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�EVWUDFW�� This�action� research� study� investigates� the� e�ectiveness�of� process-based�
tasks� in� mitigating� AI� overuse� and� enhancing� grammatical� analysis� competence� among�

English-major� students�at� the�Academy�of� Public�Administration�and� Governance.�A�six-
week�intervention�was�designed�to�require�learners�to�make�their�reasoning�processes�explicit�
through� intermediate� outputs� and� analytical� procedures� conducted� directly� in� class.� The�
results�show�a�signi�cant�improvement�in�students’�grammatical�analysis�competence,�while�
patterns�of�AI�use�shifted� toward�more�cautious�and�responsible�engagement.�Qualitative�
data� from� classroom� observations� and� interviews� further� con�rm� that� the� process-based�
task� model� not� only� supports� the� development�of� analytical� thinking� but�also� contributes�
to� maintaining� academic� integrity� in� the� context� of� increasingly� widespread� generative�

technologies.�The�study�also�highlights�the�potential�applicability�of�this�model�to�other�EFL�
courses�that�require�advanced�reasoning�and�analytical�engagement.

.H��RUGV��academic� integrity,� action� research,�AI�overuse,� grammar� education,�process-

based�tasks

���FDGHP��RI�3XEOLF��GPLQLVWUDWLRQ�DQG�*RYHUQDQFH���DQRL�9LHWQDP

,��,QWURG�FWLRQ

7KH� UDSLG� GHYHORSPHQW� RI� �,�

V�VWHPV��SDUWLFXODUO��ODUJH�ODQJXDJH�PRGHOV�

VXFK�DV�&KDW*37��*HPLQL��DQG�&ODXGH��KDV�

signi�cantly�reshaped�learning�practices�in�

KLJKHU� HGXFDWLRQ�� 5HFHQW� VWXGLHV� LQGLFDWH�

WKDW� WKHVH�PRGHOV�RIWHQ�SURYLGH�H�WHQVLYH�

VXSSRUW� IRU� FRPSOHWLQJ� DFDGHPLF� WDVNV��

SRWHQWLDOO��XQGHUPLQLQJ�WKH�DXWKHQWLFLW��RI�

OHDUQLQJ�SURGXFWV�DQG�VWXGHQWV��LQGHSHQGHQW�

WKLQNLQJ��.DVQHFL�HW�DO����������,Q�(QJOLVK�

ODQJXDJH�HGXFDWLRQ��WKLV�LVVXH�LV�HVSHFLDOO��

VDOLHQW�LQ�DQDO�WLFDOO��RULHQWHG�FRXUVHV�VXFK�

DV�*UDPPDU�� ZKHUH� VWXGHQWV� DUH� UHTXLUHG�

WR� DSSO�� OLQJXLVWLF� WKHRULHV� WR� DQDO��H�

V�QWDFWLF� VWUXFWXUHV�� H�SODLQ� JUDPPDWLFDO�

SKHQRPHQD�� DQG� FRQVWUXFW� WKHRUHWLFDOO��

JURXQGHG�DUJXPHQWV�

7HDFKLQJ� H�SHULHQFH� DW� WKH�

�FDGHP�� RI� 3XEOLF��GPLQLVWUDWLRQ� DQG�

*RYHUQDQFH�LQGLFDWHV�WKDW�PDQ��VWXGHQWV�

UHO��RQ��,�WRROV�WR�FRPSOHWH�DVVLJQPHQWV�

UDWKHU� WKDQ� HQJDJLQJ� LQ� LQGHSHQGHQW�

DQDO�VLV�� �OWKRXJK� �,�JHQHUDWHG�
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outputs� are�often��uent� and� rhetorically�
SHUVXDVLYH�� WKH�� PD�� ODFN� WKHRUHWLFDO�
JURXQGLQJ� RU� FRQWDLQ� DQDO�WLFDO�

LQDFFXUDFLHV�� ,Q� JUDPPDU�UHODWHG� WDVNV��
VXFK�UHOLDQFH�PD��OLPLW�RSSRUWXQLWLHV�WR�
GHYHORS�V�QWDFWLF�DQDO�WLFDO�WKLQNLQJ���D�
IRXQGDWLRQDO� FRPSHWHQFH� IRU� OLQJXLVWLF�

UHVHDUFK� DQG� DGYDQFHG� FRXUVHZRUN� ��
DQG� PD�� HQFRXUDJH� SDVVLYH� OHDUQLQJ�
KDELWV� FKDUDFWHUL�HG� E�� OLPLWHG� VHOI�
H�SODQDWLRQ� DQG� FULWLFDO� HQJDJHPHQW�

ZLWK�OLQJXLVWLF�GDWD�

�OWKRXJK� D� JURZLQJ� ERG�� RI�
UHVHDUFK� KDV� H�DPLQHG� WKH� XVH� RI��,� LQ�
HGXFDWLRQ� DQG� ODQJXDJH� OHDUQLQJ�� PRVW�
studies� focus� on� the�e�ectiveness� of�AI-

VXSSRUWHG� OHDUQLQJ� RU� VWXGHQWV�� DWWLWXGHV�
WRZDUG��,����UHVHDUFK�JDS�WKHUHIRUH�UHPDLQV�
at�the�level�of�course-speci�c�pedagogical�

LQWHUYHQWLRQV�� SDUWLFXODUO�� LQ� JUDPPDU�
FRXUVHV�� ZKHUH� WDVN� GHVLJQ� UHTXLUHV�
LQWHJUDWLQJ� DQDO�VLV�� DUJXPHQWDWLRQ�� DQG�
WKHRUHWLFDO�UHDVRQLQJ��,Q�PDQ��FDVHV���,�

JHQHUDWHG� UHVSRQVHV�DSSHDU� OLQJXLVWLFDOO��

correct� but� lack� theoretical� justi�cation,�
FUHDWLQJ� D� PLVDOLJQPHQW� ZLWK� OHDUQLQJ�

REMHFWLYHV� WKDW� HPSKDVL�H� DQDO�WLFDO�
processes�rather�than��nal�answers.

