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Arti!cial Intelligence and Education:  
How Can "ey Complement Each Other?

ABSTR ACT

Artificial intelligence is invading all facets of our society. $e education sector must also ask 
itself what its contribution will be. $e questions addressed in this article are: What will 
we gain? What will we lose? What position should we take to bring the benefits of AI to 
students? After defining what it is and can be, we focus on descriptions and illustrations 
of its functions in teaching and learning: how to differentiate? Interact? Guide? Assess? for 
the benefit of the learner?
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1. Introduction

AUWLƢFLDO�LQWHOOLJHQFH�LV�LQWHOOHFWXDOO\�VHGXFWLYH��FDSDEOH�RI�GHIHDWLQJ�ZRUOG�
FKHVV�FKDPSLRQV��'HHS�%OXH�ş�������RU�*R�FKDPSLRQV��$OSKD*R�ş��������

RI�PDNLQJ�LWVHOI�XQGHUVWRRG�E\�D�VPDUWSKRQH�E\�JLYLQJ�LW�YHUEDO�LQVWUXFWLRQV�
�6LUL�ş�������$OH[D�ş�������*RRJOH�$VVLVWDQW�ş�������DQG�DFFHVVLQJ�LW�WKURXJK�
IDFLDO�UHFRJQLWLRQ��)DFH�,'�ş�������RU�HYHQ�WUDQVODWLQJ�WH[W�IURP�(QJOLVK�WR�
)UHQFK�LQ�UHDO�WLPH��*RRJOH�7UDQVODWRU�ş�������'HHS/�ş��������

,W�DOVR�SOD\V�DQ�LQFUHDVLQJO\�SURPLQHQW�UROH�LQ�ƢOPV�DQG�WHOHYLVLRQ�VHULHV��
+DO������LQ������ŧ6SDFH�2G\VVH\Ũ��.XEULFN��������DV�RQH�RI�WKH�SUHFXUVRUV��
,Q�ŧ+HUŨ��E\�6SLNH�-RQ]H���������6DPDQWKD��WKH�DUWLƢFLDO�LQWHOOLJHQFH�LQWHJUDWHG�
LQWR�WKH�RSHUDWLQJ�V\VWHP�RI�7KHRGRUHŤV�FRPSXWHU��LV�HQGRZHG�ZLWK�D�VHQVLWLYLW\�
ZKLFK��VROHO\�WKDQNV�WR�YRFDO�FRQYHUVDWLRQV��DOORZV�IRU�WKH�FUHDWLRQ�RI�LQ�GHSWK�
KXPDQ�UHODWLRQVKLSV��IULHQGVKLS��FRPSOLFLW\��ORYH��HWF����$YD��WKH�DUWLƢFLDO�LQWHOOL-
JHQFH�LQ�ŧ([�0DFKLQDŨ��*DUODQJ���������KDV�D�ERG\�DQG�FDQ�PDQLSXODWH�IHHOLQJV�
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DQG�GHYHORSLQJ�KHU�RZQ�VWUDWHJLHV�WR�IUHH�KHUVHOI�IURP�WKH�GHSHQGHQFH�RI�KHU�
human designers.

1.2. What will we gain?

$OWKRXJK�DUWLƢFLDO�LQWHOOLJHQFH�LV�REYLRXVO\�QRW�FXUUHQWO\�FDSDEOH�RI�EHLQJ�DX-
WRQRPRXV�LQ�WKH�ZD\�WKHVH�ƢFWLRQV�SUHVHQW�LW��LWV�FDSDFLWLHV�LQ�YHU\�VSHFLƢF�
ƢHOGV�DUH�VRPHWLPHV�PXFK�PRUH�HIIHFWLYH�WKDQ�WKRVH�RI�KXPDQ�EHLQJV��$QG�WKH�
LPSDFWV�FDQ�EH�SRVLWLYH��IRU�H[DPSOH��LQ�WKH�ƢHOG�RI�KHDOWK��WKH�UHFRJQLWLRQ�RI�
VNLQ�FDQFHUV��6FLHQFHV�HW�$YHQLU��������E\�DQ�$,�KDV�SURYHG�WR�EH�EHWWHU��ZLWK�
����HIƢFLHQF\��WKDQ�WKRVH�RI����GHUPDWRORJLVWV��,V�LW�WKHUHIRUH�VWLOO�QHFHVVDU\�WR�
WUDLQ�UDGLRORJLVWV�LQ����\HDUV�ZKHQ�D�IHZ�PRQWKV�DUH�HQRXJK�WR�GHYHORS�D�PRUH�
competent AI? In terms of travel safety, the impact of intelligent systems makes 
LW�SRVVLEOH��RQ�WKH�RQH�KDQG��WR�RSWLPLVH�URXWHV�DFFRUGLQJ�WR�WUDIƢF�GHQVLW\�DQG��
RQ�WKH�RWKHU�KDQG��WR�DYRLG�URDG�DFFLGHQWV������OHVV�DFFRUGLQJ�WR�%HUWRQFHOOR�
	�:HH�>����@��WKDQNV�WR�LQWHOOLJHQW�V\VWHPV�HQDEOLQJ�DXWRQRPRXV�GULYLQJ�

$OPRVW�DOO�VHFWRUV�RI�DFWLYLW\�ZLOO�EH�LPSDFWHG�E\�GLJLWDO�WHFKQRORJ\�LQ�JHQHUDO�
DQG�$,�LQ�SDUWLFXODU��ZLWK�SRVLWLYH�HIIHFWV�IRU�WKH�ZHOO�EHLQJ�RI�LQGLYLGXDOV��EXW�
RI�FRXUVH�DOVR�ZLWK�SRLQWV�RI�DWWHQWLRQ�WKDW�VKRXOG�QRW�EH�RYHUORRNHG�

1.3. What will we lose?

$�ş�-REV" <HV��VRPH�ZLOO�GLVDSSHDU��7KRVH�IRU�ZKLFK�DXWRPDWLRQ�FDQ�KHOS�PDNH�
WKH�MRE�OHVV�DUGXRXV��:KHUH�UHSHWLWLYH�SURFHGXUHV�WKDW�DUH�QRW�QHFHVVDULO\�UH-
ZDUGLQJ�IRU�KXPDQV�FDQ�EH�WDNHQ�RYHU�E\�D�IRUP�RI�DXWRPDWLRQ��)RU�H[DPSOH��
data encoding, driving heavy goods vehicles, etc.

