PYIN NPYN 7 TN /7 AUNNT S¥19
9N MM

M99 9PN NP

N2I50VN ,292 N2 MNTPRN NIDINDN ,0DMNNT YN VT
ID0N )TN NPININ N9
IDVN ,NIP-XI2INN NP T

2019 VOINN

5v 199 NIvNO

Pirie,
NI'IXAN 72Un N2N1nY antia 1;
naIy1201 1D NPT, NT'UNNN2 B




1299

3 08040000000 00000000000000000000000000000000000000000000000000000000000000sstossrtssrtssrossstocs D I’ Nﬂb w .

D ettt e ettt e e ettt e e e htee et e e htaee ettt e e e tbt e e e e ttaha e e e nbtaeeenbbeeeennreeanns MITHN
5. e e e e e rrreee e e e . AVNNNOYTN 2.1
5. e e e e e rrreee e e e CTYDP /7 N0n 2.2
6 ... e s e e e reeeeen e e e . VN NDYN .23
7 e 215N NN DN DOWATI NN NDWN DD NPINN NIV
D ettt e et te e e e ntte e e et nraeeesntaeasennnneesennnneeenes TIOVDIN 3.2
13 e TR TIDN TIVN DWOIRNDTD TINL DIV 3.3
14 oiiiiieiiiieeeeiieeeeeeen.. Bebras 1201 0 90INDA YONNDTNO XD TION2 DWW 3.4
15 et TPDIYIN NDWN MINPAY D7D NMION
L5 ettt e e e a e e e enraereeeennnaeeesnnnneesennneeeeens DVTTINLGL]
16 oottt e et nta e e e snnneeeennneeeennneeeens TIOVDN G2
) OO OO TS VPO NN UUPPUOUUUPPPUUUUPPPPPRUUPPRY b4 v S S 2
10 e et e e st e e nrrraeeeeeennnnnnneeeees YDV DDD 4.4
20 e e e e e e e e e e st e e e e ettt eeeesteaeeeeeeeaaasensesensnnnnnenees INTYY G5

2L e, TN MO0 4.6

.

24 R R R R R R R R R R R R R R R 013 U

5



099N "MPYH

T e e e ISTE & CSTA, 2011 >9-5y n>2¥ON N2WN MM .1 9N
B e ISTE & CSTA, 2011 >9-5y M1 MPPOPI9) TID? YN .2 9N
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Nan .l

2 DPPO TPNNN D) RPN NDWNY NWNN TIYIDL MNINNRD DNV TPHNNN TN Oy

199) TIND NN TNDIOV NYNN ,029 NI ,MNOYN NI N2 DXINAN DNMN DX PN INNN I TNION
92 YT NIN AYNNN OYTN D TN NNMP DD YN DN NINIPY DINDINNND DN OYHYa NYND DPLY
D»NN MINN 552 MM IPNNY MPNY DIV NIN 1A DIVIN Y TN YD), DM NHYIND 2y10 NN ,IN0SY
592 71N MOIWNI PMYNYND MINYNN NHMP NININKD DNV, DNNNA .DPYTHN MDINNL 092 ,59951
PNN DD VNN OYTN NIXPNRY NN TINND ,DYN DN 190N YN 2WNNN OYTH DX XYNI 0NN
,9012 .(Boholano, 2017; Harper, 2018) 21-n NN TPNN NN Y20 DIWITIN DI NYID NPINNH
DINNY DIVANNN DMHITI-D»NIIN MININ DXPNRIND MIPN DX NPNNPHD NYIIIVY T2 1IN NNMP

.ONY2N (NPDI2) MY DY

N2YN MNWD DY WIT NNOYW TN, 07191 NMIDINT 2WNNN OYTHN YT S 1D MNTPN MaT MmN
2N NdWN 091 HDoa

DIV HXI NPIPNN MITVNN N NONMNM (2 PI9) DINN DNIWIND MDIPN MTTHN NYINN N NPPD
DYI¥2) NIN2 TIPNN MDIYHI MYNINNDT NMNNNANT NIPID DI D (3 PI9) 21-N NN DINAY DOWITIN
(4 P9)

, VLYY PNONIV MPNINN NNN DY NTNRYN D TYWNNY L2595 NNIPN DY 179D MyNa NAND) NPPON
(2016

W) MIXIN N2 ,2019 ONNA T THADHD MIAMI 7Y DMWY NUNNY NPR NO DY NINIPR DO OIIM
TINN N2IYN Y92 AWM NDWN MNPAY TPODNEPIVONP VDN TNNTO
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INYOV ,DX2AYNN NN : DA DN DIMNN NYDID 990 YNI12 IVWPNN DINNA TN MONMNNN
,0ONN DTN 1N, NMY NPOIVNIN .AVNNN OYTI YR NONINOV [, 1IOVINT MNNN 1IN
/ DN ,AUNNN OYTH DNVIND NX X PPNY .0NMNYIND P2 DD TINA PHIND RY ML 0NN NN
AIN TN Y9 DY NN DNHYINT NPPDI MONPNNN T NPPD DDA DTV — NIVIN NDWM TP

avnnnoym 2.1

MY DN PAVNNRN SYTHY DRN NYRWA 1T 9912 ,20Nnn YT DINNN MK DRXa MNY M) Mn»p
£ N7 DINNA DPOWN 27 7T HY NYNPNN NANIN NITHINN KD N

DNYNN IPNN .DAVNND MYNNNI DMV NNY DOHPMININR 00NN DMIPIN 2WNHNN OV
DNYOVYNDY , D0V, DWINIAY DIVWITIN NIDINM NIDIND 1INV, DINNININD NNON NINIPYY
.1aNn oy

“the study of computers and algorithmic processes, including their principles, their
hardware and software designs, their applications, and their impact on society”

(Tucker et. al, 2006, p. 2)
P/ MdNn 2.2

DN DXYNRNWYN DX NN DI NIMPY ,DNVP ONNN DN ,coding — TITP) programing — MION
STYTIPRD 2Y0 XD NNONY 2D RO AWNNT IYTN MWIN DN NNNIN NINAND DM PNIAND Y920 PNIIND
NN YT NOIWID NNON NAVA 7 TYPPY D NYIND TY,N1YA NIND DY IMYNYNN PONNN NN 9910 7mIdn”

AVNN DY DPHPNINON DIIONN

,TPONITNING) NNON NOPTIO — DY-NYIND ORNNA NWYI ,NNIND AR NIDNY YW My PINS PN
TYDPN TONN .NMY MION MAVA TTIPN NPND 9190 — (NVD2APN ,DMINY NN ,1ONT ,IONIVEPND
NIND DY .NININ NMNONN NOY DY T DINTN 20D ,NIPAN 320 ,1INNN 12N NVIYY 1NN INDSY
YIONM (NP MDIVNN - NPNDY NPPIANN) MNNY NI ’IPONN D) ,TITPY GON2 Y5150 NMION NIV

