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Abstract

This study aimed to investigate the effectiveness of online coding games in
developing some Computational Thinking(CT) skills in kindergarteners. The
study's sample consisted of (35) children aged (5-6) years, from kindergarten in
24" October Governmental language School in Ismailia city, The study used a
group of tools as following: A questionnaire about a list of CT skills, its
standards and indicators for kindergarteners (prepared by the researcher), A
questionnaire about a selection standards list of the online coding games that
appropriate  for developing  kindergartners CT skills (prepared by the
researcher), A questionnaire about a list of coding games that available online
and appropriate for developing kindergartners CT skills (prepared by the
researcher), Kindergartener CT skills Inventory (prepared by the researcher).
The experimental treatment material is a program based on online coding games,
included (25) activities for developing CT skills in kindergarteners (prepared by
the researcher). The study's findings suggested that there is significant statistical
difference at (.01) level between the means score of study group children in the
pretest and posttest of CT Inventory in each skill (Abstraction, Algorithmic
thinking, Data collection, analysis and representation, Decomposition,
Generalization, Parallelism, Testing and debugging, Control structures) and the
sum of them in favor of the posttest.

Keywords: Computational Thinking Skills, Online Coding Games,
Kindergarteners.
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Cralal) el Ay g 2yl Computer Science(CS) caulall asle alaal¥l a5
principles\¢iale <lld & L algorithmic processes i) lsall <blaalls computers
applicationslgilaslsis hardware Lilias s hardware skl 5l <a designs awbass
leya \glaas~ ) (Virginia Board of Education , 2017, p.5) " adisall Ll lajis
claadilly Vel s (e SlalSiia
core element Lsae Ihaie Computational Thinking(CT) aswlall &l Jias
O Jal dagie Jiay dam CS aulall a5kl broader discipling asY) aladl
Sgig ¢ Glamddll aea 4 CS culall agle Jlaw augi problem solving methodology
can be solved lusuls lda (So il OISR Jolall kg sl haaia Al
. (CSTA & ACM, 2016, p.6) computationally
computer culall agle ddja e foundation (slud sk Galeiall e cany clld ey
captures sl «DIKA Ja1 new approaches suaa Jala aladg science knowledge
Lasleial creators (uSiwg  USErs (peadivw Japad  CT  agulall &l power g
( Virginia Board of Education ,2017, p.5) computing technology 4.l
A kil Jal (e cpaleiall Zally Zpaal @3 CT pulall paly ddagpal) cilijlaally <ilylealls
increasingly technological world. il asls<ill Lalle 8 2L\
.(Weintrop & Wilensky, 2017, p.92)
Jioy S e gl 38 o Laalse ks dgag ) CT asalall il adaty alaia¥) sty
Cpaadiall Gl add S ki « fundamental analytical skill Lol s 3)lea
aais ¢ SOlve problems cdadl da 8 sacluadl Lalasivl—lasd CS calall agle 8
understand human behavior olay) dolull agés ¢ design systems. alal

Jlaay) <cAmerican Psychological Association (APA) aUai sa Zallall duhall A adiall Géall oUas (V)

0 Sl Ty o(Calaiall 2l81/a8) ¢ i) A (Ganldl/Caliall and ) JE satll e ¢ ualud)
American Psychological Association (2010).Publication manual of the American
Psychological Association 6 edition. Washington. DC
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digital citizenlus, Lkise 2,81 5 ofs «(National Research Council, 2012,p.VII).
(Kalelioglu, Gulbahar, & Kukul, CT asulall <l cihlea eBlial Gpalaiall (pe callaiy
(2016)

i aaf anl ld clealey of 38 IS e danlid $lea Jiny CT apulal) &l oY Dk,
e Jieall JULS CT sulall S8l aled &3 of «preparation for future Jiival slacy)
.(Cho & Lee, 2017, p. 4385) 38l dlgihall Als ya

el clylee Al Jilu € Programming / coding toolsasa ull culssy ygialdl jlasyg
Lalatl) zaliadl P e CT sKills (o gl

(Brennan & Resnick, 2012; Berland & Wilensky, 2015; Rose, Habgood, & Jay,
2017)