Process-based� tasks� o�er� a�
SURPLVLQJ� SHGDJRJLFDO� UHVSRQVH� WR� WKLV�
FKDOOHQJH��%��UHTXLULQJ�OHDUQHUV�WR�GRFXPHQW�

HDFK�VWDJH�RI�WKHLU�DQDO�WLFDO�SURFHVV���VXFK�
as�problem�identi�cation,�structural�analysis,�

WKHRUHWLFDO� H�SODQDWLRQ�� FRPSDULVRQ�� DQG�
re�ection�-�these�tasks�foreground�students’�

reasoning� processes� rather� than� �nal�
RXWFRPHV�� 7KLV� GHVLJQ� HQDEOHV� LQVWUXFWRUV�
WR� REVHUYH� VWXGHQWV�� DQDO�WLFDO� WKLQNLQJ�
PRUH� GLUHFWO�� DQG� UHGXFHV� WKH� IHDVLELOLW��

RI� VXEVWLWXWLQJ� �,�JHQHUDWHG� RXWSXWV� IRU�
JHQXLQH�DFDGHPLF�ZRUN�

:LWKLQ� WKH� �FDGHP�� RI� 3XEOLF�
�GPLQLVWUDWLRQ�DQG�*RYHUQDQFH�V�WUDLQLQJ�
FRQWH�W�� DGGUHVVLQJ� �,� RYHUXVH� LQ� WKH�

*UDPPDU� FRXUVH� KDV� WKHUHIRUH� EHFRPH�
DQ� XUJHQW� SHGDJRJLFDO� FRQFHUQ�� 0RUH�

EURDGO���WKH�JURZLQJ�XVH�RI��,�KLJKOLJKWV�

D�GLVFRQQHFW�EHWZHHQ�REVHUYDEOH�OHDUQLQJ�
SURGXFWV� DQG� WKH� FRJQLWLYH� SURFHVVHV�

WKH�� DUH� LQWHQGHG� WR� UHSUHVHQW�� :KHQ�
assessment� prioritizes� �nal� answers�

RYHU� WUDFHDEOH� UHDVRQLQJ�� VWXGHQWV��

analytical� competence� becomes� di�cult�
WR�DFFXUDWHO��HYDOXDWH�

%DVHG� RQ� WKHVH� FRQVLGHUDWLRQV��

WKLV� VWXG�� SXUVXHV� WKUHH� REMHFWLYHV��

���� WR� H�DPLQH� WKH� H�WHQW� DQG� IRUPV� RI�
VWXGHQWV���,�XVH� LQ�FRPSOHWLQJ�*UDPPDU�

FRXUVH� DVVLJQPHQWV�� ���� WR� LPSOHPHQW�

and�evaluate�the�e�ectiveness�of�process-

EDVHG�WDVNV�DV�D�SHGDJRJLFDO�LQWHUYHQWLRQ�

WR�UHGXFH��,�RYHUXVH��DQG�����WR�DVVHVV�WKH�
LPSDFW� RI� WKLV� LQWHUYHQWLRQ� RQ� VWXGHQWV��

JUDPPDWLFDO� DQDO�VLV� FRPSHWHQFH�� 7KH�

�ndings�aim�to�provide�empirical�evidence�
IRU�GHVLJQLQJ� ODQJXDJH�FRXUVHV� LQ�KLJKHU�

HGXFDWLRQ�FRQWH�WV�LQFUHDVLQJO��VKDSHG�E��
AI� and� to�o�er�pedagogical� implications�

IRU� UHJXODWLQJ��,� XVH� LQ� UHVSRQVLEOH� DQG�

e�ective�ways.

,,��7KHRUHWLFDO�EDFNJUR�QG�

7KLV� VHFWLRQ� RXWOLQHV� WKUHH�

WKHRUHWLFDO� SLOODUV� XQGHUSLQQLQJ� WKH�
SUHVHQW� VWXG��� ����SDWWHUQV�RI��,�XVH�DQG�

RYHUXVH�LQ�OHDUQLQJ��SDUWLFXODUO��LQ�(QJOLVK�

DV� D� )RUHLJQ� /DQJXDJH� �()/�� FRQWH�W��

���� WKH� DQDO�WLFDO� FKDUDFWHULVWLFV� RI�

JUDPPDU�FRXUVH�DVVLJQPHQWV��DQG�����WKH�
SHGDJRJLFDO�IRXQGDWLRQV�RI�SURFHVV�EDVHG�

WDVNV� LQ� ODQJXDJH� HGXFDWLRQ�� 7RJHWKHU��

WKHVH� SLOODUV� SURYLGH� WKH� FRQFHSWXDO�
EDVLV�IRU�WKH�LQWHUYHQWLRQ�GHVLJQ�DQG�GDWD�

DQDO�VLV�LQ�WKLV�DFWLRQ�UHVHDUFK�VWXG��

���������VH�DQG�R�HU�VH�LQ�OHDUQLQ�

5HFHQW� VWXGLHV� LQGLFDWH� WKDW� �,�

WRROV� KDYH� EHFRPH� ZLGHO�� LQWHJUDWHG�
LQWR� FRQWHPSRUDU�� WHDFKLQJ� DQG� OHDUQLQJ�
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SUDFWLFHV�� 6XUYH�V� RI� XQLYHUVLW�� VWXGHQWV�

VKRZ�WKDW��,�LV�IUHTXHQWO��XVHG�WR�VXSSRUW�

UHDGLQJ�� ZULWLQJ�� LGHD� JHQHUDWLRQ�� DQG�

LQIRUPDWLRQ� UHWULHYDO� �&KDQ����X��������

;LDR� HW� DO��� ������� KLJKOLJKWLQJ� LWV� UDSLG�

DGRSWLRQ�LQ�KLJKHU�HGXFDWLRQ�

,Q� ()/� FRQWH�WV�� VHYHUDO� VWXGLHV�

GRFXPHQW�H�WHQVLYH�XVH�RI��,�LQ�DFDGHPLF�

ZULWLQJ�� 0HQLDGR� HW� DO�� �������� VWXG�LQJ�

VWXGHQWV� LQ� 7KDLODQG� DQG� 9LHWQDP�� IRXQG�

WKDW� &KDW*37� ZDV� FRPPRQO�� XVHG� WR�

outline�ideas,�re�ne�expression,�and�reduce�

ZULWLQJ�UHODWHG�SUHVVXUH��6LPLODUO���.RKQNH��

0RRUKRXVH��DQG�=RX��������UHSRUW�WKDW��,�

tools�can�enhance�linguistic��uency,�textual�

RUJDQL�DWLRQ��DQG�ODQJXDJH�DFFXUDF��

Despite� these� bene�ts,� increasing�

FRQFHUQV� KDYH� EHHQ� UDLVHG� DERXW� WKH�

RYHUXVH�RI��,��%XL�DQG�7RQJ��������UHSRUW�

FDVHV� LQ� ZKLFK� (QJOLVK�PDMRU� VWXGHQWV�

VXEPLWWHG� DVVLJQPHQWV� ODUJHO�� JHQHUDWHG�

E���,�� UDLVLQJ� FRQFHUQV� DERXW� DFDGHPLF�

LQWHJULW�� DQG� WKH� DFFXUDWH� DVVHVVPHQW� RI�

OHDUQHUV��FRPSHWHQFH��2WKHU�UHYLHZV�ZDUQ�

WKDW�H�FHVVLYH�UHOLDQFH�RQ��,�PD��UHGXFH�

cognitive� e�ort� and� produce� outcomes�

that� do� not� re�ect� students’� reasoning�

SURFHVVHV�� SDUWLFXODUO�� LQ� XQVXSHUYLVHG�

FRQWH�WV�� 7KLV� LVVXH� LV� HVSHFLDOO�� FULWLFDO�

LQ� JUDPPDU� FRXUVH� DVVLJQPHQWV� WKDW�

HPSKDVL�H� DQDO�WLFDO� UHDVRQLQJ� DQG�

theoretical�justi�cation.

