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,Gegenwdrtig gelingt es uns nicht, den BedUrfnissen aller
Lernenden gerecht zu werden. Die Kluft zwischen denen,
die am besten abschneiden, und denen, die am
schlechtesten abschneiden, ist eine Herausforderung, der
sich Lehrkrafte, Schulleitungen, Verwaltungsangestellte und
Regierungsvertreter in allen Landern tagtaglich stellen
mussen.”

LUCKIN, R., HOLMES, W., GRIFFITHS, M., FORCIER, L., INTELLIGENCE
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La mécanicienne a réparé ma voiture. X The mechanic fixed my car. ¥
Linfirmier a soigné la malade| The nurse cared for the patient
o) < 0 % <
DETECT LANGUAGE ENGLISH SPANISH FRENCH v < FRENCH ENGLISH SPANISH i
The mechanic fixed my car. X Le mécanicien a réparé ma voiture. b~ 1
The nurse cared for the patient| Linfirmiére soignait le patient
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KI-Systeme werden grofde Schwierigkeiten haben,

mit Menschen umzugehen, die kreativ und
innovativ sind und nicht nur durchschnittliche
Reprdsentationen riesiger Sammmlungen von
historischen Beispielen.”
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UND BILDUNG, JRC SCIENCE FOR POLICY REPORT

) 1ITNO@® H=C@l 4IN@MBR&I h
4 INC@QVBR | ?¥@NR<N @DI CBEDPR <GN
, |I>CNO@®MB| NBT@J= @N @DI@8<
Q@MNe@! CO KBC@ %MRRIPAO@IBS
AbM @®D! )GKNN@ BPO DBNO RRII @Dl
1>CPGDP? %@AXC GAO @& 16P@
<UBRM@®&!| -AO NI ?[@N@IMQMB&I
HOID @@MMIU@U<C@KRC@ "DaAN@ 8<CG
N8O PIN KD BPO ?<N 1TNO@H2 N@DI
4 INC@MBRI @DISFOUO

#N @GIBO D@M <sOPM@M 2@ ?<NN

4 INCQMBR | A @CAAO N@ll @1 @D@®@! | R@PPIB@I DNO @GCHRIME @M <KO&X@
' @DIB@I $G@!1 DNO @WIBFE@=@ P[@M@H DN@?MO P15 @DNED @NQE&®M
—@M@& RD? IBCO @N@®BO #N-GBMOEB D@ +<[NGJ@PI? ?@ KMJIBM<EHIZD
. @MNJI R|JO®N RBC@| N®@ AbN? RBCOBNO @I O|GAO [P@MOUINE® % @B HRAD E@=

#DIB<@

"< 2D@AN@ 1TNO@H@DH )G<NN@IUBHHAC@MBRI =@M )D@WP| ? (PEPGET@
OM@4 HPNN & *@FM<AO =@ RBIORDEFK® @ DNO?RI<I?@| R@! @0® H ? @M )’
B@MI@I@ #ON@TP| B IDCO <B@HBNN@I DNO "<UP DEIB@DIIR® MBRRDNN @t @M )
2 @SIDRA| PI? 20 HD D@ | @NP1 ?@1@| CPrB@| $& @M CMECDGAM @D

<MJ><N 1&MD + |, <MI<I<I
$ @@BDBODY5

19BXC 24 =1389% §1B>9>7 19=DDSC 24



https://fairmlbook.org/
https://fairmlbook.org/
https://fairmlbook.org/

$580 1,&+7 (,1)$&+ (,16(7=(1C
A ()

$7(1 81" $7(16&+87=

G@ 3lI0@WH@! IPOU@! 'G@I PH M®
%@MNIAON@NVBNN@ URDM@NN@MI @ 1D
,Daten werden zum neuen Rohstoff der 'POU@I G@I PH UP @CQRI R<N 8D
Wirtschaft” (@M:P/@l <I R@I N® W@l R&BCQAI
,,,,,,,,,,, - M@D® @DION@| PIR[@ KDQ 6P| B
BONO@ NRZ@| #N RDP@ GIMOCHDI
?@N H<GBI@Z@! *OM®PIN @ &I "<O@I
@Ol 1Dl Be@! 5@M @D=@NN@M@DI'<
P1? ?[@ =@NN@MIMOCHR| CO BRDII O
"< O@I NDP<N @P@ BFPI1? ?[@ @P@>CDEEAVN@
(94 =9D 1B> 895HB @GB<ED 4BI5> B4 1 >;; 2>B> B=59>D
, 1C 9CD B #4J18< 8B "1ECOT 495 #6345 259= £B38 5958 , XCHIAECOEB>
GN 40MRZ@WIENB@®@| "<O@| P? ?@M '@@| M@ MCb&MDO®| PI? 1>Ch@M DNO @N
RDCOB ?<NN T#M]AO@ RDNNEBCAR MO@JIQ< O@I| AbM )DOUEINDI DI R@BC@MIBHH
N@ DCE@! PI? RID 7@ MPONBIM@@MPOU@MDIPI? , POUG@HNEOUCER®@I F<I|

81''$6 ,/'81*6*(6&+0)7

4) 58 DNO@M BMOQN=AONGER 70M CE@ESBDN® | R@PPIB@! AbM ?<N?BPIBNRRN@I
@DREF-@ @DOGH[GONEC@MID BINOST® 'lO@B@IU POU@I *=@D F<Il @ NINEH N@M
FE@ID 3I0@@H@! J7aM 1@ PKN C@sl #N F<II NEC PH 'l O@@ExIO@| CA@!| ?m
QM %@DI ?[@ MBI B UP QIDNOM@! #N F<IPOBEP>C PH 3| O@@H@I| C<P@l ?[@ RN
ag@ DS +ODW@dr <UD M@ER@|

#DI 2@DGMEM 1JADR<PNN @<PAO M2 "M WVED @DDG DNO@EIG PI? 20D
#DII<CH@I| NO<H&l N <P@M@I| /FKE@l g CPrB PN B@E@@M @GWIB PI? ?@H



5 ADOE@WPA @, POU@UIE 3I<C]l BB QH $DI<IUDMBINH? @G GINNOHD )' %@
QoaM@I@| 31 ? HOD )' AbM DBl B GINNEIN®@ IA<GG R@V@o |

5 <N =@@PO@<N AbM21BP 'CM@ Ch@MDO®I PI? 1>C@M %D @N NIReN D
FINO@INK@ *@DNe@RI 5 @ &l @ RM PIN@M@ )G<NN@NMEE@MI P? B@TU@B 7@
#MMAE@INE<AO@| @DERDII IMD D@MO@IANCEDI| INKME | @H@!

J(17:,&.1 81* 921 22/6 81" (

#N DNOMD 22 DBIB 7”@ ND ]| 7@MlI RNN PH @M @€1JGBm@ &M@> UP @N®I
n*@MIHB@PIB@I| ?@ HD @DM@EIJGB@ -@B@I BZ@| JAO RMRDLINO@ & m(@@N
2JJG NIG@PA N3l KP<BIBDINC@| 2CJMD =<NDM@| P[@M@H DNO @N MHNRBNO@I
R@Il @N JQ 2 @<HNPN *@V@@! KpP<BIBDN@I| PI? DIAMHOJIJMIDEGH $>CAV]AO@I
B K DIN<H GRE-@D RA?

GNJ ND? 1 =@U@DPABD|

%MJq( 9BE>1<EH 151B>9>7 §5 QB B B \54 1>4 6EME 49BDIC! @D @IMA>PMIMEH

M@@BD

"P JPG<T .JPGQ<NDGGDN GHEN 5 <I? +<QMDFDN +BDO\39-8<<9%5 >4 97
10 )5B>?9796 P £G )85 3BI5F55>D 1@



'H(PID B<=@ND@B<® 5 @NO@N IA8 R< M@!@N=GN@D 4@MOE®I@
1>C]OUmB@| BZ@! ?<QI <PN ?<NN @N DENG®M +DGGDAB| RM@!I

"D@NGKANIIN<MBP 8PI<CKD 5 @NO@NRR@@IB NDIQIGCCl @ 2® aBGDFaD
B@IP ?[@ 'AMHAD @! UP rP@! ?@ RDNE@I "<N M@D@! HD @@M 1B+H<NED@ DNO
FDP@®RO +<| F<Il OBK@! J72M B NKN@*g 1< PI? A<NO PHIB<MR@II N@ DI
@O0®1 MRN@ MI® EANDO NDI

100 @N@! PINQOM@B GEXRO@| JAO AREIMNMB @@ IAMB@I PI? 1l 2@ 280@
DG@M P?@JIN P <GB MO@IIM@D<I0@! '|IC<C@| ?<UP DHEB

, 95 89<6BEMB>5<S .EN>7 JE>EB=1D93> 25958 HE>7

, 95 :B> C95 41BQ5B5>DBHHEBS> EBEDGED 25954 495 (8Q5B5> B4 (38Q5B B
, 9G> 483 :?>CDBE;D9F5 :NBFIB 1E5>

, 95 :B> =1> 41C ©B IEC 4@EB bB>79795 8IBBE> B4 7598FK9D9I7EDS138BE:
F5B595>







88+0$6&+,1(1H (/D

) 242 X2

5 |C@I 1@ RN DN E@@P@I| *DNO@@RIMMSH<NED@ RN 2@ 1@ WN@I5C@ =@0U@IHCo@|
DIB-l @l@e
M<Q@R<I O
"P>F"P>F%J 1KJOBOD
#>INDEON OB
%JIBGELRDNNRN
+ DP@OVAJ

1DI? 7 1PC@NBIDNN@@BPNJ BPO @D =@D ?@M@!I

1P>CH<NED@! 20 1@ IMH<@MBDN@N@P Q@I DuckDuckGo.

5 <N NRI?[@ /P@@| @M 1BH<NED@ ‘'NO@IRA <P@M@
1P>CH<NED®@!| <B@IN@! PH UPM@Z #@EBDNN@I| UP

B@<B@I | 2P5F?P>FBJ 95 RR #0JM5 KKm F
*ON@| @@ 100! IZ@M PINNn?PIR "<O@IIKPOUNID G @D @ KGMED #0JD@ DN M@? RDC P=Gb

J?@MPOUMBN@?EPIB@ ?2JH<DIH\F  'TAJMHQOD @ UP @N@M
*DU@IU P@! 1@ PO@M

)all @ 1@ @ 102KM@DINGEB@! AbM@| "<O@INPOU oy \v@@m>IHHIN IMBKP=GERIH<DI
I 2@MI H<ME  M@AK MN@

$bM @B FMU@ @W@&PIB @M @BId@1PEH<NED@I| FCE@| 1@
=DO@ER M

#DI@ 1PGH<NED@ DN@?DDI 'AM@MNE@ 1 DN@BENB@D@NO@@PPI B QI

FoINOGTOM 0@BRIU ® @ KODNO@I BIN M@®&H]B IPOU@I
1P>CH<NED@| DNO UPFMBAKZ@ IRA

0 7D GONIIN<MB@ 8PI<CHD &) 'IC<GO@I DHIMB 5 @ 5&

"@M JBIAQI

0 7D EBRAD @BM 1BH<NEDI@'IC<G@ UP @ MA<NNGVEFAOBD 1PC@I| UP

FRIlU@OI @l 'l ?BmMB
o0 DEI@GBRAD UPE@VNQA® RJI< >C 1@ ARRI
0 DEI@GBRAD 2B M@<IO@NO@! 'M@@GJP@MNO BRRIPOXEHDIB


https://creativecommons.org/publicdomain/mark/1.0/?ref=openverse.
https://creativecommons.org/publicdomain/mark/1.0/?ref=openverse.
https://www.bing.com/
https://www.onesearch.com/
https://search.brave.com/
https://www.qwant.com/
https://duckduckgo.com/
https://en.wikipedia.org/wiki/Spotlight_(software)
https://www.ecosia.org/?tt=ba893d82&gclid=Cj0KCQjwkOqZBhDNARIsAACsbfJRLI3qDUK3kcAU2FGQRzlkK4yAi3QQqLR6NKQ8pXG6v0MYOhZFqcAaAlaQEALw_wcB
https://www.startpage.com/
https://www.google.com/
https://swisscows.com/en
https://metager.org/
https://search.yahoo.com/
https://pressbooks.pub/aifurlehrer/format/a-brief-description-of-some-search-engines

"D@ M@@CBOGIRMIM@I@\@I QI ) G BIMDCHRI EPNO@P@MO

1P>CH<NED®@I h , 9G>C=1895> R KD H<I >C@| BI<II O @MZI h C<=@I
ONBMED?@® '88D B @No<q@! ?<NN @hNBA @M 6B DH %@ DNO PP<NN <@i¢ DH @
?PMENPE=<M DNEN @ MRD NDUP 8| ?<NN @M @HND INGD MEEDBDNN@2<N 5SDNN@IPI
?0B «aBGOFRAD ?<N %@CDIDN UP @@®MI ?<N *@M@MR@MO

8&+0$6&+,1(1 $/6 (51A 81' (+50, 77(

#N BED HDI@NO @WRaBGDRaD@| R 1PEH<NED@| *@NFM]AO @I PF@MRP@| @@ |
Fall @I

0 100 @MOO@MI ?<Rtl ?@I PI? Z=@MK@IA)! '|A IMHOD @I ?@ DH 30@ MaD
P1? DI .MbARB@| @M&RP@ FROMPI Rl @] 'l ?2DON@H 8PN<@HKC<B CO NO ?[@
@7@POBIQI''IA IMHOD @ DH@®UO@ | NMA@HO NE<@MR@MOBLO PM Z880@
NJI?@MIRC P?D PI?4D@J?0@D IDH<OD @I PI? NJBM 1J?@N NE@QUO
@&H00 UPBBGD @@INJ RD 1PGAM@I P? ?BD<@ @XINOINEIN

0 *GCNFM]JAO@MN @I HOO HOM 20 @ BA@UP @@ &@N DNN@IN Na@® &1D@| IPI
D@ &@POU@| PHN@GBRAD@ | U@ NN@MECAMNSPI B@1 <IUPM@BPI1?
) JISDFO@ RISBR@@B URIE@I| R0II N@ 7@N RbINC@I

o #MHBGDPI B QI @SKGMO@H PP KMEEE<N@MO@H t@MIP@H @M 8PEXUP
TAJMHOD @l @Ma@ RD? "[@ 1€b@MD®I| P1? 1>Co@MNaR @1 PA
TAJIMHQOD @ UPBM@DW® IM®| PI? DM@EB@ID @@POBI?MRN =@D@| "@N
Ab@®/10 UPARC<GBOH *@ Ml ?<N MDPA M@<tE INDPRD @1 F@MBMKG]NNO

G@M?BN DNMIMNSQ@P@N *@®ll J7@M E@?P@M@OINE@GENOG@ANO @H *@WID-CO
@DIAC "D@ 1eo@MD®I PI? 1>Co@M ME@| &D@APP 31 O@MNOIEEED @M@ OE 0
$ICBRAD@| W HD @M 1E® I=C 'TAIMHOD @I| PI? ?@M #@DPB @@ @M 1ENOUIK@D
@DIONBO|



[

§ Ue

brauchen Hilte

o Usich zu uberlegen, was sie fragen
sollen.

* wie sie fragen sollen.

* wie sie relevante und glaubwardige
Quellen finden kennen.

* wie sie die gefundenen
Informationen auswerten kénnen.

e wie sie all diese Informationen

zusammenstellen kénnen.

$6 0$1 :,()5%*(1 62// 7(

40MCE @@ 10R@D NRICG DI #PNKKd <GNP>C DH PNG& U@@! ?<NN 10@N@d
1>CRID BEDD@| G@1 @tWD PP @@O0 DH 'O@@ UP NE@I 1 NBIJAO AMRRIWUIKAD
R@Il DM@ 1B® IBCO UPH@bIN>CO@I| #MEDN ANCO @M@ OIRDNN@OD R® KD @
0 @D<IU @M 1E&MBIDNN@R@MO@CGC@®J (bl BOM@ @M C@LP| =@M 1B® 1<C
TAJMHAOD @] <H ! JHKPO@NOQYMIMEER @@ 16RIDBEDD@| UP €&1 ?<N #MEB@@J!
1P>C<IAMB@| ?[@ PNR<CGC @MBBIID@| 5&NO@PX @1 1IPE@MBDNN@I @DIMMQO@
1>CM @R@ DNiv1®> C=@BM®BPI? ?7<N 42MNRDN @M DEX 1PE€@NMBIDNN@QA@MRP@ @ |
1IKM=C@

"D@ )@IIOIDN @@ 1BO@+DRa| RMI? 'Ci@l PI? 'CM@I ICo@MD@| P1? 1>Ch@MI
=@D@MPOUM ?BN@ MIRBR | 0@NNJIPMG KER|



37,0,(581* ‘(5 8&+(

1PC@I| 1@ I1=C 7@MEQP@! 'TAIMHOD 5 @ R?D? BINOGT® 'O@B@IU DI 1RPH<NED@I
@HIOIN®O %@ 1@ @ 1PS<IAMB@ DI@M 1BH<NED@ '®@MEG R @EBB5@DI P? NG@| 10
NEC ?[@ #NBIDNN@ <l@vVBE@!| 1@ KPHD @1 #MBIDNN@| @DEIh@+o@! BRIl 10a) 95 =2
CB3D)? @ (E3BD@OMEP@!

4MBEE| 1@ @ #NBIDNN@IR1;54 B5%5 B39@BI| ? VE1;54 B55X B39@S @ &l @I 1@
RDNN@I| ?<N& PBE@ |<CW1CD5B=X GCBI5-@NN@M DNOBEB+1> CIBI5 TCl @ b@M@D@MNO@
1@D@@M 1@ NBIDNN@ CENKJRB@ |

‘NO 1D%I ?F5?7<N %@@ R@#<O M¥ GQ@

. MFI@M@I@BC ?@ 1PE<IAMB@@P5D 51B :EEPBPN1PC@| 1@ @D@NPM<O DI @M]C@ &N
#D@@DPMHR A #IBG D>

5 <N =@@PPOEBD9\391&8:4¥%5 UX13895 §1B>9>7X

5 <N DN@¥ 3@ VKp? URDKH @] 1IPE<IAMB@IWEB 3BE3X # W:28> X9F5BK? WB 3BESX
$' W28> X9F5BX

4oV 1@ 7@ #\NBIDNN@ (B>9FSEBD6B <P8>9P| ? E>9FSBD6? A<I8>915 <N H=CO
.MEIDME@ QDD #B<@ ) ?EREC COR33>= Pl ? ?EREC CAR33?= $DR@I 1@ PMN@A<@G
5 @NO@N@@@RP 5 @G<’M@NN@ 330%=@I

$hB@| 1R<SDE46P E@M 1B=IAMB@ CDIUP PH N@®@M&PPI B UP@MVDI

#DIB@ &R@DN@@| 1@ @M

@ - @ IMI@ OHAE @HDON C<N =@BPER? AMIH O@NIEA O@ G@ IP ><| Q@R
O@H JIGD @MEDOKNKM@NBFNKP= <DAFBIM@KI J@H =@2

—BoN@! QI ? @M R@PPIB BPO@M AQP@iDF@I GCIO @N>GICDHHOMDI 2@l
1P>CONBIDNN@I ¥ PIO@| UP NG®IPI? NEC 1@@| E@ BE®M @ MNO@@ 1< IRMID
1P>CH<NED@I| PIO@NEER | NT ?<MDI R® D@ #MBIDNN@ @D@IOR® 2K #MBeIDNN@
=<N@M@IAID PE@?MO PM RA 'GI@M TXHAMB@ PP ?@I| , POU@UBRBD @I 3?7 ID>CO
E@@M@D[ D H<I5@N@®| IM@D 2B NJKDDHDMONDRKNN @D @1 2K #MB2IDNN@|
PACGC@I

3H PINOM@ "BPWNND CD@M UP =@l ROMA 1@ DO0@ @DIGHF PA 70
1P>C@DINGRBQ@| @B<@K@ 1PCH<NED@ 1@ @MRP@| "IMO&l @| 1@ P < @DG@E@
R 7@ 1PS@NEBIDNN@BD URTDRM®PI P17 J= N@ AbM )B@ Maz@I@ NDRI

8&+(1=8=:(, 7

P>C I<>C 2@0H #@MP! QI -K ODHDMBNO@BR2I C=@I| 1xh@MD®! PI1? 1>Co@M


https://pressbooks.pub/aifurlehrer/format/guide--optimising-search

N L

HaBGD@M&DN@ BbHHIFC .M3F@HD @E@O 1PS-@BM®qUPIMHPGDM@I| PI?@
#MB2IDNN@ UP EN@M@| #N-B@B® &MR@DN@IRA ?<NN @ 1PRS@ UP @@ JB@M DI
"M@@VBMX CDGAME®@DI F<II "©@ "DNFNNDb =@M K 2>XXMDO @IN1 2P| B F<II ? @I
1>Co@MD@I PI? 1>C@MI @@ =@NN@MANOBK@D UP rP@! 7@ #NBIDNN@ UP
FMBIM@I| Pl<<UPRB@|! R<N HD @I @MG@®! ''AIMHOD @| E2NXEZ@| NGG Rea@M
J? @M "M@NIB MK NDIHaBGD@M&DN@G=@NN@ M BQ'|AIJMHAOD @I DI@EAE QI
5 @NO@N UP@I PI? UP =@PM@I@{BHN #DEI@M NI

(9> =1385> FEEB5> 98R<9%2[P| ? <I?@M@a/MO@@W?| DI 7@N@HED @MRP @
PH 7?0 POBRAD @ +<N>CD@| UP =@N2@@| #N DNOGRB UP =@ ?<NN HOCDI@®@
| R@PPIB@I @R<N HIO RA 7@ N&ad 5@ DN@N)XDa@rll @l R @NaHNE@! OPI

OPNN&pB ", 81D ? -?E#54D >?GR*G 1 (5B8 >79%5, 81, 5 (D9<6% D)5138
' 56188 (;9<<C+< B<U@

&DGGDN @D + (MN@ ) 7?75 >4 B5 3E<BES 68188 0JPO@B@

+<MD5 <@JI + ME@M ) 85, 52 1>4 95B=1D¥<3%R3| Gl 749>783 EEDS G2 CHBC
9> 1 @53R2164 3BB9FE< MIDNC (JPMI<G BPA®ID<G 22€1 JABT 4JG ,J

*<UJI?@M ? DG? 88C ®IEB 25BB&1> >5 [530 68 CBED BZ<1RBRD¥?> G2 GIB8
23B1F97E 24 G188 ?EB=-5C MDDNC (JPMI<G PAGD<G 20€1JAGBT 4JG 'NNP@

4<I?7@MBKIOU , &DIU@ ! PIIDI BC<H 1 | (?=5D9%C &b 99B5DIB4CE> ABCDIBB>7X

8HUB>C CB796 49'3E<M®5MI>@ @BNIJA @C H@ME 13> TIM 'TAMHOD

>@mb@ <2@E1JABT4JG  'NNP@



88+0$6&+,1(1H  (,/

87+(17,=, 707 81' (/(9%1=

+<| C<O PIN =@@V=CO b>C@MI URQA}OKX 40GBNGEDPB@! DGID@&MDI@I PI?
D=GID@GFM@BIMNP@ PP $>CRAVJAO@ BRIM@| <GNMRPFCO@M ABNBEO @ @NNJIPM>@I
10 NG@ NO@M<NN @D@NNJIPMB@@ODAPI? QI BPO@M /POEREDNO® F<Il H<I DH
1O0@W BEAID@ /PE@ERI rl ?@! P1? NBC@MKBB® ?<NN @D1ch@DI@! PI1? 1>Ch@M @D

rl ?2@I

#N DNO @NRD ?<NGNEBMPPO@N &@MBPRGBPO@! /@1 QGBMB @M P14 IMPMG@ DG
DNO @10 RbM@ @ aMDMBl @ @MPGPM@VMDDER | @R@M@b-@M @DPNR<CG
BPO@M -1@DIP@@&| CDIRN 4MO @D/ED |

., T7$/( (326, 725,(1

#DI@ BPO@BGDFAD PH NO@MURNBI@
2<NN @ 'IC<G@PO@DDN>=@a@I DNO@?D
4@M@PPIB  ?BD<GM 1<HREBE@! N
=@<Il 0@ P? Q@MO@NRLOVBED! /PGEG!
"'D@N@IF @! QI 0 @NNIPM>PA ¢5P@ Q@@
=DN CDI UP8®| /PG M@ 'l ?@I
@UO@ @R (MU0 @! DN@ BRC@MBD @I
D=GID@@| M<NODNBAN®®I NJ ?<NN
K]?<RIBDIN0@ $CRM]A0O@ O@INIU@< MO@!I
PI? DG@M RID <P@M@ FRH@D@ FOU@I

Fall @I
1+2-K@!! JPMNREM® ¥ N@@Bv@ DNO GD@®IDID '
PIO@MI 7 1 1 3H @D@ YK® @WN@M *DU@IU 3H 'l[A IMHOD @!| UP rP@I! Rll @I 1@
UP NI@| BD@! 1@ D@ UP @DRO®M DACKE @M @GNKM@P@I
COOKNM@@B>JHHIN IMESB@IN@NI > N< 5 @GNO@ NE&@| J7@M ?<NCBDMOSDDI @ @M
M@AK@Q@MN@ 1P>CH<NED @M&RP@I

1IBM %JIBS G NK @@ 1PSH<NEDI@| AbM


https://creativecommons.org/licenses/by-nc-sa/2.0/?ref=openverse.
https://creativecommons.org/licenses/by-nc-sa/2.0/?ref=openverse.

g ag@Deme "OE@INIU@ DI 70!

0 @EDVB@| aq@ DT #DMETOPB@I PI? ?}

BMJ[@ 30@@H@ D@ @N<HEDQ! G 2V 'Q‘(‘O%Q—V‘
"< O@| AbMEPLY @ DSCHAD UPMBMAbEP|
NCEBI #N CQ@ NO ?<@D PH @5G
ag@DET@| 'TAIMHOD @! ?@ RN 10P@D
3HAMB@! PI? 4 JGENU]GEB@| NO<H@ |

g $IJMNCPIBNNO@F RJ +DGEBmI®I Q b
MO@H PI? b>C@MI RICG AM@D '

o hat das geschrieben? Was sind die
der Autorinnen und Autoren?
e Zu welcher gehoren sie? Welchen

Einfluss hat dies eventuell auf das, was sie

UPBJBGD@ <GNP FINO@sDCOBE * Was ist der ? Handelt es sich um einen Teil

DRD@MOPALM BD1PS@ @MALRI NRI einer Serie, ein Kapitel in einem Buch oder einen Inhalt

"<l @@I U]a@! €C Jg@@ *@MMIBM<H@ in einer Zeitschrift®

QI 3D QEMND@I )C<I  >@@H Pl?  ° Weristder ‘

-IGDI @ #IUFGK]?0®! UP @1 =@BO@NOo@! Auf welcher wird der Text versffentlicht?

'"AJMHODNLP @@ Gibt es Rechischreibfehler in der Adresse der
Website?

I Q&+7,*( 1+%/ 7( * Enthalt die Adresse der Website

(Bildungseinrichtung) oder (Regierung) oder
1P>CH<NED@I

O@NO@INB]@P
GBIMOCHDI "D@
HJ=D@ 1PS@| 1psc@ 1@ DH
PIO@NEI) NO | 1 0@® I<>C Jo@@]
Ql ? @M "@DIK DGPI BNM@NNJPM>@I
1P>C@?< N® ?<U
| @D #NBIDNN@

UP =@MURBI 7”@ <l @I <PP@3| 10JMO@PI ?@I NI (0@ <B ROM?I |IQP@ '102@
DPD@ImMOOGE' ICER @MP| A @0 <P@M@I10 PI5 @DN@IMIDMOQP@ G@| RM®@I €N
<@ "O@ @MEBIEAH 'IC<C@@P <IFBI@M@R®| 3IMC@@MNE@ RI*DU@IU@ @ MI
NEBC %@N@@m "O@| @@y || ?7@MI NDNRICG DH 20 @M E@BHBRXE QI -MO UP -MO
8PH @DNED GDNO@ICHRNED@I RADE@MI 'IC<@@PA ?@M@I| ?@ DI@GKE ?@M
#PMKIDNS@! 3IDJlI <PBMP? ?@0M 6GHROID®I "<O@IKPOUBMRMIMAIB "1%4 -
@D&NM RPMP1@ENO WMO@I J@MI MD E@ ¥?@H @ R J <PN MDRAB@M@A ROM®I "D
1IKMC@ PP DM %@IR=C || 7@MIND P>C ?[@ @M&RPPI B H@?DUDIIM K @BI@| NRID
?2@M@PN@BR QNMBIM@IIR<I ? UP *<I?

, DCO UP@MBNN@| DNO 7@NNPED MBIDNN@>R 20M &DN@J&D ROU@UBBD @I
D@ KQMNE@DIAIMHAOD @| PI? D@ "O@IKPOU@ DONDER | B0 IMTED ROMPI 1J
CO E@MIQPIN 8PB<IB UP POD@NMER?&IR| 'IC<@@| P? F<Il QDE&@IO IBCO @DIH<G
?@INE@@! 'IC<G UBDH<G?®@! GG ZDN@ @M@ BNN@I =@ MEBNOBFB PI1?
@1JOPB QI DG’PI BN<BQDP @I =@ MEEDOBO R MR

(ranzosische Regierung) oder

(Luxemburg)?

. ist der Sitz der Organisation? Andert das etwas
an der Relevanz fur mein Thema?

* Wurden die eindeutiq zitiert? Gibt es logische

Fehler?



https://www.google.com/publicdata/directory
https://scholar.google.com/
https://www.khanacademy.org/
https://www.ai4t.eu/book/ai-fr-lehrer-ein-opentextbook/x5gon
https://www.ai4t.eu/book/ai-fr-lehrer-ein-opentextbook/x5gon

1'(5( (5$86)25'(581*(1

1P>CH<NED@I =MB@| £>C <I?7@M@MP@MB@| HD NO 5 DNN@| @ENIOGQMALBIS M
HbNN@I@O®H $FO@| M RDNN@ | QGRNN@RQINER| RD PIN UP@RW®@|1 R Pl ? RID RD
NO ri?7@l BRIl @1 . MIBM<HEM@D Xt @I | PI? AbEDI ! J? @NACKN@ @DI B@ I PMEdR |
PI? 'l BOAIDPM@ G<NNEGRIM@IF&®! #N BD 3M@| AbNMB@I UP &RNRB<@I| PI?
@NER@MRI! QI *@CONFM]AO @1 %CBFSTRAD PR $GBBDOP RID? REDOBOM <GRNN@IPI
%@?COIDN GO PIN@M@>IN@m | @M #OCDFPIM<G R@MI NDh RD@ @&GMO H<I @M
%@@NMD 2@ %4Ch@DI.GD

OPNN&B ", 81D ? -?E#54D >?GDR*G 1 (5B8 >79%5, 81, 5 (D9<6% D)5138
' 56188 (;9<<C+< B<U@
+<MD5 <@JI + ME@M )85, R 1>4 9>B=1D$x9RB3| Gl[ ?49>785 EED G3 CHZC

9> 1 @5321G4 3BB9FHE< MIDDNC (JPMI<G PAGI<G 22€1 JABT 4JG ,J
*<I? 1 &<li<rl + ( -GD Q@N (DEB5>D 5>BB4 !51B>9>7>F9B=5>0 7?7BE41DST

CCE@D9C 24 5C975 (JIKNN@I " & *I ? 1 #? 2C@JIMIE<GJIRI?<QDN JA

@MIDB @QMIIH@DONKK g  0JPO@B@
IK@QP@MOKEL<lI ?76 %G5B (383 )85 GB>D91< ERP 949>7 >IBI>7 $><98> 9B

?77% ) JNCBI JI B )DI?@ #70D



A 353&+(B $6&+,1(//(6 (51(1

#DI GBIMDCHNDNO @@NO@AG@ &) |

R@DNB®| UPMPNADZPB @@MPB<@#M

U@WBO@DPAB<@ DI @Diz@Q@ MRMEBNANRIEMDO @ gdr DI BRINBVIE @ @N @ W@

. MUBM<HEIMNKG@&IND? 1IKM=C@| ? @DWUHKPO@MIXIEEA PI? PNADG@I F<II
1o W@l <GN Mi® URDE 7@H R<N RDQMN@® PI? ?7@H R<N @Di#<NSD@ F<IIg
@MUSGDC<C@MD H<l @DPl ? <PNNe<G@I F<Il M @@l ! JHKPO@MNDB@M ?@JIN
P1? IG @DPB@I IDCON d@M@N <GN #DINGQI@M DNORP , PG@I 11>C<G@M PN <

' @D@MMIBM<HEDVINKE®R @M @1 RBI? @Dl BBVMOCHN UP @M. MIBM<HH
I R@PPIB@IND? . MIBM<H&?[@ AbMAIPOU@® & NCMB @1 ROMRPI

&@MHHGBEC@ MIBM<HA [@H@I| "<O@IRA PP AG@! @1 | R@DNB®I PH @@

PNB=@ UP @OMOD@REEEY AMBC ) . MIBM<H&#E RM@I| F QDD @G "< MD ?@
| R@DNB®I IDCO <I ?@ "O@| HK<NN@bhF @ R¥@! @IN@IIBM<H& IBCO N@W BPO
?<MDI INCOQMBR&I PA DM %MREBQ PQIGGNABAOM 'IMHAOD @1 UP ONMDRI? I< ObBET@
1KM:=C@ URAM@D@ ¥ 1DBA< '1>7E1% % BE9>T*.

KUnstliche In‘\‘e\\'\tﬁevﬂ

Avalysiexen Und SchiussEolaewn, Um
Vockevsaaen Und Bntocheidunaen 20 tveffen
P

oo amemie U

Oeep
Leaw{m«3
uon

Vevwenden
eeeeeeeeee

#DI@ 1PGH<NED@ R®? NRICG X
C@MAHHGEC@| <GNP>C QI H<N>CDI@®@!I
+*  *@QMIGBMOCHD| <IB@ME@! 'H
%@B®INQOU UP@BAHHGEC@! .MJBM<H&I
<I<@GNPM@! +* GBIMDCHDI "<O@| RA
+ PNO@W? @ M&P@! ?N@PNO@MaM
0@@&3! PH UPKAOCBR #ON@IP| B@I J2@M
4INC@MVB@! UP OMIBG'<N @[} RA @M
%MPPGB@ & "< O@! g BPO@I ?PI

NE@CO@! @DEEDg rl?@| N® DC@D@N I@EK@m
"D@N@BBIOCHD| @D@| NT BPO AbNDERD @! HD CC@MIH KEBDD PP AT@PQ@
"< 0@ @ &l @ €>C DN@E@E| *@DNBRE@MRE@| PI? ?INA@® @2F | POU@! PH

NEC HD @M SRIPE@MNN@MI

"<N 1TNO@H APBD@MPA]CIGD@ 5@DN@RIDDHHNS@| DIN@NR@M@ =@DN<
208 NDYCBRADA IR(@UKE ?@N OB @@ DPPI BNNTNO@KEEX®! <=TN =@3CO@|
RIAM®@ @M O@NO@I@MENN@M ND@II | a0B DHMQDED@@ND



—@M@XCIGOFaD URDIE +<NeD@I PI? + @ING@| DN@N@@MSCGO n*@MPm
<PN HRINSGD@M XBD DNOR&N B<IUZOM@I? RS P<I>@ MO @M-FH KEB@M <GN n@Ml|
AbM @ +<NSD@

@ -1 @ IMH@ O@NaD @HDON C<N =@BPED? AMIH OG@MIA O@ G@ 2P ><I Q@
O@H JIGI @ME@EDOKNKM@NBFNKP= <DARBIM@IKI ~ J@H=@?

,1 /$66,R=,(581*6352%/(0

#DI@ (rB@ PB<@AbM @ @@!+* | R@PPIB @B@N@®O RPD DNG?FE<NNRMB
&<I 2@ @NGIPH ?<N $0J @OIN &P1@N @M @M RU@ <M *@AR@ 16RID BEED@ |
J?@M OGN 7@ MbAM =@NO@! #N BD U@D @M@M )<O@BI@| PI? 2D | R@PPIB
HPNN@®P@ G@I DI GDEON@M IR @IM?I@
, @H@I RBI ?<N @O@KD 1KDAEMO@!|

200 1<C @@H =@NODKH PNO@M D@DR bis
10K@ g %MRE@ PI? %MPK@ gPD@MO@DGE™"" ¢
ROM®I 5DV NJ@I @@ @P@ MO@<N = S
)<MJ NN @M %N J?@MEM %MRE ~ Geop b o Q
UPIM?7®| s -0

8PI] >CNO bNN@! RD@MNXQ@® R@ 7@ i‘  bn which gou?
%MPK@! PA@A@D®RI g RM =N=CO! ¢
@DNERSIT@| RD @M MO@PK %MRI®

Pl ? Q@M PN %MR@ "'D@N@

@DNERA|@G-2@! PIN@N&<DIBNHB@ DUGIL ULEEEEE! 1@ 0@ UP
?C "<O@! @ PIN @@®! ?<N PNO@M UP COOKNM@@®>JHHIN JMESD@IN@RN<
@N@1l@! 5D OM<@M@P<N #MBIDN UP M@AK@G@MN@
N@@!

1J=<G PIN ?[® |JM?IPIB €A @M ¥AR@| 10@@URIDRI? RbMRI ?® HBODNO@®@I Q
PIN @MDM@! ?<NN ?<MI)xNN UP %ME& BZaMO B =\M<C@| FO® | R@DNB®I ?<N
H@INSGD@ %@MI DNO @Bl 3@NV@™M?@M RNO@NPI B 5 [ RbAN® @®I+<NSDI@ 7@N
OPI

'D@ BIMOCHD! 2@N H<CB@@! *@NDIN =@NPICPA GDNBRNEFQ| NODNCDN>
2C@JIMGD "'0Q QM@ I@I BIMOCHD| =@MBC A PD@NEB?SIR| HO@HODSA!
%@OP| B@! 7 NIMBBPNER]C® ROMPI HONN@! PH@MAE@BED PAB<@ ®ME>UP
R@NBI #N DN@?PB<@ @NMIBM<HEIME@D| ?@ "O@IRNUPR]@ UP <ITGOMQ@I P
UP @NCETR| REBCQ +ORH<® @M '@@! AbM ?<REIBEDM3@H ME@<IO NRINRID @
MEDOR®| GRIMOCHPN RNUPR]@H

=

o
EL R R

L

K
L.
d

b |

EL X N

EL ]

L4
5

45

W
L L
.
2L 4

L
b |

|.G<TDB ! Mt ¥ 4 P<MD<IDBI>>JH AM@ @MD@NDNO
GDU@ND®@M !! 7 1 3H @D@ YK@ @N@M



https://creativecommons.org/licenses/by-sa/2.0/?ref=openverse
https://creativecommons.org/licenses/by-sa/2.0/?ref=openverse

(&R, 7921 $7(1

"D@ 3B@ §BPIB COO@AQ@MEBER@

5 @DN@GICERQ! Rl @ DOECE@LD | i ‘“ T
NEC ?<N @@INC@P@ [MG<I C<O UP — & =" i :
R@IB@ }410@ @DEMPOPE RIM@ 00 B W8 R

HaBGO C<O HEM )MO@E@M @50 @M T .
B@D@I $M@ ?<@M ED @N @ D - % %1 I
IC<G ONKPIB@JICDI )<MJ BHH @! RbM@ o B e e
5 @I 2@ %MR@| IDCO BB BMJ[ NP N OE N v

Fall O@ O® RCG =@PO@! ?<NM ?D
8<C@IFMO@! DI %MEK PI? 2B .G<TDB ! <M @ < LP<MD<IDBIE>>JH AM@ @D@XDNO

GDU MIL71 3H @D@ YK® @N@M
DGFMO@I DI %K@K NDI @NDCE @D@ JK@ W®WN@

*DU@IU URRREZ@| 1@ (D0@ UP
H GEBaHIPI NI 2D MF@HD &N COOKIN+M@@8>JHHIN IMESB@IN@NN<

H<NED@@! *@NDIN J@@M PIPHA<NN@I M@AK@QA@MN@

"< O@INIU@ID @D BMa[@M?NSEN @Dl

)< MO@IMBD "® RI<DIBN?O@INJU@ bNN@I KD &D@A NOBRNQDNA I<GN@MAXQ@I
PNER|IC® RMRZI ?< NIJINO @G@®@MPAONM@! &#l @1 #D@ BPO@ O®@RNR<CG DNO
@DNeOT@P AbM @DIBPO@ +* R@PPIB H@M U>C <GN =@DREM@MIBM<HBTK@I
+<N>CDIEZ@N *@®ll =@dOBO @®|BMJI[@ IU<CEMHI @M O@| GN=-NIPO@N +DIPH
NBG@ @Dl E@@@P@N 3?@G AbM HEINEGN *@®il U@H<G NJ @ "O@PIFO@
@DCCR| RD 1@ %@N3IH<C@PM @MH<@ "< MB@M CBPN DNO +* =@N3MN B RDEHTD

PH HID I@MRNSO@hPIFGM@I P? RD@MNKEIBB@I "<O@| PHURBEDI

;75%.7,21 921 (5.0%/(1

@D @1 F@| RMURID| @ IOEHDADM %MK PI? %MPK@ DNO @l QE@@H0 <GN #MN@@N ?D
$M@ @M MO@PABQAMIG?<Il ?D@ PHH@M @M @D PENG@! $PM @@I CBIMDOCHPN
HbNN@| <C@N@aMH<@ NK@Dh@@E @ RaM®@1 #M F<II IDCO ROJHODN:RDNN@I| R<N
AbM ?<WMF@&@H REDOBDNO


https://creativecommons.org/licenses/by-sa/2.0/?ref=openverse.
https://creativecommons.org/licenses/by-sa/2.0/?ref=openverse.

ODaten

Eine Maschine levnt

B
-

E
eg &
ZShARE

EHTensions:
&

Mevkwale ML - \Jorheveacje
A\rjorﬁhmug

@D @M PNR<CG@M @NVH<@?[@ & 'l O@M@NR@HNDMN@I XID. MIBM<HEIDP@ @&
SMB@|1 N@@I , 95 F&'"5B; =15 CPJE G5>9F >QIXMBJIE 89> , 95 F&b BE>;DI%5> CA>IE
F9% , 5335 "5B =15 C2%6@ 495E6125 BSFPD > G5385= +5BN<D>WEDII5EI5GNESD

BE>;D9%5> JB9>245B T 9CD55F»;D9? F? 46B 2458> 1B8N-797 CD(G =9D54 BGNESD
"5B;=15> =P<B 595 B>15 EC125 JE IB%>

@ 1 @ IMI@ O@NDD @HB DN C<N =@aP@E? AMIH OGMNIEA O@ G@ 2P ><| Q@
O@H JIGID @MEDOKNKM@NBFNKP= <DAREIM@K!  J@H=@7?

(5 52=(66

Q66(1 $7(1
,00(5
%(6&+5,)7(7
:(5'(1C

#MANQ@| 10D HOM
b=@MI@MRECO@NPI
Plb=@MREO@N *@N|

5 @l ?00 KMIBM<@HIEg® @MNJI @ | R@PPIB @MED@

IDHHO D "O@I M<@MO MRN +WH<@ RIC® @Ol

B @D @I GIMOCHN AbM HDI@GN @@l @OD
H<O@HODE@ BIFOD ?D@ @& .MJU@ N® T M@ ? OM<@MO DCI
HDD HF@MO@I0@DI ?2@H $GG DEH 2@ PNB=<@ &Il O DNO g
R %MRE J?@M %MEK NJ ?<NN@D+<NSD@ ?<N RNO@M
CDD@ @M MF&@H I@MNO@

$bM @@I +<NSDI@ =@RO0@<M5ER-4>9GPN @O@M@ & &)

8<C@I! g @l %@DCO@| ?[@ KMPE@P +aMH<G UPIJIM@ "PME
@ MDB 8S8PIMPIB @M RBCO@ F<Il W +<ND@ @

5 <MNC@ DIEIFaD =@ MEz HD @M @DRP@ MO@ UPM K& PK



N L

J? @M UPM %@PKgZaMO '| ®M@@> CDGADKIDIBM<EHIED @MNJ@M +<8B@ DI@M
2M<DIBNR<N@P@H & @B@ 5@MO@ @G P@MO @NDRD <GN-NODHMB ) E>9>7
2@M R@PPI B =@UQIID

, <SC?@H 2N @NCa&Z@! DNO PNN  ?<N
LES kann sehr schwierig sein, die Konsequenzen und Auswirkungen . MIBM<HH @@ ND@ |\@| :@ M @ N Dl
des Einsatzes von Daten und Kl in der Bildung vorherzusagen. @) P@ @ OHH @ | F@ |\@| F<Il 8P 9[@ N @ H

Daher ist ein schrittweiser Ansatz fur die Entwicklung und den

Einsatz dieser Technologien sowie deren Bewertung erforderlich. 8R @§ R@ |\@| ’@ H MJIBM<HH @:)

Die Idee besteht darin, diese Tools schrittweise in ihre Systeme

einzufUhren.” Kontexte und die gesellschaftlichen Auswirkungen, die H <|\H:[@ MO @ D@ I @ IBCO AbM ?<M<DIBI
auftreten kdnnen, stdindig zu Uberwachen, wobei die Moglichkeit (3@ |\/@P@D R P|\@| UPM @MAbEIP |@ N(I@

offen bleibt, einen Schritt zuriickzutreten, wenn unbeabsichtigte

Konsequenzen auftreten. "DON@ O@ BMPI 20NA@! ®I<Il O
ETHICAL GUIDELINES ON THE USE OF ARTIFICIAL INTELLIGENCE "<|| RD M? ’@ *@DWF@NMJBM<HHN :@D
EUROPEAN COMMISSION, 0GTOBER 2022 @ 20M ACOVBR ®N -POKPOMHBNN@I

1J=<@ ?<N MJIBM<HH <GN GFRAMZ® P
@EONOPANMRPB<II @N @B@N®OGR@|
#N DNO =@NIF®D G@| Urad@@| P? @@ #ONC@1P| B J2@ MAC@ MB& UP O@@q

ZUc3 Pei€en  Vevrwenden

)<Il @DI + J?@G BRI<DIBN PP 2@NA@INJU@| P@ iR ?SDAPIFODD@M@] B
RINFO NO ?[@ 1U<CG@M @MH<@ RA 7@ *@DNB®BI =@0@| $G@| PN 1@@| 1[0 ND?BN@N
4D @J <IPH @QN@W&UPrP@]

"D@ #SOU@@DNBGMRDM? ?<Il FJI OIR @G b-@MRLO PP Qah@ NN @MDY RI>COPB 2@M
+ QMH<@ RD? <B&<NNO PH @BH@NN@M@ BAPNOERD -AO0 GIRAMOGBUQ@EDNGPI
<|I?@M@ GNBNNE@GN @Il H<NEDI@Z@N *adil HD Q\C<I?@@] "<O@| @ @NXO@? "<



?<N #8@MEHDE@M@I| BIM@XG POU@R| O@P@@BRAR]I?B PI? JAO MDNIFEOINCOR®I
GBIMOCH®| DH®M BDCDNOJMDINPOU@UIEH @ @N0 @D MBGD@M&DN@CD DI @M
*<B@ NDPI?@ PNRIFPIB@! PA ?<N POU@RRC@| UP @MI® "<C @M DNO &INBRD
| R@PPIB@I 7@N H<CBIZ@| *@MDIN PHA<NR@IP @<E@M@I| N& N@ DI O
B@UHH @| RoM®@I

@ -1 @ IMH@ O@NQD @HDON C<N =@BPED? AMIH OG@MIA O@ G@ 2P ><I Q@
O@H JIGEH @MEDOKNKME@G@NBFNKP= <DAREIM@H  J@H=@7?

&<=@I! 1@ *PNQ 389% I51B>9>FPNUPKMB M@ @MNER| 100 7@N@ GDDP

2C@3<G - "1 3B9BI51B>9>77B 2C€E€D 579>5E % <19>><BC>DBE3DS?1@>JP
#?0DD +<>CD@ *@ADB MIH 1>MBE€ JJF K 1><O0@VIKM@NN T #7100

) JINO<I ( oM@ * E=1>35>BB4 B®==545B Cb-C $B979>CIF1>3C B1<E>FC 1>4
?2@BDODOS +< B<UI@


https://pressbooks.pub/aifurlehrer/format/hands-on-machine-learning

DW

A 35$&+(B
88+0$6&+,1(1,1',=,(581*

#DI@ 1PGH<NED@ IDHKD 2B DI ?<N 1CAF @Boeg@@l 1XG6NN&aMO@M @@ ?D
1P>C<IAMB@ gRA PP COMNE>» 7@ 5@?JFPH@D@ UPZ@| ?[@ @H 'TAMHODN=@7MA
@O@®N POU@MAN&GM@*+ IN>CGD[@? U@D b7 '"AMHOD @| DI G0 UPBBGD@M
$IJMH <I RI=@D @DNE<IO@NO@ @aBxI-@! NO@ 3H ?@N UP GNWIQEPNN @
1P>CH<NED@ UPHCNO "FPH@D@ DHO@@® rI?@I PI? N@ HD 17CQ@MS@ ?<HD D
@&H00 =MPvM NRI1>C<P @I RM PIN DI BM21 8bED| <I R<N =@ @NIMIU@NM GD BZO

&+5, 77 DB (%A 5%: /(5 R1'(1 2.80(17( 81' /$'(1 6,( +(5817(5
, <C?@H @DIPOU@®M @D1PS<IANB@®

@BEHoe@l CO® DNO @N (0P MK]<@b DH
1 0OQW @MALBBI@! 'ICC@ <IURED "D@

abcd.com/pagel

¥ 5 @2JFPHE@D@@NEZI Q\@MENO@ DT
— IC<@® RD? RAEBANGBNN@ PP DI
% EMB®@! 1ECON @NK@@MO =K 21D

=AMB@ DE@BO RKN PM U>C 2@M 'ICEG
& i ?@M =A@ HD ®H 'IC<G @M ION
p— <BQBE@| RON@!
5@! MR@M NDI 2@@G O
. MIBM<HH?@N @"JFPH@D@ DHOQ@
r ?@! PI? COMRI@R@! 1@ =@B@I HD

?@@N n1@e€ @BD@ >R& MNih IR F=DGDGDU @NID

PIO@M!! 71 'AJIMHOD @1 UP @N@M *DU@IU o .
r ?7@I 1@ PO@BDOOKNRRR N@DGD @@| RDFD CBMEE R 5 @ND@?M@NN@! 30°N
| M@EB-UHH JIND@ING 1 - PI? NPS@I DI D@! I<C *DIFN UP@P@I

5 @NO@N "<l G@I N\® @ @P@I| 1@dI
CaoMRI@M PNPE@I| ?#DI 1<C RAD@M@!| *DIFN@B 7?00 1MMOGDNGARIEDPB DNO
—@NP@&| ?[@ MR@M <H 2@ E@5@NO@[®@ &1 8PB<B UP D@I @®=0 g JAG@MVH<GN
PH I<>C F OP<GBONBQ| UP Ne@|


https://www.seobility.net/en/wiki/Creative_Commons_License_BY-SA_4.0
https://www.seobility.net/en/wiki/Creative_Commons_License_BY-SA_4.0

&+5, 77 B $6 2.80(17 :,5',1 =$+/5(,&+(

"N QH ! MR@M @VRQERQ@
"J FPH@D F<ll @@ FGk NOMPRIMOQ@

G/C=(5 I(*7

5 GN@® BD@@M E@® @NME@@P B

QI'IC<GO POJM< OPH PNRN@DI #N F<II %\3-(0\0\2

<=@MPC @DI O@&EO0 @B®N><D@N ?DG
@@®N Q@I BGIDE@FN-PXCN N@DI

1P>CH<NED@! FHRll @I DI @M @85 |wobceiten

CPI?@MO@@MIBY @@ "JFPH@ODOTK@I
@N@LID R<P@l ?N@ DG J@M SHG

Bin

1d
seeichevt

daten

Website |

L 1]
?:lf

L 1

B ot
Tabletten
au€3e‘\—e'\\‘r

PH PI? NK@@MI @DDI 2@®&@! DH $G&
Ql %JIBG97) 126B@I<Il O

wobei Jede Zeile n
ihven Spatten
Tnformationen von
einer Webseite enthalt

#DI@ 2-@G —@NO®N RBDM@ENEIDDO@| @PL260B@I<Il O @MPI R=@D E@?
8@MIG @N 1260 @M BBN@® @PH@ DNO @N@ &@@DE? DI @@M =@NQeH

0QIDAGE <BAIMT 2@ UPN<EH HD

@@H MOFIGG AbM OP<GDNBQI

PABAUGDD RD? (@F 1KO® @TIC NK@UCGN*AMHQOD @I @M @D6@N @EP @ =@DH

=B@x 7@N "FPH@DO@IDICAS HD @H 'IC<C @@MbFRAOBDI

Fall @ "D@ 1K@ @C<D|

=AMB@® CDGAME®@DI

0 "D@ ?M@NNBVDQ@MNA@E <@0! K3 @D@ BPO@ @& B 28N 'ICEBI@M
1@DE@@| F<Il R@I!l @NXCPH @@ &JHE<BE@ HD MEN@BTBH 'IC<G JBM
@I 1@ BP<HD @WPI ?@I@H 'IC<Q C<P@D

0 2@ Z@MIMDAO@? RDO@RPFO@ BMO@RE ROOBE 'IC<G@ =@MEO|

0 + @2<0@| @M EED@N NDIAIMHOD @! -@M@DL @@ 1800 BD@N
&<PKODICEB! NDRI® U ?@M "BPH@DOTK  # +<DG J&M BN @E? 1D
"J FPH@DNOMFM P+ GRH<@RID 7® *]| B@ @N "FPH@DON TGNN@aMO@M

POIM@II<@I P1? ?<N 4aM&DS0P| BN?©PH

0 @NEeM@PR B 20M *DIFNIQI ?@M@| 0@D UP@D@MI@D @@ PMU@ERO @M
QMBI D@ NKED@A@N 1G@IDICSG@GRM| (@dM *DIFN @NOJ&EM
@NEM@®B B@| PI? 27@NOJEM 1K< | RMRI @MRP@ "<N ANC<I?@IN@DIIQ
*DIFN RM? R>C AbM ?<N O<IFD@M&P@ PH@NOURD R -GRO @O
5 GN@m@ DN@2| 10 ND%JIBGN <B@M<Igl @DI O<IFDB1TNO@H ?<N *DIFN UP

P1? Ql @D@M GHEMRP @ PH /P<GIP PP . JKPGYDD UP @NN@I
0, <H@I1Ql. @MNal ,<H@1QI 3] OC@@WH@I| J2@M -MB<IDIK@| -MO@
?M@NN@IC8@D"'< OPHNB<@I| +@B@I PI? %@R@MO@ PNEBIMOCHRD| AbM
H<NEDI@@N *@®l fall @1 ?¥RA OM<@NG@R®| ?N@ O@d DI@D@I DI
@Bl 'IC<@@!| UP A@| DP@H MDRI<DIBN?O@I@MRP@! ?@ ) @D@H

+ @ING@| BHH @ O@MO REM?


https://en.wikipedia.org/wiki/PageRank

N L

"D@ @ENO REOBNO@ 1B@E@EAM <@ @@

_ @DCJG @ &PKODICEG®N "FPH@DN @M
BUSINESS ' DHDO@ <G@M?S@@®@I *DIFN PP
w5 @ME<IUEED R@DDrdMaaR@ HPNN - #@

o, 2@CIDF @M&P@ @Dl  HOD@eN

N e *@MIH?@G  PH UP@M@M R@GCAN @M

. &<PKODICE€GO@M E@BQR| 5 @N@® DNO
R = : 5 M BRI @ I<ObBIKT @<O@ BMO@RN <
EoaEe R 2@M 1B=IAMB@ HD ®@| 5aMO@MI DI @Dl

o T

‘ 5 @?JFPH@D =B@D@ NJ RD 7@
[ Ml 1>C<QspC@ (ExB5> DI E@®H

2 @BO@N<a@DPBNKMJBM<HH @D DNOJE@?
IDXCO NE  @HOD < +@INS@!
PIO@MR?&8ID 5aMO@@MRP@|I PH @M
? UP N > PAU IB
1AJMHED @ @MNERIO@BM?Dsi F 'G $00J og\%ﬁ aMO@IGI(;%;BGD?GﬁmI i‘g}) Up
/PJ OPD<U DNO GD@®INBEM !! 7 | 1
IAIMHOD @ UP @N@M ‘DUe@ i ogv @MA<NN@I @ RODN@ aS10@M O@DIR@M
COOKIN+M@EB>JHHIN IMESB@IN@NI > N< QAP ?@I NDIPI? @ Q@POBI@KEER! #N
M@AK@Q@MN@ DN@ESGEOM %@ ?@FCDI@ P5 aMO@ M® M
PIN CDGAO URHRPIDUDM@I! PIIDCO 7@
5 aMO@EBN®D "<@M R2@| <@51PGH<NED@I @1 280 NJ PH ?<NN @NOE M @M
@?2@POBI 7@N =AM ED@N-@M@DIN@DHKD@MMRD?® |IAMB@ RA |CIGRD@ 5@DN@
Q@ N4@DO

"@M &RKODICECAM @@ DNO JACGRERB®M@I



https://creativecommons.org/licenses/by-nc-sa/2.0/?ref=openverse.
https://creativecommons.org/licenses/by-nc-sa/2.0/?ref=openverse.

Wie dev Hauvpttext von den METSTEN
SuChmaschinen vevavbeitet wivd
tenglisches Beisgiel) VA

Wérter werden in Token 2er|e9+. | v

e

Ein Modell kann Felgendes speichern:

-5 komm O (fish)

(haufiq verwendete Worter werden als solche

9espeicher~|-) @
* & @ kommen@ + es (fishes)

. "F kommen @S+ ing (fishing)

i\ T.‘g;j i
. @ komm spielen + ing

Jetzt D wei er das:

@ und sie sind verbunden
& - |

_F und 7 * sie haben die gleichen Enden

= sie kennten die gleiche intakte Rolle spielen

"< @N KD PH 5 IMOC@ D@ Q@MBAIMOUNR@® %@NIU<C@RMAMSEB D@ ) ?; 5>
7 @NKQO@MAaR@| HONN@I PPER H? @@ NKQ@MI @GR< =DN ) 75>
$<GICRNNMB@@ SaMO@iMl Rl R@ODDrdMAaR®@| ?< 220060 DCI@! 1J>C HD @l
BONKQ@@MO@I5>b=@M@DINGHH =@<Il O@ &MO@iUl k2| UP 1RO NMBIDNN@| AM@|
?< DN @@LOGHD @1 ENK@@MO@I5>b=@M@DING@DHI @I
"D@ PRI<DIBNH@B@ AbM ?<N ICINEG@ *@@ =-@NDQGDPMPN @DNMERD@I

PNEBZC@P QI @DIUg@| 8@0@| *@@MO@IDPI? '| O@MKREIB A<NNO ?<N4@BG EBiB
QNFIHH @P@ 8&Im™| UP @P@I?, 5>UPN<H@®I 5 @Il 200 1U<CG@IWP; 5>ID>CO RNM@D
RIM? @M 8PN<EHAb®IPBNKMJU@NKENCRDO PH BMal@@d® @B@M BiB@ 5IMOC@DG
<<UP@F@! PA 7ODN@@DN@I K| ?@ HDNO@IMO@VIMO@RI B@| PI1? <GB M|rS@



N L

<=BO®@PFO @MR| 1J F<Il ?D@ +<NSD@ @®@! |@P@I1@O0 @0 D) 7, 5><PAO@DBI? <I ? @I
1IK@o@M Ne@ll

Mevkwmale (Zeichew, ML - Token
Hdu{'vﬁkeﬁ- usw)  Alaovithmus
(Neuvonales
Netzwevrk).
&+5, 77 B ,1 1'(; :,5' $/6 (,1)$&+( ()(5(1= (567(// 7

1J=<@ ?[@ "O@I| DB7) 12&CBANKQ@M
ND? RIM? @DI 2@ @MBOBE@XCIGO RI@
*@MPCDPDU@N GDBROAERBDP@ ) 7, 5>
PI? DE@JNDD DI @D®@H 5@?JFPH@D
<PA g UPN<KH HD NOBNQ@BN> B<@I| U

R JAO @RI5>DI @@H "JFPH@D
QMJHHO PP R ROOBD @N AbM
"J FPH@O DNGQREY JNDDN<IB<@| U
J= ?<N)?5> DH 0@ J@M DI @M
Z=@MBMDAIMRIHH O F @NNDPA @O
2@D@EN "FPH@DNIFU@ONEMOPI= @DI

) 7 5>DHHOMPA @DIZ2@MQ@®BA n?@nQ@ @5 @I®M DNO GDMAREM ! 7 ,*
&@POUB@< QMRP@I 0i1:3)

1P>CH<NEDI@I @@ YH=DI<OD <PN 'IAJMHOD @! UP ®N@M *DU@EI 1D PO@M

OMEDD @GM 1BBEMB p|? COOKNM@@@>JHHIN IMESB@IN@N| 2

M@AK@Q@MN@

NKME=<N@MO@U>@@! 2@ O Om@!
| @PMJI@B , @U@I4550 5H< SDAEEC

B@ @ MIM@R®| *@UO@NME@M@| NQPER® "@<DGRN@GO @NPNIMB| AbM @Dl =@NN@M@N

4@VN@DN @M 1BxXIAMB@I 1@ G&I @ 1PEH<NED@I BF@M @D IAMB@
CDIPNURB@I| PH @1 'TAIMHODN=@ ?MA UP @ MA<INEZDZ=AMBD RNBBNO ©x
"DON@@DOMDOQERI@ D QM@ BOS@ "MNCG@B 1@NN@MR<N <GN AG@MBIM


https://creativecommons.org/licenses/by-nd/2.0/?ref=openverse
https://creativecommons.org/licenses/by-nd/2.0/?ref=openverse

—@U@DO®D R@D? g ?<NPtl ?@! 4AM@M@E P? 1IK@D@MI D "J FPH@D@I P? ?[@
#MNG@B @@N ?@ GN ,|>CNO@®B@I ?[@ 1eMDO@N nO<IFBm? C 7@M=B@L QI
=AMB@ PP 'IC<@ PP ?[@ IU@HD @M #@BEONN@ 0@ED<IU

- E

Oie
00\<va\en+be3ri€€e
wevden wndizievt

ODie Dokumente wevden
waﬁe\NOv\dQH‘ Und
o_in3o_ora\no_+

“HB %

Cvawler €inden
Ookumente

Oie bestelatzierten Entoprechende Ookumente Oie An{raae wivd
Twhalte und Anzo_'\?.en wevden n eine Kan3€o\c3e wit Ookumenten
wevden ancjezekﬁ 3e\ovach+ abfﬁp_%\‘.chen

| MJAO + @\@M "10MIH<I 2 (51E8 >795C >@B=1D$? SDBI5F1<EEEDS3
1@IMEC 0 &<??JR  <I? DME  #5MH<"13895)B>R1D976 '1 5, 7RIC GOIE2G R
*>90'1 . MI>@@BBUA @COC || P<G @B JA G& NNJ>DB AIM 1JH KPORD<G
*DIBPDNODUGH@ *JIB.<K@MKB@N g @MDI %@MA<NNJI>DID AIM

| JH KPORD<G *DBPDNOD
+ @@M 2<T7 <CMD ", <€JFl + '5B9>9>7 (I8 "1,9>7 7=19> H@5BIDED?
9<5DDBC 1'%'0 $ IMPH MO® (Pi@



DDJ

A 35%&+(B
8&+0$6&+,1(1A $1.,1*

'H 4 ov@®& UP @I| 1PEH<NED@I @M AMHC @M (<CI@ AY@I @D @PB®DI
1P>CH<NED@| PHA<BMEIM@7POB@AM@ I¥8@IPME 8PH @DN#DEIl @I| N® 1BCO
| PM 5aMO@M @]CGIP@MI R=C ?@ @@POBI CDO@Ma? 5aMO@MI JIN@M@I PI
QMBE@| 4 N 23l B @20 DH O<IFE. MJU@NN

Oie

ODie Ookumente wevden

Ceawlee Sinden u\mﬁewam\e\*\— Und Ooku\;v\enﬂoey@{e
Ookumente ) wevden indizievt
einaeovdnet
.9 |:| 3 N
Oie bestplatzievten Entsprechende Ookumente Oie An€vaae wicd
nhalte Und Anzeigen  wevden in eine Ran €°\3p‘ wit Dokumenten

wevden an3e2e13+ 3e\ovach+

a\ogecj\\chen




&+5, 77 B %)5%$*(%(*5,))( :(5'(1 0, 7 1'G%(*5,))(1 $%*(*/,&+(1

5@ll ?00 POU@® @MNJI @D
1P>C<IAMB@ @EBO PP <PA(E385>FGBO
RM? 2@ |AMB@ Q@N<@QDO@ ") ? 5>
RoM?I HD DHNEZDI J@MA4@| RD @M
"J FPHOD@& @MBB®@xIl F<Il ?D @
=AMB®@ PME &DIUPAIBI RaD@M@M
1>C6NN&aMO @ ME@IR/@ P "<HDD N3G
QMK | RoMR?I ?<NN GIRIO@
"J FPH@D@ 00 BAPI@| ROM®PI R@DGa?D
=AMB@ @R<N 2@M@aMO@@NMRP@ <GN
/P@G@® COOKNRIIB@E@GEB>JH e POIM@I @M POJMD®I 0M
<A<NRIMK®>Q@F@ID@D NTNO@BIG$ <NO 5 @DIC<G@ "D@N @O RC PH
5 IM?[@>@E@IDGD1TNO@H T6ODBLIB<I? 31 0@MER® Dl @M REIC@D PP DH
"@Il T 8QIP <I? 14 DIOB@ "DN@ +<MT JKKDIN .GX@r= %@MR>C UP @MANN@! 8PHEEBMNKID
1Pl 4 <G& + @H=m =@D %M IDNO G D
PIO@M!!C;@ %AJMH&@IU?%M*DU@§$4@N@PPIB Q5 aMO@MIGRIMINIR O
Pl O@BDOKNM@@0>IHHIN IMESB@IN@N . M@@MHDIDNO@KIRIG@M E@Q<<I?
Pl O@ KB ?SDN@DI
"D@ HODNO@I|ANED@I vabh@l ?@ 1PS<IAMB@! @M ROU@®!I PA NE@
@NEM@PI B @BOM KPEY@M TM<NED@| "D@ 1PC<IAMB@| ROM®I UPN<H&I HD
?@!, POU@QUGHRBUG@D®D PH'IC<CG@ UP K@MN@WGDNEID @MPIB UP IE=<C@! -2@M
?@ "O@INU@ @EBGRoU@®! RoMRI UPN<HBB@ABKIO PH UPCH® R@ PP RJ ?00
*@DN@M@M 1BH<NED@ @M NN@ENER F<I|
@IPOUOMKNEG® @CSm AMBEI@AMBDI ?@ #NBIDNN@Q®@ RI'TAIMHOD @I
?2<MB@NR<N APIBDD@MOAER<N ?[@ POU@® @MNJI B@GBO PP R<N MDERIN@I| G<
IC<l ??@M @DOU@MXNGER F<Il E@? =AMB@ HD NER<IO@| "FPH@D@PID POU@®
. @MNJI BBD GINO PNEGDD 720 DU Pl ? ID>CO MED<IO@! "FPH@D@rH POU@®
. @MNJI O<IBCO @GBO JBM 0 ERN@| (MAMNED> 20 =AMBD@ [@P UBRMHPGDM@I
<~BoB&| ROMPI
IC<l ? ?MN@WDFIGB F<Il E@? @P@=-AMB@ HD @@M AMIE@| |CIGRI =AMBD
<=B@BEm| ROM®| #D@ aBGODFRAD® PHANOUBEBDI@ @@ =AMB@ @@M @M@I |C¥GD
DNO =@N0O®EDI| UPC@ J ?<N O<IFDB ?[@ BE@| "J FPH@ D@ @BRCIGD@ =AMBD|
@DC<I| URKIBCO DHEM @DRET@| 5aMOGMaM @D#MBIDNN@ NR<QVING@ D&ED
D@DDE>
o@eONME@RC@M aR @l HD ]CIGo@! 1PE<IAMB@I BMMBIBMO@R® ,@P@
1>CGNN@&aMO@M PTIJI TH@ &l @| CDIURBAbB@R®&! PH ?@ =AMB® UP @R MH
GG+ I®| ROMRI 5aMO@MR DI @1 MER<IO@!| "FPH@D@! GrB@MIFJHH @1 <GN DI
?@I IDCO NE@<IO@I| "FPH@D @1 @M=AMB@ CDIU@R\bBO@M UPNKEIRRD>CO@



https://ai.googleblog.com/2021/12/a-fast-wordpiece-tokenization-system.html
https://ai.googleblog.com/2021/12/a-fast-wordpiece-tokenization-system.html
https://creativecommons.org/licenses/by/2.0/
https://pressbooks.pub/aifurlehrer/format/a-brief-description-of-some-search-engines

&+5, 77 B (/(9$17( 2.80(17( :(5'(1 (,1*(678)7

(@@N "FPH@D RD? 1<C N@@M @D<IU =RAMO@P @DNKN@P ?IRN@ MR @V
@EANOPAGED<IU =@@PO@®M RICG 2@HHM@D<IUh RD@ BPO@DR @=@BMD(@@N
"] FPH@DN HD@@| @M 1ANB@ b@M@DINGIHKGNRC @IPOU@M@MA@®h RD@ BPO @N
2@ .M@ME@IU@NMPOU@®! .@MNJI @NKIGD #DI D@ "BPH@D @@ @MPF<I|
RICM@ ?@M ID@VIB @QMBR! "D@ %@IRDPBRAD @M 1EH<NED@ C]BO D ? @M
IP<GDD ®MIDU@N"D@ #GFORDD @M 1PH<NEDI@ C]BO Wl <= RID BPO@DAME@
HOD @H "JFPH@D @M @DINOIRFR-RID ?<N 0<IFBLTNO@H ARIBD@MO
"D@ @E<IU ®MPOU@®| RBI? PMS
MR #MEB® QI , POUQNMKEEGI J?@M
. @MNa&IGEEODNOTK@PA BM  %MERE@
DE@M ABN® IB-@BM®]q=@NPO@!
5 @ND@N #+<DSCME0@! @N JO
DCR| @MEP@@| %@M] @M 1K@ PP
2@N @JIBM<G@®! 10<?JMON @GB&NN@!
| JFIAN R@M@I @MEP@  PH
@ POU@M GEINEG® UP NK@GDMI #[BO
1P>CH<NEDB FR0 2C
@I POU@NIDHOD @1 QI "MDOO@N@@
@QNEM@PIB ~ @BOM _1PH<NEDW@I
5@ NEC @@ @MNJ AbMP[$<GG
DIO@M@NNDERE®! DIE@ #BEONN@ AbM
n+<l >CANO@MA@M@ N@DI @GNa@M
. @MNJI @@N@ @®| $B8B I<C *JI 2JI
B@PC0 O 5aMO@Wm DI @l
"J FPH@D@! ™ HD @@M @MNJI DI
A@NDPPIB N@@! CPrB QMJHH @!
@CKC@| ™ BMA[@ @POBI
) JHH @M@B® 5@ 1P>CH<NSD@
DIO@EMD@| &PEMQB+Q@RH<@| DI D@
0<IFDIB GBIMDCKRI QI ? @@ Q@& RN
20M  @BDI 1<HHBI B Ql
@ POUQM@NEIIN?<0@ | DI @
“AMBBMOFIGB!  NO<H&I #D@
0<IFDIB$PIFQD F JH=DI®MO ?<NFFH@D 7@ =AMB@ PP 70D GED<IUHGRH<@ @®M
| POU@®| .@MNJI RPIUR¥ RA @OIM GIR| HO@HODNE | %MPIGR@'D@ PNB=<@ DN@?D
5 <OMNC@DISIF@D ?<NN @DIFPH@D @ 'TAIMHODN=@7MA @M POU@®! .@MNJI
“@ARIED = @IDM =@NQUBIHEED<|UR<®INGG DIEIFAD RB? ?<N "BPH@D <GNER@O
@E@NOPAO



https://pressbooks.pub/aifurlehrer/format/http-cookies
https://pressbooks.pub/aifurlehrer/format/a-brief-description-of-some-search-engines

+<NCDI@@N *@®ll RM? @M&P@ PH 2@ #DINOPBPKIC<I? QI DHKGDD@H
@IPOU@N@&F DI @1 . MOFIGB!I UP @@ R<N =@D AN EAMB@ | APIIRDD@MOAC<
+<N>CDI@Z@N *@®ll RPM@ R>C @M&P@ PH RNBI@D® 3? @@ UP GREF@| ?[00 URDID
RID «@INC@I| 1IKME€@ @QMRP@| PH =AMB@| UP @NCBNNGED

"D@ IMONMDO@ =@M BNPE@ RM@| DHERJO @I NA@HO K]l JH @I<G @Il @N EBC
?<MPH @20 @1)JI O @@M =@NQBHAMB@ URAMNQA® BED @ ED | #MDU AbM@DI
—@QNN@QM@B@aWw#e ?@ POU@DI @NN@MEMBD|I @DNO@I DI @M@8> ?2PME ?<NN
?[@ POU@DI| 7@ #NEBIDNN@ K®bRI? ?[@ =AMBD [@PIMHPGDM@I



&+5, 77 B 5*(%1,66( :(5'(1 $1*(=(,*7

# ?2GEZ N ?m@ #MBIDNN@ =@M@D
<| B@UBIDUP@\®@| "@MD@ PP ?[@ 30*
70M @D @\l <BQURID B=@D @D
1P>C-@BM®DE@@O @RPBO NDRI #DI@ PMU@
8PN<HH@IA<NNPI RM? @QMEB@P I<>C
E@®H *DIF <B@UBID " 8PN<HE IA<NNPI
Ca@O REOBD <NNB@I @N "FPH@DN
CoNNg &D@MABM @R®I 1JOU@ PN
Z=@MIMDAO@| @RO@H@NME@PB B@I
J?@MWN @H Z80 @MRP@ @M <H =@NO@I
HOD @M =AMB@ b@M@DIN@DB®Il <GS

=AMBG@BM®gq DH D@ OMJIHH @I

[%PHNA@ "P¥+"P>F%J 0 @NPEmM =@M ENNRGBNO RAMDI N® DH>9@5|D)>CD REODAM® "D@

GDU@ND®EM !! 7 1 'TAJMHOD @I UP @N@M 1] OU@ER@| ®5C ?<I<C PNER|IC® RO
*DU@IU A@! 1@ PO@BDOKNM JHHIN JMB
@IUAQ! 1@ PO@ED @ao> @NM EDNDI

GHRIN@NN< M@AK@QQ@MN@
| BOHONN@I 5@#PIB RM? UP @I

#ME2IDNN@| CDI@HBO OD5@iPIB

@MED| ?@ HDNO@IAHNED@I D@ #DII<CGRl @D @B@D 1PEH<NED@I| NI N©
?@POGRGNEBIKIIN@MO@EEGIU@O! @ =@DraM@MID "< N Q@R ,POU@® PM
200 @MNO@ #NMBIDNN@ <0@D @MR@MI IUGD| @1 BN<G@| MIU@ NDEEHT

IU@B@I ROM®I E@ € )JI O8 @M 1BxIAMB@ PP ?@H ,POUQ@@NESEGPRBR]C®
1P>CH<NED@PI O@@H@| PIO@NG@| @®!I'O@IF HID IU@ED| 2@ PMENPSO RI?
PH 7?02 ME@<IO@NO@! IB@D\DM @D+@NODEH1R<IAMB@ UP f@| "D@ 'N@HMED |
—@@| AbMCBNN@aMO @R 2@HD| = @WE@@! ?@ HD DM@HMJIPFO DI @ADPPIB
NO@! @D @M PNR<CG@M IUEB®! NK@®| NRICG @M@IO@D @NB<<GNP:C ?[®
. JKPGYIDD @M IUB® @@IRDOBD 0GR

$bM #MB@| UP 4FO@| @MRP@! @ME® 1PSH<NED@| D@ B@I® 1<HHA B QI
$<FO@| %JIBDN JIR@B@ 4PG @CIJG @M @DHDGGEX $FO@| RN @MEE @@
IP@GB! "D@ #MBIDNN@@R®! QI G BIMOCHKRI AbM H<CBI@GN *@®il DI B @@
%MPK@| @B@®@DGLEGD[GO ROMPI @] ,POU@RI €>C GO@ME@®! UPM =ANB@
KMIN@®MO PH UBN@= ?M@N@ =@NNG@NRUROBLCGO@| @7?MA K<NN@!

1,5 0((1=(1B

"@l SMNKMB QI %JJBG@ rlI?@| 1@ DIMDI PI? .<B@N -MDI<G @D #DIB@ &M
H<O@HODN®I %MPIGE@! QI . <B@OM<IF rr@l 1@ DH 5 DED MO@¥Fr
. <B@O<IF +< O@HODAX O@M@NNER @1 COM @IDIGGNRB@#M-GMPB 1@ N<B@O0<IF
GBIMOCHPN&N@I



https://creativecommons.org/licenses/by-sa/2.0/?ref=openverse
https://creativecommons.org/licenses/by-sa/2.0/?ref=openverse
http://infolab.stanford.edu/pub/papers/google.pdf
https://de.wikipedia.org/wiki/PageRank
https://de.wikipedia.org/wiki/PageRank
https://towardsdatascience.com/pagerank-algorithm-fully-explained-dc794184b4af
https://towardsdatascience.com/pagerank-algorithm-fully-explained-dc794184b4af

OPNN&B ", 81D ? -?E#54D >?GR*G 1 (5B8 >795, 81, 5 (D9<&6% D)513
' BG1B8 (;9<<C+< B<UI@

I MJAO + @W@BEM "10MOH<I 2 (5188 >798C >@B=1D$? 5DB95F1<BBE83
IK@r@M ?776 %BG5B (388 ) 85 GBG>D91< ERP 9#49>7 >IBI9>7 $><8> 9B 7?75
) INCBI JI B )DI?@ #70D



D U

2.86 B 86:,5.81%(1'(5 8&+(
$8) '(1 ,1=(/1(1

-= RICG 1RGH<NED@I @@ N@M bOUGD| 10MED@@| #dl @ N® @B @B
PNRIEFPI B@! NRJCGRA @1 @DIGI@! , POU@R| <GW3C PA 2B %@NEBkAO <GN %<IU@N

C<@! 5@l RIM PIN TDON@RNRIFP| B@| =®PNNO RHall @| R® PIN PP ?[E@E®| ?[0

QI PIN <=C]I BB N[ NebOU@I

$7(1 81' $7(16&+87=

"D@ HEDNO@BBIO@N IEE<NED@I| PI? # +<DG MIBM<HE N<H@ES! 'IAIMHOD @ =@M
20R ,POU@®! "D@ KRDNO@R@ND@| NPb=@M '. ?M@NN @0 DM @ 00D @N @OU@MN
QAP 2@ "DON@ 0@ RM@I ?<Il Q@M@P@ PH B@@ &HPIB PI? K@MNJI<@GDMNI@
1C<3®@ URNO@! ™ <B@JO@®! "DAINO@ @@NN@M Pk NFOMNNGP| B UP =Gviam
1P>CH<NEDI@| @@! E@C IDxCO DH@M @EEAMHOD @ Jg@! ?@® WD N<H@! J2@M
R<N ND HD 2B@N@! IMHAOD @ OP| [<C?@H D D@N<H@D C=@! J?@MIRND® @N@
1AIMHOD @1 N<HKB| 10P UB®! =@ DENIR DN@NN %JJECED| @M B@ DNPOU@®
<PA=DNUP <@ @NO@N (@NIBQI

8P 7@! 'AIMHOD @ ?@ 1PSH<NED@I <IU@@! Rll @ .
R@I E@H4 I<>C @@MPOU@®! .@MNJI N> BZaM @ | JJFEBN P
$DB@M2MbF@

0 'TAJMHOD @ ?@ KERA @@M BNO@ CDI@®RbBOX<

0 'lTAJMHOD @ ?@ O <l @M@ DT VEB! 6Pl OONKNGEP G|
8PNODHMB CDIURBAbBO REMI? NEIO

0 'TAJMHOD @! ?@ DI @DH <P@M@J) O8D BN<HE@D
PI??<IIDH5 @ Q@M&@DGSID RPNEU QI $ IM@!
4 @M<INORB@! @<Il 0@ P? <I?@M@!

