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Abstract

The current research aimed to develop the curriculum of programming
with respect to creative computing and to investigate its effectiveness in
developing programming skills and computational thinking among seventh-
grade female students.

The research developed a list of creative computing standards and then
analyzed the Palestinian curriculum of programming and compared it with
the creative curriculum of computing of the "Scratch 3.0" programming
language, evaluated it, and developed the Palestinian curriculum with respect
to creative computing. A teacher’s guide and a student’s workbook were also
prepared. In addition, a tool for evaluating programming skills (product
evaluation card) was developed and three tools to evaluate computational
thinking (testing Computational thinking concepts - a note card for
computational practices - a trend scale for computational perspectives) were
developed to measure the effectiveness of the developed curriculum.

The research used the descriptive and the experimental approach of
two groups (experimental and control) consisted of (46) students in each
group from Abu Tammam Preparatory School in North Gaza.

The results revealed the high effectiveness of the developed
curriculum in developing programming skills and computational thinking
according to Blake's modified gain ratio (3.19, 2.65) respectively.

The research recommends the adoption of the developed curriculum
to teach Scratch 3.0, the adoption of creative computing to teach
programming and computational thinking skills in the faculties of
engineering and information technology in Palestinian and Arab universities,
the establishment of centers of creative computing in Palestinian universities,
the development of a curriculum of computing, and not just programming,
and the introduction of a specialization (Creative Computing at Education)
in the faculties of education in Palestinian universities. The research also
recommends the establishment of a general framework for teaching
computing from kindergarten to the twelfth grade in Palestine, as done in
many countries, the inclusion of computational thinking for all subjects, and
the qualification of primary school teachers with computational thinking.

Key Words: Curricula Development, Creative Computing, Programming
Skills, Computational Thinking, Seventh Grade Female Students.
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December 1, 2019 February 11, 2020
February 12, 2020  February 13, 2020

February 19,2020 August 13, 2020
August 10,2020 August 16, 2020

August 17,2020 October 15, 2020
Qctober 5, 2020 Qctober 17, 2020
Qctober 19,2020  November 20, 2020
December 1, 2020 February 20, 2021
February 28 2021 February 28, 2021
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projects.
Uses driven by desire to improve projects. aliall gauad (& Oseddioall ey =

Statistics in form cllaely dleasally cDLaall sjas <& e clilaan) Helan —

of remix tree, favorites and loves
:Everything is Interconnected s ¢ & JS .4

Connects solo and peers \SY1 Slaiyly clalaa¥ly Slilly (sl Jaall Ly —
.work, interests and academic achievement

.Knowledge and help pald forward (s aY clasledly cilac bl apxss -

-Control in user's hands sl & & Saall —

Crowd learning encourages lifelong sbsll (sae alaill cleal) aladll andy -
Jearning

peallass aglsaes Aokl claldia) ely Gy tabeill el 4nsll 5o Jeaiiall aleil
ddesl) dard 8 GsSY tpleiall sl ) A (8 Lgniass pgaad daliall e illy )81 ddls
Migys€ dails b aaleill Guany Lo U Qe jily cdnalail] daanlal]
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duelad) duugal) julas 2.2.9

) e ST ) maliall sda daagi o5 —daelay) dawgall malie araad daa€ o Cagdsl
Ll asi ) yulaal) Gadlatial e A — aliall o3g) dupe dai aagi Y oSls dualle 33l Bpie

HGITEN Ez\.g.c\dg}” z\..u.gaj\ 48l

daalal LclaY) ogal) adse (o 3T 5 ally duclay) dausall ulae deasi
Ll 3 eaelal) dasal) Lo et Y julall 028 o) il KI5 (CSTA, 2019) 3,65l
psle Gunl alall JUSY) Gei duchal) Lswgall e (B (IS danal mete il
Gl oS ¢ lgie maana] yulaaS mloai Vg8 g ¢20K05aY) saniall iliYsl Cgulall
A8 alac] 8 NSy ¢ Y poladl Chall dunliall L gulal) maliall dant 8 Lgie aali)
AN bl

Jentl) Alglang 3.0 (in)Sas adige CalaSinly Bald) ey 1S dualey adse
Bpd Gl (S ¢ el palil) Caal) il (e due Ui diie e 4BLiSiulg adsall b
e Jaust ) Lol ag al) Alsyal 038 B ilaadle o5 Leay oD hSu Ly
AL a5 g piall (e Al Angill g o Cus ¢ ugall lgwmse dinphag dunail
2D &5 (Al ) pdaall Cuyaiy oo Bslad IS 2aag Bglads Bglad culiallly IS 2 )yl
"exall ) S (e Gapad) oa daela) dssgall danyl Ugd g pdiall (o elgni) a 13Sas
Ciaty Behads Bolad olaill Y ABLaYU ¢raills Taii o g yiall 4lgil) daiil) (e (g
oo itisall Lagaady alatall Jiaa 15 Lusale Laides a3 0d 1335 «Jsb Yol ll3

st Al elay) alanl) doplay) st e 200 dacla) dssall julas A Jgeasll
oo —zalial 22 asas e JS gsdial lagadll- daclal) Lwsall malie lele
Lwsall Hida dd (e Bsdiall daela) dawsal) meiag — cup) o (EDSw daiag
(OS5 3)5la daalay duclay)
Syl alaall o elall) Al ey tAaclal) dawgall malia e agi Al Akl

bl Y A el HLaY) caa g "Cupl Gsaw " leaalas (Constructionism

pdie zlgiar Sy bl Ciall 8 1.4 GihSa damay Conpd palad) (palil) Ciall (ge daeDaina) de sanall (1)
Eor Ol dupad) (A 550 DS e 2.0 ShSu ey s Xy 1.4 GlSa Ayl 13V " 0

Vel dal o
SIS Has Do bl o agiig Ladle 8ypdia e uelal) Lwgal) yulas € dale e didail) 13a 5lS(2)
DS ey Dael oY) Lacsgal) uladd yolia A (e ST dllia IS8 cunall Lty o sunal)l Cilallaiaal) g

53



=Yl alaill dlgl) Ayl e cAachal) dacsall malie lgerdind Al papaill dapla Lo
s L HLEY) a8y ") Lt lgalag (The Creative Learning Spiral
okl Uy
Uglaal txaliall 228 caniae o IS — Gluy —eli) ddine — 5)sdiall Clagpadll .o
Aoy Aucgall 2l A1 agd
Oliar OIS~y Jiie dB Ge daeal S il (ogulal) Sall Bl UYL
.(Brennan & Resnick, 2012)
S clln )y (Berennan, 2013) gl zalidl o2 decad 35S0 dag )l .z
&l el "Constructionism Ll 4ylas e 4l dlasy) ablall Gl avenas
—zeid) JSelly ¢(48laal pans o aleidl 5)0) alaiall QS o ADLally sulal
ISeglly S5 s sl Ay o polamally —lpall —alaal
Y] Dl daslas LelaY) daval) ide J8 (e pdiall uclal) Lougall zgia
Qllall Sy (Guide) dis e JS daayn < Cus (Brennan, el al., 2019)
)€ Ay Galall Galdl G (2019) 511 jlasy! (Learner Workbook)
el ezl ally (B renall 1an Auhd b oy £ e (pensie o aaes (3.0)
s Al Oylailly clbplaill Aadla
iaiiVls dawgall (5355 s caall 8 oLy Gylaall b cpaleall mlay (GUide) Jutu
QS (Guide) Jalall aalg alsa < ety cdpaill daapll Gladl Glaslsl) < dadieS g dbrall
(D ) ) Caal) Lasad g Goplaall Gl 231 L aie i) oS o(Learner Book) il
& Cus Tl lad) Al obadlly dalall 13 4 alaidly aleall dacladY) dawsal) aai 13lad
tb LS beall sda i