Adudd ) 3)Sdl Agihll maliay CT (asulall ,Sall Cllee dpaii (8 dapll Caplagi aiig
JUulY) agé dwn cad  introductory programming Lveall dsaydl i o) ol lalage
dai oSly « grammar of particular programming languages dims dsay clal aclgl
CT smlall ySall o1 computing duwsad) alasiuly cSE Ja illga
(Matsuzawa, Tanaka & Sakai, 2016, p.16)
Jeld) el o 3yl algilall malioy CTasmlall ol ades 8 Eaall cilalasV) Sy
s~ digital programming/ coding games dwi)ll daeyll Clall ambi o Sy s3
JUkaY ) asdeil dpagla 3130 L3 oy cJalaY) ol CT asmlall 5Sall cilylga dpali i—daayll <l
DS Ja algs o 0sSHliy sty L Lusuls 0 Siy (i
(Mannila et al. ,2014,p.18)
Jsll e aaall 3 Hour of Code  dseydl deluy oy Lo Jamity allall alaia¥) ayf5 o
daapdl Clall e 3l apeaty L) Aallall Glissall e 2l Cali Gallall gsise e
pealas o g (i) e Lealatin) Hluall JlaU ~ by ) il
(Du, Wimmer, & Rada, 2016,p.54)
Jsasll iew programming environments dsep by Jid bl b Jig
Glilee il cleie A aladin) Sy (¥l e dalie dpad) Alxi 3)lsey caccessible
-(Weintrop & Wilensky, 2017, p.92) das)ll mea P 0 CT agulall ysal)
ol Glall Calags o it ddaal yd5 (3 Aagyl) mete s gl (G L s
LCT asmlall il chlea Jdo JULY) Gy (8 ccaml) e Al
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hyall alaiiuly (Testing and debugging ¢Uasl) mpsaais laa¥l)eUasd) ksl
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Jsasl) e cgraphical environment due s 440 8 @llig ccoding instructions dias .
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Jubi g2l CT asmlall €&l Cihles Lt 3 laysay CuiilVl ye Al Clall —Lals
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Jradill e e 2o Gailad) Gysaall e sae JSI 5l L Ladd
duzgyl) JUbl 2l CT apalald) psit) —Ysf
"ol send Ahauly (2V9AY) ale B I CT asulall Sl allaas aodil
Massachusetts Institute of LagdgSill iueiilule deae 351 —Seymour Papert
A8l alglts 3w A — L0QO sa gl daayll Aal & fida 3aaiall YL Technology (MIT)
del iy o(Papert, 1980, p. 178) ol L Sy ANl 4l o caulal) sjeal ik
P e JUlY) <8 dpan 43 algln Sl 3 (2)997) ale (Al 5ye mlhuad) 13a aladi
.(Papert, 1996, p.107) sl
"wls cala’ 1 Jlie 8 (a¥01) ale CT aswlall 5Sall mllaadd e Cigped Jof el
Carnegie Mellon (sl ai)lS daalay caulall ale 3ud (Wing, 2006, p.33)
designing alaill apewaiy ¢ S Jal 2apk' asly asdye ally ¢ sasial UYL University
MCS lall aglal Lpulu) alidll e adiad o L)) Slolull agds (Systems
sk (Cuny, Snyder, & Wing, 2010, p. ) "Labs' 5" A by mily Culdy
Ji 5 Euny ¢ lglglay cDISEA delua b Sl cillee "mual (aY ) +) ale iyl
information-processing <l slaall Aallas JS5 Jid (0 Ailelyy o208 Ky JRG 3 Jslal)
."agent
Gllee’ iy CT aswlall ySall (Aho, 2012, p. 832 ) "sal' Capad ae clld Gy
.algorithms <ilw)ylea s ccomputational steps
Apsulall Culsa e Capaill Alee’ :asly aiped (Furber, 2012, p. 29 ) " us' Ll
Culall agle o cobilly clgaY) Guliiy ¢ by sl Gl 8 aspects of computation
natural Zsulll processes <ldealls systems abaill (0 S Jsa Y5Yly agdl ¢ CS
Sartificial e laallg
slale lgy Say ) daylall' sadly ailiyed (Riley & Hunt, 2014, p.4) "culas S W
Mg sty Al ddyyklly « computer scientists sl
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thinking  Lalsa s&lt :al (Shodiev, 2015, p.406) 'cunsd' 4dpy Ly
guiding ol K S ¢ CS calall asle (e 53l alaaiuly algorithmically
."metaphorical jla Ulals « structural

CT asulall sl o) (Shailaja & Sridaran, 2015,pp.39-40)" c)lahss Wl (555
think cilialall Jie 1588 (el Jead Aslae Gads ¢ cOUE Jay (el L sy dipha 58
-human thinking Al 8@ 8 CT osulall psallé o like computers
daad taly sulal) ySall Gy (Garcia-Pefialvo, 2016, p. Vi) " sillur Lula! Ll
« high-level abstraction (ssiwd! Jle aaill Gukil algorithmic approach «)lss
SIS g s asen dag
(School Curriculum and Standards —Zewysall malidly jubeall da 4dped Leiy
Gl Geal (DK Ja dgpl' sl Wikl Authority (SCSA), 2017, p.24)
digital e, idady) danle bids (Ko« degtia Strategies <baglyiuls techniques
. "systems
(CSTA & ACM, L Lé Wilsy) (Say pailiadll o desanay aslall HSEl) iy
:2012, pp.15-16. ; Grover & Pea, 2013, p.39)
lals cgulal) aladin) (e WSS Ak formulating problems cdISidl delua (V)
Aela Jdsacludl oAl
Jogically Likie data <l analyzing Jdass organizing alaii (V)
modelsz dlall Jie abstractions lasdl JMa e representing data <l Jis (¥)
Simulations s\Slallg
algorithmic thinking .«,lsall <&l M ¢ automating solutions Jsial) Ll ()
(i) lsladll e dlull)
oo Adlads 3l Y] deganall (ai Chagr (daiy Lellady ASad) Jolall aai (0)
- Yhsally gkl
o Ay degana ) el COIKEAN Ja Zolee transferring Jiis generalizing asess (1)
LIS