������KDUDFWHULVWLFV�RI��UDPPDU�FR�UVH�

DVVL�QPHQWV�DQG�WKH�ULV��RI����R�HU�VH

*UDPPDU� FRXUVH� DVVLJQPHQWV�

LQYROYH� GLVWLQFWLYH� DFDGHPLF� GHPDQGV��

UHTXLULQJ� VWXGHQWV� WR� DSSO�� WKHRUHWLFDO�

PRGHOV�WR�DQDO��H�FODXVH�VWUXFWXUHV��H�SODLQ�

IRUP�PHDQLQJ�IXQFWLRQ�UHODWLRQVKLSV��DQG�

MXVWLI�� LQWHUSUHWDWLRQV� XVLQJ� OLQJXLVWLF�

SULQFLSOHV�� 6XFK� WDVNV� W�SLFDOO�� LQYROYH�

LGHQWLI�LQJ�VWUXFWXUDO�HOHPHQWV��DVVLJQLQJ�

IXQFWLRQDO� ODEHOV�� FRPSDULQJ� DOWHUQDWLYH�

DQDO�VHV�� DQG� FRQVWUXFWLQJ� UHDVRQHG�

arguments,� re�ecting� the� theoretical�

QDWXUH�RI�JUDPPDWLFDO�LQTXLU��UDWKHU�WKDQ�

VLPSOH�IRUP�UHFRJQLWLRQ�

�OWKRXJK� �,� SHUIRUPV� ZHOO� DW�

VXUIDFH�OHYHO� ODQJXDJH� SURFHVVLQJ�� LW�

UHPDLQV�OLPLWHG�LQ�LWV�DELOLW��WR�HQJDJH�LQ�

WKHRUHWLFDO�UHDVRQLQJ��:KHQ�VWXGHQWV�UHO��

KHDYLO�� RQ��,� IRU� JUDPPDU�DVVLJQPHQWV��

WKHLU� ZRUN� PD�� DSSHDU� OLQJXLVWLFDOO��

SROLVKHG� EXW� RIWHQ� ODFNV� WKHRUHWLFDO�

JURXQGLQJ�RU�GLYHUJHV�IURP�WKH�DQDO�WLFDO�

IUDPHZRUNV�WDXJKW�LQ�WKH�FRXUVH�

7KLV�ULVN�LV�SDUWLFXODUO��SURQRXQFHG�

DPRQJ� VHFRQG��HDU� VWXGHQWV� ZKR� DUH�

VWLOO� GHYHORSLQJ� IRXQGDWLRQDO� OLQJXLVWLF�

NQRZOHGJH�� (�FHVVLYH� GHSHQGHQFH� RQ�

�,� PD�� UHGXFH� RSSRUWXQLWLHV� WR� SUDFWLFH�

DQDO�WLFDO� UHDVRQLQJ� DQG� FUHDWH� JDSV� LQ�

FRQFHSWXDO� XQGHUVWDQGLQJ�� H�WHQGLQJ� WKH�

LVVXH� EH�RQG� WKH� TXDOLW�� RI� VXEPLWWHG�

ZRUN�WR�WKH�YDOLGLW��RI�DVVHVVPHQW�

:KHQ� DVVLJQPHQWV� IDLO� WR� FDSWXUH�

OHDUQHUV�� UHDVRQLQJ�SURFHVVHV�� LQVWUXFWRUV�

VWUXJJOH� WR� HYDOXDWH� VWXGHQWV�� DFWXDO�

FRPSHWHQFH�� 5HRULHQWLQJ� DVVHVVPHQW�

WRZDUG� DQDO�WLFDO� SURFHVVHV� WKURXJK�

SURFHVV�EDVHG�WDVNV�UHTXLULQJ�LQWHUPHGLDWH�

RXWSXWV�� DQDO�WLFDO� DQQRWDWLRQV�� DQG�

H�SOLFLW� DUJXPHQWDWLRQ�� WKHUHIRUH��

EHFRPHV� DQ� LPSRUWDQW� SHGDJRJLFDO�

VWUDWHJ�� IRU� HQFRXUDJLQJ� VXVWDLQHG�

DQDO�WLFDO�HQJDJHPHQW�ZKLOH� OLPLWLQJ� WKH�

VXEVWLWXWLRQ�RI��,�IRU�VWXGHQW�UHDVRQLQJ�

����� 3URFHVV�EDVHG� WDV�V� LQ�

ODQ��D�H�WHDFKLQ��DQG�OHDUQLQ�

3URFHVV�RULHQWHG� DSSURDFKHV� KDYH�

long�been�recognized�as�e�ective�in�language�

WHDFKLQJ�DQG�OHDUQLQJ��*UDKDP�DQG�6DQGPHO�

������� VKRZ� WKDW� VWUXFWXUHG� VHTXHQFHV� RI�

SODQQLQJ�� GUDIWLQJ�� IHHGEDFN�� DQG� UHYLVLRQ�

signi�cantly� improve� writing� quality� and�

OHDUQHUV��VHOI�UHJXODWRU��FDSDFLWLHV�
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,Q� 9LHWQDP�� 1JX�HQ� �������

VLPLODUO��UHSRUWV�LPSURYHPHQWV�LQ�ZULWLQJ�

TXDOLW�� ZKHQ� SURFHVV�EDVHG� DSSURDFKHV�

DUH� DSSOLHG� LQ� HVVD��ZULWLQJ� FRXUVHV��

�VVHVVLQJ� LQWHUPHGLDWH�RXWSXWV� DQG�GUDIW�

YHUVLRQV� DOORZV� LQVWUXFWRUV� WR� REVHUYH�

VWXGHQWV�� DUJXPHQW� GHYHORSPHQW� DQG�

UHGXFHV� WKH� OLNHOLKRRG� RI� UHSURGXFLQJ�

�nalized� outcomes� without� genuine�

FRJQLWLYH�HQJDJHPHQW�

7KHVH�SULQFLSOHV�FDQ�DOVR�EH�DSSOLHG�

WR� JUDPPDU� FRXUVHV�� :KHQ� VWXGHQWV�

HQJDJH� LQ� VWUXFWXUHG� VWDJHV� RI� DQDO�VLV��

explanation,� comparison,� and� re�ection,�

WKHLU� DQDO�WLFDO� UHDVRQLQJ� EHFRPHV� OHVV�

VXVFHSWLEOH�WR�VXEVWLWXWLRQ�E���,�JHQHUDWHG�

RXWSXWV�

,Q� WKH� *UDPPDU� FRXUVH� DW� WKH�

�FDGHP�� RI� 3XEOLF� �GPLQLVWUDWLRQ�

DQG� *RYHUQDQFH�� JUDPPDWLFDO� DQDO�VLV�

IROORZV�D�IXQFWLRQDO�VWUXFWXUDO�IUDPHZRUN�

that� emphasizes� the� identi�cation� of�

FODXVH� HOHPHQWV�� V�QWDFWLF� UHODWLRQVKLSV��

DQG�WKH�LQWHUDFWLRQ�DPRQJ�IRUP��PHDQLQJ��

DQG� IXQFWLRQ�� ,Q� WKLV� VWXG��� JUDPPDWLFDO�

DQDO�VLV� FRPSHWHQFH� UHIHUV� WR� VWXGHQWV��

DELOLW��WR�LGHQWLI��JUDPPDWLFDO�VWUXFWXUHV��

DSSO��DSSURSULDWH�WKHRUHWLFDO�WHUPLQRORJ���

DQG� SURYLGH� WKHRUHWLFDOO�� JURXQGHG�

H�SODQDWLRQV�RI�OLQJXLVWLF�SKHQRPHQD�

����� �KHRUHWLFDO� IUDPH�RU�� RI�

WKH�VW�G�

%DVHG� RQ� WKH� OLWHUDWXUH� DERYH�� WKH�

VWXG��HVWDEOLVKHV�DQ�DQDO�WLFDO�IUDPHZRUN�

JURXQGHG� LQ� WKUHH� DVVXPSWLRQV�� )LUVW��

�,� KDV� EHFRPH� LQFUHDVLQJO�� SUHYDOHQW�

LQ� KLJKHU� HGXFDWLRQ� DQG� ()/� FRQWH�WV��

o�ering� pedagogical� bene�ts� while�

DOVR� SRVLQJ� ULVNV� RI� RYHUXVH�� 6HFRQG��

JUDPPDU� FRXUVH� DVVLJQPHQWV� DUH�

LQKHUHQWO�� DQDO�WLFDO� DQG� WKHRU��GULYHQ��

H�FHVVLYH� UHOLDQFH� RQ� �,� PD�� KLQGHU�

WKH� GHYHORSPHQW� RI� VWXGHQWV�� DQDO�WLFDO�

FRPSHWHQFH�� 7KLUG�� SURFHVV�EDVHG� WDVNV�

SURYLGH� D� SHGDJRJLFDO� PHFKDQLVP� IRU�

PDLQWDLQLQJ�DFDGHPLF�YDOLGLW��E��OLPLWLQJ�

the� substitution� of� cognitive� e�ort� with�

�,� DQG� HQDEOLQJ� LQVWUXFWRUV� WR� REVHUYH�

VWXGHQWV�� DQDO�WLFDO� UHDVRQLQJ� WKURXJK�

LQWHUPHGLDWH�RXWSXWV�

*XLGHG�E��WKLV�IUDPHZRUN��WKH�SUHVHQW�

DFWLRQ�UHVHDUFK�ZDV�FRQGXFWHG�ZLWK�VHFRQG�

�HDU�(QJOLVK�PDMRU�VWXGHQWV�DW�WKH��FDGHP��

RI� 3XEOLF��GPLQLVWUDWLRQ� DQG�*RYHUQDQFH��

7KH� VWXG�� H�DPLQHV� SDWWHUQV� RI��,� XVH� LQ�

JUDPPDU�DVVLJQPHQWV��LPSOHPHQWV�SURFHVV�

EDVHG� WDVNV� DV� D� SHGDJRJLFDO� LQWHUYHQWLRQ��

DQG�HYDOXDWHV�WKHLU�LPSDFW�RQ�VWXGHQWV���,�

UHODWHG�EHKDYLRUV�DQG�JUDPPDWLFDO�DQDO�VLV�

FRPSHWHQFH�

,,,���HWKRGRORJ��

�����5HVHDUFK�GHVL�Q

7KH�VWXG��DGRSWV�D�WKUHH�SKDVH�DFWLRQ�

UHVHDUFK� F�FOH� FRPSULVLQJ�� ���� SUREOHP�

identi�cation� and� needs� analysis;� (2)�

LQWHUYHQWLRQ� GHVLJQ� DQG� LPSOHPHQWDWLRQ��

and� (3)�evaluation,�re�ection,�and�iterative�

DGMXVWPHQW��7KH� GHVLJQ� IROORZV� WKH� DFWLRQ�

UHVHDUFK� IUDPHZRUN� RI� .HPPLV� DQG�

0F7DJJDUW� �������� ZKLFK� FRQFHSWXDOL�HV�

FODVVURRP� LQTXLU�� DV� D� F�FOLFDO� SURFHVV� RI�

planning,�action,�observation,�and�re�ection.

7KLV�GHVLJQ�HQDEOHV�WKH�H�DPLQDWLRQ�

RI� ERWK� SDWWHUQV� RI� �,� RYHUXVH� DQG� WKH�

e�ectiveness�of�pedagogical�interventions�

DLPHG�DW�HQKDQFLQJ�JUDPPDWLFDO�DQDO�VLV�

FRPSHWHQFH�

7R� HYDOXDWH� WKH� LQWHUYHQWLRQ��

WKH� VWXG�� HPSOR�HG� D� PL�HG�PHWKRG�

DSSURDFK� LQWHJUDWLQJ� TXDQWLWDWLYH� DQG�

TXDOLWDWLYH�GDWD�

4XDQWLWDWLYH� GDWD� LQFOXGHG� SUH�

WHVW� DQG� SRVW�WHVW� VFRUHV�� VHOI�UHSRUWHG�

IUHTXHQF�� RI� �,� XVH�� DQG� WKH� W�SHV� DQG�

IUHTXHQFLHV�RI�JUDPPDWLFDO�DQDO�VLV�HUURUV�
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4XDOLWDWLYH� GDWD� ZHUH� FROOHFWHG�

WKURXJK�FODVVURRP�REVHUYDWLRQV��DQDO�VLV�

RI� LQWHUPHGLDWH� RXWSXWV� SURGXFHG� GXULQJ�

SURFHVV�EDVHG� WDVNV�� VWXGHQW� IHHGEDFN��

RSHQ�HQGHG� VXUYH�� UHVSRQVHV�� DQG� IRFXV�

JURXS�LQWHUYLHZV�

7KH� LQWHJUDWLRQ� RI� WKHVH� VRXUFHV�

DOORZV� WKH� H�DPLQDWLRQ� RI� ERWK� OHDUQLQJ�

RXWFRPHV� DQG� XQGHUO�LQJ� FRJQLWLYH�

SURFHVVHV�

�����5HVHDUFK�FRQWH�W�DQG�SDUWLFLSDQWV

7KH� VWXG�� ZDV� FRQGXFWHG� LQ� D�

*UDPPDU�FRXUVH�IRU�VHFRQG��HDU�(QJOLVK�

PDMRU� VWXGHQWV�DW� WKH��FDGHP��RI�3XEOLF�

�GPLQLVWUDWLRQ� DQG� *RYHUQDQFH�� 7KLV�

VWDJH�PDUNV� VWXGHQWV�� LQLWLDO� HQJDJHPHQW�

ZLWK� DQDO�WLFDOO�� GHPDQGLQJ� FRXUVHZRUN�

DQG� FRLQFLGHV� ZLWK� D� SHULRG� ZKHQ� WKH��

RIWHQ� UHO�� RQ� �,� WRROV� IRU� DFDGHPLF�

DVVLJQPHQWV�

3DUWLFLSDQWV� ZHUH� ��� VHFRQG�

�HDU� (QJOLVK� PDMRUV� ���� IHPDOHV� DQG� ��

PDOHV��DJHG����WR������OO�KDG�FRPSOHWHG�

IRXQGDWLRQDO� (QJOLVK� FRXUVHV� DQG� KDG�

SULRU�H�SRVXUH�WR�EDVLF�OLQJXLVWLF�FRQFHSWV��

3UHOLPLQDU�� VXUYH�� UHVXOWV� LQGLFDWHG�

PRGHUDWH� WR� IUHTXHQW� UHOLDQFH� RQ� �,�

WRROV� ZKHQ� FRPSOHWLQJ� JUDPPDU�UHODWHG�

DVVLJQPHQWV�

������DWD�FROOHFWLRQ�LQVWU�PHQWV

)RXU� FDWHJRULHV� RI� LQVWUXPHQWV�

ZHUH� XVHG� WR�HQVXUH� FRPSUHKHQVLYH�GDWD�

FROOHFWLRQ�

(1)�Pre-test�and�post-test

7ZR� DVVHVVPHQWV� RI� FRPSDUDEOH�

di�culty� were� developed� based� on�

DQDO�WLFDO� WDVNV� LQ� WKH� *UDPPDU� FRXUVH�

V�OODEXV�� (DFK� WHVW� UHTXLUHG� VWXGHQWV�

WR� DQDO��H� FODXVH� VWUXFWXUHV�� LGHQWLI��

JUDPPDWLFDO� HOHPHQWV�� DQG� MXVWLI��

LQWHUSUHWDWLRQV� XVLQJ� DSSURSULDWH�

WKHRUHWLFDO�WHUPLQRORJ��

�� VFRULQJ� UXEULF� HYDOXDWHG� WKUHH�

GLPHQVLRQV�� DFFXUDF�� RI� VWUXFWXUDO�

identi�cation,�appropriateness�of�theoretical�

H�SODQDWLRQ�� DQG� FODULW�� RI� DQDO�WLFDO�

UHDVRQLQJ�� 7HVW� HTXLYDOHQFH� ZDV� HQVXUHG�

WKURXJK�SDUDOOHO�WDVN�GHVLJQ�DQG�LQVWUXFWRU�

UHYLHZ��ZKLOH�UHOLDELOLW��ZDV�VXSSRUWHG�E��

FRQVLVWHQW�UXEULF�EDVHG�VFRULQJ�

(2)�Process-based�task�system�(4�tasks)

)RXU�WDVNV�ZHUH�GHVLJQHG�IROORZLQJ�

D� VWUXFWXUHG� VHTXHQFH�� LQFOXGLQJ�

phenomenon� identi�cation,� analysis�

DQG� ODEHOLQJ�� WKHRUHWLFDO� H�SODQDWLRQ��

FRPSDULVRQ� ZLWK� DOWHUQDWLYH� DQDO�VHV��

re�ection,� and� revision.� Intermediate�

RXWSXWV� SURGXFHG� DW� HDFK� VWDJH� ZHUH�

FROOHFWHG� WR� FDSWXUH� FRJQLWLYH� WUDFHV� DQG�

LGHQWLI��SRWHQWLDO��,�LQWHUYHQWLRQ�

(3)�Self-report�survey

7KH� VXUYH�� LQFOXGHG� WHQ� /LNHUW�

VFDOH� LWHPV� DQG� RSHQ�HQGHG� TXHVWLRQV�

H�DPLQLQJ�WKH�IUHTXHQF��DQG�SXUSRVHV�RI�

�,�XVH�DV�ZHOO�DV�VWXGHQWV��SHUFHSWLRQV�RI�

�,�EHIRUH�DQG�DIWHU�WKH�LQWHUYHQWLRQ�

(4)� Classroom� observation� and�

focus�group�interviews

&ODVVURRP�REVHUYDWLRQV�IRFXVHG�RQ�

DFWLYLWLHV� UHTXLULQJ� LQGLYLGXDO� DQDO�WLFDO�

ZRUN� ZLWKRXW� WHFKQRORJLFDO� DVVLVWDQFH��

Focus�group� interviews� involving��ve�to�

VL��VWXGHQWV�ZHUH�FRQGXFWHG�DW�WKH�HQG�RI�

the�course�to�obtain�deeper�re�ections�and�

FRPSOHPHQW�WKH�TXDOLWDWLYH�GDWDVHW�

������QWHU�HQWLRQ�SURFHG�UH

7KH� LQWHUYHQWLRQ� ODVWHG� VL�� ZHHNV�

DQG�FRQVLVWHG�RI�WKUHH�SKDVHV�

Phase� 1:� Needs� analysis� and�

preparation�(Week�1)

7KH� SUH�WHVW� ZDV� DGPLQLVWHUHG��
IROORZHG�E��D�VXUYH��RQ��,�XVH�EHKDYLRUV��
Preliminary� analyses� identi�ed� levels� of�
�,� UHOLDQFH� DQG� FRPPRQ� JUDPPDWLFDO�
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DQDO�VLV�HUURUV��DQG�WKH�SURFHVV�EDVHG�WDVN�
PRGHO�ZDV�LQWURGXFHG�WR�VWXGHQWV�

Phase�2:�Implementation�of�process-
based�tasks�(Weeks�2-5)

6WXGHQWV�FRPSOHWHG�RQH�JUDPPDWLFDO�
DQDO�VLV� WDVN� HDFK� ZHHN�� &RUH� VWDJHV� ��
phenomenon� identi�cation,� analysis,� and�
justi�cation-� were� conducted� in� class� to�
PLQLPL�H� �,� DVVLVWDQFH�� 7KH� UHPDLQLQJ�
VWDJHV�ZHUH� FRPSOHWHG� RXWVLGH� FODVV� DQG�
UHTXLUHG�VXEPLVVLRQ�RI�GUDIWV�DQG�UHYLVHG�
YHUVLRQV� GRFXPHQWLQJ� WKH� UHDVRQLQJ�
SURFHVV��,QVWUXFWRU�IHHGEDFN�VXSSRUWHG�WKH�
re�nement�of�analytical�strategies.

Phase� 3:� Evaluation�and� re�ection�
(Week�6)

7KH� SRVW�WHVW� ZDV� DGPLQLVWHUHG��
IROORZHG� E��D� VHFRQG��,�XVH� VXUYH��DQG�
IRFXV� JURXS� LQWHUYLHZV�� 4XDQWLWDWLYH�
DQG� TXDOLWDWLYH� GDWD� ZHUH� V�QWKHVL�HG� WR�
evaluate�the�intervention’s�e�ectiveness.