"Constructionism” L) aleill dawls duclyy) duwsal) mein 1 ALY alail) ddudd ]
géie b Aidl) a2y ' (Brennan, el al., 2019, p.2) 0odly Olun S5 Cus
s2a 5 "Constructionism’ alaill dsliay) 48kl ) e algdls Laclay) dusal)
(st sl
il 8 zLaa Cpaaiall (o b anii g5 ((CREATING) aresill S clasy) i
AL 5 A8 jall 5 L) Jah G ¢ il

dse e Bsaial Lela) Luwsall jules DA (o e molead) Caall Zuciall Slasylaally asalaall 083 35 (1)
shas Bl e (TA-IC-17) Jie Qiall 138 3 5agasall Ssall iy (CSTA, 2019) Lehay) Luwsal)
https.//www.csteachers.org/page/standards : 3.l
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Ol ey g iy ((PERSONALIZING) pavadill of mddll alaill .o
g Ala (635 padd Siee il ddaid]
GAY) G Dlelall 4 ASla adeidll Lajp i ((SHARING) aSiliall .o
OS)lie (ae ey Gpdey sgend
Balels Baclay) agilales dealyal cpaleiall Lajg i :(REFLECTION) bl .&
S Sl
LSl duan e ot daela¥) Dowsad) e (A alail) Sy Cually GLASILYL aladl) L2
(Brennan, sals gl S5 elly 8y 5plaally Thinkering uslly GliSsun¥L ol gl
ez gy SIS e degens o Blae zewll 13 el al., 2019, p.2-9)
praeal 3 Cus ¢SCrALCH Ayl dad aladinly Ao daelay) dawss Lpad e Jpuaall
(agadll dng o salall HSElls ogalal) glay) s BN 2l 44 ael dlassy)
~3lsill —lalal) — Jualeill) AauslisY) Asaslall 5 Sal) aaloe CaliSind e dladal) aadi
Cpdll) Al pgalal) SSED Clless (UL —cblead) —dglaydll —EaaY|
@ " (Aadailly apmilly —meall Balely alaznl) sale) —elUadl) iy SLaaY) -l
panliall CalaSiny lllall diajd cllia o) Ladlad alailly (enpsil) G d3jlsal) alaall e
alaiall Jaay of o aletl) £ja 8 Ul ey aladlld cdajill o3 dsias cilusjlaally
(Brennan, el gg)als Gl 3 ey g danyull Jolall aiis aac g CalaSudd daall
aad) ol (Mindstrom) 4bS o elall dauls Cupls Ogams masd ' al., 2019, p.24)
Cblas alls Glady ja¥) & sy ASae 8 abeiall alig ¢ Jins g pha b SR laally
Adiya alealld e Gl Jaii lied " dale 3K abeally "aadla) L6€ Capt V los Sl " dules
GLEOU alaial) ol (yolas 13g8 " eyl ) ACEQ i 8 ac by ALY b ¢ yea
b Are oty clllall Hala Yols odhy ¥ U dledll coDSEA) Jal B pgla
Brennan, 2013, p. ) ol duhs 460 Le 138 cJolall alaly clidl Sleally elaiin)
aleiall )58 o 1ANSSIE) oS adine Ly 8 USuglly WS) (G 4D sy ) (179
— alaall —zgial) s ie Hlsally sy acledll o 1 glly calaill Calaal daglieg pan e
3 ceia sl calag) USegl) 05Se Ols clagin Ol nd (iasibe sl dayea Elgu saladl
eobiadls ¢olilly ¢ yalsV1) o aleiall andy ansty of Yy Galllal) AS derd & (oleas
Bl ) ga5 auiala axal aladll 38 GlliSy .. llall Ganadill ciag A sl
S alail) Lole ld
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Crall ) deedl e el LelaY) Gagall mrgia oy 1(ASl) Akyhll) g WA abel)
dpcal @ :lgls (Resenick, 2009) el lgdary (S dumay dbuld 6 LS
suliie glia oLy Lajd Jhaials Ji57) adine Cibug o(lgalatinls el Jous) datiia
olid Al aliall Llal (e wal) o) Limve hasg (Sl g e kel
(obaadl 038 aghs o(LaY) 8 Johadt o agrses Al plaal) Llaly clelaa¥) g
Gl JalS (e Bl b S el (DS mt a e IS (59 0 el ililalls
(ScratchEd Team, cumy) e (ilSu ales aaine Chadasg cdalll sda lgeais )
poen pedl gy (95 38 Al AdLRY) lsall ol peall 3 laill 5 eall Lig 3l 2016)

1(2.10)dsé 4 LS Gaalatial)

(ScratchEd Team, 2016) axsia .asaall duclaty) duwgall 1(2.10)J<a

aie o alell pald Qs oL aleal) LaelatY) Lowsall meie dags abralls pald Jals .
Ghlea 5l 4S5 agayline Laial (Ga)les) Slagaiady LMl cilblua oLy ()<
OSal ) pg dals bl oLty dbal) dngs Gl ¢S duaie o Akl ol
Jbaa) bl (Brennan, el al., 2019, p.12-18) casals luy Sk ¢lga)y) 448,
ald gl ol Clagivil 8 3l alie 3)5Ys "Scratch Teacher el Gl
k)l ddads) aml dladie Cilagtin) o U aliie aaeat] Gl
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Baie o aledll Cls elia) Saas Cgulal) ales G Jelial) Zela) Aussall pons
aadbal Jolal Wbl Jes ElSe adee pane ) aclecad)l & uiSa
Brennan, gsals gl S ey e =gidl duls 5535 ¢(Scratched Team)a)salls
e B Yleally  Lhall e s (el al, 2019, p.90)
.Scratched: http://scratched.gse.harvard.edu

il saq (Learner Workbook) callalls (als (i€ daclay) duwgall ades scullall Ui
5 ) AT B0 Sl oy 30 M 3.0 1S duaie e 3950 (ssinalls Jand) Gk
8Lyl cpoliall adaidad g aihlusiiad g 4Dl Jaead aleiall Cilaliss @lying (dadl) (any
iy Ansulal) maliall CalaSin) 8 ausill ) aleiall daagig o S auil Fils )
Osbelly L] e abeiall auadig duecal) Ahadsl) die duarled G R acdg cdalad aulas
Al daaddl (S daie lagitin) b da)lie AS)Liey aDle) ae

daclay) Dovogall Saaii tlengleiSal) Chuligh oy cdbjmall (358 La cilgay cAushdy) dbjmall
Brennan, (s)als oliay S8 ¢((oadll) (Sansl) —ggalal) —oSdll) ) o panlls
((intellectual) el (584l lasey ducla) dowgal) 4 aawt' (el al., 2019, p.8)
Lld ¢ alall andly (it Lasdy cdmgulad) Cluplaally aaaliall (10 de gane o Jala Cus

138 e pa¥l5 cagulall Bgaly b Slly oWl i IS e (AT pe Jelidl) aadd

Sihally AL Hpndll o i o(Lag) Llany Tan el

et daclall ) dawsal) o i G Lo DA e

— =Y all) Cognition £S)Y) & peall ¢ yen ) ausbs ¢ o (S culal)
el Lag ¢(eerrnnn ol LSl — gulall HSal el Sl -l Sl
(pastl) —28)al) — Jasladsll) N aviig (Meta Cognition) (Al

) s Y G cdalhall dudag cgalal) Clyide i 4y gedg 1 Sl alall L
oo T sl oda ey ead) y Augalall salid) abeil Cugalall sigal 2Ll Ll
Ay say Cgalall Sgal o Alaiie Clils 8 auliall bladilly d58lally Cgulal)
Qyalall it & X (CS Unplugged cswls Gsn cagulall alat) olail andy
O e A G5S5 (fy alially SIS Jals dalee Jgasd o cang el dds xie
BRIA

el gil) ad—aads ad —3IAT o) Jodug clnsleSll _aidl) 3l 52 1 Sl aad) .
—crpaill ol —dlles o —2400Lal 08 —Zllall it o —Laluaillg ajall 2 —(slaill
Lelay) dussall A8l adde 385 SAlls agall Cailad) sag (. astill ad
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el ilin) 5 Al AL sall Lngia duclal) Aasall ac 1Ll dugal) .7
05Ty Oling S8 dpssedall Closjlaaly adliall pssl pgil lassgilly ibial) @il e
Lasloially (i) ey (S seadll 1 DA (e "(Brennan, el al., 2019, p.100)