,I�VRPH�SURIHVVLRQV�KDYH�WR�LPSOHPHQW�D�SURFHVV�RI�UHQHZDO�RI�WKHLU�FRUH�
EXVLQHVV�RU�ULVN�EHFRPLQJ�LUUHOHYDQW��KLVWRU\�KDV�VKRZQ�XV�WKDW�RWKHU�SURIHV-
VLRQV�DUH�HPHUJLQJ��7KH�GD\�FDUV�EHJDQ�WR�SRSXODWH�RXU�URDGV�DW�WKH�H[SHQVH�RI�
KRUVH�GUDZQ�FDUULDJHV��LURQPRQJHUV�DQG�KRUVH�WUDGHUV�JUDGXDOO\�GLVDSSHDUHG�
LQ�IDYRXU�RI�PHFKDQLFV�DQG�FRDFKEXLOGHUV��,Q�WKH�GLJLWDO�DJH��GURQH�SLORWV��GLJ-
LWDO�ODZ\HUV�DQG�HOHFWURQLFV�HQJLQHHUV�ZLOO�KDYH�QHZ�MRE�RSSRUWXQLWLHV�DV�WKH�
economy improves.

%�ş�7KH�RZQHUVKLS�RI�RXU�SULYDWH�GDWD WKDW�ZH�ZLOOLQJO\��RU�XQZLOOLQJO\��JLYH�
WR�WKH�*$)$0V��*RRJOH�$SSOH�)DFHERRN�$PD]RQ�DQG�0LFURVRIW��PD\�EH�RXW�RI�
RXU�KDQGV��'DWD�SURWHFWLRQ�SURFHVVHV�PXVW�EH�SURSHUO\�DFWLYDWHG�E\�PDQDJHDEOH�
DQG�UHDVRQDEOH�SURFHGXUHV�WKDW�DOORZ�HYHU\RQH�WR�VD\�KRZ�WKH\�ZDQW�WKHLU�SHU-
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VRQDO�GDWD�WR�EH�XVHG�VR�WKDW�WKH\�UHWDLQ�FRQWURO��:LWKRXW�EHFRPLQJ�SDUDQRLG��
ZLWKRXW�SURKLELWLQJ�XVH�LQ�VFKRROV�DW�WKH�ULVN�RI�QRW�HGXFDWLQJ�IRU�LQWHOOLJHQW�XVH�

&�ş�7KH�YDOXHV�ZH�ZLVK�WR�GHIHQG�FDQ�EH�XQGHUPLQHG�E\�LQDSSURSULDWH�XVHV�
RI�$,��WKH�LPSOHPHQWDWLRQ�RI�HOHFWURQLF�FKLSV�LQ�WKH�EUDLQ�WR�ERRVW�RXU�FRJQLWLYH�
FDSDFLWLHV��EHLQJ�ORFDWHG�HYHU\ZKHUH�DQG�DOO�WKH�WLPH��IDYRXULQJ�WKH�WUDQVPLV-
VLRQ�RI�IDOVH�LQIRUPDWLRQ��IDNH�QHZV���HWF��(WKLFV�LV�DW�WKH�KHDUW�RI�GHDOLQJ�ZLWK�
AI issues. It is a democratic issue.

1.4. What do we need to put in place to make the digital transition a success?

,I�ZH�DUH�YLJLODQW��ZH�ZLOO�ORVH�QRWKLQJ��,W�ZDVQŤW�EHWWHU�EHIRUH��6HUUHV��������
DV�VRPH�FKDJULQV�IHHO�WKH\�PXVW�FODLP��$V�ORQJ�DV�HYHU\RQH�WDNHV�KROG�RI�WKHVH�
GLJLWDO�LVVXHV��DQG�WKRVH�RI�$,�LQ�SDUWLFXODU��WR�UHJXODWH�WKH�HYROXWLRQ�RI�WKHVH�
XVHV�LQ�IDYRXU�RI�KXPDQ�ZHOO�EHLQJ��7KLV�LV�D�FLYLF�LVVXH��,W�LV�RQH�RI�WKH�LQYHVW-
ments that education must not miss at the risk of missing the turn of the digital 
transition. Companies like Kodak or Nokia did not negotiate it in time, and are 
QRZ�UHGXFHG�WR�D�WULFNOH��,I�ZH�GR�QRW�ZDQW�WKH�VFKRRO�DV�DQ�LQVWLWXWLRQ�WR�EH�
GHSULYHG�RI�LWV�HGXFDWLRQDO�SUHURJDWLYHV��ZH�QHHG�WR�GHWHUPLQH�KRZ�WKHVH�GLJLWDO�
LVVXHV�ZLOO�EH�WDNHQ�LQWR�DFFRXQW�VR�WKDW�RXU�HGXFDWLRQDO�DSSURDFKHV�ƢW�LQWR�WKH�
FXUUHQW�DQG�PRGHUQ�VRFLHWDO�FRQWH[W��7KH�ZRUOG�RI�HGXFDWLRQ�FDQQRW�UHPDLQ�RQ�
D�SDWK�WKDW�LJQRUHV�WKH�H[LVWHQFH�RI�DUWLƢFLDO�LQWHOOLJHQFH�DQG�LWV�HIIHFWV��ŧ)RU�LI�
ZH�PDNH�WKH�GLJLWDO��WKH�GLJLWDO�DOVR�PDNHV�XVŨ��&DUGRQ��������S�����

2. Artificial intelligence (AI): what is it?

7KH�GHƢQLWLRQ�JLYHQ�E\�.XU]ZHLO��������LV�DV�IROORZV��LW�LV�ŧWKH�ƢHOG�RI�UHVHDUFK�
relating to the construction of machines performing tasks considered to require 
LQWHOOLJHQFHŨ��%HKLQG�RQH�RI�WKH�ZD\V�RI�FKDUDFWHULVLQJ�LW��OHW�XV�WU\�WR�XQGHUVWDQG�
ZKDW�LW�FRYHUV�PRUH�SUHFLVHO\�

+LVWRULFDOO\��$ODQ�7XULQJ�ZDV�WKH�ƢUVW�WR�WDON�DERXW�WKH�LQWHOOLJHQFH�RI�PD-
FKLQHV�LQ�������7KH�WHUP�$UWLƢFLDO�,QWHOOLJHQFH�ZDV�ƢUVW�XVHG�LQ������E\�0F-
&DUWK\��+LV�WHDP�DW�6WDQIRUG�KDG�WKH�DPELWLRQ�RI�PDNLQJ�WKH�PDFKLQH�VR�LQWHO-
OLJHQW�WKDW�LW�ZRXOG�VXSSODQW�KXPDQV��$�IHZ�\HDUV�ODWHU��LQ�������(QJHOEDUW�WRRN�
D�GLIIHUHQW�SRVLWLRQ��QDPHO\�WKDW�RI�WKH�GLJLWDO�PDFKLQH�ŧDXJPHQWLQJŨ�UDWKHU�
than replacing humans. 