. Symbol 435« representations <3l systems ok (V)
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- Structured problem decomposition .S .l AaA Jalas (A)
. parallel 3)sally crecursive aslxall clterative gsall Sal (9)

.Conditional logic a,ill Glaidl (Y +)
.performance «13Y1s constraints s:i<ll constraints as8 (1))

. systematic error detection _agiall Uadll CaiSy Debugging masasill (1Y)

Sl ) BlaYl Ayl Jubl ool CT asulall Sl chles dpatiy alaa¥) sty
pol Las Lgaal st S0 il jaal) (e dae ) —Aal) A b 4l
saiadll cOIl conceptualize Juaia s puiag o JULY) CT opulall il (Sa())
Clsa¥ly clbagil i) Gubas Ll (PIA e s Lllass ccomplex problems
(CSTA,2012,p.9) real world, élsh Jllall s 5 virtually sl i) o)ge cdlial)
Oodally galall Al GLUS culn e aaall ae CT osulall @l Slay(Y)
critical Ul <&y creativity kYl Jiw « 21st century competencies
.(Binkley et al., 2012) problem- solving «M<iall Ja g thinking
o5 of oS« powerful cognitive skill 4358 dgic sylea CT asulall sl Jiay(¥)
intellectual growth Ji=ll saill e (5ya] ¥law e positive impact Lulay) 1,sbs
.(Horn, Crouser & Bers, 2012, p. 380) Julu
Nls il SN sgany 38 agds cdesign systems i) apeaiy JU maw (£)
. (Berry ,2013,p.4)41 el agils o ae anliiy Ly cmachine
¥ < 15 think computationally dyswls daghy <l ¢ seddivg () JakYI(0)
ulall o sadiaall Lagdasill aladinly e85 conceptualize jsai gy e

Jiially  agll allal Jumdl U< (aaes a8 @Ay ccomputer-based technology
(Berry ,2013,p.4)
across icsie ilae ye alall infrastructural ass iy CT oswlall sl e (1)

new uaill saaa JIKE1 ) copen pathways dsgisa cilyluas <diverse domains

(Weintrop & Wilensky, 2017, p.92) forms of expression

osaldl Jola Sl Algilall Alaye zalie 3 CT aswlall pSall sl Juxds dal (e
Oy ol O Qe eb Sl (e gl 130 el die Ll S S A catlga apaad
CT asulall Sl Giljlea aed waaiy (Brennan & Resnick, 2012 pp. 3-9) "eli)s
RIS
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pand PIA e« € L e 25 L Abstracting and modularizing dadailly u il -3
o eay) e BaY) e Gle gana

aad Al Glaleall 51 308l clghaall e dluls :USING sequences Jududl) aladiu) —¥
Caalil b gd) Jadll S el

Ll s & Gt Gladadll e <DL 1 Parallelism glgall - v

e Jdalaall Cilgliial ki 1 Testing and debugging sUsa¥) maauaiy jLady)-
. anticipating le=d sy C<L

ihyall Jis 1 Using Conditionals and loops cililadly 4aydll cflall aladiu) —o
ac3i certain conditions i hag i (elul e make decisions @i gia e 5yl
Jiiil mechanism 41 clalal Jicis « multiple outcomes sasia milsi e juil

.multiple times <y 32c same sequence Juludll Lusi running

CT asmlall <6l Chlea o)l 2a5 (Hoyles & Noss 2015, p.5)" jsis s’ ol Laiy
:‘;m\s
different Jualill (o dilide Ciljsine v Lo AGa 435, :Abstraction sail())
.levels of detail
Glshad K5 A Gleadl A5, J dudliAlgorithmic thinking ailead) usdsti(Y)
. smaller connected discrete stepsilais 3 yrua iliadia
, ) OIS (e desenad Sa el Lo AEe Ja 1 Decomposition Jalali ()
set of smaller problems
related to 4le I3 30 ASe 433, 1 pattern recognition Jalai¥) e cijil)(¢)
. previously encountered ls \gigalse cudi 3l DS
(Angeli, Voogt, " alays Cuen by (SsS5 qugs sliy cingdy Jadl' L]
osd s a3 ¢ Fluck, Webb, Cox, Malyn-Smith, & Zagami,2016,50-51)

t IS (CT asmlall el ¢l
representation Jisi / model z3s«: create <Ll oLall :Abstraction yaill |\