TAJMHOD @1 ?@ =@@M RPOUM QI 1P>CH<NED@| BN<HE@RD PP Qo NKGDO
R@M®I PHA<NN@I



o

(@® 1PS@?<N BNPO@ 2@H< "<OPH PP 3CMU@®BM 1BxIANBG

o F ODDPNB@IH@MKKN R® # +<DG )@R@M Pl)< MO@I| @M 1P> CH<NED®@I

R® %JIEEP? +D>MINJA@B<HED M|

0 "< O0@| ™ @B 1PSH<NED@I QI "MDOO@ | FAD |
0 "< O@! WO 1P>CH<NED@I PI? 5 @NO@KFBPAO @MRI 7?00 0 "MDOO@I

UPN<H&®B@NG@EPP? HED @MAOU@®| .@MNJ@M bKAO ®N@I

0 Ob>FNEGNN@@ RN @1 EN<HERD @ "O@1@UdB| ROMP|
0 1>CBNNE&a@MB@I| ?@ RN @1 K@MNa@@zD #DING@ B@ | BUMB|I RoaM@I 8PH

@DNEBRPIR 1SBNNB@MB ?<NN @FQU@ MM | "<O@IKPOU @ DORDED |
=@NODB@ KNIGBDINC@ #ERINS<AO@ @ JAM ?<NN @WIEBDR<N UP
Q@ NgEm COm

@IPOU@MKEIIBM 3? @E@?M @ 1PSH<NED@| £A DM %MERA @®N@M
AJMHOD @1 @ME@@'DONQ@?@@ =@MPIGPA -IGDI@ "<0O@I P? B@@I IPM
@I®| =@BM@IUO@GEDDI| 2 @MNJI '@ MRA =<I@M@D| # ONSGTP| B@|
RAMPI RAIl N@ DI Q@M@ 8PN<@HC]I B@| @MEP@ RON®@I IDCO AMIN@DI



N L

"< Me@M CBN BIl @I"<O@I| Tb@M
@O®l , POUQENXHED RPM®PI @M N@DI
#DIRD@EHFIB @@l CO 7?<UP@M&P @
R@M®I O>FNEBNN@PA @Ol <P@M@I
, POUOQM WaJD@M N@ D#RDEHIB
ID>CO Beg@l CO& @H 2B 1PSH<NED@
<=@M @DI |StENMIrG UPJNEI

G@ WN@ 0@ RICG ™ 0C?<0@!I
<GNPC 7”@ QWQADOQI "OQ@I RMA
SMB@I 7N "©@@IKPOU@N ?PI ?@M
"< O@INIDCED RA #DIB@ +<[I<CH@I
Fall @l QI 1P>C<I=@@@MI @BEDMBOI
PI? , POU@®I @MBEIDgRoM®I PH
4 Q@UBOI M  MRDONBIM@ upP
QaeDrP@MI

0 "D@ "O@INK@®MBI F<Il NJ @ MBI
?<NN *@N PP "D@NO<C@EDP@MO
R@M®?I 8PH @DNEEPME 7@ 1KE&@ MBI
Ql @ POU@WNI@ DI K@o@! P?
20UOM<@MOD@ 0aIF @I
0 "< 0@ PMPIQMCIBNN® JBOM
<l JI THDNDMO
0 +<N>CDI@GN *@i F<Il Q@ M&RP @
R@M®l PH V=@ WOJHODNXJP
oR@Il @I PI? UP FGNNDNM®! @N F<II
?<Il UPM oM@ NN@B/MRM RN@M G@IKPOU 2 GN@VRP @ R MRI
o ODCOG@EDPI? %@N@RID @ "1%4- Fall @l GBKGOLB@JIN@P@IU@I PI
1<IFOD @| @DIAM@| PH W "<O@®MA<NBIFIPOUM PI? NK@T@ MBI UP
M@ B@BLo |
0 @IPOU@MIE@MO@K#AZB! B@| ROMPI @ MEDEP Q@M&mD&OD ?<HD ,POU@®
@DICED[GO #G@MI PFG@NFM]AOEBM @GMRONBIM@ RI1?ED M MCbo UG
—@NN@MO>@hR @I

@ -1 @ IMH@ O@NaD @HDON C<N =@BPED? AMIH OG@MIA O@ G@ 2P ><I Q@
O@H JIG @ME@EDOKNKM@NBFNKP= <DARBIM@IKI ~ J@H=@7?

1 #PMIK< RoaM®@| 1IPEH<NED@PI O@@H@| <GN nAbf ZDN&GDPB K@ME@UBIM
"< 0@ ®@MERMOEGEN <Ba@NI@| PI? ID>CO <GB@ | =@M @BDI@INO@N @NaR @I


https://pressbooks.pub/aifurlehrer/format/Daten
https://pressbooks.pub/aifurlehrer/format/Daten

N@ AbM@DC<G@ @ b@MM@ @INO@ UBED NI Q@MERMOGIPI? C<ABM BHCO
RoM®I "D@ "O@IKPOUBNR @GId@d E@=C CPrB @MORR@ PP DIOD@ "O@| 1&NO
CMHBN@ 'MMHAOD @1 F-@M@MNA Rl @1 PNBER@QMOEMPI PH A @M %NEBD
DHKGDRI@ VPNO@M @Il ?<0@! @ROU@MK&IIWEB @EED@NMIr@J= UPOM@IJ?@M
ID>COFall @l @M&P@ MR PH # ONCQTP| B@| UP OND YD IKD-GV @

P>C ?@ MO PI5 @QDN@ID @DI %@N@EB@N®O RD |I?7@MOANDQII *<I ? UP
*<| ? , <C 2@M "1%4 F<Il @Dl @ @MNJI @DI CP=<NED@PI O@@H@I| PqIMB@MI @DI
1P>C@NBIDN UP @®MPI ?<N @D-@GMDgG-@M GIgD ®11 ?<N 310@@H@I| ?@ 1@@ DI
#PMEK< YN @H '17@ @O&M F<Il N@ DI @1 #MBIDNN@PRQUKE #PMB<N ROD@MI
PAGC@I



N L

, DCO UP@MBNN@| ?<N& GELOGHED 20M ID@W@BH@! URM @DE@EDNN@NXDRA M@
. M<OO®| ROMA RIl @1 2 IMNSPI B <@M B@D<NN JA@@H@ URDE @M SCOG D
Pl ? DBI@MR@PPI B =@NID@

*ON@I| @OHOM b@M '®@C@MI ? CI@M
#89(5 /066,*.(, 7'(5 1+$/ 7(

) MDDE@ 10DHM C=@| ?4#1RA CE@IBN@| ?<MR-CH<NED@PI O@@H@! IDCO B<IU
Jq@! ?<HD PIB@@! RMPH D @B@ 1@@ <IUEED PI? <I?@M@ID PP @DHD 1Q@0
CaC@M @DIBDRBN2@M@

"<N 0<IFDIB 2@M 1E@NBIDNN@NRDNE<Q| 5 @MDME@PQ@| =@ @DISPNED' |CRG@
NKJIN@MI ME@M CBNX =@@| @ BMJ[@! 1BH<NED@PI O@@HE@! |@@! @M 1B®
U<QGETR RDOM@INO@ <I '| #PK& RPM@ %JIBRBMHEBG =@REBO N@DIBDO)!

. MIJPFO@ @M @IN@GBNG@!I DI ®! IPS@MBDNN@I| <| KMIKDD@M GA@PAR@V@ !
PI<=C]l BB QI ? @M @I /PCED

%MJI[@ 3D@@WBH@! PI? 5 @@DRF@ MR 0<IFDB G BIMDCHR| NORRM@KIF @
2<N 0<IFDB @@IA<GGN =@ @DIsPNRI@KIDMRA #DISPNNEH@! R @@I1PSH<NEDI@
20® JKPGYDD PP PO@DDOD @ 5 @NO@NG?IRMO<QbBET NI <P>C 2[@ MD@MID
N@NO @7® MIBM<HE@M@D| 2@M 1EH<NED@| AbM RIDBC<CG@! CDI@VBMNRMO

GG 2®N RED NO ?MRA RN R@ URIBINE?® 1PS@NMBIDNN@ NEN DNO D@M @DI
BPO@@@ @M @M@ GEDPI? H@M@M@CHNED@| UP @V&PQ@! PI? @@ "DNINND
b=@M@DI@M TR B @MEP@@! 'IC<C@ UP M@I

872120,(

#DI@ 1PGH<NED@ @t @G HO IM@H O<IFBIITNO@H 'lIC2@ ?@H ND @ MD@®DAbM
?00 PNR<CG@D@M 'lC@=00 KM@EBDNIBDM]IFO D@ POJUHD@ @MAOU@®! .@MNJI
@Dl &O0@I| RDUPH @DEK@PNNO ?<NNaa®@MINBINCCBO@| 5 @N@@ | B@NKIIN@MO
DNO @M ¥ @RO0CDNADA@MDPNBR]|C® RPMRHID @@ RM PIN IB0O @ ODrdM @]
C]O0@I| ROIPIN @BGIO IBCO AbM@N@| 'ICeGAMNG@m®| 'l ?@H D PIN @ DIMHBDMO@
S8PNODHHB @OUb@! b@! 1P€H<NED@I PI? <I?@M@ KKZCBGIBNNTNG@ H@I
FJI OM3a@M@&® | #DISPNNPA PIN @ NB8AGC @ IRN

POJUHD@ =@PO@7@ Yl OMI® b@MMJIU@NN@NCGTP| B@I| PI? #MBIDNN@ UP
C<@| 1 DKGD@PMOME@OD 3I<=C]l BBRaD @ FJI OMI@M@&@®| #DIsbNN@PI ?
&<| ?@| BNA]GEAD CBHRAD UP RENNO@H &d51 1TNO@P@ 'IC<G@C] @ #MGMPB
QHKAT@I| RIl @I DI 7@ POJUHD@ @M PROU@®I @BM@ALD &@| #HKAT B! BaI
?0 W POU@® @MNJI DI @D+@NODKEHSCOPB M]IB@! DP@H N iéb PM HD @H
RIIAMJIOC@M@! R<NMONB>CO@PI? DP@H MDD @ <I?=-M@D @M -RD @ @ ND
<PNBYNI® O DNO DR@ !



https://pressbooks.pub/aifurlehrer/format/data
https://pressbooks.pub/aifurlehrer/format/ai-speak--data-based-applications-part-2

2Q<ID & 8DHWM (5188 >798C 24 [B982C@ 10<IM? #>T>QK@7?D< JA JINIKCT
$<GG #?DAD #?RM?, 8<G< @7

#l BEMD 1, ME<I<I $><95)B39>7  =9<<9TIDS51CH5=5>D34 >14C9OC
#SO@@? @MINDA KK@ND<!+ 111

%JJIB@ MD<=T <I? 2@MHN

+D>MINJAND=T 108 @B O

+DG<l 1 2<??@J+ $GIMED *' 53==5+45B Cb-C 24 B59B&HIR< 81<E>HC  (?3

g

2Q<ID & [B98 4)583>7L71 2>DH-5BIB&ESCDOC1>4 (DBB/9E B [B93< ?=@ED9>7
OC @@D &J =JF@! ,( JCI5 D@ <I? 1JIN

&DGGDN @0 + (MM@ ) ?75 >4 B5 E<DB B (5B8 0JPO@B@ ZTAM <P $M<bDN



https://plato.stanford.edu/archives/fall2020/entries/ethics-search/
https://webtransparency.cs.princeton.edu/webcensus/
https://policies.google.com/privacy?hl=en-US#infocollect
https://privacy.microsoft.com/en-us/privacystatement#mainbingmodule
https://doi.org/10.1007/s00146-020-00950-y

D U

2.86 B 86:,5.81*(1'(5 8&+(
$8) ',( (6(//6&+$)7

2=,$/( 86:,5.81*(1

+ @M PP H@M OR H<I ?<N %@AbCG ?<@N £GG>R0B DNO DO@@ UP rP@| DNOPI
b=@M @DLPS@ UPBRGD N@DIGD@5 @ * + &DIH<I @NRNMbEO n#NN@ @ReIDI
%JJB@nnUP N@D| @R®@& @D %JIB@G®MO UPMNG@ DD @R[@M@H@NOSDEE| @
20 bMBMD®! PI? bMB@M DI @M "@WMO@ Cl@ SPBE UP @19@! IAIMHOD @
FOIR APIRMO@ICNGTP| B@I OM@y 5 @I "@HIJFMe@ RA ®H ANEDBPB<B UP
Pl Q@MA]JGDI@| 'AMHOD @1 =@MBCC=@| 1PEH<NED| @@ ?DIED@| #DISPNNVIRA
RO ®HFMODEPIN@M@ 2®M RDICM@JE@ <GN SCO@MNIN DNN@INOOD D @H
5 D@MNKBIRP M@MOPM <GNOKMD ID@@H@! 2@ N 5 @M@@DII<G@ <C]l BB
ND? "@NC<GibNN@| RODDH D@M@ N\l @EIDEE N @BHAO @DEMSE@INS<AONKED ()
1P>CH<NEDI@I PI? 208 M<INKY@IUND@VBIHOCKD| AMBMI

1767(+81* 921 ,/  7(5%/$6(1

ITNO@H?[@ 'IC<G@PA @M %MEREE@ ) @| POU@MKNIUr@RATC®! @DICGD[GO
1P>CH<NED@! HRlIl @ ,POU@D» I <=C<C@|l ND HD <P@M@I| INDO@I
PN@DR@MURPN@I| 1@H MD'IC<G@ @MC®| 7?0 @MAOU@®| .@ MNJI@AGGNES<qd|
N@ NDNEGNO@VINED P @ IMPMO@BINDG@G<N@| "D@N@<N@| @D@INO@ Rl

| @P @MR@@N DNN@PA AMEM@| @M@NN@I PORQDD@I =@vMPU@@beM@l
4 IMPMU@BGNGRD %MPGB@! 7@N DNN@IN "<N F<Il =@@M@B N ROM®|I RAll

H<l HDO EB@I PI? =@ @DIsPMH@| @ INC@| #4@DQ "<GadM NE@| J@@ "DNFNND@I
HOID %@L<CB@I| PI? *@C\NFM]JAO@ IR FGGIMO® *@MIBRDP@! DH )G<NN@I\@GIMIH
B@sM@MERE@ |

(("%$&.A &+/(,)(1

1P>CH<NED@| R R>C <I?7@M@ KKZEB| BNNTNT@NB8@! QMRN R<N AbM?POU@®



. @MNJUQI O@M@NN@A@NZ@B ROU@® ?<Il PA 2@ #HKATBIB FGBEO RID? DN <GN
KINODQON@ @2>F BR@MOE@N@® @&2>F =@ @DIsPNNBC@ *DIFN DI 8PFAO <B@ URBID
RaM®@I 5@l @0 POU@® @MNJIPA @1 @MNO@EURIID| *DIF BED @GBO ?<NVI
?<NN @\@QN@ @ | *DIF ADBMERIO CIG JBM @BIARM<I ?<NN @BV @ MMG@N2 RKPP
?<Qa RO @ MNUPR]@3 DNO

'H KGDL@Naf@z2>F DNOREDEDUP Di@MR@@@! @11 4 INOMBRI PA A<EH
1 OOMRRIE @ =@MEC NI ?[@ PNREFPIB@|I NJB¢ U>C NERIDEBO®MIRL@MUBRX
5 @Il #ME2IDNN@ @MI=@NQRHVO G ® <B@UBIDRMRI h Pl ? ?7<N #DIB@ NDI
R<N @MROU@® UP C@ =@JHH O h F<Il ?D@N NMB2L<UP AM@I| ?<NNONEI® NGB @I
PI? =1 @BPIB@| ?@N@HNMNJII P@MI @BIGGINDC NEGNO @ MARGHICQ VB

' @D@M 1Tx DI @1 4oM@EDD| 1@ | RPM? @P5493D9Fs389>70R @ H@AKNO
?<N RA 7@ MDHDISENBAN@D@| %@D@ @M 17Tx CIR@DNO "<N @80@@?<NN@M
.JGDHE@EDINO@ DI@N@| HE @| @ N QaRV®@| "< ?MN@GDEB@EDINQ@ | RPNNO@I|
?<NN ?<N “4@ @DIC@N ODIREVNC@® R¥M@| @OGR IMNDOBPI1? C<@| HEM +QINS@|
<IB@Z<G@| PMENPEO JB MAFTAAQGKGNINDIMH<@ M&DN@ 48 CPO@| @ aCK<AO0BRI
—@NAPO@| <GN@ANC@MBERN@NO @11 ?ON@|I QIMIC@M@DI ARM431 ? ID>XCO PM
?<N " @CKAAOBR| RM@I| "O@| AbMIAOBD INC@MBR&I DI ®INE@I PI? |CIGEBC@I
%EED@| RPPME N ?[@ ©MUQ@BHIAIH *RAD @M §TID-C @MNE) @I

5 M POU@UACQVBENTN@PHHD RO I<C 2@| AM@MBRI C<P@l Rll @I =@M
R@Il RM RA @M %M-EE@ ) Q@MU@MME@ VBRI C<P@! CO ?<NPNRIFPI B@| A
?00 UPFAOBD| #MBIDNN@ID -@MIgQ @] +@INS@I PI? ?<HD RA 7@ % @MNEBK-AO GIIkD
nGN ,@@@@O0 @M #MRbBGH@NREPN M@<IO@ 'IMHQOD @| UP rP@! @MR@MO
@O® 1PCH<NED@ UREBNGEGYB EDIP ?<N R<N@EBERONN@I NGWED PI@DM?I@| NGG |
|CIGBC@M &DN@ M®@| ?[@ KDNO@| BENE@| *@MINTN@a® .CllJH @@ =@ @DISPNN@I
?[@ KOCEMB&IM

$.( (6T (;75(0( 1+$/ 7( 81" #(1685

1 -IGDI @ SM@I| NJU@ke@7@! PI? GBN 2@ AbM *@W@ b@M @D1PS@ UPBRGD
ND? R@M®I DH®M BitB@ML; 5 #5CC A<GE@ %@BCO@| W <GN>CMETO@| @URIED |
Q@D /@M UGBOMIDO@ %M Q@ + @ING@! Rl @ ?d R@M@EDI AbM
=@NODB@2@JN P15 @GNO@NGIBDM@H 'IC<@@I| DI @ &&@ OM@ID"<N @O 20
. JKPQWDP PP ?@I| IN>C@DIJD PO@ODO PP NK@» @I 0<IFDIB G BIMOCHKRI DI ?@
&l 7@ DN @PO@MBDON EQ@?Rold FGKD PRI GKGDLE@ SCOGED?M@ 0 ? @I
1P>CH<NED@PIO@@BHQ@| MMNE@ @ RPMPPH 1,5 #5CG0UP Bl OM3@M @]

PA @M 20DV @| O@DBIGD[@1 1PEH<NED@! NTNO@BR&>=@NODBE &2NO@N PI
=@NODB@ MO@UIEF @NO@N UPBPINO@®MIGRN <1 UQ@BD@|@DIC<G@ CHM
POJMD®@I PI? POJM@IFRJICG EDD) ? @M Y@DGSOCHAD IBCO HDO 7DN@NFB<@ =@RO

RPM®@I| "<COM EG@| 1@ KPHD @2>CO PP 31 O@NE#P| BN@MkB@| IPOU@I




N L

&DGGDN @0 + (MM@® ) 275 14 B5 E<DIE B (58 0JPO@R@ 2TGM <P $M<bDN

2<Q<ID & 8DHWM (5188 >798C 24 [B982C@ 10<IN? #>T>QK@7?D< JA JINIKCT
$<GG #?DAD #?RM?, 8<G<@?
&DIH<I| * + @ CD»49312 9> ?776 [B93< 24 %<90S3TEC 9> (@8 >798C

1 O@MMI<G 0@ JA 'TAIMHOD #OCBN g

+DG) 1 2<??@J+ $GIMED *' 53==545B Cb-C P4 B59BHIR< 81<E>HC  (?3

g

<MJ><N 1&<MD + , ME<I<| 19BXC $4 =1389% §1B>9>7 19=DDGC 4

$ @BDERDOI@ OJ =@ KD >
1 OMJI< * <P, DNN@&PH & (81@>783, 2, 8l) 85 R<9o0®8 (5B8 >798C "1DBE
2C@ '"AMHOD 1J>D@T g



https://plato.stanford.edu/archives/fall2020/entries/ethics-search/
https://doi.org/10.1007/s00146-020-00950-y
https://fairmlbook.org/
https://fairmlbook.org/




HDOO@I| <GEB/AI+@MIPB PI1? ?@1 @GR@OMED| ?@ 1@ PMEADM@I| ENN@| EBBGDM@I
100 R<KINC@DIEDP>C HID HDIDNUE| PB<@I
1DB>» 9582 59=1< 41C 56B8< 41CPOE5 >8B F>E7 .59D 8125= BBH>(38Q5BIH> B4
(38Q5B> JE 856> 6 9= <1G>J9=5B 74B H5B1<24C <1G>J9=5K
#DI@ 310@KMODNCHD DNOINBGE@D RIJAO BO @N DI@WD)G<NN@EVH @ I P @<GN
102 DHGE C<@l Rll @I
125> 05 5%> EQA 7 Q@5BMBD B8 5% >;<1B59D SEB58\BD
92D & 495 Pr<3B 591295 ?B(33B9H B4 (3BGO5BBRR> F2 59>83>5> 15B545> JE F5B&G>
, 95 P>>5> (9512/5885> F2 ( @B5> =9D <579>5> B4 <5/5> 5PB> 2H5B>K 25B<93
@5B 41C53B3B5> 9>45B> N3B5B> BR<h> E 41C !5B5> JE EBRQIS>






D U

17(/1,*(17(6

+ ,3#* W#,2%H# )" %'31#. . # 1'22 W

A ($51,1* 81' (510$1$*(0(176<67(0(? @

"D@ 8<C@M @INC@| ?@ !51B>9>FPOU@I RENO NGB "@M @BMDq #tM®B =@@
NBC PA ?<NPME 7@! #DINSUID2 @CEIJGB@ @MU *@i DI \JI O8b@| DI@@I
*aVM@@ PP *@MRP@ MHGE P1? J? @M 0@DQI @DI<t@M @G&®NMD NRI"<N PGDH3QD
8> @ !51B>9>DNO @@ @ KMMAXEB PI? KM<SD@®M 10@MDeEd®| UP @MDNN@MI

| B@NOON@N @a3aBDN@ | IMONMDON DN@@N @& NN@WNBE A 1ITNO@H
P1? .GOONH2I AbM@D @NONGA@B QI 151 B>9>UP =@ | <GRA @DEI@ 2JGN 18C@
1ITNO@HNBDIP?<N #MBIDN @M O @BNMKQ@MCE @ @M 1JAORRIIGN @ @Dl YRTNO@H
=Dk DI @H s@P@ PP <IK<NNENA|ED *@KAR@ @POUOGR®I RIl @I #DI #
*@QMIDBITNO@H @BBDO @ @©MRIBB QI *@MKMJU@NN@ P @©MR3BB Ql
) PMN@I #N @@DO 7@ "PMSAb®IPB QI *@MF@PMOEHE ? #MIB&@ Q1 @MBCO@|
NRID 7@ #MIB&E@ QI 'IC<GO@I P? 7@M@| -MB<IOB<#N @&EHO@M@ THH PIDFOD
URDE®I| *@\NFM]JAO@! PDIMD®@I PI? 2POIJM@I PILOP@ME®I 8P @l <H RAD@NO@I
QA @OD@! # *@ADB1TNO@H BZaM@| @51B>9>7 "»156=5>D CBC *+ 1 U
+ JJ?CG@#?HI?J

"<N F MJITH *+ 1 =@@D NO PA @O RB=<NDPMO@R®@PPIB ?@ ?<UP@D I
*@MAKMIU@NIN (PNUDZD P@1 <PA @MV D@1 #=@@] DI @VCEB @@ @M PI?
<PA PO@QNER?&ID 5@DN@ WMREE@! #DI *4 Fall O@ ?@M <GNaai®WHB&@PI B
?@rImMO@R®&! DI @M *@MDJDP@! P? OJGN ROM@N<eRDP@! P? OJGN
*@MIDIC&®@ PI'l O@NGIF @1 URDS@I| *@M@P@I PI? URDR®I| *@MDP@I PI? *@@M@@!|
DH@& H D@MOPRAMRI@ RMRI "<Ms@M CPN =@DIO@?@ "@riDD QJI *+ 1 ?<NN
@NXLCPH .GOOWHAI C<P@® 2@ DH G@HRL®| B<IUGPMNDMRIBBNNTN@HI O@D
+<I< B@QKDD 1TNO@HPP . IMO@EPHA<NN@I F|

81' B'$6 ,17(//,*(17(

+DO @H PxJHH @I QI )) R @M®I ?<N DBIBNRRN@I| DH Bas@@®!| PI? *+ 1 DH



@NJP@M@| UEIVNKOE@EP@| | R@PPI BNEZ@MI @N@ Q&A@ M@| @S| JGB®
'N=@NA@M@ H+NGEB! ?<IF 20MIR? @M ) PO@MNObOPT@D$GDP@! @D@P@N
*@QNR@M@PB M2<N URD@M BMERBP@| +@FH<@® &M PTBB 2@M 8PFRAO @MEHGG
F<Il . @VMNJI<@WB PI? | K<NNE PN 2@N@JMEDIOD QJI *+ 1 PI? ) @l ONO@
?2<N=1BD!"( 1*+ 1 J?@MOBBRD@ *t

%@@NG @NKN®! DNO @Dl @D@N 1**+ @Dl 1TNO@HRNN@| BBIOCHDI
''AJMHOD @! YN M@D BMBEI®P@! 5 DNN@EME®| =@ \RC@ PI? <MRaI Rl @I
Pl? URM @M< 700 *@@IP@| = ?00 ]?<BIBDF P? > ?<N 5DNN@@&BD "PMS @I
#MREM QI A IMHOD @1 @MW 70D INGRQ@| M *@GBR@! D@ G@ED<Gal PI?
FJBIDOQ@! 8PNOJ@ D®I@ *@DB@PIPI? 8I@@ F<Il @DI 1*4 ?[EQ@BE®| *@VINCMEB®D
= DHK@H DM@ @XH @OONO@| RD:@NODBE MO@IE@M RRMPIIGGIMOQBN
*@M®| PNR ?<HID ?<N *@®ll DII@CKS ?@M NK@UC@INSDNN@INP @200 NORPRMOMRD
> <H AMPES<MNO@! DNO B@JHOMO® 2@IM@HH<O@HODE® -K@KP @I
KCTNDF<GIEN% GNE@EBO<I<GN@MALO |
#DI 1*+ 1 F<Il <GNJ <GN @DI *@MINTRO@MGER®! ?<N DI@M B@ DNG@?®!|

*@QMBP@!I QVIBNCBO@! 'IC<@@IUPK<NN@DP@H @NG@NBA 2@ )@IIOIDNN@?PI
$|CBRADE@| =NODHM 2@ MD=@D AANM@IPB<@! BURADG@| "PME ?@ | R@QPPIB
@OPNDB@MUBEMO@| IR@N F<Il G "@R@® @M *Gd?@| R@DDrdM@ WERA |
PI? b= @MRE@| DP@H @NMIEE *@NANO@NM? PNOPRAUED@ 'l IG @IPIB <| ?0®
@NEM@PI B QI $ <M?IHJPM @ <G=[D@ @DI ®@B@D@N *+ ?@| *QNDP@| PMES

POJHODBMPB | K<NNE QaMCE®@@M GEINGMWE®D (31[?749>7 0@JIMOBIPI ?
5 DNN@@®IBKMPB 7@ @FODNO@| *@/R PI1? 20D <H =@NO@BED@! *@MIDIOGS

P[@VM@H @0 @@ *@NDP@| ?@ +aBGDFRAD IM*@ I P1? DME@MI@ZRP @QNIEQ|
Pl? UP b@MBRR@! P>C R@Il ?2D@N@I$ QD @! PI? 2JJGN ?<N **+DIO@B@ 0 @M |
HPNN @DI 1%+?@| *@MDP@!| ?[@ aBGDFAD @@ ?0@ )' 7@ M| 59B @VMRI@ UP
2@<60M@! PHEB| SPBMDRA <@ @M@ MBXGD@M *@MB&P| B UP G@|

J1,%( (,63,(/()Q5 A*(67Q7=7( 81.7,21%/, 707(1,0 217(;7
(,1(6

' 2 @MM<SDNOMP$F QDNR @DN@@BDL*4 @MABGD@! HEM@M@ @®EObOUDGN2@ED

0 @<GONB @@N 1TNO@HN 8D F@| — @M@ PIFAD @ 1J5C@ ) B@NObOUO@I
2JIGN R@@| NG LP@M U@PM@B@! BI<Il 0@ DNNG@BSO@MIAD ND 2@ 1*+1
GBIMOCHKD| NOPB =@@®| *@MPP@. ] ?<BIBDF "JH]l @

A817(567Q7=7( +$7%276 $/6 9,578(//( 8725(1

#DI IC<GICh @D@ 1JAOR@I@ KROINEGD@ 3I0@MOPB@I NEMDAGGD@M I 7GR
NDRGDMOPQ N@D@» F<Il DH 0<CH @| @@N 1*4 7@ BIF OD @D@N QORE@| 22O0IJMN
b=@MZH@! @M @MRO®DDI @M B DNO/EEI 20M *@@dr@| UP *@MIMN@I UP



N L

—@<ORMO@| P@M@UN®@NO @@WBR*@MRP@! 4AMNCEGB@ UP HE@I ?@ RA @M
<G TN@ DEM DB@| *@DN6@&I PI? 'l O@NIF @| =@MBaC

($51,1* 1%/ <7,&6

151B>9>7 >14D%h "< O@| T ND €A 2@ "@<DGE@M IMRP@B! ''O@NIF @ @M
*@MRP@! =@D -IGRI*@MISRDPE! -@®! g @MBGO@I @N@ *@WMJAC@! @D
$IMORMDO@ PF@DN@| QM *@PQ@| @B@Q@P UP E@MRE@! "<IF ?2DAN@MO@!
F<Il ?<N 1TNO@H @ROJHODE® >JKPO@HBObOUO@BMMBI QI *@MIPB<@!
DH@HD@M@! PH@CFOQDP@ID*@MI@P@! UP @MB]IU@D 2@D =@NT@HPB <@
*@DN@EN@ e GUEID G@! "<Ms@M CBN F<Il @N @! *@WM]JAO@PRJHODE>
4IMN>GB@ UPMCRED BEED @MINBINEERARE@I PAB<@! J7@M UPNIORRPBRAD DM
#MB]IUPB @M *@MIDW&GHQ |

257(,/()Q5 (51(1'( 81" (+5(1'(

"D@N@ Pkl ?@M@ )BNObOUD@NDNB@| ?<UP =@D @DI118P @B@H @DNBRIA|GD!
*@MI Pl ? *@MREMU@PB UP>B@I ?<N DO <GN #MNAbMa?IM@d @M TE#FM<AO
R<QVIB®UHH @1 RBI? NJP@MI ND<GN @DEBU@PB @NDRIO ?<@ RDINSGD@! NK&O@
?@N 30@MIDN@MB]IUOP@ D @ OF BMPEEP@MMO@DESNE? BN<B@| *@M| ?
*@MKMJIU@NNMD=MB@| F<I|

"< @DI 1*+1 ?0D 'IC<G@PA 7@ KEBRAD@! P? ?<N ,MAR *@M®P@M=KODHM
QOMET® @N ?<Nd D@ @MEEB @@ .C<N@I| D@NG@@N KD PB<@! BIAMIIO@MO
ROM®! ?0 KDGBRA@ @G RQD@NIP @BIANDN J?@M @DEDAMPEMENGD @NIRA KEB
NDP "< ?PMS RIM? NO@MBNGE ?<NN@BIOQOD Pl ? 20D PAHAMN<HRED DM *@dN@!
DHHOMPA @@H CC@| ,M@R NI? PI? ?@H 1SRIDBEIDNBRMZ2@M UPRIG@EDPQ@!

PB<@ @NKMN@* "DON@OHERD C<O 2@ PIHD@EEM@JIEB@ ?<NN @ ==M@@NLIO@

?@POGINDIE @Il N@ @EBGDO @N@? *@EM]JAO@IORBRER Mi@HD MELGHE UP
@R@Il@! PI? NJAMO @DIUPBM@DNA<G *@MBP@ ® @MNO@! ST@D QI
*@MINCRID BEQDQ@ | \B@D

1JGC@ 1DPAD @! RIl @ @@INJ R® GBME@KMI@HBI@@MINIPAD @| =@]GORO
R@M®I DP@H @ *@NBP@| @M @DL*+1 2 JJGN@VSE @@ SDNN@INDIR@&JO@|
ROMP! ?@ =@U®DI@| )PMNBEKIF @1 BNK@BMO NI?@MP:C QI "MDOO<II® @M
NO<H@®| "<MRN @MBNMD @DI MED@NPOU@| Ab® ?BNFM<AO@IECO DHE@M BIDMAP @
*@MHO @M@+ @ME@@PNN P? 2[R @HRNKAO @ G@BM 2@ M @EBDBY POBRADQ@ | RD @
4 @\ MB D@ VOB C? @1 PI? J? @M @NED @ O @NIFHDO B 1:$h@MD@| PI?
1>Ch@MIPOU@I F<II

)INDH , , + <I?)C<GP $ 8?T9>BBDB8DXB>9>7 =415=5>D Cb= !" ( 6B 8b



8985B F&B1D%? 9>CDIDERSBHD CIlCB=1D935B95GI O@MMI<G (JPMI<G JA @MBDI
2@€EIJA@B@N DI *@OB

I J<O@N & (@N 0 <@RDI % 3B9D®8 bl=9>1D$7%6 B6 5p3D 8 §1B>9>7 =415=5>D
CCh-C 2 BIFEB®B1389>7 34 $1B>9>2 @ MEID<@20D<| ? H<I<B@HDD

@* ( 10@MIH + &<¥PBNE<< #0@9DSFT 68 9> 4E3LDS?! MINNMDIK g

?2JD

0@CK@* GOPI " )MRBRNN ! + DbGGM F1E1DS?"5D8?4C78 » (E@BH54
151B>9>7 "B1/=5>D (CB= &E1>D9619>741 &E1<9619>74454 +1E5C B )51389>7 4
151B>9>71 O@MMB<G ! JIA@MV&E® JI &PH<I! JHKPO@NDE@MNID KK 1IKMEBOM
IC<H (PG

$M?IHIPM . @RI<H + + PM F@+ >B<<92064B>9>7 =415=5>D Chb=C 5\>9D9?
®1DBC $4 =51CB=5>D @ 93¥R<S%5 'l O@MM<G (JPMI<KG JA "DN@XI #?2>OD
2@C1JGB@N '("#2

&0 2 @EIJGBDNO #MBEDMM@N AV ' DI *@MIDB +<I<BQHDD 1TNO@HN >>@NN@?

> 0

) MRNN ! 1<GUH<II + @M>@MJI B1>3354 '151B>9>71BC ™ 86 '53==541D%?H
%bB?>>1<® (5AB3EC 8 ?HD B=C"@*$'5 JMFNGKN 1&D@+M

+<QMDFDN + &IHON 5 >B<<92DXB>9>7 b9B=5>0 5C97> EB >4 1>14D0C B
6EDE B?%CL.CKDB APOPM@JIGN RIT BD<G C@8BT



https://www.spiceworks.com/hr/learning-development/articles/emerging-trends-for-ai-in-the-learning-management-system/

D U

($51,1* 1%/  <7,86 81'
'88$7,21$/ $7$ ,1,1*

8'+0 -311 , *7 . # - 7#0 " (" (3, .

$6 ,67 ($51,1* 1%/ <7,&6C

'HH @M &M -MB<IDOP @| IPOU@I QR@IkIGI@I PH M3E@H® UPaXB@l PP
#| ONCQTP| B@! DH 8PN<H&IC<B HD IM@| FORDP@! URGB@NN@M=C ?[@ 5d» @M
DGPIB =@ COM@@® PNI<CH@?@I!l HOD @M B@&R M| 4V @PB QI QIMOKE@I
*QMPHB@PIB@I 4*# Pl ? *@MIH<IBQHRONTNG@H*+ 1 NO@I! IPI PHA<IBM&I®
*QMI<O@! UPNRDMADLERI?@ PME ?[@ 'O@NGIF? @M *a@P @] HD "@DN@U2GN @MU@PBO
R@M®I

5 M NKM@* DI ?@N@H 8PN<®@HKC<B QI !51B>9>7 >14D93 * * DNO @Dl
?DNKGEDV@N 4@ ?<N @rI@MO DNO <@N #@NINBl 1<HH®IB I<GTN@ PRI
@MOO@MDIOE QI "< O@Ib@M *CdR@ PP DM@J) O8D@ UPR&F@ @N@MNGIDNN@N
P1? ?@M -RDHDMBI 7@N *@Q@IN PP ?@M 3B&@PIB@| DI @@ @N NOL@nm*JI B

'H GCEBoKIP ROMPI Q@M MO@UIQ I<G TN@I E@> 20M UBN@1@| VB@
PIO@NIKR @I

0 "@NKFKDQ® I<GN@ <N DNO @IN@MBR® @D K<NRKIO

o "D<BIINODI@ I<GODF §VIPH DNOREN DI@M@ MBR®|G@DK<NBIFIO

0 4JMRNNB@P@ I<GODF 8N R? @>CNORMN@DIEIDI @M 8PFAO K<NBID@ |

o . MPDPQ® I<FODF @C@ +<[I<CH@| NG@®| @MBEDR@N®| PH ?@N@
#MERIDNN@ UP =@ @DIsPNN@!

$6 ,67 '$6C

"D@ RA * =<N@M@D| *@VHO@ANRINGM @BAM® PI1? M@I@I QI "<NC=JM?N UPM
"< O@)DNP<@DNE =DN CDI UPKAEZ @I BNNTNT@HD@ $MNEPI B DI ?ON@H @N®@NO



?20MOA@ <60 P1? RM =@OMIF@I| PIN ?MRA?[@ DI @M CIMORM EiB PAON@@I

. MF@HD UPN<#HUPA<NN@ Qb @N @WBE-@ HD ANO UBZXB<HD@ED ?@ RD DI @MNO@M
*DID@ <l *@@Pr@ JOM @@ MD@| @ ® DNO@?PIH#HFOU@®I! QI * =<N@MO@I

| R@PPIB@I N

25+(56$*(81'  (5%(66(581* '(6 (51(5)2/*6 921 (51(1'(1

#DI@ OTKO@>| R@PPIB QI * DNO ?@ 4NC@MBE &
+DNN@EB®|
*@MIDIDFOIM@ | @M@l POIJHODA>PN @1 ?BD<@I
IKPM@I @avM@>PP Fall @l QI ? @l *@NDP@] ?BDIED
<BoOM@A ROM®PI ?<HD ND DM B@I®I *@MINOMXBD
<IK<NN@&aF @I
#DI@ON @M @MNOK@MBHD@ RP@?<I @M PMP@
3ID@MND 31 HOD @M HD&I | R@PPIB
?PMEB@ANIO @<GNKEE<NDMO@N 239M@? BIUIX@MO DNO
MU@
G@®@ 10P@ &® &l @l D@ B@ID |
$IMOSMDONIDIFO© IM@ @ MRE@|
#D1 1>M@ @INCADN "<NO<M?N DNOE1 UP N@|
"D@ 'PDFOIM@bBHF @| g R@ DI @dH Mb&<MINTNO@H N IM? BNEMP
#5 1 g 9L <I"@MAO@HDORND! 3|DQ@W[10P?@M£>| IND>@;)
"D@N DNO® 38CG @ ?<N AM<IUSKDNAD<GD 8@MPH
AbM @NAI O@~DAD !, #" DI @@®M RReP@l 10P&D
@I1JPNND< B@MJIgI Co
"<N 8> @®N #3 =@NC@?NMDI ® POIJMD®I PI? 2POJM@| @DALM@D@M@ |
?@0M 10MDED | @MEORMOGDONDA NJ NSl @G RDHBGD UP =@MEITOBR| ?<HD D
M@9UGEED B @=CD@X<[I<CH@| @ MB@ERIA @I



1$/ <6('(6 (51352=(66(6'(5 &+Q/(5,11(1 81' &+QI/(5

* 2@CIDFRI Rl @ @I ?<N
*QMItKkC@! @DN @M @M *Gdr@|
J?@M @M Y% MEBID*@MI@P@1? C @@M
)G<NN@P H?@@M@! "<NJ?@G F<Il UPM
"<MNG@&B QI *@MKMJU@NN@I DI *
| R@PPIB@I @MRP@ RMPI PI? GB@MO
UPN)UED 'TAMHAOD @1 ?[@ @NCNEM]AO @I
oveBGD@! "@ruD@ UPF@M@! 2@ UPM
4 @@NN@B/IPQlI 31 O@MMIDIHR@MB+GD
PI1? HDGC?@I| =@ P[@M@H DN@?D
<G TN@@N *@KHWJU@ NN @@ FaD
== "<NC=J<M? DH +#2. ME@ ?<N #BEQHDD @M *@@?@! UP
=@3<CO@I 'H O0<CHpdl @N @ $0,
+#2 *. MEEON RP@? ?@ 'PDFOIM@| =@@NE@DN@ DI @@&DI "<N€J<M?
UPN<H®B@A<NNO @MIBIN<H BD@@H Z<H &) 1@FP1 ?<MNCP GENFM]AO @ | GRE-@D
RPM@N@Z@ == MPI

(5621%/,6,(57( (513)%$'(

"D@ @MNJI<GDWB QI *@MKAR@| F<Il DI #HKAZBI BN JBM?<KOQ@! *@MINTN@@H
@ONB@| #HKAZ G| BNNTNG@® | 241RA = *@MBP@! ?@ =@NO@NNIPM>@@IP
B@ BIID @@CK0 @ INRDN@MYPRSE@| 2@ ?<UP Ofld| kIl @ 70 *@VEED GHOY UP
@MMED

#DIB@ 1TNO@HAU@DNEM@BGICPMRA 20D *@FM<AO @EQED®! DP@H N DC
#H KAT G B@| UPM<GIEMB QME@| ?<KO08 *@MINTN@ @EBG0@! @N *@WE|
DE@]GBRAD@! P? DO SDNN@PA @0 K@MNEGD@ PN@NE@NODB@ ®DN@ UP
@DRF@| DP@H D@ *@NIAR NOJPB <I DHI@ #MMBB@| <IK<NN@!

81.7,21,(57 (6C

1?7 @ J@M@DETPI B@! BIU@DMEMOWNEXN @ @2F CRKONICGD PA 2@ 10PaN @D !

DI 2@M &TNEPGDWIB "'D@ @I>COPB@! U@DI DH ERHRIDI @@ @MONN@MO@
*@DN@PRAM *@GAR@| U ? @MJO@! PI? <I? @VMPMP@ 3IR@MND$bM
*@NFM]AO@ DEIGIMPI B QI * F  JHK@@M UP =@RMA@P@ 2@ RA ®@H BES| JGBM®
FU@O<IU J?@G 2 =<ND@M@®®! I<G@?<NN @ED*@FM]JAO@P#DINIUJD* 2 JIGN
KINOD =@@MO@| #N INOVIDOINEI @@M @NAM 10P7® =NEGD[@@ I<TN@@M
10MF@! 1€R]>C@! !C<I>@| PP ODN@A 15 -2 UP N@@! ?@ RD (DM RIBNSQ!

+< QMJIP?D N@B@ ==



= 15 -2 I<GTN@@M * FU@O<IU

#DIB@ @MPIFO@[@ DI @I =N€IDDO@I| ODEDPI? 1>CR] >C@| LABQ@QANO NDEDIDI
? %MPGB@ AbM@PEQEBRB@| 1@ P395DPB 151B>9>7 >14D93 '5SG 188 1J* 0 @uil
#OCIN T"@NBI IN< OU AbM % R@PPIB@lI UP @GHAZ®@I "M<NGBV "D@
#HKAZBI B@! NI DI @@M I@BGDNO@ HDODRIMO@| UPN<®B@A<NNO @NOHDHH

#NFGM @1 *QBDHEDM@1 #HBd@o! #DQ@MNA@DN | JI THDNDM@| @EIDNE #S0@MI
i 2#

0(G(1=1

. *¥Jl B<I? % 1@HOIN NOCO@MM<G ! JIA@M&E® Jl *@MIDB I<GTOIN <P )| JR@B@
<lg G=@MO@BIPMT g+t<ME
) MU@G + . DNODGIPMN@BNBNG PMP@3NDB @MIDB <I<GOIN OJ BM@<N@ @DP?
NP>>@NN *) +'1 O@MMBI<G ! JIA@M&ED MJI>@ @ABDR @M

@1 1JPNND< O0JPNN<IGG J T@MJIR<M? | #< NB ODNF @MO 'l "DNO<® *@KDB
1JIOo@ " * 2

MPI % JIIDI 1 I <N@tJN O JPNN<ISG J T@M *@KOB I<GTOIN +2@ DI
SM<b@2C@ +#2* KME@ ‘("2

+< QMJIP?D@2C@MN[ERN 0@B%?B *@MIDB I<GTOIN 3NB@ <N@? JI @C&CIJA@BT
>S>EO<b@ 9?7@ DSM@N



D U

35$&+(B $7(1%%$6,(57( <67(0(
H (/D

176&+(,'81*(1 ,0 /$66(1=,00(5

GN *@\WM<AO=®I 1@ 8PBH UP @ MO@UIIQ< O@| #ORO@®M BM@I@<R@| RD | R@N@EDN
PI? *@DN@NI<CR@DN@aM 0 BM@U@ RD® pMK@MNEE<®M Co@MD®I PI? 1>Co@M@IF @I
1@ <l @B@ @M BN@IP| B@l ?@ 1@ DI 'M@H @VEBAAGOM@Ig5 @GC@ "O@| @Al Cl@l ?DN@
#1 ONC@IP| B@1 UP O q

#N BED O@3GBDINC@ | R@PPIB@| ?@ 'Cl@l @@| kIl @1 "<O@| UP QDNRHGONGM UR Bkab@! 1TNO@H
HOD BINOGT@M 0@B@IU POU@I 3@ PH ?<N *@Ml UP K@MNJI@BIRDIC@MB@RI UP ONIDOPI?
#l ONC@1P| B@! UP O @@ 'C@1 =@DH D@KMMA@| P? =@D@M@MRIEB 1@N )G<NNQ@ IWHNER| Fall 0@l
&<=@| 1@ @MAIDNNGED @ DEIJCB@ @MENGSII 5 @Il E< RBC@ "O@! RbMP @DIGE@N 1TNO@H
—@hOB®| PH ?@N@B<<@ UP @MHbGG




DGPI BNNTN@®HC=@! NI DHH@M '@l
B@@KMO h K@MEGESEBO@| @M Ch@MD®| PI?
1>C@MD@I PP 1500@M  <FE@HDR®

PAUSDPI B@| | R@N@EDNB@I P? H@M+DO
2@M BD<G@MB! PI? @M NEER@| 1U<CG < )
| R@PPIB@®I ROM@I DH®M @M "O@I
<P RAUGDE@ PP BANKE@MO PNFSHEN Baqi@@
100@1 8@UOK@® PP 2<N@PM<INEB@ "<
2<0@IUGNEMO@N @I BM %@EE:AO UPM
, IMH BRIM | DNO GIEND |<ObBIET 2@ BIB@RID
H<l <GG @N@ O®@| @N*@DA! F<Il PH @R<N
1DIIQIGBN UP OPlal) 0O@! RD *@MIP@! @DI
DPIPP @@ME@M@2F Be@| )all 0@! RD=@NN@M@
ADNP<GIWMBN PP @I<>COMEIOBPIBNOGN AbM
*@CNFM]AO @ORB-@5 |

5 @CE S| JGBM@ RC DHHOM @@N@ORD
N@ WNN @H @9@! @MA DH )G<NN@IE@DHH
@DNKM@*$ , <C?@H B®M @A @ KB RPNE
Fall @ RD PIN ® @MALRI@| "O@| <ING@| PI?
AMB@| R<N AbM @ERbBI>CO@N 4@BN Na<IO DNO
"< =@D@0O @NMRH $FOIM@PAURDE@! 2@ @N
/PECE JBEON" 2N "< O<1OF@ |15 RiBDNCEI $SCAMJAO@! @BEBD@! IP<I>@®MO@

*J1 2JI <lI ?)DOEDI 0 [B"<O< @
NOTP| B@ NG ?
@DNOFEBB@N 2IK<M2BH NCDAOR "€0D< # ONC@P| Bel UP ONgall @1 ?RNGRIME!
13>mT HOD @1 @MABBI@!1 "O@1 @MA<NNW®®IR 1DP

"< 0@l P? ?2<0@<NDMO@ 1TRCENM =@N@® FH

7@ @?NMA URGBP@I| 5 @C@ PF@<NBCOBO@IJXB@I| Rl O@ @& MRPPIB QI "< O@I
C<@l

+<N>CDI@@N *a®l @MBGDO @N PIN@@DWONOMBRI PA 2@ "O@| ENO UP
NE@@|I +* | R@PPIB@I ROM®I A "O@| OMAGND @RAPBDDOM@| 7@H D HD
"< O@ M@D@! 1D rli?@! +PNO@OM @4 4@MB@ERIDMB@| PI? NK@IDMI TON@ <GN
+J?@@ h "<O@| W UPM @|]MOmB UPHAOBD MMB@| ERPOUCAGR®I! RIl @l 'CM@
#1 ONCOTP| B@I| PI1? 4IN@VB®&RI PI1? R @N@ ?<N @MeM Co@MD®I| P1? 1>Co@ M
—@@DISPNN@P @@ IA<GGNO®&RI "<@M DNO ?BNMN@IMes@NRIR MJIBM<H @DV &d ? [
2@CIJAEB@ PP 2@ POU@RI HD "O@I| PEZ@! @Dl RIDB? M@D@RX@MNRIDNN@NGRD
FbINOGD®@ 'IlO@B®IU APIBDD@MO

N%(5 $7(1

"< O@@@e| NG DH CGBHR OB | PA @O #00D @M M@l €GEh @D@ @MNJI @DIEED
J?@M @Dl BNDRID(@» #00D F<Il ?PME @@ @IE »H OONMD@I+ AMH<@J?@M



N L

4 ME@E| =NV @] RoaM®I @DNEEN®DN@ NBIH@ GO@MP)GNN@ @DIDCHD @
@O®N *@@P@| "D@ ¥@B@ WN@RCNHD@ RD@ "O@| @ RD @M @D1eh@& MD®|
PI? 1>C@M €@1 ?@ URADI @ M & DN@HDM M@<@MNIH@DM@DING@IHPIN =@M
?2@I13>C @R<N{@M@DB@| "<O@| @ DH BB BNNTNOGENBHERD Q@MRP@ PP
QONM@DO FMR! 1@110 H<I DGPI BN?0@!I

#DI "< O@IEFE@UQLOD B "O@| @dM 1<HRB QI #1 COP@| @ DI 8@D®@I?
1K<G@| B@IMD NRI"D@ | R@NQ@QEDNGDN@N@EBHINN@ DNO@BEKX (@78 @PBNOM
"<O@IKY @ Cho@MN@M @M Cb@MDI @ 1IKa@1#dl @l ?@ | J?@M=R@NQED
<l @D@H =@NODKH 8B J2@M DI @Bl =@NODIEH PMN RNC@ (@@ 1K&& DNO <GNJ @Dl

OOND

@ -1 @ IMH@ O@NaD @HDON C<N =@BPED? AMIH OG@MIA O@ G@ 2P ><I Q@
O@H JIGHD @M@DOKNKM@NBFNKP= <DARFIM@H J@H =@7?

"<O@ RPMPI @OMED@I@H H<I OOCND@
<PNR]CG PP N@ HDNNO@@@D@™ '@@I| DNO
?<N #MBIDN KR INSGD@M ONITP| B@| PI?
5 <CGHBGUDFRaD@| "<@M DNO @ ?D
"< O@PMNERB @Dl NPEDOD MKMO@BEGBM PRI
Pl b=@MSDSC MMJIJU@N® VP BDOC@BNS@ |
1I>CRIDBEDD@| @MP1?@!1 DNO P[@MRH
F<Il 2<N R<N RD HONN@I| PR<N R IBCO
H@NN@I @IDI BMJ[@! #DIsPNNPA< 7@
O@MRA@@ | #NEEDNN @&

"< O@INKPM@D? PAUZDPIB@!I QI
1>C@MEBDP @1 RD +PNFEIN "<O@| b@M
BQaqi@@ @D ?<NDHDB QI '| O@NIF @I
J7@M <ANO@I<iGe@ DI @dH BO<GI @™ 5. TN<HDIPOGE) GEAN" 2NG
1TNO@H+ @2<0Q@1=QURIR! "<0@I ® L@b@m 231 <I)?)DO€'\§I 0 B"<O<
<I?@M@0Q! =a@Me@! =BEEDAQ@ ©@! | 5 GonommBE@N 2IKM2BH NCDAOR “€0<
ND? "< 0@ ® RN <P@M@| B@| @U@ S
J? @WBARDO RM?| "De DMRP @I, JO@!
@OPN E@?1xb@MN Pl@PM E@?1Xb@MDI RDk O@1 )G<NREBNENEIDDO@ NDI
<BdEDOQ@ @ =BdEDO@ '©@@| NDJAO hOUGDNR@II @N MPH BZ2O RNNEM]ABD
TAIJMHOD @| UP @@ PNO@M URarl PI? 4 INC@MB@&I UP ONBiD gl R@PPI B@1 AbM
H<NEDI@GN *adl Rll @ <BdERDO@ '@@| @NEBEDE? N© HD +@22<0@I| @M bKA®D1 PH
?@<DE@GEMIH? QAP QMBI =@ VM@ MNJI<EINNE 7@N *QMIN G8|
"<HDO E@? R@<NDMO@R®PPIB @MBME&DDNO G| @ OOCND@ NJIMBEB]|G

<PNBR|C® PP FIMM@ BDHONN@ERE®&| "D@ DI D@ @O@BPO@I PNO@IBE®@| MRwWDI


https://pressbooks.pub/aifurlehrer/format/ai-speak--the-tech-behind-recommendation

b=@MKMb&®R| J N@ DH R{BIBDN>@I )JI O&D 1DIl @@| 5@Il N@ MIDB BIUKI@MO
PI? B&s@BOQa@@| Rll @] ?0@@NO@P@MO@INNI@MIEYL N@DI

@ -1 @ IMH@ O@NaD @HDON C<N =@BPED? AMIH OG@MIA O@ G@ 2P ><I Q@
O@H JIGHD @MEDOKNKM@GNBFNKP= <DAFRIM@KI J@H =@?

8 W@N@NKB®@GN DNO @B@@IMIPGB@| UP "O@I P?
?2<0@@NObOUOC@REI J@B® UP @Malz® <@M
"<O@IHK@@IU DN@@® REOBD KCBRAD 7@ H<I
—@NWD@! Q@ PRI ?@ @@ @NKM@P@ 1E6PEIB
Rl OIR[@GE@ 5@D@DbRP| B PI1? 31 O@MNORBO@N@ID

. Mb®!| 1@J= N@ HD B
"< O< @QMOBHNDI

,&+7,*( (6(7=(6*581"/$*(1

PBMP? 2@MVENODRENPI®@! )INO@! AbMD?BO@INKG@®MB RAN®I DHKOM @M
"<0@l P? +@20@ @®NK@BMO 7P| G|IB@M P¥@R<QMO "<N F<Il UP

"< O@INPOUGEDUM@! PI? 0 @SONQEDUME! AbBI@! %@N@® @D®"< O@IPOU
%MPPQAMIMAIB "1%4 - MO@IIDNJIGC@! .M<B®| < PI? B@@! @M #HMB@MBRAO
H@V )l OMI® b@GM M@ K@ME@EED'<O@ W @@ ME@eD PMSNE@M@
"< O@INPCL@NODPIHE@ | AbM @E3+DOB@DNGB@ IV



N L

. @MN@E@QUB@ "0O@! NDB@H][ 2@M
"1%4 -<G@ 'AMHOD @ 20 NDPA @D
- @NODB® ®BM =@NGEM@® @MNJI
"< OQINE@ =@\ @R 1eP@| #@no!
ID>XCO PM HD 310@@H@! UPN<HB! 2@
D@ 'B@ @MW@D@l NI@MI @&D
NK@I@MI RC BMJ@ @B@l <
K@MNaGDI "<O@| @M Tb@MD®| PI?
1>0@M®@MI €3 @DaN@+<I< BOHDD
PI? *DA@NUHOI GN AbM @D
"< O@@N@DPB 4@MERMOGE NDIND
QVMKEIDE@ 7@ @ DCI@I @NWaDO@I
"< 0@ @VORE PI? NEC@AM UP NE@DI
PI? b=@M @MAX@| UPH ©®OU P UPM
JM?PPIBN@H][@] 4@MBPPIB <GB
K@MN@E@UIBI@! "<O@| URGEAGHS

8P 2@! PMS ?@® "1%4- A@N@BBO@!
0@S0@! AbM@DbMBMD®! PI? bMBAM
B@aM@I

0 "<N0@G60 RA PNPIAO?<N @N UBDP
QMNM@D ?<NNaDDIAS @MAYOI
Fall @ R@BC@ "O@|H@MBBN<HED

R@ONM®I
o0 "<N 0 @€0 RA 'TAAIMHOD b=@M@D
IP@CEI%"0 @. MDST 0@BPGBNM T 4 @V&PPI B 70M 8@l
2@IIDN;>@Mo@D@?Pe@M!! 7 IAJMHaD @10 "<N 0 @G0 RA *aNEPI B ?<N @N @BGDO
UP 2N@M *DU@@ 1@ PO@M UP @GkB@I| ?<NN'@@| @0 @D@M
COOKMNM @& >JHHIN IMESB@IN@N .GOONMH @MA<NNCERPRR @H @ ? @M
— M@AK@EEMN@ .GOOMH @VBT@ "OQ@IP@M
HaBGD@M&DN@ <*aM@REPAO RD?

@DO@&@N RPN®
0 "<N 0 @EO RA #MGMPB =@0d@H #MGMPBQ | @& @1 ROMP| NGG@! R<Il DHH®M
N )@ b@MOIHODEDM O@KEQTP| BNKMJIU@NNQBED |70 D=0 @)

G@M?BN @REO 2@ "1%4- ?D@ #G@PIB @BOM '"@@| DH 0<G@l 7@N=@M@BOQ@ |
' O@M@NRE@NAIR ©MEPP| B <BERDOE@NMBM@BHO@@NM?31 THDNEMO@ @4 RA
PI=@NODBI@ S®PP JCI@ #MRDEFIB "@M @P@790< (SBFE3 3DNEM]IFO 2@
4 @V@&PPI B KEMI@EQUB@M '@ Ab@BD@ BMEURP@ @DI Ms@M CBN NEBHO
2<N * * (%BIFl (895! ?[B "O@IPOUNI®® AbM®EB bMB@MBKAO @Il DM@ '®@@! D
A 2@MPEAEKE ?@M #3@QMBI=@| RANMD|


https://creativecommons.org/licenses/by/2.0/?ref=openverse
https://creativecommons.org/licenses/by/2.0/?ref=openverse

@D'1%4 - AbM "PHHD@NI ?@! 1@ 7@ I<GN@ P#C]l BBOAM ¥&MO@®DNBFO<

1925B0®5>92 6B ER@5'D-@MDI?[@ @ #@INSOM@O@ @G bNBVID®@| P1? bMB@M DI
?@M #PKIDNS@|1 31DJI N>CbOUO

[393< 7ES495C 2 B5 EEB BDI\391&:E¥5 1>4 410 9> F1389>7 34 §1B>9>7B SEILDEC
#PME@<I lJHHDNND-> OF@M
2P JPGT  .JPGQ<NDGGDN GHEN 5 +< QMDFDN +BDO\39:8<<8%5 >4 97 10
)5B>29796 P &G )85 3BI5F55>D 1@DI *PFDI 0 @? #IC<bDB *@MIDB <I?
2@=CDB RDC @G| J@BT *JI 2JI 31*'INOD OPO@ JR¥DD. M@NK Kg
&POEDINJI  1H<MO  &<li< "@! OJI # %M@@&M) EMO<INNIl - <MI@N .
+DOS@G +)?GRBIC 3RE-N29<90M86"1 3895 151B>9>7 1NGE %A3D93 GB (? 6DH
>7955B9>7>4 >6BCDBEB . MJ>@@BBIJA @C I+ 1 JA@M@® J $M@NN
>>JPI0=DGIXI ? 2M<INK@T NNJ>DRD AIM !JH KPOB +<>CDI@MT @ 7JINF
<MJI><N 1&<MD + , MI<I<] 19B%C #4 =13895 §1B>9>7 19=IDST 34
$ @GHBDODO5
) G@BA@N" 20DMF 10 (395% +2. M@NN 20
1>Cl@@M "< O< <P %IGIBC 2@ &P@| <O@HN OXKOPM@PM "<O< <P | JI OMZ IPM
5IM8 5 5 ,JMOJI ! JHK<IT
)<I O 2 45>D9DIF5BDICE <77BIB93 )IFED9>$B 2G # ?D? ) 185D 2EB W51< ‘GEX
+21 <N@ 10@ADDI 1J>D<BHICEG @NKJINDOPN JAIH KPOB



https://www.liberties.eu/de/stories/dsgvo-fuer-dummies/44076
https://education.ec.europa.eu/news/ethical-guidelines-on-the-use-of-artificial-intelligence-and-data-in-teaching-and-learning-for-educators
https://doi.org/10.1145/3442188.3445918
https://doi.org/10.1145/3442188.3445918
https://fairmlbook.org/
https://fairmlbook.org/

D U

35$&+(B $7(1%%$6,(57( <67(0(
H (/

"D@ YIU@QD Pl ? 3HN@UMB @@N B@IUGEMO@IEEN GJNNO NDN@N 16MDO@
PlO@MA@@IRDN@| @1 @DIGI@! 1MDO@I-BD@N @DI NEGIN WEN@NED PP 2@M
B@N<G@ MIUGNNWNN RD@M 3HN@®! H@MH<GN @BM® FOM®I =DN @NOBD
APIFODD@MO

3H DH 31 O@MXMDGHOR UP N@DICH®! RGIDNKEDM@ @<HN 1ED*@WFM]AO@!
K]?<BIBDIO@| $>C@PO@| PKPA @H %@ @M 'IMHODF]DBR| <| EGZH 1SMDO@N
. MJU@NN@BB@DN @B @INSGD@ $C@®PO@RE| =@HOBO PH @1 @?MA UP GDED
PI? ?2@! .MJU@NN UWDR@EA 2@ "O@| UP N<@H PI? <PAURMER +* GBIMOCKRI
<PNUPR|@ ?@ #NBDNN@BDE>UP M@MRBRE@! PIUP K<@! R 2® | R@PPIB
B@POUER®@! NGG



D@ (567(+(1'(6 ,/'81*6.217(;7(6

"@M @MNCQ@RDD--@dW? HRB-EI B @@N )’
2JJGN AbM@?DDBIB =@ND@ ?MDI @
@ DMAIDNN@ DH )G<NN@ NJDUHE D@
1J=<@ 7D ST @N@®BO RDHPNN H<I
<I<K@GNOM@|! @DKD @MUDEMD| Rl @I
5 @C@ $FOIM@I RUP =@ NDECOBD| PI?
R@C@ UBDMOM@| (@72 @G<NDMO@ *&\PI
DNCGPA .CllJH @@ RNBYMID@ 7@ ND @O
—@VM@@| PI? NOIM?DED @] G<NN@IN
?N@H %NMAPNN E@ 2ONC@TP| B URDGCE@ |
?@| *@NFM]AO@I| @DP<N U @ PROY&RP @
ROM®I 7@ .]?<BIB@I ?0 NOOMKG®
Fall @l ?<NN @GGONaTPIB@l A @@M
OMKMI@I 2@J@D =<@M@I PI ?@I
TAIMHODBMI @ 7@ BIFODNR@DN@DMN
GBIMOCHR | @ MN@® ?D @ M@RE |
SRDN@| 7@ = @@ @MNO@MDO @I1-BD
@N @DI RBIHN DENGNKD @Il R<N FhBGD
DNO @D R=C ?Ql <= R@C@ "O@! UPM
4 @QMADEPIN@G@! "< Me@M CPN PO@@BO
?00 #ORB®I B QI K] ?<BIBDNC@| &DGARIAER>C %@N0@@| @@ ,POUMA QI "< O@I
PI? 2@ MO@M BBMOCHRI 7?0 QM&RP@ RMPI DM@ @DICM]IF@I

@ (567(+(1'(5 $7(1

1J=<G ?[@ 8@R PP 70D ?<UP C@EEP@| KFOIM@P@ODDr@MO NIIRGRQMO-MNR@M
1>CR@MKPGF ?MRA R@GCQ@ "O@| =@DBO RN@I RD KD =@gO PP BEFQ@IIU@DI @
ROMPI R @M '"®@@INPOU@<I?C<0 PP RID @ "O@P<EP BHONNQ@IMRD"'<HDO
@O® | R@PPIB AbM H<CBIE@E@N *Q®Il @QMBEVEDDNOBNN@| @D"0@INJU@ BM@EB
QEBCATIPI? BPO@E@IIU@OI @ N@DI



+<NCDI@@N *@®il =@dOBO "O@I
PH ?<N ®)?@G UP Oigdh@n PlI'< O@| HD
Q@1 ONEDQ| J&@MAC@MB@EI OM@N
F<Il $bM @B® +* PB<@| R
%@NODN P? -= EED@®IIPIB NO@I
=@MIDD UMEID KYD@ Pl ag@D@
"<O@IF@l AbM ?<N M&DIBI UPM
4 @MAbBRI

5 @l 2ION@ O@| B0 =@RMEIDI
=MR>C=<M@NMH Q\NC<I?@| NI HbNN@I
QM<I?@@ "O@INU@ aBGD@M&EDN@
@MB]IUO@™ R@®C@® GIMIERE! ?<HD D
2@l A IMBMBRI TN MEEDN
@ DNKNM@* | 27@MIA<GGN bNN®@I
HaBGD@M&DNEa®D'-O@INJU@ CGEINRP@Q@ P =@IMDADRMD| "IBD<WG 1IKPM@ @D
?@1 1xXb@MD®I PI? 1>Co@MI Rj®I@ ?@M POUB @@M R@PPIB @MU@RBOER
Fall O@IZ@IA<GGN <@\ZEDR AP @& @MRP @ RO MRI

1 EQ@H $GGHNN@I @& AbM ?<ME@H MED<IO@I| "O@| P? + @MH<@ NIMBERG
D@DDrdM@RE®@ 'MM@<IO@ &M NPEPXI O@ @MH<@ &l @1 @@ GBIMODCHPN ?<UP
=MB@| A<G@® PNO@M URa@I PI? ?[D *@DNBOR®ON 1TNO@HN UFONM@ORDII "< ?D@
+<N>CD@ PM DI @! D& UPM@MAbLBRPERNGED| "O@! PNO@M@I| F<II ? @rli@MQOarD

PNR<CGAN "€ @I @NKBHWR>C ?<NM3@&H 5 @Il QE® "O@| UPMDMALEPNC@|

HPNN @®I22DEB@ HD &DGANORNQDNA@EIDRD| PNBR]JIC® PP ?[D "O@|1 b@MKMbAO
RoOM?| PH $T@&M RI4 @MU @ BRIRIP @MVETD|

#DI @DNEDAbMOB®SO @N2<DIBN?© @1 DNB@AP@ %@MNBCO@PN @1 1A]l B@1 @M

7—@EBEB 9C9?#DI +J?@G RPE2OM<DIMID PH?@®MIQVIPNNDIEH Pl1? <H@MDF<IC@I>

<lU@MI @@ UP &l @1 1KOD@M GEEHNDCONN ?<NN N@DC@ % @B HID
?<MRA UPMHBIPAHZ@! R¢ ?7<NN @D MPNRBON><IU@M <I @M =RaGO@| 8B PI? ?[D
<H@MDF<IC@b<| @[@H NJIIB@| <B AOJBM@MONRD| RM@I

"<C@MPNN @M@RBRIC®@ Q@IDURA N@DI/P<@D CDIb@MKMbAIMRI RI=@D UP
—@MBNECOBD| DNO NfRH @M CHENRME® R<N @M O@JC KBC@ @MAY@! AbM@?D
1<HH®@IB 0@DBHPIB PI? ) @lIlU@DIPIB 4@MEGEDE®I? .sO® @M @@ @QMRP@
R@M®I 8P ?@| RECOBNO@MB@| BEZaM@1( 94 495 1B>CI0b 60 B> 2512FBDIFD .G53
HB597B/D3I 7?7 >B1<bdr 495 16B>0I0b FSERBD 5685%> 495 "?48<5 FAIBBBD5EI4989=9>358
=1385> P>>5>



@ 8)%(5(, 781* (5 $7(1

8PM "O@IM@MIPB EZaMO @#MMEE@B QI "< O@INJU@IPME 8PN<HKRDIAbBIPB QI
"<O@IRN @vCE@@| /PEE® 7@ @M@PIB QI 'IF JINDNO@IU@| Fall O@| @B&@D
2@NO@NBIN@A @BIMFEG<JQ =DN G@! RIV@ <I?@M@ <N O@ONU Boe@!|
RaM®@I PI1? ?@ 1PG@ I<C AA@P@I JIOMSGM@H 5 @MO@! INRED[@? Fall O@I
<POJHODEMO@NORMEB@ A0 V@I PH ?@ /P<@P @M '@@INJU@ HEIIMKKHA'<UP
B@aMOPC ?[@ Z@MKMbBRPA "<O@IKPOLS@I PI1? PIQM@NBCI@@ JYMNGRD @I
J7@M 10@VK®| "D@ "O@INjU@alF O@! DI BAN@M .C<R& HI M<DIBN PP
20N IQUEPAD A ENDI #MNO@ &R UPH RI<DEDM@IGN F? @ GCNOO@P @
GUOOM@ GRWVKMHIAN@@M *@DBEORIN 20NO@® R M<DIBN?Q© @I @NME®D NJIGN
RbM®@I 1@ @ MbAMBNRB<@| <H 4AM@<GN RNRAB<@| @M@ DG MbAMBNGDNGPI
?@M Co@MDO®| PI? 1>Ch@ MBE IBDCON+H@MNEGDMNEIDN RN






@ 2'(/,(581*

GBIMOCHI PNKMIDM@I

' ?2D@N@H CMDO ®M®I GBIMOCHDI
Q@MBP@ PH+PNO@M [ ?'<O@! UP
@OM<@M@PI? +J?@@ UP QMB@BI@
, JIMH<@GM&DN@ @K@ @V D@
GBIMOCHR| ED@NID@H UP 8@ R<N <H
= @NO@| ABIP@MO @N@I?@O &I @I
2<Il @DB@N@OGR\@! PH 4INC@MB@&| AbM
| @P@ G@I| UP O®I@q

'l 2 @ HODNOMEBD@| \B@D 7
@MNO@P @G MI@KD DI @ "<O@|RA
@ QO PETFNE@DA URDEH @I
1>OMDO@! Pl @NIMBMI 1JG<B@ @@!
NOE@ YMNG@D URDNC@| 2@ + @RH<@ |
2@M '@@I P? 2@H PNB=@®@MO =@DI@ARO
@N Q@R<RINGG DIED ?<NN @ DBIGIOCHPN
AbM H<EBW@G@GN *@®I BPO@M@NVBR!
@MU@PBO

'D@AN@ BBIOCKDI  @M&PQ@!
AMORMDOGD NORNTBNE? M@+ @M DE>
2@CIDFA@| PH "<O@! UPG@D@! "B
. MIBM<HEDM @D HONN@! @
#DINGEB B@| <IK<NN@I| Pl Q@MCEB®@

PH @D=@NO@I@GHMBN@ UP @VUD@H@! RM @OI

| R@PPIB UPM E®IIPIB QI @OMPB #DI ACBNIND@OM @APG@BOIN) R@II @DI
*oMRP@M@M 0 BNPHH @ G HNF@MOMRD#DI A<GN@B3Q@N #@BDN @BAND
R@Ill @Dl *@@r@M@MBECPHH @ CR IBCO @®@FO RI? 1TNO@BRE@P@ &1 @I
?<N +J?@G NFNODH#EI ?<NN @f@@&@M ACGNNOQD #MBIDNN@G@D @@ @MHO
@OMPBNA|G@& M@ RaoM®@l Rll O@! J@M AKGN2BD #MBIDNN@@D@@! NJB+
UR2BBC<AQ@GE; HNFmM@R®| HDIDHOM@R®! "D@ =NODHHM B C]IBO <GNI< =

R<N ?<N 1TNO@BNBO @®IJ


https://pressbooks.pub/aifurlehrer/format/ai-speak--machine-learning
https://pressbooks.pub/aifurlehrer/format/ai-speak--machine-learning
https://pressbooks.pub/aifurlehrer/format/ai-speak--how-youtube-learns-you

@ 86:(5781*

5 [CM@! ?@M 3? BE@MBNK<N@ F<I| E@N
+ 1?2 @CPA 2B %A@RBRAD @MAC@MBE DH
2M<DIBN?0@|=8@NODEH@N@! "<II
RONEI 7@ {?@0G RA @H BNAD@IOU
B@@NOBP @D| 4?@G AbNDM&PPI B
PNRR|C® "MN@N JHBG RD R
2<CDB@@P =®@MO@ ¥ @N @I
K]?<BIBDIC@! 1A JMBMB@!I @DNKND

5 @M@l ?@ DI IGMDO @NG@BBO@! @D
@MM@D%ED @N @M NBI@ 1@ MI@ HD
'NO % /P<GID BPO gl O@OR<N@M@NN@MO
J?@M 2@MN @BCO FAM®@I 'NO @l
3H BONOEB QIMEGE "<N &<PKOW@ DNO
2R #ONS@IPIB X 2@ |R@PPIB DI
1>CP@| @BRN@OERA®! F<Il 5 @I ID>CO
=@BDD @M B<IURU@NNIIMI@



@ ,16%7=

"@M@UO@BO EBIN@NIU@NN@NCO@MO@
CoOMEIUPrr@I R o @<NDMO@
| R@PPIB DI ?<N TPGNTNO@ H @BINIO
R@M®I F<Il PH?@| BM&HBGD@I , POU@I UP
@MEDI| g NRICG DH &BBH PA 7@ O@DBNS@
'TAM<NOMNIFM <BN<PA 7@ 310@MDNKM<SDN

P>C R@Il ?0ON @M@BJO@CHBO DNO @ND ?
B@N<GI@MIU@NNEDR , <C 2@M #DIAMEB
NDBC@ ?<N?@G MEH[B b-@MKMbADME!
PH AONOUBGBD@E @N AbMDI? EGR HBED
)JIO8 U>C M@E<IO DNO "@M MAZD
. MJU@NN@M?@> MO @M '@@®MA<NBIPI
Fall O@I| ND]l 2@MI P? NBC A 2@ #NBIDNN@
?@N 1TNO@HMRE@| "<COM Q@ @D
| R@PPIB =@D @"PX H@MKMbAO? PI
<FOP<GBNID @R®! "<N 1TNO@H GEB®
FJI ORMGKT PA N@D! PNREPI B@! €A ?<N
*AaMRl *@v@l P GR@MO@kF@VREO
ROM®I

1?7 @ @CDS@| 0BCOGEDAbM@DPOURM QI )' PI ? "< O@IRPME .] ?<BIB@| RBI? =@JI0
?<NN @D 1EP@ R|@ ?@N@N<B@| *&@INFIBEN @N )' ITNO@HNHPH 3I0@W@H@I
?<N 70 )'"D@IN@®NGPKI=@@ DI JI O<b &H@lI NGGAPI? URM —@QNERDIY @M
'H K@K D@MBl 1@ NGG@ @DFG CHNC@ "JFPH@ DD Q @EKB@I P1? =@D PIRG@|



N L

. PIFO@I PH )QJIPB =DO@| #NIGD @LME@IPB =@M 1REMO PI5 <MOMB EDMIQ!
RQN@I PI? @N NE@ ~N@MBNG® ROMD! ?<NN @D <+@@ BH< <@CM@mSQ!
4 @VKEIDPB@| @DIGG

&DIR@DN RJICG @ @WHB@AHNO@| IMDO@ BN 2@ ==D%P| B@| NI <| ?0@ DI
~@QNMB@W@I .C<N@IPI PB<@IQ ' (% " 10DG9I5% =<NDME@HPA ==DZP|B DI
IC< KH<I !GDIOJI ) @M@N®D <G  <I B®<NNO

"P JPG<T .JPGQ<NDGGDN GHIN 5 +<QMDFDN +BD9\39038<<8%5 >4 97 10
)5B>29796 ? LG )85 3895F5E>D 1@l *PFDI 0 @? #IC<bDB *@MIDB <I?
2@=CDB RDC @61 JG@BT *JI 2JI 31*'INOD OPO@ JR¥DD. M@NK Kg
) G@®BA@N" 20DMF 10 (39555 *JI 2JI
&POEDINJI  1H<MO  &<li< "@! OJI # %M@@&M) EMO<INNIl - <MI@N .
+DOS@G +)?GRBIC 3RE-N29<90M186"1 3895 151B>9>7 1NGD %A3D93 GB (? 6DH
>7955B9>7>4 >6BCDBEB . MJ>@@BBIJA @C I+ 1 JA@M@® J $M@NN
>>JPI0=DGIXI ? 2M<INK@T NNJ>DRD AIM !JH KPOB +<>CDI@MT @ 7JINF
<MJI><N 1&<MD + , MI<I<] 19B%C #4 =13895 §1B>9>7 19=IDST 34
$ @GDBDODY5
1>Cl@@M 10 1>4 7<9ED) 85 945> 1DBECD 1@MEE-?EB 10 1>4 ?>DB 2B, 7B4
5 5 ,JMOJI ! JHK<IT
[393< 7ES495C 2 B5 EED BDI\39159:8%5 14 410 9>F1389>7 34 $18>9>7B SEILDEC
#PME@<I lJHHDNND-> OF@M



https://doi.org/10.1145/3442188.3445918
https://doi.org/10.1145/3442188.3445918
https://fairmlbook.org/
https://fairmlbook.org/
https://education.ec.europa.eu/news/ethical-guidelines-on-the-use-of-artificial-intelligence-and-data-in-teaching-and-learning-for-educators

D U

52%/(0( 0, 7 $7(1B (56P1/,&+(
(17, 707

Z=@M PINOM@M@tK @N P ! JHKPO@QM@R®I Bl OR@GE "<O@| b@M PIN
PAAUGDD "MN@ O =<®@M@IMRARQM@BAUED@® PP ROM@XINDO 3H | PM
@Dl @DEKDP@II@! %JIBE@ @MNE@D BD<@ @©MNQJI PIN E>CGB49798 45>DND<PA
%MPPGEB@ @NN@|! R<NIRB N@DI.GOONHDI OPI PA @M %MEBQ 7@WN@NE| IMZAD
@N PIN @DPRI<NNO ?<N RMIRIN@DILPEH<NED@I PI? KKN NG@| @DNKM@P <lI
#N @MHEOQ@PIN <I 3I0O@@H@! ? NDNE@NO <I PIN@VHFO@| BC®I

a D

F ORDD

0PAD! 1@ 7@ n UG @DINGEB@ M 'G1@WJIrGN =@D %@IBS@IJIF J?@M 'INBM<HRA-? @M@I| 102
M@BH]|[B @B <P@M@ C@¥H IPOU@IGHNEBI 1 @WNUPrP@l F @NJRMO UG @DING®B@I| BED
PI?J= 1@ MRA UPBM@ BN @| "DON@ N@NOD@DG PINGBIE®I I OOP "DNFNNINAMB@|

0 50 KD '0@ BDG '@O0D <PN #ONKMD D '01@! @HBM<INC@! +@RH<@! PI?
' 0O@M@NN@I1LIDIHD 2@N@@PROP @U@MNe@ll

0 5 B G %JIEG 'GI@M@MI B I<>C ?[@ @DGI@ 'l O@M@NEDIMB@ 5@Ce "O@! &l 0@
?2<=@D =@ANEEOBO BM@| N@DI @ ''0@M@NNGEBE@! ]| @M NDCPrB PI1? ND? ME@PMKD
#Dl 1U@B@IDO@ME@NNELO UMD NRIF<Il =@NODK#M RBC@H |UGERIDO@M@NM@GIND
] SCNO@N@PBE FAM@! 5 <N NBO PIN 2<N@M@MJIr@MEB@

0 10DH@®I 1® HD 5DNN@INA@GI RD !C@@*DKKIG PI? <NN@O MDI b@M@DI ?</WaED
"2 @D0P B@MH]PM@P@MOMRD5 <MPH DNO ?<N @IDG@ NM3@H

o 'NO @WN @CDS@M AID REOBEMI= ?2MNEMII@ '¢1@ O@M@NNEIOBMDI®M nACBN>
RIDDNB@I

0 1K@ED 'G1 %@B@EO PP 'CM@O@IDKN® &@MAO @@I0GE <@D @C@ *<@ 'Cla| GC@@!
R@N®| 5 0B Ab@G1® ND?<@D

"D@N@ GRDP RPM® b@MHH @1 QI  45>D9DI4F5BDICSY <7?BE>93 )1B5D9>¥B ?G
# 7D ) 185D ?B Ws1< 'GBX <%B>CI5BIBB -#



https://creativecommons.org/licenses/by-nc/4.0/

N L

"D@ *<@ 7@ %JIED PIN BO g HJIIGBC R@HBE EPB J20M3@ G=@| IDCON HD
PINOM@I@TOOP@! @MAIDNN@@IM &@MO@| UP OPI (@l IH]IIGD >Cm N@DI?@H
@M =@NQBHENO@N <PH]|NFO@@NR® PP =@NODBI® MO@F FRAO 1>CJI <H
I] XCNO@I<B F<Il @DI +<Ill IR @fsm ROMPI R@Il NBC N@@I FORDP@! J&@M @D
F OQDP@| I @Db@M +DEGD?@M@MINE@! ?@ UP N@BI HJIIGDC@! 4aCAC@I|
—CHDNBD| C=@!| ]I?7@M @VCER@ 3I0@WH@I RADN@| PIAGQOIPIO@ KR ? 3L
?@DO0P@I UP EECH@H <l R<N @DGRIO D@M@NNG@ C<

