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SUMMARY

Al literacy is “the ability to know what Al can do and what it needs to do,
and to use Al in everyday life and work environments, taking into account the
ethical impact that Al can have on humans and society.”

Al literacy education is the ability to be cultivated through Al education, and
consists of Al technical competencies and Al ethical competencies.

The contents of Al literacy education consist of “using data” , “applying
algorithms” , “using modeling” , and “understanding social impact” . Data use
refers to the correct use of structured and unstructured data that can be
collected in everyday life to solve problems using artificial intelligence. Algorithm
application refers to a series of procedures that input and process data to solve
problems using artificial intelligence and output results. Modeling utilization refers
to the process of using artificial intelligence based on data and algorithms to
solve problems. Understanding social impact means an effort to consider the
impact that artificial intelligence can have on humans and society, and to
resolve ethical issues that arise during the development and use of artificial
intelligence.

Al technical competencies consist of data use capability, algorithm application
capability, and modeling expansion capability, and Al ethical competencies consist
of cognitive, critical, and creative ethical competency. Al convergence education
competencies consist of curriculum composition, teaching and learning design,
teaching and learning execution, and teaching and learning evaluation
competency.

Based on the consensus of experts on the content and composition of Al
literacy, Al literacy education can be strengthened through Al-based educational
practice system at the Teacher Training, Al-related lectures in the teaching
curriculum, securing Al-professional professor resources, Al education specialized
graduate school or Al convergence education graduate school, Al teaching and
learning support group, and an educational data platform.
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3. AFE At¥(Computational Thinking) 71%¥re] Q1FA % JF EA

fe

25712019 Jd3A S 2SS 93l CT(Computational Thinking)& EWZ AXA]H
e FASAT AFA T wF tig ATE B4 A AFEH HEolge=
AN wFeE e 2 WS AASL olE EUE ASA T 1SS AT AAF

a7e) Arers FALS <Y D9} gol AAFAT

Lo ot

m1> [

Modeling

Trial and Errors
Data Visualization
Mental Abdities  Abstracting Tools of the Mind SRR I PPt ng
Unstructured Data Comstructivism
Reazoning

Environment

Agency

Computational Thinking

B F43ts 3 A FAS #AAHES Aok Agencyoll A Modehngﬂﬁli AAE =
AL CT A AAQA F43te}t A53te] A olehes HlA A4 Aozt & -
AT

el YT Fake] CT7)u ARt
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Computational Atrtificial Intelligence Leaming Model
Thinking model Rao(2005) Shih(2019) Guo(2018)
Data Collection Gathering
Data
Data Analysis Experiencing
Data D at a
Representation pattern Recognition | Preparation
Problem Parts-Whole
Decomposition | Analysis Reflect Decomposition
. Compare and | N9
Abstraction Abstraction
Contrast Choosing
. a model
Algorithms & - : )
Procedures Decision Making Algorithms
Automation Training
Evaluation
) ) Causal Explanation | Generalizing —
Simulation Parameter
tuning
o Prediction and . -
Parallelization Generalization Applying Prediction

4 AFAS A1Y B W AFAS 4F 24

AEA0Q2De AFE Anel 7wE ABAE Ande R4 olopr|suT W
A, AFAS BHD AFAS §F 2% NS TR elsdd, AFAS ®
52 QA gF A, HE P Fdss 1%, AT §F Lge CAlY
Z)Eh opell W@ A4, v B B FHL s w& ok Aolsarh
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n]=¢] CSTA(Computer Science Teachers Association), HFEALE3 = F2FT
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A AAG A7 B ﬂ?oﬂ/ﬂ 135 =] A K
Brummelen & Lin, 2020). & HZFAA AFEHLH wALSH Bty wAES aJr.4 EE|
e B AFA T 7H%§°l Bl FHEHESE F AAE st 152 AFA
s34 gudsE HA o E AZAAAHY. AA, Bad AFA s =74 7H%§‘ 4
ANe A=, AFAF =7(E E9 Arbitrary Style Transfen& SAtzEo] &3}
o o|mAE I =79 dYst HA 2ed ] o|m| AR WA HALZ 01’511%

°f
FEE S Zolth B4, Baste U AFAS) AANE FFE HYE 3
=2y ZRAE F9 sty 228 2% dolHE AFAT WY oS du %011
AT A7} ATk A, AFAEH B T AIE AptE A2, 9 AT
5 ONEES BEsel 43 Fol, B, FEY APE AH AFNM F2 AIYS
2

AN,

J

2) AL71 &5 A 7|6 TgFE o] &3 AFTA T F EE &7 TF (v F)

AD7NEE 5 ol &st] 25w 1shd #3 Yo AFA TS §Fsr] AT =
ZAEZ} u|Zo A AIEHSHLee et al, 202]). 71 Z2AEE FEr|u G esEnd S
Adstal Jeom, gAEo] A FAMA ATAT A& AEE & F UEF
AEA 5 Y &7 g5 SEHOE 3= AY 7|9k sk 70 PRIMARYAIZ} A A = A
. 53] gAEdA wWEgAd g5 AdSs AT s AYrIEE s A 7
gtEs FHst] AAEUA

st Eo] BT 7|9k #}8F ng o] mMEoA AFA T =FE AHEstY #E FAE
Ao 2N AFA Tl sl vis & JEF AAEAT. PRMARY Al Al 7|46t sk 3
AoA FAHEL FHAS GHoA HT ZFAs e e AA MAFE ZAEE
AEjstate] Gas wA "t HZol| Ao e AAS ER JfAFIT AT A<l
FolJAA 27] /M-S A olv & e A vilol & Abglel] tis] wWEI &
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Problem Scen,

8 |

388

Share

aacher Solutions
Facilitation
Student Small Gmup
Collaboration /™

Elementary School Classroom :

Ll

ario

Evaluation
Game-Based Learning Environment

(2

PRIMARYAI®] St5&5 Axle =7
2 He 3 AU A YEh=
AAR 4 AFA Tl 7163 A5

2 6) 2% W 2AES H7F D 4
—V‘ gFolle A3A S A¥ T4,

A=

71 A, A

Al-Infused Data
E <:J Collection &
6 6 Modeling
Small Group Negotiation /
12] PRIMARYAI2| st&tE (Lee et al., 2021)

D g &R OI58F 2 AYd &
ga olo] U@ Haty 2
u] ndg ;@10 /\] E]]o]/;] 213 5) AR
e EAA TE 5 FFE olFofn.

FE ¥ ,AI::FJ S Al 71&o] A

(

o}

i
=

HA <Y D= oldl Uit sk S HAFT

Q) A=Y AFA T T

2%

A
v
English
Write a newspaper article suggesting strategies to improve rood
production in the country.
A discussion - 'With the population rise in India, more farmland

Science
Higher yields of food
What do we do to get higher yields in our farms?
Case study -Why can we not make do with the current levels of

is needed, while India is already intensively agriculture production?
cultivated. Do you think Artificial Intelligence is a Theme dlass 9
way to solve this problem?’ Science
Chapter 15
Improvement in Food Resources Mathematics
Geography Problem solving— The population of India is more

Does dimate impact gain production? What ways can you suggest to
predict the climate and protect crops? What ideas do you suggest to
improve the natural irrigation systems?

&

(23 13] ¢/ SXs2 ot E

(=

than one billion people and we need a quarter of a billion tonnes of
food every year. What data will you collect to present a research report
on these topics?

FS
v

niE

Ztel &% (CBSE. 2000)
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< E 12> Q25 8IS T2 (0|F S, 2021; A 2|, 2021)
Tg g FH g uye g8
of o/t AtslH 2 st AtE|E #stet ofol 5SS ik
CIEEREERN t3l&f wstel ofof 5 s 2o am
Ch & 2 X}A|
= o3t atelol wistel Aol Bt ozt
> | Aot meto wap | N | et T Ab3l, A3}
Z3}
3 | Alel ofAf NMEEEEERE N
xexs AtEatel oAHHIY &8
4 | ast mme g | N HETY ST AAZEAT Ee
Moral Machine M&& &¢& Al &2 1z R
5 | ARt =gl ~H|XEAMS 2HIE Al AR
AFZETF Ale] BAIE MZt2 S5 ojetE
6 Aleb QlZkel BHA| =
stol et e
I e sololEf #83 AlQl StaAS Sl Alet e
8l o o] & sicfolefe| @ ofs o
of Al el X E3ts, bl X £at&o s ol } 3}
Al ool Xl oIA | Ajof y|ax 2| stgste AME Mg vl | HE oIS
10 Alel S2F 2l4 =229 && =
ey 7=
no|Zooae s Zof, A7
o — |22 Zzq8o oo J|EH AR
=Zzaaie 7|=2 25k AlT
3 | N EE JE fwE Al RY 023 =z oie
=== 2hsf, Az
14 | A 2 Jfe 7 EH Al BY Jjerstol = ool &g
Aot AbEl, 22l 7|25 g2 bigtoz B
15 | Alet 22lof 4 o2 Alm
> PERIEA ) Gse) w2 st KMol O ol & =
(2) =% AnHggA JAFAF §& =2
=% Ftageld S BT S FFAIY] AR FHoE MAuNdS AE
gt A7 ATHAIY A, 2020). ©o] AFdAE =5 AE B/ SFAAA AF3AT §FL
%9 7FsAE A 3 24 welo] ‘HA/ES SEsttd WAdYS ge AF
Aee §Fst= Aol 7Hedrt?” oF ‘@A 2FA S0l HAHY S gEsied AME
e AR 4IS FAWN” o T JFoR 24Ut AFAS FHE
%9 hsAel B 4AVES o PAHdS A8 A5 AT BREES A
Aol AEA T AE EF S Z2IHS /S
o] AIBC & 2L JAFA T §&HE wS 2AAY FFe5S vge=z 7t
g WACNA BRI MEHoE JojuA FOoEA ST BF BT J15e I
A BE A2olu 72 S 9o HE2 Stk ABC Lty mde
A )2 7](Doing), A7Z+3}7](Thinking), YH&~](Making), 3-3}7](Sharing) 49AE +4
o] Atk
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<¥ 13> AICSE 213%x s 8& =2 (a&Yy, 2020b)

Process
Student Teacher
Step Element
A A5 o 2N AMETl T AMMZAY oAA -Alul & &4
Do QIAISEI| |« 2HE ™olstm ol4 -2H Atst
oin
O | wmsol | . 23 s w3 otob # 2 BT | -2 mhet
M5t | o 2 Atztn S olBX s MY | -AHY =
o|2MA |« EHaZeHol| st 2NN g™ o2
o HElst7| |« 22X H=EsH| -A & HAL
Thinking B — ~ Z=H|
MENSEZ] | o QSR s 2D HFE ME -Al 2E T
MABT| |« AZXS 2| T MH | -MH M oL
&
24
ololE{Z=H| | « C|o|E{=H|(&: 70%, HAS:30%) | —HIO|E EFAY DU E
, olole{elad | « CfolE 3 -HE el | =
Making | _ . N _ -
StEAIFIT| | o 1A &tE& - X}g
HAESH| | » 23Xs 22 Hot ¢ =M. 2ot | -4 .2t
MEsly| | . 2XHZ BY 4y U wE -29 B}
Shari IS |« 2HM6iE 22 ASHI} -Ats "ot
arin _ _
O mgsl |- Mze g Hus oY Mg | -gze
M7 | e M22 23K Es 2E T AbEt