Juw Je)  external reference systemsiisjla duma s kil alasinly ¢ A Jal
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—  back sasl cright turn o1 ohsall cddeft turn ) o)l forward
write clales 4USs  path Jlue  creates L) dima daja (e tUrNS caldlUaxy s
(Dbl g lal e AV &al instructions
Ja alee o cOMmon patterns 4ailall LlaY) aasi :Generalization aead) .Y
e ol clgalatind o Al Cladaill DL aladiuly las €Y1 2281 DK
RERTEEN
Oe Aldl ) complex task 3aixe 4ege  Break 45y :Decomposition Juadll Y
. simpler subtasks LY due sall aleall
e Jpanll Glshall e Alude aaa 1 Algorithmic thinking ajlsdd) ssédll ¢
. correct sequence gl Juduill 4 cladeill aags ¢Ja
Glaladll  not correspond to Gilsin ¥ G s Debugging gussadl Lo
fix errors ¢ Usa¥) #3al;  Remove alljls « actions clehay! s
= wa «(Rose, Habgood & Jay, 2017, pp.299) "slas g 55y o6 Laiy
t AU (CT puslad) il g
e Jeal@ll removing Aly): Abstraction and generalization aseailly ajadl. )
.generic terms dsle lalhias 4 Jolall delia, L A5
Glghadll e Julid alaasul: Algorithms and procedures <is)ayly clua)ledd) .Y
Lo A Jal aclally
: Data collection, analysis and representation leliady lgldaiy cliball gea .V
AL Ja 8 saclusall Ll sty aladiid
. ehal ) AKadl breaking down 455 - Decomposition Julal . ¢
aaly cdy 8 Gy more than one thing ¢ i oo €1 J=a :Parallelism gjlsih .o
.happening at once
zlals Alhls aaan : Debugging, testing and analysis Jdadlly jLid¥|s gl .
. eaaY)
conditional statementsaayill el lasinl: Control structures asas!) Jsta .y
. loops clalally
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A e Al Glall alasialy Adag ) QUi o) galald) LSE Cllga Gany Al

ersalall HSEl s sy el Apadlal) Cilusnsally ladidll (e (e aaall Cadin) LS
omlaall 038 30 (a5 JilY) aly geia & CT
National curriculum Standards in England  Jailaily  asdl) ggiall julaa (V)
Chdse wasdy oyl (Department for Education , 2013, p.2) adsill 555 <l
¢ sdll =¢idl Computing programmes 4y gulal)l mabpll Jlawe A CT agulall el
: IS (lsis (V=0) Key stage 1 (151 Gl dls yll

digital e ) 53a¥) o zahS s 5 (S @lgorithms ey lsall & L agiy )
ol Y ¢ precise digy clals glal DA e execute 65 ) oy cdevices
. unambiguous¢s

o Aass alp debug maaays create s oS LY
Adasall zabll slus predict sl logical reasoning ikl JYsiny) aodiey ¥
digital content &1l (sl cLisy purposefully ceala JSi Lagdgall aodnny ¢

. retrieve salayiuls manipulate 4iallaas store 4wy organize 4edas

New Jersey Standards  sumass 4Ny smlaa (Y)

(New Jersey Department of Education, 2014,  wss Vs adaill 3555 Culd
(= <Technology  Lads€ill mgie julee o (CT (asulall (<S80 jlas pag ¢ . 9)
oSl Chdisey Jbra (V)52 modams (K-12) sl Bl Caall iag JULY) (al) dae
(K -2) Auy) S Caall Jiag dagyl) (e JUL (CT) asmlall
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Algilal) Aaa

SOl Caall iag JURY) (mly e JULS CT asalall il ey Hlme 1(V)Jsas

s Ay (K-2) 5]

gl Skl
e sy dage Cilghadl jmye g ddilE Jae — 1ol Joaball )5Sy Cogas
o Alule Pla o DA o Jeleilly Jisnall) o8 A agh Jlel) - sk of e

ARS Claslaall (mje s e o Augiall alY)

(instructions lealsill (4w deseas)  algorithms <l lsa o Lis)
tJEa o o) commands jelsY) (e e 3235 degens aladiuly
(Aalic PDIA Lpais dlas

(s mass ) @ilaa) s Debug s

Sloidl JEd Jue o) Holaal b dbial Slalbad) aidi
operating  Jsll AUy coutput zadly cinput Jaad) i)
.(algorithm 4. )salls «debug qasaailly csystem

Anans (omlad) psal)
computer wgulsll
.&il5al€ programming

Massachusetts Standards (i gdilule 48y sulea (¥)

( Massachusetts Department of Elementary (iwsdolule 4¥e  adail) 35 Culd
e CT (asulall 88l Hulas aags « and Secondary Education , 2015, p. 14)
Computer Science —wulsll ades ¢ Digital Literacy (DL) Awd)l 28 zeia julaa
lpise (V)dsan sy (K-12)gslll Cillill Caall sy JUlY) (alyy daye g «(CS)
(K-2) A1) S Caall sy Gyl e JUL (CT) asmlall <l ciyles
S Caall g JERY) by e JWU (CT) (msmlall LSal chlen ciige 1(Y)dsas

i sdiibile A¥s (K-2) Ay

Chlgall @yl cfylgall
e s bl s Jid) Ja e cpili o3 attributes cilaw 5 pailady 4l g il
& cengine size chas aas ¢ g3 ¢ (5l | AbStraction
sl Clghadll e Aludu Wlie b g lss G — | halal LY
JSY ¢ sisnaSl) Beal alatind (50 e ¢ slaiy (52 U il fnallsa (i — | Algorithms