"<NN@@ & NCH20 HO PIN@M@Ii@MD®| PI? 1>Co@MI @11 N@ HD K@MNJI<HDa @M
*@MINJAOR® OEBREM@| Pl@®@M *@MIdNEG R@ME@IEROM®I 'AMM@ BD<®@ '@ 00D
D@ *@DBOPU #BB@HRD PP D@ SPEAINI@D RO KDD ?D@N@I| 1TNOA@ B NC@ |
RaoM®I RaM®I ?<Il ID>CO PM UPMR@MOPIDE@MB@®@| *@DNBPNJIP@MI RC UPM
@QR@MOPROM *@DEB@M@MONE@MD@| P1? +DONOE@& M@CNEM]AOBCP@I PI? ?@N
DGPI BNNTNO@BNA@POUO

5 <MPH NG@”@N @MF@&@H ?¥

"DON@Ir@ R2N®@I JACPA @M %M-EB@ @ MRNEO @ MPA<GCEM '8@IRN
QLME @@ /PAEG @MEDBEP Fall @ MIM@ M@ N@DI

"DON@GBI@| 7000P@&l @ @MR@MI RD @@I1eh@MDI @M @DTiE&M
NBC N@NO P <I?@M@NDRO *GFM]AOC@?t idP @1 NG| R ?<N 1ITNO@H
*@NFM]AO @NDRO 1@ % @GNE@BKAO PREB PI1? . ] ?<BIBDF MID PP RID E@RPA
#1 ONCOTP| B@| P1? $@ @2F M@@MO

"@ll I>C ROM®I ?DN@ 3MO @ NR@M E@MHBNCCI@ N@DDAN@IPN@@
8PNODHHB ERAJGG PME <B, ? HBCUP @@ I@H<P 8PB<IB CO -AO BO @N
F@OR@DJ) OMIB Mb@MR@BC@ "O@ @MA<NRO? R<Il ND@ RB@U@D@ PP
R #0ONCATP| B@| PA 2DN@M %KER @OMI9| RoaM®RI *@MBP@ PP
*@NEM]AO @ERP M @ I @BaBGDRAD @M #DISPNNI<@HPP D@ @ NECGD@

&<| ?®| BNA]GEaD

"D@ON@O@I P? SMO@D&HD| DI @M@E5 U>C G<B@ I1<C 2@H #MEIDN ?<N
<PAUGDD RPMPDH "<O@INKA®M GR@I|

"D@ @JIPIB QI 10<-ODN@GDE@ @ *@MDPP@*@M@@ PP . @MNJI<G NI
—@@MO@MVBGD| PI? @B@NOPADMP| F<Il0 @<BGD @| R@ | BNO PI

) JIF PMM@@F2| <ING@® 0 + JOQQOD Pl ?5 <CNOPH@MNMEA
NK@O@@M BB ?[ ROJHODAXOMA<NNRRIRGNOM@R®| Rl @1 @¥C@!
H@M @@POBIPI? ?M]IB@I PIN UP #@BDNN@I PI. M<B@!| ?@ NDQI ? @H
PlOo@NEE| R<N PIN <INJINO@+EIBRIM@

"D@ -MB<IDAB @| ?@ @ n"O<rWMVBmMm IMI@H@I C=@I ?@ +<CO UP
?@rIM@RAN <GR4GERO G>CR@MOD Bl B R@M <GN BPOEHNIM ¥ M
@@E@EOM I @@Mk@DG

&M R %@BH<[I<CH @| 7 #R@MO@II PI? #SK@MO @17 @MV @@| @KAZ @I



@MEBNECOBD | 1 @1 +@INS@| N@@I'@ 00D 'IO@EBNICPP 5 bM@n @B BRI
102 ¥@INS@| HD @NK@ MM IM@H DEM@1@MOPID>CO <GNO@IFEED JBM <GN
+DO@AJPHR@PM + @INE@I| NI ID>CO PM "O@1 ?<N #@DF ?<N @DIAORQ

7@ *oNP@MB@| Rl O@H *@MR@& UP K@QMNJENMONGNV@D! %MRE |
@DIUP@D IN&X@1BCO IMI@ RM®@ @ 00D ?M

5 OMPI N® R@IHK@@ *@ 1R H<I MOOBHD "<O@I

PHB@O 'TAMHDM@I@MND ?ME@M<N 0 @QMVSE @@ ?-<O@E@NObOUO@! 1I@NO@H
@ DNO @@ M @@ | RD KDURAM&P@| NP1 ? RID 7@ 'TAMHOD @I ?[@ KD
B@@@M@| PPM@ #ONQIPI B@! ?@ KDOMEJUP D@MRB@@! RDI

@QR<OV@| @ MDDE® "DNO<IU UP )' B@@H@! P1? 1JAORM@DIO@VBM L@
D@ @GPKOPBQ@I @GKB@I! 10 R@DN@ AYd DEEHRID PP 8P (RGN REID
b=@MKMHA@J=?<N 1TNO@®I@CDC@| 0BCOG@D'AV@M 'leRdID?l ? 'CM@N
*<| 7@N @NKMD

Z=@MBRC@| 1@ 7® PNRIFPIB@| ?@N@M 1THRAHO'CM@ Co@MD@| PI?
1>Co@Ma@M@I| *@NPI? ?@ OHINICIM@ DH )G<NN@I@DHH

$IMBMI D I@E@ 1ITNO@HD 'C@! 7@ JI OMI® PP ?[@ aBGDRADBE@!|
<POJHODNE #ONCGTP| B@| UPH@MNOBHHLM@DADR @DI M@ IDRA JBM
N@U@I| @DR[@M M<AQJ Rl ? R<Il DHH @M @Db@N Aa®B C<C@|

)<I O 2 45>D9DI4F5BDOCSx <77BH393 )1B5D9>$B 7?G # ?D[? ) 185D ?EB W51< *GBX

+21

<N@ 10 MDDl 1J>D<GHICEGC @NKJIINDGBN JAJH KPOB

IC @QI@@*DKKIG ( 55 10 <7?B3BC >4 B5"1;9>7 6 $B 979X (F£,73. M@NN

5 DGGD<HNJI<TI@1 1CJ 1 ) 85 41D31D99% BIB9>7 9>9B5B 4E31DS? 3B9MS3
9CEC 4 @EB53D0RE=CDB DI &BGAM #>-QD

) @@A@N" 20DMF 10 (395% +2. M@NN 20

#OCBG BRGO®N JI G PN@ WOSD<GO@B® @ A 2<0< DI GERB <I? GMIDB AM

@P>OIJMKPMBE@<I IJHHDNND-> OF@M

DvVv


https://education.ec.europa.eu/news/ethical-guidelines-on-the-use-of-artificial-intelligence-and-data-in-teaching-and-learning-for-educators
https://education.ec.europa.eu/news/ethical-guidelines-on-the-use-of-artificial-intelligence-and-data-in-teaching-and-learning-for-educators

D U

520/(0( 0, 7 $7(1B 25857(,/(
81' $,51(66

@D aMPMU@ 0GP @ @NGCIPH 4M@B®IHH @I@@D@ @& b=a@M @M @D00D #B<GJ
BPO J@MGCIEEO =NBDOGDJ?@M PENBCOGD $<MI@NN DNO ?<® BGIBCO UP @IN@|
4 IMPMU@D®I? H@M <GN ?<i@ IINO ?<@@@! Rall E@@M &INE PI<=C]I BB QI
N@@M@0D0P PP N@@IM @B&D A<M =@xI?@® R? #N BNN@| AM@@MALQ@ AN@BBO
P1? =@ABO RM?I PH NOC@MURBBI@?<NN EEMBE -@<I?@® RD? PP BE&@I| 8PB<B
UP IC<I>@I CO
+ @INE@E<NPMO@ 1TEOEHAO HDAMPMU@ PG "DNMDHIEM B =@<AQQ @M

+ @INE CO NG IBD@! @DBMEBPI| +@MI B@| PI? 4 IMPMU@FEC N@ NPI <B, ? HC
?0M@| eNcatP| B@l PI? + @M B@I NSROM URRNOG®N@DaIF @1 =@M RDC<@I
10MZ@EBD@ORH-@® PP 1IOMRIPM@EBC<q@| PH €A N3C@ M<BO®| UP>XO @I P? ?[N@
UP C@ M3 <

POJHODEMO@ 1TEO@®INGI H<I>CH<G <GN ?<N @EHDo@e ! HQINSGD@
1P=EE&DRDPD <BEMDN@! BIMOCHDI =@MEBC PA 8<@ R &1 @I N® ?< AMPMU@DG
C<@l GBIMOCHRI ?@ PO@MDM@RAEG@EKAO@| G@| =@NHCRII @] IDCO PM
=@NC@P @ IMPMU@DIG@ UFBA@BIZEO @CIDN® &@RIAO POGPM @M @DP@MBI
PAM@IARI? @@MPI NJP@MI @0/ @l =@NGEERQ@ IMPMU@BIBKI>C @ MNED|
#MNCR@M®@IFJHH O CDIUP ?<N® NERIO ?<Il Rall N@ IBCO C@MMB@IHP@MI
@BEAONK@MNMADDO UPMRSHMPB D@N &@IN @MB@UMB! RoM®| Rll @1 ?< @B®
ITNO@HR® @ RA @RI |@PMJICE , @U@I 550 A< HDEEC =<NO@ME@ED| I TNO@HD
, <OPMPH IBCO @®IA<M NDRI

(,63,(/()Q5 25857(,/( ,1 A <67(0(1,1'(5 ,/'81*
5 @Il . MJBM<HEIM@D M@ENPMO@ 1TRXOHBM<EHD@EIF @1 N® DID
K@MNaG®! 4MPMG@PIGLO @M@BE @] DI ?<N 1TNO@M @@

#D1 ?<0O@@NObOU@GIMMDGPN F<Il UP @H 1€BNNJHH @1 @@IH +]?>C@l
Fold +',2 )< MAMEMQYPREBR| RODE@’B<C@M@EESH@| 10P@ME®DI| DI @I

DVD



DV

"< 0@Ib@M +,2 =NRE@D@I@MB®M DNO @G@MBERM@ 1U<CG Q

+< O@HOIEMDA| PA Q\C<I?@@ 10@OTREB | P B@ NGBCRACGE ,JMHAI
UPMIFYPANC@| J@MEED @N <@HIDIGED @ | A INS<AC@NMRN@DIN
GBIMOCHR| C=@| R aBGDRAD URMI@ ?@N@| 2@D1DP_D @| UP
PlO@NMEER| "< 200 DHC<I?@@! "<O@IDC<I?@@ 10 QVEEB | RQMNBES!
MEMJPUPM@I@DBIMOCHD| HD @@ N® OM<DIDER®| 20 =@RNO@Q|

31 B@CaD@! P? NJUDRGTI<HDF 5 @11 NJ3C@ #HKAZ 8| B@| PHR@NI® O
ROMPI ROMPI NT P[@MBH HEM +]?>C@1 AbMBPCO +,2  $]>C@M QNCATD|
PI? 7D @P@I| "9@! @\N@I 2N ROMNB@S| g @DkEGFIQN@NO@MABEH/

. MKC@U@B

1>Co@MD@| PI? 1>Ch@ MR @BIMPGPN IR DHN2<DIBN?Q @ I

Pl O@MM&R @B MO DN@ I04BGD@MRDN @@ (KR ?STR ACAC@INPNO@M PI
Pl O@NER?SIR MO@| JOROD UP UB®! 5B RbMN® @DI H@RB I<GTCIN
1TNO@H ODN@DAbM@B@KIE 5 @Il 208 "O@!| B0 AbM@Q@@BI@! QI
*@QMBP@| M@N@BQ NI Fall O@| 1TTNO@HDR =<@MEMPA 2ON@| 'R@!
OM<@MO REM?[@ +DPQGEDQ| =@0 @BHDOM@ @BAGC@IN@IU@] HXO
?@H @NKM@*+ RIMRA ?<NMJIBM<HHKDDKBPMO RES?@11 RIM IBCO RAK<NN@|
R@M®| *@MIRBIOCHD | YA @M %MBER@ &M @\CADNFGPMAMBAERD I®MI R<N
UP @@MIC@| $&@NLIO@ =@ D@BED@MPK@| AbKIO 1JGC@

# ONC@TP| B@| Rl O@| T@HR| @GDHPCER| 2@ NRUCG "QEMND )M @DDD
Pl? @DIBVBP 2@D@ @HIBEI Rll O@| <GNR ?[EQED| ? <P@M@
#MAIPB@| ' O@M@NNH FOROD @I C=@!|

#DI =MIDE@M *@AP@NM@MQED@M @MDF<C@> PANIUMMOPM 1JAOR®
—@PMQ@ENCG RbM@ AbM N@®BISONM @RE@M =@NOBMID FO@IE<@
1KM=C@XI ?@MPB@! DI @ M@SONM@PI B P1? DH FU@D BJE<®@ %@JBI@xr
PI?) P@PM RINbM 1TNGEPHR AbM @D@M@NZEI ? @ID| <I?7@M@J) O&D
@DRHF@ PP OM<@MO REMDHE@M KN@HODN>

+<| >C@ *@FM]AC @D @| PNMbF@?R DI @@V =@NAEBIHG<NN@ V@ BD
B@MP>CGU NI @DRD @ M-KNBDOGD J?@ WBMPP QM@B®IHH @@M NIE@AG
NNJULBD @ 5@!l @0® 1JAOR@ Ab@?R@M@QI PANDU@| BDPANDU@!
OM<@NMOVRD 2@ & ?DA@N@| GFM]AO@| F@©@ RPME@! RBI? D7D KB
4IM@B®IHH @1@D@ IRARRDN@I

1TNO@HAbM HEDIEZ@N * @@l =@IO0BD | @@ SERMB@ PP . MSTN AbM@DED
JKODHDM@R®@| HONN@| @H@! RBI <I 2@ MbABN@&IBNN@ DRI
RADAMM@I@| 1XP@ RbMR| NOERMOGRALM @D<PR@HDER®| *@DNG@I
COMBRUMBI RAOMN®! "D@ 1TNO@ M@ IP1 <PNNSG®[GO ?<MRA OM<@NIO

+ PNO@MV@MED| ?@ HD 1sb@MD@| PI? 1>Ch@MIH@M@DING@IHMD PO@M
?@H 10M@NNDPP@H @E®NM]IFO@I JI O8D @ . MbABNKIPAD @| BPO@
*@DNED| GMB@| "DON@ 1TNO @@l @MNEB| 20 DNO@NBIN@ PID>CO
?2<N %@NRRDNN@| @R@NN@NDIRND ®| *@NDP@| 0@NNIPM>@ PI



N L

Z =PIBNRB<@| @K ®@| PC R@Il ?@N DI@®| @PB®! )G<NN@ UGBV @M
$<GG N@[B HEMIBGDO @M OmMD @@ *AM<INQU UPHIDNO@EM @M @EBLIP
QENEE|

2<KOGB *@MINTNO @BER@| 28| 1:Cb@MO®! PI? 1>Co@MI @NNJIPM>EM RH
@md| +<I B@ < ICBRAD@| J&M BNN@| UBE@! 5@l ?IONGENNIPM>@|
B&<PAO @\N@| HONN@! 1M @0 @@ @ADPPI B UP 8RN@ @GWEBMI 2<Il DNO
2<N IBCO AMIB@b=@M@ *@\@P@| 2 IBCO 2@ +DW@A=<@| 70
#H KA @I B@| UPJB@I Y 5> 59> <7BEB EC 59= (38058 78B 568 (8Q5B9>9@
SNBBCR'1L >18= 5> ?5B 'SCYEES> FEB<N7BQG> GOB@S 2 495 98659CHE>RD
E>A9B 9GB9< HBE@5 CB-1D38 ;595 QIxIH 9EE5BN<51C 4FI=9>858 9CDX
"<N ) JIU@O @MEMNJI<GIDIB 28N 30@ MDD @NKN@P ?@H <6P@EB|
5 DNN@INR®P ?@| 4NGB@| BN *@@P@| Rl 0@ <IXDNSJI @D@
4 @MU@BINRING@ &<®@| RDZ®N@| @M BM @) @€ MDIS0D R>C
2<Qll <= | @P@U@M@NN@DBEF@I PI? GO@MNEB| UP @N?@! 5 bM® KD
2<N IBCO @IDHRINIXG H<C@! PI? DOI@ BGED | $CBRAD@! P? D& 5DNN@I
NRI® DB 8PBBIUP -aBGDFAD@| @DINHF@!

n"< O< <P <BIMOCHB=D<N DI@& m @ E@IIT>C<HPS DNO GO@@0IDM !! 7 TAJIMHOD @1 UP @N@M
*DU@IU A@I 1@ PO@BOOKNM@ER>JHHIN IMESB@IN@N M@AK@Q@MN@

$6 .$11',( (+5.5$)7 781T 80 ',( 86:,5.81*(1 921

DV


https://creativecommons.org/licenses/by/2.0/?ref=openverse

A 25(,1%(1200(1+(, 7 =8 9(55,1*(51C

5 DNN@INA@®D@! P1? 5 DNN@QINA@Y OGB! @MOEB®@@ -+aBGODRaD@! UPM
4 @MBEIMBI Q! 4 IMPMO@ QM PR <I<KGN@M@ENC-@M 30 <@G(@A?@I| NI @DIAC
PHUPN@®@@I| &DIURHH O ?<NN @N <RIDHN PH@DRHEM @0 <GRW PH @1 ==<P QI
4 IMPMU@ DG

5 @Il =@DNEN@DN@ PC<I?@@ "<O@! JBE@GM 10@VIKd| NDIYCE>GOB 4%
F5@038BD495 113> JE 895BAEG> B4 EGB (ICB-5 C JE IOxP> 41C C95 HB>A5DSEhH>
+ 707 F2 ABBB= +5B1<br 55@HB5> B1BN-797 A2 2 496 +KCBE>7 488 495 #C
45B859D BESB6QFE CB5X5> 1B> FCDADGEB4AB >8BW + @C? @ NG@| DHKM DI @B
1K<Il PIBN PP 5 P@MNKEIR@F|®IDN UP@DRENI ? @DH® +<[I<CH@I| 7@ @@ MAIQ
4 @MU@BMBYOM@bLIF @l @@ <P@M @MU @ BIKEPM P MD&|

5 <N F<Il @@ *@NFM<AO <GNJ OPI

SMB@I| 1@ @ @MPAAM @M 1@ RDAbM @DI)' ITNO GBNGETD | NGT@| 1@
NBC @l ?B@| HD RBCA| "<O@IMJU@I| ?<N I TNO@HIMWRIRB@RI QI R @H
PI? AbM @1 ?<N 1ITNO@NWE@mMOPRDRHG@ RPM? PP RID @ N@MO @P M
FU@OPM@I@DBCO @DIE<?[@ 1GODN@DP@ 'Cl@l KMINGRM@R®@| #D@
%@QNOGRIPBRADOU n $ @@&Mm F<Il @M CERBONE@I| ?<NN @DI
+ J? @G AbMapHD? @CEDEAAMPK@ @ONE@E R NE@CSO =<NE| @D
1@@! 1 ND?@ "JFPH@DOD<I 5 @C@ +<[I<CH@| RPM®@| @MB&D&H
4 IMPMU@DRREM @1 P1? UP =i @H KAD| P1? $<MI@NN URE N&DNO @]
TAJMHDM@I@IND b-@M@CORB-@NUH< &<P@D @ NCIPNNCGD[GO PH
TAIJMHODFESK@MOQ@II PI? #SK@MO @& k@1 DBl BNAMNCQP@ PP
*@NFM]AO @ <I@EEEMDO @E@NMJIU @NN@EB@D<NDMO ?<N 1TNRDEGD[GO
<PA H<NCDI@@H *@d| J7@M RPEP*@MI@JIGDP? KM<SDNXD@I BAMIO
@QUMURBI! 1@ OM<INNG@I@q@ @ *@MI? @@7[m 'C@l| ?@ aBGODRaAD B @I
#| ONC@TP| B@| UPH@MNOBHH4 R )' + J? @@ AbM?BEBNBI O8BD@ €| @DI
s@B@N "@N>@D@H *eV@@@1 J22M NIB<@@P@| ?@ #0NaTP| BQ| @M
+<N>CDI@ b@MBRE@| PH #MGMPB@| =DO@| @M@ BH KEDBDIM@M@HIF @I

>C0@| 1 RA 7@ 8PBIBGDRaAD @NMJPFON 'NO @N AGVIEHEBTOM &DN@
UPB]BGD DIN@NR@M@E€ AbM *@®ir@ HD @DP@MBR@! J72dM =@RAM@I
K]?<BIBDIC@| @BMAIDNN@I

>C0@| MRA 7@ FMU PA GBAMIBEDPNRIEFPI B@| @N #DIN- @ N@ND|
2@CIJA@B@ RA 'G1@ Th@MD@| PI? 1>Ch@MI P? ?@1 31 O@K”IACPR N@D 10
—@MDRDGAIVHD @| B11 ?ONJORDPIB DNO

2MDU DINQWE@ HD )' =<N@MO@R123B@| BED @N %MRBKODHDNODN2@ 8PFIAO @M
)' DI DG?PI BNl O8> @| URSH@I

0 +DO UREH@P@H @PNNON@DI ADNI@@CER | ROM®I + @C? @1 UPMENIIPI B

DV



PI?) IMMROPMIY JMPMU@ BIBAANCO P @ MKMND)

0 0 @@BPI ? ?2<0@<NDPMO@ 1TEHDHROH BRDNN@| BMk#M-Gi4<NFQD =MB® |
QMM @ IMPMG@DIG-DRED® | KP<BIBDNC@| .M<©0@! <IN *BCO 'I?@H NDPIN
URDB@! PINOM@ %@@KH? . MJU@QNN@OPEGDM@I| UB@I N@ PIN ?<UP PIN@M@
[I<CH @I UPHv@MKMHAI? ?<HID RAUPRH @I

0 "<IF? @N IK<NNBENKO@IUD<GN O NO@H2I Rl O@| RD@ER NKED @@M
DGPI B DPIYRP @GABANOW@ " @NNIPM>@ll D@IRA ?<N DNN@ I PPID
#MAPBQ| E@M @ GId@* @M@ <B@NODERM?! 1 &1 @I
HaBGD@M&DNE<®@ %@®DIK<AO@| P) POGPMBbO @ME@®| P1? NK@ ULD®>
QF<® @MAIDNN@ @WAbGG

#OCEG BRGOMDN JI G2 PN@ WOSD<GCOEB0 @ < ?<0< DI OQEBB <I? @MIDB AM
@P>0OIJMKPME@<I |IJHHDNND-> OF@M
3 1 "@KMOB@D JA#>QD -t>@ JA #? P>QD<G 2061 JGBT BD9\39:8<<9%5 >4
EDB B )51389>7 34 I51B>9>7>CBIT 24 ' 53==541D%T5 <NCMHEOJI "!
) @EON" 200N 10 (3953 +2. M@NN 21
<MJI><N 1&<M® + , ME<I<| 19BXCT 4 =1389% §1B>9>7 19=DDSC 4
$ @BDEODG5
+DG<) 1 2<??@J+ $GIMED * 0@>JHHRP@M NTNO@HNED @CBGC<GEBA@N
13> g

DV


https://education.ec.europa.eu/news/ethical-guidelines-on-the-use-of-artificial-intelligence-and-data-in-teaching-and-learning-for-educators
https://education.ec.europa.eu/news/ethical-guidelines-on-the-use-of-artificial-intelligence-and-data-in-teaching-and-learning-for-educators
https://fairmlbook.org/
https://fairmlbook.org/

DV



&<0 IP2P=@ 'C@| E@H<GN @3 UP @ 2@H< @ UBID ?<N @D@NM@ =GHAED
4 IBGDO C<@| 1 HD E@H@H ?ME@MANKNR | J2@ MOR<N4@M @DI |STEN 2@H<
B@RN@ @M @DC=<@! 1IB RA IP2P=@ ?<IxC BANP® 31? 2J>C DNO @NPX @M *DNQ® ?
A@HKACRI@! 4A@JIN ADNELD

2 @M @BDO R IP2P=@ @DI @H< @NNERI=@! QI ? @H 1@ HC@M HOON
RPNNO@! ?<N@18@M @@ DI N@DkIl UD@O 5@IB@M BMER@<AbM=@M PHNJ
b=@MMREP@M

, 959==D £41C 4959%7@& 106 (95 2&B JE5>5> @359>D 1<C 5BBB BHE-45

, 95GN8<D CBBB> " 9<<F> 1957495 485%1DIB6 2560CH<B95 9467 ECA9595
1>@5B5> CDGF<IB 495NSIHID> 6B (BDGE JB BE>>1<9CISBEE EI6> E I5B>545>
JE 856> 285B J585>

, 1C P>>B 6B =595 5 #5358 9 -7 E25 B4 #5D]9H5> WA B=GESEH> F3

=1J?> 275 #5QC 45> 1327? BE4GS160FEBAG> B4 8F= <1G>J9=5B%D>
SDOMEDEINQ@I p

DV



DV



VU

1 ,1:(,6 =85 (5621%/,6,(581*

(5621%/,6,(57(6 (51(1

(@® *@WM<AO K@MN@MBDREN 1@ NRI?
N@D @NIDP@H @M @DIQIESEN @ D@KD
CDIUPADBO@M TIRP @@ PAHIMN<HED
NE@IFDO R @NdOB DNO '[@DNN@H 1@l
DNO ?<N G@MMI®I kRO @Dl OF @M
. @VINJI<@WB DH %@BNOU QBR< UP
@H ®MIK@M?@M @DINC<M?DEMO@
1@PPI B PNNOMXCER *@V@@! ]I ?@MI
DM@! 30@KMID ?<HD 2B 1Sh@MD®!
PI? 1>00@M ?<N UP @@ Q@MNQ®
Fall @ 1@® @®| DA®! ?<N @P@ BNN@I
J?@M @ @PQ@I|$BRADAI HD @H UP @MbKAD! R<N @D=@GI®RDNN@O HEIQ |
K@MNaiG®! @3<COPB@!| PI? NJUIRGHMAMPBE@! 1@ @@| 0! *oMdP@! YN @H
%@M@I@R<N UP ¥3@| R<N @CRBGT Rl @I

'H %MJI[@] PI? %<IU@| @0 @N =@DH K@MVRMIEDIN@M4PH PD@ KR ?SID
*@MPHB@PIB@! PI? @MAMEB@! AbM @D@MIEB @@ @DPMAIDNNKTBRAD@! P?
FPOGPNE@! )JI OBD@ H&NY Q@DIED *@MDP@! UP Bxq@! , <ObBT QNEM@I| 2@D
3HA<IB PI? %M ?@M @MNJI<@WB #X@MO@I=@« N@N "DHRIND @l @M
. @MINJI<GWWB R@DDri@MO "<NBIPH 5005 <N 5<Il 5 @M PRI5 J ?@N *@®IIN

DV



RRR K@IHORJI ><>JH + @PJI ><.@! 0@MIPU@MOMD
%@E@HBPIB Q1 2 @EIJABT@IC<>@7? K@MNJII<COM®BG
PI O<BGBIO@ @R@PF@LOPOMEX T-@MO IN:ODAGPI

#DIU@I O@MIXID DNO@W 4@BMDg@M!

.@VINJI<GDWB @IE<HDI GJH U@D@

-@MBD DI @ @M (<KM@ ?2<NN@®M

?PMENEIDDCGP *@@IP@ =@DMRP @GM

@OM@FPE@NN@M@ FEDN@MIBO #M

U@BD@:C ?<NN @DMP@G OMARP

20D *@MIEQ@ URDI@ 20| @ DNGRNEQ |

PI? 2@ @DNBRINR<C@! 1:h@MD@!

PI? 1500@Ml BS®D '| @IPH M@HG

)G<NN@IUD@M N@NO HD IIPMm OC@

:I@,)[N%P@@I‘\JA:;::D?N[N@ IK<NN§@??@I\I\:1@:C;‘;@ @@ 98 6EM=6B BHD525RDS?141@ D95 1Bx29>7 C-C

1H<MO *@DB #l QBDIJIH@ON DNO GD@®mID

PAR<P @M MI #@ @@ PIO@M !l 7 4 DNIDOOKMNM @& >JHHIN JMB

. @VINJI<GDAB DNO KOBE>PIHaBGD CERINGH

1@NO @Il ?@M WR@@ D[ ?<NN

*@MISFQ@| =@NZE® F<Il @N N@DI ?<NNaBIGEN 8 @B <B@ 1500 RA ND GE@| F<II

DDV

' ?MPP<GINDO @ UA@KMAIT @ FMERDII @ RN #NN<



http://www.penmendonca.com/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

N L

1J QAG®MO ?<N 1TNO@@NDEERM Co@MD®| PI? 1>Coh@MP>C R@II NBC ?[@ *@WM]AO@
| I>C NJ NOW =@i€@|

| 7D @N@MIDEXI 7@ BS| JIGBE @A
(&+12/2*,( .$11 3(5621$/,6,(57(6 (51(1 9(5(,1)$&+(1

+DO &D@ABM @S| JGBM@ &1 @! 1® ®! *@MIMIU@NN DI BMJ[@H BGDH 3HA<B
DPMEP@GC GNO@ @C|IGBM PHA<NN@MDAGIQ H J=D@! KKN PP -IGDI@
.GOONMH@! =DN CDI UBG@NDRE@! *@MINTN@@HD@N@ DROEE @@FOWM<
FOINOST® 'O@B@IU ®M 8PEXIUP "O@!| +DIB2@CIDRAI <LH >=@ED9I?
@MORDIBGD@ &NMR<M@ @D! R@PPI B@! I<COIN PI? KM<BDEBDH=CO C=@|

%PO PMS?<CO@@GC!| JGBM® F<II 'Cl @! RAD HEM <GRM @@ 7@ 3@| BI<Il 0@!
10 @MNEROP=@MRE®| 5@/ N©@ DI @ ONEDD @@! 3! O@ MDD @ EMICER® |
Fall @ N® @ *@NOPQ@| @@ @@ OPOD®A|BEAD UP @@ PI? UP b@! PA 2@N@
5 @DN@BI @| 1@ 8@BbMOA@NGF K@MNatGD PAHARN<HRED PP . M3@HONPIB DH
)G<NN@IUD@M P[@M@H BEll @! 1® =@@8B@| R<N RIGP ?@M S£NRB<@| K<NEDIO g
=@3<00@! RD D@ 1Sh@MR<B@EIHH @! NP1 ? RJ N@ 1SRID BEED@| GO

DDD



%@E&OAD F<Il @D® 1JAORQ® AbM HEDDRGCAQ@M FAD O<ONLCGD =@NN@ M@D
@DNO@I "@IF1I@ <I 2@ DNP<G@IMB QI ? M@D "BHND @I DI @M Q@HODF <I
PNNKMC@BPIB@| AbM ER?@DIG@| *@MDP@! DI @OH 1KMERFPMN @M <|I @DI

IDH< QD ?D@ 7@ 4MB]IB@ DH 'll@M@| @M@&INSGD@| 8@&@ @GO

)JGBF@I| 10 @M AbM "@ID@| QI 6454 151B>9>P1 ? <|?@M@] *@IMIAD| ?[@ JAO
UPN<HE®I| HD @ MNJI<GAB ?DNO@ M@RE|

G@&@ ) *aNPIB@l AbM ?<N ?BIBNRON@laF @! DI PO@NMIR?SIH +<[@ UPM
. @MNJI<GDWE 20N *Q@IN CHD NG OARV®@| '| ?DAN@H KD @ =@ NKIEDRM @1 #DINU
QI < ?2<KO@@| *@MINTN @@ H

%MJq( %BR>>1<GH 151B>9>F 85 (DB BB5 9% EDB 9B3DSC! @D@MVA PMMPBH
0 @@®BD

&JGHAN 5 I<NOJKIJPGP 1 1>CPH=PMB & +<QMDFDN }538>7€7|5>8b>34
@%P>1<%3 51B>9>F>N>7<9>BB5F%435 10POMBI T=@MO JB:ODABGPI

$@NO@DI &DGG .%EB>1<%# !51B>9>7, 81D D '51d< C 24 , 8| D '51d<
"IDBE#?P>PNQ@ R

2<TGM"  7@PB + <NC@ 8 %RB>1<®i B4 41@DIF5B5D>7I1 JQOQD *@ADB
#| QPUIIH@DN DI 12#+ &BG@M #2ODKK g 1KMBE@M @BN DI ODNND

DD


https://pressbooks.pub/aifurlehrer/format/too-many-terms
https://pressbooks.pub/aifurlehrer/format/too-many-terms

DU

'$37, 9( (516<67(0(

1<B@| RDI'CM@ Ch@MDO®| P1? 1>Ch@MEAaD@| <| MF@HKD| YN @@IMIBO E<IF 10G8|
1o NDQM1 @@| E@M PIE@G2H NIVO @@ MNJI @=@3COo@| @ 1eMDO @D D@
?@ *@@P@| UPM *aNPREHH @I
N=@B> C95 =9[559>?>H@D
(38595> C95 5%<835 BB E>7 JE 8125>
(9% C95 K8983D FBB5BDR ; P>>[B3> 59> G5>B-ED9?Z B’RERB5>
"@vD@ POJM'I BD @@l &DR@DN RIFAR<N D@ &G
#N F<Il <P>C @QMFJHH @1 ?<NN @D1€b@&MDI "M @DCHIEM ?<MI@E@H URIEDO
rl 2@ PP NBC GBRAODG'I ?MN@HGG @DNG@?BOINGNOBEIMPB D J@M DCH @Dl
Co NNV MI@NMEFE&H UP
"D@ POINBNOBIDPB F<Il NJB¥ $MB@I| <IM@B PI? ?[@ 16b@MDI @M@ 1Xb@M
?<UP =MER| @M @DEDI@ *@DNBRPCUP@IFD] 31 ? ?7<N <@E R@IN@ 1@ b@M@D
$IMONMDO @M *@dnN@| PA @H *PAP@I C]G
1 O@BRD@POIM@INTN®@@#1 ND? NJ
FRIUK@MO ?<NN NI 0G&@ WN@M
=@3<CO@@| . @MNJI PC<CHI 10D NDI
@O MQIQ< ?<KOQ@| *@MINTN@® kL
?0 @DG@ *@@Pr@ PME E@® 1XMDO
@O®M *aNBIAbLBI@| 1D @@ =@D @k
&DIR@DN@ @ @2>F "<COMEBER@| N
21 @C@M AbMCEoOM RD+O@HODF =@D
0@ ? MF@HD PP *aNPIB@l FO4
?@riMO NDI, @P@QM@ 2@H@I NO
E@?2C PC <I70M@NRD@I <I
I"D<MT JA < S@8 H<CDI@n F 9 #? : DNO GENDEH M
no70 1 'AJIMHOD @I UP @N@M *du@@irl '$37, 9( <67(0( 81" (51(1
108 PO@BDOKNM@@8>JHHIN IMEGB@IN@NI > N<
_ M@AK@Q@MN@ ?2<KO@@N *@@lirl 7@ NO© RIl ?BD<WG
2JJGN P 1ITNO@H DIRP @@ *@KA@

DD


https://creativecommons.org/licenses/by-nc-sa/2.0/?ref=openverse
https://creativecommons.org/licenses/by-nc-sa/2.0/?ref=openverse

@MIBGEh 700 =AG@ ) F ORDP@! TWRNBIAKNO &M@l PH @il =@NOLH@I 'ICG
J?7@M @D BRaAD UP @V "D@ *@KAR@ C|B@I QI ? @1 1aF@| 1XR]>C@l PI? ?@H
*@MD @K E@@M RIE@@N #DIGI@| <

"D@ "@@<NNMND@@® +<NSD@ <I @@l 1Eb@MDI @M @DI1Xh@&@M KkNNC@B RA
0 @M (€@ UPMBERO @H EBNO@Px JHH @1 22M@€1 JGB[@ NPPD aBGDRAD@|
| PI @I?7GN "DON@<KO@| *@MINTN@@&|I @1 AbM@MOEB @@ BR@P@ @GHDN®O
Ra@M®Ih UPH*aN@IJD. MF@HKD! UPH #8MDI Q) JIU@O@I P? J? @M UPM @PVB@DG
@C®M Cb@MDI @M @M Th@ MN

4 R 2<KO@ *@MINTN@ @BDIURDO®| PA @H +NFO #N BD R>C POJM@IEGN
HOD D@l 1@ @Dl *1 Cl@ MIBM<HEB®@IIOIDNN@ @ENe® @ P> R@Ill 7?00
#MNG@B @@N *1 Q@ 8@ PP 0 @NNJPM>@I DI INKMPHHO HPNN @D *@FM<AOMII
3l O@MIDDB<! J7@M NOB®IP?@MI PH @N DM@C 310 @ MID@DIUPK<NN@+CI<BB
QI DAM@MO PI$IMH QOMBIM @ I@EI J@B@| UPM #MIRDEJ! *1 N@ CM NRi<, DCO
<G@ 1ITNO@NDB@EI

5 @Il 100 RDAbM @DI 1ITNO@hM@ID| HONN@| @DMRA sCO@1 R KK<NNBNA]BD
@N DN@GEo| 20D@RN *@MIN @N K@ MNGMEDRE @N @DDMPP @& | K<NNB PME
?[@ *@FM<AO @BEDO "Ms@M CPN BD @N>RDBD KMBE@ BIB@! R U R@GCQ@

PNMbN@P+@dOBO RI? R<N@&IBNC@PPR J= ?[@ PNDZPIB DI @I )INO@I @CL&| DNO

<3(1 921 $'$37, 9(1 (516<67(0(1

1 O@B@D@POINGNNTNORNE@ 3@| NDP K@MNJI<@MNIFDIO @NGFF 10D MO @1 ?<N
*@M®I| DI #20U@DPA @M +DE@@@ K<NN@® NBN@@2F <I R@Il @O® 1€b@&MDI
J?@M @DCIEM @ME@H&NO PA DM +MIE@ @ @NOTD| NOR@CAONMFz@EH <GN

, | >CNOQRIURIDR M@ NGG h |CIGD R@ JPOR@?<N @k @G RBC@ONPZ@J <GN>CNO@N

DD



N L

<| BONI@| RAM®I NGG #DH&@ POINGNNTN@GBMRP@! # ONS@IP| BN] PH@PH 0 @@ !
AbM ?<NaigF UP @M@@ ?@M@ 1TNO@®@! @M @DOC@MaNERBO@ aEs!|
CDI®N PP Q@MBP@| H<NSDI@@N *@@Il PH D@ 42840@! <IUPK<NN@!

| K<NNENA|GD *@MINTNOCH @I

b=@M ?<RQIMBICDIRNBZ@| #XAMOQD
*@QMINTNG@HUPH @D@KDG<NN@I@ ?D
*OMBPP@! @@ *@FMHB@PIB @RI 2@
PI? <PNR|IC@® R<N @&D M@M@NND
IKEBE<NDMO@ 1TEOKE@ <@\ DIIBIH
@O®N 1N M 5@M @DIQER @ HYDNO@MO
C<O BHH O @M

3l< =C]I BB QH 2TK NGG@I| <GG'1
M *@@P@I PIO@MNObOU@I @=DR@ND

PB<@ NERONOB PNADZ@I &l @I

1@ NGo@! UPH "@@! <IM@B PI? ?[@ |'D<MT JA < S@S8 H<CD@n F 9 #? : DNO GIRNDSHM
#1 ONG@TP| BNrI?PIB  PIO@MNObOU@ " 1D7 ! 1 TAIMHOD @1 UP @N@M *DU@@ 1l
NBT@I RC DI @M B@ N@DI MEC® PO@EDOKNM@E8>IHHIN IMESD@IN@MI > N<
# ONQIPI B@! @M EEFM<AO Pl?@H — M@AK@UoMN@
*QMBP@I UP @Bl @I

)GDF@I 100 GDWH NKA@B MO@JICR1 UP @IOBB@I

@D @MPNR<CG PII R@PPIB @I *1 =UR =@D@M BONQTIB F @DI *1
@EON®AARA@! NGG BMID0 AR ®@| $>C@POBHHOM BCRH *@ | UP =@Ba@ll
SMB@I 1@, 5333C 54B6>96RBIH5B545> <1 A@PB5> G5B> , 535C ,5BI5E7 @TD 41JE
, 95 GBB> F3B3958>5 (BQSBI5> B4 (38Q5B HOFE<< HBEDJD 10P®! UBDI ?<NN
?MN@ 1TNO@H® BID<IO@ PNREFPI B PA ?<N *@ll C=@! Roll N@ PM AbNPFAU@

DD


https://creativecommons.org/licenses/by-nc-sa/2.0/?ref=openverse
https://creativecommons.org/licenses/by-nc-sa/2.0/?ref=openverse
https://pressbooks.pub/aifurlehrer/format/different-adaptive-learning-systems

SAONVH@ GEDN®OGA@! "D@ #@ODDP IDHID UP @Il N@ @DI B<IU@RE=® J@M
G]lB@M @@N®OG@! 5 @Il 108 ND AbM@| #DINRU @@N BC@! 1TNO@HOGETD|
N@D 1@ MRA QM-@MED 2@ 16h@MD@! PI? 1>C0@M =@M\ 10@PRDRE@NE@D |
*@M®IN UP B@MNObOU@I 1TIm@ PGB PI? =@ MAIPSE@MEHhoM@! UBGB@MI PI@N
@MDPPO UR RINED |

%MJq( 9%BE>>1<BH 151B>9>7 §5 ClIB B B6 \54 1>4 6EMEE 4TBDIC! @D @IMA>-PMIEH
M@®@BD
&JGHBN 5 I<NOJKJPGP 1 1>CPH=PMB & +<QMDFDN ¥}538>747|5>8134
@FB>1<%@ 51B>9>F>0>7<9>BB5F8435 10POME3 B=@MO JB:ODAGP
2<IGM" 7@PB + <NC@ 8 96B>1<&l b4 41@DIF5B5D>7II JQOU® *@4DB
# QBDIIIH@DN DI 12#+ &BGAM #>QDKK g 1KMDB@M @AN DI ODNED
@FAQM @ <@"  7BI>' 5@BD 9B5B 4E3LD9? 49D9%?P>PN@
$@NO@D| €DGG %B>1<&l I51B>9>7 81DD '514<C #4, 8| D '514¢1DBE#?P>PN@
0 @R
53J2 © MPI@M OJNN %) 85 BS B DEBO>7 O:®@5= GF9>72C@ (JPMI<G JA 'TDG
. NFCIG@BT <I? . NFCDOMT
GFCOG<I )<@D< () >B<<89%D EDB9>7 0B-C  ?=@585>COFHCBUX (BF5| G8D
' 55>D 5FR@ 5>0'l O@MMB<G (JPMI<G JAH KPO@MKGBODN

DD



35$&+(B ,("  2878%( Q%(5 (
/(517 H (/D

2'(//( 81" 03)(+/ 81*

p D

) 2'4'2 X2#,

"D@N NDII@ M@CBNMO@M<INED @! QI UR@D DIs| O@NVSIMED @@@P@| .@MNdl 1@ NBPKPA @M
1P>C@ I<C "DIB@| ?@ KP<H 51>C@@P@ RNKMIDM@kBHCO@! <N RbM2I1 1@ (@l "J@ @HKAZ @ R<N
2JH &<MMDN

*DNO@ UPMR<CG

"'D@ @P@ P@B® )B$DGEXG
#DI@ -GID hGQARINOFS

#DI -IGDI @ %I@>FG@!

#D1) JIU@MO <HPHE

#DI@! <=TNSRDHHFPMN

DD




#H KAZBI BNNTNT@BD @NBI>HDI ?@NO@IN NB@R® @DN@AEBIP2IK 2@I*DNO@I
5 ]CM@) 85 E1BI9® 5CD ?ZT B <G@l *@N@NDIPI? *@N@ M@ *DNO @r@G
RbM®@I 1@ KDR<KNCQ DIED<IK<NN@I @1 1020 AbMCINEGNORNR]C@I Rall O@|

5 @ F<Il H<I $M@M@| -KOD @1 QKAZ®@|I @D @M=B@! FORDD C<@| 1@
R<OQNCQDIED @MNE>» NO <IC<I? ?@M@@@@! 'lAIMHOD @l @Dl P& ? @I
. @MNaiGEZD@| TDN@@NMNGI UP BC@l 1@ G@! 3IMO@DBAIGGP? 10@MOIB@I
<IBR@QP@ 13<G 1@ @@I4AMNG@B QI ? @M@I@C00@! RIC@I| 1@ ?<Il PN @M *DNO@
"DI B@ RN 2@ AbMaNEE®<IO N@HIFO@W? @MPC IDCO #HKAZ B BNKMJIBM<GHRD
H<UJI , @sDS RI7JPOR@IB@| @@H |ICIGE@! .MJU@NN

5 @Il E@H4E C@POUB@<I<C 'TAIMHOD @I NFSO J@M -IG[@ 'IC<C@ OBP@I
Ha>CO@ @@MRP@ N> JaM @M@@DIO K@MNJ@GOINKAEBI BNNTNO@HD@
&<PKOAPIED QJI 7 JPOR@ =@NO@VDI N@DI, POU@®! UP B@l R@BC@ &M .COMH
QVABBI@| P2@JIN ®DND <ING@! NG@! $M <BOHBP@@ POU@® RD? <IC<P DEI@M
AMb@M@| GRDP@! @DI §?@6 JBM @DMNaGERONKMIrG @BNGEE @N @DIHIBG
AbM @@, POU@®R| @MAD@ F<Il @NC@ RaM @DI |C@EINMIrG @ JPOR@ @H @G
?@H ,POU@DI ?<Il NJRICG £@JN @®I QI DOV J@M DCH =GNEOPO@! |CIGDNIA
<GNPC NEC@? <P@M@ DCH KI@DPOU@® @N@| C=@!I

$6 ,67 (,1 2'(/IC
+J?7@0 &l @ @MERP@ MR PH <@N UKME@PUOM@IK), POU@R| -@ME@JIN =DN

CDI UP'IC<B@| @ @DI )P@MPI NGG #DIIR @G DN@@MQ@BUS@ "MNC@B 10M &b
?<HD @B@IDEI IJAB@ NJ OPI F<Il <GN REMIKDQ MNKO®

@ -1 @ IMI@ OEHQD @HD DN C<N =@BP@D? AMIH OG@DMNIEIA O@ G@ IP ><| Q@
O@H JIGI @M@ OKNM@NBFNKP=<DARBIM@H J@H =@°?

(" 2878%( Q%(5 ,( /(517

G@ #HAT Bl BNKMEHD G<NNED RDIRA UPMAOGI@] ?<NNEPBIB@ | 1C B< 5=-@BS>
G5B5>m @D| =0@>UP |EB@DI P? Q8@ AbM @DIGBIMDCHN DNO@sDS A<

# ORF@P@| RBC@ R@MIP| POU@AM ®H @) EE@| RbM@R@II H<I DOV@
@GR@MED| AbM 2@M@?®JIN =@MUEDOBO JPOR@ ABR R® GBR® @@ =@NODEH
| POU@® @MNJI DI @Bl =@NODI@ JI O@D 22@JN <I@I| RbM@'D@ 5<CG@MB@? D

4 INC@VBECO @@I BMI[@! #DIsSPNNMRARGC@ #HKAL B! B <IB@ URIDRI? "D@ '@ @ DNO
2<NN @ MIDED IN@MBE UP @M BPO@KAZB| B AbBIO '@ IN@MBE IGO0 =<@BIPA

<1 ?@M@POU@®| ?@ @@ |CIGE@| %@EH<F C<@I g ?<N @@ RA ,POU@®| @M@!
+ J?@@ ]CIGD N

DD


https://en.wikipedia.org/wiki/Netflix_Prize
https://en.wikipedia.org/wiki/Netflix_Prize

87=(502"(//(

7JPOR@ O@DREB PRB<@ @M #KZ B! B DI URD@QLBRA PP QoMRP@ AbM E®20DG @DI
<|?720M@IPEECE M FOMRI PIN C@M BER<| @ @G0 @M@ BOS@ FHVPB C<G@!

3H @DI ,POU@NMEEG UP @3@GONN@ I XD?@ #ORBF-@GP@| AB@| RBC@ "O@I
AbM EPP@J@KEZ B B@| MED<IO NRI5 <N G2 ND ?[@ POU@® @MNJI URQ<BQN@I
5 @Co@ MDO®I @GR@MA@ED| PI? PNMbFGR@| ANGEB@! CO D =DEGA@<<0 5JI<>C
CO \b@NP® 31? H@M <GNIDSK@DLE®| H<x@ QMERP@ IPORP@ ® DKGOL@®| ?<
NG @O @ MUALBRI NRI &<O @@ POU@® @MNJI @IP&J PM <B@&GHBO JBM O<4@ @N
OONICGRD <IBoN@! 5 @Il E< RD GB® 50D G MDRA AMEM@ KKTEBI| Bl MBBMO
5 @Co 3 \DBIMPMO @@! @ | ORMO@IPA 2ON@VEB@I NI ?@HBM<rNCQ
TAJMHOD @I R %@NRE0 1KME@O @BDPI ? % @@ @ BMJ[@H 5@MOaR ?0o @MNJI
| @P J@M3DO <B@QHIR@ DNO

1J=<@ @DI 4?@G AbM@E&@ou@a® @MNJIUNE@BO F<Il ?<N 1TNO@HD@| BBCQ@
. @MNdI @DI2@M |CDNDA Pl ? ?2IN@ IMHOD @1 AbM #BEZ 8| B@| IPOU@I

J(2A 2'(1(

<G JB UP @1 ,POU@®I Rl O@| RDRC 4D@IN@V&P@I| ? @DR®M |CKEDJI?@M
PIO@R?S8D NDP @D @®H £2@J -0MCOQ@ JPOR@ @ 'IC<®@ DI AZD@ PP ?[@
@NEM@PRI B ?[@ /P<@P DN2@IN RD@E @MNdI @NBRN@| +95G ?ED B@H>CO
AQMDEBMAHH @D@MO@MBA@DC<@| ?@ 8@MN@M®H &JICCX@I PI? ?[@ IU<CGC@M
, POU@®I ?D @1 FQNBIMT @1 )<I<GXJIID @ MO

@ -1 @ IMI@ OEHQD @HD DN C<N =@BP@D? AMIH OG@DMNIEIA O@ G@ IP ><| Q@
O@H JIGI @M@ OKNKM@NBFNKP=<DARBIM@I J@H =@7?

5 <N @@IPOU@® @MNJI <GNCNO@N €0 C|BORC ?Qll <= J= @DI R@J @2DG @I
l1odbJ@M @DE#@D @BM BD@MBE@DNO@ ORID @Dl POU@DM @DI)bINOGM &M
@O® PINO@MDI GO F<Il @M @M@ ? @ KKPGYINO@IXE UP RIB@M EQl O@!I
10bF@! ROEN@ P[@MRH RD? gD IBCO RA @DIR@J FSH@I 7@NN@I +DUPRIDEGI D>CO
BPO DN@G 7@N@IMHOD @I s [@1 @ IA<GGN DI ZKNGG @Dl

#DI@MAE@M RNO@ED@ N #KAZ 81 BNNTNO@HNGCEIRD@I) @ DidH 422@J UP @M *DNO@
Q@MRZD@M?@JIN UREB<B@! 'l ?DON@H 8PN<®IC<B 2QrI M@ R MR2D@ 2@JN
<GN @oE®| ? @@|IPOU@® @MNJI RMBCQODIED<GN]>XCNO@N S®@RM? 83 DNO
@N @ BM&HBGD@I , POU@PN @I "<O@I| UP@®! PH =@NN@M@EZEBI B@| BE2@I| UP
Fall @I

DD



"<QBNJI ( *D@<@ *OP ( ,<I?T. 4G2@ 2) 85 -?EDE2%#%? '53==541D9%?
(1CB= . MI>@@BRBUA @OC +! JA@M&® JI @>JHHDP@M 1TNO@ HN-@#<

1KDI@GD * Xl MOQ@G< + ?G -?H E25 I5UC B0l (559>7 *GE G1 6B=" 5915
>&#B=1D8?'I ?EPPO P=GBADJAO@ OC!+! JA@M&® Jl SAN@M*@sHB
?<KOQD <! ?. @MNJII<@IEJS+ . | ?EPBO NNJ>DRD AIM 'JHKPOMB
+<>CD@MT @ 7JINF g
1 JQDBOJI .  ?<HN ( 1¥BDI # 55 5H< 5DE3C 8B -?EDE2%3==541DS$T
. MI>@@BRUA @OC I+! JA@M&ED JI (@>JHHRP@M 1ITNO@HN, @ 7JMF

) JINO<I ( oM@ * E=1>35>BB4 B3==5345B CH-C $B979>BIF1>35C B1<E>FC 1>4
?@BDODOS5 +< B<UI@

DV


https://doi.org/10.1145/3386392.3399566
https://doi.org/10.1145/3386392.3399566

35$&+(B ,("  2878%( Q%(5 ,(
IG17TH  (/

(5 52=(66

@D %JIRG MR EGYOAED @PMJICE @UBRE® AbM ?<N HXNE@ *@Idl @BRN@O
PA @M %NVIEE@ &N Z@JH? @GN IDIEH?<N@PMJIICs @U@l 7 JIPOR@ £2@JIN
7 @@| |CIGEE NI ?[@ &M RPOU@H -@UEBBN@! CO "<l Q @MNE> @N @D

4 OMRRESOM EDRP@I 2Z@IN AbM @B@NODEHOU@®D @MNJIIRC@MUBEX: PI?
JM?1@ NMDRA @M %VREIE@ DN@IMDOMBE @Dl @' @ DNO ?<[@?BDN  4D@INE@
I<>C %@NMHDD @I =@NO@O@E@MVB@| <IUPURED

"@M MIJU@NN @® @H+<>CDI@ *@IDB+ J?@G?<N RD UBQ® PO@MAB>C=@I
8PI] >CNO IDHB 7B +<NSD@ +afH<@ RN @POU@M@ RID@JH? @@ ? O ? @M
. MIBM<HEIMBI QVMB @& @| RoaMPI 10@M RN @1 2M<DIBN?Q@| @BC@ Ydd>COPB N@
EQ®H +ofH<G @ @| HPNN PH @D MRRE@MMM@ (IM@MUBEY #MN@R @N @ MKMJ
PI? AbM BPO =@&FPDNO F<Il Bai@MAC@VB@& PP #H KACBI B =@ @| ROMR?I

DD


https://pressbooks.pub/aifurlehrer/format/ai-speak--machine-learning

Eine Maschine \levnt

Oaten Mevkwale ML - Vovhevsacﬁe
A\cﬁovﬁ'hw\ug

&+8/ 81*

5 |CM@ ?@NNM<DIBN R2MPI| 7@H 1ITNO@H dh @& KINDQRI| PI? | @B3Q@| @DNEDI
QMBEBO #DI KOGDPN @DEKDN@R @O@® POU@® @MNJIPA @DIA@J &GHO PP @N
NBC @@ =@NODHHE®@GEl <IB@N@| CO #DI| @B3QAON @OEKDN@ R 700 @MNJI 300
PA?<NR2@J &GP0 J@M @ NBCO GB@ <BaN@| CO

"<N, @URMIDHHO 70 afH<@ @@MPAOU@®| .@MNJI RI?[@ 42 @ JHMH<@ RA
?00 DH=N£IDDO #? @@ Db [ JPORP@ b@M @I@BNMI h 2@DE@NKME|I RPM@I1 #N K<NNO
?0 5DCOBRAD @M @ Bild@#DB<-@ HMH<@ <I D1@H @N KMBA@N @1@<P@M AbM @Dl
=@NODB@N¥MaJ PP @@ =@NODEHROU@®» @MNIJIMM@ (M@ MBS

#N BED PB@QA @B +DAGBXM<HD @%@ DCOPB E@PN @MH<GN?[@ <IC<P QI
&P1 ?7@MO@I€DGGCNRI @DNED! AN NP HONN@I'<N , @UBRIVF<II < P>C @ND|
=@NODB@ @MH<@ UBDMEPM@I| ?C OCIRID @@POBI=@DUBNN@! 1J F<Il @
#DI=@OM J?2@M ?<N#@G ?<i@O® BMOCHN @MBB EXIU A@MRNN@| <GN @8 R
#l ORF@P@| QMBI NGEC<@|

(67(1

, <C?@H ?<N @U@MOM<@DMO REVWRDM? @N <I = @N@DABR @] "O@| @ @ XORP
<| BAX<NNO=BaNi@| QI ? @ MAC@MBRE |BHAID HPNN @ PNB<@ @N 1TNOGHR QI
. MIBM<HEIM@D| PA @M %VREEBQ HEZM@MQ@@MOPNDMBEBENNOAR®@| "D@ |UCH®
Ql4 P@IN @I =@NEEBON@@| 4A2@JIN UP |GHGINDI DNOID N (@NKN@P


https://pressbooks.pub/aifurlehrer/format/ai-speak--how-youtube-learns-you

5 <N =@@PO@ @N NRBZ ?<NN @DI
#HKAZBI B BPO DNOIGF @@ |CIGD@
4AD@JIN 8@ FUBIDRNE| PI? RID @D
-R@EN® B NGG @@l g NSJCG DI @UPB

<PA 2D <PAM@MA@IN <GNGDI @UPRA -
2@| 4QGRA ®MPOU@®R| .@MNJl B G %
2@M 0@M@NN@N 7PoU@®! NG@
<B@®FO RMPI 5@C@ MO JQ Uc3 Pw{en Vevwenden
#HKAZBIB@l AbRIO UP  JN@OM
SPANE®I@D PP R@GC@ UP GAMMBEID
, POUB GG 2@N NRDCOBD BIB@| 2@
@N UP =@MBEXOBD | BDG

, <C  ?@MN@QH @NO MWD @Ol
#>COU@@R@MOPRA@M #HIEZ G| B@| PMSB@AKIO %@HIN@IMRD?® %@NIHQ D@ @@ !
| POU@® @MNJEDP® @GHEC@I] 4A2@JIN <IEID (@ GHEOM@ DD ?@NA@?@IN <IEID
2@NOJ EBWEI®M DNO ZNBG @30@| W?<NN @ IU<CG@M BFGBO@! 2@JIN AbM
2D ®@MAPIDCO RNM@D JPOR@ MO ®E@D HHKAT B BNE@MPA @M %R
2@M IU<CG@M @EC@@| 42@IN B UP @M @RGIT@| 2@DGB@N>PO RPMPI @M
1DUMBN?R@N@M &BEDN UPH @MNB@V @Il INSP@! PP ?@N I0@DENR@E@BBO@!
, POU@®| HD #HKAT B BO|

17(5)$&(

1>CGD[GO E@O @NMRH R@ 7@ #HKAZ Bl B@| KMINGRM@RE| 5 [ @ £2@JIN @I
B UBIDRMPI 1JG@I ? =@NO@KAEBI| B@| <GRA @DIH<G KM)BVI@R®| J7oM GBI
@DH® AbM NINORKQO@MOaR®! 5 [ NI&@! +DIDOPAMDTROM P14 D@00@ <B@URID
R@M®I 5 @C@ <P@M@| INHOD @I NG@I| <IB@UBIDRM®| 5 @C@ #DING@EB@| F<II
?[@ POU@® @MNJUFOM3@NM@ID@ | ORMO@PA ?"ON@B@| = @NOBIHRD® JIPOR@
N@@ URD +DGEDs POU@NMDIPI? , POU@MMNIM ?[@ 3G/ <I N3 =DP@

"<QBNJI ( *D@<@ *CP ( ,<I?T. 4GO@ 2 ) 85-?EDE25#? '53==541D%9?
(I1Co= . MI>@@BBUA @3OC '+! JA@MeE® JI (@>JHHDP@M 1TNO @ HIN-@<

' JQDBOJI .  ?<HN ( 1MBDI # 552 5H< 3DBC 6B -?EDE2353==541D%T
.MI>@@BRBUA @COC I+! JA@M&® J @>JHHP@M ITNO@HN, @ 7JMF

) JINO<I ( 2ZoMD@| * E=1>35>BB4 B3==55B C=C $B979>CIF1>3C B1<E>FC 1>4
2@BDBODOS5 +< B<UI@

1KDI@GD * x| MO@G< + ?G -?0 E25 15UC 80Kl (559>7 *GE G1l 6B=" 5918
>&#B=1D%?'I ?EPPO P=GBAODJAO@ OC!+! JA@M&® JI SAN@M*@sB



https://doi.org/10.1145/3386392.3399566
https://doi.org/10.1145/3386392.3399566

?<KOQD <! ?. @MNJII<@IEJS+ . | ?EPBO NNJ>DRD AIJM ' JHKPOMB
+<>CD@MT @ 7JINF g



35%&+(B ,($'%$37, 9( <67(0(
Q%(5 ",( (51(1'(1 /(51(1 H (,/
D

@D @M @#€OPB @M@N ?<KOUB)!
*@MINTNO@HN DY @R@ID UFBEE R
@N XD <IK<NNO 5 @C@ ®6|JGBM®
Q@M&P@ RD? PP RIJADM ®&D @EDN®O
RDM? [I?@MON@@IA<GGIN IINO@H UP
1TNO@H

G@M?BN RDNN@| @<Ge<KOua!
*@MINTNGER@| N®@ PO@MXI®| SDNN@I
b=@M @*@@P@!I R<N N PO@MD® !
5 DNN@=GM @ @M@DPI? RID &
Pl O@MOm®! SDNN@t®M@L ?<BIBDF

#DI D@@N *1 K<NNCOPA (B ATED
5 @DN@ <l '@MP[@M@| CRDARD? 2@
0 @WAGD @M *@MDIDP @ BA<NNO
|CIGEC R@® JIPOR@ @ *DNO@DM
@HAC@@I 42P@IN H<NNO @ P[@M@
1>CRPA &l 0@ PC *@MI<KINU@ P!
1>CRIB BEGONBR@ K@MNJI@OED

1?2 @M DM@ | A DI @CKE EGBM
FODDP b@MRRO ?2<N *1 20|
N:EMDO®DN@MORMDO #N K<NE@SF
PI? &DIR@DN@ <l PH QA@PEB
+DNN@MNQPNN@ URVBBM@! #N F<I|
<P>C PA UPRUED 'IC<G@ GE®DN@@R
2@M Ch@M &M @DLISh@MDMI@HD G
NEC <I @DI UB) BEBND@NJU@O UP

D



@VD@MI #BD $SCERPO@MNIDM @I B ?<NN @DDI@M@CI® BA<H =@ NO@WVXEHM<AO
b=@EKNNQ@ERE| NGT@*N DNOID PM INONEED P1? U@BARRPEB <@L@ES AbM HEN
$<C PI? E@® PB<@ UP KMIBM&®MDI R@®MI ?<NBNN@I|PPI@ #MA4EB 2@N @ @MN
R@M®| DH®M BMa[@M N@Q)I @BN+ND @

($'$37, 9( <67(0( Q%(5',( (51(1'(1 /(51(1

5 [ =@D@IGHEKATE! BNKMEHD| N@@s B IPORP@ b@M @IBM) h 2@DG O@D@D!
*1 72D @ PB<@ DI @AM EV@M@ GVMNE €A O ? @M +<SD@ =@QRMGD
ROM@I RIl @ P>C COM O<2@ 5<CG @MME@ h PI? ?2<HD @MAC@NVBEh @D@!
BMJ[@! #DISPNNVIRAR@BC@ #HKAZ 6| B <IB@ URIDRI?

1 ? @ +<NF@BPIO@E@ ROM@I JAO @M@M@EEBD@I<IIO =@NN@V@D|,
@NS]AEPIBNA]GEAD #BEA@HRDD "< ?M 1TNO@MH®GER| NI DNO C@M@@5 PIFGA
R@C@ KB@| DI 7@ 1TNO@@DB[®| RBC@ S8R BODKEM@R@! PI? RID URME PMU
Pl ? G<BAMBE@BER| PIO@B®| RM? U 20D @@MICREE @@N =@NCGD&HICTN
PH DI 2@ IFCNO@ )G<NN @NBEB<EQ|

5 @Il H<NEDIE@G@N *@@I @BEN@®O WD =<EMO@PBNC@MBE Pl<C]l BB QI ? @
BRICO®@| @B PA <P@M@| *@N@| HD |CIGD@| §CBRAD@| F? 4INGB@! "<N @[]
PA*@NEP@| @M@ P @G ]CIGD NCH

$6 (51(502'(//

$bM 2@ #MIBEE@B @ BN *@@MIP @GN GBI@ D #ORF@P@| 7 BBORG@CA HMH<@
?00 1Ch@MD@| PI? 1>Ch@M Ab@I>@NMIMIU @ NBEMI@ NRI'H % @B INQU UPCGIBM]AO @I
?00 Mo *@dR@| ?MED =@HCo@| P? DM@ IMBZC@INKODN@K<NN@IlaF @1 NI
+<NCDI@| A 20 "O@| =@NKIFO 720 KDN<HES| P1? Q@QNW@D@ &l @I

2TKDO® +aRH<@?[@ DI @iH *@MMI? @G =@RNESOBO M|

0 5 <N 2@ 1€b@MDI =@M Cb@M@D[ DNN@INNGHCIBRAD@! A<CR>
4 IMNG@B@I "D@N@RE®| DI @M@8> RN @@MED| <BdED@ U <PN @M
| ORMO @@®@I!1€h@MDI @M Cb@ MPA @01 +O@RAB<@ BD "D@N@N
4 IMRDNN@VRD<II HID @H @MBG®I R<N @D&@M @M <P@ @M * @ YD
RDNN@PHNN

o 5 I @@11cb@MDI =U@DI 1Ch@M <HEBIO @OE0 DM *@GNMMIU@NR HID
4ING@@! 8PH @DNED® IU<CCRM@MNER?[@ @@I1eh@MDI @M @DI
1>Ch@M R@MIDBH=-@M NDJ@M @ NOBED MIDB-@<DRMO@I F<Il @ MO
?@MMNPG@MO@NNIPM>@D R@MED| 7?0 KbJ&M @M AldM EXIRIDD
<<Bo@e@! CO J?@M ?<N@@MD<G @<NND DCI <H@DNO@| <KIKMDDG@M

P?DJ?@M@0 *1F all @l >C PAUED@I| R<II Pl ? RID CBRAD@| GO

RPM®@I PI? R@C@ K}<BIBDNC@| +@4G?@I1 <H =@NO@| AEBb@MO-¢H

0 -=NDC @@ 1€b@MDI =W@aDI @ MIDR@DMO Ab@&E Ab@G? #HJIOD @I


https://pressbooks.pub/aifurlehrer/format/ai-speak--how-youtube-learns-you

N L

Fall @ ?DIED @ ? @M D5@MDI =UBH 1>Ch@ MPRE@ UGD@ JBM FIMED RN
1KM=C@+DHDF PROE@@BFE@! )aMK@MMNEEKCTNISBDIC®| 1BI<@| J7@M
) JH=DI<OD @ ?<JI < =BE@EDO RM?| "DAN@JMHOD @I Il @ ?<Il B@POUO
R@M®I PH 7@ *@@IP@| #N (@B308| SPNOR@! RO *<B@ @ @G @ MPN QN
208 ?<N *@MI=@DP@MI DI KNI 8PNC@RIB #BRAHHD JBMEQ UP
Q@MOGD)|

0 5 I @N FBBIDOGE NKED@RIB %@JOIDN PAHEIN<HFED
. M3@ HINPIBNA]GEAD #ONETP| BNAJGEAD I<GTN@IQLDOPAD @I PI?
FMDDS@N "@I@| NG

0 5 B 7@ 1Sb@MD@| PI? 1>C0@MAH PIDU®M@I| PUPN<H@® |44 @D@| 8PH
@DNED 3 N@ JHH @DNM@ UR?P GONER| <?@M@M @M@M-EBE @ PI? RIB KD
HID <P@M@| ?PEBM@| PMF@HD URNGD)!

0 5 I @N PHEPED<FBIDONE| $CBRADE! @M Cb@MD@| PI? 1>Ch@M KO @R@
1@NOM@BRED 1GNOEMPB 1GNO@IINOUM PI? 1@NOH<IR@HRD &DG@
NPE@| NEC 2@N BB | "@IF@IN FPNNO N@DI@NIF OMS@M@HIF @ 8PH
@DNED R® KDDE *@MBRNR]CG@! AIMRDNN@OU@! @M RENNO
. M@ HBIPBNNOEBDR]C®|

5 ]CM@! NEC ?@N@ O@| [P@MI P? 2<G@M NeB <PP<GONDERE®| HONN@| @CamD!
+ J? @@ R>CNGRDEE ARH<@RID ®A@M@NESO +POO@MMXIAR? #g+<DGC

"'D@ KBDNO@! *1 @EBIC@NDMI? @G RA ®M %MER@ @M O@NGIF @1 HD @
1>Ch@MD@! PI? 1>Ch@MI #0B@® N<H@| €>C 'AIMHOD @ QI <I 2@M@| BNO@N
DIN@NI@M@N®! NJUBIGF@7®| 1E<G @Dl 4?@G AbNB<EBAIP@ @MABBI DNO
- AN@® 20 +<NSDI@ R@GC@ *@W@P@! @DI2@M ]CHED NI PI? NEJOUO @D
5 <QVNC@DISIFAD ?<NN @D| =@RE@DHEEDM BM @DE@NODEH Ch@MDUIQ@D@M
F ODDP @@H @DMED®M @DNME@ @®! , POU@I G<

$6 2001(102'(//

5M Bl @ @@ JH@ <M<@® URIDI®
*@MI=E@@! DI @M *1 Pl ? 4 D@JINPA
7JPOR@ @@ #DI 2@H< F<Il DI

) JIU@O@ RI$S@MEIRD@| FD@MO @N@|
200 <GNOAN@IN@D@! BN =@U@D®D
R@M®I "DAN@ NDKN R<N @ JBAM@M
*@M@®P@ RDNN@PNN (@@ B Q@MAbBO
b=0M @R D *QMI-EED@| HDB @I
2@M 'ICEG@ND RAM@I F<Il Pl ? b=@M
O @ O F ORDP@I HD @I ?<N
@M@l =B@MO@RME@I F<Il #DIB@



POIJMD®@I PI? POJM@IOGNNG ?[@ *@ VHEED @ @D@M DI *@UBDHPD @IRARD OPI €N

C@M*00

“@QMI-E@@all @1 @DI U2K@@MBO @D@JIQ @D PA<@! DO@NCER
F OQDP@RQIH @DIAC@|I PNAL@G@M *I1 =DN CDI UP NIEBXN@MO @I *@ODIP @I
DIO@NG{E IDH<OD @! PNRN@DI"D@ *@QWHEED@@B@!| <I R<N ® JAME@M *@@dP @
RDNN@PHNN P12 @®R@M@EN<BODD@| WB@D<I J= ?<N 5DNN@| GNW¥®!1 RPM@ "<N
"JH]l @IH?@G QTG <@GHIM<® @M *QNMEED @@ DIRED[GO 2aM U@BMED| )3
PI? ?2@M REDMOP|

5 <N *@MIPr@ <GN>CNO@®\M@| C]IBORC QI ? @I @\@PrIB@! URDS@I! @1 )3N
<= P1? HPNN ?<@V-@IA<GGN DI ?¥N@GGPB@IHH @1 RoaMR| "D@ *@QWHEED@ PP

Fal @ =@@ 4MRNNGYH AbM ?<N *@MED " N@DI "<@MBNN@I PP QIM "

—@a@MIeaM®|I #N BD @@!-M?PI B URDER| @@E@| )3N ?[@ PIN BO R® RDGMDI
3H B@MO BDG@Il *@MBP@ @DIMF@&@H ?<N " @NKM@D MIDB éN@! DNO @N
R<OQUNCQDIED?<NN@B>C Pl ? =@C@MIaE+

$<C@PO@IF@I @H® W@N@M 8PNeHt] B@ @@M| "@MIN@M CENNEQMB@|
F<Il QJI ? @M +<NB@ G0 MR ? @ 5<QVINGQ D IRIFaD (M@ MB&| F<Il ?<NN @Dl
) 3 B@QHODNO@M@RBHAM?NC@M DNO @DI 1TNO@H @R *@IMlI B @HRDNO@MD C<
R@IIND 7@ BB@| PIO@M " =@I8MABEC<@!| #N F<Il 2[@N@IJMHOD @I ?<Il UPN<HK®I
HOD <P@M@I@RH<@I QI *@MI@P@I PI? "JH]l @IHI?@@ @MRP@I| PH *@MA2@
PI? *@MI-=EED@ UPKEE @I

| 7@M@@MH<®@ O *@MU-EED@| &l O@ @M CRIDBEDNBML@M PQDD DM@



N L

@GO PP GRAOMD| N@DI [ =@@WPOR@ #HKAZBI B EXO @N>K C@M RPH
NJ QER 'TAMHQOD @| R@ HBGD PN @1 @MABBI@I "O@| UREEDII @I

#?1PM@B 5349>7 41@DOF@MNJI *J12JI

GFCOG<l )<@D< () >B<<9%D EDBO>7 0B=C  ?=@85>CIOFDGBI: (BF5| G8D
' 55>D 5FR@5>0 '| O@MMB<G (JPMI<G JAIH KPO@MKGBODN +<ME

#NN< @AC98 GEME 6B BHD SP5BD9? 141@DI9FEB=9>7 CB=C 1H<MO *@iDB
#l QBMIIH@ON

PEBAM +%EB?>1<93 !51B>9>7F 85 ?>F58 DX ,5% #?D 1F9>7'< O< 1J>0@T SIMFDB
. K@M

IC MTN<RD ) 4DMQP + (DHE5>D 24x<9>7 1@@1383C <9BBDB BFIS5GH 86 <1CB35
#SK@MO 1TNO@HNKRGBODN #G N M

%MJq( %EB?>1<%BH 151B>9>7 85 AIB B B5 \54 1>4 6GEEE4IBDSC! @D @IMA>PMMBH
M@®@BD
?P JPGY . JPGQ<NDGGDN GH@IN 5 +<QMDFDN +BD9\3928<<8%5 >4 97 1D
)5B>?2L796 P LG )85 3BIS5F55>D 1@'l *P> FDI OIN@ @? #ICdDB *@MIDB <I?
2@=CDB RDC @€lJGBT *JI ?2JI 3*'INOD OPO@ JR#D. M@NK Kg



https://doi.org/10.1186/s40561-016-0038-y

35%&+(B ,($'%$37, 9( <67(0(
Q%(5 ",( (51(1'(1 /(51(1 H (,/

(5 52=(66

1?2 @ @UO@I @ RI®» H<\CD@@N *@@il DHK®M BiB@M DR<KO®! 1TNO@H
@EEONGO GR®M <GN EDBS| JGBE JBM DI@DPPI B HD <P@M@! INDU@I5 J
@N @GONBORD =@K0@D &RKORB<@ D +* ?< MDI 16h@MP @@ RA @M %NIUB@
QEMOIED + @H<@| UP @\EED@I? UP <OP<GENI®| @OGDIGO @M #BEONN@ Q
@GRAMED| PI? | @P@MO@| T R]M@ ?@NBN<B@! MIU@NNBRIEDN ERE |

$HM 2@ P[@M@ QB BA RN@I HD &DGAD 2 M<DIBN?0@| 4? @0 @ND@ Q!
B@A@ ROCONEM<® URBDMN@I@\®@ PH @FOQR *@MIDICGE UP @@
N@@ RC 5 [0 H<NCDWE@EN *@®i APIRDD@MOD@N@I?@E NG AM&P@ PH
M@BH][B |@P@ *G@NR@ UP @M@ 2@ @ *@MAMOSMDO P 2B ND | 2@M@!
' O@M@NNEM TH@MD®! PI? 1>Ch@M ROMNBES! g RD @P@ MA@ GBI €A
7JPOR@ @D +* =<N@MO@! *1 F<Il 2B IU<CG@MA2@ DI @ DGIGD| EDE)

DV


https://pressbooks.pub/aifurlehrer/format/ai-speak--machine-learning

Eine Maschine levnt

Daten Mevkmale ML - Vovher%\cﬁe
A\tﬁo\rﬁ‘h\mué

1?7 @QMO@ @ 1C@ BARD? H<NCDI@@N *@dll @ BENDDO PEBIIED @ dFz2>F UP @@l
S@@M @M BDNN@IMN®EI UP @mli@l! P1? 2@ @A@MMRFB QI 5 DNN@IN@D®@I| UP
—®R@MO@GV@ ?@MM@D<l @@MPB<@ F<Il @@ 1€6b@MDI M @ DCIEMEBE@M
H<>C@| +DCHBA +* F all @ 1 HCOMBRI RBCQO ELE@MPN RBEC@M BDNNCIHNED
MeNERV@! &Il @Dl 1eMDO @M *aNBI MOOB DNO F<II +* @M&P@ RMPI PH
QM@MUBRY R@BC@ SDNN@IN@DIQ@| @BMETEDHHODNO@M@RPM?

| ?@M@EIDF@| ?@ DI <KO@@I 1TNO@H UPH #DIRJ JHH @1 NDI R@IB@M
<POJHODEMOPRNMDMISHGDUBNCMB@ @ @Es PH 1>XCBNNES&QMBQ@! UP @I
100 @QMAMI @ MIBM<HEIMOGT? UPNDUGIDI PAR<P PH <G MD@HID?@ DI @
#| ONC@TP| BNrI?P1B @DIgD@1 &1 UP @MA<NNRE®DHMBH G<NNE&T R #MBIDNN@ JAO
ID>CO @ @D@H @M@DPH I>CNO@| é?PMI@D@H M3@&H UPH I3CNO @GN/ BGER [ M|

2JJGN @&+ @M&P@| IPOU@I BMJ[@@INJUEG @M @DONCGI@ *@DNDRP®M
1>Co@MD@| P1? 1>Co@NreI ? ND? DI 20M B@AbM @IDH =4 @M @D PI<HDNENO@I
*OAMKAZ@ UP @E@O@ @ -@D@®HGE | R@PPIB@l HPNN M ©@H #DINGU DH
)G<NN@IUD&M OMa@MOPB@ @ O M@ |

DD



=QI #? IPM@"@>J?DB ?<KOQ@. @MNJI *J1?JI DNO GD@inmeM ! 7 TAJIMHOD @1 UP
?@N@M *DU@@] 1@ PO @ROOKNM @8R >JHHIN IMESP@IN@N

O'$*2*,6&+(6 2'(//

'H $<GGQIY JPOR@ G=@| RM @NI@I ?<NN @NA@@B@ 5@MOPNID BMB@E M 8D R<N
@@ BPO@KAREBI B #NH=CO R@ @® POUQNMEM@NN@I@HA@DUID#H KAZE! B!

<BQ®BPFO N@I NG| R @@ £QIN@I =QMEBN@@! |CIGEC N@DIC@! R @
| @P@ 'I02@ UPMR@EN® B CDIURBADB@R®@| NG@| N@@6 [ IPOP@ b@M @IBND
h 2 @DG *1 =@DIC<G@ |CIGR@ @PMPI@BG ?#Ms@M<N @N @0@@@I )3 UP

~@@MEt PI? RID H<I UP @N@ME@MBRFB BEB<BO 7@ | ?<BIBDF P? ?[@ BGL@
#MANIPB 70M *QRR @

D


https://creativecommons.org/licenses/by/4.0/
https://pressbooks.pub/aifurlehrer/format/ai-speak--how-youtube-learns-you-part-2
https://pressbooks.pub/aifurlehrer/format/ai-speak--how-youtube-learns-you-part-2

N L

'H $<G& O *1 NJ QU@ @N@ #DMMOUB@! PI? &DIR@DN@VRA RID *@@IP@
$IMOSMDO @ ¥0@| NG@| PA =RICMO@| }BIBDIC®| 202 IMD =@MECT "DAN @@ D
2<N KP<BIBDIC@ {?@G @DPRI@E! @M +<NB@ UPN<KH HD @ "JH]l @| PI?
*QMBMP @G| =@@MPNR<CG @DMEBID Q@ @D F OQDP @I

#DIB@ ®VMB@| ?@® DI WN@HI? @G =@IMTFOMP! NI 1JGG@H 18b@M =UR
2@M Cb@MDI <GNCNO@N @RIFO @@ FORDP JBM @MDRO KMP@MIERE@! +D0
R@CA@H 1SRIDEEAONBMS B F<Il H<l ?@| *@MIMIJU@NR@@O@PRI@ @2F Ba@!
5 J DNO@M &D@NGEB |JOROPB  &DGANG@B@| N3 O@MNOEIEIS<IDN®I 20
IG @DPB@! UP JIU@GO@I F? 4 @MAX@| UREN @MEBP@@! 10MEBDPI? UPM@sED!
.G<IPI B PI? Z=@MR&PI B 2@N *@®IN 8@! "<N K]?<BIBDI}C@ +J? @G D@M@P3HA<IB
PI? 70D 7@ ®M PQDD@! P? NJBM J= H<| DIl @8KE ?@N *1 RADE@MEG@| J2@M-ED
&D@D ? @M TEFM<AO®@| NGG

= QI #? IPM@"@>J?DB ?<KOQ@. @MNJI *JI?JI DNO GD@aRmeM !t 7 TAJMHOD @1 UP @N@M
*DU@IU A@! 1@ PO@BOOKNM@ER>JHHIN IMESP@IN@N

17(5)$&(

"D@ #HKAZB| B@| RoaM®?I UPN<H&I HD <P@M@| G@| RD *@NMMONMDO *@DBCHP
SR MEBNGE"[@ ROOBNO @VB@| ?<@D DI

0 5 [@ NGGA@M 'ICEGQ M DR MR


https://creativecommons.org/licenses/by/4.0/

5 0@ @ 'IC<C N3GA @DIH<GKA@B®| ROMB!