A4 2020b) Ao ATt FAF TR 25N CFH AUA Fok oA AFA
T % HAguKY rbsAds B457] A oy A AR @A 2T FHE T
Fo Ag AFAFT ¥ Aswsg 2 II(AICSE ¢ Artificial Intelligence
Convergence Science Education)& 7|&3t3ith AICSE= #eold &A81Z2 @S uigto
2 24 A sts9 Fagss Agst sttty o] 2d w3 A A5t9] AIBC
W wdy o] 4 GAZ FARET <E 2>= AICSE Wty HeEghe RojFEoh

S 3 AFANIE Y8 WK A A Sl FEsA A
e BE BASS AAHCE sAstE dE WA 9 B 2R e 3
A7 AFY ETF BEF AFAS 3E ol dgtel B = Utk olHF BHNA
o9 ATE AT Hok Be Fg #AL AL AFAS &S T+ Y=
AR 2d7] BR BA ABL A AFASH ZRS A8 AP FYHY
oH{r 2l g, 2020).

o) AL AFAS ZE B TP ALL A5 T2y 2xe H$,
At EAS TS A A2 Tzagn o sde Tad BA 4
2 HAgstel FAEIA AFATY BaHS A T 5 YRS Ak =, BAS
sidsts HgolA delEE F3, AE, AFeE HYe Fé MUYy Asses

- 48 -



g7 28

2~

Fach 1 o=

J]

il

ofo

skt TLefsted =

75

i)
J

g 287 S7HA A

—_
o

FSA T

S|

es

o

S st

3
pad

b Solsh B4

< o] &

214

A

ojp

29 ZZAEZ 7|EnAet oA

o
=]

2 9], 2020).

Abe o] T

3+

Maste] 2a%

=
=

e ol gd TTS

or

e

ojp
1o
o

B
e

<
Ajm
o
i

3171

e

J]

3

Z2IHS Az o]

2ol o

A

o %t

oh

i

o
<8
=
o

- 49 -



44 w573 TPACK
1. TPACK
o nHo] o]Fojxy] W&o o]E &H}FHoT L3}
Q )

stal o2k Al 7l&S wHA Wt g AHs] &&ote 5
Hol dastth o3 AHAA E wf wA wSoA BElZEEA A2 (Technological
Knowledge, TK) 4t o}yl w4 A4} (Pedagogical Knowledge, PK), W& =]2}(Content
Knowledge, CK) & 2 dH9 A2lo] FFH Y A4 o] FasithKoehler et al,

2004).

<E 14> TPACK &

TPACK 24 o|of

CK e x4

PK IMESPSEN

TK H=Z=2ZX| X4

PCK IelWEs 8oz Jt2X7| e W Yo e e g XA
TCK IEHEs M| 2 HEst Haz=z2XE Megsin 888 = o

= HIa==2X HE X4
TPK W-giof Cfsr MEst HIas2XE MEstn 288 5 e HAas

=X mF XA

olH g wWAFS] Xl Fxof #GF 7|9 o2 2EIEXE g Shulman L. S.7} A<t
3t Pedagogical Content Knowledge(PCK) o] & ]l th(Shulman, 1986). ©] ©o]&< A7} 7}
Aop & AAF2E Zlestet, A7)+ W8 AX(CK), ng AXPK), Has=A A
2I(TK)e] Al 7}A 34 @47} =3tk Mishra and Koehler(2006)= w ALY QA A
F4S 938ke] Shulman(1986)¢] PCKell TKE &% A1Z1 Technological Pedagogical Content
Knowledge (TPACK) =d-& A ¢tslitiMishra & Koehler(2006). <& 3>& TPACK 242
HoFET

TPACK =g TKe} CK, PKoll gt Hxe] A2 9o &Y H&& Ao vy
T ugt o W o2 Jl=Z* o sF=7HPedagogical Content Knowledge, PCK), %
&ol uwel ol HIz=2AE ALgs|oF d=7HTechnological Content Knowledge,
TCK), m o BZE=AE A9A FHsiok dt=7KTechnological Pedagogical
Knowledge, TPK), 543 &< 7t2X&= o S 4 UHS 488 o HIazs=2XA
=2 ojg@A EFs)oF d=rHTechnological Pedagogical Content Knowledge, TPACK)7}A]
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FegolA HAsRAE B At RAT} AAk & ANe FAHoR AN
THAl Y4, 2020). <29 6> o] TPACK RH& HojFr.

rﬂlﬂ

Technological
Pedagogical Content
Knowledge .\
(TPACK)

Technological
Content
Knowledge

= (TCK)

Technological
Pedagogical
Knowledga

(TPK) =

Technological /
Knowledge /
o)

Content
Knowledge
(CK)

Pedagogical
Knowledge
(FK)

.
Pedagogical
Content
Knowledge

Contexts

[28 14] TPACK =Y

|

P ‘3}%‘:??} °§‘?—E‘.°ﬂ/‘1 AF7F 2 H ,\1:} T3 AT AT WAHERE ol o
H) WAER] A oA oH] wALe] TPACKS &4A1717] 913 d3 % &

oh 53] SWa§& HAEEA FE /&L MeE A AAVE 2o & £ W, 54
Hee 7t2X] 918 FHoR HABERAE AEY FE 7] H@EAngel et al,
2016) SWils& AAsts wAke] TPACKS 7433 S 2sttiloannou & Angeli, 2013;
Hubwieser, Magenheim, Miihling, & Ruf, 2013). o] of wg} SWuS H=hs #gsh
TPACK AMF A 29 &< F{-Uﬂé}l—— M LSo] A A=Y

Al 52 SW w=e] FEo= yzd 5 7] ol SW wSoAe] usg o 2
TPACKel #3F #dATE %4 st= A2 Al s 9#Fs AYsted =w° 2 ¢ A
ot ol HEAdAE SW &9 =Fa SW nSo|A e TPACKe #3 AHAATES &4

.

2. SW n%& <=3} TPACK

|

I A 920199 PCKE T4z 3 25uYe SWug o
PCK+= w e #gk 834 2 2(Content Knowledge. CK)#} o] &
538+2 A4 (Pedagogical Knowledge. PK)o.2 FAHE T PKe= nsh5H, Ay o] 3,
kil T SWase W& Aas & 7t2Xe o B8 IdFes T
AEth o] T wFTEFHHOE SW #HHE el we wFdEFHH ARE, AFl 3
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Vivian3} Falkner(2019)+= 78348 w&<S 93k TPACKS 7Wdstel thal =23t
o 1 A5t= TPACK 74849 sFE 7|3t 7&%3 3t wsof the wALY
ZIEE ATHoE B4 o] AT mAMEC] HIFH HAgo) E3dE VEe= vt

223 S PHe =S

<E 16> SW L =olA TPACK 24 M £X|4|

TPACK Al 5 %] A

cSW S W&o et S XAale T
b

CK s AFE AlDEES A
cSwmSeol RS olsistyl 9B Clobst Xl w9 Maks A
C 2olof M BMlo S mIlsts W olx
S clotst wom stMe HI)
cclotst mAw e ol gsiof 4]
PO s stmol mat ciz ey =g
cstae| olsl4zol mal maY xH
LSS0l Autxoz o|sfste URO[Ll why. @lEeS ol
CUAM oA B TEEx| J|SE HE Arz o
TK | -S4# Haszx 282 s e J|ee A
cchoret Blaszx 229 J|5E I

-SWms FHof uwtat spel masty x| Lok Ay
-SWIE 2o ofst s Se| sjZete 2
PCK | -SWms Al 223 oAE &

of e oYy
* SWr oM OlsH =S &Its7| flof chest Wt ALS
*SWR oM S0 e 2ME S YX|ste EH 0l3
cSWH WM TS0 MES HA=2XE SUHH2ZE ALE

_|_

TCK

cSW s Ul Eol tiet olsh & STAFI= HEet HI=ZX AE
S5t

*cSWH oM stdSo| MHESH HIZEXE ASsH0] Ctekst el XAls
THss 258 e
* SW ol it st S0l E0|X0|E 122{5t0] B ZZEX| AL
cSWRE AE Sol HlZ==2X17F n|YHol| o|x= Sekol|l chsf 42t
* SW ol tigh st Sl S0[X0|[E 1250l EZ=2X| A
TPK cSWRE T WHS ZEE 5 UAc HIA=ZX| MEY
T BHZE2X AtSYHol iE 8lEH ALLE B
s St Eo XA Y|E FE OIS

12335l HZ=Z2XE A2
T2 mfetstn XMEE mSw RZ
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SWH oM nsf g BHIs2X], u
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SEUAPL SWIS T8 & ust
cSWRSA w8 ¥ wsio] Hetst HasEX
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283 TPACK

<3 18> TPACK Z & ol 7|dtst i Al Xt &4
. TPACK
Organization
TK PK CK
Korea Foundation « Pvthon * Project-based
for the y Learning Heuristic Search
Advancement of * Scratch .
Science and « Entry * Unplugged Algorithms
Creativity (KOFAC) Learning
Perception
Korean Information Machine Learning
Science Education - - Knowledge Representation
Federation Probability and Statistics
Data Analysis
Educational : :Z:Z?:h * Direct Rule and Inference
Broadcasting Instruction Machine Learning
System Software | ¢ Entry ) .
Learning Platform | . App * Project-based Search Algorithms
(EBS ESOF) Inventor Learning Al Ethics
* Project-based
; Learning Voice Recognition
Association o o . ; ;
Teachers for « Entry Inqmry based V'OICG Synthes'|§
Computing (ATC) Learning Video Recognition
* Unplugged * Natural Language Processing
Learning

A8Y 9 A7Q02DAME dFA e 7FEASH ZAVE AHl GFE THHCF sk

= [e)
A5 4390 Kim etal, 2021). 1 A+olA+= TPACK ZHAYIE &&3ta =0
Z2.%%9 Al 28 Ao tig APAF BH L nig ez 2355 Al 282 ugy - A
AL el TPACKS 7dskstact <& D& TRACK ZHYS 7A FUeo Al s =
YES B4 Folth
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<E 19> TPACK2| ZHEolA EAME Al IKS 98 WA H&
TPACK Required Competency of Teachers for K-12 Al Education
PK * Facilitate project-based learning
* Organize essential concepts and principles into play and games
* Classroom management and problem-solving based activity
PCK . . s
construction on Al technologies and Al social issue awareness
* Fundamentals of Al (problem-solving, inference, learning, recognition
* Computer Science (programming, algorithms)
CK * Applied Mathematics (probability, statistics, calculus)
* Al Ethics
TK * Using ICT tools and educational software
* Construct programming environment
TCK * Using web or API-based online education platforms for Al project
education
TPK * Provide feedback and encourage peer-reviewing of Al project outcomes
shared in open online education platforms.