" http://bit.ly/hardwareandextensions 4l 4L 5.4l

iyl salely gadl) sale] dwjlas Auelay) Lwsal)l asin cdugulall claglead) .8
Brennan, el al., ¢ayals oy S5 Gludl 12 % (Reusing and Remixing)
Andres Monory- sl gijse Oganadl) shsiSall dagyhl e S (2019, p.56)
DA e Cpabaiall (s Lailgyll aed sa AaelatY) dussall dagall CalaaY) (' (Hernandez
e peiSar Lan clgle Ll JISE e giall L agine bl ¢alaanal) salels el dale)
Seajiar Ll e agiSe Lee Taias ST aojliia o)

'HACKATHON (8lSlgll' 2l e 2kl Lielay) duwgall ands 10 gilslgd) 48L& .9
Al 4ol 05l 231 (Brennan, el al., 2019, p.100) ¢5 aTs ol leasdn g
(Jyailly ccanlll 3 gl o)l 4l 4 Al AN 4l 'Hack @l o Gand) siarg Ayl
an appropriate  gladll Lulie Gk’ ojlocl La ddpd WSl slaYly syl
Bl A Lgarass dnyall diajall el 0Ll 3ah cuas 'application of ingenuity
5lies Loy cpaleiall (Hackathons) clisSlell miais b} samay e I i
Aiglat gl Akinn a)liaS clgple Jaall add e i3y agr dlia @3 aojlie glaY
Aglad dpalad Ly Gana Janlly cagihlen pangis ¢ ihSun agiyra CLEY dudlall dajd g
egyia Ogshug cle 3SEl Sl Chuaally (ysalaiall ashis ellhg cdajag Lirag deduag
(211) U< 8 B 7 3saill aladialy Gilgs Bl \adgas (g yens

SHARF &L

=

V\_/

(Brennan, el al., 2019, p.111) gl oliun "0 sl J A)sill cighdl) :(2.11) J<&
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dac oy dawgal) ABLEL 2\:15.1)3\ Cmabaal) 2.2.1

oA lgie palii dawsall malie A lghalag caclal) dusgal) A8l L)y DA e
Hlgies «9AY) Aaahal) malidl b lgie it 8 Al Augsil) peliaal
#ug (Constructionism i) alall sf elidl) alaall doylai e Lacla) Lawsal) asi -1
elaall 05 (g celinally Jaad) PA (0 plailly Sl Lati Jab (o igalal) Caulagi gad
Aphaild cdpa)al Sgall (Al 8 lgaed (e 050 038 PIA (el alaill dilee 8 aleiall el
SAY) Dahall dsall b ik sae oLl
=Y alaall dugila) Ak g cdacla) dusall malic lgle agdh el ik Gl .2
bl dgall (Al (& claladiud gl s (The Creative Learning Spiral
3.0 JhSu nan alge e DdlaSiu) dls) ) llal 5o Lelaill) Laugall 23 an .3
Fus
3.0 JilSu dasayd dpaaled Clagoady gy wliy -
Al Joa JULY) LeSLa Al ajliadl adle Glllal) salid ()Su adse e Ji —
dana ) adaliall 538 Ll A yil) Callal) ey LeS elilol e Zalas 03gh Clalll maenss
eale Jandg Lgie alaing aliiall 02¢]
el sen () gt S dad g CalaSiuly Aol lid Dy ead) e Gl Gy -
................ Crra a3 (gd bl Cuallg
Salayall 038 (pe callall dudice 13l
o Alens s Litaa 4l (Y a8l caaled gy lllal) saliy Levie =
BSIA A Lgian lgmany Al Cilaslaal odag cdinanll (o Aae 388 23]y ilagheall
Agiallas g Lgile diwd cpal
e sed tlgia JS Abby QLA Ayl Clidy el ) Qi dag leve -
ol aletl) (e ST dagenall e 5yl 4l CalaaaN L
g5 13gh Ca (s dmay abalie el Jolany (hSw adge daly Gl Joay Laxie -

ol SEl aen L sy Ayl Cuall i (Thinkering) ade Gl alall (e
.l gal (Lateral Thinking)
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O plad ogd g piall Al Aaiiil) (iayes 1o Asaddarl) dna ) Gugyd (e (8 o i .4
daia o S sghad JS Cupady cBshads Bghd pgpdall gk agiy o cosall ) SU
tle ae by Les g piall JaiSh Jia 1S5 Jol Yl Lmalaiy cllaaY) CaliSinly culglal
clUall gl alaill ea gllac) —
Loe (Claie = llee — cBlag) ) gopdall dilaty dudlal) o2l dajdll aladl) =i -
allall (6ol aliall araaiy alad dpet & e by
Bplads Solad g9 pdall gl (LDSally capnill) delen sk dal e Lallal) saclise —
asplaal) 038 i€y Ul ALl 4ujai
gosdall (anid (lgamaiy ladl) CalaSinl) dujles ok dal (o Gkl saclise =
Aoleal) 038 i€y lllal) ol eUad¥) praeaiy b sl
O9aTs Ol SS3 3 eddlal) (o) Jaienall alailly ol) Go3a3 e duelall) dasal) 28& S5 .5
Lowgal) A8l aat’ daclyy) dswsall malie Jida 4 (Brennan, et al., 2019: p.8)
il Gaaih ae 5 Cun Bhally AL eadll e s o(lad) Lilany Tan Ll o duclaiy)
tlgie (algi Bae (4
@ BN el ¢pAY) alie saalieg 3.0 8IS adge CilaSauy Al anin -
gl gl sl e 53l agaal 0hy ageisly bl
D) Jalig Al pe S liay alsall e agaplie i o Ll aadn -
Jdalgl selud) calaulanllg
gy Ausalall disgll it s taudl o lgd Gy aojlde sl Al aads -
Y e Wi ) Janll e dnndy Lo i) e Tualle 4ty Caped UL
.(Freelancer)
pb ac 2y Lae edalds SV g ity aleall g2 daclaY) dussall (a0 (s 00 IS (4 -
REE|
U= 2005) Dlal) Gianty " aidl) adad Blaw By Aadluy) Wl b 5S daeal ailly
O\l (ayag cdauhyl) maliall 8 0l paje 00 e Jelaing all Gan)Xi malie e (107
JEIRN
g nal Jgaal) (e eia Ganadty Alaiie palie meiy 1Y)
Qb a2 bl Ggiaall DA e adll (a8 credll mgie dlac) @ G
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plaall (0 S 50 Whgua b 2aaty Al el lins (anda Lghiiaal o5 dg ¢l )il 5)l5
pst sl A ) adll Gy (3ihla il Slaaal) 138 e 2ling ¢ calaidl) Ciligal) b Ul
Adlll o il Glegimgall oy Cus aladl o0 e S5 A rduaad) Gk -1
Auadlly (9adll | dyk e Bdlie Bygean

pyindy ¢ adeill Cilgall 3 daialy Sypen plaiall Jels e S5 Al rddelal) gkl -2
Acalidly sl ik tdhe cahall Bally Gpeleially aleall we Alelall AS)Ladlly S e
s e

pleily (A jaall aliy (SLESY )y i) ) alaial) pbn ) gL ey 1 4addsl) bk -3
L) Gyl (ASE da iy 1 e o I

Ghhll ain gd leaalie b el culall o sad S8 Dol duasal) o Cung
col) Gy 8 2aaiSY gihkally dde i)

