�

VWUHQJWKHQV�WKH�FKDUDFWHULVWLFV�RI�H[SHULPHQWDO�SKHQRPH�

QRQ��

���&RQFOXVLRQ

([SHULPHQWDO� WHDFKLQJ� LV�D� ULJRURXV�FRXUVH��ZKLFK� UH�

TXLUHV�VWX�HQWV�WR�KDYH�VWURQJ�SUDFWLFDO�DELOLW���RQO��ZKHQ�

VWX�HQWV�KDYH�HIIHFWLYH�H[SHULPHQWDO� LQIRUPDWLRQ��DEXQ�

dant�experimental�knowledge�and�correct�experimental�

RSHUDWLRQ��FDQ� WKH��REWDLQ�DFFXUDWH�H[SHULPHQWDO�UHVXOWV��

7KH�EUDLQ�V�WKRXJKW�SURFHVV�DERXW�LQIRUPDWLRQ�LV�FRQWLQX�

ous,�emphatic�and�valid.�Given�the�nature�of�brain�think�

LQJ��WKH��LJLWDO�DQLPDWLRQ�WHFKQRORJ��FDQ�VWUHQJWKHQ�WKH�

FRQWHQW�DQ��LQIRUPDWLRQ�RI�H[SHULPHQWDO�SUDFWLFH�WKURXJK�

intuitive�performance,� thus�improving�the�teaching�e�ect�

RI�H[SHULPHQWDO�WHDFKLQJ

5HIHUHQFHV

>���6KXDL�<DQJ��&KDR�+DQ��)RXU��VSHFWV�RI�/DERUDWRU��

&RQVWUXFWLRQ�LQ�1HZ�(UD�>-���([SHULPHQWDO�WHFKQROR�

J��DQ��PDQDJHPHQW������������������

>����HSDUWPHQW�RI�(�XFDWLRQ��1RWLFH�RQ�WKH�&RQVWUXFWLRQ�

DQ��(YDOXDWLRQ�RI�([SHULPHQWDO�7HDFKLQJ��HPRQ�

VWUDWLRQ�&HQWHUV�LQ�&ROOHJHV�DQ��8QLYHUVLWLHV���HSDUW�

PHQW�RI�+LJKHU�(�XFDWLRQ��>��������

[3]�Haiyan�Liu,�“Student-centered�Learning”:�Core�Prop�

RVLWLRQV�RI�7HDFKLQJ�5HIRUP�LQ�(XURSHDQ�+LJKHU�(��

XFDWLRQ>-��(�XFDWLRQ�5HVHDUFK�������������������

>���4LQJKRQJ�<L��5HVHDUFK�RQ� WKH� IOLSSH��FODVVURRP�

EDVH��RQ�022&�DQ��LWV�WHDFKLQJ�VWUXFWXUH>-���0R��

HUQ�(�XFDWLRQDO�7HFKQRORJ��������������������

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



��

�������R���������R�������R������������������VV���������D��D�������

��V������������������D�����������V������V�����

>���/LPHQJ�=KX���H�XDQ�=KRX��0LQJ�XH�+DR��([SHUL�

PHQWDO�VWX���RQ�VHLVPLF�EHKDYLRU�RI�FRPSRVLWH�VKHDU�

wall�with�double�steel�plates�and�in�ll�concrete�with�

ELQ�LQJ�EDUV��>-��-RXUQDO�RI�%XLO�LQJ�6WUXFWXUH�������

�������������

>��� -LQJODQ�=KDQJ���Q� ,QVSLUDWLRQ�RI�/HDUQLQJ�RULHQWH��

022&V�IRU�WKH�8QLYHUVLW��7HDFKLQJ�RI�+XPDQLWLHV�

&RXUVHV>-���-RXUQDO�RI�+XDLKDL�,QVWLWXWH�RI�7HFKQROR�

J���6RFLDO�6FLHQFH�(�LWLRQ����������������������

>���;LDRKDL�<X��+XL�&RQJ��-XDQ��X���SSOLFDWLRQ�RI�PL�

FUR�FODVVURRP� LQ� IXQFWLRQDO�H[SHULPHQW� WHDFKLQJ��

%DVLF�0H�LFDO�(�XFDWLRQ������������������

>���<DMXQ�5RQJ��:HL�:DQJ��-LZHL�<XDQ�HW�DO��&RQVWUXF�

WLRQ�RI�9LUWXDO�/DERUDWRU�>-���-RXUQDO�RI�HOHFWULF�SRZ�

HU�V�VWHP�DQ��DXWRPDWLRQ��������������������

>��� -LDQJSLQJ�&KHQ��-LDQORQJ�6KDR��<DQTLQJ�<H��1HW�

work�communication� technology� in�virtual� labo�

UDWRU�� WHDFKLQJ>-���&RPSXWHU��SSOLFDWLRQV��������

�������������

[10]�Yi�Gong,�Research�on�Dynamic�Graphical�Informa�

tion�Communicated�in�Art�Design[J],�Packaging�En�

JLQHHULQJ��������������������

>����-RKQ�0F:D�H��%HIRUH����IWHU��+RZ�WR��HVLJQ�&RRO�

Stu�[M].�Posts�&�Telecom�Press,2010.

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