E & 23% FAES gFon Al aRA ARE & eTEE LA o
S BAFE Folth A7 AFdE teF 2 WES =& k. AA, K-12 A E
oA AIE 7h2AE RAEE mdel Al I8¢ w8y noke Al Z1&d gd ol8E
o] g3t A dd THE ZFEF Frlsor ot I, wAES VIR FAFE 7=
A2 Aol ALEEE HHH mE A o%EiAcl s, AYT wol BEL 53
223 AFE MNES stGslr] Ys) dZ8 s sk5(Unflugged learning)S AHEE <
glofof @t} olof BAS WA PCKE Al gdlo] e Add Aoz Al 7]1&e &

£ BANZE B5S T

A& ¢ glojof gt =), K-128H4 oA AIS 712X = WA=
AlE AFstes OistA Y s 2

TEa Y WA T2 adW dole

¢}
712 71A st dagsd 2 Al 2¥4e THEXV] AR A4 HAFH A5 AdS
dotop ot ERE wAE AlY] &2, AR A0 B S 7leo] Sl ZAHFE
I AR A %ﬁﬁ X—Vé?} Al /\}%—Oﬂ AL = A=EF sfof doh AA, WAELS =

ERELE

oo B J

Jolok BT, £F TAE LU mh EATAN FHAE A
S AEE gesel By e on) A HBAEE A A9 TR
stk old@ BAL HMBOE K-12 SIS AR FEXE wAE
TPACKg SHAY = 0] 5

= T e
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*  Hardware and software
+  Al-related agent [
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| * Collaborative learning | » Use Al ethics
1 ¢ Constructionism I. = Russell & Morvig (2009)s
Projectproblem-based learming | Al syllabus
A Unplugged: Storytelling ":, = Five big wdeas about Al ;
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The Artificial Intelligence [Al) for K-12 initiative [Al4K12) is jointly sponsored by AAAl and CSTA.
The initiative is developing (1) national guidelines far Al education far K-12, (2) an.online, curated resource Directary ta facilitate Al instruction, and (3}

a community of practitioners, researchers, resource and tool developers focused on the Al for K-12 audience. Chack out the following information te
learn abaout this initlative.

- e \

e

What's Happening~ Guidelines~ Resources~ About~

5 Big Ideas in Al K-12 Al Guidelines

A postal you can print, and an
illustrative

Resources
Looking for instructional rescurces ta teach
artificial intelligence? Visit the Resour

The Al for K-12 guidelines are organized around
the 5 Big Ideas in Al The guidelines will serve as
a framework to assist standards writers and
curricula developers on Al concepts, essential
knowledge, and skills by grade banel

hic: Click for capyright and

ce= page
fen.: Short

for a curated list of books, curriculum materials,
course outlines, software, videos, and more.

it lyfaidk 1 2. flve- big-ideas. This
poster is also available in multiple languages,

The list Includes professional development

[28 18] ‘Al4K12’ AAOIE(D|=)el A 3HH

2 F& yg
Al4K12 iAol Eol| A= Al9] 571X Hlolo|tjoj g} o]
A, 283 2% ARE FAT F Ak 74 &2 o 2ok
(7b 57FA Al Hlofoltjol= A7, &9
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g’ ol 7 Ul g [ 29 2

Five Blg ldeas in 1. Perception o .
Artificial Intelligence s o m sensory signa

process of extracting meaning from sensory signals. Making
computers“see” and "hear” well enough for practical use is

one of the most significant achievements of Al to
date.

). 20

ietal Impact
Al can impact society in both positive and
negative ways. Al technologies are
changing the ways we work, travel,
communicate, and care for each
other. But we must be mindful of the
harms that can potentially occur.
For example, biases in the data J
used to train an Al system could 8
lead to some people being less well §
served than others. Thus, it is M
important to discuss the impacts [
that Al is having on our society and |
develop criteria for the ethical design
and deployment of Al-based
systems.
4. Natural Interaction §
Intelligent agents require many kinds of
knowlege to interact naturally with §
humans. Agents must be able to converse
in human languages, recognize facial
expressions and emotions, and draw upon thanks to learning algorithms that create new
knowledge of culture and social conventions to co X2 representations. For the approach to succeed,
infer intentions from observed behavior. All of these mbuzer from™ o® tremendous amounts of data are required. This “training
are difficult problems. Today’s Al systems can use e L data" must usually be supplied by people, but is sometimes
language to a limited extent, but lack the general reasoning and acquired by the machine itself.
conversational capabilities of even a child.

2. Representation & Reasoning
Agents maintain representations of the world
and use them for reasoning. Representation
is one of the fundamental problems of
intelligence, both natural and artificial.
Computers construct representations
using data structures, and these
representations  support reasoning
algorithms that derive new information
from what is already known. While Al
agents can reason about very complex
problems, they do not think the way a
human does.

3. Learning
Computers can learn from data. Machine
learning is a kind of statistical inference that
finds patterns in data. Many areas of Al
have progressed significantly in recent years

3- LEARNING

Thit meak s Bsontd undor the Creaties Commeny
AI 4 K12 Attrbation oriCamimercial-ShareAbie 4. Intesruabionial Licere.
i “org

Tonvheww 8 copy of this icense, viEA B CTmatlv e pImImBNS OIgLamses - ne-5a/4 £,

[28 19] ‘Al4K12'0iM HIA[eh 57HX] Al 8l ofo[C|o]
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=5 %A|4K12 Draft Big Idea 1 - Progression Chart www.Al4K12.0org

from signal to
Bi mea
9, I Percoptionls ihe axtraclon f - moaning akes piaca v Stages win 1L
uxing sensors. u-mg knmﬂm higher level knowledge applied
Percapllon oach stage.
Concept K-2 Z 6-8

mmmmmmmm

(Digia) Encoding)

[O3 20] ‘Al4K12’2| Al X| &

%, (h AR BRI Al 2§ AT 4F ARE KRGS AN ARE
AT BIA L BA, obEE =4, e, WA, AW UL B JA, 2 AR
A oy, K-12 e 918 edtel 9 WA, 2ZEde, 94 Solt AREe
AUK12014 A AZHE o] ohl, Jlo] thers SAA AR SE AEeld 0%
AEE ALHOE QUolE Hyld BiolH 2% o2 ANdAE Sk

Home  Whal

= JAlK12

List of Resources

Books and Reports

Children's Books

[28 21] ‘Al4K12’e] Al ==
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Programs and Talent ¥ Our Vision for Al About ¥ Gel Involved Blog

Al Will Change the World.
Who Will Change Al?

Al4ALL Opens Doors to Artificial Intelligence for Historically Excluded
Talent Through Education and Mentorship

[28 22] ‘Al 4 all’ ¥AIO[E(0]|Z) A 3tH

(2 Z219 WY&

‘AIALL” o] 2288 BRF Fg5ola F Al 7HA otk WA 15 thd wlS<
@D “Open Learning’ olt}. wAF 7l¢l =& stw Mol JAVIYS &H [13 813 2o
15 WA o] AHEE F Qe Y& €tolE, wWARE JholE H J]EF w&
A8E 49 + AUtk i’% ygoges g4 1 HEoE AIE ol £ U= T
kel WA FAF AADCNNT =3 AAFRNNF 22 25 4 7l o
st V)l B g, AlE AV REY A B4 9 NLPY dis] golrRes ‘AHFus
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Learning” oA s7/iste nS A5 W& [£ 319 2o

4) https://ai-4-all.org/
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Find Your Program

Shape the future by learning about Al today. Our programs educate high school and

college students around the US and around the world

N iy
Summer . i~ ¥ 1}‘_

- y ? -
L & — X 1 -
Programs = College Pathway
7 Jipl A,
Get the tools to bring free Al Learn on-campus or virtually from Spark interest and increase
education into schools and top Al researchers at universities persistence in Al-related careers
organizations in your community. around North America with peers for your undergraduate students
who care about solving real-world who have been historically
problems. excluded from Al
EXPLORE OPEN LEARNING EXPLORE SUMMER PROGRAMS EXPLORE COLLEGE PATHWAYS

[Z28 23] ‘Al 4 AN HZste Z238 b B/

% HowCNNswork @ e B sdoce + A 219
ny 4% w| sgy _
& Q- k @E. A

Object Recognition

o Each of these activities required the computer to recognize objects
0n a screen.

o Most humans can tell that all the images helow are pictures of dogs
despite the different angles the pictures are taken at and despite
each dog being a different breed.

o Thisis really hard for a computer to do using traditional methods.

[28 24] ‘Al 4 all Y ‘Open Learning’olM HZst= & X2 L2 (How CNNs Work)
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About College Pathways

Partners

e ® UMBC

e a0
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Changemakers Stories

Changemakmﬂ Al Explore
Al Applications alth
Care, SustainabilityiPolicy,

and Education

H'igh sehool and college-age Changemakers in Al
eoll8BBrate with industry meritals, €ompleting
JUnnovative research and outreach projects.
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Live Online Al Classes
at Outschool!

Reody Al X @
Discover fun, sacial, snd sal ing experiances for kids
Chaose from aur 1-hour sus multl-waeks compe. Outschool

[2& 27] ‘Ready Al Lab’ #AOIE(m[F) A 5HH

ReadyAl is Different

s WL 1A

Social Impact

ST.EAM.-powered Al

Project-basad Learning

[28 28] ‘Ready Al Lab’el &HE&}
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‘ReadyAl” oI H AFa= 4L (79 131 oAl 7k g=olc

What You Can Get

ReadyAl Passport Al-in-a-Box™ ReadyAl Teacher WAICY™ ReadyAl Lab Kit

. Program . X
Al Learning Community Teaching and Learning he Warld Artificial Everything You Need tc

Start Your Own Al Prograr

M (7D ‘ReadyAl Passport’ & Al AlAIE &3dsy wjx =
ﬂoﬂ’\] AR oA, AYQ ARFYE A ZFEX a0 Al
A, ReadyAl Z2 IS & IV 7123 + Qe 548 94H4& 48 F Uth

ReadyAl Passport marks your journey in the Global Al Learning Community.