5 <N RD? 0@ URBRIDN@| PIR<N RD? GKAC®@!
5 <N NRRID PO@MNOBR@I@DNNIPM>@!

'NO @NBGD %MPK@I<PODP@! <IUED@ |

5 0@ @ POJUHD@ DNO UPUPG<NN@I

) all @I*eMP@ MaM]J@M@IU@@MI

0 )<Il 7D @ *@FM<AC@PANA@ ]P@MI

0 5 @CQ "O@ BMPI M THM<AOBD UBID

0 'NO @ *@FM<AO IDHP.MIU@NNB@DI?@!

o O O O O

o

86:(5781*

5 @Il ?<N *1 UPH #DINOUJHH O b@MRE@! ?@ HODNO@! 1TEROEIE ERIR *@DNBPI
<IC<I ? ?2@MPME ?@ MIBM<HEMB & NGB®BO@VD@MDS5 [ =@D@®Y 2 JJG &l @I
7@ "O@I@MU@MMO B@BI1ITNO@HERJIBI@| 1:XBNN@IF @| PIB@I¥ N@DI @"0@!
QI 1> Co@MD@! PI? 1>Ch@MPN @M @MBR® @D M HD @M 8BDHEM @IBAM
<PNNBBM]ABD"'<C @MPNNRC 7@ *@FM<AQ@B@DNBR®N 1TNOGHBMRE@! PI? 2@
*QMBP@| =@D @Px<@DQ| P? FIMB®MQ@!

#N NDI <P>C ?@ *QW¥M]AO@?P+DO@NDP@! ?@ | M@BBRI E2@! PI? <G@MQD
0 @NNJPM>@ANUEEN HONN@I '@ $MNGPI B DH @M@ERDM #AEZ 6| BNNTNCE@RPNE b@M
@Dl (ME@O G8 QI FJHH@M@B! IC<GN<i@m@MI Pl -IGDI@
#DIUGCI@GNRO@@H@! EXMBO "<@M @M CR@MKPT RA @M UBGINRD!
@V@RGAB QI #H KAZBIB@I 2@ UP @MHEGM@! #@DNN@I AY@I n'@
b=@MMSBP@ BIQRR @M @DIGNVRTW@N (@R PlI? R@IBOM =CME® 5@ 7@ UP
I<>CC<GRRH *@@| <M@ Rll @ EZaM@I O UP@| 10F@| 7@N H<GB@B@NObOUO@I
K@MNJI<@DNDQ| *@MI

#?21PM@ 5249>7 41@DIF®NNJII *J12JI

IC MTN<RD ) 4DMQP + (DE5>D 24%9>7 @18 <9BRDB BFISCGH 86 <1CHI5
#SK@MO 1TNO @HNHRGBODN #GNERM

#NN< @298 6EMEE 68 $HD S25BD9? 141@D9FEB29>7 CB=C 1H<MO *@IDB
# QDIIIH@DN

%MJq( 96B>>1<S I51B>9>7 85 QB B B6 \54 1>4 6EME 4FBDIC! @D @IMA>-PMIMEH
M@@BD

GFCOG<I )<@Dx< () >B<<§2D EDBY>7 @0B=C  ?=@585>COFDHGBIB (BF5I G8D
' 55>D 5FR@5>0 '| O@MMI<G (JPMIKG JAIH KPO@NMKKGBODN +<ME

2P JPGT  .JPGQ<NDGGDN GHEN 5 +< QMDFDN +BDO\39:8<<9%5 >4 97 10
)5B>?9796 ? 9G )85 3895F55>D 1@'1 *P> FDI QIN@ @72 #IC<DB *@MIDB <I?
2@=CDB RDC @61 J@BT *JI 2JI 31*'INOD OPO@ JR#DD. M@NK Kg


https://doi.org/10.1186/s40561-016-0038-y

N L

) JINO<I ( 20M0@| * E=1>35>BB4 B3==545B Cb-C $B979>TAF1>35C B1<E>HC 1>4
?@BDODOS5 +< B<UI@



( (+56(, 7(°(5

2MOU @N @EBMNKS@PD| .JO@IUD<EN Q<KOG®! *@MINTNO®HEED| QIR BIB@!
Jq@! #N BD U>C IDCO BbB@P $IMNPI B J2@M "BPH@DED ? @M 3D@MABKM<SDN PH

?N@B@| UP =@3RMO@I

0 #HKAZT B! BNNTNGER MNP @BEN@O0 PH@®sDS POU@NIGE IMUPRER@| 1

C@@| 7@ 4@NVR-C@MI| T MIDBD 5<CG UP Q@I@d =@D@MPNR<CGIQ
P?D *< PONKM@MIRA H<UJI =@MF @ N® ONCGD ?@ *@@INEBIDNN@
E@®N @B@E@*@M@P@| DH )G<NN@IUBNER@NN@MI

o 5 DFO NO ?@ NOJB@ YIU@OND < PA *@DNBPI? '| 2I)RP<GIRIDE £A ?7<N
KNFCIGBDINC@ 5JCE@rI?@1 @M Ch@MD@®| PI? 1>Ch@ MPHl

0 "D@ 'PMRPP<GIHDE @EKBOD? @1 *@NDP@| Q@ "DNKEDI PP
1@NOM@BRIED 1™ WNN@| EEONOB HD @MMA@D=@BmI PI? 2IDN@
AMONE@! =Dl N@®®@| UPRIBDN@I PB<@| @RIED G@| 1DP <GB
1>Ch@MD@| PI? 1>Ch@M DEM B@?IBNCI @ &DGAP OPI

0 5 OB N><q@| RBl @D| @BB@&DCO URI@ '| 2MEP<GENDB PI? NJUDRG
*@MIHBGOFADA!

05 D&l @ RDQ?@V@V&PPIB QI *1 UPM 3| O@MNOEGERN @ [BIED
2C@H<N UPM NTIODE® K4@MEPPI B 2MN@M 1T 28HD| PI?
"DNUGOR| CIR@BH@MB@| 5 0D KBD @NGIE®M XA@MBI 2@N @IG<INRN
208 AbM @DBC@ #BI@@P| B 2@M K<NNENA]GBAD @IMEGET DNO

0 5 B QF® @NOIBM GIBGTA! '|TAM<NOBPK 5N HPNN DI @UFR\L<0@I P?
"< 0@INPOU IM@B®IHH @I@DPP G@MNE)@ 10 @GR (@< RAM®|

@D @M OIRHFEIB Ql *1 R Q@M?I @H® %MPNOU@ &M MBD JB@M REDWD
<IB@®<I?0 "M@N@ ND:CO DHEMI @ $BA|

1 $5%'%0$'(5 B / 7 .67 2/

5 <N OPI I TNO@®@&N H<CBI@Z@I| *@MPIN Il N@ @GR<NJC@MVB&| J7OM @M@ 1@
| POU@I AdIM@ #MWRED1 4NGB @I PI? *@DN@&| @N *@®P@! PH UP @NCOTD|

D



N L

R<N ND DCH @M@ 1@ NP@! DI 2@ ©MBRRIG@D PH 2@ SPFIAO DC@MUBEX
"<C@M NDMBEN@ 1TNO @H@MPA 20 € MBR®ICAD RNBMID@ "1C3895<5C !5B5>
6B5:;D9995B 3 P5CH> 9> 598 CDIES> B4 CIP9S> , 5<D0> 8B 495581>75>859D G5 495>6D
1IECED *1 700 RA +1?@@! 2@N H<CBDI@®! *@M®IN =<@M@| OPEEM JBM@IB@M ?<N
% @@ PM ?<NNDE@XBIBDICE Z@®@BF@| CDIURBFH @

1AJG@BNN@I NPIRN@ 1TN@@8O DI @M B@ =R@DTPIB@! QI ? @M IJMH<GD
RID 2@ !- 4" . <I?@HEBANPICADSCA MF@HD PP <I?@M@IF@HD @N PIRPPHN
UP =@NEDORR| , J>C Q@B RIB@MaR @1 N@ ?<N G@RKN 5<CNOPH @D | GBIPI B
| @P@VHK@@IU@| PPID K@MNG@BHORFE®| B EPB@M @ INS@| =@ MESEIOBD) |

'NO ?7<N@AG@| 1) *@MI@P@| =@BAPKO QM@MBHEM 508 JAQIF @ RDI @O
$IMH@ RDBM@| ?D DI @M@MBR®|C@D BPO ARIBD@MOC<@M D GBR@ [BEPI?
MIG@OD RMI? PP 2@! YMORMDO €BP@MAGENO @Il @I® NSC@ INAMBR HBGD
R]M@NO @N ?<i@MPKO NBN<H *@EP@ PM HD "DB@| UP FAMJIO@M@| @DEDBA |
PI? HID @@ N\@ @VOE<NDI | ?@M@UNGER @ ,@P@N DNOMRIEDP Pl?
FJI ONMMJIPFOD

8PN<HH@IA<NNRGB]NNOQIEB@! ?<NN @GREREDNO UPKGETR! RM |CIGD 2@
@KAC®@ FODDP@! @DR®M N@DIGE| RD @@ @P@VO@JIIQF ODDP@| DI GAM
10DURB @B@AKIO M@ NET@! P? R<Il @N KMPFOD DNO @DI:Eh@M ?<UP UPE@DI
NEC &@RNAMBMB@| UP NEED PI? | @P@0@M@NNGRIP@NI ? ?20@ | ORMO@! KD
ID>CO PM DI@M@MBR® @D @M @M UPA@!

1 $5$',*0$'(5 B $6 :3/,=, 7(63,(*(  7'$6 03/,=, 7(:'(5

1@NO JMO R?IB 4)MBR®IAD URGSNROUPMIACAMBE ®M SPRAO @POUOGR®|
F<Il Fall 0@ @GRS RN @DI @ MBE®| @D NBDIO@I® UP @MANNEI Bl 7JPOR@
RDNN@! ?<NN@@DPOU@®| @DI 2@J BAGIGCO "IONEPNNE® DNO GDMR OMERq
R@I N@ JBM @M 2B 16<GspC@ 1%@AJGEIM@CGHO JBM@ F@MBIMM@| )<I<G
<=JIID @MOXTC?@H MDIBM @M R8I @N@| CO =@M @ DBCANSEE D@ NESLC@|
DNO®@! #HATGI BNNTNGEHNN@| NEBH|[[B $A DKGD® BR@ UPNIBNM @A?® ®M
5 <QCAD@NKM@* Rl @ JZ@MPC IDCO 7JPOR@ =@ [ESKE DN@VRP @ 70 8@ @
@Dl POU@®M BOAH IN>CP@! @BIN 2Z@IN@WECO 02 <GNKBHD@NBIEG ?<NN DCH
2<N £2@J BA@EO PP @M-BICIGE@ 'IC<G@ <I8@ H>00@ =@MPM DG @D@y
<PA ®H 'JH KPO@M@NPOU@®| =DN UPH#® <B@NED RPMPC@ [] ?<NISC G<B@ 1800
2<NN @B N@MNJEBATEO JBMADN@MPKO <BAN@| CO

5 00 RI? ?<N @@2F DI @@IH 2<KO0@! *@MINTNO@H @MA<NNO @HNE@REKD
AANOURED @ @D! *@@P@M RM@ @M PQDP RAHGMN<H RMFall 0@ ?<N 1TNO@H
20 1U<CG@MBD<@| 0@NNIPM>BALEDE | 2@ MDIBM @B@GHO 08 PP R<II Pl ?
RID GBR KDJAM @@R@EOMEACO "MN@ O@I#l @ E@SC IDCO BIP 2@ %M<
2@MPAHERN<HED R B NSO |

5 @Il NEC @D *@@P@M =@@WN@DN@ DHBKME@M DNO RENED @M A @DI

D



PB<@ OPI BG F<Il bJ@M @MB@OINNIPM>@NFGOM@I| PINBC NEI @GPA 70
@bNOIDP@! .PIFO@ JM@DNGEM@DH<P ?@M BDIDCO NJ M@M DNO F<I@<GG
<PAGDNED @NNIPM>@1@4IP1? Q@ 8@D<HD @:MB@! l@ @ URAG@I #N DNO
HaBGD 7?<NN@M @MNO@ P@W]|GGDA@MEDN@ <GNOGDEMO BBINOPA®IRBPR
UPNDUGID M@D@DNO@NN

8P =@@IK@| DNP> ?<NN @dJ?@@ @N H<CBI@@!| *@NDIN PM@NOG®I@all @I
?<NN WD "M@ @NXT@| N g @DI *a@P@M FBDRA @@ @NNJIPM>@@DI| *@@P@M
@MEH @@ IC@ PIFOU<CG =@Db 2M@BMEBR| Z=PIB 1@ &1 @I| IDCO =@D@! ?<NI@M
*QOMRP@ @@ICC@ PIFOU<CG @GOOV@EDR D@NIBM @@ @NNIPMIGHOO MOCCy KD
Fall @ @@ YM\GED < -@D@| =@M )PN<CD

@D @B@D *1 RDM? UP 3M@® @ MR?<NN@D@FM<AO BN DADNIBC@ @M
FIMBEIMO 'l 2@0M@I1 1ITN@EED 70 *QFM<ACAID @DIH<@ABGOHRaAD 2N UP OPI

$6 $5%',*0$'(5 B //(6 .$11 '85&+ ",(6( (,1( 5%$*( (56(7=7
(5'(1

#HKAZ G| BNNTNT@#l @I 1IDCO HO HEM@M@@8D PHB@@! "<N 8@ @M *1 RDI? JAO
DI $¥MH @@M @BRIIMB@ MH GDMGNM #DNWBES @GC@ R@M@PCO @DIFOU@®M
@PH PCGH@BE @ R GBR G @MANN@DI 2@J <B@NI@| R CC DNO@PIF OU<CG
?@N *@®P@| DI @@H /PDU KD BPOCHD JAM @& NMDAQHID@MALG® @ +<NSD@
UPM @&@NNBI?7@MPAHRN<HED @ MEP@p "D@ 1TNO@ MR ?<Il <PA 7@N@MEBDDI
OM<@MOP?<MRwDI| B®@ @NIOE@N @MI@PMY'CM@ *@DEBGHI? NOB <IBA&<NNO PH
D®I@PIF OU<CG DH=E#F PA 2ON@EBDP H<SIEHD@I

5 @Il ?<N #MM@D 7@ MPIF OU<CG DH /PDUU @ DRI RP| =@NOLMHE '|CEGPA @O
=@NODB@ BDN@XK@CE@! "<l DNO @ MbAMBNGDNBPI<N #MDIJKMEH ?<N@NO RL?
5 @Il ?<N 8@ PM MDI =@R0@0 1eh@M ?<UP UPBMDPA @ @NNIPM>@|1 JRFGD
R@M®I ? #HKKAZBI B@| NJ URBCIDOO@! ?<N& @DP ?[@N OPI "<II DNGaZ»IDDOMBDPD
?@M@NNIPM>@| MMNDH g @ BIB@Q<PA 7@ H<I| @B@O

"D@ 5<CGC @MMB@ G @@l BMJ[@I| #DISPNNVIRA R 7@ *1 APIFQDD@MO 'H
%@@®INQU URa? *1 ?[@ <GNEEDQD 1TNO@HKBEMDN@I@V®@ DNO@?IPNR<CG@N
#MNSUKMEHN AbNEPEHKAZ Bl B@| @@M @DPINO <GN@BDNN@OYAO

&+7 $//(6T :$6 7(&+1,6&+ ,67T ,67 , A (&+

5 @ RD=DEME@| C<@! NDI=@D@M ®R&FEIB QI *1 QD @@ #ON@™P| B@| UP
OM@1 5 @CE "OQ| RN RHONN@ I @REND| ?@N@OQIQMBP@ PH 8 @2F PI?
<I?@M@IMHOD @! UP ®NN@IECQ@ 880 RN®I KODHEMOEGRC@ ®IMOCHR! ROM®!
QM&P@ PH @N Q@D URKDDHIM@I1p @DNO@ N @NMIBM<HEMEDSIMNS@P@ @M

"< OGRDNN@INAO@DIU PI? +< NF@BEK@MO@®2D "@NQ@| EINS@TP| B@| =@@BGD
ND? "@M @DB<Q! *@C\NFM]AO@! PK]?<BIBDN@| $>CRM]AO@! UPHGRE®1 BNKMJU@NN

D



N L

DNO@@! P? FJHH O JAO @MND@H #ORPMANKMJUBENMIPFO@ @M@ QM DI@M
#DIAbGIPB DI B 1£P@! IDOO DI @MM<SDN @MKNRP JAO =@OPDI@ E@KOO@
5 DFN<HED RA #MAMEBR@MID@| P? | @?JO@! P? IDXCO RA RDNN@HK&OGD!
3 O@MEPEQ!

1AJB@®NN@IAC2<N R<N @DEP@ =00 PP RJHID MDQ@MEORIDN@ M #DISPNN
<PA 7<N R<N@BIO@@H@| GDRF@| 3| ? NEGD[GD C<@| ?@ JNO@| @@MALBFAD
P12 20D 'TAM<NGDANF @DBMJ[@| #DISPNNMRAR<N 16P@| FRAD| Rl @1 #N DNOGRID
20BN =@@M ONC@TPIB JE J?@M BD@D| =@NOBHMIPFO @B®N®O@@! NGG UP
-@®IFA| 4IEEDO DNO @N =K NGBk @GGNKOGD *@MINTN@ @BM )' UP @0 @
NJI?@MI <GRIRP@@ 1TNO@HD Nifl PD @ \GRR?SIR | STE| "@NEN PI? $]CBRADA@!

*1 F all @ DI DM@M %@N&® UPM@MNJII<GDNE QI $ @@F (31[ 249>7P1 ?
Z=PIB @B@N@®OG\® 1 & @ *@MGE@1 PANKbM@|PPIRN@ DH 0@H@M
. MJBM<H@D/B PI? ?@N "@BID =G@@| 10 &l @ D @M@ 4H @D@ GBI @!
J? @NENOGB®IER<!I @N MIDB DNO@DRODHMB DI M )G<NN@UP®@! PH @IRP@@@
J?@M @D @EBNEDIUPKIED "@NECHBRADA| T ?7<N *@MIUP GDH #&@&IDN H=C@| PI?
2<UP =@B@| ?<NN@D'@MIDIO@ DH %E2] DN@M Ch@M C<AC@ER| NDI<GBDI| @
10F@ @M GEFM<AO

PEBAOM +%B>1<%38 |51B>9>F 85 ?>F58 DX ,5B #?D 1F9>7< O< 1J>[@T SIMDB
. K@M

%MJq( %EB?>1<%BH 151B>9>7 85 AIIB B B5 \54 1>4 6E4IBDEC! @ D @IMA>PMMBH
M@®@BD

&JGHON 5 IKNOJKIPGP 1 1>CPH=PMB & +<QMDFDN 53>?Q7| 5>81>3H4
@%B>1<98 51B>9>FE>0><9>BH5FH4H 10POMBI BT-@MO JN:ODAGPI

' JQDBOJI . ?<HN ( 1#BDI # 5% 5 < 3DGEC 6B -?EDE253==541DST
.MI>@@BBUA @COC I+! JA@M&® JI @>JHHP@M 1ITNO@HN, @ 7JMF

<MJ><N 1&<MD + , ME<I<| 19BXC $4 =1389% §1B>9>7 19=DDGC 4
$ @BDBODO5
) JINO<I ( oM@ * E=1>35>BB4 B®==5345B CBh-C $B979>CIF1>3C B1<E>FC 1>4
?2@BDODOS +< B<UI@
"<QPNJI ( *D@<@ P ( ,<I?T. 4GO@ 2 ) 85-?EDE2%4#%? '53==541D%?
(ICo»= .MI>@@BBUA @OC I+! JA@ME® JIG@>JHHRDP@M 1TNO @ HIN-@<



https://fairmlbook.org/
https://fairmlbook.org/

DV



# M T

5 PI?@MI RDPIN IBCO <@CME@NRID N @G @DIIIN@@ 00 @ MXIGMEAND , <C
?MN@H @RBE®IBNNCP= <H IA<lI B =@MA @MNRGEDINGBR! 'KPONJQR$ <HDGD
SM@P@I *@vV@MI PEM@M2| PH ?@ 1KM3@ UP K@UBD@M@I

"PM>C NOPB@N SRM@| 1KM@+ PI? NKD@WMX *@N@I PI1>CM@@I Rll O@ H<I
N8@! ?<NN@DLKM3@ @HDIN<H BC@H )DP R]>CNO '@N@ K@MN@GDR®HE®|1 B GINNO
NBC IPM ICR@MIQ@D@M #DEBI@MNIPA @DI )G<NN@I@DHEMEBEK 31 ? | I>C Q@B
R@IBONR@II @N PH @B Q@MNKME@ @0

, 95 39<D 49%EB9> 38 8B !BHB D5 .59D BQ95 2>F58D%? B4 495 "BEDB 54C
5955:5> (BQSKE 59>=H5> I5B>@ISC JE SSH3BB>

, 5>  259= @GB1<9CHBBB5> 856> << 9CD 41(G5B2 (@385 42> >98D @5B6
E= 985 N89AM»r BEBB 5G59C JEED

DD






N%(56(7=81*66<67(0(

POJHODAN® Z@MDI@BNOIN NDIIGD@ @QMABBI PP Fall @1 @PO@ANI @DHQ
5 @DN@ AdE QRMZ@| @MRP@ RMPI #DIB@ @N@IMGEN RPEA? QI ? @I '1O@W
%B<IO@U %JIB@ R<INGG@ ORB-@D =@M @OBRDC PI<=C]| BB@ NK@ UBIGOEEN
RD "@QH@

"D@ ROJHODN® Z@MD@B RM DI @ M@MBER @D @@ =@ NIRM@ &I MBI
AbM @HEINOSTL ''O@EDIU 7 QMBI INO@I )' @€I JEGB@| RPM®@I| DH *RAD @M (M&
B@®@NO@EF<NDMO@ 1TEGI@HQ $ <C@POQ@I| H@GG @UENOEREsI RPM®I PME
NGBDNQBNH<ICOI@G@ *@NMIE@IDR| @MNE® <GRE&INIUQ@ GIBM<@@| 280@| @ MALSRI
RPM®@I 'l ?7@] @UO@I M@ G@I NO "@Q®*@¥MIDB2 @EIDF@I UPH 102kM? @M
2 @CIDF GORB-@®

5 |CM@ @DHE® IM @DI Ki<<@I J>C 1K<[ ?M<I COO@| @D@JIJGN UP O@N@@| ?D
<HbN<IO@ Z@MDI@B@I| AbM U *D@@&M @M 1KEEMWNG@IR MO @I DN@RO@ID HOM
?7@MEBG

0 'l O@MB<GA 'INOPOID@| @MB®I| 7@ #DINIUROJHODEE M-Z@ MNEBNO BN
PH 20D @MNKMBRADUP ®@MNObOU@

0 %MJ[@ BP@BEGOONHE| @MEP@| POIHODRD Z@MDIEGBE| <IN I
H@INSGD@| Z=-@MDI@B@! PH @@ =@NN @R QD@ UP @HIUD

o . @MN@I ?@® URDNKSB NIA Pl ? KMIANNIEG Z@MNED I@ED| ?@N@JIGN DI
DEI@H =@| PI? DI DI@M =@X1@s OBRADUPROU@!

"<MsE@M CPN RD? @QNCROM@NMONN@B@ BE@! "D

/P<GDD @M ZOMN@B@! IDHHO RBD@M UP *a@@l 20 $DP@|
Z=@QMO@B@! HD M<INFKDD @I PI? 1KM:CNTD@N@

FIH=DI®M@| Pl@HD <OBD@ @MNKMB@ YHH PIDFOD #DIB@ @BMDOH
@MaBGD@! R@OMRI DI IBCO <GG@R@M 8PFAO <CRGD N@D! 8PN<HH@IC<B HD @M
P>C R@Il 2IAN@JIGN H0 AbM ?<N°EIBNFRON@ | ORE-ED <POJHODEA)

RPM@I C=@1 N® =@U@DEE@O PNREPIB@I €A ?2<N 2@ an

DGPIBNRON@I



(187=(1 &+Q/(5,11(1 81" &+Q/(5 20(56(77,1*6<67(0(C

IINOM@NDBIN@ INBR@ MO@DU@BM
Foo® JU@GlI "JFPH@D@ ?0D
H@NN@F PN @DERKEOD@N @IH< DNO
Pl ? <P>C R BMJ[ Bd@BO@| 3HABEK
#N BED "DNANND@! DI $M@I PI?
MO@Fr DI @@| +aBGDRAD@| RAB@ URID
R@M®I R H<l @MPB @' Qo MBTD|
F<Il J? @M DIi@@| 5@& MBNGCROI
Ra@NM®@I )' DI 7@ M@MNKME@PI O@ MMD
@DIUPAY@I| "<@D RR ?Q)I < PNEB)BB@I
?2<NN @ ,POUB QI <POJHODN®I| I'HKM3<=@ OM<BIBmM F BIKPJ DNO GD@@ROW®HM !

Z =@MDI@BNKMJIBM<@H PME 7. 1 TAJIMHOD @| UP ZEoN@M *DUQ@I 1D
1>Ch@MD@ | PI? 1>Ch@MED @AM @@DNO P! O@EOOKRM@&e>JHHIN IMESB@IN@NI > N<

' __M@AK@Q@M

| @D@M @G®| DIAMH@B@! 3HAVB® M@AK@UAMN@

?00 RD DH KMDG =@D *@@Pr@! PI?
*QONIMJAO@ 1B D @M 1KKE@| #| BGDIN> $M<IlUaNON>"'@POR> Pl O@ IR ? I M
, M@RN H@DNO =DR]QVBR 1eb@MD@®I PI? 1>Co@MIDH 0€PH . <MDNPRIEB@ABIO
C<@| RM ?<N .CllH @ RQD @MW @D "[@ *@FM]AO@OC@| @34D +]?>C@| PI? (P1B@I
UP OPI T@NF<GN@ ?<N )G<NNQ@ I @NMIBD (@] "@@J? @M %JIBRI<INGGROUO@I
&0D@M RIDDED @M QERP|I BQ| 7@ RD @D @I
o0 "D@ @BEDEBRAID 7@ @ 1eb@MDOPI PI? 1>Ch@M UP @Ml NS@®! DNO ?<N
) JKIM@I| P#DIADEDI
0 1@NO @@DNBRNE@! PI? HIOQDMO@ME@IEMD®I PI? 1>Ch@M Q@ @N@
1ITNO@H@DI Q@ MNEZ| D@ &NRB<@I| N&NO UP H3@I| nr@MKM@HIA ND HD @@H
<POJHODA® | Z=@MBDI@BNOJIS PP NGEB| HODNO@IN@ ?<NN PENHODA@ #NeBIDN @D
=@NN@M DND @@aDC GNJE@ @ B0 H<ICDI@BG @U@ @NBI
o #N @DNO@) +JORQODNKM3@HRD?< ?[@ 1€b@MDO@| P1? 1>Ch@M =@E®I @1, POU@I
?@N 1KNMQ@I@MDRIN DINB@ UP GG®
"D@3B@ I<GN@MPNNJI>C RADQ D UDAERAE@| #D@ <EERHR IHG]I? @ MHE MB N A

3 O@MEPB RIM@ ROGXX CDGAUV@D=@M @D %@NKQ@E@ HD Q@MCE®@@I
1 OOM@BME@| C=@I| PIN @0 $G@P@N UP =@&MBESOBDR|
o @D @MMIN@eDh ? @M= BI<Il O@| #S@MEH@ RD OTKOE@M&EDNG@D ?[D Q@
UPMBBRN@I| ?<NI® HAFM<A@B®EGE0 ?[@ Z@VOI@B @@N @O@N <GNN&B<@
PAB@@| NGTG#N B2O PH HEM 1@NO AbM@Q@M@-ZI B@! R ?<N CM@@! @@N

PANSU@N UR2® D@ NQBIHEB@ Fall @1 YOJHODN® Z@MVDI@BNOIIN @V&P @
RaoM®I "D@ 1€b@MDI @PMEPM Ch@M M@0 @1 PANU DI@MBE@I®| 1IKME@ PP GINNO
DCI ?<Il b=@ VD@
o "D@ BBE@ ®M JOQLOD DNO @ONITDP <@M 0 @P @M®DDH MC

D


https://creativecommons.org/licenses/by-nc-sa/2.0/?ref=openverse.
https://creativecommons.org/licenses/by-nc-sa/2.0/?ref=openverse.

N L

MBP@O@MO@HGD@MED PP K]?<BIBDNC@ $CRVIAO@DIB@ =@4€0@! ?<N 16@@
I<>C M@MKME@IFH K@ @IU <GRRIR@MINBMO@IAR<P <I?@MEBE@2N@BTO <GN
Pll aOB<I R@Il @N @DEHOM® © @M BDmM

3IN@M@ @3COPB@| 20F@I| N HD ®| 0@<6D @| ?@® DIR@I UP A@! NIIJ?@M
b=@M@D| @M dRORM =& N2

P11(1 $8720$7,6&+( N %(56(7=(5 (+5.50)7( 7086&+(1C

"DON@B@ RPMP@NGEB®PP COPO@REDI GB=CQIDNED ?MRA
CDIUPRDN@I ?<NN @ @DKMS@NHM<AO @DIROJHODN® $DrR@I
Z=@MD@B an@Il@! F<Il N&GNO ®Il ?ON@ QNI @D@H
+ @ING@| BMBBMO REMDM?NEXR ORMA @DIPB<@=@QDAM 'p@ '2 @slJGBm
EX<IDNS@ 1€b@MD®| P1? 1>Ch@M @DI 5 aMO@M PHAEN @ IgaMp@MOMNRS| @G

PANSU PA #BGDD:NEM@@| NGT@| #DB@ NIG@| DCI MEBD
NEM@@! PI? ?<<@D @D bGE@| &DGARNEAED 5aMO@KC@OM
0 @SONME@CDEA QLoM&RP@I <?@M@CEB®RI @1 PANIURA (K<IDNS NeM@®@! PI? DCI
?<ll h Pl OC@MNM&PPIB QI "@@K* h DIN #| BGD@® b@MD@g| O@MOASERDN CCBO@
@NVMaNO ?<N@ ?@BNFM]JAC@a?DEh@MD@| PI1? 1>Co@MPN @M @@ %MRE =@NN@M
=@@Mo@ =@MP=C DI @M B@ RM@| WY "@@K* QQMA<NNEGANIUQ@ URGDIDI

P11(1 0$6&+,1(//(N  %(56(7=81*6722/6 0, 7 (;7*(1(5$725(1
.20%,1,(57 :(5'(1C

#N DN@C UP AMbC PHG@MUB®* R® ND?@® "DB@ @RF@| RAM?®! <@M DHH @D
GRO@ 2® |ORMO (< #Dl @EI&N @DE@KB@@INS<q@P@ DI M<IM@D C<@| @Dl
2BOR@NMKIMRIG-K@! ' .G< TBMIPP Q@M&P@ PH @@I 280 UP @ B0 @@MKMbAO@!
DCI <INEGD[@? HID "@i@ PI ? AbCTG@| NDRICG =@D @N@I@0 @M Y@DSTR@D UP
KMIN@BM@!

67'.(  (5:(1'81* (,1(6 $8720$7,6&+(1 N %(56(7=(56 (758*C

"DON@ B@ DNOR@M UP =@GRMO@| &I 102 "DNFNNINAM@| DH 0@ FIINPG@M@I
@DONO@BDM #EMPE ?<NN @*CNIH @MPB CxXi® #N @MP| NONB@| @85! PABONCE
I<>C @@ 10P@MED WN@ &DEXINABCO @M&RP@1 DM@ 31 ? R@I1 N@ NDIDCO <I
?MN@Es C<G@| RMPI N® =@DHO@PB @MIRDR>=@NOM<A@M H<I F<II R>C <I?@MN
MBP@O@M@I! "< @N @D BB B ?MPH B0 @I +@INC@| =@BUHB@| 7?0 S0 @ B
DIO@B@D UPROU@I| PHPAB<@! UP @MAb&EB RM@ @N ?<I@m H<I| ? @] 1@ MDD |
PI1? 1>C@MI @ +w@BGORAD BD UP@B@I 7?0 P[@WkE @M CP@ QMABBI@I
5 GJ@RBUROU@I

"D@N@NMP>C DNOID =@APB@N@DEBhGERD | ORMO U <@M RDCGEA|



?@1 *@NFM]JAC@INDUP @IMACQ@| PA RBC@ 5@ DN@ R@ G @B UPH @iMD| QI
IKM=C@| @M&RP@ M2 kIl @I

$6 62// 7( (,1( (+5.5$)7 ,1',(6(5 ,16,&+7 781C

$AM@ID< &@INR@MaMOQEI @@ -K OD @I

0 "@M IN<OU @M R =@NO@P EEN@! ?<NNG”) @DIAR IDCO APIEDD@ME@D!
$<QIMD DI $M@! 1@NO @1 208 16h@MD@! PI? 1>Ch@M@H UPNODBIH
R@M®I N®@ @NQW@H POUQ@|

0 "@M PGEI@M<IU INOU =@KFPR&IRA?<NN H<I 2@ €©M&PPI B QI ) @VF@!I @I
F<Il "<N H< B @PO@WKEG NGB@M @N [B@INN=PNC DI SPPIAO @M
$<GG N@DIREM PNNRC DI @UPPA @Dl BMPB@PE@ HBE CD@NBMRND!
'NO @M #DINID) @ OMPB SMDI PO@NEED @MAQI ? @M@M&PPI B @ @M
MD@BH =@NN@M@| URIF@! J2@M @D CP=FMMEH %@®INOR@ UP
OM<INKJ@OI®|

0 PC?2@M INOU =@®@H?<N2G PM OR@CN@\V®RP @ RON@I F<Il PH UPH
@DNEPI<C @DIG@| 5aMO@M| UEEP-RM? FODEMO POJHODRE
Z =@MO@BNOGN APTDD@M @GO @NDI )J| 0D POU@! @D @mEU@N @H
) JI O8D BMDNRIB! aMO@MBRE| N® 1500 =@NNGIRI<@TD | <GNAMO@MA@M

0 "@M IN<OU ?<N2G RA ID@B@D@ ®DN@@IKE Pl ? P[@EKE ?@N
)G<NN@IUDEMN IFOU@| DEGHI@P @NMBME@M@M M@D PH FORDP@I
UP @RF@| 2@ DI@| *@MIGPAD @ RIFGKT CDG AR @D

DM?N&s ( 10P®D 5MDIBN RDC "@K® 2 @C@M #@<GDN <|? 'HKGBODN AM
2@=CDB (* 2 O@s@BN | @R K@MNR@EN

I <G , JQHEM@ COOKNDP?DE @BMIAMMEEI. P<I? GDIO@BD k@ MOBREG
A<D BNR?@ PIDDMDHD@; > = > @?A@@? ? A >

0@? ?DN>RINND POJHED OM<INIEK <I ? >C@B COOKNRRR M@BD>>JH M
. MJANNIMNH @D >SEPAIM@LDG<BP8aD @E€@MNRE?J.TIP;?2@<IDC

-IGDI @ RI<INGIMN DI *BP8@ !G<NN@®?BIBD<G 4 . M=0OExG JINDP@NMIN $GM@ID<
&@INCR 2C@ $2+ % COOKMNOHB8>JH JIGDI@ OM<INEVN K@BD<®M=OE<G
>JIND @ NDIDN

! ME> 4 + +<>CD@ OM<NIB<2C @ <oM@ M Q@ NO >@HAMT 2#1-*
/P< MO@M COOKNJDIMB



https://etudiant.lefigaro.fr/article/quand-l-intelligence-artificielle-facilite-la-fraude-universitaire_463c8b8c-5459-11ed-9fee-7d1d86f23c33/
https://etudiant.lefigaro.fr/article/quand-l-intelligence-artificielle-facilite-la-fraude-universitaire_463c8b8c-5459-11ed-9fee-7d1d86f23c33/
https://www.reddit.com/r/Professors/comments/p1cjiu/foreign_language_teachers_how_do_you_deal_with/
https://www.reddit.com/r/Professors/comments/p1cjiu/foreign_language_teachers_how_do_you_deal_with/
https://fltmag.com/online-translators-pedagogical-practical-considerations/
https://fltmag.com/online-translators-pedagogical-practical-considerations/
https://doi.org/10.2307/3587744

&+5(,%(1 0, 7

+ ,3#* W#,2%H# )" %'31#. . # 1'22 W

5 M NPN@OGB@H ?M<| BRaClO HO &D@M! JHKPO@MIPNKG@BM 1IAGRRID ND
2 BO@NKE@DPBNKMJIBM<@HRIIOU  +D>MINJAGHEI? %JIBG "J>N <B@AN *M@-t>@UP
NEM@®@! PI? 208 ) ?DA@N@I2GN = GOENEER | %M<HBEBMNEGB@ UFPOU@ | MBE@00
RPM@| €C 1@ I3 QJI @D@H 2BN@NGNIY BMB| @M -RRAVMO
~@M@M 51 ?@ @ ?DNA@IGN GVEERANIO €@ =@EM]IFO NO IDCO RA 20

) IMMFR@PMIR2 BXKAT@MI N2A@MI DNCEQEBN @AM Rl AbGIO UP @RI 2@M@IMO
2@N TM@@IN "BD<@N TM@@! @MBGDO @N PIN URH UPMIIPEIM@! R<N RD
BANMB@! C=@! PI? @N NJ UBMR@MI ?<NNVREXN R<N\R@MBUERRIGB! @@FOQeM
<PNMbF@I| Rl @!

+DO @R<N @ENS@M@! BMO@PNB®bFO NRIRM @ @D@H GEM@! M@0
UP @@H DQOGER| .MIU@NE@NEBB@! (bIBNO@! 108?LIREE (3 2@ @MP@MB 2@N
1>CME@KEMIU@NNREIS 2[® BD<G@| 5 G @FB 7@ /P<@PD @M KNPIID MO @80 @ (@GR
QRME@NN@MO

&+5(,%(1 ,0 #(, 7$/7(5'(5

G@M?BN DN@M MIU@NE®M Z@QAD ? @N TM@@IN PP ?@M ?<BDQ@PI ?@ 10!
"@IFAIMH@®| IDCO NO@ BBGR@! 'l ?@! @U@ M@ Cx @MINBD @M #8ND ? @M
) ONM@GE =@R@PIBO 2JGN RD =@IBKBDN@ %M4FHS IMDP@ *P?RB J?2@M
. M3 MDIB D? ND? ID>CO PM AbM@BM<HBDF<GEENIYMM@PM@N GO@NDB=CO 10
Pl O@MNObOU@| POU@D! RIOM@ ?@N @N<B@! ISME@EKMIU@NN@@HDIND 7@
4 @AN@NNE@BFN CME@RODGMER A .GRDR@ KIiA!? QE@RN @M
"D@ #M@IIOIDN ?<NI@?BPR@E B@! NGC@ 'l JQQD @I IDCO DHAI N@DI F<Il DNO

OMD<G "<NNRDPMS ?[@ R=CN@I@ 8<C@M DEM CRORM B NCGRO @1 KP<RIBDN@|
+<[I<CH @|=@NEO 7 NDNBC@ 1JAOR@ URDU@ ¥¢@!| #DIB@® SDNN@INA@H DD
Pl? 5 DNN@INA@H CISB@| QM HID 2BDN@U2GN <l @1 $CBRAD@| @M Ch@MD®! PI?
1>00@M UPM@D@! W@ 'AMHODNLP@®! UP POU@!I PH BBHENN@I
. MKOV<KIMBNA]BFED@| UP GREG@| 7@ .BDRINKMBHD QMEBTDI Rll @ AED



IMNA@MGN#H @1 2B *QFM<AO =@M?RIBMAPIQI 2 BO@! RD@MNObOURA® B
M@OUGED <@GN@@M 18@I PI? 1>CR]>C@| @M @TIA@1:ch@MD®| PI? 1>Ch@M
Ga@MI

"< ME@M CBN @R=@| ?RN@IGN @] *@\PP@| @@ 1@NO@IINDUFE DK@ MB@®!

1>CM@B|CBRAD@! R<N@<FBI00QR MJU@NN@BSR8 PP 2<N *@Md| =@N@PIBO

6,67 1,&+7 $//(6 2/'T :$6 */O1=7 E

, <Ob®EZ NOA 70BN @@ '11JQAOD @ L@ KO@IGHD MI@HD #MNO@IN-@F 1@
R<QVING@DIED@MNQ@! ?<NN <GeN®| "® @D#IDB+ @S<IDN@| ?@ PNB<BN?Q©@|
UPBMPE @B ©A @@ 2B ¥?@0 REBE<PO ®N®I @BM@IUO@M?ACEN>
2M<DIBN?0@| &l @! UP @G®GT@| 4@MU@BEPADE@! "#ME@M CBN =@KO@@
%@ANC @OM BOEID! &IHIB@IDEMB @M @GO@r® O ?DA@N@IJ2GN KMIG@MO
@MRIIEOME| "DANG 0@ UP @DKDMMAIFPI B J?@M @NONDIRBGE @M REDMOP|
2@MNI@DDD @M Cs@MO@| PI? 15Ch@M AU@ |

1>CGD[GO NN ?IN@JIGN DI @MNO@VRIDID @M&PPIB @M BEOT@! 1KME@
—@NM]IFO ?<@MaF @I DH * @M@DPC IO @IGOBNKMEB@ Yl OBD @@MEP @
R@M®I "<N 'll JQODNO@KJ DNO BE@NJ GC ?<NN RD=€GCIGBC@ 2JGN AbMP?@M@
1KM=C@| N@®| RaN@|

1 /,& ,1'(#8.81)7

#DI@M@M RIDBNO@JBIDOQR| .MIJU@NN@ DH SRN€<B HD @H 1SM@MJIU@NN DNO ?<N
=MR@| 2@ MEEBD'|AIMHOD @! YN @H *<IBU@B ?3COIDN @PUPN@AMGGNQRBPIB @M

J ONC<AO @DRD RNMbF@| RGB! @MABGET N1 +<| F<Il ND>C @00 RNH<@| R@®
IN@G@W@BBRC ?@MN@MIU@NN@MNObO@EPRDP@H D @@ NIMBP! PI?
Q@M@BUS@| SPBMPA<@DI n%@&X)IDNm @BBD@! ?<N @ PHABME&I®M DNO <GN PIN@M
CHED @N

1>CG®[GO 2@PO@I@I@MHA| IMORNMDO@ =@D DR IQNQD| 4QMAXQ@IRA @I
8PFPIAO CDI DI@M @N@EGMQ@RB @1 1-OM@KMIU@NN D& @WDRN <6QeM@IIgH
Pl O@MNObQU@DF

"D@ MO PI5 @DNA@R RD ZBO0@ CM@@! RBI? NO R<GING@DIEDDI @@M ®DN@
Q@MR@MI @ RDPIN I>C IDCO QMNG@! Rll @1 "D@ &@RNMNBMB RM? EGEZ DHHOM
?0DNEER &Pl 5 MM HNN@I RDNN@® R 2@ PIN UPN@MADEBPNC@P@! 5 @U@ @B
=@PNNO @DIN@ PIPIN@M@®O UP®@ MI®| @NKM@P <I K<NN@| 1D1IR = @@ @D




A 35%&+(B ,()( 1(8521%/(
(7=:(5.(? (3 (85%/ (7:25.6@

$6&+,1(1/(51(1 *(+7 ,1"( .((

"<N H@INSGD@ 5DNN@| DN@ BGIDMO PRMBE@ PP @N DND, Q<OPMPAX NER@M
UP @MA<NN@| GBNEBD@ ®MNQ®E<II 5 DNN@RA@H@I! PI? ?<HD M@b@! BDG @M
RID !CJHNFT @ \PXMbFO@@DIH@MMREP @tURD@N PNIBM @BD@N 1TNO@H DNO ?<N
HOD FBI®! 'IAIMHODNH @B@| #@De @NOGINE> ISCO BM® YMME@D @ URDG@!
"< O@PIFO@! UPR@M@! NIJP@MI #EMPB@| UP rP@I |

+<N>CDI@® *@WINGG B&? +PNO@M DI BMI[@@H®B@! rl 7@ 8PQM HNN@!
NEC E@C #K@MO@Il PI? #SK@MO@I?PIMIBM<HEIM@D KMIBM<@HD@! @GCE@
"< O@IERH<@ AbM ?<R@BEDMI@H MED<IO NRIPI? ?IBN@ <GN@@M ?D@
+<N>CDI RDE@®| 5 [P RD=@NEBN@| C<@! C]IBO ® *@DN®R®N 1TNO@HN DI
CIC@H +<[@ I ? @M /P<GD @N@MO®!| P? . M<HD@M 20B 1500 DH@ME®O UP
=@NODBHND!

200@ @PMJIGE @UBRE® JBM "@@@NIDB NI @D @B@M@D@N H<CD@E!
*@MBIN @M PRA =U@D @N@MI@H URIG@! DI@H @M RIE ?@MN<DIBNE<N@
@GER@ M<HD@RN D] "<O@IWM<@MO =@ D@MP| HEM@M@BCO @1 QMRP@ 70
@U@PI B@I URDS@! B! .<M<HD@MI@ME® PI? ?<@D CMDORDN@ @DIACQ!

"< MNG@B@! DI @ P[@MNO@IESO UPJF KEB@M@| Pk=NOMZ@M@@MB@! "<?PMS
Fall @ E@@b=@MA@MHHGEC@! +* G BIMDCHD| @ED® "DB@ GABNN Q@ EER

"D@ KWDNO@NGBNBRNRKD| +* | R@PPIB@l @MRBP@I 552 !5SB>9>T<UP BZaM@I
1P>CH<NED@| #HKAZBI BNNTNT@HKMCOM<INKDD Pl ? Z=@MD@B 7@ RO DI
MN@H B=@<I|?@ C<@I| #N DNEODE@M@EMD UP B! ?<NN55@ !5B>9>7@| #M/B

?@MMNOGIXI| '10@B@IU =@D NkdEIR| PAB<@| QM<B@DNEQI| CO



o@@aME@Iu@! %@HER ' ( @IBD 7 ! IPMQBGG@@K *@MIDB +2. M@NN

R @k =@@D RO ?MRA ?<NN ¥MD1XCBCO@| b@M@@M K@ PH ?<N @URMUP
=D@| "@M @BMD@RMrGIQED 7@ 20NC@ RIDM<NN @EED NKED @R =DJ@BDNC@|
%@ NI DINMBMO REM? P>C R@Il N@ #BiIGPF@ DI PIN@NB@ @ID@IFKMIJU@NERICB1 @I
C<I?@® @NCIRI>C PH M@DI 6&@HODN® +W7? @G ?[@ & & D JBBDNC@! 10MPPM@I
J?@WJIU@NN@@EI

,( 581'/$*(1 921 ((3 ($51,1*

5 @Il RM +@INS@| PIN @DI DEN@@! @W@!1@! RDI ROJHODR>= E@D@ PI%@NID@M
@M AbM@R [IBIMOCHPN DNO @DU$PM @@! IN<HH®I B QI . DEBI "@M 1KMPIQI

@I®H "PMS@DI?@MIB M@| PI? &@5SEEONNGHAPM ESIIPI B @@N %@EXD DNO UP
FJHKGD@BIO PH DEMBUPAKIG!

559 15B>9>@MMDIEN PBH @NE?P .MIJUG@NN @M @ MNO@E#D! K@ @ D@
"< MNGRB@| U@BO ¢g?@H @N -@BNEDN@ 20@BEEINNGP &M =@6<MO@ DEB
Q@MBEO PH ?<N IC<I?@IN@DI @GVM@®@! QI )<I 0@ DI@VCEB®@! 0@BD@! 7@N
DG@NEGNOURED@ ? @M @E)| #@@ ®N@| 1<HHBIB@! QI )<I 0@ @QV@P@ PH
I<>C HHK@G@M@! EED@! UP NIB g R@ #5@! PI? ) J| OPM@IJR@D @GH 4MIBD @ !
2@M )<D@UJINOD @ BIIMPMOGR®! 'D@ MRBAP@ #@@ NPO <IC<P ?@M

DV



N L

) JI OPM@I P#>F@I |<C -= EEDO@DG<IBN<H NB@MCUNR@ YHKEGDD =DN UdR
.PIFO <l 70H 70 @UO@GH2 QVCE D@ DLEGBP@PKB BH=DI@MO PH @DI3a@NDP
an@ll@! J7oM @DIEED UP@DDrdM @I

5 <N DI @ @DIGI@| @@ UP =@MKSCOB®| DNOMRDIBCO @ ? @! .MIBM<HEDM@ED|
AAN@®BO N@MI DHMKDIBNKMIUGNN®I "'<O@| AN "PMC 70| 4@MBE ?®N@M
4INC@MBRI HD @ OBNCGD@! #MBIDNN@I @N N<DIBN?0@I0U@N MRD 2@
$PIF ODNR@DN@@ @B @ @00 @MR@MO PH B®?*<G @OR@N =@NN@MEDNAMB
QMED! 5@l <GBNJIJMM@ APIBDD@MOC PP <PNM@OP "< 0@! J) BPO@M /PEED
QINC<I?@! NI NBT@EP<N @UBNWNJ GRF@| ?<NN @NED<I0 @@BEANIDIN RD
20D @@ INDD ? @M #DED@| @1 5 DIFG@ PP ?0@ @PSOPB Bl IM@MOPNEC €A 20

2 @U@ DONEMO@RD #@I1P| B @\MIBGD@!

#N DNO UPS@@| ?<NNQW@M@M&PPI B QI )<I O@I P? 3H MDNN@| URBMNG@DN
2@NMIJU@NN@\HED@| GRNICGT N @OM @@ O 8<C@| =@N@ED 2@ H<bCH<G
"DI B@ @GONKM@* Rl @1 ?@ RD @MII@@I@MP:C IDCO 5<N NO IDC0 ]I?@MO  [ENid ?
UPI@H@P@ %M<l =NOMBPI ?) JHKEDD

$6 (7=:(5. *(67$/ 7(1
1J=<G ?@MMJIBM<HEIM@D =@GOP 559 '5B>9>AbM @DIPB<@ UPGMBP@! PI?

? "O@! PAE@QMIEDCI HPNN @M @@ NBI<Il O@ MEDEDPM N@RI®PMJIICE
, @UMNON QRONMA 1 BNN@I @ IU<CC @M=g| 2@ N @UR@NPI ? ?[@m

DD



IU<CG TaMVM<HD@M KM@ MO@OA@N @UR@N-@NOD@EH GN | >CNO@bBNN@I®D
@DONC@I@| R@ 7@ @4DPPI B@! URDC@! 0| #Q Q| @NBNCERMD| NG@I g & EQD
#DI1CaDh @@V-H@ @ HD E@M #DdD @MILCQ RO | +=@@ @MPI 7@ ROMP|I NGG &M 30
"DOTWW MEDEDPM AbMaE@®@NODEHPB<@ RI? JAPRIE #XK@MEBHD @ Q@OIEED
(@ BMa[@@ ?I<CGC @M=@ @ DNO@RNOJARB@MM<HD@MaR®@| KMJ #@@ =@0OBO
?<N ,@UBMAPIFODD@MOME@M CBN =@NNO@V<BBHR D1 "<O@| DN@NGBN ?<I|
NERIDB@M UKADHDM@! ®@1B@M @hDIPPI B@! RbM@1 R@IB@AM<M<HD@M Pl DI
BOMBEM@EAE@IPAR<? =@@PO@I@EHSBDGD @N @UBRN E@T (@MNBOIMI

$6 (7=:(5. 75%$,1,(5(1

, @H@I R ?<N QIBK@@N®@PMJICE %0 QMRN? @UBRN ?<NI@MRRO@N *@MI
= @V@D&OM @@ 7@ 'TAMHAOD @l Ll@ @ @2>F 1>CARDA Ql # = @@ UP=@@5 @
=@D @3 A2CIDRR| 7@N H<GBIE@®@! *@MDIN =@RNO@<N & @M DI @NNUPIP@I R@
?@MHKPO HD®@H -POKPO UPN<@®IKE]I BO g @3C@ <M< @M UPNEHHHH @I PI? RID KD
UPN<H®IFHH @! PH ?<N@NOBIGER #RON UP @i3@! M @@| Ql @D@M @0 B
A ®N 70 ®!'IKPO S HD@H -POKPO @EDP@ "<l Q @M&RP@! RD ?<N @U@M™M PH 2@

. M<HD@MINKUP rI?@! @M @>-@NCG@ ¥ @DINCDBIWRDER| 20H (\CANMBBO@| M
OONLCGD@| #M&IDN @MBD

1>CGNN@ABR"'<N QNCQMBNBO@ T DEO AAbDM @C@N

&0OOM DN@ DCaoMBE AbM T ?<N?KIMIPFO PP "<O@IKJ S <GNKPO @D@M
%@NOIDNEMIPI B DNO IMH<@M&DN @ #0B@ @MDEE DI @H DGT F<Il ? @M<sH@
?@M@MNJI N@DI '@]DUMND? ?[@ #@@| R M@DA@@ <l @@H $@¥<I? RJ EG@M

MaDha@ ?<N 9@@D@ R<N @DI@M @R|@NPP @N <l @1 1]>CNO@I| MaDha@!
R@D@MBD'[@m @MNO@ODBH'Il KPO RA R<I?@ DCl @Di@mB PH PI? BBO DCI <I @I
URAD@| DI@M@ L RD@NOM URD@ OPO BEN@GM @M @Nad ‘MDO @ @@ MB80PP
NJ RAD@MN@M KPO K&®[GO DI ?<N #2KMIPFO PH@®<| ?@ DNO

+< O@HODNRING@| RDI? 7@ BIFQD A DI Q@R BIFQD @I A AA p <PB@@DE=@D

A pAAAS "DO@ #Q@@ NED I<C 2@H 'TKPO OMJIMADMO@? B <@ M<HD@M®D
A ?0 IPCNO@@@ HD APl ? NJ RaD@N@M MIBM<HEM@D F<Il =@ DM PNR<CGA@M
MECOBD | 3 1F ODNA<HD@RA @M %NPEB@ N@N HDNN@HNDM ?<M3@EH @BV @A



(@® #@@ (X 2@ PB<@E@PH M<D@RB| N @/ @8 @@POBIUPURBDN@I g ?<N
DNO@D4EPCOPB "D@N@ REBHOPB@| NDIRID "M@ akA® J@M® FBNID @ U OHEE 2@
@U@P| B URDEB| 7@H Q\C@NBBO@| -POKPOFI@H 'I[KPO DI @N@MESO @M@
'| @D@H OTKD®* "@@*@MIDB1TNO@H €@! RM @NBIRPR@MO@I €DGGD@| ?@N@M
0 @EM RI&PI 2@MO@| €DGGD@! QI 2 M<DIBN@DNED UP OPI "< RD @I -POKPO
Pl ? ?0@ %RPCOPB DI @I #@@! URDS@! 'l KPO P? -POKPO R@M@' I IDM@JI*C NGB!
Fall @1 ROM?I ?@N@ <@NREE0 Q@1 =@UQ @D

'H $<G8 @N=10| = @M@ @DNEDN@M -EED@®@IIPIB DNO @& PB<@ @N
@MNO@@DAMN B®! UP F@I@! PI? ?MN@ <@ URD@! RODOMGERBI @M @D
) JI OPM@F@MO PNR

5 [ICM@ ?@NN<DIBN RD? @MI@NBBO@ -POKPMHDH GNICGD@| -POKPO
Q@MBG®! 5 @Il @Dl BMI[@MO@GER? URM® =@@| QMC<I?@! DNObNN@| @DE@™
#=@1@ URBIDN@| %@DCOPB@| NGOk @MP@MGER@| 5 @Il ID>CO HNN@| ®@IPM @Dl
R@IB B@]?@MC@R®| "D@N@M@D RD? DI URD@E@G PMSB@AHGO SPHCNO RD 2@
"'DI@M@IU UBBNAIN@MBR PP -POKPO =@EI@ PP ?<Il =@M@+@ @D! 2@M@M
GBIMDCHPN R® 2@ YRE>PCOPB@| DI E@M=@@ ®]?@M@ERE®@! HPNN "=@D RDR HO @M
-POKPO #@@ =@B @I DI ?MN@KGCE@I@| 7@ '1AMHOD @| N B GIAM@I|ABCo@|
UPMIE> H# 2@ @NNM<DIBNKMJU@NN@N NO@ENGNJI BINGDI %@DCOPB@I| PI?
$PIFOD @ =@\VM@WNAD@| URGpaED@! "@M@NG@NMIU@NN@NDME®@?R® =@DH
C@RAHHGEC@| H<NSDIEZ®| *@ND|



ZUc3 Pei€en  Verwenden

IC JHNH , 0J=@MON '<GPHPGG #7?1= 8?=Cl )85 1<E®=-96 %5 81D %) 2C@
, @ 7INF 2DH@ON

%II?AER ' ( @IBD 7 ! JIPMQBGG 5% I5B>9>%2. M@NN

*@Q!'Pl 7 @IBD 7 &DIOJI % 5%0%B>9>7 <OPM@ ¢



VU

A 3538+(B $7Q5 /,&+(
35$&+9(5$5%(, 781*

, ObBIT@ 1KM3Q@N@DPB DNO @D@H

HD @H RO ?@ $MNCPIB DI @1 @UO@I

(<OM@| D@ INE-@NRED X "IN C<UPMGRF G| B QEMIAGN@ANO @DRD GGD

| POU@I

5 JIMOKMJU@NNIM@I

POJHODE® ©NQGNQRBPIB

0
0
0
0 -K ODN® 8E&I R@IIPI B -!0

POJHODA® %M<HIBDPI ? 0 @EONM @EIMMQAPM

' Ebl BNO@NM8@&@ | |C<&GJON &@DH<NNDEO®KPOIJHODN® Z@MN@BNOJIIN DI
<G@Hl oM@ @@ @IMH1 #DISPNNPRB)BO

*@<MIDB NB) G<BP8@n ¥ ?<@ID| DNO GD@®IDB& M
1l 7 3H @D@ K@ @N@M *DU@ ICRPHEI@ |
100 0@ CPOKNMM@8D>JHHIN IMESB@IN@N
M@AK@Q@MN@

2<0 Q@I 0K CRIDB® PB<@

*<| B@ 8@D RPNM@I $MNEPIB PI?
' 2PNO®RILPME ?@® DIGI@@ JHKEBDD
2@0M 1K@ RNBBEM@HNO 7@ ®N
(<Q\CPI ?2@MQN FO@I| %M<HB&®| AbM @DI
1IKM:C@ ?[@ § $ <C@RPOQ@I@BIVMB @I
RPM®&|I =DN UP 0 @85 @OC<I
"D@N@#SK@MO@INTRO@@D@! ?<NN
2@C1JEB@m @R<N RBF@! BRIl O@<@M
MEPNO@ *aN#@®| RM@| UBIFK@ES PH N@
UP QR&@|

PA @M 2@M@! O&@D PNNO@@?D
IKM:C@R@®@IIPIB DI 20M B@ N@DI
<FPPNOE "O@| UFPOU@I PIN@ DI @O
PHUPR<P@! @D @M MBU<CGJIQ
IKM@®P@! ?@ H<I rl?@! BlIl O@I 2@M

"D@ IMNCOP@! RM@| NMD?Ms@M DH MBg@l ?<NN @N>@@MR|@R@Il RDM @DI

D


https://creativecommons.org/licenses/by/2.0/?ref=openverse
https://creativecommons.org/licenses/by/2.0/?ref=openverse

+ JI?@G@M =@E00BO@| 1KM@ GPO@! &I RV RONNO@@R@ 5aMO@ D 2IXKM@
@DCIG PP RID 1DU@BT®D RONG|I RM@ @N GIEMPN @OM@LDBD )<l ?2<0@| @!
MEOB®| 10U UP 7@ @M UP @DI=@NABIHR[@MMB K<NNO @RPX @OM@LE O
HaBGD@! 5 IMOG@| @[ BREY Z@M@s UP @MEGD @

#DI RGDOM@NTERN 20H< DNG@2@H<DDF'<N H@DNM@N RD UPM *aNPl
GIBPDNAIVMME@! OPI Bl @1 DNE@MSTGD "D@ BIMOCHR| GIAMI @D | ORMOPA
2@M %MAER@ @BEME@M NO¥+EDEAM@ES! 5 @Il ?@M@O <H #P@ IBOON =@PO@
2<Il DNO ?<N@ NJIXCIGBC@N F<Il K<NBIR@I@RI RIM @@I 280 @ 1> Ch@MD®! =UR
1>C@MI@N@! B4 Bll @1 ?0 EE@MNMB®M@ICI@ RBEGT UP @VIN@® RIMPH @N DI
2@H B0 @O #D® @@ &@MABMB =@ND@ND| @H ZB0 PP R@Il HaBGD 2@
B@NKMR @I 1]0U@| @DI@@POBIUPUPIM@I

@ -1 @ IMH@ O@NaD @HDON C<N =@BPED? AMIH OG@MIA O@ G@ 2P ><I Q@
O@H JIGD @MEDOKNKM@NBFNKP= <DARBIM@H J@H =@2

'H (<CM  F<H @DI =@MMREP@N #@EDN #DI @DEM®N 1KMHI? @GGIF O@PKN @BIM

BMJ[@! 4@B@ D "< O@| @GO PP AbM @DHEEU<CEB RKMCGD@! PB<@ @MEP@

ROM®I "DON@N BMBP Y?@G CIEDO NIB<@NNG@AGKN 32 @G 7?00 AbME R@ BED
PB<@| OM<@INO REM?

"<N +J?@G Rk @DIGEAN @PMJIGN @UBM @D @D@H 0 NJ @B D@ @PO@
QLMNEP@E@! 9?@@ =@M @NIO@PX PH $MNSPI B PI? '| ?PNOEIDQII UP b=-@MU@PB
2<NN H<RB@@N *@®l PI? DIN@NR@M@ H@@WIDB ?@® | ORMOPA QR BIB@! DH
@M@&D*. N@DI RoM@

1@0®@H P OB 1KMQ@MK@DPB PA@AMO @M H? @ENO@P@MO@!
IN< OU UBB@| PI? =<N@MO A<NGEDPR @OH 7?0 @@NO@P@MO@U IN<

2M2IDD @G G<NN& @ ROOBNO@! 1KUeB<@ DI $HDE@E PIO@M@@®DG
EQER| =@M @N PHEBMIEE® QI + J?@@! B0 PP ?IEQER| =@M @N PH
20D "@J?0OMB RO

8)%$8 921 2'(//(1

3H UP OM<INEERM@M&@| UP =@RRMO@!| "}3¥@ UP @EBENIZDM UP@MDI@EDR | HNN@I
100 RDNN@I @ K BI<'<DNmOBHCGD @Dl BURA $1<IlUaNDNBNO@M 0 31? ?<
200 %M<HDF@MENKNRI@| 1KME@ 1B0O DHBMA@ P =@/MB0 RI? HPNN @ | ORMO
KM3<=DGDNDR®&D! #DIQY DASBB ?8B G5>88M<IUaNDND@N @800 @M 1 TNO@H
Q@QMEBR@ )<I?D<0@INIU@ UP RU@M@RID 7@ RI<INMKDD @D@N RO@N @D
Z=@QMD@B @@N GU@N RI? 2@ 5<QMMNCQDIEIFAD F<Il @@ PIFOU<CG N@IM 5
Fall @ 7@ <H @>CNO@| R@MO@ 1RU @H@! J2@M @D PIFOU<CG HXP@M@!I



N L

TAJMHODNLP@®! BH=DI@M@RM &Il @ £>C ?dM<| DO@M@NNDNQIMPRI @N C®H
1<OU@0O

IKM=CHJ?@@ OPlI @N '@ 5<MN@DIEBaD@ BRMPI QI G BIMDCHRI 7@N
H<NED@@I! *@MDPIN @ M@ @M "O@IPC<I?@| NI PHNJ =@ NN @ B® 1 KM@ |
BBO @N @B®B@ "O@| RN D@ IKMCHI? @G @ ME@NMR| Rl @1 @D 2@M@I1 DNO ?<N
ID>CO DMEG "<N RDKM=C@! AbM@CPM R I1B@ "O@ I DEOD |

$bM DI KCGAMZOMDEB =M=C@| RMI IBCO NJP@MI WU?@@@DI 1IKMEHI? @G
AbM E@1KMZ@ PP @Dl BRDOMA@NE@GG Abi®7B@MI@B@| ?<N PIN ‘@M DMH@MO
RID 7@ =@NN@M@WMBRI@FBD| QI IKM<CANBH@D@IRNN@I| Rl @1 "DON@I?@@ NDI
NER@M UP @@NG@ll 7?00 "O@! FIKK N1 5 @Il + J?@@ AbM BB@ 1KMK<#M@
@O@M UP GHINIE BOS?2@N HOO AbM 1KE@I ?@ 1BCO CPrB UPN<HB | EDNKNCD |
RoM®I U .JMOPBDIONRI? 1GR@IDK> #DI OTKI@»M PNRB DN@ KZ[@D4 M&RIPP1 B
@OPRBF?0@.385 DI 70M@@> #BGDODIPI ? 2 Z@MIE@B @M @NG@Y 0 1IKME@ QI
. JMOPBDIMNE>C #| BGDDIRI? ?<Il QJI #| BGDIN<>C 1GR@IDIC>"<N Ab®IO RbEHEKT UP
HDI? @ M&MBOD #MEBIDNN@| ?<CIR@ §TEM DI

(.2',(581*

"D@ "@&?oMB DN@MMIU@NN Z@HD @DI BIMOCHPN 7@ #B<@N@@IU=@D@M @N
NBC PH @Dl BBXG J&@OM @DI2ZO C<P@l F<Il IDHHO PP <IC<I? ?@M I @& Q@I
#| ONCOTP| B OMDq@ TrB @Dl PNB=@& N@DIMRD &Q@M-ED@N @®@1BEVIOCHDE®
Z=0@BRB@| 'l QEE)I $G@| HONN@INM<INMKDD Pl ? Z=@MDI@B DI #80U@ BB |
P1? ?[ ©MBEIMBI 70M @MU B DNO @DUBEDN 20H< #N 8D <GNJARDRH AbM
FbINOGT@ ''O@B®@IU

1'A72A 1"

&@POUB@<DN@N INOU @N@HKJII @D@I| K@&© UP @KBO™? NKD@M UR EDIM@!
?PME >4 >4 >CIb@MONE@IRDI =@@@| ?<N 1 TNO@®& #B<@ PME @D| @ B@M
+J?7@G OMMEBENMG@MINEIO@MRB@O "@OlU@D®l NGC@ wH?@@ & O@A@l

| @PMJIICGE , @U@ OM@MO@IBIN@DAIF @1 #N RD? =@UD@ ?<NN ?<®@ M O0@BMe@
%.2 +J?@CEM@MDT@MO +IGBDM<HD@M PHA<NNO



IC @MQDINFIF38 ?D<JHH JIN DNO GD@®@DB@M !!
71 3H @D@ JK@ 7@N@M *DU@ ICAIPHI@|
100 M0 @ OBOKNM@ER>JHHIN IMESBD@IN@N

M@AK@Q@MN@

*<NN@I (4)) PIN @VNE® |
8PN<HH2IC]IB@ upP amMKa®

| B@QUHH @I RM C<@| @B@ "Oa@l
"DON@JIC?<O@| &l @ PA DBP@IODH
5 @DN@mBEM@R®! =@M @D)?eMBl
F<ll N@M M@?2<I0 PP Q@GO NJIBK
O@P@M N@DI *<N®@@PINDPI @D®&
=@NODB@ +<8P@ R@|I 7@ RD POJ
# >J?720M@Il@1 N@@ "DBM<HH PO@I
"D@N@ +<D>@ DNO @IV B @ @1 280 UP
| @H@! DCI DI @l F@m®l 4@FO0JM UP
FJH KMDKEIM@KN DN@ M #J?@ N1 ? ?<II
?@l 4@0JM UP @HKMDEM@I| ?@M
"@>J7@MO@DGPI ? @I 230
RD @ MURKBIGR@M@H PMNKBGID@|
2@0 DBRPRID <@ HHO "M@ @@ DNO

?<NN @N@M2E<IDNRN @1 SRDNS@Q@FOIM 8@ RNNBFM]ABDH<CO PP DCH UBD
RbIN>C@INR MO BBHNE<AO QO@ M ?<NNeM@FOJIM GHEMH<[@|@BG| DNQO P<NN @@ ?D

TAIJIMHQOD @1 7@N PNB<BNKPI©@N@G

,(#8.81)7

#DI @DN&IDAbM @D? @&J #1? I”TNO@H ?<NVRBZGN@Q@| ROM®I RDI? FBOP@ PB<@
@MARG&II @I #N MO @D'V@ 1K@ NKN@PH OM<INBRDMOM@| @O0 b@MBIED DCI DI
@IF 1IKM@?[@ 1@ 1BCO @Il@! OM<@IRO @DIAEWO@N@NTNOC& A 10D@HP?
GINNOV@E@ID 10DHH &1 @DNKM@P@| 280 DI @®H @P@| BU NKN@>&@ M C@
1@ URD @MEEP@ 0 $ IMNGRP@I| M 3@DMND . JGD@>=IB 1@ 4@PD< DI 1K@
KMJPUBMO REMPI? =@D@@| ?<N B@ 1KMZHI? @GA@M 1K@MDI =N 1KM@¥N

AbM @D 1THCMJIIDNGD Q@M&RP @ RB??

-1 @ IMI@ OEHQD @HD DN C<N =@BP@D? AMIH OG@DMNIIA O@ G@ TP ><| Q@
O@H JIGI @M@ OKNM@NBFNKP=<DARBIM@I J@H =@7?

-1 @ IMI@ 0D @HD DN C<N =@BP@RD? AMIH OGDMNIEIA O@ G@ TP ><| Q@
O@H JIGI @M@ OKNM@NBFNKP=<DARBIM@H J@H =@7?



https://creativecommons.org/licenses/by/2.0/?ref=openverse
https://creativecommons.org/licenses/by/2.0/?ref=openverse

1% 216(48(1=(1)Q5 ',( ,/'81*

"D@ NOE®R | §MONMDO @ =@ M@ NK@DPB I<ObBT@M 1KK2@ NDE@ MG INRD MO JIRDM
13>C QM (<CM@I| @M @DOPHH @1 Z=@VOl@B@! 7 O ? @M ) IMBNCGB@| RPM@I
B@>CO CPO@I| R @NPO@ [ CRID B@NBVME@ @M UPY®I P>C ?[@ DEIDRDI
UPM 1KM<PI ? 8@C@@R@I11PI B ROM®| DHKOM =@NN@M

"D@ N@HDAR| &@MNAMBMB@|I NI DHHOMIBC ?< PI? ?@ @<ODRMOM QI
SMB@I| ?@ @DIG@N @MNOGDN @@N @O@N WAV APEDD@MO D@EMJPC 1DCO
MEOBD =@M@D'DB@ @RH@| N DI ?@ MIDER ORLOPB "<N =@®PO@?<NNCBHEMI]AO@
?<HD M@ NGG@| ?<NN @DB®MEBOP@I PNNB@I| =<GR<OM N@D@R®@| Rl N@ @N
ID>CO NJI NDP?

o #DI 1>Ch@M =URLD 16h@MDIRD @@l PH KG@| 280 (@&H@I P1? HOD )’ @O®
QM@ BS@@MNDE<C@! @M@O0 F<II NJBM K@MNJI<EDAD@PI@BMBY
5 aMO@M PlIU@O@a@M&RP@| ? DCHORD® @ MOMNDI

o0 #DI 1>Ch@M =URLD 1€h@MDIRBDI @M B@ N@DI @DREBO UP@H®@I PI?
@O 280 UP GG @I| DI@H 7@N&a®@| "DIB@ NC@ @M-@MIQ@D@H | OD
.GBDR 2JG IBCO @GP0 RaM®I F<II

0 4D@JIN @NBPRI <PA @M D KMPURM@RE®! ROMPI PME POIJHODNE
1TI >CMJIDNGD DI E@@M 1KK@&@ UPBRGE N@DI "<N f@PO@HNONIA@ME&ENN
PIN@OM@hi&@MD®@| PI? 1>Co@M 30 PM HD *@MIHBZ@MD<G DI PIN@ M@V 1KM<
FIIAMJIC@M@RE&| NJP@MIRC HD +<O@MD<G ?<N PGIXANDY @DP@M@N
*@MINTNO@HO@BP@M@®PM QRE-@ RPM®

0 "<N4@MA<NN@I RANDU@BF O@@NM@MBE®|@D<B@aM@| ?< @2IGN @N
Q@VHBGO@| RaM®@I UP E@H 2@H<@R<N UFRONI@0|

1?D@N@| @HENIRDI? @POGLP<NN @) =@D@D@H HoO K@IAN@ DI @MNJI
HOD $CHIOIDNGNOE®I@MI? ?<NN@DKMS@ URABFMMA@ DN@ ¥ @ @IsPNNEQ@ ID-CO
=@M K®RD @G 5 @ GBE R@MO @N Pr-@MPN-DRPI B =DN PIN @ NGOEN D@ |
PI? PINOM@ 1@@®| ?0N@EI@R @ MkC@D

' IGE@MAI8I <I ? (<NJI 5 @NOJI PIDr @?MED@PMBIAOPM<GEBRB@ KMJI>@BINDI
"@@& | @PM<@RNMNN ROC IPGO<NE®IDBmM MJ>@@BRBUA @C OC DI MMI<G
>JIA@ME® Jl +<CD@@MIDB COOKH<>CDI(@@MIDBIMBMEQI@D>>HG
KK@MN K?A, JO@CDN®I@&® DNXGB@DAM CDNOIEM@<NJIIN GPOND?DtePGI M@<



http://machinelearning.org/archive/icml2008/papers/391.pdf
http://machinelearning.org/archive/icml2008/papers/391.pdf

DU

T  81'0(16&+/,&+(6 $1'(/1

S5 T7.,# &*+#1

"@M PINOST@! 'lO@B@IU ) RIM? JAOJMERIME! ?<NN @D7® HDINSGD@
&< ?@| BNA]JBEAD=@RON@@ U 20D 8PN<HBIANNBIQI  n#SK@MO@IEI B@m
DI_ MOSD<GOBE@P@ 4 O@® APOPM@HAIN' "D@N BIBNONI@M@ Al PR@PPI B
QI)DI? @M TRB '#' RIDRC DI HOI®ME@ID| YMNPI B '| @D@H@MDO AbNEA
#PMEMONEM@@| RM UPH @DEKD<NNGM INQU A<N@NGE" 2 JIJGN i@H #MD@MI
4JMME QM ®H '@l PI? ?@H S$FOGRDNN@I JMME8 QM ©M MDDE@!

PN@DIR@MO@ESB @DIPHO PP ?<HID 7@ &<P®| BNA|GEAD @M *@@1@! PI? NGI®N
*@MB®| PIO@MEMi@MMO@C@KOPB@! G<NN@CNBO RANG@ PI? DC N@@ ?<UP
<@VAENZ?| N@@| MDB PNEEBO "@NCNGG DI@NE@AVME@| MNG@B PIO@MED>
R@M@I R<N@|® HID nHRINSGD@M &2(®| BNA]BRaDM@HR D DNE[@M@H N3B! 2@

PNRIFPI B@I QI ) Pl ? '#'=@ OMEOQ@ ROM@!