Programming skills daall <ijlge2.3

138 8 Lady Grgalad) aste Gyl Zpuhll maliad) o daell Cipels slall Hsels aa
12 (& Ayl Gllaadll (e o il (Sly Gpulal) malia Hokail (A0 2yu 2
lgiay ¢ gulad) Silly daaylly Ligal) aulaty 3oty Lo Lageads bl
Aalall gl malie L Glas) -
Alauly Sl ailed cilaladly Jalally Cgelad) Jpa LS, "Caly opasd’ JISH jsela —
csmlall Sl sk Jal e aleil asenaiy Cagulal)
cBaaeiall Liluglly cas iyl jeels —
Gk G (selal) jSilly owlall asle) (o aead (Ally dussall malie el
tail Lo laysels ibad ey Lillasyy B o wsall malia
xS (Google Eric Schmide ) cued ely) dass 354 () llad 0
Cilasleall L glgi€ gt 35 "thie de csaniall ASLadl) alat 2l G (2011)
24K Jsa A0 Byl el i) abl) alasind £a€ aded e oS Galal
13) Jas 3l (Rushkoff , 2010, p. 133) "casSay) S!Sl JlSEl o
Ml daayn Cajlas Wla " §ylid de geadl daapll LS
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lgiag o) ul Buse Bk gl Cgulall daey Ghaie L)y daaal) dgaaal Dl
pla3 Cligra Y L)y Ciloslaall Liasl i LS Casall Cas ¢ o) plodd) Sl dpass -
bl s3a Joaa i Allall Aallas gealy Cjglad (LK oda (e dullall Cojuiiy daa i)
ol agle (3lly eyl e 8 aisatly gulall SEL s peil] Aokl At b
.(Futsche, 2006) «liisgh 4w e lsall <)
& (Comat, 2021) (Nl S 4 i<l) of Adys L Speiill Do apead’ =
Jined s o) COlae LnglgiSall malie e dnapdl Aatyall anpil) Cilusjlas
B b Lasly€ll malia & Cligigyl) sang tzmaliadl sda Abal (ag ¢ ol ()s€S
ol b Lginand g Badaag gy dragy Y1) Al (5K G ls) e
J8 lgadaniy IS muagis calaill (& pSall Al aag tcDlaall o3 sk (g
Cslanll a3y ¢ S auill JIKET he IS aleill ol (s3e o i Jich cdaanal
Lol dealsill Qg alasioly Aoyl e 00 Gy
B3 A SNy sl asecal) Blae a3 daelaill) dagall A8l of ) dsLaYL
(Livingstone, ¢sicaiid iy WS Aoyl alad agudi o Jand ¢daclay) sl -
) L)y cilaglaad) Laglei€al Lo as ) Cania g (0 OB Jsaill o8 2017)
Al DA e gla¥ls copaill e el e aad g0
Al G ) Jis S S Ly endl o Cua ¢4(CS50) dudle Gy cysn -
eyl
by co)li b ogulall pSally (EhSe eyl daepll @illge G A2y ABle cllia
lle Jgeanl) &5 ) Gaalal) Caall (DU 5 (Oluk & Korkmaz, 2016) sy 5 dlslyl
e e lgle Jgeanll &5 A 8l ae cusl) 83 pladiuls GhSu dman aulie dilas o
aeihlgas G pe LD (o dnaydl Shiles cn ADLe Ssmg Janslh ¢ salal) SN Sl
gl 2o o alaiall Byie o Gl 138 B daasll Shlge o 3 o ogudal) SEl) 8
Pa e Lle s aaly Clall el dnalell Jiladd) Jad aliags lly dluaiilly d2d8al) clghaally
oAl Al e S alige e LgiSlie s (lSu Ay Sl el i

Laslsi€ily asbell Gaytl Slsa e Sl il 3 ple 30 58 gl cddine malia 43S riilesS Sla (1)
cilpallly

https://www.edx.org/course/introduction-computer-science-harvardx-cs50x (CS50) 3,52 L, (2)
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Computational Thinking (=guladl sl 2.4
g:l\gubl\ sl Laupi2.4.1

"Gl sand by Jleel ) Gt ppalall Sl G Gl e aaall s
Jtay) oSy (Blau, 2016; Balanskat,2018) 4, (1980) alad) 2is (Seymour Papert)
S0 Sy WS (Jeannett WiNg) miy cuils bl Pl e @isd 4 slaia¥ly al gyl
Chioccariello, Dettorini, Ferrari, Engelhardt, <lelails ohads iy sha)lSsud
:(Bocconi, 2016, pp. 15-16)

Aae (A "Ll dgag dgee (B "osulall SEl mlhas Tmuy cula’ G
Jiah " gulall a0 o 'z cedl (2006) e 4 (Communications of the ACM)
Cpalall elalel Gudy Lealatialy lgalsd paaall (K4 Chlga Aesanas cbidle galaill S g
& iy opalal) D dande Jss Usas Won Lol sl lld ia Allaall o2 cujen 89 (Lo
Jon das Ay 2Kya¥) saniall Vsl 3 Eigaall agill Gulaall aLai (2010) ple (g cailal
e BUEY) 2 ol (Sl "ming cuila’ aag Gaesd) Calgd Oial ae ogulad)l Sl danag Sl
Sl clles " ogalal) Sl Taan byl "ming coila’ 1038 (2011) ple b 4l dae Cupes
Aalgy Jlad IS0 02005 (S S (8 Jolall Jia i Cums Lglglag COISEA A2 bua 8 diaiaidl)
Mol g Gy o) opulally 0305 g cLinglyi€l e Alkiss 4S8 dlae 4l () aguilal)

ol s 5 (2011) et (b aselad) SR llaas 'ry cula” el o o
cuglat Cus " (CSTA, ISTE, 2011) Jé (. (Operational Definition) ladall JhaY)
adeill 3 836 aa (CSTA) sisuuaSll ales Lieany (ISTE) aleil) 8 Linslsiall 000l Gymanl
Sl ) e Gy skl e S Chall ) JURY) Gl oo el delially el
lrs gen (52 (e 4l (55 agmladl il st ) sl ol Sisss 3 ¢ gaslal
Ol PIa e JadY) 353, (CAST & ISTE) Cinen ¢ yie B Caall in JUY) by
ped (MLl iy cpulany Cialiy igulal) aglal ales (Lo (i Dlense (o i W (4
Sl Cupeall sl

Clipall DA e lgaeds Wijed eSSy Chleall (ar Sba¥) Capaall e Jadus
il ((CSTA, ISTE, 2011; Bocconi et al., 2016, p. 16) laSh LS oy «lsallg
A0 ailiad) (puandl ¥ JEd) i o) ety cISEA Jal Llee 58 (CT) oswlal)

) 3 53 Luall (63N Clglly Crgalall Aot e WiSas da oy cSaa) delia —
& 5> 192319 Lguladl a e L ya .
Liahie Gl Jlasg anan —
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SSlaally 23kl Jie laatll P e bl Jaa -
(el lshaal) pe Alde) oy sleall SEl (PUA (e Jolall Bnad] -
5eli€ ASY) Dlsally Clghadll (e mije (33 Ciagy Aadll Jolal) diwig Jidaty yaan -
Glelag
L ASEA) (g0 A giie Ao gann ) Leltip cOUSEA da dilae s -
daalad Tl 28 A0 Callgal) ol cldyeatl) (e a0 DA (e Wjsats Cleall 02 e oy
tdadig ¢ gagulal) sl
cal ae Jalanll 8 AR -
Apsaall JSLaA aa Jasll 8 Byl —
pagerll xa malaall -
A gidal) JSU xe el e 508l —
e Ja gl o 3aall AV pe Jandly daalsill e 5l -
cgmlall HSall e lia¥ly iy Bynal) aad) Bladl Caupeil) DA (ga Jaadls
pal (yaa “CSTA LSyaY) usulall calae dasly =i (g0 (ogmalall Sal aaas o5 Gl
cOoslally gy ¢ capulad) SED 1 g ccydally golad) (Al ales B Geadd) i ol oS
.(Margarida, R & Other, 2017) gl ySally (e DIKa Jag

e lenag WS Gnpdially (salall il clgal Asalall Blgall g osulall 5Sila gy
s B)lgaS pgulall il (2.12) IS & (Romero & Vallerand, 2016, p.4) il
opdially galadl Ol clylga e
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d.oe0ll slig Lo g d.oall
ulh 62800l datiliu Aol

alemo UHO vl g Piguasiy dlol

OQ 223 g Ullojigall g 2yl
agbill g Jdall g beall
Ol o d.ojeoll guUSm))

z

ansia . Oupdally galad) R Chlga n Asald BlgaS galal) pSal :(2.12) IS
(Romero & Vallerand, 2016, p. 4) iy g g,