Citizen's Passport Diplomatic Passport Special Passport

Earn your badges while exploring the world of Al

[Z23 30] ‘Ready Al Lab’@| ‘Passport’

502 (W) ‘Al-IN-A-BOX’ & Ys3td oAl V] 7Fhel el W& A +
t}. o] (5h)’ ReadyAl Teacher Program’ & 3 S wjo} FU3 Ho|R o]
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Al-IN-A-BOX™

Everything you need to teach Al in your classroom. Be ready to use
out of the box in 10 minutes,

Curriculum Hardware Software Professional Competition

Development

[23 31] ‘Ready AI'®] ‘AlI-IN-A-BOX’

MEH oz Yy glon, 7
2 AA = T

ReadyAl Lesson Plans
Elementary Schools

Lessons, Lesson Objectives, and Suggested Activities Lesson Structure

Ovariem Uity

[28 32] ‘Ready Al'el =5stn& ¢ HAA &AM Ho|%|
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ReadyAl - Summer Program Essential Question
Demanstration Lesson: Meet Cozmo and Calypso

Summary of Lesson

r— 7

[28 33] ‘Ready Al'2l & Z203 o2 ¢ A=l
[e)

-

‘Hardware’ o|Al= ‘ReadyAl’ 9] SRS EHFHoE FdE +F Ue HES
gt HES ‘ReadyAl’ Z 2713 3o SH3E Cozmo ZEI AlY HAEZT,
S EE, &3 PC 183l Calypso AZE o] 2o x FA5o
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ReadyAl Teacher Certification

Certifications for K-12 Al Educators

Why get certified?

B Vihatls WAICY?

B Who can participate in WAICY?

B Howda | participate?

B Can| participat= remotely?

B Can | panticipate Indiyl dually?

B 'z thereany pre-raquisite to the competition?

[328 35] '‘ReadyAl'2

*

Certified

| don't have a Cormo/robot, kow can | participate
In WAICY?

Do | mead to participate in-a reglenal competition
befare | go to the final campetition?

B How e runa WAICY sompetition?

B s shiere any restriction an thie number of peaple
ina team?

B Where cen | find the grading rubric?

WAICY ot 2T o[%]
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E 3 3 AFATE AFIT 2S5HAHe F8 Ui K-8 Aol ARt, 1 9] A EE
7bsstth el Algo] AA3F] AFHER 2FF A BHE WAL EE FoETEES
A3 BRoASE 83Tt ReadyAIOH/HE Mg 71ES T3 Al H2E 73 she 7
MR AN BE DY, B3 o ALE, FEkd @ Eald, AAHon £ A
o, 484 B R4, AEA, 41‘:‘“')4 57}A H] ofoltjo(A 2, @A} FE, 714

%, A2 Al HEAE, AHEA 4P, 6704 Al FEAE A2, A2 U4, 4 <

9l 2 e
S WA, A 2%, Ae=nka Nk dEiAlol ), Telw PBL MEHEZEAE A9,
weda, A7 B, 24 7%, BE 59, 993 @9, 24 4, A0
Aot @ AT uge (19 3719 2.

ReadyAl Lab Kit

Start yourown Al program

-
A
i)

Rl MR

- BEGINNER COURSE
TEACHING MATERIALS

Reodydi Lob

[28 36] ‘ReadyAl Lab Kit' =7 & 0[X]|

EEDEHED
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o rlo

H=ol A wAE et Al DS ZEIOH 72 AFE AT wALEI
CSTA(Computer Science Teachers Association)®] =28 W=t} dA| CSTAE= vl Q¥
A5 @ 3| AAAI(Association for the Advancement of Artificial Intelligence)¢} K-12 =7}l

94L& vasta gk

8) Jessica Van Brummelen, Phoebe Lin(2020). Engaging Teachers to Co-Design Integrated Al
Curriculum for K-12 Classrooms, Cornell University, 3p. (&A Flass! f=ige]]
https://arxiv.org/abs/2009.11100)

9) https://www.csteachers.org/
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'--A Membership =  Chapters « Standards - Resources « Events.»  Programs « About =
Join CSTA

New Standards Resources

CSTA recently published several teacher standards-aligned
resources designed specifically for teachers,
administrators, PD providers, schools of education, and
policymakers.

[23 38 ‘CSTA’2|l EAOIE(RI=F) A &HH

CSTA®] g)Abo] Eol A = ua;uw Aepy gGaol @ 2sl9h AFE Hstol B 24F
EFEUK-12 ZHFH #Ast FF, CS 2AF 715, oA, alsAts, AL o g A1
£ AF3h CSTAE IdA= —‘%05‘9‘4 sdE2 A9 AFrdyE R dE ARYHE,
A AAE e ARUEANA 5ol b5tk w@ 4% S Au% ag A5 @
T &2 T s AFHol AEA e =5 s F Uth

o™t lines e®atinte o™ aAfn

CSTA Central Illinois CSTA Central Mississippi CSTA Central Texas

United States of America
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MENTORS in CS

Matching Experienced and Novice Teachers for Ongeing Rigorous Support in Computer Sclence

Expected Outcomes Activities
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Machine Learning For Kids :: Teachers' notes I IVIKE ITIE T1dPPY
Hecoraing 10X1 = Kind_things or mean_things

Porisheet | pake e Happy

fetivity Create  charactes in Scratch that smiles if things to it and cries if 4 4
mr::.::‘,.gs tolt " i oy i b fonden yeer p this project you will make a character that reacts to what you say,
Ibjective Teath d insults
» How i you compliment it, it will look happy.
s How bullds svstems that can geal with i you insult it, it will look sad.
fficulty level | Beginner
pme estimate | 45 minutes | [tfirst, you'll program a list of rules for what is kind and what is mean|
mmary Swdents will train a machine learing madel 1o recogrise compliments and insults by nd learn why that approach isn't very good.
typing examples of kind statements and mean statements, They wil use this in Scratch + +
tomake 3 charactar that rescts to messages based on sentiment,
fopics sentiment anaysis, supervised leaming Next, you will teach the 0 1o recognise kind and
nean messages by giving it examples of each, Click on the “< Back to project” link.

In click on the "Learn & Test” button.

ch stutent will need:

Print-outs | Project worksheet  (dawnload from tis /imach Click on the “Train new machine learning model” button.

— png as you've collected enough examples, the computer shouid st
Blocks n Seratch gt i, wil ke i eaver for suatents = = | karn how'ta from the vou've given t
Adtess i uk 8 —-— - =
55 account will need: . m_:n
APikeys | Watson Assistant ® e
1 worksgace per siudent (e —]
=
O "Lite” AP key s free but can anly be used to create 5 workspaces ° ro—
One “Standard” AP! key can be used to create to create 20 warkspaces e o pr—
. 1
rore et ot {1t .
0
[atentiat o Younger studsnts may get carrie< away when writing insults tz train the machine =]
fsues Jearning maded, 1t may be helpful to set boundaries for what language is

appropriate. Wait for the training to complete. This might take a minute.

L

®  Time management I3 important for this project. Students often lase track of time

[O8 45] ‘Machine Learning for [18 46] ‘Machine Learning for Kids’ W ‘Make me
Kids' $I3AIE Wf WARE hll X2 happy’ Z2ME S E IAEQ AR

ggom, o dAE At
2 A% PYY 240 HolAE ¥

of wjflokst=x Ays] =t dZ4H (P ‘o}o]
= Al =
B222 Jdojzith <& Dale Laneo] #dWe] wA}
s o]

W WAl Yz =29 7R Dale Laned] 7§¢l
=< AT AFE AFstadA 7A
I3

sterol FoI1A, o wAlel E=elop SR, of®A & & YA A AR A
A AL Polre U golt

o 2 (th ‘Y B AR’ dAE ZATE BsS
2 HolXE FEW Al w§y #Ad" 4%
H el ‘AMALL’ 3 ‘Al-in-a-box’ & A€
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- appforgood.org

- g3 J|gh vjge|etAlol M BhE SEEXIR ALOIEQY. T

Apps for & 122 sl2x|7| YT Ho=z SmoM FTRZ AL
Good o 4 QEE 51 U=, VIA sE EF, VA s o
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JEg Sl 2B ME

Z=E A8siH J|& ZX
2l

Challenge 9l H|C|@ £ ZJbEol x|

Al Family

=
25 F Mg & 75 Ve HES
S22 ot i3 EXE Jhseh -
- raspberrypi.org ?
| -l ged Zemed it S XAD 2E 2
Raspberty Pi | s o5 xim= m=et s~ mELC o{ABUZ -,
gdg 9%t {NERE N3E JVIHESE HE= oA3dE B -
Jlxe| crebst ZRMES BEGlT US. i

- aiinschools.com
WAZE 95t (13-14M)oll Al AIE AdEE = U=
AlinSchools = A2g ®M3g of7|oe AZa A
AWSHI M M3l == GPUAIAMel AlA 2
24 g30| 25 EgHE.

magenta.tensorflow.org

Magenta.js - TensorFlowjsE At23t0{ 7_I74| 5t& o EF%*?:F ZHE (6
Soixs 2alel mtiztel Tohr we| MEg 8
demos EHstT MEals o daClo wet S XE ofal
2Y Eg 50| U3,
- experiments.withgoogle.com
Google - ARl 28l oo, 35X 2ot 52 Si J|A tae
Experiments EtM ST Alatsl= 22lel AFel ElMEHAE o &

stite]l Z2HMEQ. Zickst AIE AHEs & 5 US.

tena 0

- teensinai.com
- 12-18M HAdEo| Al 7|A && & ool mpst W L e

2 E

= = o

__rLéel- :'\_ 9\}1 E %E/H _g; ?:I i gH ;.I %’ [o]] ',\—i._l E‘I E-” ol E.I al —?—E throlgh collaborative, hands-on leaming
FH

LTR
)

)

=IPN3 7I_:{%_||-’ ‘?‘-IEL‘./:'}‘, HES axperinnces
2 JlslE MBE. 20183 UNOIM 22 Al for Good

Teens in Al

Global Summitdll Al A[ZHE O] M E|E Q.

- exploringcs.org

- ECSE 188w &M ME8HMoz 42E s

H Es B2 51 ZE HHES &l & 7IEE
Exploring CS ZI7HAA HFE st x|A2 olFsiEle o MYshe

=23 SUSoA AtSH, =X RE|H dEs

Te{stoy Al X|ADt I8 EEste ws mHo| 104

of ZM AFXr=ol ola 7HeE

- youtu.be/ROOHN5ZF4Uo - youtu.be/Wm1ld-vEX3U

Videos - youtu.be/o81QWXHbH5E - youtu.be/a0_lo_GDcFw
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X Mz e 24t HA

otz

b 42 Aol cigt otolC[olE
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Solz|
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i

g ¥y =02y
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Y. Mehackit 22

Mehackit-& nS53H3
Z1delt. 201449 A

How mEAe] Fe)x 7%

HEo 10007 o)/del wAHE

g AFSHE A
AFSo 2 40009 o]

—ﬂlﬂl

Aol A E o) oSS wokth. Mehackit-e EE:Lﬂ] 2 Iﬂ_%% 9] = AF 9435t

© AL Aty 2R ol 3} de s 55 §8T A S AFF 9

Mol H8 F e BFEOE, e Fo= ATHH, T 2 1sIAS o=

SHAE ok A Yshs AR U FAE T PAolEdd= AAFEE e

g AA g Te, AR o Fol e At A4 AAE W8e <F 3D Zoh
mehackit Taustaa Palvelut Uutiset @ InEnglish Rl

Opi ja opeta ohjelmointia kuvataiteen,
musiikin ja elektroniikan kautta

MEHACKIT TARJOAA ILMAISIA TAIDE JA TEKNOLOGIA ~VERKKOKURSSEJA, KOULUTUKSIA LUQVAN
TEKNOLOGIAN ILMIGPOHJAISEEN OPETUKSEEN SEKA OSALLISTAVIA TYGPAJOJA MUSEOIHIN JA
TAPAHTUMIIN.