P72

“Coding and programming are often used interchangeably to indicate the process of
‘writing’ instructions for a computer to execute. However, programming refers to the
broader activity of analyzing a problem, designing a solution and implementing it.
Coding is the stage of implementing solutions in a particular programming language.
Implementation skills go beyond coding since they include debugging and testing”

(Duncan, Bell, & Tanimoto, 2014).



nAYIN NYVUN 2.3
MM DO NN NMAWN NDYN
221010 D22 NPWIN HY DOV
.(The Royal Society, 2012) ")NIN

TN 93 (1980) Papert »1 Yy NHWNID My — computational thinking — 712w n N2dWN” NHINN
DN YN NMY MY MY .(Wing, 2006; 2011; 2014) DONAN 7PDIDI9D) 2006-2 Wing > Yy 1w
:DIMNNPI MY Wing H¥ X3 MTIPI MDY TR WD

; TPNDNIV NON VN NI T, NN TONN XD MAWN NDWYN (1
YT DY IWXIY NININD AXYY NN NN HNON NPYA PIND PONN DY ND NN MHIVON NDYN (2
A2IDPWAIN VNN IN DTN

NYNTHN ,PAPNT NN ,INNK IN NI DINT DY NIX IRIN IYITH NN NN NDWN DY DY INIIN
M Pon .(Glinbatar, 2019) DWPN 1NN DIV DINNDN DMIIND 27 DXIANT YT NPVHRHD NNIPN
Barr, Harrison, & Conery, 2011; ,5¢n5) DXawN10) DARNMININ PV NP2IVIN NWN 12 MIINND MVI)N
CSTA, 2017; Denning, 2009; Lye, & Koh, 2014; Sabitzer, Antonitsch, & Pasterk, 2014; Yadav, et al.
Hu, 2011; ) v191 ©2awNNNMI 55532 PNDNO0N DT NDWN NI PR TSN NN MWITHN ¥ TN (2017
NDYND DN DDNPNN DIIONM NN NPNNPH MN»P ,0avNN 8OO X oy .(Yadav et al., 2017
DYYTIN NITYI NOVAN MYXNNI DINM X 0NN DY OMNZ NN NIN ,NPYI MDA : DN NMAWON
129517 ,1N°N2) MIVAX NINI DIW» NPYI-NND 7PYA PIVI,MNIND 1901 DY NIV NYNN ,NPENNI)
.(Cuny, Snyder, & Wing, 2010; Google, 2019; Hu, 2011; Wing, 2014) nvya )" NINN H¥ N1aym
DN YN DNMNY DN N TNV NDWN DY NADNVNN NNINPHD D) NN NYNI DININ W
Korkmaz, ) mn a2 n2own oy 10 0) n10HNn XN 03myd (DeSchryver, & Yadav, 2015) 0> 1nond

{Cakir, & Ozden, 2017

DY2INYI DXVITINN DIXNYIDN D), NPYI PIND DY NIN WITH ; NNIONI NIDN 1T PRY VHTNID 1IWN
NN NTIAY MO ,NTNON IR OXATPNRN DMPNIAN DIV DI NIN ,DIOUIMNP PI D1N AWNNN OYTHN
PNIN TNNININD NDWYNN PONIN NYOLN DY MDYND NWITN NINDN NINIYN MYNNIND .0MINT )NIOM
DIVMY NPMIYN NIAND NNMIAND NTND NPNN NNTPN VNN NDWNN ,DMOYNNN OONNND NPYI
DXTMYN ,02Ya DMNYN DONND DXVION MNP Nya Hwnd (Glinbatar, 2019) MY NPVNVN
YN NDYN DY APNNPN DY 491, 00NN NMAN TNIY TONNN NN DMIAN NN DOPIIYN
PIVN DY TN ,1N22 NHINY NMINTH NYIAPA ,NINAT INOYA INYD P2 NV YT NIRIN ,NINMINON
.(Ragonis, 2018) NavPINK NN’ N2>202 NTIAY NPNNIVN

=1 RPN NPNNPNI DY 2IWN 25570 3T, TO0NTN MININIVNN NIYOWIND ,1PIIWINN NYNT NPNN1ND
NN Y32 NAWNT ,NPWON NDWYN DY TINITO YD 0NN DMIPNN (3 P39 INI) NMITIVN NHaNa 21
Deschryver, & Yadav, ) nvya 1pIng S¥ nynnvn noTtpnm 7090 MSPNRI ¥y 10 IR DINNSN TN
.(2015; Yadav, et al., 2014



21-0 NNN2 02937 DIYWT HAIYWIN NAXYN 1IWID) NN MIVN .3

DT NPIONI DNXIN DNY 19D NPYINN NN INYID) NPIPNN NIVNN IR PN DY PI9
NPPOA .0V M5V JPIN MM NON 125WA ) NPIDNN I PON .ODIYA NPIRNN XI) NPIRNNI
ANV HINDNAY NTHRY NI DOONMNN DINYIIM MIVNNN PN VLX) ,1PND

275N 3.1

Operational Definition of Computational Tavnn nxX ACM -y ISTE »»Ix w19 2011 mva
N2WNN NI ona Noann N P (ISTE & CSTA, 2011) Thinking for K—12 Education
.1 9N V9N 9NN MIADY DI NNAD YW MIVINN

ISTE & CSTA, 2011 »2-5y 57°2)WN NAWN 9IWD .1 9N

Computational thinking (CT) is a problem-solving process that includes (but is not limited to)
the following characteristics:
¢ Formulating problems in a way that enables us to use a computer and other tools to help solve them.
* | ogically organizing and analyzing data
* Representing data through abstractions such as models and simulations
¢ Automating solutions through algorithmic thinking (a series of ordered steps)

¢ |dentifying, analyzing, and implementing possible solutions with the goal of achieving the most
efficient and effective combination of steps and resources

¢ Generalizing and transferring this problem solving process to a wide variety of problems

These skills are supported and enhanced by a number of dispositions or attitudes that are
essential dimensions of CT. These dispositions or attitudes include:

* Confidence in dealing with complexity

* Persistence in working with difficult problems

* Tolerance for ambiguity

* The ability to deal with open ended problems

¢ The ability to communicate and work with others to achieve a common goal or solution

K-12 Computer Science 72910 17120 MYINI DDND ,2016 MV ,INY ININD DIV 5 ,7NYT MI2
NON PTION 9D N2 OXDND AWNNN HOYTN MNXPNI DYDY MPPOPIN DIV PTInn Framework
,DYTNIONN 99 12¥ 2WNNN YT NIRMND PN D19 MY 7a9n1a (K-12 Committee, 2016) )12°NM ©»»AN
IVANNDN 19IND AWNNN OYTN DY MPPOPIN DHYIN IPOY> |20 NP TY NP MONIN MNINN HNN
DWMY 199 DRI NN 29 By ,0791 .NPWN NPNINIO YY DAXPD Dwpnwnd Tond ond

AYNNNOYTNI DNPRY NYIM NTE0 NPNNMND) DD BIVH NYTH MIINNI


https://id.iste.org/docs/ct-documents/computational-thinking-operational-definition-flyer.pdf
https://id.iste.org/docs/ct-documents/computational-thinking-operational-definition-flyer.pdf

£ TMHXINN NDANY DN MDD NPIIINN MNNN

A number of significant themes are interwoven throughout the framework. They include:

» Equity. Issues of equity, inclusion, and diversity are addressed in the framework’s concepts and
practices, in recommendations for standards and curriculum, and in examples of efforts to broaden
participation in computer science education.