,W�LV�VWLOO�WKLV�SRVLWLRQ�WKDW��VHYHUDO�GHFDGHV�ODWHU��ZH�EHOLHYH�ZH�PXVW�GHIHQG��
WKH�FRPSOHPHQWDULW\�RI�KXPDQ�LQWHOOLJHQFH�DQG�DUWLƢFLDO�LQWHOOLJHQFH�
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2.1. From symbolic AI to connectionist AI to generalist AI

Algorithms DUH�ƢQLWH�DQG�XQDPELJXRXV�VHTXHQFHV�RI�RSHUDWLRQV�RU�LQVWUXFWLRQV�
IRU�VROYLQJ�D�FODVV�RI�SUREOHPV��ŧ$OJRULWKPHŨ���������7KH�ƢUVW�VWHSV�LQ�$,�ZHUH�
in the direction of trying to reproduce, in the form of algorithms, the logic of 
QDWXUDO�UHDVRQLQJ��7KH�PHFKDQLFŤV�GLDJQRVLV�LV�EURNHQ�GRZQ�LQWR�UXOHV�ZKLFK�
DUH�WUDQVIHUUHG�WR�WKH�FRPSXWHU�ZKLFK�PXVW�PDNH�GHFLVLRQV�OLNH�D�KXPDQ�
PHFKDQLF��7KLV�LV�V\PEROLF�$,��7KHVH�H[SHUW�V\VWHPV�KDYH�VKRZQ�WKHLU�OLPLWV�
LQ�WHUPV�RI�HIƢFLHQF\��0DLQO\�EHFDXVH�PDQ\�YDULDEOHV�FRXOG�QRW�EH�WDNHQ�LQWR�
DFFRXQW�LQ�WKH�GHFLVLRQ�PDNLQJ�SURFHVV��HPRWLRQV��FRQWH[W��LQWXLWLRQV��+RXG«��
�������$V�D�UHVXOW��WKH�ƢHOG�RI�DFWLRQ�RI�V\PEROLF�$,�UHPDLQHG�FLUFXPVFULEHG��
3URJUDPPHG�IRU�FKHVV��LW�LV�QRW�FDSDEOH�RI�GULYLQJ��$QG�WKH�RQH�WKDW�KHOSV�ZLWK�
navigation cannot detect cancerous spots. To develop an intelligence closer to 
KXPDQ�UHDVRQLQJ��$,�ZRXOG�KDYH�KDG�WR�EH�DEOH�WR�EXLOG�EULGJHV�EHWZHHQ�GRPDLQV�
�PXOWLGLVFLSOLQDULW\���WR�MXGJH�WKH�UHOHYDQFH�RI�LWV�DFWLRQV��FULWLFDO�WKLQNLQJ�DQG�
FRPPRQ�VHQVH���7KLV�LV�VRPHWKLQJ�LW�DEVROXWHO\�GRHV�QRW�KDYH

$�GLIIHUHQW�DSSURDFK�KDV�EHHQ�WDNHQ��5DWKHU�WKDQ�WHDFKLQJ�LW�ZKDW�LW�QHHGV�
WR�NQRZ��OHW�LW�OHDUQ�E\�LWVHOI��WKLV�LV�PDFKLQH�OHDUQLQJ��,QVWHDG�RI�FRGLQJ��OHWŤV�
FRQIURQW�LW�ZLWK�PXOWLSOH�H[DPSOHV�IURP�ZKLFK��E\�DQ�LQGXFWLYH�PHWKRG��WKH�$,�
ZLOO�JUDGXDOO\�OHDUQ�WKH�UXOHV�LQ�DQ�LQFUHDVLQJO\�VXEWOH�ZD\��%\�SURYLGLQJ�PDQ\�
�WKRXVDQGV�RU�HYHQ�PLOOLRQV��RI�YLGHRV�RI�IRRWEDOO�PDWFKHV��WKH�$,�ZLOO�EH�DEOH�WR�
LVRODWH�WKH�UXOHV�IRU�NLFN�LQV��LQGLUHFW�IUHH�NLFNV�DQG�HYHQ�RIIVLGH��,W�XVHV�SURED-
ELOLVWLF�PHWKRGV�WKDW�DOORZ�LW�WR�EXLOG�EULGJHV�EHWZHHQ�VLPLODU�VLWXDWLRQV��7KLV�
LV�FRQQHFWLRQLVW�$,��%\�VXFFHVVLYH�DSSUR[LPDWLRQV��LW�PDQDJHV�WR�GLVFULPLQDWH�
and generalise concepts from one another.

� +RZHYHU��WKH�SRVVLELOLWLHV�IRU�FURVV�GLVFLSOLQDU\�WKLQNLQJ�UHPDLQ�OLPLWHG��
2QH�DWWHPSW�WR�PRYH�WRZDUGV�WKLV�PXOWLGLVFLSOLQDU\�WKLQNLQJ�LV�WR�UHSURGXFH�
WKH�IXQFWLRQLQJ�RI�WKH�EUDLQ��7KLV�LV�GHHS�OHDUQLQJ��6WDUWLQJ�ZLWK�SHUFHSWLRQV�
WR�JUDGXDOO\�UHFRQVWUXFW�UHDOLW\�WKURXJK�WKH�SDWWHUQ�WKDW�ZRXOG�EH�IROORZHG�LQ�
D�QHXUDO�QHWZRUN��7KH�ELOOLRQV�RI�IDFHV�WKDW�DUH�DQDO\VHG�PDNH�LW�SRVVLEOH�DW�VRPH�
SRLQW�LQ�WKH�SURFHVV�WR�DIƢUP��ZLWK�DQ�LQFUHDVLQJO\�KLJK�SHUFHQWDJH�RI�VXFFHVV��
WKDW�LW�LV�\RXUV�RU�\RXU�VLVWHUŤV�RU�\RX�FDQ�VHH�ZK\�\RXU�SKRWRV�RQ�,QVWDJUDP�
are highly prized in order to feed these learning machines.  