TUTUSTU KURSSEIHIN

ood| L) g
?”‘,c o— | o

o
sl

i HJJHI;I’J 1 Hf';

Mehackit on yhteiskunnallinen yritys, joka tarjoaa

pedagagisesti laadukkaita juovan teknologian koulutuksia ja

m imatetiaaleja. Taustalla hddrivi yhteis6 kostuu maker-
, tekn

Kiinnostunelsta taltelljoista, opet
koodareista, Haluamme luoda pe
kokemuksia teknol y
jélkeen (2014)

Iovuuteen f Itsel

alemme kouluttaneet yll 1000 0 pe tajan Ja tavoittaneet yll
aniskal 4 -

[28 52] ‘Mehackit’ HAIOIE(HEE) A 5HH

22) https://mehackit.org/
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il Prpgeanimitby

BASICS

Sa

ATl Programming ..‘ Art Frogramming ‘
BASICS * PROJECTS‘“*E

Art Programming Basics At Progrmming Projects

Eectionics
il Programming

PRO]ECTS

[3 52] ‘Mehackit’” ZHH 2 AMAM| H O[X|

t}. Elements of Al 23

Elements of Al:= 2018 7] tigrn o} &2kQ] w83 A} Reaktor7} &2bste] %3
Al w58 YAl ECItt. o], W5 —’FZ‘« ol g3 %101 ASde W] 1%7} AEFAS
71z g8 w-e=% sve APe FR FE3 HAZRE AEEJY. Elements
of Al Fd W e o] B Foj2 AdH o] 1707Hv? ool w7kel &fEa e
W 759 ol de S0l YAolE AAo| TEste] ol &sta Y. 53 A H7E
b F oF 40%7F o1do= HFH &k A Hdo F vt de Mol EF Ao o=
A A/lE A= Linkki® By ol thE Ut AE Al Wl of4do] Felg
<= S7HI7IEE 49 Zhed ERele AR @ g Ao

Elements of Alell= & 2709 AR AAIEH I At A S AASAL v = A7l
U 71%ke] AalA A oy RE HAS mAIZIZEA thEF 659 AlRlo]l 28T B
< #AE vAH AFAE A ok Elements of Al®] A2 A 9 wATES 9%
zzgo] ofyr] WZol StuoA Z-&str] A% ug A5e FHE AFHIL A=
gt fdHo)A] koA g = e FE I AHAE AFHL dow, 94 Al A
o] 29 A A=, A, A Fol BEE AAEG. 7t HAAE g8 F 32D}
2}

¢

23) https://www.elementsofai.com/
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o@ Elemenmsofdl

Welcome to the Elements of Al

Areyou wondering how Al might affect

vour job or your life?

B Exciting News: 8 We hove & new Onfine Community. Reod more hets

Introduction oAl Bullding & Online Gommurity ~ FAQ'

free online course!

Join over 750,000 other peaple learning about the
basics of AlL

Choase country 4 Global 4

Start our courses &

Do you want to learn more about what Do you want to understand how Al will

Al really means — and how it’s develop and affect us in the coming.

created? years?
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2}, Ethics of Al 29

[2& 54] ‘Ethics of Al' }IAIO|E(HEIE) A &iH

o FEHE Wl BWH Ve WasA SAT AAANEH 2L AE Aol %Al
Sk o] HHL o5 A% 28PHS A & glom, £AA A A P 9
g 5 =S AAHUT @A) YA AL Aol Fol, 2gol AFHT. 9

24) https://ethics-of-ai.mooc.fi/
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QH—|I— O'I 37‘” == T AAI_XI EO}-EI. 4 ﬁ'ﬁ' x_”j_l
Alel | 2542 Al 22ld ek =Xo| FAAX| Al [ 1. HEM HS2=
72| Jtol=z2telel oetmt ™ Hrakol| CHaf 2. S5t 2el
AH A . 3. &22lef
4. =<

592 2018 11¢

20201 10€ A3 A Al g AAARS| A E o] #E FAA dast
20203 12€ AddlolE # Al A AEsiag. A =7 P
RoLt,

< AuSe= It
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EIASh ol F Fo 2XE AAtE
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Al Tth4] Kuenstlich(19]%) Intelligenz(X|5)2] & 2AtE o ‘KI'2tes £0]5 ARE-Si}

26) https://knowledgedpolicy.ec.europa.eu/ai-watch/germany-ai-strategy-report_en
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o St& WH HICI2 WHAE U XA DES S AlQl ATE J|E JlHe
ojisty| s Al HEASH T st BAES e

o AVt SIS AlAY UolN ZE L@S OlEY + YTS Al 2OHiA

%7tz 9HSof Wich o2 Sof Al IFHS Al 25
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203 o 25 ®Met HelolM Ao

e STEM & & A =lof| <=l 2 st S0l STEM FAHofl o Bo| &
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FH, 22 AIE obF Tu At wSHFoE =9dtal A= @D, A AFH
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3L
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7}. IT4KIDS 29

IT4KIDS+= 201611 RWTH Aachen thste] wE ®IRa HAFEH #Asta W tistyg ol

A TFENT o2 25%n ATEG~6TA)S AT AXZE], x|, TZAHE 9
25 i 2 At} 2020 119 1€71A] IT4KIDS= 270 v 5 2070 o]2de] st
2 W57 A 2500 0] d= oJHolEoAl &S AFIAIL, F 93 gAY =0
stk =3 20219 499 79 wAFEAl Cubi sty AZEYOZ Z2 77
MAE AEstes ol A3 ATE AATFoEN A4S Ho] WA wKE A-Fstaat
Fig=g

IT4KIDS $AtolEo| A= “Unsere Vision($-21¢ 4H1H)’ , ‘For Schulen(3tnl8)’ ,
‘Studi? Mitmachen!(F-5? Z7FskaH)’ Al 7o) WFE A HoEFr, ‘HHA’ HE
< Y3t IT4KIDSo| tigh &7 =o] Algdtt. ‘stug’ & St Tudi o=
2l el E ITAKIDS Z2E AF7] 93 AAHAE F4T 4 &= HoA= A28
e o o O B2 [O7 40] LEF A e HEH £ FHojAE AZAE
=Hl, AAlo] &F3l= AgS AEd & Sw FHo| sl AAHT FAE A=t ST

N

133 A5 5 Aok

27)
https://edpolicy.kedi.re.kr/frt/boardView.do?nTbBoardSeq=&strCurMenuld=10091&nTbCategorySeq
=10057&pagelndex=1&pageCondition=10&nTbBoardArticleSeq=830276&searchTopic=&searchObject=
&searchCondition_D=36&searchKeyword_SD=&searchKeyword_ED=&searchCondition_W=6&searchK
eyword_W=

28)
https://edpolicy .kedi.re.kr/frt/boardView.do?nTbBoardSeq=&strCurMenuld=10091&nTbCategorySeq
=10057&pagelndex=1&pageCondition=10&nTbBoardArticleSeq=830664&searchTopic=&searchObject=
&searchCondition_D=36&searchKeyword_SD=&searchKeyword_ED=&searchCondition_W=6&searchK
eyword_W=

29) https://it-for-kids.org/
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W7o  ‘Inhalte(Zdl=)’ & X3 ‘Lehrmaterial( #})’ , ‘Lernsoftware(aS-&
AT EZ ) | ‘Level(F3)’ HolA & 22t ddE & ok sHARE ‘wA]” #H o]
Aoll= Aol thg FAZHA W&o AAHA Z3, ‘wFE AZEO]’ & EEY
g 239 BES Hs AUl Axelt. ‘FFE FHo|A oA ZE
W BAo] =HAE 87, TEL% 47H 757:7]'% 70 AAES. s #AAH 2 [T4KIDS YA}

539

IT4KIDS 9] At EdA = AAHR] uSAAHH +¢ A5 Fo
gz FARY Bke u SHHES Aojsts 1
Atk wkA] IT4KIDS7F Al S 5 o= A& E}—?—lr:x]lr: sty HolA & ‘Kl
macht Schule(Ztw & 7}&= A’ o] IT4KIDS9] &t¢) = T A 189 9 Al 5
o] 7Rbo] &= AFH ZEIHH =S ‘%‘;‘dt‘ri E 7 ok

1T in, IVZNo)& ) — e
] w_f\ P8 Vision Schulen Inhalte = Fiir Studis ~ Uberuns ~ [t liase ]
>

SHEA Feth A
gk e A=

Everybady should learn how to code, because it teaches you how to think

Studi? Mitmachen!

IT4Kids bietet spielerische digitale Bildung fiir die Grundschule und Unterstufe, um Logik- und
Prozessdenken zu fordern. Mit IT4Kids kann jede Schule in die Digitalisierung starten.

Wir begleiten |hre Schule durch die Digitalisierung und geben allen Kindern Zugang zu digitaler Bildung

Wir bieten seit 2016 Inhalte zu digitaler Bildung an, die Logik- und Unser Lernsoftware Cubi ist die perfekte Grundlage fur spielerisch
Prozessdenken fardern. Aus unserem mehrfach ausgezeichneten Model Programmierung im Klassenverband. Cubi ist extrem cinfach zu

[18] 55] ‘IT4KIDS’ YAOIE(SY) A 3HH
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1}, KI macht Schule 30

KI macht Schule( ‘Al 8tu & 7}t}’ & ou])= 9~128hd FAEES &l AFA T T4
< AFste ZE2AH Eo|th. MINT #ofe] shubaL AgAEo] AR 53t 59 =9
g A A S| o) HHIJG oL g Fde SHES A3 U 1
d HaAHE 59 Al g 2SS TRI}= AL FEZ st Utk a2y I
Fee F AT WOEE, 2228l ) 25 7hesith E 2E FAE Al oY
A2 FEET olyet &84, ASF, w4, 38 FHES T g

SCHULE

KI macht Schule!
in Munchen |

2lligenz und Ma inelles

Jetzt Kurs anfragen. Mehr erfahren »

Mach mit! Triff unser Team beim Infoabend am 02.11.