 Powerful ideas. The framework’s concepts and practices evoke authentic, powerful ideas that can be
used to solve real-world problems and connect understanding across multiple disciplines (Papert,
2000).

» Computational thinking. Computational thinking practices such as abstraction, modeling, and
decomposition intersect with computer science concepts such as algorithms, automation, and data
visualization.

« Breadth of application. Computer science is more than coding. It involves physical systems and
networks; the collection, storage, and analysis of data; and the impact of computing on society. This
broad view of computer science emphasizes the range of applications that computer science has in
other fields.

2 APN) MYITIN MPPOPIOM TIDN MY DIXIN ,NIN MDD 002 Yy

ISTE & CSTA, 2011 59-5¥ mMWUY1) Mpo0p99) NH03 UM .2 9PN

The Concepts and Practices of the K-12 Computer Science Framework

Core Concepts Core Practices

1. Computing Systems . Fostering an Inclusive Computing Culture
2. Networks and the Internet . Collaborating Around Computing
3. Data and Analysis . Recognizing and Defining Computational Problems
4. Algorithms and Programming . Developing and Using Abstractions
5. Impacts of Computing . Creating Computational Artifacts
. Testing and Refining Computational Artifacts
. Communicating About Computing

(68 Y ,5.1 ;2 /0y ,0.1 DMIPNI NPNI ININ)
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Developing Computational Thinking in Compulsory :9pn XX NYT 00N 2016 MVA
N2WYN HY DM NDANN ,NITHNN DX 13N M7 . Education: Implications for policy and practice
,6 70y, DY9130N PPN POYY XONI) (Bocconi et al., 2016) N9Y1N 552 NAIN TN MOIWN2 NIWIN
NI MPTHN 21712 OXTIVON NN NNYWIN NWN 21DV NPIIIIN NIVIN MY NITI-DY (3 NPDD
0213 09IWIN 2,079 NN PIVY DIWTN DIVITI DNYID NN 21-N NRNN INYD DITP
PN) TN AN (8 70Y) NYTN DY DOHTIND VIPNI .HAYIN NAYUN > HY NPV PINY NINY NYUN
CT — Computational ) D210 TIPN2 MWD NDWN NN STI2 YHORY WY DN LIMN (PPND 3

(Thinking

2016 -1 *9Y9PRN MTN 39-0¥ NIN TININA NXIYWIN NIXYN NN NINDN .3 TN

Developing Computational Thinking in Compulsory Education

Adopt a robust
strategy for CT

Articulate a vision for
integrating CT
In the curriculum, with
clear goals & guidelines

Establish a
shared undersdanting
on what CT is & how
it is contextualised

Clarify overiaps &
distinction between

CT & digital
compotonce

Encourage grassroots
initiatives to enter the
policy discussion on CT
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Develop a shared
understanding of CT
3 B4 the relationshi
21st centrury skills

placement in
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http://publications.jrc.ec.europa.eu/repository/bitstream/JRC104188/jrc104188_computhinkreport.pdf
http://publications.jrc.ec.europa.eu/repository/bitstream/JRC104188/jrc104188_computhinkreport.pdf

4 9PN INY (19 70Y) 7PN NN DY NYA DNMODND DODVINP DXNWD PN ,NT NITI DY

2016 -1 291NN MTN 29-0Y HXIYWIN NIXUN MYYNINI OINMONN MTNRY DIV .4 N

Table 3. CT dispositions / attitudes / attributes

Reference CT dispositions / attitudes / attributes
Barr, Harrison & Confidence in dealing with complexity
T Persistence in working with difficult problems
(2011, p. 51) The ability to handle ambiguity
The ability to deal with open-ended problems
The ability to communicate and work with others to achieve a common
goal or solution
Woollard Tinkering
(2016, p. 5) Creating
Debugging
Persevering
Collaborating
Weintrop et al. Confidence in dealing with complexity
(2015, p. 133) Persistence in working through challenging problems

Ability to deal with open-ended problems

10




DN TINN TIVN DY DXDNDNI DITIION NMONI DIVIN HNIVNIL DINYDOY DXVN MNVH DY NITH
SV 15N M0V PYTY MINYNI NYONI MIMDNN MNTHN I 5 PN INT (26 70Y) NPWN NDYN NDOVD
WM NDYN MNAY DYTID NN NOYAN

919N 0211159 11NN NI MV Y BINAN HAIYIN NAVUN Y DIVN .6 IIN
2016 -1 *9Y9INN NTN 29-Yy

Table 4. Rationale for integrating CT in the curriculum as emerged from the survey of MOEs

Czech Republic’

Finland
Lithuania
witzerland

Fostering logical thinking skills

E

Fostering problem-solving skills

Fostering other key competences

Attracting more students into
Computer Science

Fostering coding and programming
skills

Fostering employability in the ICT
sector

11
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:MYTA MOLVINHDN MVITHN DWNRd

Developing Computational Thinking in Compulsory Education (Bocconi et al., 2016, p. 6):

"Coding is the literacy of today and it helps practice 21st century skills such as
problem-solving, teamwork and analytical thinking"

(EU Digital Single Market, 2016)

"...the world is going digital and so is the labor market... Skills like coding are the
new literacy. Whether you want to be an engineer or a designer, a teacher, nurse or

web entrepreneur, you’ll need digital skills."
(The European e-Skills Manifesto, McCormack, 2014, p. 57)

The acquisition of digital competences, including coding, is regarded as essential to

sustain economic development and competitiveness.

(Joint Report of the Council and the Commission on the
Implementation of the Strategic Framework for European Cooperation

in Education and Training — ET2020, European Commission, 2015).

:2019 mwn ooMavw EU 1 5w Tnon:n

"Coding enhances creativity, teaches people to cooperate, to work together across
physical and geographical boundaries and to communicate in a universal language.

Technology is part of our life, and coding brings it closer to you."

(EU commission, Digital Single Market, 2019)

12



TN $TIN TIYN DY SINNDND 71N DIV 3.3

TIONN MV .22 TY) NAIND PN AVNNN VTN OITINOD NMON ORI TIONN TIVN DD 2013 MV

.Department of Education, UK (2013 ) m2yon n2own - N1971HWI 2WNnn sy 1m0 mon»nn

NN VITH

"At the heart of the new curriculum is computational thinking and the role it has to
play for our 21st century learners.”