+RZHYHU��WKHVH�VWLOO�QHHG�WR�EH�KHOSHG�E\�KXPDQV��7KH�V\VWHP�WKLQNV�LW�LV�
\RXU�VLVWHU�LQ�WKLV�SKRWRJUDSK�DQG�ZLOO�WKHUHIRUH�DVN�\RX�WR�FRQƢUP�LW�RU�QRW��
This is supervised learning. $QG�VR��OLWWOH�E\�OLWWOH��WKH�V\VWHP�DGMXVWV�LWVHOI�WR�
recognise your face, your cat, cancerous spots, pedestrian crossings, etc. Once 
DJDLQ��\RX�FDQ�VHH�ZK\��XQGHU�WKH�JXLVH�RI�VHFXULW\��\RX�DUH�KHOSLQJ�WR�WHDFK�DQ�
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DUWLƢFLDO�LQWHOOLJHQFH�ZKDW�LW�ZLOO�KDYH�WR�UHFRJQLVH�RQH�GD\�ZLWKRXW�\RXU�KHOS�
E\�LGHQWLI\LQJ�REMHFWV�LQ�LPDJHV�

%XW�ZH�DUH�VWLOO�D�ORQJ�ZD\�IURP�VWURQJ��JHQHUDOLVW�$,� WKH�NLQG�WKDW�ZLOO�EHJLQ�
E\�EHLQJ�WUDQVGLVFLSOLQDU\��LQWHOOLJHQW�LQ�PDQ\�ƢHOGV�DQG�FDSDEOH�RI�EXLOGLQJ�
EULGJHV�EHWZHHQ�WKHP��:H�DUH�QRW�DW�DOO�DW�WKH�GDZQ�RI�DXWRQRPRXV�$,�WKDW�ZLOO�
EHFRPH�LQGHSHQGHQW�RI�WKH�KXPDQ�EHLQJ�ZKR�GHVLJQHG�LW��:H�DUH�IDU�IURP�WKLV�
UHDOLW\�DQG�RSLQLRQV�RQ�ZKHWKHU�LW�ZLOO�HYHU�KDSSHQ�DUH�QRW�DW�DOO�FRQYHUJHQW�
DPRQJ�WKH�H[SHUWV�WKHPVHOYHV��$OH[DQGUH���������%XW�ZKR�NQRZV"�/HWŤV�NHHS�
RXU�H\HV�RSHQ��$QG�OHWŤV�SUHSDUH�RXU�FKLOGUHQ����IURP�VFKRRO�RQZDUGV�

3. Artificial intelligence has its place in schools

'LJLWDO��VRFLDO�QHWZRUNV��DUWLƢFLDO�LQWHOOLJHQFH��WHFKQRORJLHV�PXVW�EH�SUHVHQW�LQ�
VFKRROV��,W�LV�D�VRFLDO�LPSHUDWLYH��GH�OD�3RUWH���������%HFDXVH�LI�WKH�PRVW�GLJLWDOO\�
GHSULYHG��DQG�ZH�DUH�QRW�WDONLQJ�KHUH�DERXW�GLJLWDO�HTXLSPHQW��DUH�QRW�HGXFDWHG�
in the appropriate uses of the tools, the digital divide of the second degree (the 
XVHV�RI�WKH�GLJLWDO��RU�RI�WKH�WKLUG�GHJUHH��WKH�H[SORLWDWLRQ�RI�WKH�LQIRUPDWLRQ�
DYDLODEOH�IURP�WKHVH�GLJLWDO�QHWZRUNV��ZLOO�EHFRPH�PRUH�SURQRXQFHG�EHWZHHQ�
WKH�KDYHV�DQG�WKH�KDYH�QRWV��IRU�ZKRP�WKH�VFKRRO�ZLOO�KDYH�IDLOHG�LQ�LWV�PLVVLRQ�

,W�LV�WKHUHIRUH�HVVHQWLDO�WR�LQWHJUDWH�WKHVH�DUWLƢFLDO�LQWHOOLJHQFH�WHFKQRORJLHV��
as they can help to facilitate all aspects of the teaching and learning process, 
ERWK�LQ�WHUPV�RI�RUJDQLVDWLRQ�DQG�UHJXODWLRQ��)URP�JXLGDQFH�WR�WKH�SURYLVLRQ�
of targeted content, from interaction management to learning monitoring and 
DVVHVVPHQW��DOO�WKH�PDQ\�WDVNV�WKDW�D�WHDFKHU�FDQ�EHQHƢW�IURP�$,�LQSXWV�

3.1. To differentiate

3RVLWLRQ�WKH�VWXGHQW�ZKHUH�KH�VKH�ZLOO�EH�PRVW�DEOH�WR�OHDUQ�HIIHFWLYHO\�LQ�WKH�
course. Take account of prior learning and offer challenging situations. Both 
the teacher and the pupil need such opportunities. The principle of adaptive 
GHYLFHV�LV�WR�KDYH�DV�FRPSOHWH�D�YLHZ�DV�SRVVLEOH�RI�WKH�OHDUQHUŤV�SURJUHVV�LQ�
RUGHU�WR�EH�DEOH�WR�SURSRVH�UHOHYDQW�WDVNV�LQ�WHUPV�RI�SURJUHVVLYHQHVV��1R�RQH�
LV�OHIW�LQ�GLIƢFXOW\��QR�RQH�LV�IUXVWUDWHG�E\�EHLQJ�KHOG�EDFN�

7KH�7DFLW�VRIWZDUH1�GHYHORSHG�DW�WKH�8QLYHUVLW\�RI�5HQQHV�LV�EDVHG�RQ�WKLV�OLYH�
DGDSWDWLRQ�ORJLF��)URP�WKH�UHVXOWV�REWDLQHG�E\�WKH�OHDUQHUV��WKH�VWDWLVWLFDO�PRGHO�

1 https://tacit.univ-rennes2.fr/

https://tacit.univ-rennes2.fr/
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�5DVFK�LWHP�UHVSRQVH�PRGHO��HVWDEOLVKHV�D�SUHFLVH�FRUUHVSRQGHQFH�EHWZHHQ�
WKH�OHYHO�UHDFKHG��LQ�LQIHUHQWLDO�UHDGLQJ�DQG�YRFDEXODU\�GHYHORSPHQW��DQG�WKH�
UHODWLYH�GLIƢFXOW\�RI�WKH�WDVNV�SURSRVHG�DIWHUZDUGV��7KH�OHDUQLQJ�HQYLURQPHQW�
WKXV�PDNHV�LW�SRVVLEOH�WR�VLPXOWDQHRXVO\�GLIIHUHQWLDWH�VWXGHQW�DFWLYLW\�DQG�EHWWHU�
manage the heterogeneity of the students in the class. Lalilo2 is a private version 
GHYHORSHG�E\�RWKHUV�WKDW�DGRSWV�WKH�VDPH�ORJLF�RI�XVLQJ�$,�

,Q�WKH�VDPH�ZD\�WKDW�VRFLDO�QHWZRUNLQJ�DOJRULWKPV�SURYLGH�XV�ZLWK�LQ-
IRUPDWLRQ�RU�DGYHUWLVLQJ�EDVHG�RQ�RXU�SUHIHUHQFHV��OHVVRQV�FDQ�EH�LOOXVWUDWHG�
according to some of our preferences. If a student has a strong interest in the 
SUHKLVWRULF�SHULRG��D�VHULHV�RI�H[DPSOHV�FRXOG�EH�SURYLGHG�EDVHG�RQ�WKLV�LQWHU-
HVW��7KH�FRQWHQW�LV�WKHUHIRUH�SHUVRQDOLVHG�IRU�HDFK�OHDUQHU�LQ�VXFK�D�ZD\�DV�WR�
motivate them. 

Khan Academy3 is a learning platform that uses these techniques to offer 
OHDUQLQJ�SDWKV�WKDW�DUH�GLIIHUHQWLDWHG�LQ�WHUPV�RI�WKH�QXPEHU�RI�H[HUFLVHV��W\SHV�
of cues provided to students according to their personal characteristics.

3.2. To interact

7R�PDNH�WKH�OHDUQHU�DFWLYH��LQWHUDFWLYH�VLWXDWLRQV�DUH�D�YDOXDEOH�DLG�WR�OHDUQLQJ��
7KH�FRQYHUVDWLRQDO�PRGH�LV�DQ�DSSURDFK�WKDW�ZH�XVH�RQ�D�GDLO\�EDVLV��2QH�RI�
the great challenges of AI in education is to create systems that can address 
OHDUQHUV�LQ�QDWXUDO�ODQJXDJH��&KDWERWV��VRIWZDUH�ZLWK�ZKLFK�LW�LV�SRVVLEOH�WR�KDYH�
D�FRQYHUVDWLRQ��RIWHQ�YLD�LQVWDQW�PHVVDJLQJ��DUH�LQFUHDVLQJO\�EHLQJ�XVHG��,Q�������
)DFHERRNŤV�PDVVLYH�LQYHVWPHQW�LQ�QDWXUDO�ODQJXDJH�SURFHVVLQJ�LQFUHDVHG�WKH�
popularity of these programs. The interest in these conversation automation 
GHYLFHV�LV�DOO�WKH�PRUH�LPSRUWDQW�DV�WKH�QXPEHU�RI�XVHUV�RI�LQVWDQW�PHVVDJLQJ�
VRIWZDUH�FRQWLQXHV�WR�JURZ��,W�LV�HVWLPDWHG�WKDW�WKHUH�DUH�RYHU���ELOOLRQ�XVHUV�
ZRUOGZLGH�RQ�VPDUWSKRQHV�DORQH�LQ�������$VNLQJ�IRU�KHOS�IURP�D�WHFKQLFDO�
VXSSRUW�VHUYLFH�QRZ�PHDQV�EHLQJ�WDNHQ�FDUH�RI�YLD�D�FKDWERW��FRQYHUVDWLRQDO�
URERW���7KH�GHYHORSPHQW�RI�VRIWZDUH�VXFK�DV�5HFDVW�RU�&KDWIXHO�RIIHUV�WKH�
RSSRUWXQLW\�WR�GHYHORS�FKDWERWV�TXLWH�HDVLO\�XVLQJ�EORFNV�RI�LQVWUXFWLRQV�WR�
EH�RUJDQLVHG�ZLWK�HDFK�RWKHU��'L�(PLGLR�HW�DO���������KDYH�WKXV�GHYHORSHG�
D�FKDWERW�WR�HQDEOH�WKH�UHYLVLRQ�RI�JHRPHWU\�FRQFHSWV�IRU�WKH�HQG�RI�SULPDU\�
VFKRRO��,QWHJUDWHG�LQWR�)DFHERRN�0HVVHQJHU��WKH�VWXGHQW�LQWHUDFWV�ZLWK�WKH�UR-
ERW��7KH�URERW�SURSRVHV�GLIIHUHQW�UHYLVLRQ�WRSLFV��7KH�SXSLO�LV�DVNHG�D�TXHVWLRQ�

2 KWWSV���ZZZ�ODOLOR�FRP�
3 KWWSV���IU�NKDQDFDGHP\�RUJ�DERXW

https://www.lalilo.com/
https://fr.khanacademy.org/about
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RQ�D�VXEMHFW�E\�WKH�ERW�DQG�IRUPXODWHV�KLV�DQVZHU��,I�WKH�DQVZHU�LV�FRUUHFW��WKH�
ERW�PRYHV�RQ�WR�WKH�QH[W�TXHVWLRQ��LI�WKH�DQVZHU�LV�SDUWLDO��WKH�ERW�DVNV�IRU�WKH�
PLVVLQJ�LQIRUPDWLRQ�DQG�HQFRXUDJHV�WKH�OHDUQHU�WR�FODULI\�KLV�RU�KHU�DQVZHU��
,Q�WKH�HYHQW�RI�D�ZURQJ�DQVZHU�IRU�ZKLFK�WKH�FDXVH�LV�LGHQWLƢHG��WKH�ERW�RIIHUV�
VSHFLƢF�KHOS��LQ�WKH�HYHQW�RI�DQ�DQVZHU�IRU�ZKLFK�WKH�FDXVH�LV�QRW�LGHQWLƢHG��
WKH�ERW�DVNV�WKH�OHDUQHU�WR�UHIRUPXODWH��7KH�FKDOOHQJH�RI�SURJUDPPLQJ�WKH�ERW�
LV��RI�FRXUVH��WR�DFKLHYH�WKLV�ODVW�VLWXDWLRQ�DV�OLWWOH�DV�SRVVLEOH��7KH�H[SORLWDWLRQ�
RI�FRQYHUVDWLRQ�WUDFHV�LV�YDOXDEOH��DV�LW�DOORZV�GHYHORSHUV�WR�LGHQWLI\�IUHTXHQW�
HUURUV�DQG�LPSURYH�WKH�FRQYHUVDWLRQ�DOJRULWKP��7KLV�FRPPXQLFDWLRQ�EHWZHHQ�
D�KXPDQ�DQG�VRIWZDUH�LV�DOVR�SRVVLEOH�YLD�WKH�DXGLR�FKDQQHO��OLNH�V\VWHPV�VXFK�
DV�6LUL�RU�$OH[D�DYDLODEOH�RQ�VPDUWSKRQHV�RU�YLD�FRQQHFWHG�VSHDNHUV��$PD]RQ�
(FKR��*RRJOH�+RPH��+RPH�3RG��

+RRG�HW�DO���������KDG�WKH�LGHD�WR�UHYHUVH�WKLV�SURFHVV��7KH�DLP�RI�WKH�LQWHU-
DFWLRQ�KHUH�LV�WR�JHW�WKH�VWXGHQWV�WR�WHDFK�WKH�URERW��1DR��ZKDW�LW�QHHGV�WR�NQRZ��
)RU�H[DPSOH��VWXGHQWV�ZKR�DUH�OHDUQLQJ�WR�ZULWH�E\�KDQG�DUH�WKHQ�UHVSRQVLEOH�
IRU�WHDFKLQJ�WKH�URERW�WR�IRUP�OHWWHUV�FRUUHFWO\��3XSLOV�VKRXOG�WKHUHIRUH�IRFXV�
RQ�WKH�SURFHVV�RI�ZULWLQJ�WKH�OHWWHUV�FRUUHFWO\��7KH�URERW�FDQ�OHDUQ�IURP�WKH�
student’s demonstration of the correct process and from the reinforcement it 
has provided to achieve the goal.

3.3 To guide the learner

A factor of success in learning is the regulation of the process implemented 
E\�WKH�OHDUQHU��)URP�D�FRQFHSWXDO�SRLQW�RI�YLHZ��UHJXODWLRQ�FDQ�EH�GHƢQHG�DV�
WKH�SURFHVV�WKDW�DOORZV�D�V\VWHP�WR�PDLQWDLQ�D�VWDWH�RI�HTXLOLEULXP��5D\QDO�	�
5LHXQLHU���������,Q�KLV�ZRUN��3LDJHW��������S�������DOUHDG\�SXW�IRUZDUG�WKLV�
LGHD�RI�HTXLOLEULXP��ŧWKH�SURSHU�IXQFWLRQ�RI�UHJXODWLRQ�LV��LQ�DOO�GRPDLQV��WR�
LQIRUP�D�V\VWHP�LQ�DFWLRQ�DERXW�WKH�UHVXOWV�RI�LWV�DFWLRQV�DQG�WR�FRUUHFW�WKHP�
DFFRUGLQJ�WR�WKH�UHVXOWV�REWDLQHGŨ��7KLV�UHJXODWLRQ�WDVN�IRU�D�WUDLQHU�TXLFNO\�
EHFRPHV�FRPSOH[�LQ�D�VLWXDWLRQ�ZKHUH�WKH�QXPEHU�RI�OHDUQHUV�LV�KLJK��IRU�H[-
ample in a MOOC4��DQG�PD\�LQYROYH�VHYHUDO�WKRXVDQG�SDUWLFLSDQWV��7R�VXSSRUW�
WKLV�UHJXODWLRQ��WKH�V\VWHP�PXVW�LQWHUSUHW�WKH�FDOLEUDWHG�YDOXHV�E\�FRPSDULVRQ�
ZLWK�D�UHIHUHQFH�PRGHO�VHW�DW�WKH�EHJLQQLQJ��)URP�WKLV�SURFHVVLQJ��WKH�V\VWHP�
WKHQ�PDNHV�WKH�GHFLVLRQ�DV�WR�ZKHWKHU�RU�QRW�WR�LQIRUP�LQGLYLGXDOV�LQ�RUGHU�WR�
UHJXODWH�WKHLU�DFWLYLW\��,QWHJUDWHG�LQ�D�OHDUQLQJ�FRQWH[W��WKH�'XROLQJR�DVVLVWDQFH�

4 Massive Open Online Course KWWSV���IU�ZLNLSHGLD�RUJ�ZLNL�0DVVLYHB2SHQB2QOLQHB&RXUVH

https://fr.wikipedia.org/wiki/Massive_Open_Online_Course
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tool5�FRUUHVSRQGV�WR�WKLV�DXWRPDWLF�JXLGDQFH�DSSURDFK��2Q�WKH�EDVLV�RI�DQ�DQDO-
ysis of learning traces, the system informs learners of their level of progress 
LQ�OHDUQLQJ�DQG�RI�WKH�OH[LFRQ�QRW�PDVWHUHG��%\�PHDQV�RI�DQ�H�PDLO��LW�GHOLYHUV�
DQ�DXWRPDWHG�QRWLƢFDWLRQ�WR�WKH�OHDUQHUV�ZLWK�UHFRPPHQGDWLRQV�DGDSWHG�WR�
UHPHG\�WKH�VLWXDWLRQ��$W�WKH�SV\FKRPRWRU�OHYHO��DQ�LQWHUHVWLQJ�H[DPSOH�LV�RI-
IHUHG�E\�6ZLPERW��D�FRQQHFWHG�EDWKLQJ�FDS6��%DVHG�RQ�WKH�DERYH�PHQWLRQHG�
SULQFLSOH�RI�'HHS�/HDUQLQJ��WKH�GHYLFH�DQDO\VHV�WKH�DFWLYLW\�RI�VZLPPHUV�WR�JLYH�
WKHP�IHHGEDFN�RQ�WKH�TXDOLW\�RI�WKHLU�VZLPPLQJ�LQ�UHDO�WLPH��KHDG�SRVLWLRQ��
DUP�DQG�OHJ�PRYHPHQWV��HWF����$�VRXQG�VLJQDO�HPLWWHG�IURP�WKH�ER[�LQ�WKH�VZLP�
FDS�VHQGV�LQIRUPDWLRQ�WR�WKH�VZLPPHUV�ZKHQ�D�PRYHPHQW�LV�QRW�HIƢFLHQW��7KH�
WDVN�IRU�WKH�VZLPPHU�LV�WR�PDNH�WKLV�VLJQDO�VRXQG�DV�OLWWOH�DV�SRVVLEOH�ZKHQ�
training in the pool, indicating that a correction of the movement is necessary. 

3.4 To assess learning

The processing of open-ended questions in an evaluation is time-consuming 
DQG�VRPHWLPHV�UHOLHV�RQ�WKH�HYDOXDWRUŤV�VXEMHFWLYH�DVVHVVPHQW��7KLV�FRPSOH[�
WDVN�FDQ�EH�VXSSRUWHG�E\�DSSOLFDWLRQV�IRU�LQWHOOLJHQW�H[WUDFWLRQ�RI�NQRZOHGJH�
IURP�WH[W��WH[W�PLQLQJ7���7KLV�LQYROYHV�DXWRPDWLF�SURFHVVLQJ�RI�QDWXUDO�ODQJXDJH�
LQ�D�WH[W�DQG�LGHQWLI\LQJ�WKRVH�WKDW�FRUUHVSRQG�WR�RXU�HYDOXDWLRQ�FULWHULD��,Q�
HGXFDWLRQ��WKH�5HDGHUEHQFK��VRIWZDUH��*XWX�5REX�	�DO���������LV�D�JRRG�H[DP-
SOH�RI�WKLV�DSSURDFK��,W�LV�DEOH�WR�DVVHVV�WKH�WH[WXDO�FRPSOH[LW\�RI�ZULWLQJ��WKH�
GHJUHH�RI�VRFLDO�FROODERUDWLRQ�ZLWKLQ�D�JURXS��DQG�WKH�HYDOXDWLRQ�RI�OHDUQHUVŤ�
VXPPDULHV�RU�SHUVRQDO�H[SODQDWLRQV��,Q�WKH�KDQGV�RI�D�WXWRU��WKLV�V\VWHP�RIIHUV�
D�JUHDW�RSSRUWXQLW\�WR�DXWRPDWLFDOO\�JHQHUDWH�VSHFLƢF�IHHGEDFN�DQG�WR�LPSURYH�
WKH�YDOLGLW\�RI�RSHQ�HQGHG�DQVZHU�FRUUHFWLRQV�LQ�SDUDOOHO�

4. Conclusions and perspectives

7KHUH�DUH�PDQ\�PRUH�H[DPSOHV�WKDW�FRXOG�EH�PHQWLRQHG�KHUH��2Q�WKH�RQH�KDQG��
RXU�DLP�LV�WR�VKRZ�WKDW�$UWLƢFLDO�,QWHOOLJHQFH�FDQ�SOD\�D�UROH�IRU�WKH�EHQHƢW�
RI�VWXGHQWV�DQG�WKHLU�WHDFKHUV��:KHWKHU�ZH�OLNH�LW�RU�QRW��%XW��LI�ZH��DV�WKRVH�
UHVSRQVLEOH�IRU�WKH�HGXFDWLRQ�RI�RXU�FKLOGUHQ��GR�QRW�WDNH�WKLV�UHVSRQVLELOLW\�RI�

5 https://fr.duolingo.com/
6 KWWSV���ZZZ�\RXWXEH�FRP�FKDQQHO�8&Z�QHL0�%.93�Y/�I.�14M4
7 KWWSV���IU�ZLNLSHGLD�RUJ�ZLNL�)RXLOOHBGHBWH[WHV
� KWWS���UHDGHUEHQFK�FRP�

https://fr.duolingo.com/
https://www.youtube.com/channel/UCw1neiM8BKVP5vL0fK5NQjQ
https://fr.wikipedia.org/wiki/Fouille_de_textes
http://readerbench.com/
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LQWHJUDWLQJ�GLJLWDO�WHFKQRORJ\�LQWR�VFKRRO�DFWLYLWLHV��RWKHUV�ZLOO�GR�VR����DQG�DUH�
DOUHDG\�GRLQJ�VR��)DFHERRN�IRU�(GXFDWLRQ9, Google for Education10, Apple for 
Education11��HWF���(GXFDWLRQ�PXVW�WDNH�XS�WKH�GLJLWDO�LVVXH�

4.1 Tools for Education 

These are learning tools that our students must learn to use appropriately to 
LQFUHDVH�WKHLU�VNLOOV�LQ�WHUPV�RI�WHFKQLFDO�PDVWHU\��EXW�DOVR�DQG�PXFK�PRUH�LQ�
WHUPV�RI�WKLQNLQJ�DERXW�WKH�LVVXHV�WKDW�WKHVH�WHFKQRORJLHV�ZLOO�FRQIURQW�XV�ZLWK�

4.2. Human intelligence is unique

0XOWLGLVFLSOLQDU\�DUWLƢFLDO�LQWHOOLJHQFH��HQGRZHG�ZLWK�FRPPRQ�VHQVH��FULWLFDO�
WKLQNLQJ�DQG�DXWRQRP\��LV�QRW�IRU�WRPRUURZ��7KHVH�FKDUDFWHULVWLFV�DUH��VWLOO��
WKH�SUHURJDWLYH�RI�WKH�KXPDQ�EHLQJ��ZKR�LV�D�EHLQJ�RI�VHQVLWLYLW\��HPRWLRQV��
DQG�LQWXLWLRQV��FDSDEOH�RI�PDNLQJ�GHFLVLRQV�ZLWK�KLV�KHDUW�DV�ZHOO�DV�ZLWK�KLV�
UHDVRQ��,W�LV�WKHUHIRUH�WKHVH�TXDOLWLHV�WKDW�ZH�PXVW�UHO\�RQ�VR�WKDW�LQWHOOLJHQW�
WRROV�DUH�LQ�WKHLU�SODFH�DQG�WKDW�ZH�GR�QRW�WU\�WR�ƢJKW�WKHP�ZKHUH�WKH\�H[FHHG�
XV��VSHHG�RI�FDOFXODWLRQ��UHOLDELOLW\��SURFHVVLQJ�RI�QXPHURXV�GDWD��HWF����/HWŤV�
GHYHORS�WKH�VNLOOV�RI�GRFWRUV�WR�EXLOG�EULGJHV�EHWZHHQ�WKHLU�SDWLHQWŤV�GDWD�DQG�
WKHLU�OLIH��VRFLDO��IDPLO\�DQG�HPRWLRQDO�FRQWH[W��/HW�XV�WUDLQ�FDUHUV�WR�DFFRPSDQ\�
SDWLHQWV�WR�HQVXUH�WKHLU�ZHOO�EHLQJ�DQG�XVH�WKH�WRROV�WR�GLDJQRVH�SK\VLFDO�RU�
PHQWDO�DLOPHQWV�IDVWHU�DQG�EHWWHU�

Therefore, the school should focus on the mastery of technological tools 
�,�NQRZ��,�DSSURSULDWH��VR�,�PDNH�WKH�EHVW�XVH�RI�WKHP��DQG��DW�WKH�VDPH�WLPH��RQ�
WKH�GHYHORSPHQW�RI�VRIW�VNLOOV��0DXO«RQ�HW�DO���������VXFK�DV�SUREOHP�VROYLQJ��
empathy, stress management, creativity, etc. These are human assets. It is up 
WR�XV�WR�FDSLWDOLVH�RQ�WKHP�ZLWK�IXOO�NQRZOHGJH�RI�WKH�IDFWV�DQG�IRU�DQ�HIƢFLHQW�
DUWLFXODWLRQ�ZLWK�GLJLWDO�WRROV��7KHVH�WRROV��RI�ZKLFK�$UWLƢFLDO�,QWHOOLJHQFH�LV�RQH�
RI�WKH�HPDQDWLRQV��PXVW�EH�FRPSOHPHQWDU\�WR�WKH�VSHFLƢF�DQG�LUUHSODFHDEOH�
human qualities.

9 KWWSV���HGXFDWLRQ�IE�FRP�
10 https://edu.google.com/intl/fr_fr/?modal_active=none
11 KWWSV���ZZZ�DSSOH�FRP�EHIU�HGXFDWLRQ�

https://education.fb.com/
https://edu.google.com/intl/fr_fr/?modal_active=none
https://www.apple.com/befr/education/
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4.3. Ethics

7KXV�WUDLQHG��WRGD\ŤV�FKLOGUHQ��WRPRUURZŤV�DGXOWV��ZLOO�EH�DEOH��LQ�DQ�HQOLJKWHQHG�
PDQQHU��RQ�WKH�FKDOOHQJHV�RI�$,��DQG�HTXLSSHG��WKURXJK�WKH�GHYHORSPHQW�RI�
VRIW�VNLOOV��WR�PDNH�WKH�QHFHVVDU\�GHFLVLRQV�RQ�KRZ�����WR�XVH�GLJLWDO�WRROV�DQG�
regulate their use. The algorithm that steers an autonomous vehicle is pro-
JUDPPHG�E\�DQ�LQGLYLGXDO�ZKR�PXVW�GHWHUPLQH��LQ�WKH�HYHQW�RI�D�GDQJHURXV�
VLWXDWLRQ��ZKLFK�FKRLFH�WR�PDNH��WR�VHQG�WKH�FDU�RQWR�WKH�WUHH�DW�WKH�VLGH�RI�WKH�
URDG�RU�RQWR�WKH�SHGHVWULDQ�ZKR�KDV�VXGGHQO\�DSSHDUHG"�+RZ�ZLOO�WKLV�GHFL-
VLRQ�EH�PDGH"�:KR�ZLOO�PDNH�LW"�:LOO�LQVXUDQFH�FRPSDQLHV�FRQVLGHU�WKH�RZQHU�
�QRQ�GULYHU��RU�WKH�GHVLJQHU��RI�WKH�DOJRULWKP��RI�WKH�FDU�UHVSRQVLEOH"�:KLFK�
ODZ\HUV�ZLOO�GHFLGH"�2Q�WKH�EDVLV�RI�ZKLFK�ODZV"�7KH�SURIHVVLRQV�RI�HWKLFV�DQG�
GLJLWDO�ODZ�KDYH�D�EULJKW�IXWXUH�DKHDG�RI�WKHP��$QG�WKLV�LV�HVVHQWLDO�LI�KXPDQV�
are to retain control over cold and rigorous algorithms.

4.4. Co-development

,W�LV�WKHUHIRUH�FR�GHYHORSPHQW�WKDW�PXVW�EH�HQVXUHG��7KDW�RI�WKH�FROODERUDWLRQ�
RI�KXPDQV�ZLWK�PDFKLQHV��:RUNLQJ�WRJHWKHU�DQG�MRLQWO\�ZLOO�EH�PRUH�SURƢWDEOH�
than opposing them. That of students and teachers. Because in order to train 
WKH�VWXGHQWV��WKH�WHDFKHUV�PXVW�DOVR�EH�WUDLQHG��,W�LV�WKHUHIRUH�D�VLPXOWDQHRXV�
PRYHPHQW��HYHQ�LI�LW�LV�DV\PPHWULFDO��$QG��IURP�WKLV�G\QDPLF��WKH�EHVW�SRVVLEOH�
SURGXFWLRQ�PXVW�HPHUJH��FRPELQLQJ�WKH�VWUHQJWKV�RI�DOO�LQWHOOLJHQFHV�IRU�WKH�
EHQHƢW�RI�WKH�SXSLOV�
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