������DWD� DQDO�VLV� DQG�

WU�VW�RUWKLQHVV

4XDQWLWDWLYH� DQDO�VLV� LQYROYHG�

GHVFULSWLYH� VWDWLVWLFV� �PHDQV� DQG�

VWDQGDUG�GHYLDWLRQV��RI�SUH�WHVW�DQG�SRVW�

WHVW� VFRUHV�� WRJHWKHU� ZLWK� FKDQJHV� LQ�

JUDPPDWLFDO�DQDO�VLV�HUURUV�DQG�UHSRUWHG�

OHYHOV�RI��,�XVH�

4XDOLWDWLYH�DQDO�VLV�LQFOXGHG�FRGLQJ�

RI�LQWHUPHGLDWH�RXWSXWV��REVHUYDWLRQ�QRWHV��

VXUYH��UHVSRQVHV��DQG�LQWHUYLHZ�WUDQVFULSWV�

WR�LGHQWLI��VKLIWV�LQ�OLQJXLVWLF�WKLQNLQJ�DQG�

OHYHOV�RI�DQDO�WLFDO�LQGHSHQGHQFH�

7UXVWZRUWKLQHVV� ZDV� HQVXUHG�

WKURXJK� GDWD� WULDQJXODWLRQ� DFURVV� WHVWV��

VXUYH�V�� REVHUYDWLRQV�� DQG� LQWHUYLHZV��

DORQJ� ZLWK� FRQVLVWHQW� GDWD�KDQGOLQJ�

SURFHGXUHV�DQG�SDUWLFLSDQW�DQRQ�PLW��

Table�1.�Comparison�of�pre-test�and�post-test�scores

�HDV�UH 3UH�WHVW 3RVW�WHVW ,PSURYHPHQW

� 0HDQ�6FRUH ��� ��� ���

� 6WG��HY ���� ���� ����

� 0LQ ��� ���

� 0D� ��� ���

Table�2.�Levels�of�AI�use�before�and�after�the�intervention

&DWHJRU� 3UH�FR�QW 3RVW�FR�QW

� 9HU��IUHTXHQW�IUHTXHQW �� ��

� 0RGHUDWH � ��

� 5DUH��DUGO� � �

Table�3.�Assignments�showing�signs�of�AI�intervention�before�and�after�the�intervention

�DEHO &R�QW

� 6XVSLFLRXV��,�OLNH�2XWSXWV��3UH� ��

� 6XVSLFLRXV��,�OLNH�2XWSXWV��3RVW� �

/HDUQLQJ� SURGXFWV� VKRZLQJ� VLJQV�
of� AI� intervention� were� identi�ed�

WKURXJK� DFDGHPLF� LQGLFDWRUV�� VXFK� DV�
LQFRQVLVWHQFLHV� DFURVV� DQDO�WLFDO� VWHSV��

PLVDOLJQPHQW�ZLWK�WKH�FRXUVH�V�WKHRUHWLFDO�
IUDPHZRUN�� DQG� WKH� DEVHQFH�RI� WUDFHDEOH�
LQWHUPHGLDWH�UHDVRQLQJ��1R�DXWRPDWHG��,�
GHWHFWLRQ�WRROV�ZHUH�XVHG�

,9��5HV�OWV�DQG��LVF�VVLRQ�

�����3UH�WHVW�DQG�SRVW�WHVW�UHV�OWV

�DWD� IURP� 7DEOH� �� VKRZ� WKDW� WKH�

PHDQ�VFRUH�LQFUHDVHG�IURP�����LQ�WKH�SUH�

WHVW� WR� ���� LQ� WKH� SRVW�WHVW�� UHSUHVHQWLQJ�

DQ� DYHUDJH� JDLQ� RI� ���� SRLQWV���� SDLUHG�

sample�t-test�con�rmed�that�the�di�erence�
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was� statistically� signi�cant� (p� <� .05),�

with�a�moderate�e�ect� size� (Cohen’s�d�≈�

������� 7KH� VWDQGDUG� GHYLDWLRQ� UHPDLQHG�

XQFKDQJHG� �������� LQGLFDWLQJ� D� VWDEOH�

VFRUH� GLVWULEXWLRQ� EHIRUH� DQG� DIWHU� WKH�

LQWHUYHQWLRQ��7KH�VFRUH�UDQJH�DOVR�VKLIWHG�

IURP� �������� WR� ��������� VXJJHVWLQJ�

LPSURYHPHQW� DFURVV� ERWK� ORZHU�� DQG�

KLJKHU�SHUIRUPLQJ� VWXGHQWV�� 3RVW�

LQWHUYHQWLRQ� DVVLJQPHQWV� VKRZHG� FOHDUHU�

DUJXPHQWDWLYH� VWUXFWXUHV�� PRUH� DFFXUDWH�

identi�cation� of� grammatical� elements,�

DQG�IHZHU�DQDO�WLFDO�HUURUV�

������KDQ�HV�LQ�����VH�EHKD�LRU

�V�VKRZQ�LQ�7DEOH����WKH�SURSRUWLRQ�

RI� VWXGHQWV� UHSRUWLQJ� IUHTXHQW� RU� YHU��
IUHTXHQW� �,� XVH� GHFOLQHG� IURP� ����
�������� WR� ���� ��������� &RQYHUVHO��� WKH�
SURSRUWLRQ� UHSRUWLQJ� UDUH�RU�PLQLPDO�XVH�
LQFUHDVHG�IURP�����������WR�������������

ZKLOH�PRGHUDWH�XVH�URVH�IURP������������
WR�������������

6XEPLVVLRQV� GLVSOD�LQJ� XQXVXDOO��

�uent�or�polished� language� -�an� indicator�
RI�SRVVLEOH��,�LQWHUYHQWLRQ���DOVR�GHFOLQHG�
IURP��������������VWXGHQWV��WR������������
VWXGHQWV��� DV� VKRZQ� LQ� 7DEOH� ��� 7KHVH�
UHVXOWV�VXJJHVW�WKDW�WKH�SURFHVV�EDVHG�WDVN�

PRGHO�UHGXFHG�UHOLDQFH�RQ��,�E��UHTXLULQJ�
H�SOLFLW� DUWLFXODWLRQ� RI� UHDVRQLQJ� GXULQJ�
WDVN�FRPSOHWLRQ��6WXGHQW�IHHGEDFN� IXUWKHU�
LQGLFDWHG� WKDW� �,�JHQHUDWHG� RXWSXWV� ZHUH�

di�cult� to� adapt� to� the� structured� task�

VHTXHQFH�� ZKHUHDV� VWHS�E��VWHS� DQDO�VLV�
VXSSRUWHG�GHHSHU�XQGHUVWDQGLQJ�DQG�JUHDWHU�
con�dence�in�grammatical�reasoning.