GE@HRDI@NKM®| DNGEHNSGD@N &4@| 7 KBRAD@N #DIBI@| Pl<=C]l BB

UP C<P@| PI? <PA @M %MRER@ N@NERIR| Z=-@MU@MRHI 5 @MO@ BIEE URII®
Q@MEEB®@! -KOD @ AM@D BIOGP &l @| +ID <P@M@IBO@! @N BN ENAD @N
+ @INS@| #ION@IP| B@| UP ONEDRI? &< ?®| B@| UP DM@ | PKkPNUPAM®| @ N@DI
*@@| PI? N@@ 3FR@® =@@DIsPNN@INEGD@N &A@ F<Il H @M@M@ @ND @I
PHA<NN@! "<UBZEM@!| 'D@D<GDP =@PNNO@N 3@ HD @@H =@NODI® @B (M

PE@I POJUHD@ 3I1<=C]l BBFAD 1@NS@NODPIHB PI? ?ID @D @@ PNR<CG UP
OM@Y PI? # ON@IPI B@ UP OMERG?D 20 @@ .M/E&M@IU@I@MO@? FImD
RP@MNBEE! | K<NNENA]GPAD?IR KBRAD UREB®! ?<N B@ @CKG@| UP J@MI
PI? <GN@<BD <PA NO ]| @M@ 3HNOR@ Q@BMEDUP N@PI? 4 @MERMOMB 70D
@CDBS@ PP HIM<GDE>'DHRIND? @N &A@IN AbM@BE@| 2@ MERIR | # ONS@TP| BA!
Pl ? &< ?®| B@| @MEARMOGJP N@DI

+ @INSGD@ &<P®| BNA|BEAD DNCOENGT®PR AbM K@MNG@D 55CNOPH P! @D

QVBME®N *@| 1@ =@ABCD@| #DIU@D| N@DB@RN <@| UP@NO® P? 20D 5@
PH DCI @MPH UP =@ @DIsPNE@I@BIO ?<N %@ G OMIG PP ?@M EROREN<HED
Pl ? DNO BI@@H GCAM@! +<[ <I KNIJGBDIC@H 5JCE@rI?@! @HP1?@1 5@Il 2@M
#DIUG@ ?<N %@AbCG C<NN @i D OMI® b@M N@D:@@ CO PP NDIQGE

DV



https://www.pewresearch.org/internet/2018/12/10/artificial-intelligence-and-the-future-of-humans/
https://www.pewresearch.org/internet/2018/12/10/artificial-intelligence-and-the-future-of-humans/
https://www.pewresearch.org/internet/2018/12/10/artificial-intelligence-and-the-future-of-humans/
https://rm.coe.int/artificial-intelligence-and-education-a-critical-view-through-the-lens/1680a886bd
https://rm.coe.int/artificial-intelligence-and-education-a-critical-view-through-the-lens/1680a886bd

N L

# ONC@TP| B@| OM@UF<Il HDO <P@M@IBMO@| @Il @M ?<N % @A GNN @@ @@
&<1 ?®@| BNBHK@@IU O< DNO@?B<QMNC@DIEIFHAD BMa[@MNN @M SREIED PP
#MADRIG @O #DOM@M AYE@! 5 DNN@INA@HIPA BH %@ @N @INSGD@!
&<l 2@IN @GMO @N RIMBO 5 @I + @INS@! IDCO BE<@! ?<NN@BMS DRI &<P@5| 210
B@bIN>CO@| S)FP| B@| @D Rl @1 C=@| N® ®@IB | M@DU UP @3l J2@M B@NOON
QI 1> CROR BMEED@ | PMSUPCE&@h

'H D@PIBNB O8D =@MD NO 7@ MDINSGD@ &<P®| BNA|BEAD RA 70 KBFRAD
QI *@MI@P@I PI? *@M@@! # ONC@TP| B@| UP ONED@OJUH UP C<P@! P12 ) J| OMI@
b=@M ?<NC\@R| P? *@M®| DH )G<NN@IUBNHUR@MEH@! "@M TR@MKPE GIBO 2@D
<PA BMIEG @N #DIGI@| =@M %@DPEE@®N B BNRR@N P =@D@M HNa™P| B
2<ME@MR<N R® PP R<MPH @R<N@@MND RD? "I KHRINSGD@ &<P®|BNA]GBEAD DH
DGPI BNl 08 PHA<NN@M@M@ KRE@D@ &<P®| BNBHK@@IU@M Ch@MD@!| PI?
1>Ch@M F<Il =@IBKRDN@NIFD FOM®@I R@Il N@® 1800 <GN KSBNEDNN@IN@IB@M
NJI?@MI <GNOGB BD@H@P@ <H *@KMIU@NK<EE® M@ PI? 20D POJUHD@
@k&C@! 20K UP @MIKEQI 7@ KD M@M@ND V8@ UP NE@E D@ B@IDI
NEPGDG@! ST UP QUED PI? AONOGREE PI? 4 @MERMOM AbM MC'@Ml UP
b=@MEH@! SPM 1WP|B @M &2®| BNFH K@ @IWQL> Co@MD@! PI? 1>Co@Ma@aMO
P>C 2@ SMBMB Q| . Mi@HH@AERED@| P? ?@NIDDRB | "@IF@IN=@UB| PA M@<G
. M3I@HONRID @M GBRADA! UPVGINDF OMIBU 8@TH<IB@HRD MIVOP@IN@@ !
PI? 1@NQF OMIG @N *@INMOEMDONID <@ <Bl ADM@BHORF®| B Pl<=C]l BB@M P!
N@NE@NODB@MIRP@| P AbM@! NSPGDS@! Pl? G @INGBB| #MAB RBCOB NI
1>CGD[GO NK@R| @ *@FM]AO@ MR@® UGMEGOGe =@M 3D@MNOHDBF?
saM@MB @M &2®IBNA|GFAD @M Ch@MD®I <@M UPM@INSGD@!
&< ?®| BNA]JBB@D DH DRI BNBI O@D BZaMOPC 2@ &<P®| BNA|GRAD @M CRIM]AO@
N@NO R@H D DG@ GD@ PP K]?<BIBDN@ JHK@@IU PRI . MIJ®NNEGDD
R<OMI@H@! ?® D@I ?® «BGOFAD B@! # ON@P| B@| ?Ms@M UP @IGRID D
DEI@| 30@MIB<H = @NO@NEX@ P? D&I@ Ch@MD®| PI? 1>Ch@MKDDH<GE@MNObOU@!
Fall @I

"'D@ IPCNO@IB@ BO®@ <GNS @C@ PNREFPIB@| CO 2@ ) PA 2@ KHRINSGD@
&< ?®@| BNA]BPAD (@@ KO@I@E® PNREFPIB CO URBNGIB NRICG @®IKINQ® <GN
P>C @@ @00 1@Q#DIB@ ) B@NOLOUDBIBBM@| kil @! =@DEXIR DN @ @D

PB<@| @MEH@! NJ?<NNGIR@® 4@INS@| HRBGD@M&DN@ 20 M @I@M@| NR@D

DEI@N¥:@DEIU@DMEM@ I PN@NO @NCETRI Rl @1 RO DG SERP DOI@| PAR<P
@DIN@@! R<NMEL &2(®| BNAJGEAD @O | ?@M@UNGRII B®M #DDi£ JD )’
B@NObOU@@1 2GB@| UPM @MEPIB <GBGD@MPB<@! ?<UP AN®| ?<NNGHNSGD@
$|CBRADE| JAM<ICF@IIOIDNN@®V@| @@! +ID ®M UBH@P@! =C]l BBFRAD @
) F all 0@ @N DH P4 ®M S@PD 5<CGHBGDFAD@! @N #DIGI@1 @DIGM]IF@! PI?
?2<HID N@DR<P®| BNA|BEADNCR] >C@! 'l |CIGDC@M ®DN@RDIAMBPE®O@MO ?<NN )'
B@NObOU@@BIBBM@| ?@ 'O@NKF? @MPOU@NHPMEER @@ "D@INO@RI® -IGD@
4AD@IN P 1CIKKDB.GOONMHA!I K@MNJI<@DN®I Pl DC@I A DM@ MJ@ME@IU@I

DD



UPBNCHDOO @I AMNEGR@ PO@M@@I#EI @1 R<N D6@Ab@BVP&2®| BNA]JBEADNEHO
) MDDE:>=@ME0@ DNT@?@MNJI<GNB NGCAM @INO@ BO D! WM@&E GRAMPA 20
@DMAIDNNGN? I=ID @MN P@M BMN@ME@IP@| URBNHD00@| <BA 3@ ®NPOU@MN R<N
~@®PO@<NN ?<N %@4/DREDGI@I NENO =@NCRHUP#&I @ 2B @<CGD @MBE@MO
g [HGDC @@ @MBPIMB 2@M TMRP @G| # ONS@IP| BNAM@DC?< @M POU@M D@@DI
=@NODB@ SCOPB RAM]IBO RI? "MDO@INMIF @I )' B@NObOU@@ I<IIBI@| SPB8I UP
RAMIE®| #M@! OIDNN@DRCkq@| 2@ NJINGERSDO I5C0 Tl @ 5aD@M@NIGsR RM@|
PI? NJ 2@ KRINSGD@ #DON@IP| BNrl?PI B PI? &<I| ?®| BNA|GEAD @GA@NN@MI #N DNO
E@?C =@<Il O ?<NN )' ITNO@HMPMG@M@® DI D@ B<DIBN?0@| JpC<I?@| NDI
b=@\NZH@! PI? AME@NC@ G<NN@| R<N BRR@@| P? ?2DNADHIEMED| #MBIDNN@!
AbGIO @ RO®MPH REERGT 2@ HDINSGD@ &<P®|BNAJGEAD PD@MBEIK ?<
2<?PMS ?[® aBGOFAD@| @GR NM]IFO ROM@! )' B @NObOW@EIBBM@®| J7@M UPR@NO
200 MO P 5 @DN@ 2@M @D @MM<SDN EDGROEV®! Rll @1 RADAM@ 300
PNRIEP| B@| PA 20 KRINSGD@ &<P®| BNA]GBAD C<@! 1) RDIAGEMN @D @M@ D@

#DINOU JD ) UPM Z=@MREPIB J?@M JOME® PI? UPM ) EBNO@P@MOQ@!
# ONC@TP| BNrI?P| B @M@GEI@ @Q@IF@| CDINCDGD 2@N "0@IKPOU@MAKNEM]IFO 2@
&<l ?®| BNHBGDRAD@| @DIPF<Il UP @H %@ Ab@EVP->COINBRAD J@M=C]| BBRAD
QI ? @V@S| JGBM@ ABI@| "<N @IS F<Il 20 DIRP @@ &<P®| BNAJBEADPD@MB®IK

"D@ [PCNO@B@ BO® <GNJ I RBO ND '#' < PA 2B &<P®|BNA]GEAD (@
*@MBP@I PI? *@V@@| N

'D@ +aBGDFAD@! NPDIQ@AI® #MNO@IN@E (@@ KO@I@E® PNREFPIB CO
UR<BNG}B NRICG @®| KINO® <GR<X @@ @BEQR 1@@ PiB HD ) B@NObOUO@!
2 @61 JGBM®| #@D@| & 0@! DND<GG@HID UP GERA 2@ DICOGTR| #HKAT Bl B@|
2<N NIJMBR ®@2F J?@M @D <B@JO@®| n*aNPB@m @GKNN@! "@NKN@P
Fall O@! @E&D aBGORAD@I @MK<NNG@IDBE®N "@(®! Pl<C]l BB@N MI@HMN@!
1@NOM®B@ 1@ENOM@BRIED P1? H@<FBIN0R KBRAD@!I UP GRF@! R<N
$|CBFAD @M *GAR@| @DICM]IF@! Rl O@@! QGB! , POU@PN DI@H FAND) | *@\@®|
UP @@ RADAINE@R! W DNO@! '#" 1ITNG@E-CBVB QMEIICVME @@ *@NMA2@
20D @ 1$h@MDO@| PI? 1>Ch@MI BIB 0<PH AbM @D #RP| 2P| B DE@NB@®@! ' O@M@NN@!
G<NN@! @D F<ll 2@ &<P®IBNA|GFAD @M *@BP@1 @DIGM]IF@I ?< D@I
QMBNMB@! RBM? R<N R<Il PP RID GM®| NGB! "<ME@M CPN F<Il @N\PsC ?2<UP
AbGI@! ?<NNGNERIB@M %@EBIG@D C<@! NO HD @MOEB®@ .@MNC@! PI?
| @PMBD| 2COHRIER@MI RN@DIZ@MUPN@| "ND@INDRE@! '#' 1TNO@H@ DI @M
0@@ ?<N @BKG@ @M Th@M D@1 R<N UP @Bl %@AbCBMWZ@MREPI B PI? @IDM
@E@NM]IFO@! POJUHD@ AMO P <P>C ?[@ +aBGOFAD @Ma® 2@ MDONBM@@M
1>Ch@MD@! PI? 1>Ch@M UP GRBMBEK R<N RDBMMY 7@ $B@ G ?<NN@NIXD
HaBGD@ME&DN@COD HEM OR@®! NO AM@D BRAMI 4BMO@WMNI I ) B @NO@P@MO@
#H KA B B@| PI=@<NBDOBO %® H=DD @| @M Cs@MD®@! PI? 1>Ch@M @DMIFQ!
Pl ? D@ &2 BNAM@DEQ@ @M #MII@B NENO@NTFOE MEED @DINHIF@! HIAO@IN
)’ B @NObOU@@I JBBM@I 2@ AbM @D ®@MP| @BERN®O GM@! AbRI@! UP @D

D



N L

Z =@MDJIIPI B NOZKM?DEIDIO@MIGNI? ?<HD PREHERGET UP @@H *@ Ml AbM@I 2@NO
"< Me@M CPN DN@BI ) BANObOUO@N 1TN@@HOPED P<I>@| DI @M M@D @GN
1>Co@MN@M @D Co@MDI UR Q@@ 7@M UP @ MA<NNIRFLD 1@ &<P®| BNA]GEID
?@M Cb@M DI DHR@M@NKMJU@NN CRIDRG PI? NJ HhRBGD@M&DNE@@IDON @M
PIFJI Q0D @@N "@®| @EDP@MI
5 <N NCGD[GO ?@ *GNFMJAC@OCMIgO NIFBDNO 2@M #DDILJD )'B @NObOUO@I
2@ClJ@B@I DI @I )GNN@IU@ W FRGEDGEL PA 2@ PNR<CG@N @IKG<IN @M
*@MIDIC&®@ RI?7@M R§BIBDINC@| IN] OU@N R?PME ?@ 0G@ @M @FM]AO @ BPH]G@MO
RDM? PP N@ ?<N %@AbGC@&C2<NNNMEMINNGEEGN 3MO@NARQ| PIO@ @MY@ M
?PME 7@ BDEI JIGBM@ R[@MY<AGBIDOMD '| EGPH $GGF @1 #'2 JIGN@@M@l
PI? *aCM@M Qé@il ?Bal DP@H MDD KD UP @ClICBmaMea@ P?
4 @CAC@INFOMIBPM@I 3@ R<N @DI| BM@EI&P A<GE@N @MNGOIDN @ ? @M Ma@D
BPO@MMENAO@ DID&EILDO @1 URPH 7B &<P®| BNA|BEID DM TRI@@| =@DHPv<P
NDIQG@M @IH B@| UP M@ ICh@&@MD@| P1? 1>Ch@MI RD@MB®K ?@ AbM @ [@HOQD
DGPIB @ONaZmP DNO3I ? NEGD[GD F<Il ?D@ =C]I BBFa® @ )'B @@MdMO@I
10©DN@DA<| >CH<GRABMP? QI | R@DNPKQIJ =@|"MP>F PA 7@ *GNFM]JACE@NE@ I
?<HD DND ?<O@E@NO@P @MOEAEP| BNKMIJU@NN@NN@I "<N F<Il ?7<UP M@I| ?<NN
R@IB@M &dMPA?@ B<IU@DSTY #ORH @I B 70M *GRP@| HEBORD
"DO@UOHMER? M NDCOM KG@NO REKBROM®I HPNN PH @&<P®| BNA|BEAD

Ql *@Mi@P@! PI? *a@M@@! UP @]CM2DNO@I@IR G@DNBRNEKD ) B@NObOUO@
2@ClJ@B@I UP@H@P DI 2@| )G<NN@IUE@W UPMaOMAbERINC@@! )PMU @NBO
*acv@M@l PI? *acM@MIBNN@| aBGORaAD@ | @JO@| RNMPI 7 M &2 BNA]|BEAD
M@NK@M@I| PI@N D@1 @MBGD@I| # ONC@TPIB@! UP OMIRg?[ MM =@ia@dD
#SK@MODN@?@Il NK@UDB@I> @BMAIDNN@V @b MD®1 PI? 1>Ch@M @Y KM@+
%@TU@B HONN@I @ *@@diP@| ?@ +aBGODRaD C<@! D@ MODNEN "@IBl D@
1@NQF OME® PP D@ @<BID0Qe| §CBRAD@| UP GRE@| PI? DM@ O@D<GDP

POJUHD@ | K<NNHENA]GBEAD PP 4 @ MERMOCGEAD UP QMA@ g @F@M BD@H
#DINOU®@ GBI @@ GFOQM RINEC@M@M @BIObOU@@INIG@B@| J7@MC] @ KD

| ?@MNJIO@G BD9\391&8:48%5 >4 B5 6EBES 8E1>C. @ 0@N@E ! @OD@M
&J GHONOGxG BDI\391&&:48¥5 >4 4E31DS? 3BI9DB3FOSGEEB B5 §>C&®8E1> BBIT
45=7?3B3| 1>4 B5 BBE<B <G ! JPI >DG JA #RdK
<| ?PM< )?GBI1%BX71 76 E=1> 7 533| %UUBGIUC 24 ' 5]53DSC. @ MNIK@=2N JI
. NPCIGBDB<G 1&P@



202*(1,6,(581*T 16,&+7%%$5.(, 7
81'0(+5 A $8)'(0 (*=8(,1(5
(7+,6&+(1

202*(1,6,(581*

' ?2D@ #MNEE@B Q| "< O@INJU@! @CH<NFN PP GBIMOCH®! AbM H<GDI@@N *Q@li
sIR[@| @ %@ 0 @S@M@NNJIPM>@ B@DbC@"'D@N BOBNONA@M@ AbMK @& DB
P12 *<M@ 1>@B4J?@N "<@M DNO @NGEIP<NID 20 MEED @NNIPM>@EKS ?2N@N
YFINTNO@HRKB DIN<H@POUQ@R®! "D@N DNO =@ @M +* ITNO@KID RD CprB
MEP@! W@M<EG GRO @I 2080 #PKMIPFO@ PI@MER?SD NI PI? QI @D@H
<I?@M@! DE@WH@! @MED@PM®I ROMP! +@GC?DF "<O@INJU@D=GID@@! AbM
H<NEDI@@N *@®l PI? GR@M@@| CPrB ERKHRDIN<H@POUGHN NKMD <GNJ B@ND
?2<AbM<NN BI@ -POKPORE@M |CIG®! @?[BPIB@!| |[CIGHEC NI

5 @l @N XD=@DH -POKPO PH@@MPGDS@ #ON@IPIB C<P@ BD 2@N
—@DNENE®DN@ IG<NN UPM @NJMBIDNSHGRMD @M@ 1:ch@M@M UP BIE@S (@
E@®M TREBNHBGDFAD RNEBINSGNN@I ®MPI Rl O@ -= @D©@ H\BHVOCHDE®
&JH JB@IDEIMBI E@C @@ 3I1B@ M@BRAD ?MNG® F<II | PM 0 $ <GG UEGKG @R @
ROM@I

@N@O RA @M @M@I &RI?ID PB<@ @N 1TNO@HWDP<@H 18h@M BM@M
1>Ch@MDI =@DHM@@! UP @®! MO @N@D1OkM?DEDIB QI 1> CME@Ro@G
4 JF<=PGM PP ?<HD @ "@IFH PNO@MI| @ I*IDARPIFO "B 1KMIHI? @@?@ DI @N@!
3|G@I @MRP@ RAM®I NI ?<MRA BNEBEIBO @ R<MINC@DIEINO@I@O RA @M
%MPPGB@ DM@ WZDIBN?0@ DY @NERMUBEX: "DAN@ O@INJUG@ER®| Rl N@ IBCO
Ql QMA@ 1TNO@HEHDDIN<HEGPOUQGR®@| A |CIGD@ 5@DN@ @BINA@ED
ag@DEmA! ' O@@M?0@| 1BNO Bl ?2IAN@ 0@ IRA AM@B®IHH @1G@D 4MPMA@PIG
@OM@H'IC<GA@MbACARE®| M@ N@BPM@ENPM @DIFEN YINTNO@H?RID? ID>CO
MEMIN@EQ AbM @D6@D DI DM B<IU@IBAQG| '"20@| PGPM RI. M<BO@®| PA "QI@
*@MIDB =<NDM@D KNDPQR ZBONTNOEHD AbNEDI<CMEIO@! P? # +<DGNA@M&P @



N L

R@NEI RIl @ ICR@DNGR@® MO PI5 @DN@MR@MI RD 4@INS@! NaM@@! "<N
1>CM@0@| RM? O @® U@ GWMVBI<I O @QUINC@ MCHEM @MPR@IB@M =R

5 IMOS@! ?@ NDDI @1 M<DIBN?©@| RDAM@| s@®[@| DI@| -POKPQIQ'< M@
*<| BPB@ J?@N @DPA 2@N@@DN@<@®D| @ 5@MO@WP '@ @:<IF @MNG®E @D+<00
<O@NPD @M B@I PI? KPM<®@ PNMPENAMHA! Q '? @@ UP G@MBF@| -Cl @
B@@®ID@ RIBIBDN@ +<[I<CH@! BRIl 0@ @N ’@®MPH @M@DDP PP -MBDI<GP
2@M C@MO®| PI? 15C0@M @OMBEF@! R<N 1800 PM URMHEEC<AO@BQ@! NA@MI
@USGE>C UP bM@MD@! PI? bMB@MI HDBMB® M @ICEBRAD@| UPHVIDDRE| "@IF@ |
P1? ?2<HID UP @\ D@R<G R)IB@M =PI@| 5@ AHGO

16,8 +7%$5.(, 7

# B @WPI?7@1 HD @@l M @B3@@! PNREPIB@I 7@N H<GBIE@Z®@! *@MDIN
@DIED[GO 2oV @MR]OI@!1 &JHB@IDEIMBI DNOA@PRONC@?<NN @D 2E1 JGB@|
NJ RADMOBNMOO @1 RDI<NN @D 1€IDOONEERRMIEH + @INE P1? +<N>CDI@ I<OIN PI?
KM<GDA>PINBCG<M DNO -= @ N PH 1P>CH<NED@I| C<P@® 2B DI @ ?M@ENNO @
?@N NMNOQE@EMNO@MA@HEMIO NDI?@M PH @OQMoMB@l ? MRDD PI? JCI@
sab@MU@kB URDC@®I H l1eM@@e! M ACaovB@ PP ?@M IMNSEBPNR<CG
APIFODD@M@I gNRD<P@1 JAO @A #DISPNNIQ @€l1JAGBMICI @ PIN@NN@RRMNO
UP N@DI@RC]l @ 7® aBGODRADUP €@1 ?@ M@HN@ @UDDPAD @| UP b NPIFD|
P1? PIN@OM@aHD # ONC@TP| B@| UP O b @11 RIM D@ JCIC@DNH][B IPOU@I PH
#| ONCOTP| B@| UP O d @ | RBI ?7<UP @ #SDNO@IU BXBARUP@MBNN@B @Il
RIM PIN @MNO @DIH<@EKI@B@| BERaClO C<@! NG@I| RD D IBCO HEM NJI?@MI
NEP@I PME N@ CDPME A 2@ 'TAMHOD @I! PI? F OQDD@| 7 RDPME N@ @DHs@M
H<>C@m"D@N RIAO NJ @MIN@Ira®RI @QUPPRPA 7@ KOINSGO@! &<I?®| BNA|BEaAD
2M<INKM@IU Pl 4 @MOI@¢ RPA DIN@NI@M@A@R @N PH EB® +@INS@| HZO ?<NN
#SK@MO@II PI? #SK@MO@K@E®| C=@| ?@ 1€IDODONERONDG<M@MPNIBM NK @G3@WD
UP Hx=C@I

$6 67(&.7 '$+,17(5B ,1( (7+,6&+(

' E@@H B D@NaNII@! *@WP>CN C<@| RB K?<BIBDIC@@CDS@ PP B@ NG@BGRACGD
PNREEPI B@| 70M )' DH@NI@M@P O@<N@MO@! )’ @MaMOGMT? . MDONEIM@

DIC<GSTR @GINNGEAD PP ., POU@ROJUHIDD _ PNREEPIB@I £A 20 K@MNEGD

'2 @00 4 IMPMA@PES<MI@NRN ? + @INSGD@ &<P®| BNA|BEATRPM®| <@ERA B!

@DNKM@PQ@| 1@ @I7@ 1K@UDEHB@! UP 1IRCH<NED@| RPM@! @MaMO@MO DI
PNRIFPI B@I 7@M 1P® RA ?<N TRPPH PI? 20D %@H@RAO MI@HD DH

8PN<HH®IC<B HD <K<NN@®| 1TNO@HRPM®@| =@<I?@ D! "@® J@MUN@DQ*1 PI  ?

?ME@BE®| ?@ NK@MDHADM @ED )' BdD@| DD@ @B 1@ H @M@M@ Id®d@H

P>C C<@I RBI PIN HD+<[I<CH @| UPM@A®NN@BHE@A<NNG DB )G<NN@ | @M i®MBMDq




RoOM®?I Rl @ PH=@NOHMI@HKD UBRNER| 5MM Cg@1 ?<NN@DI@ +<[I<C@| R@IB@M
@VOCR@M@EN@DI@NMRI N3I<GRIM E@ME@DCE® PP UP@GINED )' 1ITNO@HALMAE PG| B
Q@AMABB #D@ NSC@ #OCDE>)' RoM@ DI Z@M@DINCGDBIHHD @CDC@! , IMHDI PI?
%MPPNIOU@B DRB-@D @BHNE®O PB@POUGE®I! P1? RIM@ M@INE<AONKSDB P1?
=@<N1

"<RDM)'+ J?@®@I PI? DM@ MIBM<HEIM @ MOEPADMI P2 @R@MO@MI (8 €320
b=@BNN@! DNOPI@NQMIAOBD QI DCI@!I UP @GKB@I ?<NN @IDOM<INKGD NDI
4 @MEIRMOB @MZH@I PI? $@@®M E@@! Rl @R<N G@BA@O 5 M =N=C@I
"D@INGBRNBRIQM@MPB@!| DI @@ n?@ 1PKIMO P15 <MOBNZ2®@INO@? P 1EMDO@
UPM @&PIB BEoHB @ @ M 3F@& Hain FGAPHIDNN @ MP|

#Dl@ GxNOV@ )' RbM@ M@ 3IUPEGDRAD@! <FKEM@I| GNEM@MC@ PI?
OMIU@H APIBDD@M@I| GeENeM@ )' ITNO@HRbMP|I YA (M@ MBHeEM @ & DN@NMBE&!| P1?
b=@MWODFIGBG QMABB PH HD "DN@@GE@MI PHURBRD|

'H DE@PI BN@M@DNEBT@NIDE @GCDC@ )' <l | POU@NMNUIENMO @1 % @RBNIKEV CHEDI
JIMDEM@I PGS NKED@RQDG?PI B =@ MBNECOBD| "D@ *@WM]AO@MRP| DI@M B
?@ BIFOQDNR@DN@@N 1TNO@HNONKMHLA N@®! #AGVMPB@I @MNA® N@@I
# ONCOTP| B@l P[@M M<AO QU@ &M N@DP@MRPPIB Xl@ 1CRIDBERDAI
PlIO@M@&| "@MMBDE 1TNO@HRLMPI ?@ M@DN@G<NCPI7OM GHEM]AO@ [DM<©
QoMNBoIMI D@l 7@<DE@GI BENVOIDNN@MDE Ch@MB@I| PI? N©@ ?<@D BPI@MNObOU@I
2 <I?=M@®@ PI/P<GDD @N 30@MID URRSENN@NID RbMRI D@1 POU@MI?PI
?0M 3R@ BRI 1xX2@! UPABE PI? ?<N NJUG<B8P @HOIG® SJCe@ri?@! QI
*oMRP@I PI? *@CM@M @l AMDMI

DN @NRED DNOMN@| @@M @l @MNEB| @@ %@®DIN=<AQIQ) JG&B DI
P1?)JG@BD®I PI1? ) JG@®| PAURP@I PI? NBC <I D& UP &@BGIDPH ?<N @PNNON@DI
AbM Mi@HD UP ClIM®! #MAMPB@I! PI? =@]CMO@@MA4@I| RNUPPNE@I PI?
UPQ@GINRD | =@M RUPrl ?@! 1@ &l O@IRC*@MPP@ PP #®@MI DI "DMNMND@|
P1? # ONCOTP| B@l @BbR@@! PH =@NN@M ROQMER?&IR IGHhe! @BEZ@l UP
Fall @I PI? @DI ) GDH@QN@M®OIERN P? ?2@M )< MNE<AO UENg@! H=@NO@I| R[@ @N
R@II N I @NO@@D]PHH@M@D2@P@NOKEAIN DH @ M@TR MoMNOGTR| '10@B@I1U
DI 70M PGB PA @H *PAP@I UP &I PI? ) IHK@@IU@| UP @R R<Il Pl ? RJ
DHHOM @M &BGD DNO

JHH<N<ID 0 @ <@93>7 2 B5 (1=5%B>> ?5C <7BE>93"?>?3E<HES14 D $EB?=5
?=7/>9ID%? ?0Q<I>@N DI@PM<GINHQD . MJ>@NBIDTNO@HN

4 <MNG® * ' 5@53BB6 E=1> ED>?7=19>'53==545B (CB= M? $>20 @> SIMFNGK

JI 0 @NKJIING @>JHHDP<OD

&JGHON 5+D< $ E941>35 6B B>5BDIF5 9> BADS1>4 BGIBS 31 @N>J<MDN
1IPNN@M >F9C82> E5535 BD9\3928<<9%5 1>4 BS5 B98 8 41@D9RSO3 B89RBIOHEC
. MI>@@BRUA @C ' I+ JA@QM&D Jl ' #OCBN <P 1J>[@DT NNJ>DD
AM 'JHKPOB +<>CDI@MT @ 7 JNF g



N L

#OCEG BR@OMN J| G PN@ NMOED<GO@EB@ P @ @ ?<0< DI G@BB <I? GMIDB AM
@P>0QIJMKPME@<I IJHHDNND-> OF@M

1>Cl@@M 1D 1>4 7<9BD) 85 945> 1DBCD 1@MHEE-?EB 10 1>4 ?>DK -?BB, 7B4
5 5 ,JMOJI ! JHK<IT

2GDGD @@O< ?<HR<C + @O <G 81D 98DHFI< 9C7EIRIOL I>7< 81D %) 1C
131G CBE?6 EC9>81R70 9> B31D3? 1H<MO *@HDB #I QPMJIIH@DN

3 1 "@KMO@D JA#>QD -t>@ JA #? P>QID<G 20€1 JGBT BD9\39:8B<<9%5 >4
EDB 5 )51339>7 24 I51B>9>7>CSBIT 24 ' 53==541D$T5 <NCMHEOJI "!



https://education.ec.europa.eu/news/ethical-guidelines-on-the-use-of-artificial-intelligence-and-data-in-teaching-and-learning-for-educators
https://education.ec.europa.eu/news/ethical-guidelines-on-the-use-of-artificial-intelligence-and-data-in-teaching-and-learning-for-educators




#DIB@ ]?<BIBDII@|I PI? .]?<BIB@l OMHO@! 1) @D@M @EIJGBm@™ ?M@m <@G
DGPI BNKM@&EHD aBl@! RbM@ 5 <N NOCG@NN@I| RAERIM@I DNO DE® IZRH ?@M
1>Co@MD@P| P1? 1>C@M@M @8B<<@1 Pl ? . MbABNKME@E KD aBIO @DI 288 @ MBO
JCl@ @@ l@P@I MO@ @®@I1 .J?><NO @M @D g J) KJ DDA | #HKAZ 81 B@! UPH
3H B<IB HD B@MIaM )' 1eP@I PI1? 1>CPG@MER NKNM@P?<JI DAM@ )G<NN@ |@MH
IC< 0%.2A@NO UP>g@| "D@ YEDRNE<AO@|! NGWM@PR D@ M@DNBPU@ g@D
UPBIAOBD | M@INBPUG@IME@|! UPAADB @] 1>XXb@MDO®I| PI? 1>Co@M gdig! ?@N@N
Q@MBMECY COO@MH<@P@ PP URP-@MI@5 Pl ?@MPIR B@NJD )' UP NChbOU@I (<
PI? ?<N <@@ RJa@ @D #R@MO@II PI? #SK@MO @D FR1B@M <@EN 3 @oPO@MB<I
=@ADbRD@I

5 M 0@l ?<NN@D@NKP@ 'Cl@l CDGA@ND RO @@EI JGB@DEI@ aBGD@I
4 IMO@F3 3IUPG]IBGDRaD@| @DERB =@NN @ NaWHIR®



DV



11)Q+581* ,1 *(1(5$7, 9( 81"
219(56$7,21(//(

+1& #* & **'11 7 )" (-&, &30*#7

(6&+,&+7(

# ?2@ J@HE@M RPM?@ &M 6D !C0%.2 QMBING® @DI !@xJO 1ITNO@H 7?78 <
FoINOGDOM 0@B@IU ) =<NBMO @ FP@MaBBO RA @H 1KMEHI? @G %.2 #N | POUO
2@Cl1JEB@| UPM@N¥@DPB I<ObBIC@M 1K@ ,<OPM<G BR8@ MJ>@NBID. PH
3l O@MOPBRI UP@RMIM@IC< 0%.2 RM ?<NdBJO@ Da®® [ & MG MIAGN =<2 M
DH %@BINOU UP A@DCEDI2GN C<@N ?< @M@ KNG DSCHaAD RA ND BoUMBI PI?
7@ $l O<D=@s@® 'll @CKE @M F>C@ |<C N@O®M #DIAMEB COO@ @@WH<GN @DI
+DGEBD POUGR®DG @NaM B DNGHNEGO@I| 280 UP@a M@ PIR@DG @Na ?
DGPIB <H M@DNEOU P1 DH GGB @B@NB®O@\®@| F<Il IC< 0%.2 F<Il $ MB@I
—@<DRMO@I PI1ID =@PB<@| R@ @H 4@MA<NNR¥ @<DGN PANDU@I PI! J?@N
Pl O@MNObOU@I
%.2 %@NGD M@ ONEDIM<INMHDOM DNO @DV *<BPB@ W?@ **+ 7?<N

?PME"@ @ *@MIDB=<NDMEHPA @@IM@BD| "<O@IWB@ +DGGM@I "<O@PIFO@ g

% "< O@OM<@NO REBMDI +J?@G ?<0RR Bl ?@MOH<G BMa[@M [DISCEBREIGG
+J?7@08 'C<0%.2 H<CO HD "DN@H JP@G @AINSGOD@ 3I0O@NMOPB@! HaBGD
4 @M@BOS<RNEBYMbFO RID? @DI M *<BP8@ WJ?@ NJ OM@MD ?<NN @N-CKDEIMO
DI @@H 16U XnCaoMB@l F<Il JCIGDC R@ @@| BIFQD UPH <POJHODN®I
4 @NQGNAB@I QI 2 @OI<CMEIO@| P? ?2IDN@MJIJU@NN ?<MONE@O0 PH BMa| @®IBEH+
<l 2 @O UPRB KM@

DD



"'D@ 8@ECN@EIMABNXER| )

1D DM #DINBEB CO @NEBD,@P@Ns@l DI @UPBA 2@ 16<gPIB P1? #1 ORB-®I B QI
B! )'2 JJGN@e@! Ql ? @@ RM @B@® DI@M-RINC@P@| %M+ AANG@BC@|
C<@l| 4M,JQ@HE@M RPNNO@RAM NE RR1B@ #@INE@| R<N DB @D )' DNO PI
K@OUGINDI @BMBYR® !C<0%.2 AbM @@ @INE@| DI @M %@8EAO PIDIN@NIAQM@
DH DI BR@OME@B@BGD BERIM®@I #N UQ@DOED NO < ?<NN MD?@N@a2| JGB@|
R@QD@M@BE-@s| PI? AbM ©@GH 2R3 BNFRN@JIQ J>C BMa[@M@RrOU@| NQ@NMDI

(1(5%7, 9( G $6,67 '$6C

%@ ) ITNO@H @M@ @R P@ ''CR@ DI IIMH QI D&G@MI @O0 P?D 4D@J
PI? H@M

o DG@M %@WQR ) F<Il| @P@ THWPA @M %MER@ HC<I?@ @M BSM
@VNBRU @DI@P@NOURA @M %MAEB@ @N %EINDN @V@MNJII @M @D
| @P@ *2NE<ACPA @M %MER@ @G@M =@ER®| 1U @D D

0 2@G0 %@NQD )' F<Il UPH 1>CM@@1 QI , <CMEIO@MO@H %@300@! P?
NJBM "M@b>C@MI@MBP@ FMP! 1 F<Il #>C @MRP@ RM?! PH 280@
QI @D@M 1ki2@ DI @GDKP@M@ ERMNEDI

o P?D %@@NQR ) F<|l| @P@PNOPFD@ 1JPP@GEO@ RINJIBN
1KM:CPAI<CHA| BB @ M@|

"D@ *DNC@MABGOFAD@| RI® DHBM G®M=@M G<NN@ PLB UPHCNO GHAB @ NDOE)|
)2 JIGN B@i¢ R® !C0%.2 UP N@MH ,<H@| F<H

%(5 :$6 9(5%,5*7 6,&+ +,17(5 (,1(0 $0(1C

%@@NED )' 2JJGN NDQEBENG@EDQ@ DINEM % @@ RM <GNJ DI @@L 0 2 JIGNJ
DIBIC<O ICO%.2 PI?%JIB@ M? DIBOP@ #BH<@ @DI



(95 CO>HA5BD 6B 9= 94E>TCGH> (B<s> (95 CDEB (95 58\B> 945B> 9= AB P 29C 185>
G1C 81D %) 9CD-EGI5G JES0S5=#1=5>1= BNEBBGIBE 45B ¥B9[ 81D 4R9> B?==D B4 F93 59>97
59@% GO5G 9558 HE>7 59:5G0D GBB> ;1>> (38E925 58>QR5B5EBX5> )SHDISB 81D %) 5BANBD

"<N AB@P@ #NBIDN G2 DB !C<O R@EMO

"@M <H@ n!CO%.2m NIO-CIEPN @! 5aMO@MI n'Gm P n%.2m UPN<HB@I| n!C<Om =@POa@~ND
HOD E@HX®H RA AM@BEK@ PP DIAMH@B®@ 5@DN@ UWP@MO@| n%.2m NSD@bM nY@0E0 M@ OMR DI
2M<INMH2MRxN =@@PO@?<NN !'@%.2 RIFGIZ BPO MADI DN@P@ "B R® 280 D&M RI1JIPI ?N
UP @MB@@

"<N $JB@P@ G3!C<0%.2 B @@MO

50D 6#b> (95 CAFIEI8D GIBE 5C 81D %) 859LBE> 4B YB1DX59<?==D 4185BI1C & C8®35B5
=9D "5>@5> BEBBN<MD95 P>>5> 5% BB ?46B 59>86=1 59525> B4 5 G4B59> THC DEE 8>5> 5%
COFXs >DGBD JEZ5> C 9CP IXC BB =1> =9D 55= BBE4 @3B5> 4B 15>E> 1 6CD BR<G59L
EL586=;1>> 5C E38 9> FEB958>5> (@385> 8100> G1OH6R) 9+45B E6 8B I>5H> , 5<[HEB 8946B =133D

5B Y%)X) 59< 9CD B@38%> ?=@9J95BDC @) Y 555BDIFSEBARS4 )B>CB-5BX125B 4%
. EB>B3B5B AEBCDH49B 813 JE 5B5> = BE >45 258EBDG41C 81D %) 595 "5>75 BS5B>D 81A5=
SCP>5>G5FC Q3858 BDSk B4, 52C3D 386> 8102 G95H & E3B DECGEL> 4E 5DG1C
$B>CIOC 9CDIZC2RC BB <4’ JB (BES B/1>5> GIB B4 59> HO5BD> 15 =P/<3b> 5B985> BGBIS>
9CD

"<N $JB@P@ G M? B @MEMO

81D %) 9CD 59:BD B? Q>CEEbB>B<<9%] 495 1<CHb !1>7E1% "?4 5 23598>5D GAB 1C 2%EBD
41C & =9D 58>BIE%H> 1B>CD =9D 5HD = 9F7B== 3?45 DB>95BDBBEG1C G 38 5B=P/<ED ) SHD JE
75>5B9%B (@35> JE QAGB6> FEB3958>5 BB> F2 ;B1DIF5>81<E> JE BHI25>3 85 B B> E6
9>B=1DIFH%KJE 25iDCBD>>

, 1BE 5>BN<DS1D %) 1<€ 45> 57B9[ YS1DM¥ B> G59CH1a5>DGY3D @5 S5 =9D "55885>
JE 6QB> (95 P>>5> 81D %) H75> Q25B AR<P<EH CBE> B4 5 GEB59> HL DE COS-EL(G4 B4
89<688 JE 253DGBB> (95 P>>5> @718 (@1L =9081D %) 8125> 915= (956 93D 538985> 54935 2468
C71B B7B= = 4C JEBBHI25>




| 2D@N@U2GN@@| RM @@ #B<@ MIHKO@DI P? Fall @
$DP@! 2<Il @D %@NKE]? C Rl Q@MBR @@ )' HID @@H !C<0 JO
AbG/I@| "® *DNO@WPaBGDFRAD@! RD @N@JIGN ‘@M]AO@!

4<-@ 1@ 0 20M *@MBP@! PI? 4 @MRIEBN<B@NGED DI@V BGEM! PI?
"DNIPNNDb =@M %@! Y| =@MP<IR| D! B G@B@| Rl @ RBI? DH@M G®M PIRIM B@|
B@aMO DI 2@N@HC@PC ?4MRA @DLID @EBGD@! 'ClI@1 @DI %@NEM]
UP AHC@| g+@@@| 1@ <GNRIB ?<N '@ J2@M@ *@N@P@!
C@®@| Rl 0@ g@E O@! @®I N'C<OM+@M @DI@B< AN
2<N 1@ ME@@NEM@IbNN@| XD PA @Dl 0@RIIM@MED J@M @@ AbM @DI
31 O@MIDNCID JBM @ MAN@RF@! #N DNOOMQANINGD #MBIDNN@ (WPNBEE |
P17 2<Il ?D@ =@NO@BFEALMV® | R@F PNUPR]@H

5 @Il 109 '®1@ @INSGD@| §CBRADE@| HD®| $CBRAD@| @M +<8D@ FH=DI@®M@!

Fall @ ?@N@IGN B FM@I@MMIPFOGEM Pl @@OMBM He@! "@IF@! 1@ DH@M
2<M<l ?2<N R<N@2JIGN KMII@M@MBDE:UP FaBMO@M@P @@ MD ?MRA UP @M
RO® H<I HD 2@N@J2GN %@NK@]ANO PINEP @I 1@ ND<I R<N DKMBR@M@| PI=
@N AbMBLEP 'CM@ Ch@MD® | PI? 1>Ch@ MO USIDNO

(1(5%7, 9( ,1#3$+/(1

"D@ MBA@P@ %MRrU@BD @1 NGE@D@| #Mi8 QI 'IC< 0%.2 URDN®! , JQ@H@M Pl ?
+<D  @M@D DI@M @MNJE@ |<C 2@H 1040 0@ !0R3%.2 @M +DGGDPOUGM
B@&DIl @ #N N@DIRA CHE@ION®@| ?<NESDS (<M@ FMEOEPH @D |CIGE@

+ @E@ENO@DI UPX@EMROM @ 2RIDO@NIIRM® =@IBO@



"D@ & 2%.2 10<ODN@DRI OJI®@NOE@NGRD@NDE®M !! 7 3H @D@ YK® 7®N@M *DU@IU UP
NG@| FP@| 1@ fMO@AUFOKNM@ER>JHHIN IMESP@IN@N  COOKNM@ER>JHHIN IMESE@IN@N
M@AK@Q@MN@

5 |ICM@1!C< 0%.2 N@OIl &aC@PIFO DH +<D @MM@IaR MAM @ PEL @M@ BMIJ[@M
QGROED R]|MI@ <I?@M@@BENMID )'2JIJGN RD DB IC<O PP <M? @IA<GGN <I
.JKPGYIDD ERDIl @ "D@ JKPGYDP @ DI B !IC<O =@B<Il UP W@®@BGN *MINJAO
IC< 0%.2 DH +]MU @MRM PI? <{P>C <M? BRDII O @@ IA<GGRIEMI <I| @200

COOKNRRR AIM-@NIH ND @@ MIM?H MM >C<OBR @@MTOBDIP M@IG@ @7
OJ FIJR DI NDH@& O@ MBI <<?>=><

COOKNRRR U?I@>JH <MSBR C<O DN>OBR <I? RCT ?J@NDHOO @O® @& TOB DI
TP 1 @@3J FIJR

COOKNKE<D NOSM?2@P | @NCJIR GNB) GBPB@ H?@N ROBEINMHN>Q @ NJEDT
<I?<D

COOKNRRR R@MMPHIMBB@ P< B@ @ N <@KG<DIBIMOCHN BRVF

COOKN @ N D IR GRIE>JH B@ @ NDEID) <EKKGBODN

COOKNRRR OJI®@NQIRINGD | = GB>C<OBR NODNND

COOKNJJO><KHPS?@BD>>>C<OBR QN =BPC<O RCBCDN =GD@MA< ? ?



https://creativecommons.org/licenses/by/4.0/https://creativecommons.org/licenses/by/2.0/?ref=openverse
https://creativecommons.org/licenses/by/4.0/https://creativecommons.org/licenses/by/2.0/?ref=openverse
https://www.forbes.com/sites/bernardmarr/2022/12/21/chatgpt-everything-you-really-need-to-know-in-simple-terms/?sh=16674aadcbca
https://www.forbes.com/sites/bernardmarr/2022/12/21/chatgpt-everything-you-really-need-to-know-in-simple-terms/?sh=16674aadcbca
https://www.zdnet.com/article/what-is-chatgpt-and-why-does-it-matter-heres-everything-you-need-to-know/
https://www.zdnet.com/article/what-is-chatgpt-and-why-does-it-matter-heres-everything-you-need-to-know/
https://hai.stanford.edu/news/how-large-language-models-will-transform-science-society-and-ai
https://hai.stanford.edu/news/how-large-language-models-will-transform-science-society-and-ai
https://www.weforum.org/agenda/2023/02/generative-ai-explain-algorithms-work/
https://research.aimultiple.com/generative-ai-applications/
https://www.tooltester.com/en/blog/chatgpt-statistics/
https://bootcamp.uxdesign.cc/chatgpt-vs-bing-chat-which-is-better-2e46fa821d7d

(1(5%7, 9( )Q5'$6
/$66(1=,00(5  (,/ D

$6 781T :(11 -(0$1' 9256&+/0*7T (,1( .7, 9,707 0,7 (,1(0
*(1(5$7, 9(1 A 22/ $86=8352%,(5(1C $6 ,67 =8 781T :(11 ,( (,1(
"(()Q5 (,1( .7, 9, 707 +$%(1T $%(5 1,&+7 :,66(1T :,( (", (6(
$13$66(1 62//(1C

3IN@M & DNO@LB@@®W #QEBMB 2@M PNR<CG PI1?@M
$DP@! "PM>CAb®IPB NGC@M BODP@! UP BI@MNObOU@!I
PBMP? ?2@M M<i@! #ORF-@| B ?@N@®S! JGB® PP ?@M
“@N@I @RMPH Rp | 2<ONE@ ?<NN HD?@ @NMH<b@ E@C<2C@H< PP ) JI O@D
2 1sc@mvo@l P2 | ]I ?@MI F<Il Rll @I IDCO <@&E$B@| 7”@ @@ *@WFM<AO CBI@
1>Ch@M  AbM_@1?| HPNN DHJMPN RB@AHNIO ®N®I 5M 0q@! ?<NN RDCI@I
PEGIGEE_PNEB<NN@! "@|F<INOa[@ @@! fll @1 ?@ DI @ @M@OSTD@! *@B @D
C=al @HAC®@! PI? ?PMS $IMNCPIB PI? $<GGN@@RIPIO@MNObOUO
R@M®I
DOO@ =@@! W?<NN RDDI N@H B> PM NSC@ FORDP@I @€0@! =@@@!
2B *@WM<AOPID>CO 7@ *@Q@IP@| HD DM@ NI )' DIO@B@MO 3IN@M@@NVIsiAbM
R@N@! DI @H *DIF DH )<NOQ@GRIMEMO



https://pressbooks.pub/aiforteachers/chapter/generative-ais-where-should-a-teacher-use-them/
https://pressbooks.pub/aiforteachers/chapter/generative-ais-where-should-a-teacher-use-them/
https://pressbooks.pub/aiforteachers/chapter/generative-ais-where-should-a-teacher-use-them/
https://pressbooks.pub/aiforteachers/chapter/generative-ais-where-should-a-teacher-use-them/
https://pressbooks.pub/aiforteachers/chapter/generative-ais-where-should-a-teacher-use-them/

P>C R@Il 10@ 1800 ?Ql b =@MU@PBEONINNG @D )' 2JIGN @l.GOU DI@M PR3 B
C<@I NG| @ACT@I| RM 'Cl@l MIB@P UPHDI@NO @CHORDD RNUPKM®M@| =@IM?
B @Ne DE1IJGB@ UPH #DIBIKIHH O "[@NaH O@ '@| @@ |

o UP @MN@® R<N HD®| 2JJGN@MEE D@D )' H aBGD DNOPR<N IBCO

0 ) PMN@HRD@@P UBMHPGEM@| @M PHURRO@ DHENI@M@ PH UP
@ON@TB®| R<N <GNPARB<@ B@@| RAM®| F<II Pl ? R<N IBCO !C<0%.2 CO
NBC =@DIER@DN@ <@@2#/DI @RI Cb@MD®! PI? 1>Ch@M =@DH
1>CM@@!1 QI PANDU@I UE®! PI1? Fall O@ =@@VPSREDNP QI
10<P<M?RANDU@| AbMPRIRB<@! IDCO POMIB@P N@DI @Il ?<N 8@ ?MDlI
—@NCI5DNN@UPABR| J2@MPAURP@I| +aBGD@MERDNENN @] B @@!
4 IBU<CHB @ R@VMENHDAE? @1 R %MREKMEED @XM<BDE® FORDD@I P?
Hbl ?2GEx@ MIN@ED @| @DIN@R| Plb=@M @BI&: (J? @M@ DS MB@!|
CDIPNBZ@!

0 4@VNO@LD @ %M@IU@RBES JGB@?<HD 10 @POU@AF @| PH ?@
*@MBP@! UP BORRM@ PCIN@NO DI@<$O<IEDP? ) M@DDP @DIUBN@|

0 3l ? ?<HD 1@ NDIDCO =<B@]l BO Ab@G R@!l 708 IPCNO@ %@ ?D@N@M
2@C1JGB@| HD U>C AMOSMDCGRM@PE OD @| 0@ <GP RD?

o 108 &l @ N® POU@| PHNI@M @DN@G<NCPUP @MBAIMI P? | @P@ &I UP
@FP1 ?7@| 7@ 'C@! QM@M @3B0 UP-NEM@@P J?@M O@ARRDPB RM@|

0 , POU@I@R® IMO@OBP@M "@IFIN|@ PT@MIHDG?@| 2@ B@CaBGD NI

D



0 %@NOW@ 1D @ #ORB-®I B P1? ?[@ $MNEPI B <I ?@| KP<BIBDNC@|
| R@PPIB@I ?@N@Q@MGN EDB@OIQLOIR| FO@PMAVQB®DNEQ | R M®@I

%@ETUG@B @QHAC®! RM 'Ci@l <IB@NCON @M @PMBEAD @M @EIJEB@ PP DM@M
+ @C?@ MB@P 70 #DIG@OD@|I E@W PODD PP DM@M GRE-GIB DI @@H

, JOBBC ANOURIAG "@N RD 'Cl@l @@ ? PMU Pl GKBAMBEDD PNRIFP| B@|
E@®@M PODD UPH@MBRE@| UP@RE@MM@| PPI@N@ @&@3COPB@I HD '@ JG@@&! UP
?DNFO@M @I

5$*(1 =8 O'$*2*,. 81' 5%:,6

(@@®M F<Il @®! FORDP AbM ?<N )G<NN@ANHMHEGR@! #N F<Il QMFJHH @1 ?<NN@ID
PN DM 8D @M@SIDF BHH @I PI? R@IB 4@MNQPN AbM@IDPAD DH )G<NN@IUD&M
C<@! -? @M @N P@ @DB @ N@@ ABM @L3IDQ@ MNINNO@NED | APIDDD@ME@M
ID>CO AbM @D2@@IB@M@NO @I ?00 FODDP AbMM®@| 310@MIOR B DNAIIFO@
N@ RA GB@ HOO AbME@MMVER:B@! NIMB RAII N@ 1500 PME @@ NGRE K}<BIBDINC@
2C@JMEDP? 31 0@ MDD @MARER | ENObOWD? R @ REED| 1 ?<@M| E@®@ FORDD
HOD MB@| UPN 2<BIBDF PP . M<BDEDGP @M<IU@ED!



5$*(1 =85 9(5:(1'(7(1 *(1(5$7, 9(1

"<N &@MUNO@IDMADNID| )' | R@PPIB DNO @MB*<BPB@ WU?@ **+ J? @M @DI
DGHJ?@G "DqRINIHJ? @G"@M *BPDNA<H !C JHNA MbFO @N NRN<4 @M@ BO8X
B@NBO (@H@I N® OMB *<BP8@ W7? @NVB RO "O@I@B@I NRS@| ?4DI 1<C + PNO@MI
PI? R@M®| DHKOM @9QDM DI NORN@DRGINCQ DiEI® #NBIDNN@ UP @®UG@RB
Ne@BM HDINEGD@ 1KM3@ PP %@7?<I@l m #02 *-- + %.2 **<+ Pl 7?7 .<*
ND? <G *¥ B *<BP8@ WJ?@N "<N @NKM@P@ "@HF@MIDB+ J? @G AbM @K RD <GN
"DgPNIDNH J? @G =@01@D 1G& "DgPBIPI ? +D?EJPM@ NDI =@<Il O@ @[EERD<AbM

#l ORD@M ?<NPOO@NRAWH@| J7@M @DIOKmM F<Il @DI *@H@I| PI? @N AbM
=@NODB@ PB<@! R @ @<DRMOM QI IAM< B@I| PI? ?[@ 8PN<HBIA<NNPIQI

PANDU@ I @D@M ONDEDHI>1CDSH> -? @M@ITH@! @DI **+ J7@M @DI!IC<&JO

Be@@l @Dl KM<#B<@| @Dl 8M@H@! PHA<BME&® MJIBM<HHEDNM@D@| I PP
QM@DLet@| 7?<N #M@BDN <GN R@PPIBNK® !C<OK?A#GHD !JHKIN@
"M@<HOP?2D, BO!<AD.CJOJLIID . DOIMT p

-K@I' C< O N@"ro.2 Pl ? %.2 HDO MJIHKO 0@NKJIN@ @@BKPI? 0 @851 AbM @D
FU@KO<IUI)'IC<GO@I@D=B@NODEHPH !C<OBR UP @@ @I #DI %JJBEBMNSPI BNO@<H
OM<@MO@+. HDO RDNN@WEOC@|1 PI? H<KO@HODANRI "<O@I| PH +DBMQ< UB<@@I|
"D@N@N XKMI??@GC @@ ?<Il @ =@NO@@HNMBN@ AbMDABMSHI? @GR@PPI B
UPM *aNBI QI /P<I ODOQ@ @<NJIB. MF@HKD! #N RM DI @M B@A<NO @M T@IRDM
. MF@HD RA <C@M , M@aR DI .CTNDF JBB®!C @HD®5 IMOEx*AONRDNNEANDQ| PI
<I?@M@IBNN@INAO@| @R<ICOSEN "@ B @MADMI UBNEDD|

"@MU@RID? <l DMBDENODHH B @@N 1KMHJI? @GN AbNVPCENUBB@ g #%0.2 ¢
BoM@D@ ?<N KIC8>CRDNN@| PP@M @OCEPIB QI 4 IMPMG@ DIBID (q@OGD5 DNN@I
b=@MERIO@ *@MPI? @ @MB]IUMRD

"D@ ®DENODHM B @@N 1KNHJI? @GN AbN@RINODEHP B<-@ RBO NO PA N@DI
#UD@IU =@ N MB<@ RN -= ?<N BON<GI@<H® ¢ @D@H @DBdh 31 O@W@H@I
=@MIEBDNGERD?!IC< 0%.2 QI -K@I1' J? @MJ@DI 4@M@NBR@H@I| PA @H +KI?@G
<Pv<PO RBO NO R@@MPHPA LEC@QCED PP "< O@INPOURN 5@II H<I PI O@MAB>
R@CA@N 3F? @CAMRP@ RD? J&10 @NOCIINRICG T #NIB@ <GRX ?[@ %M@IU@N?
) @MIF? @GN UPBEO @I P? NBC <IUPN@ | R@M R<N ?€H®H=CO O



5$*(1 +,16,&+7/,&+ '(5 ,*181*)Q5 ,( 81' +5( &+Q/(5,11(1 81"
&+Q/(5

P>C R@I @® FODDD <@EHIR @MUERP ?<N @MEP@ GE@NQD ) 2JJG ?<N =@NO@
Pl ? @CDONO@A®H +FO DNGPMN @ FORDP @I11J>C <I 'CM@ )G<NNEB<NNGER®@|
5 D =@D@@Y 2JJG WNN@! @ HBGD@MEDN@MAM@ 'BOpA® PMEADBI@! =@M
108 '® 88 @M@ D+ aBGD@MEDN Q18D | 1@ @@I16PE| B AbM #B:=@ @DR| J2@M
2@VMDDE®! @GR@MEPRAN -POKPON ME@M CPN NIG@ @D@N<B@ #MMEB AbM @
GCl @P N@DI RIHID 'M@! 5@MO@| <GNIVM@AC®M@DINGIIHH

DV



2GDGD @0O< ?<WHR<C + @O <G 81D 98IHFI< ICTEIRI9P 1> 81D %) 1C
131G CEE?6 EC9>81R70 9> 831D3? 1H<MO *@HDB #I QPMJIIH@DN

&JGHON 5+D< $ E941>35 6B 3>5BDI9F5 9>BaADS?1>4 BGIBS 31 @N>J<MDN
@F@OM @ <GF7B==9>7C 1B T$B 1D !51AD*G4 R 5 4E31D¥A< $aBDEODO54

81&>EC 8 ?45 53BD%?. MI>@@BBUA @COC +2 @EID><G 1TKINBH JI

I JHKPO@MV@Fm #P>0D4  1'%!1# NNJ>DRD AIM 1JHKPOBI +<>CD@MT
, @7INF g

IC JHNF , 0J=@MON '<GPHPGG #?1= 8?2=Cl )85 1<E%=-96 B 81D %) 2C@
, @ 7IMF 2DH@ON

*@RRIRT>U I ?M@<NN@I"J C<I " @ <@¥9>7 &E4DADIFH1C>9>7 BR5=C G8D
11 >7E1% "?4 <CrJIB@ @N@E

#IF @BE?< ) @ <G8lD@DB ??4 > $@BDODO34 81<5>FEC 8 1185 11>7E1% "?4 5<C
6B 4E3LDS? #7? N6DQ

DD



(1(5$7, 9( )Q5'$6
/$66(1=,00(5  (,/

,13$$5 '((1)Q5 .7, 9, 707(1 0, 7 *(1(5%7, 9(5

DU (1(5%7, 9( )Q5'$6 /$1(1 81" 17:(5)(1 921 856(1 81'
&+8/6781'(1 9(5:(1'(1

@1a0BR| 1@ "B @| AbN?@PENOHB @BOMMOWNN@A@Ma+COQ! 1D @PQ@ WD
PI? F ODDP@! @DIM@| DIFSQ@ @=MO®I AbM @D R@MAPI7@M #BEHONN@ @AM
F OQDP@! + a>00@! 1 @@! |@P@! RKBIBDN@! IN<OU @P@@EIJIGB@I PI?

+< O@MBLEINKMIPM@IC< GJONdH 0@l =@D <@E@D"BR! @@! "<Ms@M CPN
Fall O@! 1® @ 1JAOR@ ?<UP H@D| 7@| @MNO@RPMA AbMOED MMIDIE]I @ *@ M|\ @&

IG @DPB@!I AbM PQRDP@I MEEB@ PRI RDNN@INACGR #E@MEHD@ ROD
"DNPNNIN<I M@BB®! UP@MA<NN@I

2K #N DNO @BPO@@H 4MRN @NO@@HE RBC@ 2@HDI PI? IN] OU@GBD@PO
R@M®I NG@! PI? R<N DHPMN J@M D@M 3D@KMIDNCRD @ MU@IMRI NGG 'NO @N @DI
) JIU@O JBM @OHNMAL@I] RA ?<N @=U@®I| 5 @C@ MOJQ3I O@MMIDH>CO@| 1D
?PMEALEI @I

@DNED

IP@G@#S<HDIDB 1>@b@ #2>0D DI IC< 0%.2 |4S KGMOIMT 10PIA %@DNIR MOSD<GO@EDH@

F ORDP#MNG@ @@M 3D @ MXIDI @ BOHHO B@NQEH )' 2JJG 1C0%.2

4@MBP@@ #B:@#MNG@ @@! 3I0@MIDE@MD 1<C 2@H #+J?@G @DA®! &GRNNBMBI AbM
1>Ch@M D@1 ?4ING@® 2@ @DI BPO@MWNQRIDN AbM @REM@ PIID-CO @@IPE@M@ @®MBE @G| €A BH
, M@R Q1GNN@<@| D@ 2QEQ@HER| *@NDP@| &D@ PP 3| O@MNOBXIPI NDHD @H 2@H<
NER@M OPI

Z=@®BM "@M POJM AXPID !C0%.2| ORMO <GRNB<BNKPI® bOUED 1@ HWNNO@ ?<II < @D




@ DMAIDNN@W? Co@MD@| P1? 1>C@M@| *@MIs<| PI? ?2@1 8PB<B UP @NNJPM>@R&EKNNOaR@| #M
AbBO@ CDIUP ?<@iN7:BIB@| 20@Z[@ 1BCO CDGAMED NOMEM PI? <PA @G PV<P@| NGG@! @
CDGAR@IDA -= RICG ?<N #BIBPDN 1>C (@ AHMERE@| HPNNO@ MPO@@ @WNN @ *eM@M @DIUED
rl ?@! RbM@1 QM <@6 M@ @E®R| ?[@ <H |A<IB DM@MPwC| NO@®| ?< ND @ OP@G=DMIFC H 0D
PHA<BM&@®| 0@NNJIPM>@MaGB

Y3B GB 262>45K 2559BB,D F2 4B N89 59595 >1DEGUR>G316E%Hb (DB45 JE SES> 495H6 8=  "?4 5<<
21C9SBIE3 G5> 59>9%bB B2>9G 59> G5>97 §=<53>B1<w> GB> B4 FSEEIEBE254B6D9T3BB55>W

U (1(5%7, 9( )Q5',( 567(// 81* $1635(&+(1'(5 T 08/7,02'$/(5 81'
,17(*5$7, 9(5 1+$/ 7(=8 (,1(0 +(0$ 9(5:(0'(0

100 &1 O@| BN ) | R@PPIB @M&P@! PH

'1C<@@ BD@UPB UP®I .C]l JH@@! 1KME@ PP ) P@GPM CDIUPU@ALB

@MGM @@ PP <INKM@@P@ @M RI4?@JN @DIUBNDLB

%@NCBCO@I| UP @G@IARE @DIUPA®B ?@ @1 280DICEANObOU@I

I JI >@&O +<KN UP @B0@

ME@D<I0 @@ BEAM 3D@MIDNCKD @NRURS@! UP KAKCM<IEM @I P

UPN<HE®IUPA<NN@ PIF<=@I| UP FN[DI

0 +<O@ PP, <OPMRDNNZIAS @ @RBOM-KNOMIFRIPBNO@ DRD@H H<I
1DHPGRD @1 UBD PP @DNER RN <P@M@|I-£@M| HDOE® @BD 1@ &1 O@P=C
DH C<PROMGET@! 31 O@ MIDQEBD No® Q@ R ?000 HDNP<GDMNIBI =@ M
#1 OR®-@I B PI? 72@H #MP1 ?@1 QI '? @@I@@| F<II

0 Z=@MD@FBQ@| =@ D@PNEE®D PH *@MDP@ UP BI@MNObO@®! ?D

+DI ?@CEDA INKIEQ | @MRP@!

o O O O o

2K +D?EIPM@ PI? <I?@M@JBEN UPM?@NMNREB C<@! JAO NK@BIV@I| DI @@l

, POUQMW@OQ#@D OONCGB@ | R@DNB®I PI? 2IKKN UPM #MREKBJ! #DlB<@I
QM@DLE| 1M NPINGM CDGAMEIM WIFMIAO@®@® @M@ @MNO B@kl ?@DN@
2@CIJEB@ UPRMN @I

U (1(5$7, 9( =85 567(// 81*921 (,63,(/(ATN  %81*6$8)*$%(1 81'
8,=)5%*(1 9(5:(1'(1

%@L ) F<II

0 2<=@®@I PI? <I?7@M@M@! Ql "< O@!| UPI@MRPPI B DI @DNEDI PI? Z =PI B@I
B@@dM@I

0 Z=PIBNRB<@I PI? *aNPIB@| DIN@ONIZ@M@ UBMSDB QI %MPI?F@IIOIDNN@I
P1?) JHKJI @D@I| Abi@BB® @!IOIDNN@ @ENA@mN@IF @1 <GNAAM@IU AbM
1>Co@MD@| PI? 1>Coh@M @I ?@ 1CRIDBEID@| G@1 PAB<@| URN@I



o #MFGMPB@I| AbM *aNB®| @ ME@@'D@N @D (M <@6 =@ ™M #MEDBQ!
#MFGMPB@| UP MJIBM<HEIM>EN Q®BPO UP AIB@M @I

0 + @V@M@ *@&@I AbM @DPRPKNNEDR M3F@H DI @M «&@HODF @M =@DH
. MUBM<HEIM @@ M @| "<N CD@ADED@MD®| PI? 1>Co@MI 2O PM
QMBI @@ INJOU@ P! @MNKG@R| k2|l @ IURGMD| NJP@MIRC @MOE @@
+ @C?@| NRD @M@IW P, <CO@DGP <KSDM@#N F<II NJBM @@
R@Il 70 @MMIED*aNB@| A<GNNDI QMRNB NI OGNEDP@PGCGRGNGI@
BF@IIU@OI @

@DNED

IP@G@#S<HDIDB 1>@b@ #P>QD DI IC< 0%.2 |14#S KGMOJIMT 10P2A %@D NG MOBD<GAGB@H@

F ODDP#MrI?@ @DI /PDU %G@EBTBN )' 2JG !C0%.2

4@MBP@@ #BE=@ #MNG@ @D! /PDE@M 2<NJIIY@O @M @R@M@! P? IDC0 @P@M @
# @VMBR@®G! AbM@N<EB<BNNG@RI ? AbE @@ ! *aNPBNNCBNN@CDIUP

Z=@®BM "@M POJM NEBH@ENO ?<N& EIMKEED P CKE |CID@ BIB@! 2<N @MNGDN @M *@dn@!
AbM ?<N @H< =RBMO@! #M AbBO@ CDWIRIIZRISN 54 ' SCPER5 ;BIBIR5G5BD=QG> Z 1C 138GIG>

495 BB6SBE7 B4 41C 5BRN-4>9C5B !BBBR 6D 695 (BQSE>5> 25925558 (8QCK JE 6E95BD @N 7779885>
>[BB59E>H>X

@DNED

IP@G@#S<HDIDB 1>@b@ #?>QDDI IC< 0%.2 |#S KGMOJIMT 10P2A %@\ MOBD<GU@EDH@

F ODDP#MNG@ @®@|®=MDF AbM@R@IOPB %@@NDQBN )' 2JG 'C<0%.2

4@MEP@@ #BE=@#MNG@ @@ ®=MDF BD@M Ch@MD®| PI? 1>Co@M@M (MB<BNNG®S® SDNN@)
b=@M @WE&M@ PI IDC0 QBPE@N@ @MBE@G NENO @IINU@IaR @ HID @MIBAPQI
IA IM@MB =@ UbSSED MSIHOPMB #1300 @M@ HNBM@I@N@REDIDF DIE? DI @@H IM@ DT
$IMHO

-POKPO




4J]1!1C< O%.2 B2 @ MO M @ 1PNB<@<PN #S<HDIBI 1>@b@ #2>0D DI IC< 0%.2 |#S KGMOIMT 10P2A %@ N MOBD<G
' O@B@r@

Z=-@@BMB "@M POJM AXI?<NN !C&%.2 DI 70M B@® RM @@ ®-MDF BDN@DI @GR @| ) MD@MDUP
@MI@Ey 42MN@N $SMNSPIB AVODEEN "@I@1 PI? @O@BRiB $HM E@N YDEGHCRPM®@ | @ MO @ @
10P@| ®N@@BC-@M@DPDFOIM@| Rk@| R@DGN WBéQ<

@DN@P

/P@GBG 2C@ 0=JON M@ JHDIB #XGMIB O@ 'KKGBODN JA -K@I' ! J?@ JI 'I OMP>OIMT
. MIBM<HHBII
F ODDP%@ @ MEME@ZV@M@ *&BEIAbM @HB@

%@@N@N ) 2JG W?@ ! J?@ F<Il <GN |IORMO PA | R@DNB®I !J?@ DI WM@M@

. MIBM<HEIMNKEC@I @MU@PB

41OMBP@Q@ #HB+@. M3@HEH@NME@PRI B R KDDI@QMOER @@ /P@E@| UP rP@| DNO RPIMbARBNABRI
UPH MJBM<HEDV@| RID®| *@QMDP@| B NGERD MP|

-POKPO




#MBEIDNN@M Cb@M D@1 =@ [@? =@ANDOBO@I@NONDRIO Pl

2@NOHDD @M *@DBOBINJI?@ <GN OI@N 1C@dI ?BNGE<PN

2C@ 0=JON M@JHDIB #XGMB O@ 'HKGBODN JA -K@!'! J?@
JiI'l OMP>0IMTMIBM<HHBI

Z=-@@BM "D@ POIM@I| NO@I@NO ?<NN®@ @@ @ [ PO@ KR ?SIDMI? @N AbNUYPEED | R@DNPI
@MMBEE GNB+4 - 5038495 5BBRB> "50874> 685456 >DGBD 258E 75X

U #81(+0(1'( #8*O1*/,&+.(, 7

GN @UO@N @NDO@I| RD'Cl@l MBAOP QHKAC@®| BN ) ?<CDBE@@P UP
omPl?@! PH ?@ 8PBBGODFA® AbM ax@M D@l HD =@NOD@H &#HVKGEOI

#DINEM]IFPI B@!1 J7oM *@@DP@MB@| DINONIOM@ &aM @M CECER]>C@! UP
Q@NN@MI @@ )' F<Il 31 O@NE@D DBl O@NMMPAO@PR PIP?D=-@NNM@PI BQI

G@aMl %@H][ @H 3I@N>5b90BI5> 68 B>5RBRDIFS5 9> 9457 B4 7BIBET7 Fall @I

NBR @D )' + J? @@ R>C 2@0 DI 1IKM3@ PP 1IKM=C@ DI @O PHR<| ?@l| PH +@INE@I

HOD 1@ &aM J2@M 1K@=@DP@MB@| @1 8PB<B UP 'IC<C@I| ?<N I¥EDQI $ MB@I PI?

?[@ YJHH PIDFQD HDO %@ <0B0 | UP @dBGD@I| 1@ F<II'Cl@| £>C ?<@Dd@&| UP
b=@MKMLAE ?[@ 3 'Cl @ @MEG@ 'IC<CG@ DF@ PI? UPB]BGD NIA

(1 87387 +,17(5)5$*(1

5 @Il 10@ ND AbM@I #DINSU@@NgDM ) @NCAT®| HONN@| @GDRA @M@E@@&@M P
+]l B@ CO@I P? =@M@NI@ D@ UNMBIRM@| "<U@BM@I

0 'IC<GOGhw 3IB@IPBRAD@I| "<N *<BP8@ +? @ DN@ED SDNN@IREH<IF J? @M
1P>CH<NED@1@GNO @@P@NO@1 @@ CNE@| KFO@IIM PP UDBM@I
IP@GB| ?@ AM@D @A $@ @M@ NT QM <@6 =@ YM@M&RPPI B
QI *<I BP8@ ©J?@N AbMO&HODF RPILP<IODO@N "@I®@1 @Dl G®RO @I ?<N



N L

+ J? @G NK@GRA 2N @EQ@M-BONODEINO F<Il @NGRGANRMO@I PI
@M@HP| BNE @M@V P? nH<O@HODE® $FO@h @Mvt@m 1JB<M 2@
. MIBM<HEIMB F<Il N>CRIDEBDN@DI| ?@MB@E@MO® @ QB®IA<GE>1LTO<S P?
1>CAQCEONKMB HD RARRDN @I F<II

0 4IJMPMC@BIG@I| UPH AMNC@DIFHH @1 ?[@ NDPIO@MDM@ @RC<G
@DIN@ETR| RADEPBOQ| RA D@ ?@NQ?@@ OMDMD REMHD D@ |
?PMEN@UO R@| 1JB4#%.2 ?<N DI T®@2N@M &KDIBMBm®MO REBFZI| DHH @M
| I>C @DI KM2QIl @1 OC |

0 "D@ *@DNBPLI E@ 3XC @MRP@@M BR{@ PP, POUG@MEBCO@ NOQNMEM@|
Pl ? H<I >CH<G=NJPO BMPGN

5CD@ %@WED ' ><| M@?>@ CER@MIRFG<? <I? CdK RDC >@MO<DI GINIFN=BN@? JI
NGBDNEB B? @GN QU@ =@ @1 >JINQOG@>AMIPBD <HPI ON JA JIGDI?Q< 2CDNO<I@N
| JO M@=x@ GCM@IGBERMN >IDEDN 4 MG@RDNCBN C<0%.2 ><I1 JO KNQRP@ >JO&D JM
@KG<DI RO DN@®B < NOBMIN ?<DG&G@A'O ><IIJO KNDR@ @ 2?@<N JMBNIDN OJ M@<G
RIMG >C<@EB@N

$DI<GADN K@< @ XANJO KKMJ=C O@ *<=DGBN JA@EH<I HDI? g @NK@ID<GG
RC<O O ><| PP@MNO<«II? ?J RIDC GIHD? @< | ? %@ 'JN PQKDNORDON @C
<=N@@ JA @EHNO BG ¥<=>DT JA J1DD@B@F@0J N<IJO JIG RC<O DN@C<NRLZO
R<N Q@ ><N@ RC<O RDGG #@>83E@ h OLZNHAD <I ? KM@ZID h =PO <GNJ 8<0 DN
1 JO G@ ><N@ RCO >JPXxI? >JPG1 JO =@ @C<N@




2GDGD @O< ?2<\NFR<C + @O <G 81D 98D6F9< OC7TEIRI9P I>7< 81D %) 1C
1 3LG CI3E?6 EC9>81R70 9> E31D%? 1H<MO *@1DB #I QDIIJIH@ DN

&JGHON 5+D< $ E941>35 6B B>bRDOF5 9> B31D%1>4 BGIES 31 @N>J<MDN

#IF @GE?< ) @ <G81D@D®B ??4 > $@BDRODO4 81<5>FC 81185 11>7E18 "?4 5<C
6B 4E31DS?#? NDQ

2MPNO 8C<CG@l ( + JPU< ! _49PB91<81D %) 81<5>FCAanBDEDOI>4
9=@IDIFT ™ BI3B5B F&B1DS?! JI| O@KIMMT 'NNP@N@ERIABT <I? 2@=C@M
#?P>QD

' JJK@Wo HI=9>9>7 (393 4E31D%?9> 81D %) > H@PRDBI (DE 7?6 55BRDIF5

BD9\39:B<<9%5 (JPMI<G JA BB@ #P>QD <l ? 2@6IJG@BT g
) JCIF@* + JINCIPN@ * 8JP " 81D %) @B I1>7E1% )51389>7 34 151B>0>D#*!
(JIPMI<G

4 MOD@ & 2@M@ * C9>7TBD9\391&58=4¥5 9> 3BD 21D 3BR6D9>7 GEEDP 9=15
75>5BDIF5745<C'DBD<GNI@ODT
COl @ <E?GRBIC ER=1b4 B>5RDI*?1>4 5FIKIDS76 ABCDSC 9> B31D3A< 2=19>C
. MI>@@BBUA @C OC O@MM<G ! JIA@MED Jl #P>QOD<G "<O< +DIB KB@N
"PMC<H 3IDO@? )BPJH
@FaM @ <G@7B==9>7C 1B T$B 1D 51dD*G4 D 5 4E3D%A< $aGmBDHODOS4
81<&>HC 8 ?45 53RBD%?. MI>@@BBUA @COC +2 @EID><G 1TKINBH JI
I JHKPO@M@Fm #2>0D4  1'%!1# NNJ>DRD AIM |JH KPOB +<>CD@MT
, @7INF g
$DID@ ING@ ( "@I T. @ <E85'22?0 B 7=9>7 H@PB9>BDb =@xIDIT 6 $@5>
?4H 2 >DRE3DBI %7B==9>7. MJ>@ @BRIJA @C OC PNOM<G<NIMHKPOMB

#?P>QD! JIAQME@ED # | NNJ>Dab AJM | JH KPOMB +<>CDI@MT @ 7JNF
*@RRIRT>U I ?M@<NN@I"J C<I " @ <@E@¥9>7 &EADADIFH1C>9>7 BRS=C G8D

11 >7E1% "?4 <C0JIB@ @N@E
IC JHNFT , 0J=@MON '<GPHPGG #?1= 82=Cl )85 1<BY%¥-96 %5 81D %) 2C@
, @ 7IMF 2DH@ON


https://citejournal.org/volume-23/issue-1-23/editorial/editorial-chatgpt-challenges-opportunities-and-implications-for-teacher-education
https://citejournal.org/volume-23/issue-1-23/editorial/editorial-chatgpt-challenges-opportunities-and-implications-for-teacher-education

+$7 81" ,+5(327(1=,(//(1
86:,5.81*(1 $8) ',(
&+8/+$86$8)*$%(1

+1& #* & **'11 7 " (-&, &30*#7

( 1)01*( 921

100 @M NFO@DIAYMEB QI IC< 0%.2 #1 ?@ JQ@H@M RPM?@ @ ?MsE@M NIRGDMO
PI? ?DNFO@MOEC@ PNRIFPIB@I1) 2 @Cl1JGB@| DINONZ@QM@BNID )' 2JIGN D
IC<O%.2 DH D@PIBR@M@L<@I| all @I #N DNO ?<BEO@ @D@LCEZ 3 2 JIGN JQ
?20@ QER BB<@| ?<NN@IR<NO@IUD<€@<Q@® @M QP @@| .M<e08| DI PINOM@I
1>CP@| UP =@@DIsPNN@@BINM@ PINOM@UE] UPM AV @ID¢x PNRB<@| ?@
| IMH<@ MBDNR)@UKE ?@N )G<NN@IUDWIN <GNJ PR ES@ BD MR #N —@NO@D
@AbNDOPB ?<NN )" JJGN RD !ICO%.2 @N @ *oMpP@! @MBGD@|I RoM®l UP
NNEPHH @mDP@H D PANDU@ A 2E0@MD® | PI? 1>Ch@ MAMA<NN@OZI Q@ D@M
1KM=C@ DI @D<P@M@@VNED| &M 3@RAB<@| Ll@ 8POPI@M *@d?@| @& H|
=@M DNO MIGEDOR<N @P@N #@D]I?@M PI1I>CPGQMR G@| !C<0%.2 <IA<IBN
NJBM @MO@| BSFGE@MERDN@DIEM@|IAGNIEE@Z EQUO ND@ AONaTP|IB@l PI?
b—@@@&| R *av@M@l P1? *@CM@M !0%.2 PI1? <|I?7@M@ B N0 )' 2JIGNRED M?
+D?EJPM@ DIB !C<O PNR POU@aF @I



PNNADOCRN n%B JR@M 3K 215 MD@IPM BOPM@ g | <HDIPN TPI B NORPD PN@MNSBEB @M OJ P CaM
KJO @ D<G>RMD@@M APOPM@<MMNCII COMKBEM Q! T=@#4 >N DNO G@aDEHM ! 7 ;1 1 3H
@I YK@ @N@M *DU@ ICAIPEE@| 1[0 €D0 @UPFOKNM@E&D>JHHIN IMESB@IN@NI > N<
M@AK@Q@MN@

N%(5/(*(1 :,5 (,10$/

#N DNO-ID ?<N @MNO@PR IDC0 ?<N@U0@ +<G ?@RAa@s| JGBM@I| PIN URB@!
2<ME@M ¥ UPRIF| R@BC@ PNRIEPI B@I N® RA 2@ *@M *@MPI ? @GR@MNKM<SDN
C<@| Rl 0@! ' @I AMI@ @M (<M@| B<@N "DRRND@| ?¥5@NRID 7@ 4@INS@!
2<N 'l0O@@® POU@| PH 1E€=IAMB@| UP NEED 2@ DI @M @& HD RRIB@| )GEN
| ORMO@@&MI

'l 2 @H +<[@DI 2@H ?<N D@@ UPH@NO@I @RO@D@NBED@! *@@IN RPN
NOEZ@K3-@DIEERDN@ DPPIBR@M@ @M@ ROOED BIB@5 [ &1 @ RBI 2<N *@®Il
~®@@MO@@R 70D | ORMO@| AbMEE+II NJG@XI0 UPBBGD NCH

4 @MBNN@IMRIBCO #N =@DD@@ @AWDPB ?<NN ) 2IJGN RD !IC0%.2 @N@!
*@MBP@! @MBGD@! ROM®! UP nSPHH @M DP@H D PANDU@ Ab@ 2B0@MD® |
Pl ? 1>C@MAMA<NN @GDZIQ@D@M 1K@ DI @GDKP@ME@@MNED| BM Q@RAB<@|
JCI @ 8POPI@M *GBR@| @EIED|I =@M DNO MIGED@OR<N @P@N #EADH|?@M PI
1>CPG@VER G=@| !C<0%.2 <IA<IBN NJBK@MO@| BS-GI@M&DN QD@ @ GNE@ET

DV


https://creativecommons.org/licenses/by-nc-sa/2.0/?ref=openverse
https://creativecommons.org/licenses/by-nc-sa/2.0/?ref=openverse

N L

EQUOND@ ONCaTP| B@| PI? b=@@@&|1 R *@V@M@ll P1? *@CM@M !0%.2 PI? <I?@M@
B )'2JJGN "Q@M B @N "DRRND@I bBb@M @D PNREPIB@I QI

2 BO@N&@DPBNKMIBM<@HPA @I 1XCM@KMIU@NN OP®31 PI? b=@M @D M&RPPI B

Ql 2 <NE@QM@+@MIRA @I +<O@HODH O@MWCPR ?<N *@l 5 @M Rb@2@PO@C
?M<l W@ @ @DE@N@DPBNKMIBM<HH UBM@@| J1OM =@ EDR@M QD
FO®I XNe@QM@@M UBNRP@! 'l = @@ §G@! C<=@| RM PIN@MQ@TR& MKPG RA
Ooo@MB@P@N *@WiIl @MGBA@MO DEGEAN @O @ N@DP BNKMJIBM<HHM 2<N @MA<NN@I
Ql 2 @O@!I P? DI +<O@HEODMRPA 7@ #OR®BE®I B Ql 4 @MNGIDN PP DP@H R @M ?<N
=0J[@ O0@€l @ CDIRNEBZ@| &@M RD@N @ @MAGD®| PI? FIHK@ @@ *@FM]AC @@
?MN@ENCOTP| B@| EDMI@| P1? ?[@ €1 J@B@I| DI IM@ )G<NNRBH@ [ @ BMDO-C

,( 1*67 925 +$7

4D @1 E@=C DI 2| loP@I@Ndx] )'2 JJGN RD!IC0%.2 @@ %<Ha !IC<IB@M
P1? RID —@URO@MRICIBB@! @BE® 16PGNTN@DRP &J>CNEP@I NJ D D HD @M
@BMIR2P1 B UP @I @1 ?<NHIR PX JGB 83>55 B4 594685 >DGBH> E6 B75> <IH6>
;1>> 125B595 N89AM®> JE ; BOBBE> 5>5> B4 JB B25=FCE7 F5B=3RIM95 &)%>
1;145=9385> B4 &5>€>5H> B&7 BSBNEB CSH | ?@M@ NBI?@M@@BAI B PI?
NECB@! QM ?<NN RD7@ 2JGN <I@H@I P1? N© M@® DI PIN@QM@ IR MO @ BEANDQ|
NBC@! ?<HD?7@ 1eh@MDRI| PI1? 1>Ch@M @D+aBGORAD C<@| ?DNECBRad@| UPH
FMODA®| "@IF@1 UP @RBF@| *<GDC< 4NP<I NG MOGED "@<IDI AbM BD<®
11 JQQD <H 2 @=COMNICEG® @MIFPH=D< 3IQ@MNIDNGEZM INKZO ?<NN@OEP@I
NERD B #ONCOTP| B@| DI @QUPPA ?7ON@IP@| BD<@! 2JJGN OM®@EONN@| P ?7<NN
NN@ DH 0<Cal @M@ @NN@B/MDN *@®IN @M Co@MD@| P1? 1>Ch@MBMIQ| R MP|
NBTG@h 'HH @M @M D@1 BN8K@MO@Il P1? @K@MO@PN@M INEZO ?<NNMDRJICG
*AOM@I@| <GIR:C * QMR P@1 =@BPB@| HONN@I| @GN@JGN DB @ DIURN@|

%Q@ONEID ) 2JIGNdH @I NG N @G ORMO@PA PIN@QM@B#®| YNNKF@|
<=@M @@ ORMO@I RDD>CO AbM ?<N *@M)I 1> Co@MD@| PI? 1>Co@ MI KODHDMO
1 NPIDI 20M B D®I@ ORMO@I| Db€ENE@! .|>FC@l PNURB@I <@M JAO? NI
A<GO3?7@M QT | #BH D@ M@ 1BCO BMMH@ NRIS5 M HINN@I1 <GNJ PIN @Mi@t@a P1?
*QOMRP@I| ?<UP @®@D ?<N R<N@RJIGN KMBO@M@MBDEUP CDI@ME®<1J Rall @I
RIM @N@QJIGNRPOU@I PH@OVMODAN®| §CBRAD@| UP GRF@| ?M RD <@GPIN@M@I
1>Co@MD@| P1? 1>Co@MI @QVMPERRIGEG! PA 7@N@@DN& Rl N® KD $£>C KINID
?<MRA RNRIF@| R RD&PNRB<@| AbDM@D @ AIP@| ENOW P? @DIN@@|

(5 #:(&. 921 $86$8)*$%(1
@BDI@! RDI <GNJGHBMMBAR@CE| RE@F C<@| &PNRB<@| #N =@KO @0 GBE

2MZDD ?<NN 1eP@I| DZ@| 1ICh@MD®I| P1? 1>Co@MI ERNRB<@| PBE@! PI? ?[@

DD



*aM@M @l AbR@I DIGVM@E> 1@ JB@P@| %MB?@ AbM @ #MEFEBDQ! &< PNRB<@I

<|

0 &<PNRB<@| @M@ @ 1Sh@MD®| PI? 1>Ch@M@MERMOMB

0 &<PNRB<@| B@| 0| *@MPP@| ?@ aBGOFAD UPA@| PI? DEGGBRADA| UP
QaRME@NN@MI

0 &<PNRB<@| RAN@| CPrB QI ? @ #0@MEBMBMO

0 "@M 3HA<B QI &< PNRB<@| RM? JAO BEM 1OB@PP /P<GDD @M TFM<AO
B@NB@N®O

0 &<PNRB<@I| NDI@DI '|DIXDNMOPN

"'D@ $MNPI BN@EENN@=@M @D PNRIEFPI B@| QI &< PNRB<@| A ?<N *@®ll @M
1>Ch@MD@! PI? 1>Ch@M PI<PA DT MDO@@| NDIE@2C 1DCO NIl KJOD Pl ? @ DE®
10P2®@! C=@! NDI NJBKM UP @H 1SBNN @JHH @ ?<NN SNRB<@| 1@B300

PNRIFPI B@I C=@| Rll @| "D@ 1SGNNGABR?ID ND*@M@M @l DH®M EENETE |
GRO@ n 5385> I5B5B%7 GOROG 1EQEFL25 8125:m @D @DAWED NIB@| T *QFMIAO@
<P>C | @P@ O@SBDIC@ #ORFE| B@| =@MENEIOBR| PI? b=@@@! R ND?@N@IGN
<PA 2@ ''0@ENIDBMPB<@RNREF@| Il O@! M N3T@| 3B@P@N DI @G0 @a!