‘ggulal\ sal) wliga 2.4.2

Cpaill a Gyela Al ogalal) Sall @l (Hunsaker, 2020) Slaigss S
(CAS ongl WS agug ppant o cpaladl saelad €3 Gl (2011) sl
t0a asmlal) Sall oSy Barefoot, 2014; Google, n.d.b; ISTE, 2014)
:SKills cfylga Yl
sl cillenll ol ULl 4 :DECOMOSILION aseadil of Jalail)  —
Mg oSanll K jral ehal ) el
Ll 48, :Pattern Recognition hla¥) Ao ciadll -
bl 8 an s clalasl
Gob oo aedll 4l ST Al Jas :Abstraction asadll -
Ay yall pe draldll s
sha Cladaill sk tAlogrithm Design dsajlsdd) asaai -
Llbled) ECay ASE 238 Jal Bolady
e dlla o e B :Evaluation asdl) -
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:Attitudes clalas) : Lt

DI da e 2yl 538 oY) :Confident 48 -
Jalgll Je 5yaally 425l :Communicative Jdll Jualgdll -
LAY ae Jlad U<y
JSUally Luall JSLie mae Jaledl Lo 5080 :Flexible digall -
A giial)

Approaches clasliul g abjlia (G

05 allls Cupatl s Tinkering qallly dually cujatlly sidl) -~
RERENPE -

Aelially el :Creating slidy) -

Ngasaai el e Gl :Debugging guaaill -
bl cPersevering sulall -

J1ae Jaall :Collaboration gl —

Glahall (ya waall diadie) (sUg— (S dunay Jlae & osulal) Sall ALl YY) L
:(Brennan & Resnick, 2012) "eluy' s "Oluy’ J8 (e anda 28 —dallall
e "Scratch” aadse (A Llall duy PR e dald) suoedl @lgiad) lae e
el el B ey (gulall Sl iy sty L )
Sl aalidl :Computational Thinking Concepts (aswlall &l aalia .1
Sl res (A5 Lgaline Lol malia a5 cdaaall o] Cilinasal) sanian Lo
Event &l —Parallelism s)lsill ~Loop Ll<ill —Sequence Jdededl) : a5 daa il
.Data «tlull —Operators <ibleall —Conditionals L all -
clolee 2 :Computational Thinking Practices (aswlal) S&ill Clujles .2
S aas Lo slat caleilly il e e Zungulal) clusled 35505 ccagulal) clale
oY) —Being Iterative and Incremental 8Layls o )hSall Jeall £ a5 calail) 44k
Reusing and gl salely alaainy) sale] —Testing and Debugging gessills
.Abstracting and Modularizing z3ill aagy s=daiu¥) ~Remixing
:Computational Thinking Perspective  aswladl sl (clalad) cjghia .3
onall roag calladly oAVl GIL gy Buds Auguls Ghgliia gl iy
.Questioning «lsaiwy) —Connection Ju=Y) —Expressing
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el dlglas duhal das OIS GE)Sw Ay Jlaw (A& guladl HSEl Llall jlaY) 13gd
DY) gy el cand) 32§ 85 A1 il dealay "MIT" jiide 3 s o)l 50 SV
tsty cdlad A e pagalall LSEl Jol Cus alal)
e ¢ mpmlal) Sl anlia 1Yl
dima dage 5l Dl oo il b daayd) 8 ) asedall Jicy :Sequence Jededd) .1
LS dana ddads ki (S A lalisY) sl L) clshadll (e dlulus
s Jubeatl) (e Jedal 1 o ksl ccilye B0 Jodeall s Jiads tLoop sl .2
NS Ly (A e
Lilugll & bl paie & —5aT 8 Gigan s ) LAY T :Events sy 3
DS dma gy 8 el
Gaas Al cladall Julos :Parallelism & Debugging sWaad) gy ¢l .4
) pmay (508 Liayy & cgl) et b Gaaad A oLtV piea ol cgl) i b
tfie canly Ciig A Badaa dad Jadd Sl 4 dsieall ciyuanall tVariables cpiad) L5
Al IS aaly colasy]
(ol =) (Dl —ca) HSI olatls Glay Lo sag 1olat¥) e
(X, Y) Sliha] e Laiall e (81 adga  Jaly rlilaaY) e .o
i ¢ guilall ) Cilulaa s Ll

ookl Q8 eelld Aglaa o5 (LB ekt :EXperiment and Iterating LSl il L1
> lghall 038 wag Lpnill a8 oyshas o cduyns o cdeg yia ALl o i oy S
ALk 53 g gyddl Slo deany

LS de g yie dee e Wall Xk of :Testing and @Debugging guswailly ,lasy) .2
coladY) CadSioug 4oy e lllall Gandy Oy Wgigds vie Llag COISAA ala)y 4l Jalad
g Jolagg

Ales jlie plasind aey of :Reusing and Remixing gueal salsl aladiny) sals) .3
go clayghas Lo Jady AV aulia aghy 88 Ul wodiivn ofy Al dasls IS ]
LA AL (3 gons L)

i gl Jones 5 Laxic) 1947) ale ) (Debugging) « coswlall maly b oUad¥) monai Chmg anys (1)

.(Grace Hopper BT un 8 yugil) Qgulal) daaym B)EN
https://searchsoftwarequality.techtarget.com/definition/debugging
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Al CeiSie of Abstracting and Modularizing:z dlaill auags oeadaiu) .4
le! dunal) alaliall el LESH oylad) G il i Gy ehadly IS s Jadg
Legin 48l

e ¢ gulal) i) (clalas) c) glita : Bl

4 e audiy adil) Gilyiel a5 :Computational Identity dugalall duggd) .1
eine (o S pgeil Ny o Ll bl e a5 cugalad) Jolall 255 e o
Galadly A ol ALl agiSes 4l aguasii (& Qo I oy el (el (g S
aglsn e (aliiY) sliag agiba Gueail Caulall Bgal alatinl agi€a (alasls

e B osall gohiy :Digital Empowerment (<3 uSaill) daapl) gpusai 2
G 2l puage Ausulal) agings ping aglSal Ol Gl A Cpalaial) sieY) o
pelec Cilaiie Ol eedll ) Gibal) linyg agags U Bluals Gl (e g Al
O g caall 13g] daiii . agiladine B 5 Aalall gl 3 580 Gaa) e 5yl g
sl e cpld 535S oy Buss Ausula (asd dalie o (508 agil Liad Gl ey
pelon (e allall 8 cibaatl) dgalge (Sar RS D55 (o pgar (S 5 Lghiind agiSay i
dowsall P e

psanaill (gl " olital iSaY oL Ay (o dausall O ) g :EXPIessing uad) .3
$Li) : paradill (o) (Lo padal Lyl CilaliaV) Al (o) 7 bily manad csLaY) oLis)
Gx Cun NS danay Ay llall SIA) jual) ey ¢ add Sme @ld oladd]
oo iy avecaill daladin) o8 s daih @Dlgadl Gad Gsalall o sulall Sadll
gl o8 Pa 0o @IS el e’ " Sl o il SiCs dlsSy
VBaaall

oLl alall Ka " A g i paddl) e el 55k al5ieY) :Connection Juasy) .4
ALY Jelss PAa (e 4S5 @ s BV s Al ) dssal (e oSl Lovie daias
S eyl e IS aaine b Dl e daleill PA e = gAY ) Jsaasll -
Ceall 3 3.0 GhSe ey aliad Jead) Glesans 8 553V g delill DA e
sl