[23 57] ‘Kl macht Schule’ HAOIE(SY) A &tH

do] s WAolEd HA&HW W Fre] v wEo] nath ol:
‘A2 zug— AAFA L e Neow, WES 2Y51 du w2 54 245
a7 Bk g Aol A shwkel Bl gol B kst ek AAH
A Mg AHYA gov sael 8T AT mES P weh debA

W2 ‘Unsere Kurse(-5-2]9] ##)’ & AeEstd v 7FA9 FAT AAHIL o,
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Kl und Schule

Finde heraus, wie Kiinstliche Intelligenz den Schulalitag bereits verandert und in Zukunft weiter

S i B Google siides
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Kunstliche Intelligenz
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W lermmaterial s Gl Diskussionen @ Forsereit @ wursaetots i Ankdnaigungen i

W e CRRLUGBRLRBRLUBRVRRRER®

Sylictbus

Uberblick Modul 2

Mochs 1= Kl Grundlagen

Modul 2 - Kl & Gosellschoft
|

MODUL2  (jperblick

oo0a]otes i L Wl

Modul 3: Kl & Sprocha
vodul 4. Kl & Kreotwitot

Ubor dieses Video Dizkussionsthemen

[Z28] 60] ‘KI Campus’e WAl g &H AE AL (gurl AIE 2HEC}

(D HEd A - BEgddlR=a F

o] Y& AY {4 (Bildungsserver Berlin-Brandenburg) & 3|o]#|329] 4= FA4,
#Ad A8 T uH A5 AvS hdsta Aok Al iS5 #Hd AAHE As2E O
AFH #E FFoAA AlE AHES 209 3533, @Walter Stein®] stw 4 A
= 273 A& PDF 3Y34, @Sceince on Stage Germany THA|7F 7lksk 8} of A
o 71A &<’ A PDF#EH), @AY ns AFFolA AlZsta Al #4d A= A&7t
YES I/} £4938l= ZYPEN), O X A EM, L ©FH oA, 058y Zx
7} St
32) https://bildungsserver.berlin-brandenburg.de/ki

https://bildungsserver.berlin-brandenburg.de/ki/workshop
https://steinphysik.de/kuenstliche-intelligenz/
https://www.science-on-stage.de/material/machine-learning-der-schule
https://www.plattform-lernende-systeme.de/home-en.html
https://de.scratch-wiki.info/wiki/K%C3%BCnstliche_Intelligenz

33
34
35
36
37
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Start  Unterricht>  Schule ~

| Vertietungsg

bilden. bete

i:i-ldyﬁg;s;r\;er

) )2

erlin
brandenburg

Unterricht

Facher

Mathematik/
Naturwissenschaften

Informatik

Unterrichtsmaterialien und
Fachthemen - Uberblicksseite:

Unterrichtsmaterial zur Informa-:
tik Sek Il (geordnet)

Bildungsserver Berlin-Brandenburg

Themen ~

A | Untsrricht | Facher | Mathamstik/ Naturwissan

minbeneus D@ s Zerin |

AZ

Qualifizierung

Labenslanges Lernen =  Eltern/Schiller »  Service »

schaen | Informat k | Unterrichtsmatetiatien un f

2ut Informatik Sek || (georcnet)

2n jahr Informatlk, Berlin | V5 Kinstliche intetligens (KIAN

V5 Kiinstliche Intelligenz (KI/AI)

Kbnnen Maschinen denken?”, .Sind Menschen Maschinen?”, . Ist kiinstliches Leben moglich?” sind grundlegende Fragen, die
Menschen schon immer interessiert haben. In diesem Vertiefungsgebiet konnen solche Fragen auf dem Hintergrund der Er-
gebnisse der Farschung zur kinstlichen Intelligenz (KI) und zum kiinstlichen Leben (KL) reflektiert werden. KI/KL ist ein
wichtiges Teilgebiet der Informatik, deren Vertreter in den letzten Jahrzehnten haufig durch Ubertriebene Ankiindigungen
und Fehlschldge in der praktischen Umsetzung auf sich aufmerksam gemacht haben. Trotzdem finden sich Farschungser-
gebnisse aus KI/KL schon heute in vielen Systemen wieder: sprachverarbeitende Computer (.Chatbots®), Expertensysteme z
B.in der Medizin, fuBballspielende Roboter, neuronale Netze zur Mustererkennung usw.

Weitere interessante Themen im Bereich KI/KL sind maglich und sinnvell,z. B.

Viren, Wiirmer und andere .Lebewesen” in Computern und Netzen
B Evolution und Setbstreproduktian im Computer

Kiinstliches Leben und Robotik

B Computer und Gehirn: Von-Neumann-Rechner vs. Neuronales Netz

Themen aus dem Gebiet KI/KL haben zahlreiche Verbindungen zum Unterricht anderer Facher (Biologie. insbes. Hirnfor-

i=
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g Aol a9l =2 F Al e ok AL o) Al

Q) “2EH-vrEZd F

o] Y& “Trusted AI’ 2t 9 7|#o g a#S FAo7 3  “Endlich Kl
begreifen(W} Wl AIE olafstth’ A439E Pt A Al #4 7182 8o o3t
7], A3 22w A EAlol s E&3str], Al Alzxwle] MEQH HHG st 2
23 A L], o284 A2 Wutk opye}t AAHo|w FFAEAQ WAow FA o]
3718 ERE It A o 4N 2 Ay EH I, 119FEE AAsoF gtk o
2 wso) B3] Al &2 gk FAo vlFo] Eoe= o] EXHo|t.
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l

38) https://ki-kurs.org/
39) https://suche lehrerfortbildung. schulministerium.nrw.de/search/detailedSearch?Veranstalter=Trusted+Al+GmbH
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t geht es um die theormtischen Grundlagen, die

und einige Fachworter, ¢

nfeld der Kinstlichen

gt Lerne mittels Mindmap, Zeltu tikeln und Quizformat

ne der KI kennan

Im nachsten Abschnitt geht es um die Grundlagen der Programmierung: Lerne
Aufgabenpaool,

enl Ein NN 2um Schutz kranker Hunde? Oder ain

deine

Programmiere o
deing erste Tutorials!
eigene Ki.

K| stellt ganz neue Anforderungen

DPamit KI sinmvoll eingesstzt
Mit diesem Kapitel mechten wir den Teilnehmenden die Moglichkeit geben, sich

Diskutlere, wie ritisch mit K- auseinander zu serze 2u diskutiere:
ek ) AlE s kritisch rmut Kl aussinander zu setzen und zu diskutieren

[28 62] ‘Al =29 FHOIX|(SY) X 3HH

st Kursibersicht > Umgang mit K| > K| & Gesellschaft Anmeldung
Shosas =
S ==
7 T 7
G ’
RAPTTEL KAPITEL2 FRAPTEL. APITEL 4 APTEL 5
Medizin Uberwachung Roboter Kunst & Musik Umgang mit KI
Coronawirus Social Rating System Humanoide Roboter? Kl als Musikerin Rassismus
Psychotherapie Uberwachung im internet Hi, | am Sophia. Deep Fake Erziehung mit Ki
Diagnostik Handy am Stever Militarischer Einsatz Kl als Malerin Mythen zu KI
Unterstiitzung Daten Autonomes Fahren Gibt's mich ader gibt's mich nicht? Fluch und Segen
Probleme Smart Home Bionik Paradigmen
Erbkrankheiten Streaming
Prothesen Kritisches Denken
Ki gegen Plastikmll
Waffen und KI

i
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299 AR 20189 59 %7 Al ASHOL wE of HFL Y 21 B $A
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z 2gUdAE Al 353 FAL HA9HOR Fu Jee % & Atk gL 29
grel Al % % Fds B4 ol B A A Agoltt

40)
https://www.government.se/4a7451/contentassets/fe2ba005fb49433587574c513a837fac/national-approach-to-ar
tificial-intelligence.pdf

- 115 -



- Uppsala cstel IHIOI 4 O.ﬂII'—IO1‘=c'>', 7|AEE ¥ EA, olo|X| &AM 2 T|AHESO
et olAE =20

- AEZE [fsto] FolM 5235 7= C|Xtel

- KTH Royal Institute of Technology2l Z|Het& 2 AlAH X 2 22 Z3tof
Cish otAE =233

- oiH 22| tistel o7l ¥ =28 MA =233

- Chalmers CHEtoll A Cloj&f st g6 A IQ% ZAFE AIAH” 3 =2(Sol| it
el MZE Al 23 ofAEH Z23

o HIZ7|=X =20z Al AL EHEF ZHstn Mz A= olshHE FZ

St7| 2lal Z=gh Al 7HATF ZokEofof Bhof
[=]

ro
1z
Ral
K
]
4
o®

HZtz|ojoF e} (ofl: Elements of Al ZHH 1}

of Al #7goll tigk Bre dA Aol 7Hesty i’%"i%@ﬂ% A} JJ_.‘LTOﬂ %ﬂr?} x}
Az A FAHA a3 Helsmgborg, Lund % MalmoA 29 dl

A7} UNICEFS]  ‘olflolE 93k Al

WA A FHE] T3y AP EHS A5 f{ii_ HEo
o] &3ltt= A S B3] nSo AlE E4EA &3 AT} o]‘?‘cizl% Ao o
Atk 2y o)Hd A
Zo) #A3 Al S-S I
thul 20179 HE] 258w =
Hol 7} WS A A T
= 7 Atk mEkA 2ar =

ol A=
7bed 22O 3l Aol EE

09,1 -{}' ﬂl\ﬂl

o
S Jlblto g Al WSS AT Aozt A=
' @ PAF WS o)A BE

7F. Al Sweden 42

Al Sweden2 299l A7} A= & 2 WU F&
29" F@AEolth Al Swedenoll A= HXE 7|49 9
A, dlelg 7Rk AdelE, 7% st dd Al 99 5
Uit Fe WFo=E WSS AFr

- ‘Partner Offering” - ‘Training and Learning” ollAl= Al thal W& &+ U=

41) http://www.aitimes.com/news/articleView.html?idxno=47547
42) https://www.ai.se/en
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AI-KURSER FRAN TIO SVENSKA UNIVERSITET.
HITTA DIN KURS HAR.

Scrollz vidare for att hitta ditt event eller kurs. Vet du inte vad du soker? Anvand vir
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| EBETAKT
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5. go]&|(Data)?] QJul= AAZ? (8] 43 olsl)

dlo]&{(Data):

diojEjet Hlolg £AE vjTAoz FHIIE £ Q= HolE YHHAIE 718 & A=TF o
o, HlolE7} Z1A17L IZIARE A 52 7 =S shetl 583 AwolH Al ojF27old&
ol HlolHE 7HHet A&s5HA A3 7hsst AEZ AT & ot 253 ASAle2
< ¥ HolHE tET A wEA] AN2jst gt o572’ HlolEr &
2] 5 Avbo] ojW H3ES n|A 4 Q=X] MYt}

RIosl r

Bt Etged Wies 3 HEA(%) CVR
3.14 71et 1A 22 ¥ 43 5% Bl

HEFHR} 7 0 1 10 20 4 42 .14
2.36 16.6% 0% 2.3% 23.8% 47.6% 9.5% 100%

- clolEo] AEH Aot Wasit A1 ABAS] E4 clolelo] olw AAstA] gt

+ Alo] AH2E|E Hlojefe] Ao g WEE mEAPACH & Zow g

. ool 2x2 wErow Wikt o] LHAR?