4 TG00 RMNEI 2B D ? @ *@V@\@| BNGEDR| SRNRB<@| <P@MRNN@®| =@M
RO =@D CPNED@I 2BO@NE@TIPBNKMJIBM<@H PI? 2<NS@M@+@MI RM@| 20
1>CP@| 10O DI @M B® N@D@PM<E®| SMOSMDO UBI IMOM@I #N DEFO=GINN@W!
5 <1 ?2@ <IUP@H@! PI? NEC DCH <IUPK<NN@| =GNDGB UP R®MOI@PI? DCI IDCO
Pw<@@| URF @I

#DIB@ C=@| NJB¢ MBP®DB®MO ?<NIGN RD!C0%.2 B@T@ IMRPNNRB@! AbM
1>Ch@MD@| PI? 1>Ch@MGkg@| Rl @1 2 UP &N@ 00 @ 310@MNORCR@| J7@M
@® <POAME@ HIE@MPI | ?OM@=CH QVMBINCGE@I ?<NN )" @ @NNIEBQOSHCGD
CaC@MaBo Plb=@M @ @@MIEREB @@N 10JgN GINEZ@| F<Il PH *@M@P@| @Dl
OPAM@N @MIP @MEGD@! "<?PME @® %@NED ) ?<N JO@IUD<G P@P®@
@R@M@NIMH@| UP Bxq@! ?@ PIN@M@ @@@I ?<UP@WM&AM@MI MDDS@M UP N@DI

Z-Q@e| 1I®RID 1@ !CO%.2 J?@M @DPa@MA@A BN ) 2IG <PA M@ID 5@DN@ =@0IC
1>Co@MD@I PI? 1>C@M @DIN@BF O@| ?<HDIM@ &NRB<@| J7TOMDE@ KM DH 310@~MX3ID
<PNNBBEM]AB@M DI

#N BED DHEOM @M &CR@DN@RA?<NN@@NQD )' 2JIJGN RD!CO%.2 ?@| *@NFM]AO@|
8@D =@M .GRIB PI? %@NORB Ql *@MI<FOQDPD@I @MiEK P? BE@&TZUOGB @I
1>Co@MD@| PI? 1>C@MI @@ Rl @1 ? &@RNMBMB 20N @@M@BOO@NmM UP
=@]COBR| %@@NQR )' 2JIJGN NDN@GM BPONIBI ZBO0@ RNUPNKH@®Mm PA 7@N@G@GDN@
Fall @ *@V@@ P? *@MBP@ KPPOU@I PH@® MO@IIQIC<GO@! UP @GBIOZXUP
B@aM@!I

D



0 ?@@I| AbN@?BI0 @ MIDDEB<PI B AbM tTI@M
o PANDU@

o @GB2@O0@

0 %@200@ ZMI'MDF
o . MIN@D @I

o . MIBM<HEIM>EN

0 +<O@HODNE M*@ HINPIB@I

"@IF @1 1 E@C ?M<I ?<NNAIEDN@ WRER M<tMOF=NE @MKE@| Rll @1 ?<NN
N@ =@M300 DH@M KM]UDB® KXNNG@? 5 M WNN@I <GN@ZME@DNN@ 6 @ @\ M
)’ NJMBA® P1? FMDDEKMI@I PI? ?<Il @ ONG@TR| R@BC@ #BHRD@ RD=-Gx0@! P?
R@GC@ RD @VMAIGA 1:GD[GO RAM@! PIN 2ON@JIGNPA "P@M @E@| @@ 5
HONN@! PIN@MOFKGAO@ ?Pt@MBR@! ?BNDULBGIN@M@| ?<HD D @NCATD!
Fall @ R K@D M@H 8PN<C<B <H =@NO@| @DIB@® *DNG@BIGN P DEI@M
$PIFQD @! RBI? NORYG]B@M DM NRIPIN DHHRMIPC PINBC@M =@UHBGR@NO@IUD<GN
PIN@M CR@| *@&I J70M RBMO@D\R@MI URF @| *@UOTHEE NCA @N @D*QFMIAO@
20D @NCATR! RAM®I JE N@ AbMENEP DEI@ Ch@MD@®! PI? 1>Ch@ MPICEMIB@P ND?
#N DNOBE@<@M SHEDN@IGN @DIRNG ?<E8D0 @NETD| Rl @ X N@ 'C@| 8@D
@VMNK@! P? 'CM@| 1So@MD@| PI? 1>00@MI @@ Rll @1 20 1SBNNE&HK@@IU@! UP
@DREF@| ?® AbM ?<N@BPI? M@D@| DH (4CPI ?2@MQORBPH N

3H R @D@ME@BEDFAD@| DI @MEO UP@®| NGT@! 1@ ND?IRN@BB<IN@@I PI?
@DE® @MROWBRNGER | '®@| ?<CEZ@P KMb@! J N@ R>C AbM M@ J| O8D B @D
RIM@!

COOKNDDIPM#>JH NMCT T

COOKNRRR @R@EIMBD @ JGBTRDOCGCOBR O@B@MN >KG<IGDNNJIN RMD @H<DGN
<I? HIM@ BON @G>

COOKNRRR | TODBXRIH O@ JABTI @<NF NXJIGN FC<OPOJNIDI
<D OHG>AD> G&HH J?P@ 0@O@?*DIFNKBOTK@VIO®D

COOKNDCB<IQMOP3EB- 3B CIR RDGMOBD<IO@B@ k@ E<IB@ @?>OD

COOKN T>C<&5=@MB | T> N&JJGN =<bC<OBR RMIDB<MOBID<G
DiO P

COOKNRRR R<NCMEHOJKINGIH @P>ODh | ™> N&JJGN =<+C<OBR

EJi)

COOKNK<D NOdMZ@P | @N<DRDGEM<INMHO@EDB<I ? GaMIDB GIDN @& O 30D
COOKNRRR <N>7MB-GBNR C<ON @CKPMKJN @JA @R JINF
COOKN@>JaMBE >JH >C<OBR DNl 0@ OUACIH @IMFEPNO JIKKIMOPOIAIM
NEJJGN OJDCIBN ?D@MAB



https://nexus-education.com/blog/unleashing-the-power-of-chat-gpt-in-education/
https://tinyurl.com/3sr2hy6y
https://www.edweek.org/technology/with-chatgpt-teachers-can-plan-lessons-write-emails-and-more-whats-the-catch/2023/01
https://www.edweek.org/technology/with-chatgpt-teachers-can-plan-lessons-write-emails-and-more-whats-the-catch/2023/01
https://www.nytimes.com/2023/06/26/technology/newark-schools-khan-tutoring-ai.html?action=click&module=RelatedLinks&pgtype=Article
https://www.nytimes.com/2023/06/26/technology/newark-schools-khan-tutoring-ai.html?action=click&module=RelatedLinks&pgtype=Article
https://michiganvirtual.org/blog/how-will-artificial-intelligence-change-education/
https://ny.chalkbeat.org/2023/1/3/23537987/nyc-schools-ban-chatgpt-writing-artificial-intelligence
https://ny.chalkbeat.org/2023/1/3/23537987/nyc-schools-ban-chatgpt-writing-artificial-intelligence
https://www.washingtonpost.com/education/2023/01/05/nyc-schools-ban-chatgpt/
https://hai.stanford.edu/news/ai-will-transform-teaching-and-learning-lets-get-it-right
https://www.ascd.org/blogs/whats-the-purpose-of-homework
https://theconversation.com/chatgpt-isnt-the-death-of-homework-just-an-opportunity-for-schools-to-do-things-differently-205053
https://theconversation.com/chatgpt-isnt-the-death-of-homework-just-an-opportunity-for-schools-to-do-things-differently-205053

( (&+%$1,60(1 *(1(5%7, 9(5

+ ,3#* %#,2*# " $ 0'8'-% *1&!

"D@ BMJI[@KPGYDD 7@ 7@ @P@NO@ UENTNO@HD |<ObBTA@M 1KIG@RID 1C0%.2
<M?PP* +< > C<O ?[D *¥MB *<BP8@ Y? @N@V&P@! DI PMU@MB@EBO G@|
C<O UP OB@I| "@<00@ @0 @D @M@M@IFO@!J>C Jg@! NI #N DNOQIEAB!
A<NU@DN®@IUP CO@MIM< R® @Dl JHKPO@MNTNO@H JP<N@@D @DHa!
H<O@HEDNE| %@LP| B@| NO@P@MORMEM B@ DNO @BIA0@! UP @M@ QPN
QEE <GNOE@B®DOm =@

'| ?2D@N@H K@ N3G BER ID-CO @MNED> M@ | ORMO@PA HMB@| R n593>
1""?4  5&§59>5B81<5> 41C GIB 18R®GAD 2598>5> P>>>5> XY 1C 9CD 495%:#8DB 5B
= 5>@8<F5> >B<<92IXY 95 P>>5> GIBE1DIRIE>95R> XPI ? <| ?@M@ |CIGD HB@! Q
B@&DNN@H@M@NNEQIPE @MO@DP Q@G0 AbM 8@ 8@ D>C Pl=@<DRMGBNDRI
Pl ? ?<G@M @D@D CET@P@M@ G@MEPEB @M@ M| RbNP

1000@NNQ@ERE@| RD @QVNEB| @B Z=@MH UP @@ 1@MPC AbMDPCO #K@MOQ@|
UPB]BGD DNO PH ?<@MN@IDN AbM@DQ@E<IDNi®| UPaM@M| @ @MPS ODNR@DN@
BMJ[ <B@@BO@MBRE@ U?@N UPBR@ @@ ,PM PMS @DI BMa[@MBRPNNDN@DI AbM
2IN@@S<IDNi@®| DNO @BIGD DR JO@IUD<G BP®I@ 0DEDBP@MIDQEP!? D® @DBD
4 @V@&PPI B DINONAR@M@ DIRFDENRAN@| WA M|

#DI @QMNO@WEM D @M @RBOM 'MMEE2@! @NPKNUPRH@! BDGDN@NP<NN @N
NBC =@D®E@! 17TNO@HDH %MP@ PH BMI[@OGKIF@! C<P@ 2B RN MB@ | ORMO
. <M@| =OCOE@'DAN@MNGEB ?[@ IB0O @M@<CGP @NKMD @DO NO PN @ H@M
J?@V@IB@M BRB@!| .M<B0®| < 7[R0 NDDH *PAD @M (M@ Abi@ #MEAE®B QI IC< GJO
1TNO@H @=GB@MO=E RIM G@| 1@ @D| ?<NDEKM@P@ )KD@ URBI@8PB@L RM?
?MNA@MNG@B 70H B INQD| |IC<M<B@ N **+ IDCO B M@D>>

*<| BPB@ Y?@N NDNGDNOQBN%? @@ 7[R DI @M B@ NPl @MBH BO0EDIGAM
0@ @®H 5JMO @O® #MVONRMECODIEFAD DIQGAE @MN =-@NGD&EH
8PN<HH®IC<BN UPUBON@@®R DE@M@E @rI®MOMRDPMS ?[@ @H @MWRI@| IMO
QMRNBZ@P@! 10UJD5 aMO@MI

8P 2@| +J?@@! ?@ RA @@H M@DIOBNABN>IN<OU =@MRT +<NFQ) @O@!
<P>C , M<HH+ J?@@ @I<Il O ND? DH *PAD @M SBRIKMEHI? @@ CDIUEBHH @I

D



N L

?0 RA I@PMIICB , @UBMBI =<NDM@! AQ@N@ @& NO NRICG CDHIDED @M
, @UBRMNOMBFM <BNCCDINDOGD 20M@U@rBMa[ @ @D MRE-dD

&@PO@ =@U@D RD <GN M& *<BPB@ +?GN **+N B@If ?@N@ MO JQ
1IKM=CHJ? @@| ?[@ RA BMI[@I@PMJICE A @U@ =<NDM@| @C<IC<P QI M@ BDI
"< O@IKB@| OM<@IRMO REM?

@ -1 @ IMH@ O@NQD @HDON C<N =@BPED? AMIH OG@MIA O@ G@ 2P ><I Q@
O@H JIGD @ME@EDOKNKM@NBFNKP= <DARBIM@H J@H =@°?

"<C @M =@BE®IIRM PINQM@xBMEPB HD @M @PKOPB ?<NN 1KiHJ? @@ BO@
BoEdM@| <INOWQIDDHE<PN @OMUBRE@@| 5 DNN@IN@IF <=UPME@A

"@OM @NMge NKED PP N@@ DH ®N@E6Cw| ACGODIORD® ,<OPM HE@! @N
Pl QMC@MBHeM R **+ 1TNO@®RA ,POU@N@CII MBBM@4IF O@I| "@NE@BEINE<AO
@MU@PB@RK@DIPAB@N +DNR@M<BI@b=@M GO@! 1TNO@H DI @UPBPA DM@
KIO@I@GER EEBRAD A<GE>rJAM BRIP@ BO@ UP @ @PB

"<C @M KG@DN@BEINE<AO @DBMJ[@ Q@3BDN@ #MMEDINE<AO DI @UPR 20
$|ICBRAD @@M +<8B@2 @G0 UP@MVNK@@PI? UP KMPUEM@I| <BiICBGTUOB @ @M
&<PKOBYAMID | IEC@M@EI| JGBI@| ?4

5 M RGB! E@C @MNE&2| NGC@ 1ITNO@HJP @GN bP@|

5 @ =@D @@?C@sSBDNC@ 0@E&QD NO@! COD@MVM@D@H "PEANMPES Q@R
$<FOIM@| SPIOM@BORLB |@I1l@| RD GDM @DRDOBNO@| PB@@| @1 *@N@NDIPI?
*ON@M| &HDNEDR KD =-@D @DINK@M@ | B@@P@! 31 O@MEPB <GN ICKNKPIB@
@l Al @l

0 "D@ %Ma[@N @UBR@ND@N@WRD<I @M IU<C@M OMEBRI@|<M<HD @M
DIl @846 ?@N @UBNONBHONN@| @RBX*<BP8@ Y?@N C2@® @NGIPH
OBP@ @PMJIEE,@UBR@?IR NDPME @@ @MHE 1U<CGID)l JO@I P?
#=@W©@| PNUED@| #DIB@ #8@MO@I PI? #SK@MOBALONQ@H Y@ =@ Y@O|
1KM=CHJ? @@ <GN nBMIR!I N@ KM <GN-DGGR®| .<M<HD@MARBDN@I| PH
'Cl @ @@ AMNG@B AbM @ Ma[@V?IPI B UPB@| &@M GHAMAF M@@
%Ma[@IM?IPI B@! "<N %.2 + J?@G O< +DGOI®I| .<M<HD@RICM@ 20D
BMaD@@MINRJI ** +< Q  @R< +DGGRDI| CO

0 "D@ ,@UBMMEDEDPMA@M #¥B =@MBIBCO PMRA @M %Ma[@N@UBRE® N
NJI?@MIRC PA ®MMO P15 @DNRER 7@ )1 JO@! P? 20D QMO D@ =@ @]
2@N@PMJIGE , @UBR@N [IRDIR@MaRP| ?@I NI  P>C C@MaH @ RDI
Q@M@ BRI R<INMHOIM@Q@DUBREP! ? 2[R PAHMMN<H DN BE<IDNKDI
<GN @DRDOBNO@VIEDEDJIDNC@! 'll JQOD @1 P@DDrdM@! PH U@NIIa®
R<MPH 2@N@@DUER® @@IECOM@ #@ID GO |




0 "D@ ¥@B@ @M AbM MNRIBI@MALBI@| "O@I'D@ BMJI[@MABBFrQD @
"< O@| DN@PRBI @DI@N@EST@N @@ D AbM ?<M<DIBINGC@M F? @@<-@M DI
5 DFGEHRADNOC@ ?@NE@CNNADER | (<M@| UPMMAbERY GB@ IM @M
#DIAb®IPB ?BIN@ W€Z@" @M @INGATRP@ 'll JIQODNA<BIM@BO 2@t/ DEX
2M<DIBNO@BFRaI P1? ?7@H PNR<CB8I? Pv@M@EBNKMIJU@ENIR? @I "<O@I
UPH 2V<DIBNN3U AMD @H NI8I<Il O@I| RO MRO @ *@ @I

0 "D@ <BP@EDB @EC@I@DNBPD@ @NOBI@ @E@I@DNBR]I ! JHKPO@MIT<
URQ GABI @QONATD P ?<UP =@NBQ| ?<NN@DI@@U@i@ NJ BMIE\@|
Rl O@| "@ @HVDA@ #MAYEB NE@ LD UP B@D?<NN@VFkGDMBNAKM GIM
?0M@N@EeCY| .<M<HD@M AbM PADNI@| TN @ BGINE<AO@| DNO

0 "D@ =NODHH BNHRE<IDN®I #DI RAD@M@HE® ?<N JAQ IDCG]NBIO RI?
ND? ?[@ =NODHM BNHRE<IDNK®I ?[@ @I @UO@ICMDO DHIIU @ NBIVP #MERDEBD
NGBCOM F? @@ MNC@ 5 M =@i3@| PIN DNONIA@M @A’ €QE<IDNI®| 2@N
0 @DIM>@@& D *@WIDB HD HRINSGO@H @& @2F PI? O<IFDIB ?@ UPM #4R8GQ@
?@N F? @GN e@@| PI? ?<UP ®@@| | ORMO@I| UP @l @@eB&MO@D ? @N
, POU@MN =@ ONEN@@ "<UP BHH @I ?<Il | J>C <@BE&DENODHH BNKMJU@NN@
?00 @@I1K@UDGIBNDI? 4 @M@ NNG@B/RIN @CAC@IN GdoM@UeR® =@M

PNAbZPB NK@UO@MPAB<@| @MBGD@I

o0 #DI@ HO@CEEON KX@O®, @@| 7oH "or@MIDB+ J? @GHED@N CJ>
2@CIDR@I| ?@ MRA =U@®| ?[@ 16R] >C@| 7@N 1TNO@HN =EI@mIgD H¢@|
<=UPHD@MI P? Pl @MRbIIIO @NaBAC@| RICG =@EBCEM@| <BIC<@D
PINDCOM@| B3+@| UP@BDP@MI

"< RDM PIN @MaMSBE @@ KFOIM@| @D*+ <PNU&D@! =@PNNO ROHbNN@I| RD<I
?MmN@VEEdeM 1>C ?<N JO@IUD<GA®WM 1TN@E@EM?@| DP@H R D DI PIN@M@H
DGPIBNBEl O8D RA 7@ M3@ NG@ 4@MNE@| 1@ <GNADD !IC<0%.2 J?@M M? UP
NKM@2! PH PIN UP@@! |@P@=P| B@| UP @NHBDEI? N@ <| 7@ NK@ UTEN>@PMAIDNN@
PINOM@Kh@&M <IUPK<NN@P® 3@MDIDNCHRDI HD @MR2D@! 'IC<CG@| UP @E@®IO@
P1? Q@EN @M#N C]IBO <@RIQC M@W@PDD = P1? ?<Q)l RD@ 1@@MD| HD N3C@|
1TNO@H UPJHH PIDUDM @]

&DIR@D@®M @NGNCRIM@| = @<@DVPNADNGIT@| #BPO@MP M 'TO@M@NNIEEG D @
RIM @DICRXORMEME@DN UPNMAbER |

@IBD 7 "P>CMH20 4 Db@O . | @QPM<GHNDGDN&BBPE8@ H?@ ?Q<I>@N DI

| @PM<G@NRAQD KMJ>@NEBINTNO@HN

4<NR<ID 1C<U@@M <MH#, 3NUBM@D( (J@N * %J&®U , p . JGANPFCDI
D®»>DEDC 1REID54 ?Q<I>@N D@PM<GMAOD KMI>@NEMNTNO@HN



( 81672'(5"'( ,66(16&+$)7
(5 ,1*$%(

12'#, + 11#

' 2D@N@H=NEIDD0 FE@! RP @@ *+@C?DF @RF@! 7@ @N PIN @@O HOCO@BA
@M@ O 1> CVDO@I KN PP 2MHN @@#OQD #BH<@| UP @NHBD@N DNO®I UP
RDNN@I| ?<KNABOQD )' I”TNO@H @DI -M@ND HAMPH <I -POKPO KRU@M@alF @1 U

DGAOMN@O@ J?@5 @GNO@NMM2JIN PNR@® .G3ONMH CO M@ E@Iv| 10¥@| PI?
%M@IU@IPAPIFODD@MOAZ @ @M =@NQBIHJIBDF>CO@| 1@ <GNJ URINO R4RA?<NN
100 ?<NNDBD H? @G A MIDBED PB<@ QMRP@! "D XBA@PQ@| *@DGEDNE@| <GN
=@]CMO@MA%@| AbNE?ERDNO @ | IM@II 2D (@ |

*<NN@! @ PIN UPHCNO @rilDM@! R<N@DBPO@B#EE@n RPNH<CO 'T0<@MEDN@
Ha>CO@| RDAB@P@N

0 "'D@ #B<@ NEG UP @ ORMO AM®| @ PIN@M@IIMB@MB@I| DI @UPBA
'IC<B $MH PP . MJUDN@ | ONKXD

0 "'D@ =@URNAED 'MMHAOD NJCTQIMM@ UPOK®&| ? UPHD?@NG®MKMbBM<
N@DI

0 "<N B@@MdD/O @B NIG@ KNP UGMM N@DI

0 #DI HDIDH<GDNIGIMISNOU =@®NM B<@ @MIORRPB@I| "@D<DGN AGM ?D
#MNG@B 79M #B+=@

&+5, 77 DB (R1,(5(1 ,('$6 *(:Q16&+7( 5*(%1,6

5 B =@DE@WHNP| BNM @DDN@?D || B @ONATRP 100 BNNQ@| @DFGOMNGEB
QI ? @H #MBIDN C=@! ?<N @ @MRZ@! =@D F<Il @NONPH @@ @DH5@ 'lAMHOD
C<I?@| J2@M@BOO0 H>CO0@| 1D Q@I=@NODEMAIQIC<GO KMFUBM@! @N F<Il @DI
@M@PBBMHPGEMO @D 2@MPINONOD@® M@N @ [ KR @R=<M@ MJIBM<H@M>@
J?@M @Dr-O@=@@ N@DI@Dp ? @M )' @@EMO@! '|OGs RDDESATE P1? C]l B@I
RGDEAP QI ? @M IK@UPUH@M IABR = +<>C@| 1@ ND<GNJIN@=NBSO DH VRN
FGM



0 5 <N DN@I¥Rgak PI? ?<N 8@ HD®M 1@
0 5 @ H>CO@O?@ & @MMO@RMO@V&ERP@I
0 %BO @N =@NOQHDMAIFPI B@1 J7@M IAMBMBR@I <I ?<N #MBIDN

' @D@M GIDE RbM@| RD UPH @DEKIBCO R<CHG b>CaOM@WEINEE@! DI @M
&Jgl PIB NJ 7@ =@0OBO@| 'MWHQOD @| UP rP@| #D@ #M<@ DNO<GEN Rb@?H<| @I
D=GID@&<M PH =@NODIdH®@| D @| PINRJICG +<NCD@| <GR>C + @INE@| =@dOBD |
=@NODB@ 'MHOD @ =@M D IAMB@ | =@4@D@ &l @I

@DNED

8I#DI@ GO @MMED )' | POU@| @EPI B@| ADM@I® 16h@MD@| PI? 1>Ch@M @BRIONGG
4 @M&PPI B "D@ ZPIB NGG DE@M )G<NEH @QFOGE |
$IMHO#DI@ #BGDD2 =PI B =@M RI@BH][[B@ /& AbMREDFG]NDIG

&+5, 77 B 217(:7 1,0(51

"@M I O8D DNO 7RN’§H@D DMENQR)| )’ "@IF @| 1@ DH@M Pkl ?<NNMQ #BE=@
<GN N@BRIR@®M 0<C@l ?@D RA ®@H 2@ )' DBI@ IORMOPY<PO G@N R<NENDPO @MD
PA BM #MEDER @@MEDN@|! BCIM@@I| P! R<OMNC@DISID| =AG@ H5 aMO@MI
20D RA 'GI@ #BE@ MBO 5 CM@ 2IMN@NEETRRP@! 1XXMDONIF @1 1 7@ )' <GNJ
2PME 'OM@ 3MOR<CG@M@DN@QN SR@DN@IF| (@ NB®M@MJ) O DNG@NOJ
R<QVING@DIEI®M DNO @N @ N@LDORMO @I0@! ™ '0@! #MROMB@! @DNKIAD

1J RI® 7@ M@D @N FBID@ENK@MNJI<@ @De@M DN@IIR@M @D[ 3 1D @@!
% THI<ND<@¥FM<AO @M @D1Sh@MDI @M @DOIE@MA@M BHRARAD| J= 1D =@UIRD
) @IIOIDNN@ D@H 2@H< G@! RIADM @ ®! 'IC<® @NM&P@| Ha>COo@! P? J= 10
=@NODB@® IAMBMB@I <I ?<N $MHO C<@| , @H@! 1 ND?@ 8@DM@ |IANB@ KM]JUDN@
P1? NJMBAIB UPJMHPGEM@IRSF *@MI@® SEBMPK@ M@R BRLIN>CO@ BD @I
$IMHO%GDBMMB *DNO@I ? +< K 1T 0<S 1KMBIDQARp

@DNED

n'>C =Dl @@ %MPNEPGBM@MDC 'Ha>00@ @DEP| B AbM @@ 1Sb@MD@| PI? 1>Ch@M DE@M G@|
)G<NN@I@DM@! @DgD DI @M )G<NN@ @M NG@! "D@N@=PIB NGG@ RIGBH|[B@ @i\®! DI @M
4 @VBR@IGADNAH DI #BGDB=@DIGR@! 1G@ HD @@I *b>F@DE HO $MB@! UP @N@H @< UP\I
4 @MADEPNRI® ®M@JIMM@PM




&+5, 77 B 1$/ <6,(5(1T (5,R=,(5(1 81' .5, 7,6&+(6 (1.(1

, <C?@H 7@ )' D@ @MNORMO@&@! CO BRll @| URD 1UEEI @DNMI@I

0 "'D@ | ORMO @NKMID IBCO '¢M@! #MRKOBE@| DI @UPBA /P<GDD $MH J7@M
1C<@ JB@M@D' BEO <I ?<NN@AIM@ IAND 1BCO @M@EIESII ‘I NJ GC@l $G@!I
NECR| 1D'M@ IANBD @PIMHPGRM@I@M Yl O&D =@ EE@ J7@M M@
@DMAIDNN@<B@M NK@@DMI@D #N BNOBPO @DaBGBDHRaD@! P? %M@ I1U Q@M
.GOONH UP@II@IU J=@N @DIGZONMH DNO@?ED RGE®MO @I B0 @ @I
*DIFN J72M =@ N@EMHO @ UPRMADBPUP NE@E

0 "'D@ | ORMO NOIHEDEZ@P HOID 'M@| #MREOBE@| =@M @D @VKMHA D @M
?00 —@UIRRAED| 'I1AMHOD @I <IC<I? 'CM@NENN@ INGVaAMBE@| 100 KPHD
@O /PEE@® KCGNJEWSE ANBDI 10 7@ )' I<>C RAD@M @ 0D G NV
IP@C@I

&+5, 77 B (5)(,1(51 81' =86$00(1$5%(, 7(1

"D@N@MNMBO NID@M <@Gl DI !ICO =<MIMO@ BN )N UPM@MAbEPPI? DNO @Dl
@DNBGRNED BIFQD R @Il N@ UPBHGD DNO<:C 7@M @MNOG@RMO @M )' &l @I
1R@II 100 UPEND NI ?@1 'IC<G@ PME UPNJUGID | R@QDNB®| @ MA®MI "@N F<II
—@@BPO@I| ?<N® 7D $MH PI? ) IHKGBDPD @M ORMO |<NN@|<MDD @1 @ MEB@ @M
I<>C #MGMPB@I P1? /IP@GGI A@| #N DN@RE@QDNM @&QDPB @@N "FPH@DON @
Fall @l 7@M)' | RODNB®| 2@ <GN 1@ @@! NNDNOQ@I R@DN@| R@M?

@DNg®

o $hCM@ W@ HD BH KEB@M@ @MBE@IG@ONAMHR| @DU  nBIm RM? URR@0Om
o $hB@ @@IBB@ UP @M 42HED @@M R MRAQ@ | PV @BH][B@! §MH CDIUR  nNRDid RE?
UP nNR<H PP? ID>CO UP nNRD@&Iith

0 4@MBP@ GBaM@I)@

o $hB@ <@GDN@AM®| DI @@IFMU@ %@@BRO@ @DI

0 I>OME@O @ @E> AbM@DE@M&RPPI B PIM@BH][BOM@MD! DI @M @MBE® @D NJRA ?<NN
(ICMBER D@ MNQ@Fall OQ@!

0 "@IF@ @@l + @WNOU UPHER®| @HEO®MIMCRIDBEEM@ @®@| <DN

o #MNG@ 4VDAO@| TN @¥PZB

&+5, 77 B (1 1+$/ 7 $13$66(1 81' 806(7=(1

(@UOGD | 1D @@ UPAAMINCGG®P@I 'IC<®@ C<@| "J>C ?<HD DN@VYMJU@NKG ID>CO
<=BNCGNN@| '@N@M 'IC<@B<@IBO DGAD@J5 @NO@ BMI? @DNP®M @Di@™H

D



1o BNN@I @N M@H 30 @MMIKMOBA<IR@P@! #N FHH O UR®H N@i@ | I ?<NN @IN@

MQIQIC<GO NJ APGDD@MO @ @M DN@ M<Kl @NINBCI @1 DCI IO URIPFDrU@M@|
UP @R@NN@M? Rl 'CM@| NK@@D )JI O&D <IUPK<NN@I@'BHN@UM N@Q@ DI NIED @H
8PN<HH2IC<B HD @I DI 1eMDO MBEBO@@D IHGBC 2@H% <MPHh PP b [@h 'G1@N
IN< OU@N GR<BIBDI J29M ?<BIB@ &l @I| 1 @M @DH@MVMRRMCCNg@| DP@H 1@
NEBC@MMBG® ?<NN@M 'ICEDINMPDM@IFV@D J7@M DR DNO <l &l @] 1 '@
1C<@O@ GNKM@? Pv@M@@! NONMPEIM@I| PDINUGEM @I

\AY



(1%%7, 9( ( 7(A (/D

"D@ @D ) CO <GN "@@#MIDB2JJG <@GTDOR| PI? NJUDRG PNREFPI B@| QI
H<NEDI@@I| *@MIB? @@ F-@MHH @I

@MIPI B 2@MMDONBIM@D@ | =I@NI B @ @\QEM ) N<H@| R® @® | =mD@M
<1?2@M@M BEBIIGBM@| <@ KHBGD@! , POU@NIBY ™ ?<Il < "MDOQERARE@!
R@M®I -K@!' M] PHO DI N@N '@ @IKPOUEBHPB @DI ?<NN ®@0IU@BI@IRA 5PINSC
@GNS0 IBCO =@M #BE@! QI , POU@MI@? DR MNGREGED '1AMHOD @ @DCD|
Fall @ ?@RA ®I|, POU@M LFEEAMO @M@ Il @!

#N =@NID@>C ?<N ODNDF<NN @INS@| DH *RAQ @@N !CON HD@@H NC@BM@!
+ @INS@| H@M N@H® 'AMHOD @1 KM@@KB <GNGN@N NJINO OPl| @bMP@N EDG
DIN@NA@M@ AbSH@MD@| PI? 1>Ch@MID @@NGQD )' ITNOGH NED POU@! "< @N
2IN@ESI JGB@ @5BO INSGD@ 1KM@ UP IMBM@! B®NA@M@ DEMNRDN @M
)DI 2@MF<Il N@PI =@<Il 0@ KXIGBDINC® PNRIEPIB@| €A 7@ *@@P@| C=@! R<N
@7@IF@| CDINCOSD DI@NIBFDO0R| # ORFEIB PI? DEI@N @B<Ga| 5JCE@r?@IN
NRI® CDHIDED2@N +<IBPGIDNKIO@IUDBNKH @1 GINNO

2M<INKM@IU Pl #NFGH<\F@D 1@ENO @ | =ID@MPRIBMSD Jo@ @M@ DM )'
+ J? @G CO®| NDHDPD@MME@@IO R<N ?<@B<BI@ ‘@@MDICHED «@C?@| <[B@O
HOD D@ N®@ OM@IMID P+=B@NODEHRP\N®| "< @NXDPH NG/ GBEQP@ ? @@ HD
+DGBD| QI . M<HD@MI C2@ F<Il UP@H IBCO @®MO RMP! R 7@N@M<HDA@M
B@&DCOQ@ RM@I PI? RID IDUPN<@INKE®| PH @Dl =@NGR®IN /@1BN UP @agRID
1JRICEID $MH <GNP>C 2@M 'ICEGBN -POKPCM R NGk Q¥M@EM@| GN®D @I
NEC 7@ #B<@ PP 2@ @POUGHNOGRH Pl O@NEER| 5 @Il URGD *GANQ@ 0 NEED
PB<@ @%@ &l O@! EDBCO PM §G8[PI0@NKR?SIR | ORMO@@@! NJP@MI @N
Bl=@ RC FO® aBGOFAD 2PN@ GI@IB® UPRGM@! "<N 4?@G RI?ID 20NC@
J= 7@ @MNB@U<CGDNO@W 300 C=<@| @@IA<GGRNRIFPI B@! A ?<N -POKPO @D
RIDFO NO NRICGRA ?<N R<N@DSh@MD@! PI? 15=C@MNEBM| <GR>C PA 20 SMI@NN
2@N @DPBNKMJU@NNEBMB@ED RN #DI €20 @M POUB DNO E@?@@IA<GGN

VD



KM3@HODE>?< @N@DBAO URCRF @I *@NDP@I ?[@ UP &N@ 8PBEEP<UP G@I PI?
?@QE@BE®I| ?@ W@N HOO C<@| @MBMa[@MI RbM?

&JH JB@IDP5 [CM@ QMB&E #MBIDNN@ P@ DI #GMPBNH<B@ IG<NN UPM 1@9N8BO|
@M@ ?<NMF@H @M 1<M?DEMBI PI? &JH JB@IDEIMBI @@INJ =@NJMBIDNG&FMM @B
GN +J?@@ ?[@ <IC<P QI 'l C@WM?©@I OMANDER® =-@MURB|I B Q@NQD )
1ITNO@H=@NODKEH INLO@| P? FPEOPNE® 5@MO@Eh=a@M @M@ GNEIM]IF@1 22|
8PB<IB 20M *@@n@| UP@QMCE) @@ .@ MNK@2| PI? D& @GHBRIDUPMDDEEH "@IKD|
@DI N@®M '@@IdU g GEO @I @M +DEED<QlI DG 2 @0 <M@IRN @H 'TO@@®
@DCJG g =@DIO@E@@ =@NODEHER NOO PP O@D® 5@ DI )O@BI@|I @Dl @ba>CNO
KM3@HODN> N@DI alF @Il m 5DR0@?D< UPH @@NK@DI G@O@N @GBIKBbM
2M<DIBN?0@| @xb@MR®P? HIIGD>C@ POJM@I

"< <NDNRH?@@NJ BIUKI@MONRKNN @B <@GMO@IIQ PAB<@I| <IBA<NNTER®I
Fall @ DNG@@m?@IU UPM &JB@ IDEIMBI NOF@ VPRIBEKMBO <GN =@ M@ 1J? @8I
?@N H<CBI@®! *@OMDIN "[@ MO PI5 @DNED MD<BBE<NNCOR® NS@OD EGT @@
BMJ[@ IG@ ?<@D UP@#D JF ?[@ &JHB@IDEMBI @MNED) RD? <B@NDR] >CO RD? JBOM
BEL @D

n!IC<0%.2 DNO @MNKMB <@MHIFPGPNEBR@DG @M n<NDN BSIDINYKMSB@ M
2@0@ B ?4D| @HE @ @@ | FOPNE®@| 4AIMPMU@PE 5 @MO@| OENIRLPR ?<I|
HOID @1 5@MO@| @DIN@FB®I %MK ID DI ? @1 31 <IN]NNB@I! 3l O@@H@MI
<=BoB&I| RPM@n

5 @l @O *VMEM<A@BINGD ) UPM @OPB 70M CMDAGC@D M@D@! M@M
1>Co@MD@ 1 P1? 1>Ch@M @ DINGEED @N ?<I1 HOO (M <@6l ?MPH RD® BPO@DP@ AP @I
?MN@@<INEPPIB ?BON@/O URPHD| UP RDNN@ B{M=C@ URIMRP @1 @ MDAGEO
C<@l

4 IMPMO@IDEMIDE@ PINFGPNODD'I B @@N@@1 ) ITNO@®&| Rl @1 QER dMPMA@DG
PI? 10@MIB@DGIHH @1 8PH @DNIEIRPNE !IC<0%.2 HID n"[@ | R<GON&DGr|I G @I

| R<@ BZAQVRQ@ RDE@ENDR<I BOM RAN@ABR RA @I N ?<N MIUH @1 nNih =@@@D

IC< 0%.2 <IORMUE@<NN r@DsD PA 20 | R<ONEDGr! =@P@RI=@D @ E@2C £>C
PH?@ | R]GODI CA@I| Rll @




/P@CEBCOOKNORDO @M #J? TI @NOSPN KCJOJ

1@NO ®Il !C< 0%.2 NEE RGERMO @DIg@! NEDNOT@F J2@M M<NNCEOISK® UP
NEM@@! DNO @SR@DNC@@M =@MEDD ! J?@ HDNSC@! 'IC<@@! UPQU@0! #N
C<O NO P>C BOUBID ?<NNI?@ . MIBM<HED>@ @@ dNV@MAMSE ®@ 10 @OTRE!
RP@MUPEEB NS@ID P>C =@D #) RPM®| PNMbF@ ?I@ ND PA +@INS@| HD
@CDP@MBR| =@@® HD @B30R| 5aMO@MI <NEMDEREBC NEC@ 2@ ND €A
KNFCDN®  #W<IPIB@l =-Q@D 5<qg@B®R<®  -=?<CGNBFal J@M
"MJB@I|<C] BBFRAD

2@0 DB+ J?@0 Caid £C QM@B®IHH @@ 'IC<G@ UP @\ G@BIGGD[GO
NISC@MIR RN M<DIBN?©@| NO<@H 2@ HD nA<GEM@MIN@RD U NE]?GT@
10 @MPEIRB QI +DI ?@QCAED@I3| O@MMBE@RD U  PNNSGNN @DN % @BSON
DI =@NODIB@I @MPAP| ? Z=@MAMEN@BD U 10<P<M?DEDIB QI <I BGUG@DM I
. @VINKC@®| DI 8PN<HHKRIC<B N@@! m

#N BED RC NROGDV@M-@! @M @BQDP R® @ #DOHAINSGDPIB QI
. @VIN@BMPK@! PP 200 MO P15 @DNMD =@NODEHYNERI 2% BNGERMD| *<MB)
*<| BPB@ Y?7@N @ WNAMF@HD IME@NC@ G<NN@INFD NT IDCO PM RA B!
- @MIP@ ,POU@WMN< NP@MI BM®I RAIl NBCAN +@@MDEDIHODE> PA

\%


https://twitter.com/Eodyne1/status/1650632232212520960/photo/1

+ @QNB&J<M?N F1 DI )JHH @QDM@| @W @D RID? R>C UP RI<DIBN?©@| @ @ n@P@

0 @<GPm AbM @MP@ %@NDD QJI **+N RD ?@MNBEEI *@QRP@M@ED @N ?<II @K

4 @MERMOMB @M GM<AQA? B @ MO @| -POKPG-@MIKMHIACI? NJAMO @DIUPBNV@DA
R@Il @Dl )DP <PA NSC@I -POKPO NOaPI<C]l BB ?<QJI J = @N ?RME ?DMED @MBGIKAO
RIM? J@M-J@N @NQ@M@B®IHH @D @ND| PI? QadM@D@1dl O@

'IC<GOSTR @BRGMIPI XCIGBC R® =@D CPNED@I PI? #HKAT G| BNNTNGE H@ND@
20D PA<@ J) B@@NMGAM ) R=C ?4MDI 7@ 'IC<G@ UPMO@M@| @A POU@KAI@
'D@ 'IC<CE@@ I B @@NGEM ) @QEMER®| Rl @ =<NDM@| UBNGIB £A ©H
RIMRA N 8PBMDOCRA ?<N R<N@NEMRBE>G@M<I@m®| F<Il Pl ? R<N @ N@I®!
1>CaKA@MI <GN K<NE@IAPP@| RBI? 'G1@@MNIQ@8| 2@rmM@| ?<Il @ n@®<GPm @M
, POU@EN %@P| ? RDF@| NT $A DM@<| ?®| BNAJBEABPN "<CaM @ *QV @@
Pl ? *@MB®P@ NOWE@DIMODEE| GIF A 70 5@MO@P-C@ PP ) POPM@GR@A 2@ ?<N
%@s@0 DMAQMMO@B2@ PI DCAQM 20

+<| ?7< MA IO @MBNN@! ?<NN Po@l @OD H<[RGI@ SDNN@R@@ UP @M
=@NODBI@| 2@H< DNCP RP>C ID@H<GN N@DI F3H ? @HDGAMER@ DR@|UPRBA |
NOTE! ® *@dre@l ME@BD %@@I@D C<@! NO HD %@T<CBP| PNUPPNEQI
HID +@INS@| YN @MCEB @@ @MEA PI? *@&@IN@ME@®! UP NKK@> '?@BBmI| UP
CDD@ME<PI? $MB@| UP NEED 5 <OC@D@! UP=@MKMHAUP SR@ME@HDOM@| PKPN
DOI@| #MB@| $T@MI P? <GBH R<N ?<URTBISEIBO @\@| 5 @1l N@ =@D@NDIPQDD
2@0MIR%@! ) Q IMBINCCRR @I 2@@! AbM GVEED @@ .MIBM<H@M>@ J&®M @DI
#SK@M@HD JB@! NEG@I| @D-@D @DR@M@! GRDP M@ @R 7@@! P . MF@HD
PNKMIDM@| PKPA @V @@ *@M@NNIPM>@ | RERMVEEEA

SBHR@® PP , <CC<GBFRAD G@&@ H?@® AbM HEWMGGN *@WI -@HOBR| Q@b
0 @C@I@DNGBMHI? 0 @C@IU@M@| @CHD @NKM@P@| &JGBDN@I1 ) INO@ (@P1 ?@1
ND? @DIR&D[GO @M AbMR?PCEBIB 20M 1@NQEGWRGEK@| 5<NN@@B@ "0 O
BMJ[@| "@K@@MIDB+ J? @G| =@OBO @@S@I@DNBRTO RO DI @1 @UO@! @I PH
?<N A< >C@ @MO "<N M<DIBI QI *< M *<BP8@ +{?@N F<Il| @@GK #l @MBD
QAVRC@I| ?[@ W? @@ BWNN@I| PAr@M CPK DB PRI BAINC@mRMRI PI? ?@M 8PBMD(q
PN @V@MD NN URH HBGO N@DI P>C ?[@ @DKNODHMB 20M ¥? @& DNOMW@
@Q@MBRARRPEB PI? @N @®! IDCO @ "O@| b@M @BIGBDN@I| )JINO@| @N@N
. MJU@NN@&N Q

5 |CM@ b=@M @D @DN®PN@N?€G —@0ho R? RD? @M M@FAGBDNCR|
) INO@IAM Neg@| ?DNBER MO GMD =@IND@I| POU@KG TN@I RI? IBCO =@ NANECOBO
?<NN @DI1%@@DIK<AO URQ ? @ AAMO@DBMIb@MO @DPNO@I=aMIQ@D@M B<IU
<I?@M@| %@BIN<ACBNED | ROM®| =BaN@I Ql ? @M 3B@MEDBRID 2@ N @ MAQD
F<Ill ?D@N@C® BPOE@CMEIO AbBM@IRD<CRNNAD @ %@!)'. MEBD@IRA GB@ O
N@DI

@QM ON@I?@@ RA =M@EDM <NDNAN 7ERBB @ BRNI@OAR\@| PI? =@NC@P @
TAM<NONIFM@I| PI*@MUMH@! UPBPINO@I QJGC@! ?@ HD BR@\aoM ) @ @O

\%


https://pressbooks.pub/aiforteachers/chapter/ai-aied-and-human-agency/

N L

RPM@I @MPCG]NBID RM®ZI HONNO @@ D>CC<GBHRaD PP ?[@ GBAMBEDORIBA]CBRAD
@O®N BC@I| /P<I O@INKNEN ?DRE@ M@RE®|

2MPNO 25C<G@l ( + JPU< | _49PB91< 81D %) 81<&>HC anBDEDO51>4
9=@IDFC ™ BiI3B5B FABIDS?! JI O@KIMMT 'NNP@NDERIABT <I? 2@=C@M #2>Qb

2GDGD @-0O< ?<R<C + @O <G 81D 98PHFI9< C7EIRIOL I>7< 81D %) 1C 1
316G CEE?6 EC9>81R?0 9> 831D 1H<MO *®@IHDB #l QDIJIH@DN

&JGHON 5+D< $ E941>35 6B B>5BDIF5 9> BADS1>4 BGIBS 31 @N>J<MDN
4 MOD@DI & 2@M@ * C9>7BDI\391&8:4¥5 9> 3BD E=81DS? 3R6D9>7 GEEIMY 9=15H
75>5BDI9F5745<C'DBD<GNM@ODT
@I?@Mt+ @O <G> B5 1>HFK 8 (DBLICDIIBBT 1> !1>7E1B "?45%C 5 p? 97
. MI>@@BBIJA @C I+ 1 JA@M@&® Jl SMI@NN >>JPI0=DGD<I|? 2M<INKd@I
$ >2| NNJ>DRD AIM ' JHKPOB +<>CD@MT @ 7JMF ¢
JHH<N<ID 0 @ <Gb> 85 $@BDHODOZ4 '9CC B ?E>41D$7'?4 A @OD@IMWANBE
JI $ IPI ?<QD+ J?@NO0$+ h 10<IA JIM? 3100 MND
JHH<N<ID 0 @ <@®3>7 2 B5 (1=5 %BE?> 7?5 <7?BH>93 "?>?3E<BESN4 D $EB?=5
?=7/>9ID%? ?0Q<I>@N DI@PM<GINHAQD . MJ>@NBIDTNO@HN
@FOM @ <G&F7/B==9>7C 1Bl T $B 1D !51AD*G4 B 5 4E31D%A< K@DBDEODO5H4
81<>EC 6 ?45 53BD®? . MI>@@BNIJA @QC OC '+ 2 @CEID><G 1TKINBH JI
' JHKPO@M @+ #2>OD 4 1'%!1# NNJ>Dab AIJM 1JHKPOBI +<>CD@MT
, @7INF g
' JJK@Mo  HI=9>9>7 (398 4E31D%? 9> 81D %) > HePRDBI (DE ?6 55RDI9F5
BD9\3928<<8%5 (JPMI<G JA ©@B@ #>0D<I| ? 2@CEI JA@BT g


https://citejournal.org/volume-23/issue-1-23/editorial/editorial-chatgpt-challenges-opportunities-and-implications-for-teacher-education
https://citejournal.org/volume-23/issue-1-23/editorial/editorial-chatgpt-challenges-opportunities-and-implications-for-teacher-education

vV U

(10%7,  9( (, T(A (/

8P ?@| =@N3@M@| %@rRCDMARDND| )' B@aM@!

3l B@IPBRAD@! P? n&<GWDIAD @ %@I@QNQD Y? @@ NDI@DI RIC@NM ?@M
R@I!l @N MPH B0 @@IFCIM@@IR[@?@H @INS@I]CIGEL@ 1KM@ UP @ MB@@&BD@M
<GG@D@MURCAD @M@ NHE N A<6DEE @M EDNM]IFO@ sAOCAD@|! @MARID
0 @AM@IU@? M@@IBRD ?D@ <GN n&UERD @M =@U@@ RD? HPI 0@M@I o<l
?@M 103%.21>CIDDONEBAGN ID@MRLB @M ID@MOPB NOG@ @M &R@DN ?<NN
n!IC<0%.2 HaBGD@MEDN@®@IP @ '|AMHOD @| =-@M@MNaIl -MO@ @O @ @aMOm
"D@ %ORBRAD@ !C< 0%.2 F<IlE@ I1xC 2C@H<=@D J@M RPDQ@DED

#MNCR@M®IFJHH O CDIUP ?<NN OR4.2 ?<UP @BD 20NM€@I L@ @® J@M
#DINEM]IFPI B@! UP KMNEBIM@! @Il H<I I< >C 0@@M@IU@BAME<Il N® /P@0!
C@MRDREFOMI T IB00 SONONM@! @M @DIBCO 2B 20NC@ RID I DH @O ?NBNGE
RIM? =@@| "@Il J>C|@ER| QiR POUG@M ?<@REBDA®IN'0D@ @ 1PEH<NED@@ @
D=GID@ J?@M NIBEDRO@?BxUP =@0U@| ®!l N@ O @D@M T#M<AO @M @M
*@MBP@! BPOUO NRD PH 'TAMHOD @1 UP @46@! @M @D @ IMF@IIOIDNN@
C<@! G¥A| ?DN@ %@A<N GO URGE| J2@M 2@M@| ACGNSDNN@ | (EINDIDED

"@M #NIB 2@M@PB®| **+N G@BO DM CEBM@! IU<C@FM<HD@MPP@M @B@
?@M N<DIBN?0@| % KD POU@! PH UP GBIN@! ®D5aMO@M @M @INSGD@!

) JHH PIDFQD UPN<HH@ B@AbBOGR®! *@V@@ PP *@M@P@ NIG@! ND DHHRMIK
PB®| C<CG@! ?<NN@M @O ®@MPME HI QMDR @@ +?@8 8@WMO MRD IBCO
=@DICR® ?<NN@M@O @ ?D@N@| R @G| @MN@I RDI? JDM@ DB @@ MNGBB
QI ? @M@<GP C<@! 1R &l @ URM 2@ NKMGO@ $MH HD HEM JBM@IB@M BMJI[@H
#MMB =@ @DIsPNN@@M@I0c<@| 0®! 8PB<B UP @M @POB| ?[@ ?<CDI@M GID@
n+ @INSGD@N "@I®1 =<NDMPAHBGD@| #MGMPB@I PI? $@@NMM@PM@| @DIU@NN
?@M @D aBGDFAD@| @ M<G DI @MO BUBI ROM®I RIl @ <GGH]|SGD
@DIM]IFOp 5]CM@ + @INS@| IPM RA #NGMPB@| 2@ RD NK<G <FIK@@M@4IF @I
=@NM]IFO NRI Fall @| H<NSDI@®@ *@MINTN@ @RI CG@MD! ?<NN @D#M@ s<C DNO <GN
<P>C ?<NN @H*N@ MRPIDN®

4 @GBA@MB J2@M@MSIMAR QI +< >CO PP ) JI| OMEB %@@NQ0 )' DNPA NEBO

"< O@IB@! 0@C@|@DNBMRI? AMOSMDOGD "< @)@ WG@DPBNHDG? @| <IBARIDN@!

\%



N L

, PM @@ &<PQGGIR3I O@@WMH@! *]l ?2@MI P? 1KM=C@| CO© 8PBB UP <G@RM@I
+ aBGDFRAD@| "JX E@@M +@INS@| ?@N@8|IGBMI <Il @H@! 2@NOJ@&M RD? @DI
%MID @BV @ INSCAD B URM@| NO DCRI <IUPK<NN@I?RMSE N @AM@® RD? PP
D& @PNMPBNM<A@G® MO

"D@ 16aKAOM EE@R@! URK® +<C0 G@MI =@M @DOMEARMOB €N 1J RPM2
~@DNENEDN@ ?PB<@?@| -POKPOIQC< 0%.2 UP NE@MI ®ID<IDE@| +0D#@D@MI
b=@MBEK n?0@ BR<CWEY PP Q@MNOAEIIC<CGARID @@ +DNWIR>C &<NNM@?
Pl ? %@<G NOO@| RNNO@ !

4 @MNOa[@@B 7?<N 3cE@MMO@>PP B@DRON BPOPH #DI %MI@DGE@N
O@+JGBDN@! )l JR CIRN B @N0@@M 1TN@ERD? C@NDP +<P@MI@M D@ @BH@!
B@hO@ " "O@1 @NO<HBI E@ 220M 6BHRDIGD 'NO @N DI -WPB D@&@M UP
| @H@! 7@ RA DRP@IDM .GONH @M&@ODSOD RPM@I PI? N@ Cl@ ?<N BNN@| @M
7@ 8PNODMIB @M @GMIQ@! UP @M&P@! 5 <N DNG@R ?<N %@80 @@Ma@MNJI UPH
@DNED AbM M<NNIEN®IBRE<I?< (@MEP@ RD? 'NO 7® @B@DwBGDFRAD %@ UP
—G>FM@| @DRODENB QI 'IC<GO@|

, @@! ag@DEmY| "<O@I&l @ *<IBPB@ W? @NXC 'IC<®@ CDOM @UIMEZNDI
UPB]BGD H<C@! PI? AbM @,POU@M UPIBIAKNN@| #N BNRO ©@<NN 7DE3? @& @M
UPN<H@®INGU@| @M@ [XaCATH PBB <NN@MU@PARDDN@| #NOBBC ?<N M3@H
2@MVM@3@ !JHH JIN *DU@IU@| =@IE? @DIPOJM N@ EEP@M Y@ DSCHRGDUPBBGD
H<>CO =@M EaP+<COBV@ERE@| HPNN @11 @ N@V&P@ RM? R<N @+? @@ H<bCH<G
OPI PI1? H<| >CH<G IBDO OPI

$bM *@EM]AO @VRD@N IM<GDEX@CDGE PP M@OSTO BB@| PA5 @Il N@ &

+ J? @G| @MEO@'ICE@=IOMEH@| Rl @1 N® N@ ?<Il bC 5 PIN>C @M&P@| PI?
QOM&@DST@| 5 @M DNO=¥R®@Il ?<N DGPN@@MNMGSD BNhOUO DNONRI@NOM

| M@@Q® !JHH JIN *DU@IU KO@s JC@M GG @M POU@MABAPKO RDNN@| ?<NN @M ?<N
#B@OPH <P@M@M *@R0O@MED *@RAMEDQ@ED FE| *@0 @D UP @NQ@H @&iH<

5 M BHNN@ER<MO @I PIQMNDOB QMBZ@! =DN @DBE00G @G BO

*<| BAMB@PNRIFPI B@| 2@N #DI0d@N R@ @ NQaM )' DH BNRON@I @MERGG
+ aBGDFRAD@| RD@®@NDQ9 )' DI 2@0M PR B @ BR N GaR\@| Rl O@NOAID FGHR@C@
G<BAMIB@EDPNRIEFP| B@| @DI 8C@M #DDId G@| RbM@

0 "<? @M B @N DM@BINRC ?<N "@I@| NOMFRANO @RbMN® ND ?<N
1>CM@@! 1<C 2@! # ORbN@ @M %@ PA 2@ 16b@MD@| PI? 1>Ch@M
<PNRIFQ@|

0 5 bM® @NONPA B "@IFNK@MRH ?<N MDDE® "@I@| 20 M@DDD PP 20D
. M3@ HNPIBNA]GEGDRNRIFQ|

0 5 bM@I NG ?@ 16b@MD@! PI? 1>Co@MPBMPP 2@M ~@OBRAD HO @M
1AJMHED @I PI? *aNPIB@| <B@M@ARGNM@| Rl @1 UP KI@ ?NMRA @GKNNQ@ |

0 5 bM®I ?@ *@@P@M DI@MIFC HIOR@MO N@@I5AD UP GWHNE@| PI? DEI@
@ER @] 1:CEGNNB@MB@| UP @R|



o0 5 bM®I RM ?2PME UP @®M EB®<INEPPIB Eib<B@| ?[@ & ? @M@<GP PH PIN
C@MPH-EB®IKK@ DNO

0 5 [ @@ CBRADQ@| RbNPI @E@M@IERI RDM 20 #BE<@ @+HDF DHI®M =@NN@M
= @@MICEH

5 ]CM@ @N @DIBPO@@'@ DNEC NA GC@M@CHIBRAD@! UPJIE@DNEM@! PI?0RD
0JPOL@M @D @M )' UPHEGKNN@| NRIDAM®@N=2| Q| BMPP@@P@! @DH:D!
$|CBRAD@! P? 20D ?<HD @P1?@@ PN?R@M PINJBNK $IPNQNI<JAO UORBPMEB PH
CaCOM@CHBRAD@! UP @iR| "D@N DN®BC<|JORRPEB PH ?@ =C]| BBRAD @M
*@MBRP@! QI ? @M @CIJGB@ =@M "PKAD®PB BMP@@P@M @NI@PB@! UP
Q@MBEIMI @I 209N P@MBM]?@H @INSGD@ &<P®| BNA]JBEADP| ? P[@MRH DT
4 @MOIE: ND 20M ED <@GH UP ISGE

#DIB@ %@BH<[I<CH@! UPM@M&T| B KD@IG@EBM GAMBEDID C3?@! Rl 0@
N@DI

0 *<| BPB@ {J?@NRPM <GIRNB<BNKPI® @M&P@| PH +aBGODRaAD@| UPQ¢@|
Pl? @@MEEB @@ @MNKG2| UP RD@MA@* PI? ID>CO <GN #QI€EPIB AbM @G
@DMAIDNN@

0 Z=@MKMbBP®M #&EONN @M 3? @@ PME ?MED @ ¥ MEHD @ &M@ MNED
IP@G@I

0 "D@ *@NFM<AO D@V DEn .MIJU@NRD @D HE@@a|

0 "<N NJURG@ @ PP ?[@ @QMNE)@PN@DIR@MNEB HD M@ | HOINEGD@|
*@DN@ED| AM@MI

o F OQ@ 1PS@ I=C <I?7@M@I| PPGBNM@NNJIPM2GH QDD @ IR{@W& ?@N
DGNEMHN

0 1P>C@ I=C <I?7@M@IFBMPB@| "@IF Pl ? 4JMBZ@INRODN@I

#N DNO @M BPCNIM @M@P@1U URO@! @INEG PI1? +<NCD[@ RECUPNI® @I RI?@M
)’ NJB<M @0 Z@@ @& @D UPUBBIC@ 1J RM? UPH @DEKIAOGEKO@ ?<NN@INE@I
ID>CO NJ @@ "OQ@ | @N@D@|dl @ R @®@I1)' 'NO ?<NaNG@DR 1D @1 ?GAN@| 2B
"< O@WB<TO@N AlM P@INC@| - @BAPKO UORPB R@Il H<I PIN@M@CEBRab@| UPM
+ PNO@R@DIIMI B #3DMIGAD Pl ?) M@DDP =@NNECOBO 5@l @@ ) 7@ 'IC<G @
b> C@MI DI @H 5DHK@MIBER <I<GN@M@I| F<IIIBO MRN ?<Il UR<IBNG}B ?<NN
@® 1€h@MDI @M @DCIE@MET®N BIN@MAMAB (@] J&AM @ KMIrO@M@| F<II
‘NO ?<N Cr@@MHE@| @M @ P+@7?MO DHBM BPO?R®R<N ?<NNRE@MEZH@I
RJIC®I
5 M HHINN@I DI @#€0 @@! ?<NN )DI@M 0 AbM@BED PP ?[0 &EIIJGBM| 2
C@POGDEHONMQ@PNEDED RANDI 1 RNDI PA @O 5@ (MQ@MED 7@ @MNO-DN
(<OM@| @NO@! RMI? JM @RI DGR 7@ KBRID@ I @MIBTED NO PA 7DN@ED
QMURaOME 'D@ MO P15 @DNER !C0%.2 DII@KAE @@N (M@N@EG@&QID@MO
CO NKMD @@M AbM@@ MBI B =@M !03%.2 CDIRN <GN AbN@@D®BI B AbM 1C8%.2

\%



N L

"D@ 1ebh@MD@I PI? 1>Ch@M BNN@| DI@M B@ N@DIGN@NOB UP @IF2I NI <I
4 @MPR@MBRI| <IUPK<NN@PRI ? @l |@P@| &@NEMBDMB@I| T@N %@IN UP RRN@I

"<N PGDH3Q@ §& @M PRBB F<Il ID>CO ?NDI =@NQ@@tWD@ @@mMO@B@Loa@M
+<NCD@I| J7OM M@DIN<@DN@I AbM ?<@®ESGDUP KMPU@M@! R@EMI MDI AM@D
?@IRRPQAV@R=-G<RM@ Pl bMB@MD®I PI? bMB@M BODGEG DASE@ M MNatGEID
PNUFDZD| @IM H<| NiT @ONCOT® R® H<l @@ 2EIJECBm@ UPM #KMREBD?MN@N
8EBN <H =@NO@ @I hN @ INDDA@ BIB@| @MaMO @ MIMREBAMBFEDDPNRIFP| B@|
B&MbACGR®! "D@N P ?<N DNO ?<BICOBNO@ @G@H R<N DI@D@HED =@NKE@*
RDM? F<II ID>XCO @M )' bB@QBKNN@@R@| = N©@ Pl B@ @D DNO@™ 30

&JGHON 5+D< $ E941>35 6B B>5RDOF5 9> B31D91>4 BGIERS 31 @N>J<MDN

2GDGD @&O< ?2<\NFR<C + @O <G 81D 986F9< C7TEIRIOL I>75< 81D %) 1C 1
31G CAE?6 EC9>81R?0 9> K81D%? 1H<MO *@I+DB #I QBIJIH@ DN

*@GRFIRT>U | ?M@<NN@I"J C<I " @ <@¥9>7 &EADADIFH1C>9>7 BS5=C G8D
11 >7E18 "?4 <xC6JIB@ @N@E

I JJK@Wo HI=9>9>7 (398 4E31D%?9> 81D %) > H@PRDBI (DA 7?6 55RDIF5

BD9\39:8<<9%5 (JPMI<G JA ©B@ #>QD<I| ? 2@CEI1JABT g

2MPNO 3C<G@l ( + JPU< ! 49PB91< 81D %) 81<>FC AanBDEDA5>4
9=@IDFC ™ BI3B5B FAB1DS?! J| O@KIMMT 'NNP@N@DERIABT <I? 2@C@M
#?P>QD

@I?70M+ @O <G>[85 1>HKE 8 (DBICDIBBBLT 1>!1>7E1%"?45<C 5»? 97
. MJ>@@BDUA @C I+ JA@QME®D JI $MI@NN>>JPIO=DGIKI| ? 2M<INK¢@T
$ > NNJ>DRD AIM ' JHKPOB +<>CD@MT @ 7JMF ¢

IC JHNF , 0J=@MON '<GPHPGG #7?1= 872=Cl )85 1<E®=-96 5B 81D %) 2C@
, @ 7INF 2DHON

4 MODE@DI & 2@M@ * C9>7TBD9\391&8:4¥5 9> 3BD 81 D% 3R6D9>7 GBEEIM? 9=156
7B>5BRDIF524<C'DBD<GM@DDT

@F@OM @ <GF7B==9>7C 1B T$B 1D !51AD*G4 R 5 4E3LDA< $aGmBDEODC54

81<>HC 8 ?45 53RDS?. MI>@@BRUA @COC +2 @CEID><G 1TKINPH JI

I JHKPO@QNV@P@ #P>0D4  1'%!1# NNJ>Dab AIJM ' JH KPOB +<>CD@MT
, @7INF g

#IF @BE?< ) @ <G8lD@D®B 7?4 2> $@BDRODOR4 81<5>FC 81185 !11>7E18 "?4 5<C
6B 4E31DS?#? NDQ



https://citejournal.org/volume-23/issue-1-23/editorial/editorial-chatgpt-challenges-opportunities-and-implications-for-teacher-education
https://citejournal.org/volume-23/issue-1-23/editorial/editorial-chatgpt-challenges-opportunities-and-implications-for-teacher-education

DV



"D@ IM<B@BB@@| )<KD@ =@A<NN@IHND NCPGDG@| 1DPaD @1 DI B@1 ) =@M@D
PNRIFPI B@! UP G@| NS@ID "< @N>8BP>C CB®M PH @DHDGAGRHNSR@M@?RNOEID
C<I?@ @WRR@!| PIN GILET@CED RRD@MG@RF®I B@| DI M 2=M@@@M =@MW@D

Q@MALBI@| |B@JO@ RID §68D@P@ B@JO@ MIPFO@ PRI+ aBGDFAD@! '| ?@N@H
$<G@F @| RD PM DC@MB&I ?<NN BINA@MGHEM@ "B@ K<NND@ @@ <@M 300
R@C@ ?<N NQOND !
P>C Rl @| RBI IBCO 1€ QM@MVBRI R ND?@ RCN@@ 0G8 @MMNOGTR!

' OGB@IU RA 7@ [MB1B N@ENOPRNRIF@! RDI? =@M ROEI @ ND@M N@DI ?<@N ?D
OONICGD 2@MEG N@DIRD

| 2D@N@HA@DE@B @N PH B®IMBGD@ @MP@MB@! 2@ ?<N TGBNRAN@!
- @V@4 Rll @ 5D NG NKRGR@M N@D! <GRIMME@E®! )<KD@ PI? R@IB@M
<PNEDNM@D| .A2@1 R<P?@l @MEO@ 1 7@WN@ O@D ?<@M GD@ <GN
"DNIPNNINBMPPGB@ PP <GN -MID@MBNCIGAM® 'C@| =@0@M "@PEPR@M 8PRO
C@B®| NE@I

DD






DU

(L 2'(5 *(6&+/266(1C

3(1 '8&%$7,21%/ (6285&(6 ? @ 81' ,+5( (6&+,&+7(

a -1 @ IMI@ OEHQD @HD DN C<N =@BP@D? AMIH OG@DMNIIA O@ G@ TP ><| Q@
O@H JIGI @M@ OKNM@NBFNKP=<DARBIM@I J@H =@°?

31 O@M?PEBNM@NNJIPNIENQ@<!| <@5+O@MB+&POUB®+®DNO BOMEBMSIH 2@
DI 2@M ?R3B @@ 0G@ NE®| *@Wb>COMIGR! *@MK]I@. MbAR@! p 1@ NPUq@!
R@IIN® AM@D+N@MQEBADRM?| Il @ @D @1PAM@ "@IDAIBO
P>C R@Il DGPIB UP @V ®@| 8@mm| DI@M %@BS0@ DI@DED &DHID J@ |
R<MNJ C® ND 21>C ?<N @MN@PN @N @BMDGNE@RF@ "MRIBAP@! "@ri00D @I
QI -#0Pl ?$@5> !8>6RPM®@| DH 8PN<HBIC<B HD @M #4@BIBQH , JQ@HE@M
b=@ QDO

-q @@ 6 BNM@NNJIPME@INDP *@MI *@M PR $IJMNSP| BNHO @ M@4GD
E@®H 3MHO PP <PA E@HM +@FH 20D @KRDIAM@DIR@M P@M @B!
3IMC@@MNMENO@ ?<N FD@M @@ @ *DU@IE@W@0STD RPMEPI ? 20D @I
FINO@IG@!| 8PBB 2@ SID@NEMEPPI B 2@ 3HIPOUM 2@ | K<NNM PI? 2@
5 QDOQEM@PB PME <I?@MERH@ |

#DI@ J@@ *DU@IU DIGD @D® 1L @7 @ DR@D#B@ DPHNMD@@N
3IMC@@MNME@NDIE@MN MENKEDPP@M Y@ DSCHAD ?<N@SO RA 8PBB

5 D@MIMRPPIB 3HRIPHPIB | K<NNM PI? 5 GDQE@M@PB QI

DGPI BNHO @ M+ @BIPHO



'D@ @BMIDEG5B >81<PI? -#0 = @U@
NEC PA E@N E@EQMMANAIBD 5QM
OMMEDD @G BD PNI<CH® @ 1JAORNM@PIR
HID <P@M@ @EMDRRD® $@5> (785
-@NMB@! RMI? ?<N GDU@WD DNO @ ?D
ABA@P@| 0@SO@P>C =@<Il O <GNGPDON UP
BAR|ICM@I

0 UPH @<0C@I| ?<N@®SO JKI@I @N
'IC<GON <IU@ABOD UP =@Nm@| PIUP
(=51 O'\G@Nl@] C@Mm' *JB J -K@I #? P>QID<G 0@NJPM>@Nm =@QNMNE@D

DNO GD@@DBEM !! 7 1 3H @D@ JKm®
ME@ADERD | NK&MI P2
w© ?N@M *DU@ ICAIPER®@| 1@ 0@ UP

@MRS@)! COOKMM @8R >JHHIN IMESB@IN@NN<
0 UPM SR @NEM&PPI B ?<N @S0 @ M @AKGOANNG
1C<@ RA GBATED 5@DN@ RBU@J

DH 310@~2DDI @@M *@WPK@Q<PA @OIM BNO@| @@H 2@J
0 UPMZ@N@DPB ?<N @S0 @I 'IC<®@ N&ENO <IUPK<NN@ IQNWE@MI J@M UP
HJ?Dru@M@ ?@!'IC<@ DI @@I<P@M@ 1@< UP=@MDIED |
o UPH @HO@I ?<N @0 @1 PMNKNBIGD@| J?2@ MH@ WM@De@| 'IC<GHO <P@M@H
+< O@MD<GHHDH@M@| PORXN @P@N UBPN@2I U ?@I1'IC<@ @DHR@O @I
o UPM D@®@@Ga@DPB ?<N @S0 WJK@I| @N PMNBED@! 'IC<GN @M
Z =@NW<@DPB@| J7@MBD@NMH =DIQD<I < ?@M@R@MGEHa8|

"DON@@EO@ RDID>CO OMDXG "<NVRO@@®O DNO =G@GENEDN@ ALFMEAO@I! Q
BMPP@@P@M @POBI ?[@ #&R=IDN ?<N THIHO@MD<@@a@M@| URANEH@I PI?
@N <l @ @l R@F ?M@ "P@M PI?<N ,[0j@R ?@N B 3| O@KMMADN <IUPK<NN@I
QDGO R=C <| B@JIBM<IC® PP FPOPNE@ @NZ2@CEDAI

$580 2))(1( $7(1:./

PA @M 2@M@| O@DF<II DBIB R@ <l @MCE @ @] 10&®»| DI 7@N@H B>P1? P>C
?PME ?@ rI<iUE@! 'l Q@NAD @I @M 1PNOE B UBTD <GNNMO =@MSO@ RM®I 31 ? ?<
H<NEDI@G@N *@@il ?@ OM@P2 M<AO O@NMOROMNOGTLI! '10@B@IU DNO F<Il H<| @D
$PB PI? 0 @G0 =@PKO@| ?<NNa?BINOSCQ ''O@B@IU DH 23 BR@M@D<O@I| =M=CO
PH UP B @ @I

(5 17(56&+,(' =:,6&+(1 87=(5A 81' ,66(16'$7(1

#N BED U@DMO@IIQ< O@I| ) AbM ?<N?PEBNRN@I| DB RM?
"< 0@l b@M@DPOU@RI 5D @MPI N© 5<N DN@MPNSN@M AbM BPO@N HaiNI


https://creativecommons.org/licenses/by-sa/4.0/?ref=openverse
https://creativecommons.org/licenses/by-sa/4.0/?ref=openverse

N L

@M&BGDO @DI =@NN@ M@ No*@VHKCl @ YG@M @N @ DRRELEO @+<>C@| RD RN @M
DGPI BNRDNN@H¥O @D<O@RDNN@OINAO m

"‘DoON@O@Idl @l IPMD? @], POU@®RI NENO @ aBERMP| "<C@M DNO @8BRD
?<NN @ 3I0@@BH@| ?@ .CGONH2| = @OD@| B @I ? POU@®R | DO @BEM@IG@I
"D@N R&A @M CBNN@UPH #M2 Q@M )' 3I0O@@H@! P1? RIM? R>C 2@M CBNN&UPH
#MAB DH D8I BNE@N@I N@DI

@ -1 @ IMH@ O@NQD @HDON C<N =@BPED? AMIH OG@MIA O@ G@ 2P ><I Q@
O@H JIGD @M@DOKNKM@NBFNKP= <DARFIM@H J@H =@?

"D@ URD@ MOIQ'< O@I| <@DqO ?<DNN@! 'H TFEBN@M@D@G@| ?@ PMNHZ@M@+GD
@O®| BMI[(@! @DGa@NDEN@INV?D@N@ O@| RMP| BED @DEEM 300 BD@DaG ?@I
H@DNO@@! RDNN@@@BE®I ?0 ?<N BNN@I KRUBM@I| @M N<d@Hl R@IB @M
*DU@IV@I PRP<N @ DCI@I KMPUPMO@O@&MD<G DNVERQRI GBN JBM DACKS
=@NODB@M %KE@KDI NJU+GC@uUaR@| @MNBm#DI 2DGaMD@NDBIN@IN =@ NO
I<Ob@Er CDO@M @USMSN®I| PI? @Dl K@M@EIDBAS@NO@NAM@| Y%@ANSNI? @G
?<MDI =@RNO@<N DNN@INO@IG<IURE @| <M DI @Bl 3HAR DI 7@H H<I 5 @hPIB
PI? Pl @MRbIN® @ &PI B NG| HPNN PH 8PBBIUP @& @1 J@M URC<@ @I

87=(5'$7(1 0Q66(1 *(6&+Q7=7 :(5'(1

'H @MNO@GEINN@I @D "O@1 W ,POUQNUIEG! BNbOUOGN®! "DA@N BDBHNJ @M
R@Il @NXLCPH "<O@IIDHDI 7@ MBBD | 1@ MD®| P1? 1>Co@MI CEA@D "<N =@@PO@
?<NN @D 1EP@ J@M @D*QHFM<AC@D@ O@| B0 <I .GOONHD | RAD@ERBY | NGGAQDN N@D
?2@11 N@ G 7@ RNMbFGIC@ #BR=IDN ?<UP P>C ?<Il ID>CO Rl ?000 .C3ONH @@ll
DIO@MOOEI1@MQBH @O #@INJ DNO @NA@IBPO@@Mm <H@I PI? ?M@NN@N?
1>Co@MD@| PI? 1>Co@M Abi@ D DGI<@H<I @@IM PDD UP M@ BEDM@WVID

"D@ #PMIDNC@ 3101 C<O @@l NG| 0<CH@! UPH 1€6POU
DO@M h@BD@! PI? bMBRNDEI@NMQONKM@ PID®@MBEBG $DP JPO
0 @0@@C<q@! "DAN@M O<HRBI? <GN "1%4+F@UET @ "M@
"1%4 - N>CbOUO @D bMBMD@! PI? bMB@VDP@H MD D@ | 4 @M\l RM @DIH<G
0@S0@ @PHO 7@ O ? @I .GOOKWHD | FR]CMO RMR| HONN@!| @DER  BMPE@PQ@

Pl<=C]l BB ?<QI J = N@ @M TRSB ?@@| J2@M 300 #H@HAD@ @M _"1%4
UP @MNG®

66(16'$7(1 621/  T(L*7(/ 7:(5'(1

| 7@M@OUIN@E&L 5DNNQEBADRMR| 31 ? @N NEQ@ A@DEIMD| , <ObGEEZ DNO ?<hM



HaBGD R@Il H<l ?<N 0@€0 ?<UP O<R<N =@PQ@”<NN H<[@MN@@-NN D *DU@IU@I
APIFODD@M@IM@Q@ 'JHH JIN *DU@IU@BE@EID NO DH GEHRLO®| <H =@NO@I| AbM -#0

1J=<@-#0 B @@D&XM?| F<II FbiINOST@ 'O@B@IU I QmE®| | R@PPI B@| BPOUO
RaoM®I R U DH6 %- . MEED

5D@" &Db®OJI ( "@riDI B -#0 @I<@? K@RBT 'l O@MM<G 0@DER JA
0 @N@€ DI -K@I <I? "DNO@ *@KDB
5 D@ " 2C@ >>@NNHKMJHDN@ Q@ OCO

3l @N>J 0 @>JHHRP<OD JIJ K@I @><0<G M@NJPM#@N



https://doi.org/10.19173/irrodl.v19i4.3601
https://opencontent.org/blog/archives/3221
https://en.unesco.org/themes/building-knowledge-societies/oer/recommendation

Q167/,&+( 17(/1,*(1=T
$86%$8)*$% (1T 5Q)81*(1 81' 62
(, 7(5

#DI =@@O0@N MBP®D PH @MDbMNOGC@I ''O@B@IU @®! BGlluad S8PFIAO DH
DGPI BNRON@| URKINKE@>DNO ?<MN)?RI@® MbARB@| AbM PING@®R| F<II

| @<H O@NDm@<I +<# O@@ DNO @MOGRIM !!
7 3H @D@ YKI@ @N@M *DU@ ICAUPHED@ |
100 D@ OBOKNM @& >JHHIN JMESP@IN@N
M@AK@Q@MN@

8PH EQBDI 8@KPIO "@U@@M NDP ?[@N @HED®M aBGODFaD@! HD D@I
FbINOGCL ''O@B@IU G@M THFM<AO =@DARBQ@| @@ F<II

POJHODE® BBORNROMOP

) J| OMGB ®M PQDP@! @M Ch@MD@! PI? 1>Ch@M RN@! ?@MMbARB "D@N

RIM?2 MIOIMBB@I<II O 5@><HN PP <I ?@M@ 1@INJMEBI N OMZ@M@! R<N

K<NIEMO]EM@ ?@MIMJI<. <I?@HB C=@| 3 O@@H®@! 2B WNE@IQIQ

"D@IN@BNGRI=ID@! @Dl PANCRPIB @O =@NM@M #DIN4ID# . MIDIMBI

DNO PHIOOMD PI@DE® POIJMD@I PI?  POIM@|€®! QMEEM:CO ?<NNGC@

2@ JGBM®| YAMBGO N@DAF @1 UP 0<NN@NWDHOEMB Ab®I@| P? B<IU

<@@HBDI 1800 APIBDD@M@ |

.G-BDANF OMEG#N BED -IGD@ 2JGN @@®@! PAN3U KD@@M CMEBMJ[@ |

"<« 0@kIFQI PANDU@E@MBB@! Il @ P>C R@Il ?@M BIO@@D@N
PAR<PN IDCO RA )' UPMIEUPAHZ@! DNEOB®N @@L D 2 JIGN @EDMRA


https://creativecommons.org/licenses/by/2.0/?ref=openverse
https://creativecommons.org/licenses/by/2.0/?ref=openverse

<U@gpyl @DI<@ GRDR@ UPa@I ? C 10PQD @| DI @@ @MPANU CEERIN @
PHB@NMB @! RPM@#DI OTKIENII G DRIEMIDDI4 [ED 3| MND@ | @MRP@|
@NJ? @M @DI |SCENDG 'l Q@R| §G@! @BO@3BIMEMNDANO @@N
QOM&RP@ ROMPI NGG PIR@GCQ@ @SO@ @D1OR@ME®D| DI ?@N @ MER & | @D
C<@l

POJHODA® #DINGTB Q! DI ?RP<GIENDO @EED| "<N RM? NG| N@D G8@H
B@H=CO PP DNO DIGED@| *@MIH<BOHKD ONTNG@ R ©1J?GDUP rI?@I

&<PNRB<@IB@IME@| HDP@NO@IN *JBDF

| H<I >C@| $G@| C<P@ @NTCIPH @@ $MH @MPHHODR| GRAMOPID@

, JO@! @\@I DI =C]l BBRAGDJ @D@MJIH =DI<0OD QJI #MB@IDNN@@MB@!| PI?
@DH® *@FM]AC@NIBM @I B ?<NN @& IR@M NOE @NSEPDSc@MD@| PI?
1>Ch@M UPRN@ DINN@H B®| OCTOCRN M@D@! UP GXNN@| -AO DRENE® M.
*GOM@MID BPB 8@I0R B *@MIG<I <UPTBF@! @N N@D 200 ®@MOP|

r 2@ R[@EKE ?2@M 3D @ MDD LEENDO

1<l 2@M@IG@| NI 20D &RNRB<@| ?<UP ?< ?<N DHI®MID@WR Q@@

5 DNN@! @PNE®!

'H ? MDO@+6G RO@ @M HCNO@I5C@ @@IMbARB <I Pl ? ?20R 1Sh@MD@|

Pl ? 1>Ch@M G| AbM@N@IbAR @NB| +<I >CH<G RM@| ?<UP ZPI B@| PI?