Aasinl) SSed Allad) Joa ALY 25k Lo 5yl el :Questioning  wlgaiud) .5
dusalall Lggl) ) Cpanall Bilia) o5 "allall (8 Gagulad) oLiY) agdl Alad &kl (Luwgal
DY) 13 Leassas ) coplal cluball e apaad) G5S (( i Sl
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: Ja sadl e il o ppalall Sall Al pailadll (Wing, 2011) ziss cissa
bl 585 iy Cuals Ay Hlea (osulall HSally cdaasll Gads aaliall Lo 5850
selall HSal Sy ccgulall L Sa Al daphall Gady Galall clde g Sa Al
ol S e iy 3 ¢ Ll i (e g e ccosend s s IS e
Bulal) () b gl Sl e Ly Lo S o Ly Wi 30 alal) Gy 3
@ﬂ)u}fjcgﬁbﬂéu\ J}?dewjﬁe%aﬁngﬂwﬁgﬂ\
il sbudly il elSally A gl gh (pn Lingis 5 ) Al Byl 3 el il

£ Cun (gt i Byl o V) igulad) Jlae 8 jela osalall SEl o e a2l
DA (e At

ddsadl P o (CS Unplugged csals Osn Gaulall alai ) jolate —
.(Faber, 2017) & 4.l (https://csunplugged.org/en/)

IS G degane Sllag (Alexious, 2020) o9 als el duly S5 LS padll -
Gyl B Shelin 1 s lage thugula G e salal)l SE) adanl JlilY)
Ayl

B Al maladl a4 4l Ay G cqaad) ) pla -
-(Grover, 2018) s> 4uly29 (WwWW.computationinitiative.org)

Sl zad) das panlad oladl Hgeds GllXy o(Li, 2020) J duyS (Stem adic) (aie -
glsdl & L& (CT-STEM) STEM L) s asulal

.(https://ct-stem.northwestern.edu/) «<(https://www.ctstemacademy.org/)
(Yu & Chen, 2018) (pén 9 g A< E\:a).atd\ o)l all gchjamy\ << Tée

Gy apm Ay JUkY) (=) JulY (Tangible Programming) 4 seld) dsadl -

s <uyje Cus (Bers, Flannery, Kazakoff, & Sullivan, 2014) ol sy SISy

g ) e Sl zlee Qlingl) PR e daanlly gulall Sl

A oad Le 13y 5Sie G B mgulall SEl) JUY) alas 4l<e) ciwy (Tinkering
Al ~alial)

a5 (Brennan, el al., 2019) ¢ssals Oliy AuhaS daclay) dueal) zalieS daayll -
g la asanai vie Lacliy) dagall caalag AN ((Jun, Han, & Kim, 2016) Osals ola
crsalall Sal) danl ))Su dana
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Ll zeid DA e BN sl pgulal) Sl Ly H6 S5 ) Gl L
el Gl deaia (s2lg el

Aisnyg Gl Jd (0 peallly (E3)Sw Lnan Gl (A ogulall pSall ) spca b
fide Ji e ogulall Sl auil Glagie EDIB ek 23 (Brennan & Resnick, 2012)
f sty el dasall
aiiljlany lSe dmayn Al ajlie and 2 Gas B o Aa) cdlid) L]
A gulal
laslas) o5 )l Lapulali o5 Al DAl pracaill il gyl ans : avacal) il gaylise .2
e gane S o aoyliiall aaf daas Glld aey Al (e il AT Gl Scratcher ddawls,
(4) 5 «diall 230al (3) ey (s A s (2) eondl gyl aleis Lo 252 (1) 5
e ddlal (3 (e g phall (z3a) Ll Bale)
3 adyg) dlae ok Ce 4l psalal) HSED okt 3 alaiall gk Cus alaiall g8 .3
S Ty U313 agililed dimast DS (ol it e sl (Ruig 5]
t ol D3 Gl oo Sl eal opulal) SSE aniy Jlall Gl 16 S8
csrpalall HSEl aaalie auil Byee HLES) aread O i mgmlad) SSETl) aualia ]
Dide lysh Sl AL 81 DS (e ddaadle Al asena’ &3 2 galad] oS Cilglas 2
aclal) dasgall
olall Sl lalanly culyglaie Gl slat) el pressld 23 2 gualad) il @) gliia .3
Lalldal gl
fod sl O AN salal G prgulall ST a8 ) Gl 13
S rsalal) Sl aalad (il yee Lzl L1
S saladl Sl clpled ula) Alaadle Al 12
S gsalall HSall gl Gabidl sladl (ulie .3
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GAI)Sw Ay gulal) iy daslay) dagal) 2.5

5o L i) 13 Chsie (4 o3 (NS Ly (osalall uSally LchaY) daugal
JULY) e bl gla ¢lgd dullal) ASay linayal) gl M) Aalall Dlai ¢ pans Lgudans Lkl
larll ALy Al 4l "Gl sasd’ allall gl (aaiy cAaanll PA (e apulall Sl
gl agaa (8" gaal Aa] sk Al "aaaly o3l (4 lgales lly "Constructionism’
Creative ducluy) daanll ' lgle Gla ISy (SN uSally daapd) JUalaY) aleil Linglgial
ity Qe Sgaall b oduali slad cuaali o5 TS Ty ) 8 8,540 <Y 'Programming
plalag pgadlsas Ll cilalaial LS (& oli Gy " GialSu " JIalaSU dije daa 43l ol
Gy ¢ pgalall el Lenl LelaY) sl (ool (3iy Lguany D Gyla jshag ¢ Jall jumall 38,
AV ge ASLE & Bl 5 cdegpha Jidty S ASHE Jr dline ey A e gmys Y
dag S elld IS cauilly diaaall (3 GpAY) e Sl Cusy b Jany 3 cdaal)ll 3aal) il
e lle JB b Jealsill @ (g dugalal) AN agulall LSl chlga bS] ) Akl
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Saa) G (A sgally sulall ity us ) dasall 2.6

OIS Cus tlgie i LY Wl G Lgally oagulall Sally duchay) davsall L
selall Sl QS (@l —lll) daads 8w @ (amadd e AT Jeag b dlle (S
a3y dansly oansd ey (el alosall allal) ) Cousiy (530l oo sl Sl din oaslid oynd
el el s (63 dall Sl 8 Sad) Cpalusall olaleld dssall Jlae b Ll cusulall ale 8
laysn culS ally Lald ASyaiad) eV ISl (3 Gaabesall elale e SISy cagulal) 3 LY
(2010) gy ST Casn ks Ciatia b Cpabeaall auls igails Job (3855 Al ccudgal) b
(LY aslall Gl degusall) (& Cisnae Aeklil Gl oo Al dlae B (Lay) o
(laliall (3aka) Slgad Gy Caay Jeady (il (saighl Sl dlagiae a9 ((3Hlas]) da)) Adagladdl
el Cigudg uedll CigeS Glin b padiud Cigals lgn) b 4l Ly dgma 0 ddiaal
Ogaadiiall adlagy gl )<l Jasa g dae sl & glaY) e <hali ((Luner Eelipse Computey
DS 13 o (Guglielmetti, 2015) siablass s 3 dadsia jueg dede Ciyla)y Adgi b asll
L) Gl A sl @A) sadsll il o

ity A sall ale 5 ) 8 (Taylor, el al., 2014, p. 3-6) Gssals jsbls Sy el
SN Gaalesall o (Arab Mathematics and Computation uw sally dusall cilucaliyll) < olsic
Asalay) Al ) dapel) ARl pe il Apals )l clallaiadl) oy calall 13 alinS) & Juadl)
tiacalyll Cilalhad) s3a g (g

Sal by yualal) cdgll 8 ¢Zer0 i’ ady o dulag )l plBY) Uas (ggina Y 0" Jha -
O ela o(JEa) daaws e 10 o) 8) (e alai (he 2S5 codjiar oS ¢ 0053 "0
el bl il DA e pall 1 gleasaa)