(RS e QS i cAyaall Maxi) hplad Jee 1l Jas o) dege

bl :Jia)  tangible materials dugale dlse aladinl du)lsa Enact Jas -
vistual gpas dasy A (e dueylsal) x5l o body awally cmanipulative
(Br9an Al JUdl Jars o) medium
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A e Al Glall alasialy Adag ) QUi o) galald) LSE Cllga Gany Al

dleie Candly eleiad (Say (bl Cilaslaall Jadad of (Say Sisanesll Beal o )i - b ¥
leddag lemalsinlg Data
¢ charts clhbadl; text gaill :0bdl Jaw o) @bl e dibiie glsl sy -
@audio csalls cpictures ysally cnumbers 815 «graphs Asball o se)ll
.(objects LIS (e cile sanas Video sl
5 (topiC gsnse dsa Ul (1a G sane COIIECE panys cresearch disys ¢ sy —
Lyl bl Lasiuly question Jlse 5 problem ilie i ¢ issue duai
e duliall digital technologies
S il (s ol <24 developmentally appropriate Lol dulie Yola &5 —
sslads 8 JSdy (a8l psally ikl Jidas
Gllabadall Jidl Juw Jle) data visualizations  clball 4 pay i o S04 -
Lol (g8 IS (Al a sl
ol Adasly & ) commands elsY) (e desane 4 o sl aliy Cayed = daaydl £
(o dadl sl
. program’s instructions zeliy) clades Jaih o 5isneSl s3eal of 25— Programm
Loaill daapd) Al ) zUas Y A o) alasialy (e el Construct iy - ggvaeTgpm
a block— 4l e 22l daayl) 43 JE Jaw o) textual programming ent
-(based programming language
:JE Jan o) Aase 3ae P (e Gaimpal) aalial) o oy lSlaall Cad- dadall 0
(A3l sl 3y5 cAaally saill 3\Slall;
Juw o) real-life system sball a8l e Lilai models z3lal Jici S Camy— g/ilrc;]duelgtr;gnand

.( globe duz)i 55 amap ddayys : JGal

Arkansas Standards gubwiS)l 4N sulea (¢)

(Arkansas Department of Education , 2016, pp. (sbuiS)l N5 addeill 535 Cald
oaly Alaje e clall agle meie julas Gaa (CT osulall HSEl Hulas pung (11-12)
.Computer Science Curriculum Standards for Grades K-8l caall Jiag JakY!
(Y)dsx> sy . Algorithms and Programs galully by lsall o dapll ad 23 <
Ayl JUlY CT sulall Sl Clga Cyisas yulas
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Sl ol iag JULY) (b e JULSU (CT) aswlal) ol clypisas sulae 1(F)dsas
ool AV (K-2) )

“hsal Sl
Adagsy dege SladY algorithm dueiylsd afyy samy — | sl asil S Lty
Alie 40 e @il )lsa contrast Jisy, Compare (e - Gl sl

. as a class i< .appropriate complexity il o | Create,  evaluate,  and
. i modify algorithms.
correct errors sUsa¥) =i 148 Demonstrate (zyy -
Al dege accomplishes sas dise lsa Jala
aS @ Ac senaS c@all) (o pulic da ) e Gl))lid aeay
L Addas Alee @.&A}:\! <group

visual block-based dsiye Ji€ o 4l daay Al aadiig | COISEAN Jal el 0 S/e L)

LDLEA Jal ¢ islais 53 S qprogramming language | Create programs to bslolve
- problems

dpgal) clissle dman g Golailly uuladl agle alra ddayly julaa (0)
CSTA and ACM Standards

Computer Science Teachers Association (CSTA)culall asle  alea dayfy Cwld
the Association for Computing Machinery (ACM)asall liSls dames e (lailly
(el adle zalie julee e (CT sulall HSEL jules goiass (4S50 Y) saaall cLNSIL
slall HSal julee saamy o(K-12) gl A Caall iag JUkY) (b dlaje o
(CSTA & (£)dsiss LS ¢« (K-5) il (usaldll Caall iag JULY) (alyy dsje CT
:ACM, 2016, pp.9-11)

ouelall Caall Jimg JULY) (b Alage 30 CT osulall S8l jules 1(£) Jsaa
e sl CSTAGuA agle ales Ay} Ty (K-5) Sl
ey saaiall YL ACM A gal) cili€le dunaa

<yl ersmlall el ulee
creative \SaN) el AlusS 5 dage Sl mabll i - | Aysuls claly o
¢ events &laalls sequencing Jududll Gacas Sl « expression Creating

. .. " i . . i Computational
el eyl A aladiuly @lyg ¢ simple loops Aasd) cilalall Artifacts

« block-based visual programming languageJd:s!l e 44l
pair zls)l 8 daedl ¢ JEd dae o) ey e JSG

-(programming
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design document L laiiee Create e iys Plan Lhiay -
8shiy 5sha)  sequential Aluluie Ayl Gawadlly SIS <uagl
dasl story map dad dlaga : Jbdl Jaw o) o(step-by-step
sequential graphic =l gl aaia cstoryboard syli/dasll
organizer

ey s Bl Juw o) bl Jadl G aY) sall s aEY) aasi | clya) aladinly ek

sl N0 Y [ yes s e Lwaill down Jidy / up ey thumbs | Developing and
Using Abstractions

«arrows for direction ola™U gl ccolor by number a8, cas
osall A lasaul 48 decoding s <l [ encoding s