- SA) 2 "5 HlolHE "2 "l HolE 2 SR sto] A4abl Aal sk BEe U
590k 02 2 A

. QAZAI50] AFRSHE HojEo] JukE AEAlS QjAbAAle] ATt A AlRlshAE Ul of
=0 ofgt o] FrtEgiem Ut o2 Sol, A" RS Uty ojelz Qg
At EA e BESHE 242 ohljeke 2t 1 ot thaAlde] tlojE g Roiss AL
ohjod, Blo]Elo] Wolx] o= AToll} oA so] Zolg 712 Waio] THAo R 2tElg]
o gy,

7et
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6. 3k LMA(Algorithm)o] OJul= AN (B 43 o]3h)
sk& v 2]&(Learning Algorithm):
oW BAIE sl U5l YL Aa(ColE)S B2 ol Uste EUS AR 9
of Bilo] g 4 A= TAE AAeR ug] A WAS Lo oESHA] gl A4t
Y-S ARt HlojH oA AlF AEE Shasty, shad 4+ e AE 271 S7idd ©
2 2TE Yol FHEL ot
Mg dutdoz AlgEE 8% LuAEe 87 U BRS A18st] Oy UAS 5L
] AIAQl gloje @4 S Aol 33 o Fdty A3 AMSHS o|sfstot
=y BEed vy 3 uiRol(%) CVR
3.02 71Et 13 273 ¥ 479 5% A
BEZER} 9 0 1 8 19 5 42 14
2.88 21.4% 0% 2.3% 19.0% 45.2% 11.9% 100%
o oAIRGY A=k, HIARSE, deelgol 7[E2Aeg motElojof & Ayt
o 7SS gaeEol &g ¢ ek B3 ofdrta?
o oI5 YuE? wAlYdY Atolrt ofufgtd Q. whe Esfjolstttd o geist et B
o ofgfigitte 2ol Uy, AlFol= AFolets TE &ole Aol 2 A 254
o I ¥ 27 IEE & 9 A EYeiFded gych
71} o 7PAPF 22 Skgohe Fefdol tish Fe 26t of gzt Sy
o o] FYoM= 2 Ui HlolH, Atw, ¥, AE9| oju] FHo| 7| x5t 7hs/d AlALE Al
o oI5 Holeprt Woh 827 5ol dEE Aol orgyt: ot #&7E 2ol g 7
Dds & gda 92 A A5y
s Y Fe30] WA ot u|rt 2Rl deEe oulsh=A] shadae}Ee oulst
A gehoA] ok A 2
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7. 2% (Modeling)e] uk= AE7N? (8] 43k olsh)

ezl (Modeling):
golget shg diugEZ 7|fre R ShEolh, shge &oll £o4 ZAE L¥E st
£ g olsstn welo] shat ot HlojElo] A $E= meto|E S A=rHmelvE @
gd).
o4 EfgEd Rlrg 9l uiEo)(%) CVR
3.02 71Et 78 s ¥ 47 b7 A
BEZEHR} 8 0 3 7 20 4 42 .14
2.64 19.0% 0% 7.1% 16.6% 47.6% 9.5% 100%
DHS gojget sk daelE 7|Rke 2 sgst 712 AR Zlo|o). LHIR 2 oo L&E |
o= Zgoln, olo= AEE= Jfgolot.
Ldo] 7153t g tlolEfof] A YeF > 2dlo] o 52 FstA AP 4 =, ujejulE,
e go FY
"OlolEfo] & e E'S "HolHE & A2slesE o' 522 &7 Ao
71et L Hio] XM AAAoR ofg|7p A A AU

Ol

2epd Dol 7143 2 52 2oE 2] 2
Aojate e erta.

2ofal S5sf0l, ofsfstul, Aerte] 27t 289 Zo] ohdx| AE
2d3ye 2 sejoEg e Jlo| ofd 7 2
FAROR BERlAl eyl A G

et 71 g Bt o | 9uj=2

P

2
=]

)
=]

o
loy'e] eI Fapsial e,

“ = W
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8. Al2]A"3KSocial Impact)?] oJuj= AAFI}?

Ate] A %‘%(Somal Impact):

ALSA dF2 QX
o

T3t ° Az 8 g BR0s ARSIl Tl okl
Atglol 384 Ee FEAYU ¥ A 4 A IEA QdEAls Zleo] dA 2 A
glofA o@A 2ol Ql=Al, Hbe leAled] DlEle FAUAL JAEeAlse] &8Ol &
gol7] ojxl= FFH =HQ] FE< H diAS TR S& Lofof . oF ¥
o, ABAST AB, AFASY 7. ABASY AAAFL AsP] U Peros A
7bst Q1A o] tjstol stsof i,
=t Elgey "lg 2 gl uheo)(g) CVR
3.85 71e 13 2 3 43 54 A
BEZEWAL 3 0 0 4 25 10 42 .67
1.45 7.1% 0% 0% 9.5% 59.5% 23.8% 100%

o AR ZFlAM QRE 7]eo] Afe]eh SERITH: £30] ofMstER QIFAlS Z]eo] ARk
71e Arglol] Al e e aiste] A 71e9] uhAlRl SE ek RAR o2 27 Aok
. 1= Mg AF B4 4 Bad-olic) 539) ‘hAE DRQIXI'? 6330] '~ AlE]7] 9%t

H]-O]—Oi }\4\31 7]“—_“_ o _g_x]‘_g. ?

[
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L Al 25 ] ot 3ot AEebp

Al w8 HFH(WA}):
AL AL 2lElRiA S gsta Al HEt 714S olgsto] 7t aate] 2XE EE 4
GlEs AEG RAWEI B2SE oI8ole] BIY 4 Ut 5
B e WS U WEY(%) CVR
3.26 71} 18 23 A 43 B Bl
BZTR} 8 0 2 4 19 9 42 .33
3.00 19.0% 0% 4.7% 9.5% 45.2% 21.4% 100%
o] ol Al §%/88 1%L 9JFt wAL ojke] Hojatn wuUch 12l R Al B8
odapo] Hojz S 21 sk Tk o7]H oujsts Al ALSE/TE
283t Ze ojujelx] FFch
Al 2]Ej2{A]o] o]u] Al 7]&o] elefo] lof A ¥iA) oL F5 o] sy
ooz AL of ol mew Alng o WAV} UAVRSAR 0o io] S9
, 0L} At el 22U B O Qe PASATIE 2ol O £ A 2o AL
I shu ket
wile] At ofe} ubEel Agold ot Ul myglont gt
seafol Al ZlEeiA] B 9 2 mae] Al 38 2] sl2S ol AEe s Wy na
Hatg olgolol RS 4 It 5
..7]. —’J}"E]-“ l:ﬂ-o] -1\:1 Kﬂ 7\40] 7}j z oz 7],%

IS LI5S
og & of /YA golz uiTa A%

e S0 A Sl Seislol s $ite
Ao

Uk,
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2. Al Ao gt 22 AAESUT? (R]| A% olsh)
Al Z8/8%¢ 42 sM7] oA wAb= 7I2A80= Al 2H Al I3 2453 Qlojof
90, 20 g¥us Iy TPACK OE‘E*% ZEZojof stty. o7|A = wARE Al 2
E2A] dgs Zh5 0 Qok= 7G5t Al & A3 99 B o] IA sdu& &
2Fy} TPACK 9=Fog LB ejr}
i B WES U HE(%) CVR
3.28 71ek 1A 273 3A 43 54 A
BRER} 7 0 2 7 17 9 42 23
2.72 16.6% 0% 4.7% 16.6% | 40.4% | 21.4% 100%
©IERA EANSl ol § U e sojor & Slo2 g,
o Al A8EHE Hs] F2HA A9 oHo] QuiQlSA] mazisct UrDJ AP} o]2fet BE Ak
J1E} g Z%E 2ol 7hsdR 3PU
o Al Yo]lA technical ZH1} UuF w4 EHo 2 oF835te] AI-TPACK, Al-g3tnsog &
22
« gsatygoieko] TPACKO] 3}9] olzgfoz wol
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3. TPACK ol tfigt ol Haebrle
TPACK 9=f:
Al 88/8% 4+ A7AZ sl Al B UERA, 23R4, 71& ANS 23D, 29
Aol 97 o] Al XML BEE 4 Ak A
B Bl WES U WR%) CVR
3.61 7|e 78 g ¥ 47 o Bl
REHR} 3 0 2 9 19 9 42 .33
1.61 7.1% 0% 4.7% 21.4% 45.2% 21.4% 100%
« RaNoAE Al v BEAC A EstA Sk
+ TPACK %0 44 2|4 80| Ao EIYH SAS
71t |+ TPACKoJ2K= Sol} Ale} B3isiA] el ofu] oMY 22 ASEIT 9l 8ol ofsfElt
. o §of AR |2 E A2 A2 LG A3 Wslo] Alet BRidt |82 SN}
Aol AERA & 2azisyct. ofst 250 UEIE SR QAYYL.
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sTLE 4
Al 7Ite] 8% meS S WY T, WASHS AA WAl ot A Em A
A OIS BEAFONN AT 2 A DAY Y
Riris Efg=g Rles o W2 (%) CVR
3.78 718 13 27 33 47 5% oA
HFEHAL 2 0 2 8 19 11 42 A2
1.35 4.7% 0% 4.7% 19.0% 45.2% 26.1% 100%
o ALZ|R 5o w2 9J5) 2te &0l AASHA] otk w152 §j5h = 47 E ofoF itk

o9 Al W30] 27} ofickolZie AR aulo] ).
& o 2ojx] Zlo] Solct.

AV} g8 02 FRE o] wit w-50]
+ TPACK Qo] ojn] &%us g0l 50 e oz uHd

7et
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5. TPACK %3] 74 a4t A1 (243 olsh)

TPACK <=

TPACKE 374 TK(Technical Knowledge), CK(Content Knowledge), PK((Pedagogical
Knowledge), TPACK(Technological Pedagogical Content Knowledge) 2 A=}

Bt EfE WEs 2 Wl CVR
3.38 | o | 2w | s | o | os® | A
REZHR}E 7 0 1 7 16 11 42 .23
2.80 4.7% 0% 4.7% 19.0% 45.2% 26.1% 100%
TPACK 7o) Exfshe du ). ol2tg Al Lgelge) & 502 Wyt 2L vl
st Slob Bl
dhgol Rl ool Al B asol A sigetal etk Bag 4 g,
TPACKQ] AM¥ Q491 PCK, TCK, TPKE x&A|7{o} & 71 Z&Uct
o2 WASHILA] 7A0t2 thl ShAIEAl 240 Wad 3 2EUC
9H OJ715} QAR o4, TPACK ool 471412 F4eITkE 212 o] Aol Antz A2
e =57 Zlole}] Brhs oL E ofu] FYH Zo| ofdAlR? I3tk 1710] cfs) o] Ao

A & 2ol ARzl ojgt ogo] Syt

TPACK] 819} oo cha] TPACKE mahgiche 2 /idel 9Ao] 9lo] maqiuct,
5191 TPACKo] THe Al sl91@450] A olsfietel ' gL otar o] ofn]o} slejotat /g
of Wolsp Ueptes 9AS 24k A S84t