Ny dgalaiall e dale A& ¢ o) sloall das pa Caal) yallale @by ez pal) -
O AES Olgie e lgaats "l AalS b LAy CBLSS davigh palaally ddlaial) e
Adiaally el Glus aulill )3l

LSl e a1l AN s o se aBlsl) 8 "Rl mllaias A lsdd) -
Jeasill Aiide 3yl Lol daiiye LSy ¢ capall il ol ) Jea) (3 iy iDL
Aulaad) dilaall Jls )

las e 5B clgle Lxiel 19 8 7«6 5 4 32 ] 0 50 shuall B -
Ajlae 138 A8V Al ae Jaladll 53 Jead] (pad dnpall Cilpaliyl) e cpall ) doia
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Plaill & 8palie (e capeal daa)lsd uay Jola (Bl o e Lulag )l SV

(smlall 5SElly oy plall 5SElls Luwgall ale a8 A Gpalesall Jumd U ey (o Laa
Fhy Cuils diaie Laie (2006) die S ce)lsdl) S8l sl osuladl HSall e sl o< )
e lon S Jual) 8 4 ¢ ogalall Sl Clga s3n] Canan e lsal) Sl Can il cdand
G5 ((2016) b dadyys ((2006) lingh Ay S lahall o paall B 4l HLEY) s LS
(eatsal) oSall) Ada) et ) goal) sl b oad (Taylor, el al., 2014) 05030

) Jadl) (adle

zeiall saalie (mms 3je zealiall yglad Jolin s ¢Cunll 4l Aaalal) SN il Jolis
) aliall sk 2 3laig cmaliall sk caullufy Claad e zye & catlinlyag

Lilaadas ) Bolaig cdansgal) Jlaa (3 Lyt SISy alall g yaiy dacl ) dssgal) (a yaial
zalie ) J&) & Lapally daalledl dogall She e Al et 5 (gAY cV A S
dagall Clgal€s - galall agle (e Dl sl Qe ! Jle S35 Gl Lsgal
bl g L Gudlly £l )l ¢led dersiunall clylaill =yl (ihSu damayy Jli daelay)
aeil) " Al il laladl sl ) deadll Gyltg L elaly) aleill dugila dylaig Al
sl pa lpasanat (B (3815 )< duman B O CaSy cduehl) sl 4Bley ' Jusial
LAY Al Asal aa lgislasi (Sab Sy dueha) dasall gl Gaaliaall ) Bk

als cAasgall malia ) Clagleall LnglgiS malio okt 43885 Ayl gl Jadll 750
Arsgall s daepll alie cllia sy

(ool Ll adet Jlae b Laguad g ailioe 2 bty galall HSal 1) Jadll Ja)
DA (e danits Grla o ans zye g dilide (Blay culld DA (e 428 Blag cuailad H<
sl Gl DA ey daelai) dasgal) malia

Lnayy (omlall 5Sally dachall) dasgall 1 a9 Cinall Cilyiaia (G ABDR) ) Sl Bk
.L@l\w”* 19 E\EM\ 038 C'_I)sk.i* g_:ﬁ:\s‘g ul:ibSm

& Dasgally osalall 5Sally el davgall dealgio Dabals daaly G Jeadl) aua)
(Pl suandl (8 dasgalls (A clale 0S4 Lae 1ag alall 138 o (nalusall Juady oBluY) Gl
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&) Juadll

Aalad) clahd
tod ¢ oslae eyl b Cnd) Clallaiad Al ciluhall s deaidl) Jsli
LSS danayig palal) Sally dacla) Lgall Jsa il 1JgY) gaal)
ApelaY) Lsall Jon Sl 1 HUN | gaall
cselall LSl Jsa cilalys sCE ) gaal)
Adhide o) e GBS Dna g daasll Chlge alylin clulys szl gaall
bl Gluhal) e el Gand) sl 13be BN Jeadl) Sl

Sl Laang gulal) pusiilly Lelay) Luwgall Joa cilads 1 J ¥ jeaall 3.1
ikt 5 Lo aledll (3 salal)l LSE) g s (Mgova, 2018) lage dus -
Ay A Lo dadedl) maliall & gl Sall Glaladl Cumjaiad Cus ) clgadll
bl Cang ole I8 Lol maliall & osulall S SEl iy Gayll dgall sV
fmlall Sl alail 3ykall aga Y Al AuhaS Ml b Gapd ) Gsalall asle o

csmlad) Sl Laati] angal ) Apma ) Apaled Auaie oLl o3 13
oSl Gt dulyll o2 il (Romero, M. & others, 2017) Ogudly somag duls -
Opmalall Akl @il Gun o el adetl) 8 BelaY) Dawsall DA e selal
Bl sulall Sl Gl lasy cuall @ il plasial daeha) dusal) daiif b
s ) dalall bl o gls cdacla) dawoad) aojliial gyl andilly ¢ Sl Jalanl)
=Y gl G Y g ¢ V) Jalal) 8ol 3gan ) 5LEY) pe By duagall Sl

cdadl Aae)lsd 2Bl (e 359 SCratch aylial

il e 3l bl 5 Al s2a cuals (Jun, el al., 2016) ¢ Aly ol dulpy -
GV JEhSe damaydl Lela) dusgall aleall dids Caphags DA (e ogulall Sl dpai]
Cebils Aayats Aalin i gendl cLnglsiSall aiassdiliale sgaal Bilusl) Hde & sk
csmlall il Al Bl aletl) Cuilsa A L el de ganall (355 il

At (e gl Auhyal) o3a 23 (Blau, & Benolol , 2016) Jslsiug Sk 4uds -
dpclafy) sl Jan Lk CaiSiuay Lglll Qs COUay phall ppayeal) Gl
& Dla (I ) Jaal sase ey Taln s Bl L) oS0 aaypean e 8yl
&bl (mpeall LAl e agiaai ale 17 =14 o atjlael =g Lla 17 2yaal
$laall &gl (o paladd guad Janyd Gaanatll deganall Ciality (Lilsdie pSliall (s
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Js> salas Bpalae Aalaall desanall by Lyl 1S5 EalSaly Ligyall o oS5
Gadad b))yl e Ul Ll aen 2als Jaxl) s glayly ¢ Ladll e
Dt 3 Ly agaaiil i lly "Runay aulia’ asecals 15alds (SCratch i) Su s
deganall ) ) Canagly cpulae aeSan U (e "ama ) apliall’ aul & (S gi
sl IS pgilliny Jiis Wiles Lasanat lelyl ST 1S ladll imjaal) LN A pal
Aoaii] Alpusg A £ISY) b Agieal) cilplaill J35 ae o)) Fagal) of ) bl s
hall i jeall CLill Lagiad g gl

Caall 4l il A3jlae ciagind (Oluk & Korkmaz, 2016) les)sSs sl Ay
(Dr. Scratch) cusll sl e Scratch (ilSu aulin (e lgple Jyeanll &l Gualal)
Ce A3)Rall 038 Aushg ssalad) Sl lgine (ulike (0 e Jpenall 5 Az
31 Led Dla A bl 8 Bl Gl #3sa aladind 5 i) i) Cus
g s anld 6 558 D Scrateh alaaial Zualul) daeyd) Al s 5 (il
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Gl () e JihSe adinag duaie) dSiglly (s1ker lllall alat) AN gkl
& Pl AS — i gl — o€ Ayl Jseally il 3 Slilad) o (S by
Ay Bygpals g sl (& aledll b Axlal) Gl e sl o asulall oLyl
@ L dainie S [ ISl e 85 palls s dusyaall 8 aladll oy dille AS [ daiiia
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dee Uiyg Ay i) ye Scratch asise & Ll duhs P e dilelall dailasl
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S 3 sk @Y SIS Amand Reha) Apssall aledl) s Cadasi Dl e anitl) <isols
eyin b Aaanll meie ki Al 28 ) Gl W clagleSll Gansdilule sgaal Jilus)
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Aaelaly) dowsall Al Ll dudlle daie 9a5 (0 a2 )1b osulall Sl dpanl ()<
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baayll Eus e daelay)
A el clus o Galad
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Apaill paic) cpeenil) 8 deabually Clusjlaall Juai] ayaatl s lae

et A layeas "Anan Aol dillad adly st cidagial (02018 « jlualy abiall) dua -
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L sualal) Sl o bl 4Ll Clendilly cdagidall dasyll alga GllXSy

Flannery, Kazakoff, & Sullivan, 2014)) olisgwy CisShlSy ($iddy gupm s -
sl Al Clbgglly dmayll zale ddld duhall sda caaSia Bers,
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Cinpd o donpatll Lleel B0l o dgally ¢ apulall LSED a8 2l Blea
caaall sulall SSE alet 55 5m (Dlaadill pues A osalall pSal G5 Cas
Caadg daungall (& Sl sehal iyl o ¢ gulal) SEl) JUhY) abeil dlac 45 Cresdg
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ano Python 3.3.3 Shell

Python 3.3.3 (vi.3.0:cI096275c016,
Sov 16 2013, 23:39:)%)
[6CC 4.2.1 (Apple Inc. build 5644)

(dot 1) om darwim

TYpe "copyright”, “"credits” or "lic
ense! )" for sore iaformatica.