(donpasil
Lo b DI ) T A (break down Tay) Decompose dlsy — | ISl Capaiy aas
Jiie JS2 o cwith teacher guidance daledll (e aagyy jaal A gulall
.independently Recognizing and
. ) Defining
Glaws A o) @lagall (e deseae  Categorize cavay - Computational
Al (s s Al Gajie S actions sl i attributes Problems
.computing device sl Slea
cile saaa) algorithms il lsall execute iy Construct w -
lilas sequencing Jededll cpaat Sl o 3shads 35hd Glaedll (4
Sbalatinly ¢ gty Jie JSa Aage Slady simple l00ps ddass
cemla Slea aladiul e
O sl ahaiiuly csimple loops dawad) cililalls sequencing Judul) )y LAy
isln Jen sy | Testing and
) Refining

Liiuly (SCSA) Lpuuytal alially yulaal) i ulas (1)
(School Curriculum and Standards Authority Zduusall malidly uledl s Cwuld
daayl) La gl o€l mgin & CT asulall pSa@l julee yaaiy (Wil (SCSA), 2017, p.28)
Pre- ,ilall caall s 4wl J8 L dsje (e <Digital Technologies Curriculum
:S4lS «Primary to Year 10
. organizing data logically Lilaie cbla) apdas |
. breaking down problems into parts shal I eIKaal Julas. ¥
-defining abstract concepts 33yaall amliall Cayyi. ¥
designing and using algorithms, patterns zilailly Jalally cilae) lsall aladinly apansi . €
.and models
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& Al 4l o (S G (omal) ol o dadlal el aliee aSE Gan Law e
Ayl Jubl ool CT osulal) il il jlga dgass
A CT mpmlall Sitl) cfjlga 4ali B Wygay iVl ye daapd) qladl (LG
gl Jikl

5 creative process 4yl ddee Lol programming / coding  Aaesdl Cajd
.(Grover & Pea 2013, p. 39) computational artifacts iy ssls clalil produces

o LSy oo A Jal el ey of oS A clabell Ciag) 43l daayl,

ilea sl ) grammar ael@ e das,ll @il b cnatural languages degdall culall
13 caalin ped anlall BeaY (S ¥ Ol e e osmanall lealehy o) ay (Syntax
S d "oy g s Gise slightly incorrect ciuil IS5 maaaa e dleall oy S
.(Curran, 2017, p. 1) syntax error ilaall ¢l

it CS canlall asle 3 Graadidlly (ald Jlas syl of dlsha 35l sliie) olu Al
a5 4 ) ctextual programming/ coding dsaill Zaal) ialiy daal) il sl Ty
dadl by alaa¥l Ty daed) ddee dujles e ciially JULY) aclid clal el
.(Price & Barnes, 2015, p.91) sl Jié adlaill malia 8 Zaapll

Y1 dae) 8 Ayl Aadaly Gy 4l 3 gsmal) sall e Lpaall cilalaiV) ash aag
visual Ayl dsaydl gl A Bl skl pay ool Ol laad dgalsd
OsSil Aaayll Aadaly it (St aasiy alladl ALaaY) 3l qprogramming/ coding tools
-(Resnick, 2014,p.13) 3;Suall &l galall dla po dia preall dalia

«Hour of code "isayll dclu "le 3lhl Lo jseds & aylial) allad) alaia¥) 12n (uSails
daliia a5 «Code.org ddauls oY+ ) € ale cialdi global movement ddle 48 a Jias Al
Aaapll Aol oy ady ¢ 2K WY sasidl Y Wajie non-profit iesyy e public ile
Aoyl hapeiil daaias «CS jisuasll 2 5led ONne-hour introduction sasls e lu 3aal deaaeS
el 85 ¢ Sisaaal psle s (g8 AL iy Blnlel1 A0 4y Gt 5T o iy
i VAL e ST 8 OO e el e () cliay s daad) Aol Gl
.(code.org, 2017)

cadbyl) Ayl Clall o aell Cipels callall e o dnandl Glels (ylai Gl i
Alee dples o JUbY) s acld Al Gl ccomll e lealadind by 3
.(Levine, 2017) agilalaials agloias agaibadd Cuilia Glaw (A daa sl
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waalyonline programming/ coding games < iy) e sl lall mllaias Jasiyg
game-based problem-solving "l le Sl A5 Ja' 1 Jie Glallaad) o
Lad )l Gyl e 236 Gl ((Papadakis, Kalogiannakis &Zaranis, 2016,p. 199)
«(All, Castellar, & Van Looy, 2016, p.90)digital game-based learning (DGBL)
(Zirawaga, Olusanya, & Maduku, 2017, web based games sl e aa@l claly)
«p.65)

visual A daayll Jo ddagyll JULY deagally iVl ye daad) Glall adiaig
oezt )y « Block-based programming i<l Jle aulall dsayd) 5 cprogramming
zaln d<al b instruction blockselededll (S dropping Lls dragging s

graphical development environment Awgw; sshi 44n A& <form a program
(Curran, 2017, p. 1)

el Lpanl (pay cumg Il JULY Zowilly Uhall o 2pally Anapdl o gl 138 adig

. (Kurihara, zhdl  readability 4sha)fse)d dula) ualds Algw cllee  355())
Sasaki, Wakita & Hosobe, 2015, p.287).