������QDO�VLV� RI� LQWHUPHGLDWH�
R�WS�WV�LQ�WKH�SURFHVV�EDVHG�WDV���UR�S

7KH� SURFHVV�EDVHG� WDVN� VHTXHQFH�
FRPSULVHG� IRXU� VWDJHV�� SKHQRPHQRQ�

identi�cation,� analysis� and� explanation,�
comparison� and� justi�cation,� and�
re�ection.�These�stages�required�students�

WR� H�WHUQDOL�H� WKHLU� UHDVRQLQJ� WKURXJK�
WUDFHDEOH�OHDUQLQJ�VWHSV�

�QDO�VLV� RI� LQWHUPHGLDWH� RXWSXWV�
UHYHDOHG�KLJK�OHYHOV�RI�HQJDJHPHQW��0RUH�
WKDQ� ����RI� VXEPLVVLRQV� LQ� 7DVNV� �� DQG�

�� FRQWDLQHG� DQDO�WLFDO� RSHUDWLRQV� VXFK� DV�
KLJKOLJKWLQJ�� XQGHUOLQLQJ�� KDQGZULWWHQ�

DQQRWDWLRQV�� RU� GLJLWDO� QRWHV�� LQGLFDWLQJ�
DFWLYH�PDQLSXODWLRQ�RI�OLQJXLVWLF�GDWD�UDWKHU�

WKDQ�UHOLDQFH�RQ�SUH�JHQHUDWHG�FRQWHQW�

7KH� TXDOLW�� RI� DUJXPHQWDWLRQ� LQ�

7DVN� �� DOVR� LPSURYHG�� ZLWK� VWXGHQWV�
SURYLGLQJ� PRUH� WKHRUHWLFDOO�� JURXQGHG�
H�SODQDWLRQV� DQG� GHPRQVWUDWLQJ� JUHDWHU�
DELOLW�� WR� FRPSDUH� DOWHUQDWLYH� DQDO�VHV��

7KH�PRVW�SURQRXQFHG�JDLQV�ZHUH�REVHUYHG�
DPRQJ�VWXGHQWV�ZLWK�ORZHU�SUH�WHVW�VFRUHV��
VXJJHVWLQJ� WKDW� WKH� SURFHVV�EDVHG� PRGHO�
e�ectively� supported�the�development�of�

IRXQGDWLRQDO�DQDO�WLFDO�WKLQNLQJ�

,QGLFDWRUV� RI��,� XVH� GHFOLQHG� IURP�
��� WR� �� VXEPLVVLRQV�� FRQVLVWHQW� ZLWK�
the� quantitative� �ndings.� Conducting�
DQDO�WLFDO� VWDJHV� LQ� FODVV� DQG� UHTXLULQJ�

LQWHUPHGLDWH�RXWSXWV�LQFUHDVHG�WKH��FRVW��
RI� UHO�LQJ� RQ� �,�� WKHUHE�� GLVFRXUDJLQJ�
GHSHQGHQFH� RQ� JHQHUDWLYH� WRROV� DQG�
HQFRXUDJLQJ�JHQXLQH�DQDO�VLV�

�����6W�GHQW�IHHGEDF�

)RFXV�JURXS�LQWHUYLHZV�UHYHDOHG�WKUHH�
WKHPHV� UHJDUGLQJ� VWXGHQWV�� H�SHULHQFHV�
ZLWK�WKH�SURFHVV�EDVHG�WDVN�PRGHO�

)LUVW�� GLYLGLQJ� WDVNV� LQWR� VPDOOHU�

DQDO�WLFDO� VWDJHV� UHGXFHG� FRJQLWLYH�
SUHVVXUH� DQG� HQDEOHG� D� PRUH� V�VWHPDWLF�
DSSURDFK�WR�JUDPPDWLFDO�DQDO�VLV�

6HFRQG�� H�SODLQLQJ� HDFK� DQDO�WLFDO�
VWHS� SURPRWHG� D� GHHSHU� XQGHUVWDQGLQJ�
RI� JUDPPDWLFDO� SKHQRPHQD� UDWKHU� WKDQ�

simply�producing��nal�answers.�This�was�

particularly� bene�cial� for� students� who�
KDG� SUHYLRXVO�� VWUXJJOHG� ZLWK� DFDGHPLF�
UHDVRQLQJ�
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7KLUG�� VWXGHQWV�� SHUFHSWLRQV� RI� �,�

VKLIWHG�WRZDUG�D�PRUH�EDODQFHG�YLHZ��ZLWK�

�,� LQFUHDVLQJO�� UHJDUGHG�DV�D� VXSSRUWLYH�

OHDUQLQJ�WRRO�UDWKHU�WKDQ�D�VRXUFH�RI�UHDG��

PDGH�VROXWLRQV�

7KHVH� LQVLJKWV� FRPSOHPHQW� WKH�

quantitative��ndings,�indicating�that�reduced�

AI�use� re�ects�not�only�behavioral�change�

EXW� DOVR� VKLIWV� LQ� VWXGHQWV�� SHUFHSWLRQV� RI�

OHDUQLQJ�DQG�DQDO�WLFDO�UHDVRQLQJ�

����� �QWH�UDWHG� GLVF�VVLRQ� DQG�

SUDFWLFDO�LPSOLFDWLRQV

7KH� FRPELQHG� TXDQWLWDWLYH� DQG�

qualitative��ndings�indicate�that�process-

EDVHG�WDVNV�FRQVWLWXWH�D�YLDEOH�SHGDJRJLFDO�

intervention� in�grammar�courses�a�ected�

E���,��%��UHTXLULQJ�VWXGHQWV�WR�GRFXPHQW�

DQDO�WLFDO� VWHSV� DQG� VXEPLW� LQWHUPHGLDWH�

RXWSXWV��WDVN�GHVLJQ�VKLIWV�DVVHVVPHQW�IURP�

�nal�answers�to�reasoning�processes.�This�

HQDEOHV� LQVWUXFWRUV� WR� REVHUYH� VWXGHQWV��

DQDO�WLFDO�FRPSHWHQFH�PRUH�GLUHFWO��ZKLOH�

UHGXFLQJ�WKH�IHDVLELOLW��RI�VXEVWLWXWLQJ��,�

IRU�LQGHSHQGHQW�UHDVRQLQJ�

These� �ndings� align�with� previous�

UHVHDUFK� RQ� WKH� JURZLQJ� LQWHJUDWLRQ� RI�

�,� LQ� ODQJXDJH� OHDUQLQJ� �&KDQ� �� �X��

������ ;LDR� HW� DO��� ������� :KLOH� HDUOLHU�

studies� highlight� the� bene�ts� of� AI� for�

ODQJXDJH� SURGXFWLRQ� �� VXFK� DV� LPSURYHG�

�uency,� idea� generation,� and� linguistic�

DFFXUDF�� �.RKQNH� HW� DO��� ������0HQLDGR�

HW� DO��� ������ �� WKH� SUHVHQW� VWXG�� VKRZV�

WKDW� LQ� DQDO�WLFDOO�� RULHQWHG� FRXUVHV�

OLNH� *UDPPDU�� H�FHVVLYH� UHOLDQFH� RQ��,�

PD�� REVFXUH� OHDUQHUV�� FRPSHWHQFH� DQG�

XQGHUPLQH�DVVHVVPHQW�YDOLGLW��

7KH� UHVXOWV� DOVR� VXSSRUW� FRQFHUQV�

UDLVHG� E�� %XL� DQG� 7RQJ� ������� UHJDUGLQJ�

WKH� LPSDFW� RI� �,� ZULWLQJ� WRROV� RQ�

DFDGHPLF� LQWHJULW�� DPRQJ� (QJOLVK�PDMRU�

VWXGHQWV�� �RZHYHU�� UDWKHU� WKDQ� UHO�LQJ� RQ�

WHFKQRORJLFDO� PRQLWRULQJ� RU� �,�GHWHFWLRQ�

V�VWHPV�� WKH� SUHVHQW� VWXG�� GHPRQVWUDWHV�

WKDW�SHGDJRJLFDO�WDVN�GHVLJQ�FDQ�VHUYH�DV�DQ�

e�ective�mechanism�for�regulating�AI�use.

%�� IRUHJURXQGLQJ� LQWHUPHGLDWH�

DQDO�WLFDO� VWHSV�� SURFHVV�EDVHG� WDVNV�

UHVWRUH�WKH�YLVLELOLW��RI�OHDUQHUV��UHDVRQLQJ�

SURFHVVHV�� ,QVWUXFWRUV� FDQ� WKHUHIRUH�

evaluate� not� only� �nal� answers� but� also�

WKH�DQDO�WLFDO�WKLQNLQJ�XQGHUO�LQJ�WKHP�

More� broadly,� the��ndings� suggest�

WKDW� WKH� ULVNV� DVVRFLDWHG� ZLWK� �,� LQ�

KLJKHU� HGXFDWLRQ� VWHP� OHVV� IURP� WKH�

WHFKQRORJ�� LWVHOI� WKDQ� IURP� DVVHVVPHQW�

designs�that�prioritize��nal�products�over�

UHDVRQLQJ� SURFHVVHV�� :KHQ� HYDOXDWLRQ�

FULWHULD� HPSKDVL�H� DQDO�WLFDO� SURFHVVHV��

UHOLDQFH� RQ� �,� GHFUHDVHV�� DQG� VWXGHQWV��

LQGHSHQGHQW� WKLQNLQJ� LV� VWUHQJWKHQHG��

6XVWDLQLQJ� DFDGHPLF� LQWHJULW�� LQ� WKH�

DJH� RI��,�� WKHUHIRUH�� GHSHQGV� ODUJHO�� RQ�

SHGDJRJLFDOO��LQIRUPHG�WDVN�GHVLJQ�UDWKHU�

WKDQ�WHFKQRORJLFDO�VXUYHLOODQFH�

9���&RQFO�VLRQ�DQG�UHFRPPHQGDWLRQV�

7KLV�DFWLRQ�UHVHDUFK�VWXG��SURYLGHV�

HPSLULFDO� HYLGHQFH� WKDW� SURFHVV�EDVHG�

tasks� represent� an� e�ective� pedagogical�

DSSURDFK� IRU� PLWLJDWLQJ� �,� RYHUXVH� LQ�

JUDPPDU� FRXUVH� DVVLJQPHQWV� DPRQJ�

(QJOLVK�PDMRU�VWXGHQWV�DW�WKH��FDGHP��RI�

3XEOLF� �GPLQLVWUDWLRQ� DQG� *RYHUQDQFH��

%�� UHTXLULQJ� VWXGHQWV� WR� GHPRQVWUDWH�

DQDO�WLFDO�UHDVRQLQJ�WKURXJK�LQWHUPHGLDWH�

VWHSV��WKLV�DSSURDFK�IRUHJURXQGV�OHDUQHUV��

FRJQLWLYH� SURFHVVHV� DQG� OLPLWV� WKH�

VXEVWLWXWLRQ� RI� �,�JHQHUDWHG� RXWSXWV� IRU�

JHQXLQH�DFDGHPLF�ZRUN�

The� �ndings� indicate� that� process-

EDVHG� WDVNV� VXSSRUW� WZR� NH�� GLPHQVLRQV�

RI� KLJKHU� HGXFDWLRQ� LQ� WKH� �,� HUD�� WKH�

GHYHORSPHQW� RI� JUDPPDWLFDO� DQDO�VLV�

FRPSHWHQFH� DQG� WKH� UHLQIRUFHPHQW� RI�

DFDGHPLF� LQWHJULW�� LQ� DVVHVVPHQW�� %��

shifting� attention� from� �nal� answers� to�
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UHDVRQLQJ� SURFHVVHV�� WKLV� DSSURDFK� DOVR�

SURPRWHV�LQGHSHQGHQW�DQDO�WLFDO�WKLQNLQJ�

0RUH�EURDGO���WKH�VWXG��GHPRQVWUDWHV�

WKH�IHDVLELOLW��RI�DSSO�LQJ�SURFHVV�RULHQWHG�

WDVN� GHVLJQ� LQ� DQDO�WLFDOO�� GHPDQGLQJ�

()/� FRXUVHV� DQG� VXJJHVWV� LWV� SRWHQWLDO�

VFDODELOLW��WR�VLPLODU�LQVWUXFWLRQDO�FRQWH�WV��

)XWXUH� UHVHDUFK� PD�� H�SDQG� SDUWLFLSDQW�

samples,�examine�longer-term�e�ects,�and�

LQFRUSRUDWH�PRUH�V�VWHPDWLF�PHDVXUHV�RI��,�

LQYROYHPHQW� WR�HYDOXDWH� WKH� VXVWDLQDELOLW��

RI� VXFK� LQWHUYHQWLRQV� LQ� WHFKQRORJ��ULFK�

OHDUQLQJ�HQYLURQPHQWV�

)URP� D� SHGDJRJLFDO� SHUVSHFWLYH��

JUDPPDU� LQVWUXFWRUV� PD�� FRQVLGHU�

LQWHJUDWLQJ�SURFHVV�EDVHG�WDVNV�WKDW�UHTXLUH�

VWXGHQWV�WR�GRFXPHQW�LQWHUPHGLDWH�DQDO�WLFDO�

VWHSV�� DOORZLQJ� DVVHVVPHQW� WR� IRFXV� RQ�

reasoning� rather� than��nal�answers.�At� the�

LQVWLWXWLRQDO� OHYHO�� FOHDUHU� JXLGHOLQHV� IRU�

UHVSRQVLEOH��,�XVH�LQ�DFDGHPLF�DVVLJQPHQWV�

DUH� QHHGHG� WR� HQVXUH� WKDW��,� IXQFWLRQV� DV�

D� VXSSRUWLYH� OHDUQLQJ� WRRO� UDWKHU� WKDQ� D�

VXEVWLWXWH�IRU�VWXGHQWV��DQDO�WLFDO�WKLQNLQJ�
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