F ODDP@! B@JO@! DI 2@M@|IG@| RM? @DPNRBPB@MD| BEKBO

, <ObBEC BEO @N@RD @M B@| UP &RNRB<@! "< N@ ND QI ) PGPM UFP®PM
PIO@EHD| RONZI RM D@M+0 RO@NBQ!

&IH @IMF &JH @INF &JH @IMFmM F
K@KJ?NIP<?HJH DNO GD@@Q®@M !! 7 3H
@D YK@ @N@M *DU@ ICAIPEE@| 1[0 {M0@ UP

COOKMNM @& >JHHIN IMESB@IN@N
M@AK@Q@MN@

#DI@ YINO<O@ PNN EBC =@<€00 FOM®PI 5 @1l ?<N 8@ @M &NRB<@| AbM@D


https://www.turnitin.com/
https://de.wikipedia.org/wiki/Summative_Evaluation
https://creativecommons.org/licenses/by/2.0/?ref=openverse
https://creativecommons.org/licenses/by/2.0/?ref=openverse

N L

1>Co@MD@P| PI? 1>Ch@M 300 FEKDNC?R@I11 @N @DtaBGDRADBD 7@ &RNRAB<@I
UP PB@@| ROM®PI N® ?<N OPI

5 @Il 700 &RNRB<@ ® =-B<@ @N #@EDNNQ@ONDMERRB<@ =@DIOQs BD
@N @I@OE ) + aBGDRaAD@| @N nCPHH @INnPI? C@MUP REM™S QU @RB @M
FbINOGT@I ' O@B@IU @RH-@E@D

0 '1? @M “@@HODF @@ 2JGN RIC JOJHOC@D! DE@M UNEI@| %@TP| B
UP H=C@I PI? ?MED @@!*aNFB UP @%@

o P>C DI @M @@HODFED@N DIURBIIIGNIE 2 TK %.2 20D @DHE@
H<O@HODE® MI@HRBI@! &l @

0 'H @M@D?@N 1K@ @MDIN NP YOJHODES Z@MIGEBNOBNRIP @ &
Pl ? %JJB@ RI<INGG@UOIN@YPrB =@D RNRB<@| @B@N@O

0 'l <GEAHRIAM@| @N@D'ID@ORMIUDRBNN@INAO@RCA! |@P@2GNPA
PI? N@ NDKPA ®H AMHMNG PANDU@ER®@| HD &DGA) 2 JIGN @ BBR®
ND =@B@I 7@ *@QFM]AO@ FNER!

3IN@M & DNO @WIGDD @MakADP UP N@DI #N@ED| E@N 2B |@P@VO@F UP @N@!|
2CoH| NV @! UP @M@1 #N BD B0 &MR>CN& MBOD*aNFB

3IN@M &» DNO @N RENINDN@DICIRI@* P1? . M<SDNBK®K?@ aBGDRADURB@I
b=@M @D@N@B< 1*CUP@IF@| @M R} @B® @@ @MU+ R WN@NL@I
Fall O@G<NN@I@QLPIN @@l G&F ?<MRA @A R@® ?<N CPHH@I .M3@H2 DI @M
1>C<CB@ K DI AQA@M P MDB:

&+$&+

1>C<C DNO @D@K®<N RICG HD DXPI B <GNP>C HD BINOGT@M O@B®IU UP OPI@<
#N BED 18P@! PI? NJBM *]| 7@MD 16<C DI @M PR:B @BR@N®O €@ "0@ MO@N
"@IF@IN 7® =@DHCkC UPH ®B@| BHHO DNON<@®! %MPP@! PI? DI <GB
GO@MNE@DBRO @30@I @?<NN @INC AbM @M@ EEDBDEP ?<NN @NOIDQR| BED
<P>C ?<N MB@ 1K@ DI@M TR:B @DIURNI@|

1>C<C CO R=C 20MMNOSCR| 'l O@B@IU RELOBR +@@ENO @D+ @@MO RPM? @
%<MT )<NKAD QI "@@ P@BONGRAI PI?  C<OGKC<8@MIB =@NO@aR@| )'
1TNO@HHD =@MPOSTIH 4MNKMPIERNCGB@| 'H @MNO@B S DNO <@hgl ?<NN@D)'
F@DI H<EP@E@N *@®I =@DIG@@ RPI<PA @ + @INS@| GDRM@@| 0@@5| =<NDPMOHB
URAD@|4GG R | @ PMJIGE,@ U@ PGOMNEDP@N *@@ll QI @1 ONCOTRP@M @POBI
#D| RAD@M@ &M RK ?<NN XMD?@ )' DH (< < PA &PP@MORE@@ O + @INS@!I
BONED @M@ NObOUR)EM@ DH (<l <GG @N@N © @INS@I| BH=C0@ BNN@!
@D@N RPN@ PP | PM 2@ 1K@ @31 UPM@MAbBPED NGEERPNR |

'H(<CM DNO <C RO®| 2M@®| .J@HO®| MP? PH 2@ BIB@ ®N @GMPBN AbM PIN
QI'l O@M@NN®@ ?@MIQR . <I?@HD A2@| ?@ KDNO@I<XSR@EB@M® JIGE
NGO P @N RAFGR<NN@NPHH @ RPMP'H $<G@& ®N T<CNK@&N DNOM®B @BIASP

D


https://photomath.com/
https://openai.com/blog/grade-school-math/
https://www.deepl.com/translator
https://translate.google.com/
https://de.wikipedia.org/wiki/AlphaZero

@DIAC 4@MEP@| 1 @DE<OM 1HNMAKI @PH 2@I QI ? @M ) IMBINCCRA @ 8PB UP

rl 2@1 "<N C® ?<UREBAIO ?<NIQUBOPQ@ HIR@ @ANO @M@ HPNNO® B @@l @! RDI

J= @DI 1@®M &M @DLKERMDI 6@&| CO m 3P RID &l @! RBI NC@M N@BCIBRPO@

C<@| +@C?@| GORF@ QOB ?@ 8b® GON L@HMNA@M @D 1EDMD| @

QOMBGD ROMPI ?@ O ? @ ). MIBM<HEI QVEDINCGR@| ROM®I 312 ?< 2@ )

. MJBM<H& DIURDE* Q@B =@NN@N XBN @+@INS@| GRO@2® 1SBNNE@MB ?<NN

E@H4Y ?@M @0 @D@M ) @HC@®@| ShEd N@ =@MbBO 3H M<DP N@DI O@O ?D
MBP@ DD QUEs NG <GN 2<@ MIBJOTHT DNO ?<NDHDN @M @@I@ D@<6D UP

Q@MBE@| R@!l @D HDG®]|[BAM Cb@M BM @DHDER][[B@ 16h@MDI DI @ MbARS

= @NR@MN BERS @D

(758*

'H $ <GB ®N T<CNK@N =@M @D @DEEIPID RO DH )G<NN@|UDMERC@| C<@| EDO!
DI 7@ EED@ OSLOPB NS@I®! URD "M@ UP FBM@! RYMPH @M 1EDP@J?@M @
1>Ch@MD@ | PI? 1>Ch@MID )' 1JAORM@ =@DUO <INO@ED PB<@ IEHO USND|

‘D@ )' 1LJAORM@ DNO @DIR<@O@|

'D@ )' 1JAORM@ DIGDABOGN] @B =@NN@MAMG®ME 5 @M C=C NK@® RD[ K@
RICG ?<NNP) ? @M )' IMBNCCR@I@| 8bED N@DIBM DAGBRADE@ | H@MNEEDD=@M
@N DNCREM UP?@MNE® 50 PIN @BED*@FMAO@BO C@1 1@NO @ =@NN@M@!
1>C@MD®! PI?  1>Ch@M POU@! @D ROJHODNE Z@MO@EB 1@ H:C@l 20
&<PNRB<@| Ll @ Kih=@MKMIAD ?<II PI? NGZBI ®NO ?<N& 2DRMO@M ) "@NN@Mm
DNO

-@M @DBIB@ D 'NO ?<N GMPB @Il RIM PIN PM <I 2@ nlk@@3m C<a!

DNO @N ?<i@M@H@! RBl @DIH<G <I@PB<@ =@N@ MDI DEGNO@ @D@M
1@D@@M 10ME@20 <P@M@ UPEIDS| ? 20D @@ =@B@! ?<NN@D@m® 1SP=FMM@
=@POU@bMI®I =@M @NDI@@ 1SP=FMM@ UBNMLERPPI? 108 C=@I| 2<N %@AbCG ?<NN
ID@H<P CDIN@IO (< 1® BM@| ?@ 16P=F<~MM@D =@0U@@MDNO-@N@B NDQYGEM
200 PB<@ FMU@M B@TU@BD @tIUDD@M (@NDG

(+5.50)7(,1'(5 &+/(,)(

PN @I F¥B@l PNAbGPB@! HPO @MNM ?<NN @N @MW &M +aBGODRaD@! UPH
1>CPHH @ BEz@! RM? 31? ?<NN @N h UPH@NO DHIH@D h NERRBEDDNO @D
1>Co@MD@P| PI? 1>Ch@M @ UP -@MU@PE2 DI &DGANEEECO UP =@0U@| ?<N [kl
KMIN@@M N@w?RD

"D@ @NCOTRP@ BB@ DNO <GMIMRI RM 5@@ ri?@! PH @@l 31 O@NIER? UP
H<>C@!| URDS@®!| 7@ FORDP@! %@ DH )G<NN@IWPNMEB@ABIO RNM®PI PI? ?@@]
?00 UP &N@PMEB@AWNO R&MPI P1? R@MR! R DH @@l $GG <RO@M@I| ?<N®@ RO
F OQDP@I! UP &N@ BxDGAAM )' PMEB@ANO ®MDI



N L

'| 2D@N@HMO@KI<GN@MAMQDI, <ME<I<| HDO @B 4MNO<R<N (M NO RO PP

NEGBO @B@D >J@ aBGODRaAD@! M RID @ *GFM<AOIMAOE<ENRB<@| BB@I
F<ll =@D @@ ?<N .C]JUH @| 2@N TPHH @IN IBCO RACMD

MJRI MJRI * 6 8 ?G ED=1054 BCDBEBREB9>726DEE 4¥B9=9>4AD179>CD
49264 CRE>D! @D@IWA'@H>MST 2 @CSI1JGBT <Q<DS&® €COOKN2QIMEINBON
CIR <POJHO@R@NO KMIABNJAORAD ?DN>MOHDIB<DINO ?BENOP@ DN

| JIDEI 0 @ <G ) 85 61B B ®7 PB5BB5 @35D9157¢DIF5 E9f3D 8 @3R54 H1=C
(JPMI<G JAIHKPO@M NNDNO@DB@K < Q<DS8& COOKNJDIMB E><G

+ JJ?G@ DNO @@@iN P B@HRDIN<ACCONMEED 4D #MED@MED| PI? .GPBDIN
RPM®@| @DRF@ PP ROMPI BDHBDIN<H@POUO PHCGEM]AO@ @D ?@0PB UP
PlO@MNObOU@ KRR 'AM@ 1P® @M =@B®I COOKNDRDN@WE: GBBM2DIBDI
HJJ?GD

H'l O@W® @N @EBU<CH Q0@ BI<CH@| UPH 2@H< &RNRB<@| UP@N@I
+<| >C@ NPP<AbMH<I >C@ 7B@@&! P[@MR@H ED@|DI@ @MEEB @@ @PK|DN@|
I ?2@MI HBGD@M&DN@OB KR ?SID @Es! AbM @N@B@! #DE@ M@MANE<@M
DI 2@! 31 B @ABIO@ "PNRDrl ?@! 1@ @VICOOKNRRR KMJ>JIIMEC @RGO®N
CIH @JINF KMJIN >JIN KMJ>JMB

"D@ $"# DNO ?<N AbM @ENEDQ@ C+=C UPNOIB@ %M@HD10® G 1IK@UD<GDND@! ?D
?2@WB@ @N T<CN DI @MPN-DZP| B 44 @D@ICOOKNDP r 2@ JH

, PFF<D DNO @DI AME@BNTRAD @@H@! 2@NN@!)' 1IJAOR@JIF DH +]MU 2 @<HN
QI 5 @HDNO@MI DEAMIEBED C<1@ M@h@|RC <| @I@M@MNRJI MD?B@?0D
)DI ?@MI *JBDF =@IB@| F<Il COOKN PFF <D

Z=@M@ 1@BID"@@ ®@ b@M ¥ )<NKAD BED @NA@BD/P@G! "D@ INDCO @

' + DNO RbB KMO@ODX@MIGI@IERMO ?<+'?2< MRA =@NKO@<NNaM JH KPO@M
Pl1? IDCO @M EBMOCHPN BRJII @I C® COOKMNRRR BH >JH B-H CDNOJ&tH PN
@IDJIN? Q@



https://substack.com/profile/19265909-arvind-narayanan
https://cdt.org/insights/how-automated-test-proctoring-software-discriminates-against-disabled-students/
https://cdt.org/insights/how-automated-test-proctoring-software-discriminates-against-disabled-students/
https://doi.org/10.1111/jcal.12651
https://edwiser.org/blog/grading-in-moodle/
https://edwiser.org/blog/grading-in-moodle/
https://www.procon.org/headlines/homework-pros-cons-procon-org/
https://www.procon.org/headlines/homework-pros-cons-procon-org/
https://edu.fide.com/
https://nukk.ai/
https://www.ibm.com/ibm/history/ibm100/us/en/icons/deepblue/
https://www.ibm.com/ibm/history/ibm100/us/en/icons/deepblue/

U

%62/(6=(1=C

'H 1aKO@+2M CD@m@I| RDDI <IO@N @DF@L@®| 5 IMNGK HD P=GBH R]JCM@
@PN<BON@M @@ oM = , <C?@H RD 2DN@| @B@MD®I| PI? @NPS@MIEPB@
#MR=CN@D@NGMO OO@!1 @IND?[@ )' PA @I M@DNH¥O RNRIFO PP ?<NN =@NODE&H
OMrA @0 8PFIAO HEM C<x@| =0@I| RD D?@| *@M<| @M CP@EI| UP @RI |
Pl ? URDD 11G@| UP M@ 'l 1IK<@@ (@ DWW 20K DN ?[0 M MaHRI| B
I<>C DH *@MKG<| IDCO HEM DORPEB N@DI RE@I? 'l 1IK<@@ KG@! 8DW 2CHRI
@ODNBD| ?@ M MR B I<>C H@M 8@MPH *@®Il =@dOBR| JOMPP@ Z0HR| 7@ DI
7201 *@Vik<| PB@IHH @1 ROM®P| NBTD|
**NN@I @ PINM@PIFO@ 3@ "D@N RAPM @DI
KMJINKQGRID M INFNGK PI? @M O< Bl
RDNN@INACGCE! 5@MO @D#MBIDNN@ NR@! M@DI
NKEP GO RIM C=@I QM ©@H 5IJMFNGK IDCO B@M
DGPI B ENKNC@ | NIJP@MIPM b@MM@DNBPU @I ? ?[[@
20D@HOP@! RM@! @ [BIBNAC@PO@ @N BD
@I @IE =@NNBRHD 0@ MOGWDIDNKK@MEVE@M
R<N @ JHK@@IU@EBN (JCPI?@MON N@TENJ
"<COM R@| @D #NMBIDNN@ NJ ULPAVMRKB@@! n"<N
DNO @N R&N ZEED Y@ OGORAD DIFDI Rll O@ +DO
<I?7@M@I BMO@| @ 2Z0NEC@ ?<NN @DI @Ei< DI 1Ke®
NO4Q =@@PO@ AM ?<NN ZD?MNE@gq @ OSCRaAD DI
#DI?MPB COO@NN ZIN@N2B< @QM3@ R#¥
SMRI PKN M@-MED® =D KM@NN 2TKDKeM&DN@ RPM® #MOH1KM=C@ DH@M DI
o uBIEO Ly 1 1 k<@ PBE@ANID "<N REE@MMREP <@M @N -GBNE)
3H @D© JK® ON@M *DUGICAIP N%<N R DI @®H <P@M@IBWNGCGK HD 1KMEGENFM]AO @I
B@@| 1@ WO@ UP AON@BIGBEOR0@! WNEFEHO@I| PINGOCRID BEIDQ@ |
COOKN+M@&8>JHHIN IMEsD@IN@N 2D KDHD ROJHODE®| Z=@MDIGBNOLN GO@| @I
=TI >N<  M@AK@Q@@MN@ ?@I| 1xXb@MDO®I| PI? 1>Co@MI @HIED NTNO @BE>PI?
JCl@ +«@MROMO BDE®O RRM? #DIB@ & DCI@I
—OHMD@I| R>C ?<NN R@ OCo@MD@®I PI? 1>Co@M 30 @ ? @M hOUGBaD @N



https://creativecommons.org/licenses/by-nc-sa/2.0/?ref=openverse
https://creativecommons.org/licenses/by-nc-sa/2.0/?ref=openverse

N L

1IKM=C@I@MDIN b@MU@PBIER<I®D CO@| <GRRECHD +JOQODNKM3I@ HRD | UP F]KAD|
#DIB@ @MMBP@D @M@ N = @R@| %M | @@ RPMRI RM@I

0 "D@ 16h@MD@I PI? 1>Ch@M =RDU@ ([@EDE@MI @@ )' ?[@ DI M@ PB@I NJ @b
=@NN@M DNO <GN @<NERNINIDB MO @M @D @ Mz@IDall O@I

0 <N +<|F<ll M@DN@IPI @P@@P@I! P?) POPM@I|GWF@] MBPK®D
APIFODD@MO@@&RI 71@MIQR  @NCM]IFPI B@I IDCO

0 "'D@ ONCGD@ #ORB-E| BN&NRD?BRAD@MR@E| JGB@ @MVOURHI D@ 10|
#DI?MPB ?<NN @>RE| JGB[@ URPH 8@RPIP <| 70H D@ 1EP@ =QT@D
C<@| RoM®I @D =@ *aNFB ERAPI@I| C=@| RM? 500 RDNRIN@ b@M@D
%@NRDI?BRAD @N @INS@| IMONMDON =@PIEHD

5 [@ 3@ <BOBDPOGNIBI ?@N@VBPKRD@ 00 =@@PO@! ?<NN &N QI ILKM<C@|
b=@MsbBNDNO =@M @®&PO@?NMRA CDI ?<NN @NOQHDP NeRIDEBEDM RR 2DN@
$|ICBRIDQ@| UMD R 700 Y@ OSCRAD MPAbM RIOB C]G

,1( O+1/,&+( 5%$*()Q5 '$6 %58)(1 921 1)250$7,21(1

5 0@ " OPNNEB @NMbFO 95 7BL5B B75 9CD@95 1C 25EBDG 9> F58 , 5<[9> 5B GIB 59>
$><95 (E35 >B3 ACHH= ) 85=1 BB6QE> P>>5> 59>7-@FD>BB B4 HESEAB E£06B B9
>EB=1D93> JEED>

G@M?BN BD @NGBDPMN@ URDDH@S , POUMB QI 1P>CH<NED®@| PI? @D @O®
QI *@PO@| €&8PKO@ ?<NN ?<NDEIN@| PH@@MDPO@>C@ @PO@ @ HN@ETD
$]CIBRA®DNO

$6 6,1'',( P681*(1C

'H $<G@ @N 1KMQI@MDIN<=@M ?<AlIFO@ AR ICBRAD@! P? 2C@HD| @MEG N@DI
HbNN@!| ‘@FM]AO@?PDGPI BN@aM®@| ?[@ PNRIFPI B@! @M ) PO@MEE+ =@M 20

. M@ HD RAON@! XN RNM@| @ %MB@?IBDN@N@B8< DH (MC UP Pl O@M®| 1[N
IN@ %R@ @PO@>C BbAB &<=@| NO |@P@ %M@ @@®@@! 31 ? R@!l 200 %MB@
@DIH<G@ODr@MO NBRI® F<Il H<| N® <H =@NO@ @D 1:cb@MD@®| PI? 1>Ch@MI P?
DE@I$HDED O@DG

#N BED "POU@® ) 5 @NO@N@D® @M®RsDNO@I@BEDN Q@MSRDP@! RAND!
#DIB@ 7®N@M @\NZN@M DD@BOPEG PINJBM BINO@MON>MEDED@| UPH @I@KD
Fall @ NC @DI ®IB 1IM@!| H<C@! )' F<Il CD@M @DBMJ[@G@ NE®| "D@N@M *DIF
DNOSID MEIN@RQ <@M @0@3 @B® BMIAEE @MIQAPOPMDNEUING! )
@DRM@®@| %@ P?@!

COOKNRZOD >l >JH NOEEMOBED<MED @PM@ H<I<EODRI?@ COHG



https://edition.cnn.com/style/article/ai-architecture-manas-bhatia/index.html.

OPNN&B ", 81D ? -?E#54D >?GR*G 1 (65B8 >795, 8|, 5 (D9<5% D)5138
' BG1B8 (;9<<C+< B<UI@



1", 9,'8(//( 2'(5 .2//(.7, 9( C

"D@ 1SGNNGABR @M ) O H JMBI Rll O@RB@I! M @1 #4a@Do 2@ )'

5 @Il 100 @DI2G @M&P@! ?<N 'CA| @@ *@NIMO@OGIR:=q@| N6G @MR@I@D
?2<NN @NPR=C 2@M<EG DNEPM F<Il @N N@DI ?<NN GBI ZDFGEFaD @@ FH KBB@M@
$PIFOD J KODHEDVM@IGE <G '®1@ @WIAIDNN@ UP @MALGEKED ?<N @0Ge
NG<B@ 1® ?<N @ME@ #@PN @NO@| 16P@| RM H<G

5 @Il 7?09 ) QI @DE@H K@ 30@@MHE@| GDRFE@ RD? DNO @W®E NDIQIGG
?2<N %@BAONI? @GG@N 30@@H@IN URGMIOE® 72211 NJ Rll @1 1@ 1<0QGG@@| AbM
R@| @OLOGIT @b 5@ @NXNDPH @@ 1JAOR@ CED 20 @DIHBGD#GO@MI
B@&<PAO NI NGG BNN@I IN@@MU@RBEER ?<HD R>C <I?@M@EMIO@M@NB@ U@D
5 @Il @NXDPH 1:CP@| *@WFM]AC@AN@EDVIBR@| C<P@ FOMP! NT 2@ MBP®OD@
]l 2@MI P? ?<HD R>C ?[@® 1JAOR@

5 M NSCG@| =@F@! ?<NN =@D )' 1JAOENED RA H<NCDI@GGH *@M =<NPMO ?<N
*@MB®| DH &BIGH PA @O SBAPIED @MBO "<N @PMJIGE, @UBMF<II NJ OM<@MO
R@M®! ?<NN @® ?@MI0GM Cb@MD®| PI? 1>Ch@M HDIDBIRMO@ BNEI DNN@M /PDU
2 @NON H<$¥DMD@M @DJH =DI<0OD < PN =@@| $FOIM@!I

—@M DI@® $G@! rl?@ ?<N *@® DI @OH NJUGYGHAG@ NGO P 20D
#H KA BI B 2@M )' F<II NET ID>C0 PM RA @@ #DIG@ MNIPNRIEF@! NIJP@MIRC PA 2@
<I?@M@PMPP@| J@MPA 20 %MRE <GN %<IU@N

3H ?D@N@ @%@ UPFROMDI NSP@! RM PIN <I R® ?<N 6@0@ 5U@ 1TNO@H
APIFODD@MOP>C R@!l @N Ab@ P3| O@™MAOBCO @ BMI[@M @POBIDNO tRICG @
*@NFM]AO@ BDU@! PH Kb@FSDUPM CP@ URIAH @1 F<Il @N GDMERIO N@DI

$=(

5 <U@ DNO@@RK ?@ POJAM@@ CDGAAM@APO@ UP 2@1 #N DNO <GNJ @Dl
, QBODNNTNO@H-@M 5U@ O<R>C Q@ #OMH<@ @@N NJ@I<@U@FNN @Il @DI
%MID@OBN '@ W @N UPMTNG@NVM@MIVMNBR QM&RP@ NO<HMHIBCO RN JtUIE®I
Jg@@I| "<O@@NCI@! JA@MRQ<H @M<N R@AMIID? @|, POU@®| NENO <C D@



| B<@l 7@N 30@@H@IN POU@IH00 H@M PP ID>CO @IB@M <GN +D@EHB @INS@I
5 <U@ E@®?JI< O PP UR¥ RA <@6.GOONHDI

$bM 2@ @BE®| ?@ 5<U@ 0 POU@I @M @DN® @D#EQ S8PN<HBIA<NNPI@M
$PIFODNR@DN@
1o NDI<PA @H 5@B UPN#@D 500 E@QPXB 1@ @@ 'AMM@I| 50B =@M @DRMR@I
OMIUR@H 5<U@ =RDU@| 3 @DI %MI@D@MPOJN PH @ @MPHP:C PA '@MNO@
N@G@! 1@ @ 0PO@?@ 1@ UP M@H & AWIO =@MP:C "DIB@ R® @ &NIOUO@
IF PIAONUOTD <@&+M +DPO@| <FHP<GONIDMRDIRII NBC ?[@ MEMNG?EBPIB@| QM
-MO PP DI 2@| %@ @| T 1@ RA 'G1@H ®B K<iND@| 1@MI 1D &1 @ €>C @M @DI
-= E@ RA @M 10M<[@ DI HO@MAIB @@ POJPIA<GG DI FHO@MAI B PI? @L®I
10R DI FH # O&MAI B DIAMHDM@R®| PA @M %MREB@ @N@MP<GENB@| F<II
?<N 1TNO@H@:¢m M@ IPO@RINGGE@| HD @M @D +DPO@I| NM@I&l @lp

"<HDO ?<N ARIDD@M@R| 1@ <GNY@MIMHOD @1 @DI RIRMI@| <?@M@xy@M
b=@M ?<N 1TNO@H ?<NR@RMZGMPHEZIO R1D ND=@rP@I| J2@M g PI?<N DNOGIB®
g ?<NN ?<N E&D ?<NHEAIDGD A @M 1OM<E@BGREEID>CO HPM ?< DNO

2,67'( C

#N BED ) =@D@M Q@NI@FB 0M @ME®| 8@@! @MIPO@I| PNR<N =@@PO@?<NN
NGZDE® 'AMHOD @1 # O@MIB@I <@M PC 7TI<HDNS@ 'AMHOD @| 2?0
%@ICRDI?BRAD@| @M POIN-@MBENELOBO RN®| 5 <U@POU®>C 'CM@ BRI &DNG@MD
PH 'CM $QV@BA0C@| UP =@MIBBOBR| 5 <U@@D[ NJB<= ?[@ HK@| UP 'BI@HIMO@DG
NTBCMJIDIEMO NIN@M 30
=@M ?<N DNO IDCO <@B8 @Il @Dl <U@MIMHOD @! b=@MDB<N @P@N EBDI

ROD =@MNEDOBO ?<N 1TNO@N® B@UHH @1 BC RMI@ ?<NN @& 10M<[@NK@MMO DNO
R<N N3G ?<Il K<NND@| #@!HDINSGR@MICAVI<AQIF 0@ @N-QMKEHANB@! <?@M@
, POU@® ?<NBI@ @DI| 4?@G@M&P@! ?<N PCNBO R® @ M@OD@N@ =@NO@HH
| POU@® @VNJI @RAQ@| KRBG=@MKMHIAEX N@ RBGT PAEZ<C@I| RIrp "D@ )' RM?
?<NN&ED OPI

3l ?1J3>C H@M5 @I1 ?<N 1TNO@H@ DOR PA ®MIMH<@| 10M<[@MOBD GEDFO @N
20D POU@DR| PA @I <P@M@I@B =@M @CF<Il ?<N 1TNO@H RDNN@M 1OR@IB@M
J?@M @DIZ@H DN@R @N @,POU@®! IDCO DI @1 1I0RNEBFO PH ?<N UR@MKHA
"'D@ POU@R| ?@ =@UI®DH FORT@@| Rll @ ?@N@ JMHOD ID>CO B@! GNJ HPNN
?<N 1TNO@HG@ @ D@ @R@MN DI@| 1CR NEBF@! PH @MNUPP@! F ?<N M3@H
B@NO DNO

14 (7+,6&+( N %(5/(*81*(1C

#N BED @@ @OZ H @OCDCR| Z-Q®EDBFB@|
5 <U@@D| addDHKaB@ b@M@B J 1D@@| PI? MM@D@| 'W@-a|



N L

L<®E@NER'M@ RECICAD@! #N RD'CI@| Y-C @BR |UGER| QMNSGRA!

<PA 7@ 1@ <DRMO@&F @| JZ@M 300

3H NJ Q@B PI ?NE<AO BDIABGD UPABI®IUPNEE HPNN XU@ @D #WP1 7P1 BN
PN@POBN?@G{H<N RD?<N-B)| =@EMB @ @aBI@| 508 OMDgO@NEPD

# ONC@IP| B %BO @N @IMEIOBR) 5 @B @N@@N@IP| B UP OMEDq

5 @Il RDM 2N QG @ BB M@BI][[B =@POU@| C2<NPNRIFPI B@| £A PIN@M@

$|CBRAD ?<NMF@H NEaNO UN@| #N DNO DIORDNEXII O ?<NN PIN@M@

H@INSGD@! FIBIDOQR)| §CBRADEA| =@ @BPOBO @M@ @DNEN@DN@ g Pl

2<N DNSCEMT F@DI #DIGE<GG PERI0@ @M @N@NM@CN 5<U@ <| @M

FIH KGD@BIO@IIHOBHIM®B| "<N 1TNO@@MICH @PO3<Cl UP @BKNN@| PH

@O 10RUP @VETR| , <C FH <PA @BIMGH @| , @@INOM<[@@MO@E@

N@@ @I B PI? NEGB QM ?<NN @=@NORBD® UPWPA 2@ PO3<Cl AbGI@!

NGC@ ?DAN@H @@BIEED @N- ?MPH ?<NN ?<N 1TNO @@ EGDERM OB 0 @

B@]I?@MOg R<NPMS<PN NDQGG DNO g@MI MPH ?<NN PIN@M@ BBRAD

QI NJGC@! ) B@NO@P@MO@EMNE®@IAJCBH<CO PIN@VED@D

# ONC@TP| B@! UP OMERq

2/*(1)Q5 ',( ,/'81*

SIN@OM@NDBIN@INCRIHH O 7@N@WM3@H @N 3B<IBN HDO %MRI@| DI @M P B ID-CO
QM , J>C IDCO 5@l 7?00 @NNJIJPM>@E@BM@IUC? NDI  ?@M 8PEXIUP @®M
5 @KGOONMH DNO @N@OH®D QJI B@MB®HM @+OBI =@M@H@I|I RM <I ?@
0 @NNJPM>@? RBIBM@IURM, 1€b@MDO®I PI1? 1>Ch@MaR @1 @1 0J=JO @ MoEU @B
=@POU@I! 'l @N@HGG KRR @DI )' ITNO@HREGE@! RBC@ & DCI@! 8PB<B UPH
0J=JO@M=CH NGT@I| 3?7 ?N@ @NaTP| B F<Il QJI Q@R $FOIM@+€]l B@! 5@ll
?<N 1ITNO@HVANIXDI RDGG Kl #DNCOTP| B UPA|BAIDI =@M @D RNMDI ?d#Ms@M
ID>CO BSFGIE N@DI @Il ?<N 1ITNO@KR?E@NOQEHNMBN@ Ab® @N<GI@ )G<NN@HEIMUD
RDGG F<Il @N =@aBC@| )DI@MI @M @NNIPM>@I@PR@E@M@Il ?<N 1ITNO@I®?D
PB<@ X ?<AbM UP @IMBNN HE®@NO@IN @M Cb@MD®I P1? 1>Ch@M <H 2@ @N
1I>CPE<OI@NZRO@ 678 @MO@! RI¥ @N UBRNIGYB @B RNR]|C@| ?@ URA@I <I?7@M@I
B @aM@I

( 2011('(5 (+5.5%)7

#DI@ *@FM<AO DHGB@R O™ )' PNN@MNA® R NGC@ 1TNO@ APIBDD@M@| PR<N
?00 M@ <C@A@M BBMOCHRI NI 31 ? ?<AbM N@MB?<NN@I@N DIGD@BEHONITP| B@I
OMDgO "<N @EBO@WEO <GEBI #D@ *@NFM<AO F<Il @DI )" ITNO@IV&®P@! R@ODG @N
g R[@ DH<GGAN=@| = @@ @@ , <QBODNOJGN g AbME<BG POU@I N@DI F<E@M
N©@ F<II PI? NBTG@ @) ? @M )' IMB NCCEBR 1@ #0NCaTP| B HD DM@ | i@ | #MAMP B@ |



<=B@L@I +DIPO@I PA @M 10M<[@ @FRPOI@! DNOODNGDHH =@M @DA<GE>
#1 ONC@TP| B AbM @D1eb@MD@| P1? 1>Co@M UP @@ |

COOKNRRR >JUF@MIMIH R<U@ NOBNNPN @ VDK< <|?
COOKNRRR <POJ@®QAD >JH | @NR<U@ KI@<GNFRCH<I TPN@MN @D KK JI
<I?MJIPD<I ? IKCJl @ COHAM NJ® AQN rBPM@N >@MIBI5 <U@
.@MAE 7 31 ?20M @&R&JJ? @<CGDW #2<I ? &JR 5 <U@ RN TPM@ JI GC$NO@NO
0JPO@
COOKNM @*H >JH R<U@| ?@M @31J? M@EB @I ? CJR R<U@ RIRN TPM@ JI
O@ A<NO@NO MJPOG@ ?
IG@HDINII %" +<N@GD [Kll<>< ( 5D 1Q9@CDIFBI %.1 I<QBQD >M@3{B
>JBID@@ HKN OMIPBC RDIMTE@N39 '5@ COOKNJDIMB
N
COOKMNRRR I< OPMt@H <MGBYN



https://www.cozyberries.com/waze-statistics-users-facts/
https://www.autoevolution.com/news/waze-reveals-how-many-users-run-the-app-on-android-and-iphone-197107.html
https://www.autoevolution.com/news/waze-reveals-how-many-users-run-the-app-on-android-and-iphone-197107.html
https://medium.com/waze/under-the-hood-real-time-eta-and-how-waze-knows-youre-on-the-fastest-route-78d63c158b90
https://medium.com/waze/under-the-hood-real-time-eta-and-how-waze-knows-youre-on-the-fastest-route-78d63c158b90
https://doi.org/10.1038/s41598-021-87148-4
https://doi.org/10.1038/s41598-021-87148-4
https://www.nature.com/articles/s41598-021-87148-4

[(+5(1

| 72D @N@IRIF O =@MO@| RD2® *@FM<AO DI @UFB)<<GN@MEBI@BB PH )’ NBC@M
PI? DI @@M ®DN@ @DMUEBN@D@®! +@VMRMO A@M DI BNKMIUG@NMNGD "ID
*@NFM<ACIH00 @ @300 R>C 'IND@MRDNN®@IINIR | 1S0@MD@| PI? 1>Ch@M @@ DFTDM
DCI@| @M@ RD @DIXG APIBDD@MO ?<@ ?@@P@| =@ROU@| =@M ?<N 380 2@
*@NFM<AO JpC g IDCO UPH '@ @@ k=@M )’

"D@N@IB@ RD? ®I1I>C AME@M BM NK@NI @ O@M@NN@ N@DI QG @ KBmIP
J?@ME@M )’ UP P@MD®| 31?7 R@Il ?2DAN@MEG DNO RBaN3<I| @E@MO R\V@! 5 @M
NBT@@| 3 O@MICPMSADMI@| 510 @D PNN@M EBI@I@ 1>C @MD!

$6 :,5 $86 '(0 1)250$7,.817(55,&+7 *(/(517 +$%(1

4IM U (<OVM@!| F<@l1 ?[@ KDNO@| KPNER| *]Il ?7@M U 1€BNN ?<NN @ROD
PNM&@O nURIM@| RD H<l @@l ! JHKPO@M P@QUAM? ?<NN @IORRPB N@D @GG
)DI ?2@MI ?<NMJBM<HEIM@J? @M H&CH<G HD HZM #®BDU G@@NW<aDPB PI?
TAJMHODE@DEMB@| "D@ ?<H<GNB@AWNMO@IMBPKWRD@@®@| RIENGQDIEDP>C
C@PO@C AbM @BINOCTE ''O@Bd®IU

o . MJBM<HEIM@| DERIEPBIJ bOUELPI? | JORBPB RM® 1SM@@! PI? 0 @S| @!

0 <GB HRINSGD@! F ORDP@! =M=C@! .MIBM<HEDMB

0 . MJBM<HEIM@| DNO KD <P@M@IORBPE@| $CBRAD@| RD @H *aN@U0
. MI@HD| @API 2@

GNJ RPM@ 7@ MIBM<HEM@| EDAKNO <BGBN HO PD @ IR ?STH #NM& 4 IM <@6
AbM @I HOINEGD@|I NK@O 7@ PNDZTIB 7@N @WK@MNJII<GN @PNXCO BbB@P
+DO@a-@VUBRNGE #N NOOHH<NN @@ M IEDDHRKGD@MO@N-@E@H B< @@ UP BPO@
PNDRPI B 20M TEHIM]JAO@IIFO@ ?<UP Mg ?<NNNB| *@V@@MPRABE@| RbM@I
PH DI 2@M JH KPO@PENOEIDUPMAD@! R ?00 Y@® @M@EC@M RDI@M3O@JIR
TAJMHOEN #PNKI@ P? <I?@M@I -MB<IOB<@| =@@&| ?DMN<=@M @HOBBOLGEL P>C
@DH® PNI<CH®I
"D@ PNDZRIB QI *@CV@M@I PI1? *@CM@MI R<DI <@G*]| ?@M| @®D|FfH KEGB@



PB<@PI? ?[@ #NBIDNN@ NER>C | J>C PI@DIGD3D 'l ? @l HODNO@I?®MI
H<l ?<N %@AbCG ?<NN>@N BibB@P BPO RNBDED@ @@ BD "N HCO @N
=@NIA@MNIRED BD'@NFM]AO@ AbMPNEHDED| PI1? UR#M RA @BH ,[M@R ?<N KDDI @
*<B@ @QMBED )' UP e ka@ Pl ? ID>CO HO )' UP PD@ M@ |

A 203(7(1=

"<N @MNO@ BD O@ @HDIANPB @@MABDNN@INH Q1))  @II0IDNN@| BRLCP@
N@DI #N =@NE@T g 1J>C g Fo[® #DEFAD?ME@MR<N 2BN@)|OIDNN@ PHA<NE@DNJ
5 JG@! RD @GM@! RD ) APIFODD@MO @MPMR<N 2@ #MBIDNNG@N #DINK@N D
N@DlaR @! 1JG@! ?@ J@!IOIDNN@®M ?<N@MN@IDN =?@p@| JZ@MP:C 2@ KBRAD
PHA<NN@I@D <IUPK<NN@IP@R<N URONz@! "D@N@IB@| HoNN@I@BGMO @M@ 3H
UP RDNN@! R<N M@PMNI@M ) )@!IOIDNN@EEMO @M NATAN.BC@ @@ MNIED $
GRO@! XN RG@! RM @ME@ID

5@ll)) @IIOIDNN@ @N+BINS@I @MBGD@! URDS@! +<B@ PP 5 DNN@INAO
UP PD@NETR! @@ @P@ ) *aNFB DI @MEO UP@m! PI? @@ @RDNN@RID ?<AbM
UP @RF@! R@® KDAPEBDD@MPI ? ID>CO PM ?<AbRN D OPO<Il H PNNRC @@
KM<GDE® PNDZP| B NOOrP@! 1:xh@MD®! PI? 1>Ch@M RID 10R@M @D BWNN@| D@M
*<B@ N@DI 1TN®@MHO@NC@ ED IMNGBB ?<Qll C<=@| RD N@ ABD@M@!

$5%',*0(1

@D)' E@O @N-ID PM PH @DI kk<BIMDCHRI #N BD (@R KRINSGD@ NKED @GQ@MP:C
$MB@| ?@ =@ NMNECOBO @M@ HONN@! '® HRDNO @I )@a? @1 NObOUES NPH @DIGBD
=DN UP @BIBRDNN@| %MRA B 8PA<GG "<NBHN@®N<H @C@IER| DI @UPBA 0SIDRAI
7200 PIN@@| NG@! M<NOTRAON@TP| B@| UP ONBDIP @Dl @ @M REN@I@I 8<CGER
$]G@! R DHEHGAM aMRI@ 20N @ENATP| B@| ?DIED @ MURDI
@M@l )' DI ? @M 8PRAO @®! 1ISBNN@EG@ N@®| RBI? N3T@! RD ?<Il ID>CO

UPHD?P@NO ?<MHEQ@BI@II

' @D@H @MD AbM@BI@N>JPXN @H (<& RPM®@ IMBINCGR@I ?<NN @D
ABAP@! AbIA 2@HR| ? @PO@ DRPDEBNNTNO GBDREOPR AZ®@| <B@BB@| ROM®I
HbNN@!I

. MUBM<HEIM@| DN@ Ni@N @M@ P>C R@1l AbM ?<NPOU@E@MIAGN
<IN>C@QI@®P F@DI RED@MIBM<HEIM @ | NG DNOG®O ® *JBDF CD@ P
)2 JJGN@@5! ? PME . MIBM<HEM @ @nd FOMPI Rl @I
S8PA<GGEX @I 0C@#N HB b-@MVEEF <@M )' H=CO $TG@ NI ? 7N @M
ND? DI Q@@ D &DHID PQOMBTHEE 1@ &1 @1 PA 720 /P<@P @M '@ J@M
?@M 1@INJM@| BERABZ@| N@DPR@ NDKP[@MBH RA 2@ NORBRNQBN<OPM
?@MaAMRP@ @ 8IMOCHR| UPMBYPALRCZ@I| "@ KODNO@I )BBVOCHR| C=@I
ID>CO ?<N @ =<NIPO FMNF@ UP N@DI



N L

"D@ 5@ DNOJD HEM @ @MHDIDECD&N DN@@BE@ BN BI<Il 0@

. PIFO@N@M@DN@®@| NDINK@UIBN2< RB @MIO@® ?<NN @DI )' ITTNO@H PIN
<PA @DHS@ BIB@| PIO@IERR?SID PP H<| SCH<G NJBKRE@MNKDBE@

| ORMO@@@! F<Il "D@ *@bM@ @<l 2 PMEN PANIURN ®H (<  BBO
@OB®| BPO@| #B#H DI ?@N@BA!

) MDDE@N "@I®! DNO@BINNGD<=@M H<| ANNR:C RDNN@I@RB<I ?@ 2JGN
MEDOR @DINEO )' 2JGN @M@I DHK®M =@NNEM EENSP| B@| UP @ NE@D @BM
4 D2@JIN P E@QUOC 260 @ IMB)| R<GING@DIEDP>C BDA]| GO WE NG|
"@M @NPI@ +@INS@Q@MN<GED! M@DIBCO HZM RN PH UP @ICaTd|
@D| DGAI® 10DKHIJB®M @EBR @@ JSNSPI B DNO

"D@ 5@MO@ RDI>CC<CG@| T 5@MO@ PIN @@ 0 5@ UP <IZS@M@!
HJIM<GDE#DNCETP| B@| UP ONER @ 5@MO@ PIN @@| # ONCGIP| B@|
2<ME@M UP @I@4VPH RD PIN@V @ $®D@ @I J2@ MM @D@ | @B N®
<G WNN@| DHIID @@NIMORMDONEALINOGTA | '| O@B@IU CDI@VBMR NS
"D@ 5<ACAD @MAbB@M @DYMYJI@?0D E@PXB BMa[@MWRDFMAMEB RMI?
QEEGTO IBCO HEM @ 5 @MO N@®!l RDI ? @M B@ DNPASGEOND #MAXEB
UPMIEYPBM@DA? ?0R 8<@3 UP =@®I@4

"D@N®BQ@| UP@MNE@&I2@M UPR@NO UFO@ERM@| DN@ @ORD P BHAD
(+53/01( 81" $+0(1:(5.(

#N BED PM RIB@ ) *@CMK]l@ AbM@DOMPNEP@ PP ?[ RDOMM@@ 1CP@ J@M
?0M@ICEK@MNII<@ 2DN#® QIMGB@I "D@ 3I@N>J O<?<HD =@B @| ?@N@ UP
@MA<NN@UR KMINGBM @I
"D@ -MB<IDEP DNO BoRaD @DI RDEOM P@PM DH @Vi@b P B "< NBC ?[@
3l @N>J BD&M 8PFAO @M PREB =@A<NN@ @D @Dl =@@M@N@M@NN@ <I )" AbM PI
DI 2oM PRBB 1@ NG®@B® RANGBNNME@D "JFPH@QD@ UPMYMADERI ?[ NRUCG
KJGDDA@| # ONC@TP| BNOBMI <GRNE *@M@M @l DI @UPPA )" DGPIB PI? #OCDF
J7@M @ #DINSU JQ B@@W@aM ) DI @M PRBB @@ NG@I 'H (<G4 C<=@l
#SK@MO@il PI? ?@M 3®@N>J <l "FPH@D@| @M@D@ 70 -GV@@! R @
) IHK@@IU@JIQ@CM@@! P1? *MRP@| PNNG@ | NGG@| "D@ @BbGEBD €MNNIGG
OMN®I <@M@DE@OMND N>CGPO NKED @I ?[ @DI @&BBE@DCO URIDEH
O@+JGBDNC@! MB@I PI? NBC@! ? G@M BD®| 1JUDRGNN@INAO@| @NVDH $G&
Ql *@CNFMJAO@I GID@M =@MEED #IORBF®IB UP OPI €@l 31? <P>C R@Il ?<N
. MUBM<H@M@ XD PIHDGEEM DORDPIB DNOCEED @N @ITBHRID UP N@D® AbM @DI
=@NN@MEBNNGPN @M )" @IMABGEE DNO

525$00,(5(1 921

"<N . MIBM<H@IM@I| DN@ @DDDPD 7@ DI @1 HODNO @I QPNER| *]I ?@MI N@@D

D



B@sM@DMOMRD P>C DH (<@ AaM@MO@ 2PMJDN@ 3101 ? @1 'TAIMHO D O@ MDD
#PMEK<

"J>C N@D®@H PxJHH @ 22M@Gawmd@l ) Pl ? D@I
$DRP@I O@OMRA@@| PNRIEEPIB@I A 720 DBIB RDVI? @M RPOU@I@N
*@MB®IN IH . MIBM<HEIM@| DVIB@ @NG® all @1 RD 20 )'
y p| » | ?MN@B<@ IBCO @DH&<AbM PIN@ MR GKNN@| @\B<IU DH

_ MIBM<HEIM@| %@B@D@DGAB@! MD IBCO MJIBM<HED@I@WDI ?< QIR
M@INEPU@ DI 8RFO ) < =C]l B@I RAM®I PH ?@ ) =@NN@M
| POU@I URIF@I

"@M &RKOBMPIADM ?<N@W@D | 22 NMIBM<HEIM@IN DNO ?<NOM@INIGER1
$spDrP@l | @Dl IS@M D@M B@ N@RIIFO@ DI'! JHKPO@MKMJB@HH QVRP @I
#N BED @@ @O »H PAB<@l ?@ HD @H nMIBM<HEIM@UIQ'Mm
M<I Qatrl?@1 NI "<N #MNQ@ QI + J?@@! DNQIMH<@M&DN @ RGO
"< OGRDNN@INAO PRI ?@N H<GB@@! *@MPIN #DlI BPO@MBM<HEIM@M
F<Il @D@l "<O@IyU @H@! DCl =@MEmIDCI @ DCI U@U@MMBDAEI
Q@MeP@! PH HD &D@AD G BIMDCHRI AbM HCDI@@N *@®il 0@@sl P1? + PNO@M UP
@OM<@M@! "@WIBM<HEM@M F<@?BDQYGRI + @H<@ <Ba@@| J7oM@PI CBIMDCHPN
0JCO&D JBM B8M FG<NEIM@D GNN@B@KMZ@!| Rll @ ?@N 8@ BPO ®DU
-M<I1 B@'l <I 27@M@IGe| @MRP@ @ DMJIBM<HEIV@ MGG @ENKME@ R® TOd

0JT<G 1J&T (8EDZAG> B BCIBD 5@BD67B5 ' ?11< (?395DI
COOKNMI<GNJEIMBED KBN KE&H KME @iJH KPOBIDI NXJJGNMEIMO
>&L'HD@ @N 1@ @N 'V 3140=95%C (398C Ng>6975=5>D 3 ¥>B=1D9AKB>
B>3 T < &EDES>D %5 @&C 1685 COOKRRR <<@HD N&i»@N AM>00D ®KKIMO
M2N; K?A

'TAJMHOEN #PNKID TAIJMHOEN #P>QD DI #PMK@ M@ & GG DI@d<k® JO

I JGDI @ G<BP@M< ' 5@0BD>? 4E31D%? )R 9>9>7913858 4 !151B>9>7BD9\391<
>B<<9%5 COOKNRRR F <GGMEKME @¥EIMO @2QDh <D

2JPM@QUF" %M?I@M *»! PI@!' +<MODI $1@@IMl " >FOCeP>7 6B

, 81D8?E4 F5BI 8% >?G 127?ED .MJ>@@BRUA@C '! JA@M&® JI MOBD<G
1 O@B@F@ COOKNJDIMB <<<[@ D
+ 2 PMIBE h! JHKPOBI +<>CD@MT %Il O@B@b@+DI? 4JPH@ *'6 'NNP@
> 0F@M .<B@N g COOKNJDIMB HDI? *'6

&JIR@G # * MINNA " " 9C0>®B=54 127EDBED, 81D 9xHC D25 139536
<HR[B 39[32J9> 1 4979084 . MJ>@ @BMUA @QC<OIG >22@H JA 1>X@P@N

@ COOKMNRRR KI<NJME? JD<=N KI<N

3l @N>J ) '>PMMBPG< < HKDB JA BQ@MIKRD @1IMN@? ' >PMRIBX
COOKNPI @NZ Pl @N=IMBNF KA

3l @N>J BD9\391&8:4%5 >4 B5 EDBC 8 151B>9>TO0KNRRR Pl @NXIMED|
?BD<@P>0D <DAPOPM@MEDB



https://pressbooks.pub/aiforteachers/chapter/ai-and-coding/
https://pressbooks.pub/aiforteachers/chapter/ai-and-coding/
https://pressbooks.pub/aiforteachers/chapter/machine-learning-ai-through-data-experiments-in-orange/
https://royalsociety.org/topics-policy/projects/computing-in-schools/report/T
http://www.academie-sciences.fr/fr/activite/rapport/rads_0513.pdf
http://www.academie-sciences.fr/fr/activite/rapport/rads_0513.pdf
https://www.informatics-europe.org/news/382-informatics-education-in-europe-are-we-on-the-same-boat.html
https://www.k4all.org/project/report-education-ai/
https://doi.org/10.1609/aaai.v33i01.33019795
https://doi.org/10.1093/mind/LIX.236.433
https://www.pnas.org/doi/abs/10.1073/pnas.1912436117
https://unesdoc.unesco.org/ark:/48223/pf0000380602
https://www.unesco.org/en/digital-education/ai-future-learning
https://www.unesco.org/en/digital-education/ai-future-learning

N L

3l @N>J E941>3 6B 3>5RD9F5 9> B3AD9?1>4 BGIB3 COOKNRRR Pl @NXIMB
@I<MOBIEPD<I>@ @ @NOD <@ P>0D <| ? M@NEE<

3l @N>J ?7=@33] 6B=5GBC 6B CBE=D +4 B1B5B COOKNRRR Pl @NxIMB
@I1?BD<@P>QD <DAPOPM@MIDB>JH K@ @I AM<ERJINFEN



https://www.unesco.org/en/articles/guidance-generative-ai-education-and-research
https://www.unesco.org/en/articles/guidance-generative-ai-education-and-research
https://www.unesco.org/en/digital-education/ai-future-learning/competency-frameworks
https://www.unesco.org/en/digital-education/ai-future-learning/competency-frameworks




# L

#






37,6&+( #(,&+(1(5.(1181*

10 <PA #BGDDBNO@D' 2 @SIDF 2@ @QM&P@ RD? PH 2@ 8EI®| #A @@H $0J UP
QAMNQ@® "D@N DRECL® DS JGBM@?ID @@H ."$ 0 @@M CDGEO5MO0GRA @8H
B@N><D@| DEP @MNQ@® PI? ?ID?MD 2@ INOQMEP@ PH '®I@ # +<DGN URBNMIEDD
'D@ @PB®I -0 1TNO@H &l @ NS@SO@ &2NEMDAO@NIG® 2@ NEMO AbM
+ @INS@| NSR@M UPQ@@MI NDI'@IF @1 1@ <! 20 ®¥e@ M@NMUO@N @@Ball 0@
~@NN@M NQBMGIO@E@NRE@I!I @N MPH B0 ?<NI0BB +@?DF @D AbMALP A@!



"D@ 8<CG DNOOQGHDNB®M@ 8<CG DH?%@@E@D@ DNG@?DORMO @& O @D@H
BB<IODS®| 1PK@M>KPO@M IEHN "@@2CIPBM® @M @DIS@DRH QI  +DGAEDD
(<V@| =@RI@ RPN@*@P@M@D|[ @H<P RID 7@ HB@ BO@

''? @H PX |1 ORMOPA 7@ RIBDHQD BB@ I1<C 2@H *@@| @H 3I0@MNPH PI
<G@@ih DI 2@H 2@NJGFIHH O RPM®@ @DI NKE@NDIH KPO@M @ @M %Ma| @CRIDEED |
G<I@@IRN IMB<Img )JHKIl @D@I| @<PO PP #M2@n BI<Il O PH 20 RBDHQR BIB@
UP =@ @D

PA @5 DRO@?0A0@ 1l 2@ 1@ 2@ B<IU@ %@BRO@



https://de.wikipedia.org/wiki/42_(Antwort)

1(.85=( (6&+5(,%81* (,1,*(5
8&+0%$6&+,1(1

DIB
/P@G®I 1@NO
"< O@IGDDEM@O '@ '®8@I3 DI B PI? FPAO 8@ '®@@1ID"MDOO@! @ "O@IIPOL@NODPHB@I
Cll B@1 QI ? @MMO@NJI OIN=?<N 1@ @QM&P@| "DAN@OC@| BM2I AbM@D@ MNJI<GAB PI? ?<N
2<VMBEDB QI IU@DBR| @MRP@ % "<O@! <I +BMINJAJ BMIENMCEIGEM RI2J>CO @@ BEGCRAOC @I
R@D@M <I @ @M@ DI PIN@M@AOBIM@D@| PNR
I JJF@ 0BCOG@BN@O JJFI@N Ab@ IBE @ @ B@F@
"< O@INPOU@DIDER| + @b "< O@IKPOU

MQ@
IP@CAI 1@NO®%JIB@ =DN | J>C HD <P@M@!| /F&| @MBG®DI R@ll ID>CO BbB@P #MEIDNN@
B@API@! RoM®@I DIB AbM D@1 ? 4 P@J@@ENN@
"< O@IGDDEMA<NNDIR K@QMNEG@D'<O@| 1RC<IAMB@| J7@M RNFSEN
I JJF@ 0BCOGI@BH NDC #DING@ B@! UP R@I g >C ?@N DNOI ¥H PI1? F<Il QJH @I POU@M
<PNBINC<CO FROMRDI
#DINQE3 B@! + @b + @M <IUg@dl

"P> F"P> F%)

IP@G@I b=@M /P@ G@! g @DINED[GO <I?@ME@MIRNED@I R® ZCJ DI B PI? %JIB@

"< O@JGDDF#N ROMDI FOI® K@MNGE@D "<O@! ®N<HED 1PE<IAMB@! RON@I <GN BBM@B<
PRRUGID TI@ 1@ K@MNEGD'<O@| GBM@MNJI

| JIFIB 0BCOGIED @MEP@ @ DB J? @M @DDraMBN !JJF@N

"< 0@INPOU@DEEED| + @b GG@ #DINGEEB@! "< O@IIPOU

#>IND<
/P@G®I DIB



https://www.bing.com/
https://search.brave.com/
https://duckduckgo.com/
https://www.ecosia.org/?tt=ba893d82&gclid=Cj0KCQjwkOqZBhDNARIsAACsbfJRLI3qDUK3kcAU2FGQRzlkK4yAi3QQqLR6NKQ8pXG6v0MYOhZFqcAaAlaQEALw_wcB

"< O@JCDDE @MPAO@IH K@MNEG@DI@M 1B2<0@! <1l THDNDMOO@| DI@GAE QI 2 <B@l
| JJFI® 0BCOG@ @DI RI=FDB PME "MDO@DIDH<G@NM+DB ?<N=B@N<C@ RNM@I F<I|
"< O@INPOU@DODER| + @b GG@ #DINGHBR|

%JIB@
IP@GB®! 1@NO
"< O@IGDDFI<HH @ K@MNLE@D'O@! 1Fe=@BM®J O@NGIF@! FORDP@I P? 4INc@@! DI
%JIJIB@® KKN FORDD@IRA 5@NO@N PI KKN @ "MDOO<II} @MI @D%JIBEG"@INO@OU@! @N@
"< 0@ RMRI UPM@MNJI<@WB UPMPNMCOPB QI IU@DB@I PI? UPM @M@NN@BIREM %JIBG
"D@INO@NRP@ %JIB® N<H@D R>C 'AIMHOD @| b-@M @DRN a@OS&D UPBIBGD@I /P@E@|
QOMOINROVED®I /P@E@! PI? 5 @MBR<MG@MI
I JIF@ 0BoOG@EBNC@O [JIFI@N Ab@ N @ @ B@P@
"< O@IKPOU@DEDRER| #DINQED B@! 1P>C@DINGEB@| AbM @DNCOM@ T8> #DING@B@| 'CM@
"< O@| DI@M 1B2& J&M '@@IKPOU@ DR | PIO@M %JdB3 OJR@II 100 <B@HIB@ NDRI

+ @%Q@M
/P@G®I 7<CQJ DIB 1>XD< 'lAOBOM @ @NKB@) @JJ
"< O@IGDDRI@N®O PP NK@IDM@ED K@MNEG@D"'<O@! @ DIGCKE QI  10PI ?@| BRANLO
R@MRI
I JIF@ 0BCOGER @MARP @ |BCO K@MNL@ED DDrdg4sM@JJFI@N PH 1@ DING@EB@| UP NKGDMI
"< O@INPOU@DEDIED| + @b #DINOGSB B@| AbM-ROME@GRMPI G+=GDNON

#DI@1PC@
/P@G®I| DIB
"< O@GIGDDEK @U@M@ER| 1PEQAGRA?I® . ?M@NN@BRRBA GBIERNK@@MO
I JJF@ 0BCOGED @ M&P @ B oh JIF@mN
"< O@INPOU@DODER| 1>C<C@| 1D @1 1x<C@RI@| @H 1PEAR AbM @B MO @D &IKPOU PH

[R<I O
/P@GB®| 1@NO [B
"< O@IGDDRK @GU@M@ER K@MNEG@D'IAIMHOD @1 J7@M 1B=xIAMB@| <l THDNDMO@ 'MRDADM
2<B@ @NK@@MO
I JJF@ 0BCOGEHED @ MRP@ b M<+DB! JIFI@N
"< O@INPOU@DEDERD| + @b #DINOGS B@| AbM-N@M@DB@M



https://www.google.com/
https://metager.org/
https://www.onesearch.com/
https://www.qwant.com/

10OMONI@D
IP@GB| %JIB®
"< O@IJGDDRNC@O BI® K@MNE@D'<O@! P? UGD @ BI® 1PS<IAMB@! €A <IJl THDNEMO O@|
F@IIU@ODI @ BNKJIIN@MO@@@BOGD
| JJFI® 0B0OGIER @MRP@ @@ M:=DB J? @M @DDr@MBN ! JJF@N
"< 0@INPOU@DEEDER | #MM@BM @M @b #DINO@S B@! 1>MEG! 1@ 1<C PIO@I| UP i@@IKPOU
Pl ? 1DCACED)

1RDNNRNP@G®! 1@NO AbM "@BON#B AbM 2@M@ 1LE
"< O@{JGDDAK@D@M@ER "O@| P? GR@MO BRUGTH 5P| B PA @M %MAERQ @MEN<HED@!
"< 0@! <1l THDNEMO TRIAMB@I I<C 2<B@lI
! JJFR 0B0OGER @M&RP@ B0 'JJF@N
"< O@INPOU@DIRDER| , DCO QWMVRGES

7<@J
/P@G®I DIB
"< O@IGDDFL<HH @ K@MN4@D"'O@! 1F=@BMDY O@MNGIF @1 FORDP@! P? 4INGB @1 @M
7<CJ KKN FORDD@IRA 5@NO@N PI KKN @ "MDOO<@}@MI @DzC)J 1@Mg@NPOU@I @N@
"< 0@ @M@ AbM @D@MNJII<GDWB 7 PNMOOPB QI 5 @#PIB PI? ?[[@ @M@NNE@B/IQI 1@MAB@N
Q@QMBP@ *CQJ N<HH@® RxC ''AJMHOD @ @M @D RN a@DGD UPBIBGD@! /P@@E@I
QOMOINROVED®I /P@E@I PI? 5 @MR<MG@MI
I JF@ JGB 1<HH@® 'JIF@MN Ab@ DR @@ B@F@
"< O@INPOU@DHDER| + @b #DINO@ES B@! . MJ[@M@IU@I



https://www.startpage.com/
https://swisscows.com/en
https://search.yahoo.com/

37,0,6,1* 6($5&+

/95CGC 1@Bx GEI5 =9D =139%<5> K258 DE-"1@d®7B= = 5> Q28:DD

"D@N DNO @BNNE&UP@M=ZP| B -K ODKHDMBI 27aM 1@ DIP>CH<NED@I| 20DG

1P>CH<NED@I K<NN@IMZ EBMOCH®I NORMB <I P>C ?@ 1RS PI? O<IFDIB
GBIMOCHRI JI?@MI MD QI @D@M 1BH<NED@ UPM?@M@! &N =@@® @DIBPO
APIFODD@MO ABIID@MO =@M 2@M@ @G0 5@TAPKO IBCO "@I1J>C BEO @N @®ID
<ERHoOh @@ ?@ D@1 HODNO@I@I UPM -RDHDMBI 20M 1@ =QIBX| Rll @]

#N DNO =@ MN@MAMB@| HD PM @@H 5JMO UBGIBT®| #D@ BPO@SOM@B
DNO@A )JI O8D HO @DH@@@| g <GNJ ?<N R<@ HD @M 1P® =@OR@!

RIG@! @D URERD 5aMO@MMRE®T HaBGD@MEDN@H #\EBDN <B@ URID
J? @M @D#NBIDNN@ ‘NIDHCO NE<IO 4@MNE®| 1@?<N %IN>CO@ DIGRB@)|
108LRaMO@MI UPG\EBB| #N DNOGEERO @@ P <BSHRID @BMDEBUPG<NN@!
"D@ 1PS@ DNO @@OR®MIJU@NN ¢@?@H R<N ARTDD@MIbNN@| @%@
$MB@ @PIMHPGOM@!

&0@M DNO @DI@ERMNEH MIDNC (JPMI<G PA®SD<G 2061 JGBT DI 2@H @D
1>Ch@M @DLPS@@@0R @DINED dH PN<N@GMD NN @ MC@M IZRHB 7N
<FL@HDE®| "DNFMN@N DEBED @MBGDO@ QN TR XBAP@ =AG@ 0)
1P>C<IAMB@| UPIMHPGRM @]

g I<>CC<GB@N RH<O@MBE@E0 IBCON '0@M@GI@N [ #BEONGDNO@

g I<>CC<GB@M =@ INPO @MO @RP| ?@ UBD 1E@MBIDNN@

g I<>CC<GB@M *@INPO@MO g PHO@MLED@ QB! STEP @@

"D@AN@ICIQ) =AG@ DNO@EBTE@ 10M@BH0 MAGDHM BNPE@MID NDDH
CEAHRID| PA RPEAM®@ 1BxIAMB@| HD @GDO@| 4AMID @ @M 1P=@BMDq
QAGKNN@I

3H UP @@MN@® R@ FINOST® ''0@B@IU DI 1’BH<NEDI@| @ B@N@ O RD NITQ@ |
FbINOGT® 'O@B®@IU DI 1FEH<NED@| BINOST® 'O@E®@IU DI 1R-H<NED®@I
PNRAPIFODD@M@!

IAbC MPBNU@®@| URE@| ?@ 1PSH<NED@I<>C BRIP@| Z=@M@DINODB@I
AbM @ 7MDI @CC@®| @BMBAP N "D@ #NBIDNN@ Q @ K@@ AbM
Be@<F@@I)|N@ &l O@IRC 0@WK@@ AbM IREZ@| @DCaD| R]|EIE0@B@Q@
AbMB@<F@@! )]N@ ?@NE@NEENSG B @MET®! @DINO@POS@®Mm



N L

%@NBCO@| MR NRICG #MBIDNN@MIENOmM <ENGHD |"@ PO <B@ UBTD
R<N <IC<P ?@M IU<C@M @D HD1PE@MBIDNN@IRICG AbINO@ POD@N
%@NBCO@| <GNE AbM INORPODE® %@NBCO@ | @MNBDN @ DIGD@
1P>CH<NED@I| BIIMPM@IQ¥u@®I HD PNI<CH2 @i Pl ? mRID 3@I
=@M @I PI? PH #B@OPHN@QV®IDNN@ <IUBRI@D
| @MU@D <I R<NXIDI @M]|C@ @@N =@NCD@EHMO@N 2@l @M Hh @&MO
#MB2IDNN@D AbNE? <PDPEBI 10<?IMO@N % @MED @1 M@NEZON @M @@k
OR@M DN@@BIGDRAD I<-C @@H @NPM<O UP NE@| RaIl 100 & #DGDPMH
—@NE@I
#DI +DIPN 1TH-JG?<N PIHD@@&M RA @DIIMQAQBO TP 1@ Hh?®@N@H
5 IMORN +@M@M@MV0 @il K| DI@EAE QI Im FIH =DIDM@RE®&! )bINOSTD
1 0@B@IU g I+<NSDI@@N *@dlin UBD#NE DNN @D FINOGSCD ''O@e@ U
@MR]|G®|I <@M2) @ H<NCDI@@N *@dl
S ,"T NPgO I<C#M@IDNN@I @INRICG S <GNGT @dC<IS-0T U@D
#MB2IDNN@® S J@M T @PM RICG S <GNGT @OC<Cm| @O0@! 1@?<NN RJCG
,"<GN < P>C -0 DI %MJ[=PCNG@| N\CMB@| NDI 5 @I 100 #MBIDNN@
RbIN>C@| ?@ URD =@N@BNITITH@ J&M B@MRD@ aMO@ 0 CaD|
QLMRP@I! 1@ &1 -K@MXKIM -0 8PH @DNED"MEDHF@B @MO@M -0 #SMO@
"D@NIH=DI@MBNBIDNN@ Ab@DRI<N@| @&M AbMBEDHF@ B PI?
#SK@MO@ AYMEDBF@IB |

F<II<I?D @ 1@@ @@N Ri@<!l O@! IMO@ NOG@M @ G MIDIA <GIMID<
#MB2IDNN@QOED[@| 7@ 310 MNDIA 1JP@0/I kGIMID< @DI RGP 20
31D Q@ MDJA «GIMID< 7N H0O OPO UPHDNOGA @I @MNO@@® D
NO@=>>JH NEM]IFO 7@ #MBIDNN@A 2@ 5@NO@==>JH @DI >IJPMNO®&P
GAMO @MBNN@ Ab@ S@EIO@N@BA@P @P@| D@PI BN@DEOPB@I @D
?@M 1B@& |<C RDNN@NACGGC®! MO@H DNO @N#H: DI NK@@Lb @NO@N@&D
NKMB®MIH N£JGNMBIIBG>JH PNRUP NE@I| "D@ 1PS@ I1<C <FR@HDND|
$IMNCP| BNM @D@ | DN@GEXE@D @RIl 100 @@1&M RDNNERMNSCD|
'TAJMHODNN<HHBI B@| @M&P@! <GNaR| 1000 @DH8<DH BE<@! Jo@@| 5 @
NPE@I| "D@ PNR<CG@M UPMENPEC@P@I| 0@NNJIPM>@ ENM@DRHIDBM @M
1P>C@PH ?<N MIDB® #NBIDN UP n@! "@M "MMHODNMRH DNOXOD BGO
NJI?@MI @@ FG@ 10MPN@ EM H<| b-@M@DI@ 1CDANK&RD] @NOJ
@@E@FOQ@M F<II H<I <GN 1M N@DI
rGTKEPAI? @ M@ TKEKBPNRBBO *DIFN UPIRL2@®@ @DI KIAFPH@D JBM @DI
EKBD@ ND?

5<@J + MS@M )85, R 1>4 9>B=1D¥*<GR3| GL[ 249>75 EEBG3 CHBC 9> 1
@ 5302164 3BB9FE< MDDNC (JPMI<G BASI<G 2861 J@BT 4JG  ,J

IK@+@NM 2776 ®G5B (88 ) 85 @G>D91< ERP 949>7 >IIB9>7 $><83 9B 2776
) JINCBI JI B )DI?@ #70D



OPNN&D ", 81D ?-?E#554D >?GDR*G 1 (5B8 >795, 8|, 5(D9<&6% D)513
' BG1B8 (;9<<C+< B<UI@



"D@ 1PS@ I&<C D@PIBNM@NNJIPM>@I@NO @Dl
RDCOB® POBRAD AbM CG@A@M =@@QM?
4IMOQMIPB Q@M @P@!I IME@NAB  OM
#MFPI ?2PI B @Q@N@P@! @MABDDM 2@H<N
J7QM@V MOMIPBE @@M PQDD "M@MN@N
+<O@MD<GMNP@B@! F<Il | PM UPM
"J FPH@ DD ?D@@| <@M H=CH<G H>C0@
20M R@M MRN I@P@ PMNR @RI
@MNEE@3I ? @N DISIEF@P Pl ? DIO@BOPEG
@EBIDH ?<N P4D>C0 I@P UP @M@l PI? @O®
DIO@B@D@IHH N JIKT. <NO@ @MRP@!I

, <ObGET DNGE@D DI@ HODNO@P@MI IO @B<G ?< @@ B?<N 30@ @M@ @MNOa[

5 @ll 200 POIM@I@M @NNIJPM>@V@C4@D HO! M@@® JHH JI *DU@IU@I
GDU@WID | GA@! 2@ @NNJIPM>@K@E #? P>0OD<G 0@NJIJPMREN?@M GRI@M F<II@D
AM@ ERDMEMRP@| PHR<I| 2@ PHB@NO@ P? RGDAO@GIGE DGO @ [BODR MKLIDPB
=@NC@DI @M @@ 2Dl @| -MBDI<GOIMINMM@ UP @@M@I| #N DN@ KM<RIDB UP
@M@I@! R<Il @D® @NNJIPM>@IIQNOFR<II ID >C0

#N BED @B@® 1<HHA B@! QI BPO GDU@MO@I@®! DI BNM@NNJIPM>@ICRI
+DIDNO@HWIB<O R<RINGAODIED@@® =@M BDG<NN@T R[E®N@ENNIPM>EBRPRI DH
' 0@ rI?@! )all @I RM ?<AbM @ DK@ @1PSH<NEDI@ QMRP@|

"<N .MEED 6 %-, RPM?@ @ ? @M #PKIDNS@! 3IDJI rI<lUD @MO PH -#0 UP ?(@|
PI? UP DIG@M@! PHINOSE® 'O@B@IU UPPOU@! PH@N@ -#0 UPNR@M@| PPH
)2 JIJGN OTKINWRDN@ GPXGN JRIUPRSE@|I HD @@ @POU@M -#0 =@NN@@M Tl
Fall @I

I JKI@? RDC K@MHDANMDH O@ ROAM

27$8&+7",( ,1(,1(0 62/&+(1 52=(66 $8) o

102 R?D? DI <@GC<N@IPAGRC@I
5 |ICM@ ?@M PAI<KCHBC<N@PREAMNO@I-Q0@M ?<K&5PI? Be@@I| -#0 UPMbP
"<N DNO @IH KgB@MMJIJU@N®IP?@N@O ?WPH 720 -#0 Pl ? ?<HD 2@ *DU@IU@I| UP
an@ll@! #Dl 22DGQ@KF<Il <GN @@ OTKOAYS<NND@MBNRB<@ @D bGE@ )'
PB<@<| BONI@| RN


https://creativecommons.org/licenses/?lang=de

5 @l ?2@M JZJO@M @DBNNIPM@AB@! CO® HNN @M @O 2BN@NDNNIPM>@
RID@MBAPI@| ROM®| 5 @1l @N XND=@D@M@NNJIPM>@ P& @DPD J? @MR2@J?0@D
C<I1?@® =@@POG@ON ?<NN@EKINFKDD Q @MV&P@ RB?H @M ?<UP DI kD@

"D@ DI 6 %-, =@UE@O NO PA 70
<MMEM@! @M "DAIND @l ?® ?<NMEED
<INKM@@| RGu@i® 7! DNO @ 1KM@
"@M IPCNO@CMDO @NMJIU@NN@ NCE@ISNI@®
2<MDI ROJHODR® Z@MDN@GBNOBN
@DIURDI@ER| PH @GO@MIN@®I DI E@M @M
<PNER]C®@! 1KM@| UP QX0 @| @M @DI

OTKDD@N )' 2JG

| 2D @N@MGED@ MR 1@ ND Q@G0 RPP@MI POJHODE® M<INMKDD Pl ?

Z =@MDI@B NI NEI @G RERN@I@ BEIJGBM@I =@M@ bi=C@| DH®MIFC BN MED
$S@TE@MNO @NID BABT NI PA ND UP@BKNN@I @ | ORMO DNO ?<NG PP2

#H KAZT G| BNEIVOCKR| IDCO B BIP@| 280 =@OBD| 1@ WNN@I ?<N FPH@D DI
@O®H 0PH KINDDD@M@I@@! 1LEBNNEaMO@ME | <P@M@| FPH@ D@

10@8! 1@ ND QM 1R G<@| @@ )DNO@
QGBM GOMKBM@E® 1® JM®T! HNN@I
? @Q<@GV&EDN@OR @M CRINVBEQ @
-MB<IDN3D P| ? RboM®I| E@N<Km®M <l@M
MEDOBR| 1068 @@l =@M DIGM @85
C<@!| RM 2@N@NGB@NTNO@EICP? @@
2 K@DM@ E@C=@DI<?@M=<R@Il N@
%@k DIN<KHED@| G@| HD PB@NMB Q@I
0 @83 <@BVMO EIN@ 2@D<K@METEVI@!
UPN<H@®| R@DG @NMIRN ®©BHNED| (<G

NO<H@®| ?@N@ 2@DR@DE@NHD POJIN UP OPE@ ?@N@ 2@ DR2 D@ND BED@ %Ma[@
C<@! PI? NJ RAD@NV@M 1€BNNE&Q@BMD@BSDDN@®M RIM FM@I ?<N N&@M DH P>
?DNFO@M @I

0 @ROM@H*T@ &l @1 PME 2M<DIBI ERJII @1 ROMP! 1@ &1 @ BHK@GA@M@

$MB@| =@ORMO@I

0 5 0B NORIDEDNGZRA@RMN '@ | ORMO rP@ NO Q@GDO MR PRI DI 2@M
) PMANG NNV @PI B J2@M DEF + @2<0@| @ "<0@| ®®H @MeO@BIMRI
-@E0| 70 =@M 'WHOD @ @M @DFRH@D @@&MI IEBI 5 <QVING@DISI® M
DNO ?<NN H@ RDIS @@ ROJHODNE I<GN@@N "FPH@DN @® 2@ *]IB@
2@M OU@ PP@M EMO@R 5aMO @B NENDNOE@ '?DFOIM@1 AbM ?<INaBbM
2<N @DPMN@?=CO R¥I

0 1JGT@OHM @N@RNNHE@MDVMEN@H2@M@| <@ "D@N DN® ?D
4 IMBPNNIRJFB ?<Abi<NN @DBENRB@MPMNPOJHODE>PN B@@@H



) PMNH3@MD<GEB RN GRF<I|

0 5 0@ DN@7P<@P @NPMN@N@N DNO AbN®' KRID BRO @B@#N DNO
HaBGD@MEDNBG@ @ A<GE-HIB@=@0@M )' KEM No2@| <GNMOU@! F<II
"@Il J>C DNO @NINBWGG @WaUPIP@| J 2D $FO@| DI @ PMNIMMQ
ND? 5 @M@| RM [<C 2@| EDA]GID@| CMEIO@IR-C B A]GI@PMN @=@

,1,*( ,1.6

6 "DN>JQ@MOOKNDNXIME BII JMB DNO @OIPGH<NED@
"D@ *@QMEOOMH 6 *@MI COOKS @MIJMB @MABGDO @NPMNR)@E@! PNUPR]|GH
P1? 20D ) ?<UP UP =B@| N® DI@M =@NG@@AG@ UP JIMB<@N@! '|l AN@HGG RD
@O #HKKAZBI BNH<NCDI@ QM&RP @
5 @M@ 6 %2 JIGNoI® ." AbM #IORF-@MD € MNDPM 'INO<QBDI + JJ?G
rn ?2@1 1o @M

"<N . MEE&D 6 %-, RPM?@ O ? @M #PKIDNS@1 3IDJI DH 0<CH@| 2@ NIMNCPI BN PP
1 JQODNKMJIBM<HHN &JMDUJPI O@MMRPHH@M B @M®@MO



https://discovery.x5gon.org/
http://x5learn.org/
https://discovery.x5gon.org/
https://platform.x5gon.org/

Q66(1 $7(1,00(5 *(/$%(/ 7
(5'(1C

Q66(1 $7(1,00(5 *(/$%(/ 7 :(5'(1C

, @DI 800 DH@MDI BMJ[@ @D @™ BMOCHD| AbM H<CDI@E@N *@@ll =@ NIDGEE R @M
PN E@MRO@| J@M BE@MRO@| *@MBRIOCHD|

5 @Il 10@ @DI®J <GN ?<N@BDEFI@N @M RU@ @M @M %IJMDGG<N RGNM@NDrUD
RIGG RIl @ 1® 7@ +<NSD@ HD $OJN AbOO@ME BN &P1)<OU@ @M %IMDGG<
BF@IIU@OI @ NRI 5 @Il H<I @D@I PAN3U R@&@MO@!| RDGG F<Il H<® G@B@
FIMB®RMO@WNDU@ GI®| @ONKN@P@! , JO@| GER@! '| EQ@H $GG RPNNOMRRD
2@M -POKFRNKZ@® | RbOM@&P! ? )< OU@JIMDGG< "

"@M GIMOCHN @MNI> <IC<P ?@M =@DWDIBl EB=@@| "0@| @DIBIF OD
J?@MR@II 108 NJ F@! @Dl -B@HODREN @U@ UP @! ?<N @| -POKPO @D@H
| KPO=B@TO -AO =@PO@<NPC ?<NN@MMJIBM<HEIMA@OMIEB B GIMOCHD!
<PNKMIDMO PH UB@I@RBCAM @D=@NO@<NNENAPIED =D@Q 15G<B@ 7@ "0@!
E@?C *<<@N @l APB®M@I@N@=E@N R @D ))OMIBPMM@M @DIC@®! @M
b=@MKMbACD BIF OD ?D@ {H G BIMDCHPN RNER]C® RPMNBOONICGD APIRODD@MO
5 @I 708 BIF QD @DI QH *< =@ =R@T@P@| -POKPO-6@@MOPNN @M BMOCHN @0
~@NN@MEOP 1l 2@

"<N *<=@l| QI "< O@| DNQIE@@D! \@@PP FINO@PAR]I?B@MMIU@NN ADMIAO
+ @INS@| @BENGEFRNE| HONN@! @1l RIM PM I<C + PNO@MI @I7'<0@| NEe@| PI?
FOIR FEG@IMNGBB ?<QI C<=@! RBCA@N PNO@WRD@| ROM®@I DNO PI®N -POKPO
ID>CO =@l O "D "0O@| & @ <GNJID B=@ FN@l | ?D @N@MGEE@HH @!
Pl b=@MR€O@ EIMOCH®! DIN 1@

INO<OO UBGINER| 7@! 'l KPO @H -POKPO UPUP@M?@MNE®| 2N @BBOCHD
0 @EH][[BFRAD@! DI@! "<O@| UP 2@ HD @M@ &@@M KPO DI )0 @BI@| @B®@DG
RAM®I F<ll <IF @ IPOU@I B+@MREO@N HEDET@N *@®l PH =@MVIBMDE>
F ODDP@! =@NM@ERBEMO@M<INGD @ UP @M@ "< @N @DIB@ IU<CG JD
2M<IN<BD @| BED PP RIM IBCO RDNN@IGRBD +PNO@W@RI@®| Pl? @I® FOQDP <GN
@OMPB @DIROWEG! @GKNN@MIBINRA H<NCDI@@N *@@lil PH ?<N PNO@NDIHODE>
UP r1?@! "<N !GPNO@BI@@M E@B@! %MRK@ I 1> Co@MI DI GDANO@ 1U<JG Q
%MPK@| DNE@GA<GGN @EBH =@@P OPrB PIb=@MREO@N *@MUPH #DIRUIHH O



N L

"<N %@T@ BDBbM ?<RANKbM@| O@MMFRNODPDR @I <IC<? QI 8@GGEMDP@! DI
QIH ,@UM

) @EON" 2[MP 10 (395%6 *JI 2JI



(9,(/( (5.08/(6,1'=8 9,(/(C

a -1 @ IMI@ OEHDD @HD DN C<N =@BP@D? AMIH OG@MNIEIA O@ G@ TP ><| Q@
O@H JIGI @M@ OKNM@NBFNKP=<DARBIM@I J@H =@7?