(JubYl zlexl e acludy e accessible Jsas Al 5aab Aoy iy zn(Y)

easily navigable jlas¥) s addanill Lo a5
(Brown, Monig, Bau & Weintrop, 2016,p.315)
daayll A all basic algorithms  uwlul) claey lsall apan alatinl - clslSa) mim(¥)

dagye daiis Jasys ¢ natural language Akl Bl e Jeal) ad 2 IS4
(Glushkova, 2016, p. 25)

Jii A (e cnovice learners osxial cpalxiall 3240 scaffolding wiYliu jig(¢)
dlaall e ene o Jl& cvisual blocks 4dye Ji<s program code gl 3yl
.( Price & Barnes, 2017, p. 65) 44 ¢Uaal (50 Jsai L Wlle s csyntax

Gllee JU 33 L DSy cAalia) (clabal) S o Loy o JUlY) oSa(9)
-(Curran, 2017, p. 1) single block 32,4 1< & complex operations saiss

(Bau, lgies ¢ daanl) dlee dujlany Aatpall COKELN (o daall o i) e Jeai(T)
:Gray, Kelleher, Sheldon & Turbak, 2017, p.73).

SN Jexd Cua ¢ programming/ coding vocabulary dseydl cilajie aled i gen =i
Jeud 0058y a palette olsN) dag) cpe ABS laa) oY Tk ACE o2 o calidl) e
.recall slesil) e Yo recognition caysll e S aciets S ST e S
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cus < high cognitive load Wle Liye Sea 235 LY Code 588l alain) 4 saa —
oo el Jaall reduce Jas PA e AL s3a e Qlaall e I Jans
. meaningful elements ixall < juabial) (o Ji 2ae 35850 Jlaa) Gyyla
Jexi Can cerror-prone laall impe 58y Lmaydl cladeill Assembling gess —z
elad] ()50 35S apand o JlilaY) sac b DA (e ASEA 028 e Ciliall e JiS))
con- strained direct manipulation saie 33dle dallas g DA e daulil
incompatible  gadlsiall e Glosedall G Juw o) structure Al
.( connecting parts L s hal Legd Ll cOncepts
GVl e Aaapdl ) & (web Drowse cuy (e (8 ey 40 aa g Laic (V)
few 4B i o e o of Jilll 21y 4lé cprogramming/ coding Online
Ji e e ccONSistent dduias ALalS daey Ay Bl A oalin Jsf £l o clicks
.(Bau et al., 2017, p.75) fewer potential problems alcisall JSLiall (1o
—u) e daasl) Glall LetesmAadlal) Al dsasall Qlall o () finlil 5 dale ddays
I Sl e 5508l At s lgaa] Cre il e apaad) 8 Al Jila e pe s o) (S
expertise spall sk (Kafai & Burke, 2013) think more systematicallyiagia S
(Sengupta, Kinnebrew, Basu, Biswas, scientific 4wlzll; mathematical 4l
& Clark, 2013).
Oy asi O Say (i) e A daand) Glall of Bl Al 55 daals diay,
Al Jakal sal CT sulall sl cil)lga dgati 3 Jeld
Jukl ol CT asulall ,Sall Cllge Lpas 8 coml) ye Aoyl el Cadag atiys
:(Bers, Flannery, Kazakoff, & Sullivan, 2014, p. 146 ) & Wlase dauls ) dcas )
pedagogies a~lxill 3k curriculum zeialls technologies cbadgsall jé g 3y Lavie!
& actively engage 4dels osmery slaall JULY) ol cage-appropriate Lyee dulidl
is i take their first steps (1s¥) agilsha shad (jsabiing Mimg ¢ oSl Aoy alad
JCT asmilall il
Gralall asle s CT asulall Siills coding daesd) o dle il 4a)) 2L 46ld ac iy
daalise 314 Lily « CS aulall o1l fundamental skill Lol 3)lge Jath Cuu daa ylla «CS
(Grover & (asulall &l 8 diaiall cognitive tasks dudjsdl aleall e xil Key tool
Al sulall ySall JulY) eXposes sy daell Pla oeé Pea 2013, p. 39) CT
Jalaall abstraction aaill Jie ¢ CS ulall asle aualia aladiuly COISL da e (g
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Y e Apapd) Glall alasiuly Ldag ) JUilsl o) gmlal) LS Clga Gy dpali

oSl Al 5 el ) 3slaYl L(Lye & Koh, 2014,p.51) decomposition
Ol Aauls Lt oSay (DG <G 8] encode i e sl ¢ CT osulal)
.(Weintrop &Wilensky, 2017, p.92) computational device - guls

.(Digital Promise, 2017, p.23) &I e laall (g dale il A8l (V) JS8 g

COMPUTATIONAL
THINKING

COMPUTER
SCIENCE

CT sl ally COUING eyl s Aule il A8UE(Y) UL

CT msmlall Sl Chlea et 8 V) e AW dnapll Glall o Junit il
(Barr & : JulS cululy) chlie¥) e e slehe (JULY) Galy zeie sl DA e
:Stephenson, 2011,p. 52)
computational vocabulary iy swlall cilajiadl Jahlly ciladadl o JS aladind saly
- Jslally CDISEA) Caa sl cappropriate Widl ¢l olS LK «
failed solution 4Lalal)l Jall c¥slaal Jlikdls claleall e S Acceptance Jisi —o
Jlle (Sa early failure Sl Jadll recognizing ob wilsiey) & cattempts
. successful outcome daalidam J Hludl Jo dlaiay
explicit Use mualy [mipa alaiiu) pe (JUbY) 8 50 Team work il Jesdl —
smaller jal eial J) edadl breaking 45as : decomposition Jalaill —