"A high-quality computing education equips pupils to use computational thinking and
creativity to understand and change the world."
(Computing Programme of Study, Department for Education, UK)

(MOPWINI) MOUMNAN NTMNID MIRIIN MITNN NIVN 53D 1D PIND 2IWN .6 TPNRI MY NN MIVN

2% 499 NAIND I NPDIIN AYWNNN SYTIY DINNIDN NN MIVN .6 9N

Aims

The national curriculum for computing aims to ensure that all pupils:

can understand and apply the fundamental principles and concepts of computer
science, including abstraction, logic, algorithms and data representation

can analyse problems in computational terms, and have repeated practical
experience of writing computer programs in order to solve such problems
can evaluate and apply information technology, including new or unfamiliar
technologies, analytically to solve problems

are responsible, competent, confident and creative users of information and
communication technology

13


https://www.gov.uk/government/publications/national-curriculum-in-england-computing-programmes-of-study

Bebras 5%395 92189352 YINNP9 XY T10Na 0w 3.4

,NOPN NN MY MPTNI NNWPN KON DPI A% NYIN NOYPN NIa NN Bebras moon
INIYI D) NNYY NIONN MDY MI9N NP, TIDN-1) ,7PONI GN) ,N91D NOYPRI MNINND DIV
NPOAN ,DIYNY DIANWYN TP TN 1N 11N NOTIT O NH1N2

NPNYNOVA PNIYN DYTP NN NIDNN DY NIPOYN NNIVN .NITH 50 -5 NN OPN MONNVYN YON O
TINN NN NN AWNNN OYTHD 1T NI0INT NITHINN ,NPP0NMAANI 0) MO (ICT) nnwpm yn
MIVNY . TPNINDI MINT D) NHMPN NIONN .I9DN N2 X PNRYN YD P00 Y1 NON DININN DY DNDIN

.7 PN DY NN MDVWNN MNP DX DIXNINN OMNPM NNINNN

MNIYN MNAY NI DM MIVN - Bebras n%5n .7 99N

Aims and scope What is a good Bebras task
o To cultivate students’ creativity, information A good Bebras task should
culture, algorithmic and computational o

represent informatics concepts

o stimulate computational thinking
o Tofacilitate a deeper understanding of 5 motivate learning informatics
information technology.

thinking.

o ppen a new knowledge area for students

o To encourage students to use information o facilitate a deeper understanding of
technologies in their learning activities more technology
enthusiastically. o be short and solved within 3 minutes

o present information independently from
specific software
©  be interesting and funny

o To engage children in information
technologies, computers, and their
application from the very beginning at
school.

o Toreveal to students the advantages of
information technologies that are helpful in
learning various subjects.

14
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09¥3 H2IVYIN NIYN NN DINNY NN .4

TV NPIDIM OXOITIVD NYIAP NN NVND NOYNDN N INNY AVNNN OYTH IXRNND OIXTIND NMMON
DYNDY DNNINY MNP 19IND NNON DY NN NITVANNDTI MNY NNV NYYND NVNIDN 1N, NPSIN
Y 792 .1V NOYNYN NNMHSN NN N2 DIV NTPN NYYIRD NVNIDN NNMINN M2 MPTNL .DIPYN

2NN YINYWA MIXNNIN NTID NI NPINRNDN XD NPINNDID DT NIION 190N NNXIN

nH9an MNIN 4.1

DYPYNN OINDNA TITPY NTIAY N0 DIVYN NRNDN DY DIVIWUN NNV TIY NMAY NYNRIN 1PN VI
Scratch n2>20) D YYWNN NNV PPN MNIX YW NetLogo N2>20 110 MHoN M2 1901 »INX) Logo
MI>202 MMNNMD) NVOIPYPIVLONPN NYHN DD HY 1) YN M0 .2003 NIV HWOM IR DY
VINIWI MMANND D) YN M0 .7INY 513 OMNX DT YPITH YT DY P 50 190 N2 MNN
1NN DY DININ NDNN MNINND DNV .DONY NYT MINN NIY DMININ NPXY MM N1102
172n5 2013 Mmwa NTonw Code.org XXN NMVLIIN MI2NN NNX .NPAON NDYN NTNROD MIADN MDD
AN INNX .AVNNN YT TINDD DY) NN NMININD OXTNIOM DIXVIN TTIYD NNIVHY NN NNND NI
NIVHN .TITP TINYO NYVY M2 DMWY NHDION Hour of Code nniydn NN 0 10 ,TTPa Dww Y915
JIDONOIN TN, TNDPIAY INYTA ,AVNNN OYTH TINDD NNNTIN 190 N2 D2 TN HID IWAND NN
OXTINON NIOND XINHD NNPYPNN MIONN 18 T 4 DN HNN DMV DIRIND D MM INMI

IYH NNN TPHIND TP NYY D) NN/ MMTN 180 -5 MANIV LPNIAY . FPHNNHNON

Operational Definition of 7nonn N ACM 1 ISTE »nIx D79 ,2011 mMwa |3 9yoa INNRD
NN N OONNND 1PN PTHINY (ISTE & CSTA, 2011) Computational Thinking for K—12 Education
92N MNIND ODND 2016 MW .DNN MDY YO NN WY NN NDWN MNYIY DN NDXANN
onvmn X PHnn (K-12 Committee, 2016) K-12 Computer Science Framework qnonn
Y 7R01 .)2PNN O»PAN NV PTIDNN 9D YN INDINT AWNNN VTN MIXPNI DOWITIN MPPOPIIM
, T2, NVIPYN HID NX2N MXINT MNY MPTH DI )MNX AWNNN OYTHI DXVITIVDY DIDID YW
NYTI .(AYNNN SYTH MNXPRD DOVITIVD MIDID NPIAN MXINI MPTN 22,2018 MVY 12)) T INDHP
AYNNNOYTI VINDN AXND IR VINN MT.3-5IRD7) 955 ,PreK 71005 00711000 DX 12NN G 1IN
code.org -y CSTA Svw 93n°wa 2018 Nwa DDA N>I1210 MYINI NV NI THI DIV NPPTH NPNIN

.(Code.org & Computer Science Teachers Association (CSTA), 2018)

MIaND 197 MPN DXVITIVDN DIVI .NPINDN MIAN 290 Y AVUNNN SYTI INNNY DINPIND MM’
NMIDN 90N N NN2Y OXWINT MNINNM NN MNIND .AWNNT VTN NIRNND ODINPINP NN NPINDN
DMLY DXVITIVDY DNNRNN NN PA MTTNII OXTIVODN NMION .ONYN NYTN MINND MNHY DTN
SN Y YT DY 2014 Mva NTon (Globaloria) 7°719219) 172N .NPNXIND MIPNA DITNIONN DMIN)
7192w .(Harel & Papert, 1991) Constructionism 99010 NX NN NANIY 701 VI N HY INTNON
2y 1152123 MNNINRY NPOVIPT MMNX,STEM — 2 y71 0°nNan 0>7ION NAY NPNIAN DTS DY NNMON
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P 1) ,00P0 ,NTNO9 773 29PN DY N NION .NYIL DMINN DIPNYN DY NMNON NINY >T
DYNDYPAY NPIDPON PRY