>>> WARSING: The versios of Tcl/Th
(8.5.9) in use 2ay be unstable.
Visit brtp vw . pythos.org/downioa
d/mac/teitk/ for curreat informatlio

> . math
random

»>> print( what nusber
what number?
»>> VarA = ‘ntginput()}

L]

>>> Var® = rasdon.randint (1, 18)
*>» VarC = VarA + Vars

»> prist (Varc)

14

>

ln 17 Col- 4
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Computational Thinking - Curriculum, Pedagogy and Assessm
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https://scratch.mit.edu/educators/

R ssladll —

First & Last Name

qﬂaqjm&_j@_ﬁé.hé;:\u_j sL'_EJ‘.‘;m NE )!Jh.l__ -L-.P!- i

tdayl) sghadl) —a

Phone Number

= - +970-59-990-5474

Yes, the Scratch Team may
call me to verify my Teacher
Account if needed
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Organization

U NRWVA

Your Role

i) goladll —a

Teacher

Type of Organization
Check all that apply

Elementary School

Middle School

2l

Palestine, State of

Address Line 1

Gaza Stirp- Beitlahia

Address Line 2 (Optional)

Zaid City

ol

Beitlahia

State

tdaldl sgladll — 4

Saza
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How do you plan to use Scratch at
your organization?

By using creative computing

culture.

i

36/300

1551y dualill sgladll —¢

9 ASIYY

srouramira2@agmail.com

s ASIY 2l ) e 2l

srouramiraz2@gmail com

Send me updates on using
Scratch in educational
settings

08 G Al e Bl iy S ag 21 e il ¢ 3s SY) iy e Jsaall asl Al dl ek
b Caleall Jod (8 "lig s Anila’ 8 Buns (05 ¢ 39 SN luyy o ailga Al dllaiy ti)Sa aaing
ALl o3 by casal (i 3
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'vYour Scratch Teacher Account is ready, beitlahia21

wWe're thrlled that you've joined Scratch as an educator! With Scratch, your
students can use Scratch to code their own interactive stories, animations, and
.games — and share their creations with others in the commmunity

FNew to Scratch

Read our Community Guidelines =

[ Review the Getting Started Guide for a deeper dive into the Scratch editor =

Explore our Scratch for Educators site for resources and more educator e
-guides

MNext Steps

Learm more about managing Teacher Accounts e

Take a deeper dive into curriculum resources, events, and news on our =
Scratch in Practice page

Conneaect with other educators through the Teaching with Scratch Facebook =
page. hosted by the Harvard Graduate School of Education ScratchEd
LCOMmMImuUnity

IScratch On
The Scratch Teamnm -

L)~ il e —Jgemd eLi) o ey S Lmia e plaa€ Gl ol s (915 =6

Grn g Ay el gl carlia] (A1 aleal) lin PAS (30 3.0 Ji5)Ses wdige ) Joall Qamasiy 3 =7

La e beitlahia21

[ ]Lﬂ%{\@sﬂ\eﬁ Pl

Cia Bl o ol 2als ll gl -8

beitlahia21 i

Looks like you do not have any classes. Create a new class to get started

e E +

.(Add Class) larcal & (o ilily Jaaf -9

B o Class PaSne

e R ok R s e A e AT o A o Class Descripticm

[ )
P(lagin) ajlee el Gy cCaall ) @D dila) dli€e V) ~10
3 e
AcCtivity (O] = _kman Students (0) Settings

3 a2l

Class created O2/26/2021
Wiew Class Profile

NlaSiul i DU Jaaedl (931 Byl aas) aladll (556 Vs —11
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New Scratch Design Studio!
Ready to put a spin on things? Create a
project that is upside down!

Wiki Wednesday!

Check out the new Wiki Wednesday forum
post, a news series highlighting the Scratch
Wikil

play drum @5 for (B beats

Scratch Video Update!

Want to know what's happening on Scratch?
Check out the latest video updatel
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M Grna" amira srour <srouramira@gmail.com>

creative computing
5 Jilu )l aae

amira srour <srouramira@gmail.com> 11~ 1:15 & 2021 Lol
S creativecomputing@gse.harvard.edu

Why was the Creative Computing Lab named so?
Is the Creative Computing Lab at Harvard the first creative computing center in the world?
What is the idea of creating it?

4 o
GSE-Creative-Computing <creativecomputing@gse.harvard.edu> :?1‘:?62021 e

&l amira srour <srouramira@gmail.com>

Hi Amira,

Thanks for your questions! The Creative Computing Lab at the Harvard Graduate School
of Education supports K—12 teachers in designing computer science learning experiences
that foreground creativity, self-expression, and problem solving, across grades and
subject areas. Through our research and outreach activities, we aim to enable a diverse
range of young people to imagine themselves as computational creators. Our name
comes from this focus on creativity in computing. | wouldn't say we're the first in this
area, as there are other groups and organizations exploring various aspects of creative
computing.

Best wishes,
Mary Adelaide, on behalf of the Creative Computing Lab

From: amira srour <srouramira@gmail.com>

Sent: Thursday, March 11, 2021 6:15 AM

To: GSE-Creative-Computing <creativecomputing@gse.harvard.edu>
Subject: creative computing

amira srour <srouramira@gmail.com> 17 2 7:22 22021 o
s GSE-Creative-Computing <creativecomputing@gse.harvard.edu>

Thank you Mary for your time and answer. Can you please refer me to other groups and
organizations that focus on creative computing?

This can help me in my P. HD in the creative computing area.
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Amira Srour
GSE-Creative-Computing iaw! s (b L 408 i 2 11:26 3 2021 aole 15 oY) B
:<creativecomputing@gse.harvard.edu>
. . . . E {9
GSE-Creative-Computing <creativecomputing@gse.harvard.edu> 32 ﬁ $021 i

&l amira srour <srouramira@gmail.com>
Hi Amira,

I'd suggest looking into the work of Mitch Resnick, Yasmin Kafai, Uri Wilensky, Nathan
Holbert's Snow Day Learning Lab, Ricarose Roque, and Ben Shapiro. You might also be
interested in two ACM conferences: Creativity & Computing, and Interaction Design and
Children. Checking out some of the topics and presenters there could give you some
leads.

Wishing you the best of luck with your PhD!

Mary Adelaide, on behalf of the Creative Computing Lab

From: amira srour <srouramira@gmail.com>

Sent: Wednesday, March 17, 2021 1:22 PM

To: GSE-Creative-Computing <creativecomputing@gse.harvard.edu>
Subject: Re: creative computing

amira srour <srouramira@gmail.com> 20 o= 8:59 42021 sk
&l: GSE-Creative-Computing <creativecomputing@gse.harvard.edu>

Thank you so much!
amira srour

GSE-Creative-Computing dau! s b L LS it (2 2:11 4 2021 Geole 20 sl
:<creativecomputing@gse.harvard.edu>
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