8oj7} Bo] ofAlghIC). TK PK AK CKe} 22 Uh&t 342 BEEH o= s ofo] o]
£012 SIAIYL A2 $AIE 9| 9D} AKE gir] 8o] o] 50| 9] TPACKYIAl 22715
o). £5] A7} 9] Sol7t e A F2FUC
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6. §UES AP 1Y Qat AW (3123 olsh)
8 2gYF:
SURE AFL I BRIY 1Y, R4S WA, Yrh2 PHUC,
et B vEs o WRel(%) CVR
3.76 71Et 1 27 3 47 54 a7
REHR} 1 0 1 14 16 10 42 .23
0.99 2.3% 0% 2.3% 33.3% 38.0% 23.8% 100%
71} * pk FEuF AP0l & ER2UA] ¢S
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7. Tol chgt ok bR

TK(Technical Knowledge):
Al 240 AFRE= Al 7] =2 4y ICT o Wt A4

B Bl ves 2 wpo)%) CVR
3.66 e | 1w | 2" | 3 | 4w | " | A
HZHR} 4 0 0 9 18 11 42 .38
1.88 2.3% 0% 2.3% 33.3% 38.0% 23.8% 100%

. UhS e Szola masich Al 714o] Al thleloRit). Al BAS 2 Are
S2olloF Al 7]&o] 2] 408 E0& & ok
+ ICTE: JUEA|&S dojsto} 7 89t 4gsl WUt Q9 ICT Bl @7 A4S T2jo
. 2 50 PAIR02 ETolof STk "W ICT B L A4’ Beks Al Bl @ KA
2 sk As FE¥YT
e Technical knowledge® Th= A& 0 2 Technology Knowledge® HHsl= 7 oj@n} gy
}.
« "Rt BE0l YR 1947] B 2HUG -~ & (toolo] o HEYUE
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8. TK9] M| Q4L A2

TK(Technical Knowledge) AlE Q 4:

TKY A& 24+ 3A 37FA] : stg 7Hg ol R =41 si2S #sh A8 E= Al o™

D7, 429EH L ASUEY AN ATL Ys) A8 ICT =7, 289 HAIS of

=] ols) AFRE|- Al 7]2 U £22 pMEICH

B EIgEE YEs U WL%) CVR
3.78 | oW | 28 | o | 4w | s" | WA
HEFHR} 3 0 1 3 27 8 42 .66
1.45 2.3% 0% 2.3% 33.3% 38.0% 23.8% 100%
« @A RS Ggoltt. ICT g =B Aleh AGE Hojolt}

Jg|° ICT SR oIREI} o Y 3 A

o] 853,

oAU 4 A% BESAIIIE Y BT 502 4
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9. CKo] chet oje A

b1

S
/TS

CK(Content Knowledge):

Al 52 Fegst7] §lel WRsH Al Uig 14
B Bl ves 2 wpo)%) CVR
3.81 | ow | 2w | w | o | sm | A
REHR} 4 0 0 6 18 14 42 .52
1.96 9.5% 0% 0% 14.2% 42.8% 33.3% 100%
+ o] Wol2 By R aAAY Bad dgelo] SR,
« TS} ol Farspy ol2ojAl] g
7t |+ ggAIAolehs Jido] BRata RaUct TR0 Akleals Bl diet AN o=
AR AAstE 2 Aeeuc,
+ & o FAH9 B3| Badt
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10. CK9] AR a4 AEW1? (843 olsh)

AR Q4

CKO N 242+ Al €3], Al AAT 7|a, Al 2], /T ARl 5ol =g

Y Ege vt 2 po%) CVR
3.00 ek | oW | o | sm | o | s | w4
HFEHAL 10 0 2 7 14 9 42 14
3.38 23.8% 0% 4.7% 16.6% 33.3% 21.4% 100%
AR AR Bagh A dolrt.
AVRgo] Egisjofo} & 21 Uk AIRAE AVRIRE Alflelz TR & 918 3 24Uc
AL Aol Ale] Uelt Z3jslt Slo] obdrtar
TKe) AIAZ} CKS| A|4jo] et Baket Aot FvlEw $a%Uc
AL 27} maelolo} skl ool A1,
'Stg ax) W ASS SR Zo] £% A TRUD.
. CKOIM Al AI4j3 712, %Y At TR o2 97| th2o] FHsi: 2 24t
Contente] 34J&- clolefeti AZ1gLIc "clolel 47 2 A2, &8o] gt olsl g2 4o

9 22 3 2aUck
AR A Ul Bo] £2 OF 21 23Uk Alpdlolt AN 2] 312 U1 8ol
21 wjo} 27197 AL ofsstn t127] s} 7102 AR AWt FuHA H o] B
s121 gucier SR PAH £33 Aols} glof BYyYc).

Ueje AJAjo] ZRE. AAY AE PRl ge. IR0 UneE AL S XY
ofo} 882 *32jo] Tapy.
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11 PKol ot ol Raebl?

PK((Pedagogical Knowledge):

S5Ate] B L Al 2FS SWSP] AT L4 WY L LAFY] et A4

A
B EfE Yes 2 WRel%) CVR
3.66 e |1 2 3 I 1 | 2

BEFTA} 4 0 1 6 21 10 42 A7
1.88 9.5% 0% 2.3% 14.2% 50.0% 23.8% 100%

- ORPRIE R aAlet A ool
. @URoE ofRlat A% 2% AP EAIRA] BEASU 053 olidt S AlY RS

. 3 9T 4 9k 2ol f a7d 2 AU
. WrhE T3S Tt Py,

o3 KR
HA O

SHSAt ol5? shaAte] Al shgo]ojof H, Al A2 oA H-&ollA Al 2JE2iA|eF dE/do]
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12. PKe] A @.40] ol AP

PK((Pedagogical Knowledge)?] A% 84
PKO] AR A2t B4 WY, @4 A 5ol zgret
B B vy 3 uiEol(%) CVR
3.45 7]} I7g s ¥ 47 54 A
HFHXL 6 0 1 6 20 9 42 .38
2.43 14.2% 0% 2.3% 14.2% 47.6% 21.4% 100%
o TR R JEuAMAIRE A& /ojo|ot.
o FRUSYTY "wapdly AAY oA FEEE Zlos Ha
o 'Se 2R Y AlEE S5k Aol £2 A 25U
71e} o Yol TR MY, g8 530l § a7 A Aoy APt u S A ey TERees

72U
W7t LA ofrie.
AL B3 8tafe] Abd A|AJo]) tht olsh a2
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13. TPACKO] Tt ol Haebh?

5}
L

TPACK(Technological Pedagogical Content Knowledge):
Al 2AoA Ad&do] Adst w4 A dAISH7] sl T 7=, waH, Al XA 719
Sast #ed/do] oigt olsj

B Bl WES U WR%) CVR
3.42 e | 1A 7w | W | 4 51| @A
REHR} 6 0 0 8 20 8 42 .33
2.34 14.2% 0% 0% 19.0% 47.6% 19.0% 100%
oFsi7 A2 s Aol Bagh gojolch
2R3 BAMo) et PAE ol Ated SA5UC
P SPEYY ol PAARE HarsA Holelr] of Ut
ot ofet 2 S2S mastd EA5Uc
71et TPACKO] 519] 242 TK, CK, PK7} 9h=cl, TPACK7} ThA] 5191242 ch2ojxl 20| 97

Aolx] 2et

TPACKYF B oA = Technologicalo] Al of #AH B-270K] &g 4 Ql=A] 1RIE. AlHA o
2 Hore o, Al wsogdolati QAAER] Oh= FWo] QI ANl AFLAILE 22 ICTY
FUS AARE AAY QoS B £ Aths A4S e

- 189 -




14. TPACKO] Tht Al @4 RE3}? (2] 43k olsh)

TPACK(Technological Pedagogical Content Knowledge)2] A& Q4:

TPACKQ] AMXE @42 PCK, TCK, TPK 5o] Zater]},

B EfE Yes 2 WRel%) CVR
3.57 e |1 2 3 4 51| @A
REHR} 3 0 1 12 18 8 42 .23
1.53 7.1% 0% 2.3% 28.5% 42.8% 19.0% 100%
« 7 Amase) Aol FviHE FA5Uch TKY TCK 5 §ololx] Bolslt dao] 2uls]
FEeA ge £ gy,
e [+ A¥RAR £ M RS Bl glo B
« @MZ TPK, TCK, PCK 2 7145] £ 30| ot gtk J2)3 At obf 7]el ahx] g
o 9 o}7lo] Sole} gl ZelA| FRAUC
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L8y 14
$Y7HsE AAE PASL, A £AIE JHIL A2 Z3H8e TS 53
B EfgE BIEs 9 HEe(%)
4.00 7]E} 1A 2R 3% 4R 5A] &7
HFHXL 1 0 1 6 22 12 42
0.90 2.3% 0% 2.3% 14.2% 52.3% 28.5% 100%
e |+ "SIHSE FAIS WAt He FAl0) AAS RS Pste sHoE 4
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16. BIPY 9] AR 2t FEBP

gol AR a4

58
LY P AY 842 SERA G, WA 7y
B EfgEd YEs U WE(%) CVR
3.88 71} 18 23 3 43 5% a7
HZHR} 1 0 0 10 22 9 42 A7
0.81 2.3% 0% 0% 23.8% 52.3% 21.4% 100%

W 2y > B Py

't |
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19. B7joll et Aok AV
™7t
Fpete WYL O a4 9 U 2PAA /AR B Bt 5
B ElgEs vlEs 9 WRol%) CVR
3.73 7]} 78 g ¥s 47 b7 A
HFHXL 4 0 1 4 22 11 42 .57
1.90 9.5% 0% 2.3% 9.5% 52.3% 26.1% 100%
"~ B3N "E3'] oju)r} BauZ Y,
A8t F7Pt ofd §¥uS5E7e SHolA FoE Zart AR 27 Yk
71e} Bk ool S0I91A] ojeh B 2. P Sei? A S

Zio] RAS) Bk Brke AurEel Brlet

719] )2 "B} S0ty Holsh =
=

A Hg2A g A 2oy d¥FoR AEshs oS ARRSHE Aol

o
>
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20. 710l AR @A A-EI?

B Bl WES U WR%) CVR
3.64 oo | 28 | oW | 4w | s" | WA
HZHR} 2 0 1 12 20 7 42 .28
1.18 4.7% 0% 2.3% 28.5% 47.6% 16.6% 100%
g |0 BAW) eds sded o aug,
o SAFWL ALY OE o] vlef 4T vecH,
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Al 71% Bgolst Alet B ofe) 7Hx] 7|9l HES WD, 1 S viges =
2HES sasin], A WYL SolM U 2ol T AAS vltRe 5e Jek @
golct,
B Bl WES U WR%) CVR
3.35 | | o2 | o | o4 | s | @A
REZHR}E 6 0 1 7 22 6 42 .28
2.27 14.2% 0% 2.3% 16.6% 52.3% 14.2% 100%
+ EEMEZ A Zdlo] ik BaF,
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