DY NIYONDY 2AWNNN VTN NIRNIND MADN MNP TYHN2

NN 4.2

NN IN WHN N9PRI M7 M1 (Bocconi et al., 2016) 2016 MW DDAV IXNPNN NYTN 19-DY
TIOON NN PN TNND TIOHN NPIDN NN N IPNNT .PIYN NDWYND DXTIOD NN DY windn »15va
5NN VIDND NN NNMP L NNRY DY TN .0IAN NIPONI NHDYPND TIDIND MNTHN N2 .MNSPRN P

2TION 90N NN

(27 1Y) NPINLPN Y HY NN NINHIN NPIVIN NXWN NMATWNT DITIVD NIDN MM YN 8 TPNA
:MINAN

(MY5M) NN NDWN DIVINY D DYTIVODN NN NITY -

(TYM) MIVON NDVWN DU PO -

(O 7N) AWNNN YYTHI NODIAN DIXTINY NNON DDA DY NIANWN MANWN NDYN -

OPNPR PYI) TPMIPHN NNI NYIAPIY NOPPTH -

2PUN NN 29 HY NN MNNIN H22IVWIN NAYN MAYYNN DYDY NN M%) .8 9N

Curriculum renewal to
integrate Computational
Thinking

Planning to introduce
Computational Thinking

Building on long-standing
Computer Scence tradition

i

Policies defined at
- , | ’?{ regional level

| LS

Figure 4. Prevailing approaches in integrating CT in compulsory education
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990 YNV NPIYN 1 DY NN MIVIN NDYN MIADWNN DIXTIND NPIDN DIW» DY NN 1NN 9 TPN
DYTIDYD NN HY DIV W : NINAN NPIDNN YA DY (33 19Y) (P1331) DOTIDI-DY 19D YN (DNNYN) OO TID?
(D919 DIND) NPMIPN DI T NPION DY DIV ¥ (DIND) PHNNNI

990 AP NPITN 29 Y NAIPRA NAYIN NPUN MATYNN BINNY NN DIV N1 .9 IR
D1D2-5Y 190 N2 DIND?

CT policy initiatives in primary schools CT policy initiatives in secondary schools

-

;
CT jpakicy Intiatives already by CT policy Initiatives CT poiicy Initiatives already {/ CT jpolicy indtiatives
In piace In primary Schools % at regional leve in place in secondany schools o/ 2t regicnal level

Figure 5. CT integration by education level in Europe and beyond (Turkey and Israel)

NNV TV PTIONN 90N N2 VI, MMNIXPNT 2112 NN NDYN MIADWN NOTPNRI MPTHN 190N
,DIVNIN ONY DY 20OV D) NINADD 1N ,NNT DY THY . TI9) MINPND NP9 NPIWN NDWN 0N NIVN
NN DIVON J9IN NN N9NN 10 TN .DINND MYIXPNI IV 52PN TI9) MIXPND TdH [, Imdd
TION PTIVN DY NPHNRNON DXTINDN NNIDNI MAWNN NDYNN DY — TI9)I N 29WNI — NTNYD

.(34 y) NOYIN M TN
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NN NAYIND NIPYNN DY — 79933 IX ADIVYNA — NHTNIDY NN JOIN 2199 .10 9N
NDYIINR MINTNA TINN STIUN DY NPINNIN DI NIYN

Table 5. Curriculum location based on the survey of MOEs

Country Within a subject Across all Depends on
subjects regional or school
curricula
Austria Informatics (upper secondary level)
Denmark Information/technology (in grades 0-9) X

(in grades 10-12)

Finland Mathematics (grades 1-9) Transversal X

competences
Crafts (grades 7-9) (e.g. ICT
competences)

France Mathematics (Cycle 2-3, primary

level)
Math and Technology (Cycle 4- lower
secondary)
Hungary Infarmation technology (grades 1-4; X
and grades 9-12)
Italy Informatics/ technology X X
IT Curriculum - Applied Science
Israel Computer Science X
Lithuania Infarmatics and Information
Technology (IT) (grades 5 -12)

Malta ICT subject Part of Digital X
Literacy (primary
level)

Poland Informatics (grades 0-12) X

Portugal = ICT subject (grades 7-8)

- Informatics (grades 10-12)

Switzerland X X (primary and lower secondary level
German speaking schools)

Turkey ICT and Informatics (grade 5-6)

DY9 DXTND DX PTIDNN 190N N2 .20 TY) NIND PN VNN VTN NIXRNN NIV ,OWUND NN
T-) MO (unplugged activities) 2WNN KOY DY DTN ,2 NN TY .AUNNT SYTNI NYY WavI
NN DYVNNN OXTNONN ,NP2IVIN NYNA DIDLIVIIY INKRD 02127 NDVNA .12 NNIONA DX TPHNNN
Python nov Sy DY DOWVININI DPOIW DITNONN .OYTNHN MNYYN 20% NNONI NNON T DY YN
ONONNN DININ NP DDOVYNNI DIPNRYNN NN NPNPEN ,DPNYN NIND 121D, 00N NINID

.(Andrew, 2018) >ONNINN Y772 DPXIYN OX D, NPINN NPYIT NIYN
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MON 4.3

VNN OYTN DX 2OWD NNIMND DY 2016 MVA 9% NYTIN ,TND NN PN NDWN OTPY NIVNI
VY1) OMNNM (2021 MHYI) DM1IAN MDLN (2020 MWL) DMOTIVM 90N YN NIND PTID NINDNI
979 OW) NPPVNPNOPRN YTIODY ,NNON YT DY PN NN YTPNN DI TINIDN ,0MTIDMN 190N YNaa (2022
DYTITD NNPINT YOI NNONA DOYTNY NPPVNNN YTV NINN (ODIYN NITHN PONA AYNNN OYTNID
TIOY NIDIND NN 1 MON»PNNNY PNaANY PN (Kanemune, Shirai, & Tani, 2017) ©»mNn 2
NI 197 292 DXTVIWN DINMIYHWNN DXNNND TN .AYNNN VTN NTNDY T NNONY XDY NNON NPNYY