. more easily ,<I Uses Ll Sa parts
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2l ) concrete (usaldl (e simplifying dawesll @ abstraction aaall -
- Jsall ol oLl general
groups within the team )il Jals cile saadll Jee @ negotiation (zaslal)
. JalSia 8 & parts of the solution sl e ¢l merge gl e
group elall gelzill ey e Jeall @ consensus building g laay) el —
. aaly Ja ol sasly 3,8 ¢y, solidarity
Chlge Apali 3 Apad )l Aaasll Glall alasiud gl ) dpad) cluball Jidas DA (g
s «(Bers, et al.,, 2014)  gosals oym duhaS diag )l Jukl o CT asulall il
alatin) Aleld Leadln Cniagly Ay5aY) sanidl WYL dagyll Jlill e die e cypal
computer cwlally Cigs )l dswyl sla-TangibleK Robotics Program z=bn
G bl 3axie dudd) daay i e 53 programming and robotics tools
Gilsdll debugging  ¢Uas) maaa) CT aswlall i) cles (any dgas
.JakY! sal (control flow Gaxilly ASaills « sequencing Juwluill « correspondence
Alaye Jubl e due e el s ¢ (Papadakis et al., 2016) (s ATy 3Salb Al
sl Scratchdr ) s GihSa Gada aladind 4lels Leadls gl (olislly dujad) Jé L
CT asmlall Sl Chlea (any Arali b —29,08) e Jaay JUU daayull addad iyl
( synthesise —altills compartmentalise 45l abstract il abilities to e 3 )al)
kY sl
s gl Jull e de e cal s ¢ (Cho & Lee, 2017) " s 53 duhas
activity-based Llill e Ll aleill ds e daglin) Lleld leadlh Caagly  dpgall
ladybug toys, sl dalall 4kl caalll ey alasiul e adiad clearning strategy
i & «concrete expressive activities duwsell dyymaill 1aiiY1s the robot ladybug
sl <&l ¢ algorithmic thinking «)lsall Sall) CT osulall €&l Shlea (any
.JakY) sl Interest in computing 4 sall alaa¥) 4w culs ) (abstract thinking
oo die e cunl lly ((Rose, Habgood & Jay, 2017) "Glas asams 5s) dubay
Ot Aol Leadlis Ciacagly chaniial) ASLaally g (V=) G (e 5ySsall Algalal) Al je Jlala
ScratchJr )l .~ (lSu  :las visual programming tools djuadl das gl e
Abstraction awsilly ayill) CT asuladl Sall Cljlen s dpaii 3 Lightbot <iss <Yy
<l xea Algorithms and procedures <ileayls <l lall cand generalisation
«Decomposition Jiaill <Data collection, analysis and representation gliai s Lelias
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«Debugging, testing and analysis = Jailly laa¥ly ~aaill Parallelism ) s3)
.JLLY! 521 (Control structures ASaill JSta
dgat 8 il e Aapll el alasi) s Al cluall 8 Al 50 dsmg el
Al Jakl sal CT sulall il cllea
TNV I PYPRCIIPYY
IS A pail) Aallaall saley clsaV) (e Tane Lialdl Caariin
b b o calaidly sl @3t clgal-Ysl
Wpnileay CTmpmlad il clga daild Joa Gaasaall Salud) (o] &3 latiad (V)
ducagl) JULY dpulial) Wilpdisag
Al i ghaall Ty cAuafyl) Adinad oo ¥ Jlpad) o AglaY) Cings ol &
L uleas CT asmslall pSail) ylen anl apaas 8 Jhaiy Al (e Caagl) aaas (1))
s (170) (g Ayl Jlakal sl Leiiars Sy Al gilpina
tshy ladl e e ) gsasll Al sland) 2 Al Gladl jalas paas (Y-))
allall uleall caihleas 4miliady osulall Sl daglay Laldll dpkil) )
et gl Al AL il (JUkY) by meie 8 CT (osalall Sl
el Al il alasiinly Al Jakl ol CT asalall Sl cllgs
Al a4l o (V)
t Y1 Jsn DY g DU Cangy @l s glatia) 8 A Adaall 8yseall Gpan (£-Y)
gitlia) Sy Al Chleall cledsad g0 1Cua (0 CT pulall jsail) Chlea =
e[ Biya)saraall pleal bl Llsjlicua (e ¢ CT osulall jsaill chlea julee =
Ngila) (Say AN nlealls o(Jasire
ot lig) Jalall j e JS Aulie i e « CT psulall Sall clhlen iy dige o
Dally 4l (o st [AaaY) Jonssifpga) Jlall Tilly i IS Fymal A ofaulie
U hdsally (A8 e [Aad) dysallly dpalall Ao buall 48 ((Lafiye e/l je) arall
gailia) (Say
care ab AWl Gaia e Gl (el (e desana (o QLY aye (o))
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