$1'6 21 $&+,1( ($51,1*

/95CGC 1@Bx GEI5 =9D =139%<5> K258 DE-"1@d®7B= = 5> Q28:DD

"D@N@ TDDP RPM@ <I FORDP@! D! J?@@@<IB@&<NNO PIPI O@MaRM M@0
 JHHJIN OGCHNMID , JI ! JHH @M>DEGM@D  'I| O@MMI<G ! 70 1
*DU@IGDU @D @DPMNKBIBED@*DNO@®™M PODP @il ?@1 1@ RA DM@ @NO@D@
—@1IR| @MRP@ @I "O@IMJUA@DOD<®2DIBI "<O<NmaPP 2@NO C<NIORPM®| @@IA<GGN
QI DClI@! @VEDB@

5 M M2 %JIBEGN @C<@E +<CD@@MRP@! PH @@ +<NED@ UP OM&M@|
? @Dl DE&EN<EMM<I?@M JOIMREG<NNIVID SPN<@IA<NNGEINNOWDB@! ?<NN
@O® +* | R@PPIB OM<@MOPB®D @NO@NMPI HPNN €M ND GED No® OGA\@| F<II
5 M ROM®I @DNEDTEIMAE@M R@BIRI ?@ ® +<NSDI@ FG<NNDMM@IGE N<K@El PI?
BMPK®M@I| ?<NA@BG OMaM@| PIO@NO@ @GN @D @IE ) @DNkiBDZmMI MDB
FG<NN@HWD

&+5, 77 DB $00(/1 81' *5833,(5(1 ,( (,63,(/%,/'(5

*<?@1 1 @ DM <Ml @VMRIQMD 1@ @MV @I

# OKH@I| 10 @@ IA<GEN 71C<@ @N BBM?I @MN DI @IEF<@I| -M?| @ MPA
'CM@HJHKPO@M@N RD <GNZDIBNN3U AbN@?DR@PPI B AbM H<CDI@&GN
QMR @M&EP@

*<?@1 1 @ @M JOIMM@MI @VMRIQMD 1@ @M @I


https://creativecommons.org/licenses/by-nc-sa/4.0/deed.en
https://creativecommons.org/licenses/by-nc-sa/4.0/deed.en
https://creativecommons.org/licenses/by-nc-sa/4.0/deed.en
https://codeweek.eu/training/introduction-to-artificial-intelligence-in-the-classroom
https://teachablemachine.withgoogle.com/train

# OKFQ| 1 @B Q@Q@IA<GEN 7C<® @N EBM?I @MN DI@IFF<@I| -M?| @ PA
'CM@HJHKPO@BI@N RD R>C <GNVEDIBNNIBABM@DI R@PPI B +<NEDIE@E@N
@M @M&P@

<70 1D <@CI@VMAVRIAND 1@ @M @!

#SOM<@D @ @B & @ @IA<GEN 7C<® @N BBM?I @MN DI@MF<®@! -M?I @M
PA 'G@HJIHKPO@N@N@ W RBGIZN D@ NDU@VEP @

)GBF@! 1@ RA %JJIE@N 20>C<@ +<CDI@ PP RIC@! 1@ 'HB@ ME@> 10<P<M?
'H<B@ Y7 @

)GBF@! 1@ PO@M )G<NR@&IEGX@I DG@MWHX 'M@| "O@D PNRIC@!

Yql @ 1@ @!-M?1@M BIB| $QVM<DZ2M| @! 1@ DI@| 1:eMDO@! P!
QMRQ@=@! PI? DKKIME@IM Q@ I@B@EDMENKQ@@MO@P@E

)GBF@! 1@ PO@M )G<NRA@&ICCX@| 5 |C@| 1@ @WK '¢1@| "O@D €N
Yql @ 1@ @I -M?I@M BIR| +JOIMM=DZOMI @! 1@ DI@| 1MDO@! Pl
QMRQ@=@! PI? DKKIM@IM Q@ I@B@EDMENKQ@@MO@P@E

&+5, 77 B 5$,1,(5(1'(6 2'(//6
)GBF@! 1 PO@MI2DIBI PA +J?@G OMEMBI "<NJ?@GAG0 R @NGM@M PRI
+ JOIMR@M FG<NEM@DF<II SMO@I@BDN 49?7 @G OM@MOB@URIDRD?

@<C0@! W?<NN RD2D +@FH<@ D $ <QINII@MI P? + JOIMR@MI 1800 H<P@G

<PNR]C@I PI? @E@@! HONN@| "@MBIOCHN FOD[ KD @M RaBd| + @iH<@ RN
?@| DBMI rP@I F<II

1IPM>@ %JBEI=C<®@ HCD@
&+5, 77 B (67(1 ,('$6 2'(//

)GBF@I 1@ PO@NIMNCP PA @1 .AD@I@| @M B&><H PI1? ]| ?@MI 1D @



#DIB<@ DI "©@D

)GBF@I 1 RA DZ@MPH '@ "O@D YNR]C@I PI? RIC@| 1@ @DEINOG ?<N
1@ DI@1 1eMDO@I1 Pl B@NK@@MO-E

1>ME@I 1@ 1=C PIO@I P? KMB@I 1@ 7® PNB=@

1o &1 @l @1 4AMB<B HD <P@M@| @iV | RDAQM @& | PH ?[@ *@DNB®BP
QVMBEQ!

5 @Il @Dl DE&PH M<DIDM@| @BNI)G<NNDND@N&P @ RD? 02 1@ +<NED@ =@OI@PxN
@DNKM@P @ *<@ AbM ?<R@@ED DGPABQU@D®D 5@l 100 @M +<NB@ @N@N DIG
?@M@NOKN@ B@rall @I 1@ 1B0O HONN@I@BPO ?<B@ GAMB@ED I MCPN 2BDN@H
%MPP NBT@| ND'OM@@NO PRPM<DIBN?O@INJU@I @DI<?@M RPI@ D |

&DIR@DND &l @I| £>C ' OM@EBE@I| DHOM UPWRDIM@| PR@NO@PCGX@! &@M DNO
@O® BPO@ H@EADNINO @IE@ DR@M



22..(6 81" *, 7$/(
1%(5$%'5Q8&.(

| JJFIAN NDF@OD "O@D ®A 'GI@H
I JHKPO@MB ®@H 5@=MRN@M GD@DG
2<NN @ U @IPOU@M, < PA 2BN@M
5 @NO@ KM ? ?<NN 'G®| 2N P E@G®N
B@AJGGIJIFIDN RP@P @DRF@ ?<HD
RIM IBOO E@N +<G @I RIM 70 N&GD
5 @NO@ =@C@F .ME&MQ@IUQERIKMIQ
PI? 10<PIJMO €@@| HONN@! @ MO@F
&22.! JIF® & &< MHDG DNO GDUEREM !! 7 1 DH #DIFRANFRO | @S@M@I @DH\/UMI‘PGM@
3H @D JK WN@M "DU@ICAIPRI@! 1 D@ UP ) o5 \P|? <PA I@PRNADGGHONN@! '| @M
COOKNMNM@82>JHHIN IMESB@IN@NN< A< BNK<N@@H\/| @@IJGBI@ C@O@| RD
7@ (GEGHH @@ Y1 OMIB Mb@NRG@BCQ

"< 0@ T VIF@N N<HBI Bl 0@!

<< SC @Ml 0@ ™ 310@WH@! ?<NN@DJFM "<O@! POU@UF O@! PH UP
@MAM@| RVIRA R BMND FSI®| J7@M R<NVRBAND FRA@1 1J BIl 0@1 IUGHD| B IC<G @
R@N@I ?@ NDIDCO 1<C 2@H 'IC<G @M EIDHN0O@| RA @M RIPIN =@A@! NIP@MI
I<>C PINOM@H K@M@IGHA@EH<F @CQIPM<G<REDEB 1K|0@M =@BH 2D
3l O@@WH@! D@ JJFINPRC PA <P@M@| D@BH@INRENO@N UPB@ PH @D
@DIG@! , POU@M =QENSEIQPH @ "DAN@JIFmNIQ'MDOO<m @M = @O ®@|
&INO AbMEDENQIDS "<N R @M SBRID <GNPB@NPI B =@B<Il PIN b@M@B@NO@N
CDR@B URNIBQ|

P[@M@H Bll 0@ TN@ G@@H@! PMS 2@ @©M&PPI B QI "DI B@I R® # +<DG

"N J? @M N@2BMO@RHH @MI @ Q@MEEB®@@| '2@DIFODNI PHH@MI HD @@H
@DIG@! , POUGBRLKAD| PH 2@ <D@GID @MAQD @ =@M@NNA@SAC@! UPREIQ)!
"<N RDM? <GNJIFI® 1TECMJIDMEMB =@U@I® "@M POU@MND @@ aBGOFAD UP
QVMA@| BC@ "O@! UPM #BBEAQ@@®N @8 C@INKMIrGN UPRES&ADB@ER®

&DIUP BHH O ?<NN BEVOCK®| 2@N H<GP@@| *@N@IN @EDN@O @@ PH
, POU@BIEN UPGDM@D@| P? DC@I *<@N D +<Il $MR NSR<MU @RIDNS J?@M
n<IA]JGBIAbM '@ @NNDPM UPUBFON@| @N@=@N @| IDCON KDPIN@M@DDPD UP
OPI NJP@MI ?<HD RBBC@NIGC@ @ ,POUGERO@| @H PIN@M@| <@BNO@ @ "mN@


https://creativecommons.org/licenses/by-sa/2.0/

N L

*<=@N @M@I < 3l OOWH@! @MPAO BDMIPFO@] PN@MP(J=N <F@@I| 1J RI?
, POUQMHE@NODIMH *=<@NPA DME@| 5 @NO@ @DIUGE® & URIDP? E@HLA@H HO
@OPH <P@M@I -IG@ 0CK0C@| @®IB<IU 2@M@ \E@CD@N RIEMPH F<Il =@NO@HH
<PA RBC@ MQIQLO@®@! RM PIN Sgxh@| PI? DI RGBC@M %@BRIM @DI| & FRADI PI?
NJHD R>C R@C@ 1€P@| PIN@QM@?@M =@0C@H

&@POUB@<DN@?DIFI@ 72€I JGEB@ DI @ KDNO @D @ @MRN@ MO BMDO #DI
10P7@RN @H (< @MB<?<NN @ DNO@OOEE @MJIF@mN NIMJIIDMIM@| n @M
2JK ? @MIK ?@MIXK Pl ?  ? @MIK "MDO<IE@m@M NIWJIDKIM @I
' JJF@NAN @VeE @@ /PE@E@! PHIAAIMHOD @1 F-@MROU@M UPIKBIHIRNG@ #N CO
NBC B UBID?<NN WeJIB@® @@! , POU@NIM @M B2NO@N BIB@QNIB@I F<Il R<N
@ @ICPIB W@MMRONBIM@ Pl POJUHD@ MNG@PP Z=@MREPIB PI? ) J| OMI®
AMB@DMO

GN ?@DN@ #MBNN@@OI&@OSCD RPMEI eNO@I@R@DSC #HKaMPB N 4WE)
MIRN@MPBDIN KD "J, JQMs++ @HD @@ ! JJF@MNG>FImMMER@! Rll @I RPM@I
| Pl KIKPGY'l O@@MRN@N®AbBORIH=@MPH QD @1 UPH G>F@M@I| @M *al@|
Ql ! JJF@mN 31 O@@H@I R KK& PP %JIB@ NRKO@| NJIB< IJJF@N JOQ
"MDO<II@MI @PMAMNEKEEI N® URGBRID@! "<N -IGD& 2MBDB BB Q1! JIFI@N UP
?<P@CAAOC@M@EFDB?2 @CIDR| =@M

1J Fall O@I| =@@ENBDN@HDH $G<NET@MIQ ?2J=@ UJF®@ |CIGD@ "<O@D
BONK@@M@R®@ ?@ 1=C 2@H *aNe@| <?7@M@MFI@N Qi@ @G| "DON@IF @I
RID@MPHPME ?@ 'INO<GBQJI KKN RO $G<NEF =QG>F@MA@R@! , <Ob®#r DNO
?00 M=DB2 @€l JEB@ HD U>C CHMOBFB@M@J2G NN B NOm4a MCE @@ MO@JIQ
?BDWG! DB@MIMbF@I| ?@ & ? @l HODNO@*+F@MBIN 2JGN HO @Ml O M|

"@M %@?<F —@NO@MDI ?<NN PIN@QM@

%@M@ PI"D@INO@ gH KPO@MEEA @ PP
*<PONKM@¥ g '@ @N&@D@! P? @R<N
<I7@MRNB2@| <GN@D@MP 2@M@RODU@M
10 &l @I <GN PIN@QMED RE® ?BD<®I
$DB@M2MbF@ W@ DIN@ONIRX@M@R 7?00
QMBI @@ 206D BH =DI@MOaR®&I|
PHPIN@QM@ -I@D172 00D UP @ ABOED@ '
n$DB@MKRIN>® @ "<ID @ @N<P@MN@I DNO ?M@NN@ PIN@ MEHOGEEME) JTOM 5* ,
GDU@VDERM !!  3H @DI@ YK® @N@M *DU@IPM@NN@I1@D2! =<N@MO@B@GMKKB
UP N@| E@! 1@ 0@ UP ? MO PI5 @DNRER @ YJH=DI<QD < PN @M
COOKNM@E@>JHHIN IMKP=GERHDIU@M) . g MR<M@D RD =@NI®| PI?@M LIAGRE
aae) I RO @MARP@I P?D?<0@D <NK@®
P?D! Jl O PB@MKKDB PlI? NJBM @M
*<?2@UPNQ@2I@N FPN PR 7?0 @MEHIP@ 8@BDN UPHMB®@!| JA@MPs<?@I Rll @I <GN
PIN@M@B3RI ? FPMUAMIGN O DIR<OIM@E@MRP @ ROMPI PH ?<N -IGOD® M=DB <H
*<PADI UP CR@I



https://creativecommons.org/publicdomain/zero/1.0/deed.en
https://creativecommons.org/publicdomain/zero/1.0/deed.en

)<I O 2 45>D9DI4F5BDICB>Y <77B@>93 )1B5D9>8B ?G # ?DI? ) 185D ?EB W51< 'GBX
+21 <N@ 10@MDDI 1J>D<GHICEG @NKJIINDGPN JAJHKPOMB
1I>Cl@@M 10D 1>4 <9BDB5 945> 1DBCP <53D?B 10 1>4 2>DK -?EB, B4
, , #BP ?=@P , @ 7IMNF
<MJI><N 1&<MD + , MI<I<I 19BXC $4 =13895 §1B>9>7 19=DDSTC 4
$ @BDEDCBS5
#l B@E&MD 1, MI<I<I $><95 )R 39>7 =9<OTIHIS51CHS=5>D34 >14C9C
#SO@@? @QMNIA KK@M !+ 111
*DE@MO 2HORCI>BB>FICE2 52 > >14C9G 1898%4BDI )) % '5ABCO 2 " 9<<9?
2C30'T O@MM<G (JPMI<G JAMH PID>QD Q K >0
2<Q<ID & 8DHKPM (51B8 >795C 24 BI982C@ 10<INM? #>T>EGK@7?D< JA INDKCT
$<GG #?DOD #? R<M?, 8<G<@?
-G@IDF * >dM% ! <N@@>>D< !"D<U ! ) 8551;9>7 216K)! MTRBBT @VBD
MEQA0 @JIMO



https://fairmlbook.org/
https://fairmlbook.org/
https://webtransparency.cs.princeton.edu/webcensus/
https://ijoc.org/index.php/ijoc/article/view/3646
https://ijoc.org/index.php/ijoc/article/view/3646
https://plato.stanford.edu/archives/fall2020/entries/ethics-search/

(+5 Q%(5 ,* $7%$

/95CGC 1@Bx GEI5 =9D =139%<5> K258 DE-"1@d®7B= = 5> Q28:DD

"D@ R M<SDN@@GBO@IIQ< O@| UP Nid@DM| RI¥ <ADB "<O<~@U@DO®D "[@N DNO
NDIQGG ?<@D<O@INK@®@MBI NGV =DsERIM | DNOTRE DNBRNEKD MJU@NNIM®@I PI
GBIMOCHRD | DIN@NJA@ M @020 N@GDP B 1<ObGIT@M 1K@ PP H<NEDIE@GZ@N *@@ill ? [
I<G TN@RD B "<O< @O @MI

a -1 @ IMI@ OEHDD @HD DN C<N =@BPE@RD? AMIH OG@MNIEIA O@ G@ TP ><| Q@
O@H JIGI @M@ OKNM@NBFNKP=<DARBIM@H J@H =@?

50 DH 2@) @FO@MO DEO"<D< PME M@PB@ 4®H@! NEI@GG @MU@PBO@
%@NRDRBRAD Pl O@QNMER?SID MO@| HBEA®R) "< 0@ RN @M ®@| /PGEG)!
BF@IU@O @ "I NJ@JI @@ "<O@! NPDI 20M @& PQIGGNQEB PI? PlB@IP
5 <OCAQDNE<GPI ? DOI@@ED<IU [|?@MOWNDH *PA2 @M SBIGODED 3H ?D@NE@MO
QI "< 0@ UPJR=DI®M@| UBNK@D@! P? UP QDNP@DED RDTI>CQDRFE@D@
GBIMOCHD| @MABGE "@Il J>C Rl @ ?@ MRN BUB@I 1CBNNG@IM <@G DI
) JH=DI<OD HDO @FAHHGEC@| "<O@| IK@RNNB@EM]ABDN@DI PND? 2<Q@M@ PAR<P
R@MO

#DIB@ #BR@MO@®| =@M @D JB®M M CDI®N PP =@JI@| ?@ M@DCN@| @ B
"< O<RNH=C@!

2@C1JGBM@ ?@ @N @EDO BMJ[@ C@INJU@ UP NE@IH UP <ITBI@M@! UP
Q@RI bKA®| PI? UP @QMBE@!
'D@ I<GN@?m® +PNO@M DI BMI[@@HKIU@P@®DDr@o PHMIR=ACGE NJUDRG
O@HDNS@ PP M@OGST® PNNB@| UP OMED |

'D@ Z@MU@MEBPIKNNBMJ[@ "@@INJU@ @DEC@M@MH @M 0@B@IU PP 2@N
5 DNN@ING®! T UP #DHND@| AMI@I & @ ? UBY IBCO HBGD RM@! HD @H
, DH-PN @M 5§Q\C@D -=E@QDP PP %@ |9 BRAD!

DB"< O<I<G TN@! Fall @ KD@IGEG @M@DT@DDrd@M@! DI@®l 1:h@M
1>CRIDEEEDQR| G@| J2@M @BMEDNDI 70D DMPP@G! @PMAIDNN@M Ch@M
Q@MNE@EPI? 10ME@BDALM K@MNJIBRDIENEREDRF@Im



15Cl @@M "< O< <P %JGIBC) 85 945> 1DECD 1@EE-?EB 10 1>4 7>DRE 2EB

, W45 5 JMOJI ! JHK<IT

) @GEBON" 2MF 10 (39555 *JI 2JI

"'BI<UDJ | CMBR< 0 @@®1385 D E949>7 97 10 19BA31 GIH=@MB B<IM
%JJ? #S>C<IB@, @ 7JIMF

%@E@M<GO< MD@D0 @BPGE %".0 #PME@<I 3101 KMDG

#OCB:G BREGI®N JI G PN@ MOED<GOBR@H@ <@ ?<0O< DI C@BB <I? GMIDB AM
@P>OJIMN #M@<I IJHHDNND-> OF@M



1'(5( (*5,))(,0 #86$00(1+$1*
0, 7 3(5621%$/,6,(57(0 (51(1

/95CGC 1@Bx GEI5 =9D =1B39%<5> K258 DE-"1@®7B= = 5> Q28:DD

1,%( (51A 81' 17(55,&+76)250(1T ',( %(, '(5 ,6.866,21 Q%(5
3(5621%$/,6,(57(6 (51(1 +O8R* 9(5:(1'(7 :(5'(1B

@BMDy &N K@MNJ@GND *@Ml 7® DI HF@BHO@VE+BD + @10 @MRP@ M|
1IPM>@PEBaAM +9%6B2>1<338 151B>9>F 85 ?>F5BDIT 5% #?D 1F9>7'< O< 1J>0@T SIMDB
.<K@M DNO Gho@beeM! 7 ! 1

(0,6&+7(6 (51(1

DNO @ICIM@@ +DTPtB N K@QMNLI@PH 310@~MACPP -IGDI @ *@ Ml "D@ *@WM<AO



F<Il @ ORD®M GIGD 'ICCE® AbM ?<N -GPE @ @MEBE@@M @DIIC<@N<iID@MG@D
)C<I  >2@H IPOU@I@P@? *@4DB =@DIG® JAO @DIM@®B +<I< B@HRD 1TNO@H
ROB UJ?G@ JAM %JIBGG<NNMIJH ?<RE@E0ED @BMOPP<=@D CDGAO ?<@lI* @M

1>Ch@M U REBA

203(7(1=%%$6,(57(6 (51(1

'IC<G@|CBRAD@! P? #DINCGEE B@| Fall @1 <@E<GNHK@@IU@| = O @| RON®I 2
@DI Ich@M @@ HPNN @DHHK@@#sNDMO@| *@MEDO @Dl (b@NNE<G @M @D
@COMMREB @@M JHK@@IU HB@RIDN@! O< UPM CNO@| =@M5 @Il N@
1>CRIDBEED@| G@1 @MO@| ED8.0BA

"D@N DN@E@®@MER UPH OMXD @G| 31 O@MMD=@ @A @MIHONMDOPA @H
%@PMOBC@N Th@MNPP@M §DRD @M DH )G<NN@WIBMCO O =@MPC

))(5(1=,(57(5 17(55,&+7

I"Dg @M@ANO@MO@KMIMID =@@PO@ ?<N R@QNVER?S8ID &ODD@MBREDNN@I @D
@M@NE<AO @DLKME@?[@ *@KM@M@IU@? PR '"O@M@NE®ICb@M UF@IM2| P1?
?<MRA UP N\B@M@ 1#M PD @ EFID NO QH K@QMNJI<@MD@| *@VILPME ?<NN @M
NEb@ MBNO @ P @MOBIND PkN *@ WBUADM@C@ AP @1 B&G DNOBWM @ MO PI5 @DN@
RD KDOPO @M@ RMPI || ?7@MOAND

3H =@DNEEN@DN@R@ SMO@M@RIEE Rl @1 @HE 1eh@MPHEAMBMIERG!
S8@DPBNRNNGIDDO@ UP?@1 DI @@l ?ON@ abMO@NMHH @I RJGV@ <I?@M@
<PEAMTME@RE@I @D @? URG@I

0*(.(+57(6 /$66(1=,00(5
2M@ 2@ )G<NNBED PP 70D &RNRB<@| PH "0@ 1Sh@NEG®| UP SRN@ OTLH &
-IGDI @ PMN@| @MAE@NER@| "D@ *@FM<AQID 2@ ZP| B@| J2@MWE@@ DEM )G<NN@

<
1', 9,'8%/,6,(57(6 (51(1

2M@ NO <@\ PH ?<Na2kJ DI 2@H @DI (b@NMNEGO 5 @Il @DI 1sh@M CRID BEGD@|
CO F<Il @V>RP<AbM @NCETR| H@M 8@MHO ®H Z@! 7@N %@\MD@| URGBMBQ)|

5 @Il N@ NERIE@PNNO RHall @l N© NDHD <P@M@I '1G3@ | =@x*@EX|I Xl @ NDUP
G<BR@ DG

52%/(0%$6,(57(6 (51(1 81' 352-(.7%$6,(57(6 (51(1

"D@ l1eb@MD@I PI? 1>Ch@M@B®I DP@H MD @DIMF@H ad@! J&M @IMEED

\%



N L
?PMEALBI@I ?<N K@MNIBGO@R 300 K@MNJII<@DAMN@DI F<II NRi2 ?[@ *av@M@ll
PI? *a@M@MPPB<@ G@| N® UP B@MNObO @M SR EDQ |

4 G0 H>CO@| 1D NDP>C HD @MEEB @ (@1 2<KOQD| *@MINTN@@HDA<NN@I

%MJq( %EB?>>1<%BH 151B>9>7 85 (DB B B5 94 EDB 953DsSC! @D @IWAPMMPBH
0O @®BD

&JGHDN 5 IKNOJKIPGP 1 1>CPH=PMB & +<QMDFDN)5b3>7%7|5>81>34
@%B>1<98 51B>9>FE>0>%<9>BH5FH4H 10POMB BT-@MO JN:ODAGPI

&<GG AP@% 10MBH<I , + @@M "Dg@M@IX@? DINONIR} ? DHKGBODN AIM
3" DH K@&@HDaD 5 <FRa@@ + , <QI<G!@D@M JB>@NBID@ %@M<G

I PMMPBH

+D>C@G +%B?>1<®H >49FFU <G P4 9[ 5B>DAEP!51B>9>7( 9=@ "1D8 AE1DS?



https://sde.ok.gov/sites/ok.gov.sde/files/DI_UDL.pdf
https://sde.ok.gov/sites/ok.gov.sde/files/DI_UDL.pdf
https://blog.edmentum.com/personalized-individualized-and-differentiated-learning-simple-math-equation

15 2.$3%(/1)Q5 ' (
$8720$7,6&+( N %(56(7=81*

/95CGC 1@Bx GEI5 =9D =1B39%<5> K258 DE-"1@®7B= = 5> Q28:DD
' ?DON@HKDE RMZI @ @I J) $ <C-QBMPH@MRP@ _PA @M )' IKME@
100@ ?@! 10 @BW"@<DGK RPID %@NBCO @@M BhBHI@| 1KMOQQ NQDP B
PN @@M =N@NM@E@DMNOGD -@GMCO@ NDRI<POJHODRN® Z@ MDIEHBNRM @ &3
JIGD@ UPBRGD PI? Fall @I PA @2 MOQ@EM&EP @ FOMPI

0 ?DMED DI@H H<I 2800 @B @DV 1K@ FK®mMOP?@INE@| 280 DI @M
<1 ?7@M@| 1K6@ @®

0 ?PME Z=@MBBCB QI "< O@D DI =@NODKHIMBrIIMO@VHHO@! <I 20
5 @NO@IR ®N<B@ '"®©@ DR @MNEJIRE@ D @DLOMBFM RISIMHOBMB 2@M
"< 0@ CaDE| @D

0 b=@M N@I® | R@PPI BNKMIBM<I@NBIEDONGADNO @ DF1QI@?<N
. MIBM<HED/ @M RI@C LINOBEMBP@| Rl @1 PH 2@ Z@MDIGH N R @ BB
UP POU@I

P>C =@D@MPOJHODE®! M<INFIKDD FJHH O BINOGT® ''O@B@IU UPH #DIDK @
=@NQIEDI @M 3R<| ?®I B @@M 1K@ E<@ DI GDEBORNB<@"'D@N F<Il =@D -ul@
4D@JIN J®M P?D<PAI<CH®I J2@M JIGDI @NT@| #DIB@ D@FIAG@M@EEOMHD!
@MABGD@| @N\PA 2ON@EDNA@GO VNP @@! T UPNEAG®NNGB/MM SPEIGDRAD
P12 J? @M UPKEMNQIDN @ 1KM<C@ DI GDM 2@0M@| 1K0@ @QV@Pr@ RMDI kIl @!

@D @NWKM:CNTD@N@DNB| 280 PP @D 1KMGHI? @CAMBP@ PH @ 280 HO
2IN@M 1GDHIP NKGED>'<N 10DHHIP@G F<Il @Dl 1@M?H?@G N@DBIP:C
OM<@NM@R®@| PH @O@! @INS@| UP @NKN@+

2 GOR @ IMBNOBRA@M?| @V&P@ PH HO &D@FINOSTAM 0@B@I1U @P@I@0
UP RRMIM@ @N@WMRA@E@O F<Il PA =@NG@@H O =<EM@U Fall @I
8PN<HHRIA<NNE®| 4@M@BOR$B@! J2@M 3HMHPGEMBR! QI =@NTC@P@H ZBO
QAMICTERMD| J? @MPA %@NKINH? @@ =@ MW 7 )' UP @@H 2@H< =@BUIRD?

G@ WN@IEIDRA| Rl @ @DIGIG®BERN®O @WIA =DI®MA@R@| PH I<CQIN@
H @VINKMGB@ )| Q@ MOR @1 QMUPRER@|



( A (&+12/2*,( (17:,&.(/ 7
6,&+ 6&+1(//

/95CGC 1@Bx GEI5 =9D =1B39%<5> K258 DE-"1@®7B= = 5> Q28:DD

+<N>CDI@Z@ Z@MD@B PI? DGPIB DNO QDM =@0OH 20 %@RDI?BRAD HO @M

NEC ?[@ 2EIJCGB@ RDOMEBH-@® @0 <GN@ @RE@MO S@MEPEB@| ?0 MEM <GN

AbIA (<BI@EERI<I<GN@M@I@CPNRIEFPI B@| @ @M@EI JGB@?[@ @NID HEM BD 1@

Fall O@| MRA =@KA® ?<NN HCDI@@ Z@MN@EFEBNRM @B IB0O APIeDD@M@I PI

@DNER ADNIEGAPIBD @I <IAb®@| @ 1B0O HOM BIEDNIA "<N %@E@ &l O@ HBDI

HDD <P@M@| @N@IENXEZ@! DI @@] ? BINOGC® 'O@B@IU ® BCMPB b-@MIDHB
"D@N C-HEM@MINQP@IU@!

"D@ $MINGPI B RMI? NO NCRIDRBERNO@ 1@ HPNNRA AMEV @M @@ IRv<P@!
Pl? Q@METD| ?@ @<CP I@P UP @@F@! =@M DI@N@KGGRF @! 2@
M@B@| 1XPO@MPA ®@| H<I Pv<P@I| Hi>COMEI GGAMI@N@DI

"D@ *GFMJAO@MN@| D@ r?@! PH YA @H *PAP@| UP@ED| "@M
ID>COG@M@H$IONMDO GINQEISI JGB®| RDI? CR@M URRIEBQ@! N@DI #\GE®|
INOMP@D @ ~@NDIBERND! 7@ @ *@V@MEES| HD BDNQEE JGB@
1>CMDO UP O@3<INOROXDPA NJUR<@URR® URABKNN@I



,( ,6.866,21 Q%(5 ',(
OP*/,&+(1 ()$+5(1 921
9(567(+(1

'H+] MU  PI? DH +<D RPM®| URD@OD @1Jg @@ MR @M&@OSID 2@ DI
=@I®| $G@! QI &Pl ?@MO@|M@D@ MO @GNS @INAQB D@1 PI? 5 DNNQINAQH ROD
)' 1IK@UD<GDNP@®BM 1PNOEIIPO @ MEEE®D RPM@I PI? QM @ B®I @M %@AQTID)'
R<MIO@! <N RG@®| RMI ?KIz@M RDNN@!

$1'(/ 7 (66,&+80 (,1(,17(5(66$17( 5%*()Q5 (+5.50)7(C

@D M@R®| @M RIP NO 2@ BIB@ 1<C 2@! ODNGF 2@M )’ AbM@EIDGORNOGS !
PI1? <P>C R@Il FOID® *QFM<A@YIKSID@ DNOA<@CHB@| @ @T@®PB® | ORMO UP
B@@! DNO @MNERDMPULED @MJ) OMBMN@ @N RA®

2/ 7(0$1 $/6 (+5.5$)7 185 Q%(5 ',( 7(&+1,6&+(1 63(.7( (,1(6
+(0$6 635(&+(1 81" *,( 0(16&+/,&+(1T :,576&+$)7/,&+(1T
3+,/2623+,6&+(1 5%$*(1'(1 $&+/(87(1 Q%(5 /$66(1C

'D@N DNOQ@M@MANEWB@ =@D @M @D @M B@l PN@DRE@MB@! 1XET@ @D
.CTNDED@M®M EDNCDH< @MNE@METG @K@DRDNN@| GEB@ @DI %@CHKMBM
2IBN@ @3@| DI ®M )GNN@OR! -? @M GT@ @Dt@FM<AO DG O F bINOGT@M
' O@B@IU PM DI @M B@ N@DI @RIAOR@ W@M UP B@QU@! PIB<IU ®@NGFM
Q@MN@® R & APIEDD@MO @M GE@ @IRC DI @M B@ N@DI@?IBAAPA!
"DNPNND@| t=@M@HB@| UP@MIO@® 2@ NDAbM @% @DEBKAO DH SPN-@IC<B HD

) NOG®!

"'D@ 3I@N>PI? @D @OT D #S K@MO@II PI? #SK@MO@MOE®@| 10<?KPIFO
2<NN @N =@DROGST@| '| O@B@IU 1800 PM PH BE| JGB@® @O PP ?<NN @DFAFM<AO
@DI @ MNRDN AbNDEDSE@ BIB@! C=@| NGB@R<N R>C 2@ PNRIFPI B@| @M )' RA 2@
%@ NE@BRAO @EPIDGORY? @M @DH@INSGADPHANNO



$1'(/ 7 (6 6,&+ 80 1(8( 5%$*(1C

#DIB@ ®VMB@| UP @1 %@ANM®@| @M )' ®M@I NSJI NGD GB@M@MDI@RNGER "I BR@
R<N K<N&IEIOGR 208 FINOGT® '10@E@IU ®M@INSGD@! ' O@B@IU tb@@@m DNOVRD
N<JI N@D GB@H ?DRE@MO 'NEQ®IJ? @DI@H<B@MIGE® O G<| 2 PME Ab&IO@
- @MIBD ? @ @BMD@BB>?27985> 0>7EEMNIRDI PH UP NEBA@| ?<N&l PINE<G
N E@B@DAM <@V ®INS J2@M NPK@EB®D N@DAD HZM RAUPGR@| N@DI RGM?
%JJ? =@ AD<INSGD[@? 10<I@ ) P=MF =@Dn -? TNN@H 5@NPIM@HH HGHD>CO

| PMb=@M @D ?® RN ®H P?@MFRHO

(26, 7,211

"@M B0 @N @MNOPH®DNR<MIO@ @BM?<NN )' %PO@R RFCECESO@N U@BG-RDFQ@|
Fall @?<NN @D PNREFPI B@| PA 20 %@NE@AO RI?[@ M@DNBPU@ M@ OSD N@DI
Fall O@I| P? =M=CO@ @DIMNG@B @DI ?<NM?DIDCO PM @INE@I DI =@CRQGE@|
P1? PI=@@O0@! @MPIAQNN@ I @MPZNJII?@MIRC ?[@ M@ONBDU@GE@Y R M ? @
NEC 7”@ +@INC@| PNBINRD C<@| "<ME@M CPN Uadl ?@ #DOR®-E@IB@I @M )
BQNESCK-ACCE #ORB-EGI B@| I<C N P1? ?[@ bGT@| 7@HFMODA®| + @QE<IDNI®| 7@N
5 <I?@N F]®@I IDCO UPHNMB@I

'H URQD@| @O =@NCOXP<N UPQIUE ODNDFMDI ?<NN@?) PN @H (P?@MFZ|
Fall O@?@M<DAO@I| WN@N 1WEN<R<N UPH 2@ @M @INEGD@| SRQDGORAbCM@I
Fall O@

PN 7@N@M RNNDBDIB @@ MDO@NDD C @M ?<NN @ )' DI 2@M<® IG<NN

UPM @NJMBIB@®B}@M 300 RN @ONO@@E %oM?@| ?@ @ PB@P@M@MF@E HD
b=@N@FQI

67 ',(6( ,6.866,21 $%*(6&+/266(1C

, @DI 7 "DNPNNDDNOJ>C IDCO (M@D #B@ SDNN@INAQHID@| PI? 5 DNN@Q@OINAQH®/
=@PKO@| DHEIMIPC ?<NN @EEDDNDBF@?<NN @IN@21 JGB@I| UP B+@G REN@I
RbM®@I1 PI? ?<NN @DI@BRBMB @QIME@GE N@D 17@M@ Ne@M @M B ?<NN @D)'
?@MO@B DN@ESC| IPM MO @D NO =MB@| RbM@ PP ?<NN RDURK qMNDOB N@DI
NIBG@| =<@M3*00 [IBNGGD

#N DNCR&M UB®+« RBC@ @M B 71@| 1B ZJl ONJO RM@EO JBM @S O
' QD@ D &DHID @M@IMCAA?IDNINND<| ?D @ @B®| ?@ 1<C DI ? @M TNDREBAKNIO
RPM®@

#DI BOQHODIN<®M 1CKIPIFO DN@?SMBMBI I<>~C @@M@BRBMBI £>C R@Il @N

| I>C FOQI® "@rIDD QJI @D@M@BRBMBI BED HO @M @@ MNQ@I N



$11 (6 (,1(1 9(51Q1)7,*(1 7$1'381.7 *(%(1C

#B@DGD NI =@1@ 102KPIFO@ CMO@MIAOB "D@ <GPEBI $FO@I| K@@l AbM @D
#l OBND<NO@! UP CEM@>@MHBGDO A<D<NOC@>IMONMDO@ D@M @?DUDI@M
*<| 72RIMOB=AO @M )GDH<JdN@~?@| 1KMC@! PI? ?@M JHH PIDFOD <@M ?<N

MBPKD ?<NNNMBGNaHNE@! N&JI DHH@M ORMO@@BAPI@| C=@! CO R>C @MINO@
M@IU@I

2 .$11 ,&+ 0(+5 Q%(5 ',(6( ,6.866,21 +(5$86R1'(1C

PBQNONN@ +@INS@| J?@M THIM]AOREII @1 A U<N@DD /P@&@1 UPMBEEM @A
GBN UKOMNR® 5@NO@N Pl .IJNDDNKK@mMM@ RN® £2@JIN JQ AbCM@@I
5 DNN@INAQB kG SDNN@INAO@P>C &DNOJ@DFRI.CDBNKC@I| C=@| Q@ UP B&I

COOKMPOPM@@iMB K@ IGD O ENPN @ BIBKOEK@MBHDN

COOKNRRR N<@<INOR@E D JI <DMDNHKI@ IGO0 @M

COOKNO@>JgaMBB >JH GANI&PN JI <DN OBB@&) MDNFDI@IM OONK @ >RIEB <=JPO
N KO@DE3 KIN@ <@ DN GV @x

COOKNRRR CDNOJNA IMHQOD >JH ? @<BGK @

COOKNRIRDAR@ ?MIERDED; (;%JJ?



https://futureoflife.org/open-letter/pause-giant-ai-experiments/
https://www.safe.ai/statement-on-ai-risk#open-letter
https://theconversation.com/lets-focus-on-ais-tangible-risks-rather-than-speculating-about-its-potential-to-pose-an-existential-threat-207842
https://theconversation.com/lets-focus-on-ais-tangible-risks-rather-than-speculating-about-its-potential-to-pose-an-existential-threat-207842
https://www.historyofinformation.com/detail.php?id=2142
https://en.wikipedia.org/wiki/I._J._Good

(1(5$7, 9( 6U 262/ 7((1(
(+5.5$)7 6,( 9(5:(1'(1C

%@@NAD )' F<Il AbM 2@ %@ NIPREC@ B MCME>JEM PODP@| DIBCAEPI? P[@EUKE
?@N )G<NN@I@WN BEENHOGRA®| 1@ MR R<MNE@DIED@@® 0G@ DI @M PRSB
NK@2| PI? NKE@R| = @@ D! = @NAD@EHE@! @@ 0G@ =@M@C@ 0G@ ®If 31 ?
ROD NEG@ @DCHM@PI@M N@DSh@MD®! PI? 1>C@M @0IdER! '| R @GC@H VI O&D
5 M @M@ MBP@®OPM@! ?<NEM@M @I <l 2mN@ME@| #DINQU B@NGM )' RA
F ODDP@IR[@EKE ?@N 30@MMDN =@NHF@! Rl @I P1? NBT@!

K,6=8"(6(0#(  7381.7J

"D@ "DB@ G=@| ND PIBG=GEL NEI @G GRF@® 'H -FOF@M <GN 7@ @MNQEIND
?MN@NCMEP>CN @I B< @N !08%.2 1J>C B# IBCO #DI (4@ NKJ@M F<II H<I| DH
10 .GRONMH2I rl ?@1 ? @NID )' B@NObOUIE@N2ALMI?MIBI B <I=@@! "<N
2@HJI 2@NIMONMDON DNO NJ BMJ[ ?<NN 7@V @RaeN@H@M  BbGB DNO DI @IMK<<
+ JI< O@| EBGD@M&DNE@IDHEZM BOGI ? Q@GO ROMP| @HE @MEG@MD RD@PO@
N@@| =@=@| N@DIEGO M2 ? @ *AM@M@l P1? *@CM@ MNVIG@ P B NCP@
N@DI PH BD?@N@| +]B@| PHUPE@!| 43G@GH0O0 C<@| ?@ 16P@ J@M @DIQD<Ga|
@CaM®@!| | R@DNB®| @@ R<N @<| ROM®I F<Il J? @M QT@GH#N DNOAE@? %GG
RDCOB ?<NN RIRA @H *PAP@| @HDI

K 2/, 7,6&+( 5$*(1I

"D@ ) N 7@ +DIDNTE M BMI[@ &NV B MBR| #D@MRI®DNO @N GdIN# MO@?D
1>Co@MD@| PI? 1>Co@M NJ URDR KDM@ | ?<NMNRA 7@ 5@ @ nH JIMBY1 QM@ MEED
RoM®I "D@ 8<CB ?@ UFAD R@ ND 2@MMG@DINH¥O @MR@MI RI» G<NN@I| @Q@GOII
R@II ID>CO BY DORPB @M@I®I @ AMbCEDOEPEI B 1M *@@R@| ?<CHET@P

DI @ODMCO UP@I | ?@M@UINED@N PHIM COENE| 20C1 JAB@I UP @QM&P@I
—@D@@ @N*C @MED@! DNO 7aNEE/I NRI"D@N@ 3HDEED RId? DR@NIR@M@
—@DMB@| 7@N "©@IKPOU@EPOGD3I ? RIM NJTG@I|RC IDCO @MBNN@| ?<NNJEN |
QGBIPIFGM DNO@R@ PNREFPIB@I )' <PA ?<N *@®ll C=@I| RB? &DIUP BHH O 2@
2<ONC@?<NN @D 'P?PNOEICMRA R]IBO ?<NNMRDEOMIPFO@ @DMBI P? ?[@ #B@MI
ROM®I RR@MNKEBB@ JON<AO@ LY @OR®M ?<NN @SORIN@D UP@E@&NO ?D



%MPPGB@| *@N@| C¥M@@! 0@Cl @l UP @N\@I J2@M ?<NNN GRRI’P[B N@ [CBRIDQ |
UP @N\DI 7@ =@MSDhOUEDN@DAF @1 GG 7N HCO 1@ PB<@ @M KDDARI
#1 ONC@TP| BNORGM BIGR-GEL RIH KGD@BIO

#1 ONCOTP| B@| HaB@| 8@D=N&C@| <@M@ll N@ <INO@| Ha>CO@| @ *@RVIJAO@ND
QLMNE®

N%(5 K6,&+(5( 0*(%81*(1J

5 ICM@?@MQDABEI HD BNMgEOM )' N2 QER "O@IRNBDRNEO MR *@V@@
PI? *@MBP@ &1 O@I| HBGD@M&DNE@@®?>CO "<0@| KM@ERB ?@ Nt @G K@MMaIGD
R@M@| RIl @ 31? JCI@ 7@ MIDBER 3HN@UMB Rl @ ?@N@ O@! NMED HDO @M
@DIG@| .@MNJI DI@ADRPPI B EBM=CO RAMPI "D@ "1%4- N>ChOUO WRZ® #DIG@I
<@M @N DMOUP AMbC PH UP RDNA@®N@ Y@NBNME@DP N@DI@\M®@! #DIB@
I ?2@M E@1 ND@M@CPEHB@PI B@1 @BRAKO DI@@! ?@ | JI THDNDMBI 2@ @85
DNO 'l &C@! 3HB@P| B@| RAM®@I ?@ -IGD@ FORDP @I B0 R[@EKE ?@M CPGN @WAWQD|
4 @\DPPI B HD @DGI@ , POU@ RIB@ U@ D@D

"D@ BIB@I| DH &BIGHF PA 20 "O @ INIRCED NRIU<AGED P1? @N DNO ADMABVI<AO
ID>CO @D#S< NT@M URD®| ?<NN M@ @SO0@ PRI 20D DM@MCh&dMD®! PI? 1>Ch@M
B&R<OQVO @M®P| 500 GRR RMPI ?@ "O@ BNK@@MO SRIFTA@H &@F )<Il ?D @
*@NFM<AO @NC@IPIB@I DH <H@! N@@M Co@MD@I PI? 1>C@M OB®dJ'D@
) JHKGDD 2DNAQMBRI| @GIGMO RAPH @N@D@®@! BPO@®@ DN@ "M@ @ @DIAX
<PA ED@®I .GOONMHA! <IUPHER@! XLl@ ?<NN@D@aM®@| ?@ JIORRPEB@I )JI OMGS!
?PMSB@AHIO EQI

7, 9, 707(1 $8F(5+$/% '(6 17(55,&+76

#N BED = QN ER @DEEDALDM GDDP@I -@R@I @@ *GFM<AO GIR@NDIDM )’
M@D@! F<Il 8P &PN@ @M DI @Bl bMJ-Cl @ 16h@MD@! PI? 1>Ch@MP | @11 @!
ND? C®M@DIM-@MIPB QI 31 O@MIDGDOP@! ?<NIM@@| QI 2 @NONG?IFS@ 1<C
1AIMHOD @I PI? 208 '|AMHOD b =@M ?<N @Ei< @M HCNO@UA@NM #N =@KO0@M
<@BHR D #IAIMPE ?<NN )’ DI 1DPQD @ @0 =@NN @@ 08 @BGD0 PH I@P@@Q@!
UP r1?@I PI? +< O@MD<G =@NN@\DBRIENR@IBNO B!l @N GDBIT D . MI@HD!
BBO ATW@®P@ @EAM@IUGIGK<IB<@! 4AIMPMG@REI? 2@ DG<IU DHB@ERI®| <GN
KJINOD <IB@N@ |
5 DCOB DNO ?<NEEQEFM]AO@ >@MD ?<NNGNS@DERDI @1  PNI<CHNRDN@

QA@MN¥IID® BS| JGBM@ 1500 PM=@NN@M@RER NIP@MIRC HID RDIB@MPAR<P

= @NN@M@MR



5*80(17()Q5 .7, 9, 707(1,11(5+$/% '(5 /$66(U

5 @Il BQ@WER )’ @Dl ROOBEM @NZB®D@N <@IN I H MBI N@DI D PP 20D
$|CBRAD® NP NDRPGG UPOU@! RMOCQDISD@ @ BRI ?MNG@ RDI? 2@ RA @H

M@INHEO BNPS N@DIMPDDNO EIGGE RBCOB ?<NN @1Sh@MD®| PI? 1>Ch@M
@MDI N@ MIDB UP POU@! R<N @@O@HD @@M TEFM<ACBR@N Rbi@? DI @M<®
@WBGD@! IDCO PM 2@ O@BNS@!I NIJP@MI RC ?@® @CDG@®! NK@@ UP
=@MBNEDOBD)|

#N DNITG@P <@MP:C =@MIPE®P HID ®| 1:$h@M D@ =@M @D @aE! JGBM !

UP NKMI@% 7211 @ C®@MOE NN =@E@POU@M@II<?@M @UIN@D| ND<@NMP:C N@V
A<GE® IMNQBB@! QM <@F FIl @N PH@MO@4 B0

5*80(17( *(*(1 .7, 9, 707(1,0 /$66(1=,00(5 U

| 7O@M@QUN@L» E@MOM @NAJIGN @D ED@NOE@ @MNA® R NCRODEODN
DNO @I@@H 2)JG UP P@KMI®| @NN@| @IBNN@ NJINC@MGHEM NRI *<NN@| @
QI® @MY )’ M@DH<® HDM @B@| #DB<@ 64| PI? 100 M@ R<GING@DIED
MRERDYWEBR@ #MBIDNN@Cad@! HAROSD DNO@N @DIMO@DGND@WS JGB@

| 2@M@UNED @N @DPIB@NPOR@| *QA@M@M:C @@ BNPO@! *@M@M DI@DI
M@® PI<BO@HE@ *B@ =MEDI 10@B| 10 ND @M@ 'C @HE@EM@MM?@M N@D
1>Ch@MD@! PI? 1>Ch@M R ?<NE@ #R@MEHD PMSUPANZ@! P? 2<Il CD@M @D!
)I<GG 3IMO E®I| OR:C PI? DH MDO@KEG @DIN®N<@! %@ MP#DNOGD@0@M@GIN<I
<@M@BSD NSRIDED?<AbM=@MU@PR <BEHEID #GMPBA! <UPBR@Ip J?@M B<
DRIRPP @G

162 E

| ?D @N@MEED @@ @FAWM<AO K&IHBI DI @M B N@DR NI ) P[@ike ?@N
)G<NN@IUD&ENIN UP O@NO@| 4B8A@MEDI =@NN@WRIBEAN AbM@DBIF QODNR@DN@
Ql) Pl ??<N #00@F@| <@ aBGODRAD@| W 1€b@MD@| PI? 1>Ch@M RMBCQ DD
PROF@| ROMPI #N DNO @ NNERIDB RD@ b=@MaAINIDM )' IBCO I<Q UP N@DIEB
DHHaM &M *@VM@M @l PME #MAMPBN@MID@ B@ID DNO@D @ !C<I>@ @D
2@CElJEB@ UAAOU@I| @@ NCMEM @l @ MBGDO 8@MUP NY@I

| 7@M@UIN@RO @@ H@ZDNO@PAD @| =@NNZE@RIN @21 JEB@| IDCO UPN<H®I
HOD 1eb@MD® | PI? 1>Ch@M U NRP @I

(.P11(1:,5$/62 (1 &+Q/(5,11(11 +(/)(1T =8 9(567(+(1C

P>C C@MPNN H<I NO <I ?[@ #HKAZBI B@| PI? 0 @85! C<G@! 0 ? @| I<OD<G2I
@CaM@| JOMP| 1XPG@aVM@| ANA@B®BO RRIM?



1?2 @ $G@! DI BEI ?B *@FMJAO@END OPhF @1 =@ND@@D! @MNIMAGGR
?2<MDI HD ®| 1:cb@MDO@| PI? 15Ch@MI DIN %@MKMP FHH @1 #D@ M@MQOEMEG
DNO@I®N nOPHH @5INns <N DNGDRMH @1 5 <N IBOO "<N 1KM@@! ?5@M@S0 ?<N
4 @MNQIDN ?<AbRIBD FH K@ 2@ BIB@ R>C AbM@DNO

#DI URBD@MIMNGGR DNO  ?<NN@@@WFM<AO @D@@NQE ) DH 310@MaD
PNKMIDM@IabCO@MN HIO HO BHKE@B@! 2CaHR| J2@M @D 2@H< OP| RTG@P<N
2B *@FM<AOB@DED =@@MME NEG@'<N H<B Rl OM<DRID @NIBIDI <@M@
1>C@MO®| PI? 1>Ch@MI UP B@D?<NN H<I @ | ORMORA MB@! IDOCO @II0 DNO DI
JMBN@HGG AbNE<@B @DHS@MN F<Il NEC NJBM &I @1 BENGD ) =@D ZH)!
@DIURN@ED| =@D@ ?@ *@@P@! NENO+@MICRDNN@EWABB "<?PMS Rl @ N@
N@NOE@MK@M @ PI? QRMIO@® ?<NN )' H<bCH<G A<GNE@BO

"“N PANKbM@I @ @@MI F<Il ?#@M CBK AbM Qx@MD@| PI? 1>Ch@M CA@
DIO@M@NN@DbNS @BI *@FM<AO F<Il @ M@ NRIDE®M N@ DI @D@ M3 \bgo)|
) C @ MEBIMBMO L@N@| PI? 2@ @M NMO UFF@NM@| &@®ME0 @N-ID ?MPH 3
H<I MBOOB J7@M ACSEBBO @@ NIG@| @@M He@! DMB®! =@M @N BN@HE<
$@@M RIBIBDNSUP EBGM@|

%@ ' GO@® OJRBH@QD NBE@M OC@NAMEEN *- M@JIMO PBPNO
COOKNRRR DGIMBBGE=<E&=JPO Q@ DG @NMJJH @NS '+ 1; G<By@I
DP@ GOH
AO@M DG>F@7?3>@NN OJ -K@QNJIC<0%.2 XC<GJO RDGE@M@NO JAKHERNEIR
#PMJI@N COOKNRRR @PMIRN>JH | @O <AO@DAG-C>F@?
<>@NN K@ I<DNCOBR £€<GJO RDGE M@ NQ@ PAKID JGIR

&JGHON 5+D< $ E941>35 6B B>5BDIF5 9> BADI1>4 BGIBS 31 @N>J<MDN



https://www.ilo.org/global/about-the-ilo/newsroom/news/WCMS_890740/lang--en/index.htm
https://www.ilo.org/global/about-the-ilo/newsroom/news/WCMS_890740/lang--en/index.htm
https://www.euronews.com/next/2023/04/07/after-italy-blocked-access-to-openais-chatgpt-chatbot-will-the-rest-of-europe-follow
https://www.euronews.com/next/2023/04/07/after-italy-blocked-access-to-openais-chatgpt-chatbot-will-the-rest-of-europe-follow

5$16)250(5

+ ,3#* %#, 2% " $ 0'8'-% *1&!

@D RIKINMHOMI CL@® @NGIPH | @PMJIICS,@UBR @G 7 @RHFGED RPMPPH ?[@
@NEM]IFPI B@I M@MME@MaPMJIEV @U@ =@M? IKBN@JR"< O@INB@IU@IDI
PINOM@&EIIG aMO@M@RMIEQ@| UP @MRE®I
N=@NIZOM@ a@ED@l M<INMHOM PME @I +@E<IDNRN @M GRO
PAHORN<HED 2B K¥<@®@ I<@N@ JR "< O@INE@IU@I PI ?[@ #OM<D ? @M
=C]| BBFRaD@| URDE} @1 #@HRD@| @N@MA@U@I| PI?@I )JI O8D@| DI@@| N®
PAONI@I

4<NR<ID 1C<U@@M <MH#, 3NUBM@D( (J@N * %J&®U , p . JGNPFCDI
DB»>DEDC 1REID54 ?Q<l>@N D@PM<GMAOD KMI>@NEMTNO@HN



1 85=)250

/95CGC 1@Bx GEI5 =9D =139%<5> K258 DE-"1@d®7B= = 5> Q28:DD

'D@ KPP "O@INPO@MIMAB "1%4 - 20D <H +<D DI ) M<A@BG@I| DNO
“I@ @@ 0@SONM<E@H AbM@ 1XPOU@M K@NNBUBR! "<O@! <BGF @INS@!
DR@H DD ? @| 3| O@@WH@! @GKBO ?<NIENBPNOGEMA@| AbNEPER NK@TPB PI?
1IK@D@MB K@ME@EQUBEM '0@| GIEO@|

"D@ %".0 =<N@M®A NB@! %MPINPU@| Pl @BO@SO@ AbN®?DMBMD@®! PI?
bMB@M RO® sDCO@| AbMEPIERONHA | ®NO

'D@ KR! %MPINDOUG@EM "1%4 GPO@! @SOH][BRAD $MI@NN PR2M<INKE@IU
8R@B=DPPIB "<O@IHDIDEMB %@RBFAD 1KGIRAG®BM@IBPI'IO@BND PP
4 @MOREFAD1 DCACEDN.RID @E@INS<AONKSD

*<NN@| @PIN QBEDZ®NQ@EE @ RI. sSDCO@| @11@! ?® DI PIN@M@H 8PIBIBKB
=@NI@MNEDE@O NDI

0 "<N 0@E0 RA'ITAMHAOD =@NBO ?<NN @DI @MEDM@C4BGD@ ©MRPPI B
N@@M '@ DDINHD M@RE&! HPNN

0 "<N 0@€E0 RA *aNEPI B=@@PO@<NN @DI GNEDNN@ 0@ @D@M .COMH
@MA<NNO@PHIGKB@I F<Il ?<NN N@DIO@IRN @H @ ? @M .CONH @ MBIB@)
"< O@IKKP@MaBGD@MERDN@ <?@M@RPAO R @ 0& N NI

0 "<N 0@E0 RA PNPIAG@@PO@<NNIM bNBGEO @ MA@ | F<Il RBCQ@
"< O@Ib@M DEBI<HERD FMRPI

P>C R@Il 7?08 "O@IKPOU %MPI@MIMAIB %".0 Q@MA<NNO@EEM 7@ ROOBNO@!
$MB@I UP )' PI? DGPI B RECOBRPM®@| =@<I?@® @M 0<G&ll 7>C Q@I MR@| UP "0@|
"< "< 0@ @MN2@RO0Jq NDIQI ? @H )’ @O DN@?%".0 AbM ) PI? DGPIB =@N2@MN
M@D<IO

INO<OO PIN@\E@@@T0 @MNRBT@ #RGMPB UP @1 R<N %".0 DNO PIR<N
@Dl *@@MONNO® NEEQ@HKACG@! RM @@l GPF PA @O S@NO@?ME@ WN@
4 @M@ BORE BNM@DADM PG DO

"@M <H@ ®M ®BND@%".0 A JM PHHO@NH<B 1@ MOBM@! C@@M NBQ@I®D
"PHHD@N =@M @D I<G@N@ RPEZD PI< =C]l BB@| #KX@MO@\ DG =0 MDD 310
AM #PNKI@ *D@N@RPMSB@ANIO @INI-Z@MREP| BNIMB<IINK?D@ 7@ 4@ INS@M @O @
<GBM @INS@I DI ®M #PKIDNS@! 31001 N>ChOUO



https://www.liberties.eu/en/stories/gdpr-for-dummies/44076

81' 52*5%$00,(5(1

"<N 1>C0M@®@! QI ! JH KPO@MKMJIBI@HMNO@RR<N C¥M@®@| DI E@M 2@0M@| 1KO@#N
BBO 1TD<S J?@M %M<HPRFO @85 ?@ =@R00@ RAM®R| HONN@I B RGBI P[@M@H
?<NN ?<NVI.JBM<HH NRQJIGG DNO P4N OPO R<NRIG@®! ? C ?<NN @® 1®HEDF
M@NK@MO 'H C O<P=CO@| B@NEGD )'N RA 2D MIBM<HE RA @M %MAEBQ@ B
#DB<@! @QVET@ !CO%.2 @MIBGDO@ @N NED DI N@N @DUG@KMST@RJI?PME
. TO@ J? @M LKM=C@| HD M<IUaNDN®<@ID>J?@MK<IDNS BGHB@NGERP\E |
1@M N @G @WORI?<MRN @@ "DNFNND "< )'N NJ BPO DH MJBM<HEIM@! RDI
DNO @N ?<JbC |JORRPB .MIBM<HEM@| @\@®! M 2@ @RI +@INS@! ?@ 1B0O
KMJIBM<H@DN@JIF O@! B<@N PH SR@@EB PP ?® @<KOPB 2@M APNO®D<NN )'
LP<GERQ CO>CR@MOD .MIBM<HE@IM>@N KMRAIBM@lalF @ R<M RNM@@P 'l ? @M
' ?2PNOEIBBR| #?@ @DIB® M@DNEPU@I®@ @INS@I <I)' Q@BM@| <@M DH %MJ[@!
P12 %<IU@| UgBMI @ +<I<B@MMIBM<HE@M@N€ )’ UP @MD@ED| "<NVIF@H HO @I
$<GICx<IB<@| &<EGEDIAD @ =@NOBRDE@H <@MBPC RBCOBDM DNO ?:CINSIEEG
C@MENG@BE?<NN H<l PM ?<ll BPO@IMIBM<HEM>@ @M FRIl H<| ?D@ MIDBD|
@E<@| | R@QDNB®|I NSM@®@!| F<Il J? @M BxP@M@|BM0@ | >WDBD NK@UaMm@| F<II
"< ?D@ #M<@ DI@M@@5 1800 RA @DIH<GAI@UANI@MI @GDISMH N "DIEN @M MO
DNO @MNX¥V@H CDGAME@D 1KMZ@ @N<MO®MN @NIOa® 31 ? ?<=@D CED @MNGIPH
@O ICBRAD 2@ H<I DI @M@85 PME NOPI@IGB@N Z@| QI . MIBM<HHEIM @ IGRRD
"D@ @MOED #DINGGB NS@ID UP N@O®IR+ @INS@! IDCO PE@?EO WQ@ED!
N@DI@&\®@! ?@ DI SFHAO MIBM<HA M@0 @N@INS@| =Mx=CO 2@ RDNN@@RIXI
KMJBM<H@DIO PHHBM )' UP O@BREBIM@| ?<®I@VMIBM<HKEIM>E APIBDD@MO

2'(T 12 2'(T 12: 2'(

5 @l @QNPA @M 20M@| C@DORPB DNO=@MJISCLP<GD@MO@JIBM<HE@M@M UP
Q@MABB PH HD @M )' <I BHK@EB@!| 1ITNO@HUPM@D@| NRB@ ?<Il E@™M @)@ @R
C<@l| "D@ | ORMO B3@E@@M 30 "< ?@ "DB@ IBCO DHEM GR<MU J@M@D[ NDIBBO

@N R¥MNCQDIED@ @ BDNC@ INO@AURIIGEH nlJ | J?@n PP n! J?@n?@ JAO <GR nE@n
=@UQDO® RD?



$6&+,1(1/(51(1 81' ,0 $+0(1
921 $7(1(:3(5,0(17(1,1 5$1%(

* e 83.

(94 =@% (\EADBB4 G5> 1 GBE . E GS335B P5BDIBABD 599G9 96> D85> B4
' 7= 0> HIE<25> <9=1P5

, 5B 81D 41C@5Bb 5=N45 =9D BBBHI545> 1=5 B=1<D'1<D 496B QCHBB 8> 9—=5
9=5B 9> #B7H

P>>5> G9B54 +5BBIGB 78B 4955BBE5B9> S¥> 20 E6 (?391< "549HEA3 G95> 74B IB>
(38B9ZDIHB5> 1D 'E;1 ?>RIREB> €>9>8B# G1C G95> (A@5CDSEHBD

1>>=1> 495 BD5C 1E=5C $81>4 G95B N\DEB 5B>>5> $45B $81>4 595C ?DC &05B '945

, 95 <@> C83195 N>45B 8B ,5<D 8B 9&> RJ9P, >7=9@385> "5B =1<5> 7BE@HB> CD 495xD
O MNBB<IBCIOR, 7>7=9C8 >138 #7BI5> B4 (45> EGS5B9<D

, 5885C 1>45B1E@IBID N&<D E? 5MB 85B-58CH> 4B 1E@IBID 5B9>

"D@ "O@GRDNN@INAO BIBNA@M@@C?@! 7@N H<CBI@@! *@M®IN @D <GN
)< OIBIOIM AbI@VR@MBE@! DI @M @@ @M@@! R® SDNN@INAO BAIDPMEN@!
PI? 2@CIJGB@® PP CO @RGK@ PNRIEPIB@I €A PIN@MBGD@N @I
| JHKPO@MIED! ?@ DI @M B@ NBI PHA<BME® "O@INJU@ UPMBF]HH @I
DIO@M@DE<PNO@M W@ @@ PI? 4IN@MBRH? @@ UP @EBDED <BR@R] MBD
G@M?BN Q@MABR IPM RIB@ $C@EPO@@M @Dl BEBP@N @MNADN @M
"< O@RDNN@INAO PRIl J>C R@IB@M RBIFOD <I 2@M #MEDBQ! + J?@@! €N 2BN@!|
"< 0@| EIBGD @M@H S@ERANI 2@H )' PIN@M@@ DH 1G®IGEHD HPNN MDE @M
DE@NCBRAD@! dMO@DRP KJO@I@EB! ODN@F =@PNNO N@DDMSHNN@| @a?@|
@DREF@| PH ?@ JIUGO@@M '@ GRDNN@INAO @M =RI@DY @ DSTRAD RBN<H UP
Q@MIBE® PI? UP @V@! "®@ %MPNOU@ PR@CSIDRRI 7@N H<CBI@@! *@MDIN @M
"< O@RDNN@INAO RI?@MMOSTR| ' O@B@IU NEE@! UPH B8HRRDNN@GR®!

(@® HB@?M® UP @BDII@N@NBEGNGBNGERPNEF<II ? PME ?[® I<G@N@ @ERIO@M
"< 0@ —@RRMGIEM®I 5 M NCGR@! @@ IN<OU AbM ?NMkRIBI 2@N H<CDI@G!
*@MB®IN IM=@DA@H RD HO @VMB@ =@B@I MED<IO@ "®@! rP@! PI? ?<Il ?2D@ BIB@
?PME ?<N Br@! MED<lO@M O@IRNO@M? Pt J?@@ =@RRMO@I| 'HME@D. PHD@


https://pumice.si/en/

N L

@DRF@| RD K}<BIBDN® FOQDP@! @ UPM #MB]IBP@MEEB@@M CPGAC@M
@EON®OR@! kIl @ 5M POU@| 8@ T HD ®H 2@H< DI @\DPPI B N@@| PI?
PIO@ME®* N@ HD &D@AD ) Pl ? H<NEDI@@H *@Ml 'I 8PN<HH@I#@D HO
K]?<BIBDIC@! $>CRVJAO@| <@ RM *@KINGB@! PI? &DIO@MBMERGMPB@! AbM
*AaM@I@ PP *QMBP@ @RE-E@D

"'D@ FORDP@! P? ?<N B<DIBI QI . PHD@ @M@ QI -M<| B@PI O@MNObO@M @D
.MJBM<HH AbM IDI@@N *@®I HD @@M OFGI®! @POUGEMST@ DIO@NB!
4 DNP<@MB@! PI? QDNE@VIMIBM<HEIMB "@M TBNN@UPM #D2GAD 2@ AbM ?<N
2M<DIBl @IM@GES DNO PAbM @ ABN@EFAD PH 2@ H@DNO@ND@HD| <UPBBFQ@ |
PI? < QQMCIE @@ | R@PPI BN@ME@® <IUPK<NN@| @NC@B@PIGDBC@ Pv<P 2@M
<I<GODG@| .XGD®N P 20D '0@NOPDD <@® JHKJI @D@IN = 3H ? @
31 O@MIDRAD@M UFORBIMNObOWRANER! PA VIU@O@ KNOPA 2@ UPBME @BP@
+ @S<IDF UPJU@DMEM@! KBHRDBMO -MB@ @@ @DHG@! 8PB<B UP "O@I
0 @MIPUGMNF@D PME ?<N 1K@DMI J) M@INGPAR! HD <G@P @M B @
| POU@NBMO@| #DHEB@| PI? PNR<CGBGDFADA! RID @@ @DH@ | K<NNM
2PME ?<N "@BIDI @P@NHKJ @D@! #Dl @NCETRP@M NIK@ @N M<DIBN DNO ?<N
10IJMTGEBI PME 7@ 'INK@D QJI M@INGPA®| PI? NK@G@DB! PIFOD @1 AbM
#SK@MEHD@RID U ?<N 8@D@! QI 4 @MNEN?Q@INIU@I BM ?<N *@Mb=@M @D
Z =@MKKNNME 2@M K JHD<@| G@NM@| @BM@NMB:I B@ DNO <GN iKEN>@ 1IJADR®
Q@MALBI PP RIM? PME @ IPMU@NR®| BNQ@®J@MB]IUO

== -M<| B@ "O< +DI[B 1JAOR4@ RI@DI
OTKDD@M '@ @BKGMaD

1 = U@®@P@I RM @@I OTKI® 5IMsIR ?@M -MB@ "O@BKAMOD "@M 5 JIMFsIR
=@NCG@RN JHKJI @@ @ @ "O@I| @@l ?@ =NOP@ =@u@ ?m "O@l J&@M @b
NEC ?MRN @@BP@I +J? @@ QDNPCOINDRDIM CCBORDPB@! PB<@! PMEALDM@I
PH "< O@IRNO@M UP@Il PI? UP QDNP<HD®D 'l AN@H BFsJR C<@! RM 2@


http://orangedatamining.com/
https://www.youtube.com/orangedatamining

NJURFJI JHDNS@! "<O@ID*]l ?@Ml @M & @QMRP@ "@M=-ME&@DDII@CKE ?@N
5 JMFsJRN PIO@MRBXU@D @MH<@ PP U@D ?<NNarPa@ IN@MIRSH PI1? ?[ IU<CG@M
1>CPE<C@ BD@DR@MMM@M@| #NBOEEC ?<NN @N?®M RD<=J 4 @M@ PP +<MFR]
BBO DI @@l ?@ #@INC@| GH@ @@ <@MI0 <GGUEBGW DI @M CP@E QMBI
)DI ?@M DI CB@I| Rll @1 NGC@ @UaND @RMA PH @WXUPrP@1I RBC@ *])I?7@M
NBC NJUBFJI JHDNE ]CI @l PI? RJI N© @NOG®@all @1 ?<NN @Ds@® NJLHBJI JHDNS
DI, IM? +DO@P1Lb? <PA@DA@DBNC?PI<NN @N@BWJI[@Py8D URCHF @QORB-@@| P?
PIO@QMEBE-@@@| @0¢ 10M 6 BD #N DNSXIDAOBR DC®I ?NPNMbEGIE UP B
?<IF ?@MPNFOM@PRaM '@@I DI -MB@ &1 @1 N®@ @N PIR@M?! DI @1 F@M@I| )GNN@I
N@NONQOB DI 7ON@ CC@OOR>CI

"D@ #ORB®IB QI -M<| B@ =@B<Il DH C Pl ? CO N@®H @®&GE <I $<QvO
UPBEIBO @€Db@M Q ovMoBE®@@ Hi<Oos®l ,POU@MICCHND -M<IB@ <GN @DI
RAD@V@@Q@ NK@UDNMGENDRINGR@PPIB @=GBMO BRAK 1@ &GAO@WROU@M
FJHH O RN @H <FR@HDN®I @M@D4IM <@ DH DRE BNOM@ICO -M<B@ @@l
—@HKON@ INRDMO@RANCRPI B @0 +@M <GN 3IQ@MMND@IRA @M B<IU@ @ C=<@I
?@ 1JAOR®@ DIND@ '®@<4>b@ PMN @@ B0

5 @l 100 <GN CNeM<AO Di@? @M@D7??@N H<GBI@@l *@MPIN PP ?@M
"< OGRDNN@INAO @PBHC@! Ha>CO@! rP@! 1@ @M @DISPN<HBING@B B QI
0 @NNJPM>@® d@DI#DIABAPB DI 20N@ "HNEBD| PME KM<XPDE® "O@®NMNCPI B HD
-M<I| B@ @ @|

0 "D@ @NO@@MIAGJS -M<I|B@

o #DI@ #DIABAPB DI ?@ "<O@RDNN@INADNO @R @ H F PMU@IA@JIN @D
PNBR|C®@BNP<GEDWB@I PI? H<NEDIZ® *@M@C? @1 HD -M<B@ JMNG@!
100 ri?@1 42 @ INRACOOKTIPOR@JH JM<IB@?Q<HDIMEPI ? MRAI 1@ @

5 M@MBE@DNO@ n#DIRBOI ?@ "<O@RDNN@ONAORA

0 . PHD@NO @E@ENO@ AbNNAORA @M RDI R@PPI BNAJ@WN<HESI ?[@ 1@

DI 'GM M<DIBNKMJBM<HH=&HI®I| fall @I



http://orangedatamining.com/
http://youtube.com/orangedatamining
http://youtube.com/orangedatamining
https://pumice.si/en/

1(6(+5 925 /O8R*(
&+/ 866)2/*(581*

@D @M "PRINEDO 2@N@NCM®@>CN DH (8M RPM?@ PIN @ YHKGBDD @M
S@NRNMBMB ?[@ @NVIRG® HO ,<C?MPF QM PB@| E2ABZO HINOST® ''O@B@IU DNO
C@PO@0D PM @DINMGRIOBANMEI@H NJIP?@MIIW <@6 R>C @DIMEF@H5 JCDI RMI?
N@ PIN Ab@| 5B JACGR@! RD @NOGBIGHNN@I ?<NDREN ?<NNRBINO@WHA AbM
PIH aBGD C@»@! @PO@N® @<GP DNO® DNO @BSAPKO HBGO @DI ‘@#P>C UP
@O®H N3C@| 2G@H< UP ti#@@! L@ @@M UP3¢@| J7@M@N@ESI NKED@PfaM
>00 UP G<NN@!

'H D@PIBR@M@D<@| RM @NAID JAO BIDEC@I NG NEI @G R@MI@| 2G@HR| UP
OPI #N R@MQk O@H @B *@VKG<I UP @IEGBD®I? (<MV@H *@NFM]AO BNUFDTR|
3l ? @N@M) @NPE@MQ@@BI@ XD PH @D I@P@N@EI< PHA<NR@P =@+<aDQ@|

"<N 8> @N '2. MEEN P1 N@@M *@AM@NNIPM>@I| DNOG-@NGERIAO@ DI )’
<PNUDIRI RIOM@ ?N@N@ORF-E@ "<G@M @\@! 1@ =@M F@bMQ@ @R@N
*@MP>CN HBGD@M&DN@EDB @M f@| AE@00 rI?@1 1@ R>C PNNB@| ?@ IBCO
H@V UPO@@{@M @RXBDN@ $MONMDO F<Il @@ @P@ !C<i@ @@| ODNDIF?@

J? @M | J>C Q@ S@RNMBMBI ?MNGED! &l @1 <FU@O=@ &RIMB! N@DI
~ @M@ %E@N@ PHIMNMDAOG@II F2| NT BR]I?7@MO=@! "DNR<GD@MIGE@MD PIN@M@
@HbCPI B@I

5 M Gg@! IDCO ,DCO R@II RM 2@ !C<I>@! IPOU@| @PIN T ©ES1JGB@® PP ?20R
- @I@EN@NVMPCN -@@! ?<HD@NGIBID @1 4@MR@MBR| RAD@MEB-@5|
F<Il 4 @00 DNO@MGE?DNS@ MIU@NBIM@M&@OSTP| B 7@M @MNOEB@?<Il ? @M
URED@! Ps<B@ PNRD>CO HEM @M =@N@®B 5@D! e>UP =@aD@! Ho@GE BEOD @N
*aNPIB@| ?@ @N @ED@! @D GC@NIN<@| <GNBRDDINEN %PO POUQR| PI@@!
<P>C RAD@MUBRE-@| "D@N DN@@M HCNO@| & @NBV B MBR|

"D@N@NMP>C =@rP@ NO IPI DI ?@! &]I ?@! @M *@NGMI>R1?@M TEIM]AO@
"D@N RAPM PME ?@ +DRIEPI B @@MEBU<CE Q@MNAI PI? -MB<IDN3D @| HaBGD
100 G=@! PIN EJGB! ?@ @WMAIDNN@W @@ @! PI? ?@M +DIDN@@WD@MI0Q®
#DIB@ RM@I <| @ MA+@MIPB 2@N +©@ @MD<GNIMNRP@N@| PKI ? @M #BEIOPB 2@M
-IGDI @ .GROWH =@@RGEI@ME@ GG/ M Z@MBI@B 5 M C<@| £>C HD @@
2@<HN UPN<BBO@M@DQ@ "BI=<rGHN R¥ PIN @®IBMJ[@ &DGE®DNMAIMQMPB QM



4D@JIN 3P QM <@6 ?<IF@| RD <GG@@P@ PIN @REBD G@| #DI P UP M@0
DNO DEHl @DGBR@BE® PP FIHKGB@ PAB<@PI? H<I =M¥>00 7@ &0DBA) $ <HDGD
SM@PR@I PI1?) JG@&! PHNG Q1 ? @ MPNONKK@I| UP @@ ?[@ ?<HD@MPI ?@1 NI

5 @Il RM PIN =@@P+@INC@I| =@7?<I@| ?@ PIN M@D @ G<EZIGA| C=@I
Ra@M®| RM UREBNGB @B QMBENN@I ¥ Cdg@! N® @MU@DRIN ?0N@ BR|PBRID
PINOM@®INEGR@| %@ COIDNN@-CAGAP rl ?@| 1@ ® <H@| T@MERBBD @ @I
RIM AbMND@| @DB<UP TDN@M @D ?<IFKDI

G<DI 2CDAG< %PNEK@ O\

| ?M<l@ OLP@N &@@I< §dI EM

I @ Jom 'Q<10@B8)

| OQl T)D&JT@ (@<(<=LP@N QJI

S @ (@<I (DEPI .<I

UDH 0JPNN<ILG (JCI &PM&ED

<NQ®@! +<NN@ *P>D %M<BDN@
G<f 8PK<I +<| P@ %@IE5
JMPO &HK@& + " G<I@ PG E&<MP@¥PS

I O@M@I*@HID @M +D>C<@ &<GGDNNT

I <O@M@I " 1<QOIM@MI<

"<|ID @< &R 1<dJ 10<IE@

"< MD'< %P<M?D< 1I@I11 %DM ?

"OMM@ POG . @M< @

"@E<| 8@HE3F 3MdF< +4OBI

$<=MDIEXECD 5 <Tl @ &GHDN

(JONI< H>CO@ ZEI<N PR *<T< AbM MC@MNQN DM@ 3D@MNOEDBP DEI@\<NO
NOIPB@ *@@ ?<I@!

I JGDI DNG@& AbMWIE %ZDI 7@1 @UO @Ik O@! UP "<IF @ VKSID @



	Contents
	Über dieses Buch
	Danksagung
	Über das AI4T-Projekt
	Vorwort
	Vorwort zur deutschen Ausgabe
	
	Warum über KI lernen
	Technologie, Wandel und Sie
	KI ist überall
	KI in der Bildung
	Wie KI Ihnen helfen kann
	Warum nicht einfach KI einsetzen? — Teil 1
	Warum nicht einfach KI einsetzen? - Teil 2

	Informationen finden
	Suchmaschinen — Teil 1
	Suchmaschinen — Teil 2
	KI-Sprache: Maschinelles Lernen
	KI-Sprache: Suchmaschinenindizierung
	KI-Sprache: Suchmaschinen-Ranking
	Fokus I: Auswirkungen der Suche auf den Einzelnen
	Fokus II: Auswirkungen der Suche auf die Gesellschaft

	Lernen managen
	Intelligentes LMS
	Learning Analytics und Educational Data Mining
	KI Sprache: Datenbasierte Systeme — Teil 1
	KI Sprache: Datenbasierte Systeme — Teil 2
	Probleme mit Daten: Persönliche Identität
	Probleme mit Daten: Vorurteile und Fairness

	Personalisiertes Lernen
	Ein Hinweis zur Personalisierung
	Adaptive Lernsysteme
	KI Sprache: Wie Youtube über Sie lernt — Teil 1
	KI Sprache: Wie Youtube über Sie lernt — Teil 2
	KI Sprache: Wie adaptive Systeme über die Lernenden lernen — Teil 1
	KI Sprache: Wie adaptive Systeme über die Lernenden lernen — Teil 2
	Die Kehrseite der ALS

	Zuhören, Sprechen und Schreiben
	Übersetzungssysteme
	Schreiben mit KI
	KI-Sprache: Tiefe neuronale Netzwerke (Deep Neural Networks)
	KI-Sprache: Natürliche Sprachverarbeitung
	KI, AIED und menschliches Handeln
	Homogenisierung, Unsichtbarkeit und mehr - auf dem Weg zu einer ethischen KI

	Generative KI
	Einführung in generative und konversationelle KI
	Generative KI für das Klassenzimmer Teil 1
	Generative KI für das Klassenzimmer Teil 2
	ChatGPT und ihre potenziellen Auswirkungen auf die Schulhausaufgaben
	Die Mechanismen generativer KI
	Die Kunst oder die Wissenschaft der Eingabe
	Die negative Seite - Teil 1
	Die negative Seite - Teil 2

	Die nächsten Schritte
	Offen oder geschlossen?
	Künstliche Intelligenz, Hausaufgaben, Prüfungen und so weiter
	Obsoleszenz?
	Individuelle oder kollektive KI?
	KI lehren

	ZUSÄTZLICHER INHALT
	Optische Zeichenerkennung
	42
	Eine kurze Beschreibung einiger Suchmaschinen
	Optimising search
	X5GON
	Müssen Daten immer gelabelt werden?
	Wie viele Merkmale sind zu viele?
	Hands on Machine Learning
	Cookies und digitale Fingerabdrücke
	Mehr über Big Data
	Andere Begriffe im Zusammenhang mit personalisiertem Lernen
	Einige Vokabeln für die automatische Übersetzung
	Die KI-Technologie entwickelt sich schnell
	Die Diskussion über die möglichen Gefahren von KI verstehen
	Generative KIs. Wo sollte eine Lehrkraft sie verwenden?
	Transformer
	GDPR in Kurzform
	KI und Programmieren
	Maschinenlernen und KI im Rahmen von Datenexperimenten in Orange

	Eine sehr vorläufige Schlussfolgerung