NP I MO THYY 0> 400,000 NIWON

(DY 1 YT HNNY) TIND DXPYS DINDMNN NN DXTDD 2WNNT SYTH NIRNN DY NN NNMP 1Poa D)
MMV PO .FINDXN DTN NMIOINY XINHD NPV NNDNA ,NDYNID NLNDN YNINND TN DY TN
0’197 DXONP) NNV MNIA (2014 INK ITON 1217) OXTDPD NNONA DXONP MYNNN MIAN 80 -N INY
DMNYN ,TNDIXN DITION NNDNY NIND NNND DXWXIIN ,NYN DONP (AN NPDIDIAN NN DIINRY)
MTIN MIANN NNNX .OMNX TINSD 19555 NI MM MNNIAN THYNN YT PI DY DPNIIN DY
2 nronv YN CodeMonkey nyan nx nwoa nnINrOw Tal Education Group X0 poa nXNNY
STNY DYNNA PIN NONN DMP IVN TN ANPH PHYN DY NNON MNIPY TINOXDa NTPNRnNmI 2014
OYYNL DTN AWNNN SYTN PIN DY DNNDOWNN dNIYAYNI 19IND TINI DXNNN IOV PV ,AWNNN

.(Jing, 2018)

MmNy oys 4.4

NITH2 M MPTHI DY INM,MINIVY NN NN NN NYNNNY Bebras n2on ,ndynd 951
MY T 50 -2 957 TO ) MADMN MY, NTIP,TIDNT-1I,7PONI 4RI ,1D1 NN NININKD DIV NN
MIND NHEYPNN NMY D% MIASYO DN NIIWN LGOIV 1IN MHNMANM N 1T NMON NNDNI
DV NYIVA NNV 1AW HY NITOL MNMANN MORY DY NN ,(https: /7www.bebras.org/) nmino»a

.(Araujo, Andrade, Guerrero, & Melo, 2019) MW T MMTNN 93 Y1X)
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INYY 4.5
199903 7AYNNN SY1” QYTIION NN e

NN ADWY AWNNN HOYTNRD DITIOD NION DINNA NPITN IYIAPY DIV NMWYNIN MNTHN P NN DN
N2 OXTID NPIDN .NDNN 190N NI NN MNINPNI (AWNN MDY DPTIND) AWNNN SV TN NNPN
PINNRD PITYN .ONYN TNIRD NITYNM INNND 1 ,70-N NNV NDA 120 MNP PN NMAY TIDTPN
(Tucker et al., 2003) D52 N>2195 NAYNI PNDPNA YNNI SYTHA DOTION NOIDIN .2014 MV Y8INN
TWNN NOIYNA NNONN DY NYNLAN MIANDY TONND D) OXT NN DRIV .7PHY MIYYI M MO
MM NDDILN DITINY MION : TID? Y2357 NN DY DD Nt DTN .(Hazzan, Gal-Ezer, & Blum, 2008)
TOIND ONIN DN 1IN OVP,NNNND ININD NN IXRNN NTIVN ,03IN NIYIN NMON ,NTNRY MIDIN
STION MTN PON MM NN INDNN NYNNN OYTH INNNL OTPNN IPNHN N 0 NNN NONPA
MINVIOININD L(80 -N NNY YSNNI) MY 30 - MY NN 2AWNNN VTN INNN 1Y N NND D¥apna
DINNN DY DN NN ,DIPNHYNNN T TIOY DINND AWNNN SYTH NINYRIN NPINNN NN NN
NN9SND DNMY NN 29D 1N, 7DD .OMNTPRN DYINDN NNDHNA O) ANT TINODY PPYHRNY 1IN, NoMNa
TNND NN NOONIYIN PO-111 DOYYN NNPNNN PON )1DIN AWNNN YT NTNIDY INNN DY INPSIOM

INY S ndYHoYON NNYHRND SYNNN

7AP20129) AUNND YT OYTIITN N e

N1 ,0270 MION NNDN TN ,7NVND NOYNDHD FNIIYN IDINI NYYI DIVHN 12PN DXTINDN NMONI
YN DYONN NYYNRY NVNDII DIHNN DIINPNN IIMPNN ,MINK NPTIN NI DO TIDM 190N
INAY AVNNIN YT NYNLN TONN NN PRNY PXDVINN DX DN ,MINK MPTNA O¥ONNY DNIYT
PTIPN NYY” N AN NNND M) TOX MINIY Pa AT 00w DDIRVD NDVYNN MWD
JUND ,NNN DYV HY NMDMWAD D130 NN 9IVND NIVNY Wix.com NN NNV (Wwww.hourofcode.co.il)
https: //pub.skillz-) Skillz mInm NTNON MDY AR .2 -1 OXIWD MNRMN IMYIN 2N
NONTY) OXTD NPEPIVAN MMAD DMV DXONP NN )0 D .dNN TIvn Sv (edu.orgsportals

MNMPN NTNRY SV NIWTN NNTa nvnnwnn (https: //tekkieuni.co.il/

=¥ MINYD) OMTIO 1901 N2 1-T NN’ 7NPIVIAIN AWNNN YT DITINIDN NION NNDNI 2016 MVAI
D»DYD DIV NMIPN (2) ,AWNNN SYTH DY DY MIN (1) )N NIDNN MIVH .D»PIAN MIVNI O
(3) ,71PV1217 MIIWYN MIDN,MIAYNIIN X MIAYNIND NNV 1D TIN ,TNIININY PN NDWNI
(5),0NN YT MIND TIIHY D55 AWNNT MYTHI YINOY —IINN-PI 1DV (4) ,NPYI PNIND 70NN MIAN
MIANN NPYI NPNID NMNY NTIAY HV DXNYD MM (6)-) ,71PNNPYA NDYN 7PSPYT MWD MM
N9 NNYNLN TN ,XIND 90N NN PINI NHYPNI IO PYTY TOIINN (2019 ,IPNN TIVND)
NPNYN TI MYV 60 DY 9PN 7AVNNN SYTHRID WIPM 'R PON : DPON DYDY NMOIND .NOVANND)
SV PPN OTPNN PON NN /X PONY, MYV 60 DY >N #NipdvIAY’A TPNNN 2 PN ,myw 30 DY 9pona
real ) NN P12 VX2 DY DOVDM NI NNINT HDID,0NIY»NL WHNYN DXVIAT NNIONA DIV MYV 30

P2I0NIN MW D1IPIY DT YV N3N HWNY 1D ,NDADN NDANY MON»NN DY TN ,(time
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1AVNNIN YT DITINA YTHZIW NPNNPHN NN PIND NIVN OXTIDN NIONA HHII "NPIVIAYY N TINN
VINOWY T DY DOXWIANNDN DXIPNN DY NDODN NIRSN) NIOND .1PNINOV NVN DY DOVINY DDNIND)
nNYY awpna (Witherspoon, et al., 2017) D19 S¥N MAWOIN NDYN NS PINN DXVIANA
2D DN MWD TONND LD NN DXINY DXTHON |, IVDNPIPIVONPN NYND DOXNNA .NPNONOV
NPIYN NYTPIN YD 931,102 25¥A NIRNNI TIOND .TNINOV NDWN NN NPNNON NDWN HY NINOD
NYNM L(IYDP) DIW»Y NPNIN L(NIWP) V7YUNI NDYIN NINN :HWNY INT) NMW» PONNY N2Y 20
(wp) oNpand

79 NTNRDH N2X202 NYHNNYNN ND NON NNDNIA NYON M DY DXNMSN NNDNN DIV NTPHRY MIPIN
NODIAN NPV NPT (2 ;11D TPXVIN TINN NTNRD (1 : MNIPY NYINPN DY»ND DXININND MM .09
DOVPMID NDDIN NTNID ,DMIDTY DIPNYNI YINW) DITNRINN DIIYD MONMNN TIN,DOPNYN DY NN
PSPYO2 VIO (55 71PNONDID (45 100N NN DY NP (3 ;002 TN TINN DI Y dNIPN DY
NITNNA NN 7217 DY DIV TP T MINID YTV 1901 0> TIHNN NN DOY NHNNN NIVIND NTMIDN
N1 13-2 VYYD DXTIVIDN MY NNON I-T MNIY NNONN (2018 ,N7VN) NV DYLN INMD NINPN ND
IYIND PINY-ON NNNIND TIND INY» ;2019 VOMNNI DM MNONVYNL NNNDY D>TNRON 1000 DY 190
.270NY MY YTIDW TARD ,NIIYN N9Y NNONY IWNNTHOYTN ARNND TINOY 19D NV TINN TIVN

7999 MY 4.6

DXVHNYN 1N NN NTNY MDAD) NN NVYN NINDAD DIVHWNRN DMNY DMWY 1NN DYIYI
SNPYNI NPINLP VDYDY NTNON MXI0 NN INDY 1N .MNYN OXTIIDN NMION DD

;YNNI YIDOY KOO NPIVINN NDWNN NINIPY IR MNY»HN M0 -
; NTNON N220 NI AWNNN 1N M0 -
TP 7 DN0N MYNNNI) NMION DY MNP MIVIRNDD M0 -

MNMIYN PN ,TPMIND NNDNI MNYPNI JPIN ,TINY DTND NIY INMD JPYN 1NN DDOW 9IN D)
.N2IN DXTINOD NIDND MYNNDNY DTN NINDNI

: DIMPN DXV NN NINTHN DRIYI YINOWA NINYNIN N2 190N 1Y oD

DDINNA MAIWIN NDVYN MMAD NTNID NI GOIN NXIN —2vNn XOD awnnin >y 1n — CS-Unplugged
NN DXPNAWN MASWN NDYIN .AWNND KDY 1NN MYNIANT ,AVNNT MYTHI NPOXRIP NPYI NN DY
TPTNND 12105 ,0992 , NNV (OTR) MY M0 MNMP .T25 IN N¥IAPA ,)NY HIND IN MNDI VYD
n2aya nonn (http: /www.csunplugged.org.ilzlessons/) maya N (https: //csunplugged.org/ens)

SMATINN I9IND NYYIINT,NY )2 79119) |V )IVHIY /979 ¥ DY NN

,2°99 115NV ,Bebras: International Challenge on Informatics and Computational Thinking
29P2 NPAIWON NDYNM (VNN IN,AVNNN OYTN) NPPOVNTNN OTPD NNIVHY TNINDII NPT NN
VYT L2000 1IN 127N TN ,000 NMNINA DD 7172 NNOPNN NTNON .OORDNIN D32 190N M >TNON
Y N DOVIVI 0227577 MIAINND MMWN PIVI DY APNNVHD M TNND NPy NIND DY OWIn
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https://sites.education.gov.il/cloud/home/machshev_robotika/Documents/matseget_esber_al_atochnit1.pdf
https://sites.education.gov.il/cloud/home/machshev_robotika/Documents/anchayot_afalat_tochnit.pdf
https://sites.education.gov.il/cloud/home/machshev_robotika/Documents/anchayot_mefakchim.pdf
https://csunplugged.org/en/
http://www.csunplugged.org.il/lessons/

.NINN NN DN DNIM NTNIOD N0 WHNYNY 1N .NOWAN NYDIN 11N NN NN ,DNINON
NTNY N220D YNHRWN 2WNNN DY) DNPNNA IN DXAVNNI DOWHNWNN 19D SN2 NMYSINND NMDIYON

.(https://www.bebras.org/) 7°n)1m NT955 IN NSY NTNROY NPV PNINY MINNRDT

995 9150 YT YINNY NN DRIV I1DPPD0 NN DY NNIVN .OMINY .OPNYN .O>TMY : 1P — SKkillz
,NPP0NNN ,AUWNN OYTNI OWYN YT IYIXTH NMIDIND DN DIMINNA PIONNY ONY TWAND) DN YO N
DUIN NN PRYY/TINDD DYDY D> YN  Bebras D nmyTa . .nmnm pinwn mysnna nanonov) mONN
M2X202 MUNNYNN MNY 2% MXIAPY NPV MYSHIN .MINNA GNNYNI/D NN M1NI2 NNNN 19INI
https: //pub.skillz-) MinecraftEdu — ,CodeMonkey > 77 MPd MIYARNDT NNV WD

.(edu.org/portal/

NPDIZIINY DOXWI DY NNMN NITINDY 190N YNA2 AWNNT SYTH ONYD MYIIN NANIND WIP — code.org
95, AVUNNN VTN TINOD NNNTIN 90 N4 D52 TNoN DY NNY NN NIV .MADN OINNI NNXVPN-NN
DMMP NI2Y .18 T 4 D71 HNN DMWY DINDNHY TID NITNY INMD .NIDON IN 71727, 71PN O TNHDY
DOPYA NNON Yy MDD JPONM MTN MDY N MNP Pon oMY Do 4
VPMI9Y . TONNNON DI TION NN IND N»PNN 1IN .(https: //code.orgrzinternational/about)
IDNNYN VYYD DXTIOHN MV .MIYD NNX TPRINDD TIP NYY 0) NNMPNNY MPTN 180 -5 Mmomvy

.D2WN AN DT 1M NN DY TN YIND DN NYTHM D197 60,000 11 1N TIPH NYYOINPNI IRIWI
NXVINM AN SN PY ,Code.org ,Wix H¥ 737 YN NYTN NYIVA NNV VL’YYNI DOPNN ,GONA
.(CS Discoveries) 2wnnn N1’25n DR YY DX111510 M3OND DXNNA DN NIWIN HHIY DN TIDIPNIN
DY WXT DVINY AUNN SPNYNI NPSPIOIN NI ,AUNN SPNYN NN DXTHRONN OXTND ,0NPN NNONI
DYTNI 2WNNI VIOY TIN 21-N NRNPD NPVNPN DX O) NN DNPN .OOWN MNDNOVN NN PHNN

1D D). ,NPYA PN, NN NTIAY ,MNINN ,NPNPN TWANDD

TN Y2A5IWN DMDLPRIVIN DINDDY,DOPNYNI ,NPINMN NI NIVONNIN NION MM N2D — Scratch
NN NNPVIANN L0227 NI T DY NN NMONM YIDYI NOP NI0N (DD DMIPY ,NNN)
TPNTPNI DONP D) 10D DIPYS DX TMD NYwHWM MIT -2 HNM N2>200 .2NN MNXNY XID N”ON
MWTN! DITION NNON NN NWNWNN N22A0N MY ORIV .AVNNN OYTNI DNNNND DINRY MDD 1Py
1992 DXWTHN ANNND NPONN AYNNN OYTN NXIAP .NTIDN YININ INNID NDIDA DY 7NPOPVIA AWNNN
990 .Scratch mysNNA 2aWNHNN ST NN YY IPNNIY Scratch -5 0¥ TNOY »PIN MNY9T NPODIY PN
TAT 2AWNNN OYTNI DNHWVIN NIMNIPY : XIPY ,DMPIAN NDVLNY IPOYA DIXNNPN 0T DY NMAY TINWON
; http: /www.scratch.org.il) NDIN oy TYNN ov ,Scratch

TIND 990 NN N7V )0 MO .. (/https: //scratch.mit.edu ; https: //stwwwl.weizmann.ac.il/scratch/

NN’ D¥PWNN N7VNA .D>NN NIYIND NIV D) 1D NPVITVIN NTIAY NADA INDNN T NNPIY NMOND
NP YV NN 0) MO ,Scratch YY nman ANN1 .OTIOON TOND NNXYNA NNOND TIOY 9D
5915 , 0P NPN AN 12202 YIDIY HY D27 DININ NINNY NN, TINNINA npmnn , ScratchEd

.(“Scratch Across Every Subject”, 2017) N72nn 701 NP0 ,MININ ,NPPONNND ,NAY MWD MM
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https://www.hourofcode.co.il/
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http://www.scratch.org.il/
https://stwww1.weizmann.ac.il/scratch/
https://scratch.mit.edu/
https://scratch.mit.edu/
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.D»2N NDLNDY YTV PTID> DTPN 92D DT NPIDN NO9ON NTNS N2 -Lego Education
NPIOIN NNAY N7 7PN NDYN MDY TIN DOV NMNON NIvann Lego Mindstorm na»ao
D12 OXTMON .(D»YPI0IN) DIYTH DN DINY DIYHN MYNNNI DIWN DY MDIPRIVIN MNMPNN
DXA5MN  DMNMIMON MMNAY NP PYNN - NMYNHNI NP MMDNN ,D%N>  ONNNA

(https://education.lego.com/en-us/middle-school/intro/computer-science)

INDIVINN NITA NI M0 NYPY

YTIVN DIRY DININ) MIAN DY NI D) INPPDA YD (Bocconi et al., 2016) 2016 -0 OXINPNN NITH
45-/9¥2 VY INT) MONRNNNA D) TR TPINNNA-NRIT TIPNN NN TPV DXANYN TR MNTN DY TINN
1)1 (47

e International Level: CoderDojo, Code.org, Bebras, CS-Unpluged, Code Club, Made With
Code.

e European Level: EU Code Week, The European Coding Initiative, Barefoot Computing
(UK), Computing At School, Code it Like a Girl (Greece), Programamos (Spain).

e Extra European Level: Code@SG Movement (Singapore), Computethink (Singapore),
Code for Change Myanmar (Myanmar).

Google for Education

Exploring : n°2)¢oN N2>WN XYNA DX1DIN NN, TN NOY NTNRON MARYND NINDNI NTHRYN 50 1IN
SV D20 DNV, DODNIN, MNXTN ,DMINPY OIMIN XIXNY 1N 1NN .Computational Thinking
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https://edu.google.com/resources/programs/exploring-computational-thinking/

(=) =24 N1

7791970 MITHIND 2N GMWYN NIDN DMP ,NPIYWIN NDYND MONMNNA NIINID NN NMNYD MINY
¥ NI ,90N2 .3 P92 IPOIV PINRNDN KDY OINNDND TN ,0TINODN NMON DY MINIPYN MIVNN 2
DYTID MMON MYNNNI ,1VI92) ,HH52 MIYOIN NDYN NYNRVN DY DMWY DY Y20V NN YD O9WN

DONNDM NXON TN M MNIPY,MNDL OXTHY NN, PN 923N 125 XIN 19INI MNYPHN NPDIND

NYUN NI NN, AVNNDN SYTH NPODNDMT DY DNYYIN NINIPY N2 VY NN NIYN YD D) DIDN
YN OMIND 992 DIWMD 21-1 NINNA NYATI NNNPN NI ,DNN MDY DD YONPID 191N INNY ¥V

NDXMN MY¥N NX 12,2019 XN 2295 NNIPD T DY UNNY NTRYN MY NNIND MYPIN NX ,0PDY
YYNNND VNN VTN NDXN NN NIPYNN ORIV YPNRDN 2972 NN NDYN NI MNDAY NODIN
: C4CT 13035 11 MOLDN NDAN .NIVND NI
YN NIYYN MNAY NVDINYPIVONP NVYIN N1 : C4CT
C4CT Pedagogy: Constructionist Holistic Pedagogy for Developing Computational Thinking

YN DN ONN NP NP POY NTIDY 19N KDY NDWN MY 1MIPNA TNXN DY NODODIN 13 DY)
YT NN D55 Wpnd

:9 non»nn C4CT

NTNIO NPINON NODIN MNYN .1

PYN 5NN 925 MAIVIN NDYN MM MDYNN .2

NYTN MMIND 992 NTMIDA MAIVIN NDYN DYOD MDWYNN .3
DXYNINM D>NNN D9 DY LN MM .4

D1V ©XYN),0»N12NN 1) D»VINPN 1N — C4CT-P myxnna 07101 0 1N5N WY DX NN
NVPNIY NTTIVAN NYHL INTH .DINN 531 PPNYN NPIDYNN D2y DXTYN 937 DXIVN DMDIN
DNY2 DMINN) DOITHIN DMWY DINNXD YD MDY ,OXTNRONN DI MIRNNN LISV NNV
O AN-VIRVDN NNIND DRI NPTNH DV NN NX OTPOY PrHIYNY ,NDTIN DIWNNDY ,NPNINOVY
D2 922 MPANT ITINY TXT 1N DXNNN NIYWIN NPIDN 521D, INIYI NN AWNNN OYTNHI DTN

T 00N 0) NPNY N9 T

NINNN PNYN INNND INIYIA TINN TIUN 37 DY NNMAY 7NP501299) AWNNH 2311”7 BI1II9N 15N
Y2 NPIYN ,NPYI PIND 20NN MDWN :HUND — NYINN 2591Y 10 non»nn MmN .C4CT ow»d
2910 IX T MNINNN DXMPIN DIVITON MM : DY —MNWMN 133I1DY 1M ,NDDIM NVYIN ,NPYI-NND
1D 0 WNTNY NY 1IWN DXV MYNNNA N Scratch ©YPI1va NODIN MM NIV ,0»NA WPH
MMab Swady C4CT nn)Td MOLDIIN TINTI DY) DYDY ¥ PMIVN NN PYN DXTION NIONY

STIPNN NIV DI DY ORI INSPN
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