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AT

HeEHEA LAY )T £ (Garcia-Pefialvo & Mendes,
2018; Magana et al.) » PRI F B 4ERIRE 5%
FHESRENVEE LSO E L -
AT bR T E I B S 2 A 0 M
5] B 5 12 2052 51 8 17 52 A8 B SR I 78 FH A
77 (Bayman & Mayer, 1988; Davies, 1993;
Soloway, 1986) - ZA1f » HFifE Hakat #E:
%E B AT am AR - Bl - REXEE
%~ BAEERE  BEAREHEEUERE ARG
255 (Davies; Kordaki et al., 2008; McKeithen
et al., 1981; Pennington, 1987) » #GHt = e
ARt E A EFRE ) OB R E R B 4
R R R RE RS - P T HYAE SR R IR
N 7 ek 2y SO R S N S g
T B G B R S KRR A R A 0 2L
BRE ARSI AR A SUE R E
eat o (R RS LAY A R AT - I A
TEHEE SR R E(Davies) » [NIE - f2=0E%ET
BERTEEE - S EMAE 5N TH
Rt R4 DIRR AR st R A F R R P s
JTRER RS AR FE B (FA2 20 2 AE JJ(Bayman
& Mayer; Soloway) = ZA[f » H & AV E
% [E0F 0 e 2 rEI AR - (RIEF 2251
HIZHEE G A FIRAIBOETT S - DR L4
fr B IS TP A R RE I & (Connor et al.,
2013; Matari¢ et al., 2007) » STEMFHREE &2
EAE > MEE T 4= - STEMEZFSRIE « B -
T f2EAE . (Science, Technology, Engineering,
and Mathematics)VU K %EI » STEMZEET5
L1 %% 10 {[8] 9 5 B - 28 7 D R A D Y e
71 FEHESTEMEE JJHVESE » RE(EEZ A A
WA M B R T o DATATS O R
HIHkEL(Maltese et al., 2014; National Research
Council, 2011; Sadler et al., 2012) - F#FZ%E%
0 FySTEMSEIR Y EE /A By VOB SRR T ES TP

(interdisciplinary)# 52 » LAFR LA B R

BREW MEZE

Gt L RE A i€ (Connor et al.; Matarié
etal.) -

NMERR LT BUE R YR BUER AT A B
STEMAHEESHV T ZUEST » (e STEMSEIHY
BERFE - NI EEER I EE(Grover & Pea,
2013; Hambrusch et al., 2009) - IRGH 348
FEFT 2 B R R AR I TR GHIHV R E > f
W HETT RSO SRR » ROCE R R AT HUSHY
RBIBTZET M SR REBIE TR
ORI R EFHEEEE - NI TRER TR
B NEE AGER S 4E - Hambrusch: fy
RHEER} 2 HY B2 A 3t — B AR AE -
ARG AT T B (Pythonfy 88y - RIS - 8
ELEE -~ FE -~ [H51%  FIH VPython#IfE
B - ¥~ 28H) GER T EETTA
CFIFINumPypR 3 8 ~ 5458 704 - VBt
B - EVEH LESE) » W AEREREE
RS ETTHEE - AP S sEE R - 4968
BIE - BRI AR E DB OFHESR
i o 7R RIS - ] DIGESTEMHAY
AR AR -

R EE RGN ERE LR > BiEE
155 TR R RE R A Ry S RLRE O U R Y P
X oo EREREAETTH  BEABRE
A FRARIE 2 [H YRR 5 (Abdullah & Shariff,
2008) - {HE% AR B gE S48 g A2 =X [ RE Y A
##(Teodoro & Neves, 2011) - FFRIEZFHH »
R IR Y AT E BB AT A B (Gilbert, 2004;
Gilbert et al., 2000; Greca & Moreira, 2002) »
J A5 I R AT E ERR R o R Y B8 R R

BRI S e (Brewe & Sawtelle, 2018;
Sins et al., 2005) » AE[ & BhE2 A4 LR
;& (Brewe, 2008; Brewe & Sawtelle; Shen et al.,
2014; Svoboda & Passmore, 2013) ©
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R B SRR AR E
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TR AV ERERRRE ?

A SeitEat
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R S A A A RS R AR 2
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4Ef=(Wing, 2006) - jz— TR EATAE

BLIEE 750 BRI B i) e R e Bl fige e R
A B 4E 38 F2 (Grover & Pea, 2013) = Rodriguez
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del ReyZ7 (202138 Rl FLREAEEZ B & T s
b~ HEVERGT - BRERORAIREE - B
HE R - SRR LE
FREEEQIURLITER - DU ER %
G 2 B SR SR ER R EER
SR - MM - B B EERE
B~ BREROR ~ B REEPIT RS
(Barr & Stephenson, 2011; Grover & Pea; Selby
& Woollard, 2013) ©

HEEBGEREOMMEERYE > ErEtE
BB ATAI FH SRR A TR 8 e A B e R o L B
B R A8 3 R (Voskoglou & Buckley,
2012) » FHAEEFHEREHLN T /E K g4
FrEMDE - HEE YRR T] 5EhAY AE I (Sanford
& Madill, 2007; Wing, 2006) « fiEEf2zt2
it TSR B AW ERRE ST - EEhHEAM
PR FEAVRL R B E R A R 22
Hg » RN E R B 4 AR A a e Y A JU1E
STEM#%E I -1 A & B ZE(Chonacky & Winch,
2008) °

ZAI » R BN A T F AR s T
EEERA AR E R R 1A
(Garcia-Pefalvo & Mendes, 2018; Magana et al.,
2011) » SRRV AR AR (2 B i R R A R
fZ2(Roman-Gonzalez et al., 2017) - &% H Al
B H BB E R B AT E
% [HEEER R4 F A R SRR
THEARRNWFA BZEEAER E4E(Lye & Koh,
2014) - fE5—JTHKRE - AEER I
TEERA AT G e - T AR H AR
BIEILER - BEERZ AR S EE R
TR R NI EE T A AR EE 52
#HEE F4E(Roman-Gonzalez et al.) - ‘FEAIE
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BZE ST ~ HEHIME R4 ~ RO YR SR Y AR
J7(Durak et al., 2019; Voskoglou & Buckley,
2012) - FEAEET BN ) R AR R 4
A EEA R SAE - AEINEA T
R RE 7 54 %I BEfi#(Voskoglou & Buckley) » ifi
HBhERA: LIS 2 ey 5 R g A I RE (Barr &
Stephenson, 2011) ©

H R G T BB R aE T S
HEERR L A LR Fr 24 224 (Lin et al.,
2022) - NILECEE R B AR S 2 C YRS
g LR FER R - ST RERBE
AR R RS > B Rk T I E A A
(scaffolding) B E & A (template) B LLFE F-E2
AR AEET R EARI (Xie et al., 2019) - {1
Wl AR B AR TS (A 8RR P (Angeli,
2022; Angeli & Valanides, 2020; Huang et al.,
2012) » BUAE AT 2 (A [F AR 2B i
FTHEZ%(Weinman et al., 2021)%5 o {H IE 505
ST [ HE A R E R - REES B
S FEE B2 A 8 T R L R SR 2 B A U
B5E - {3 BEMEERHREE - F
SIS E R AN (8 B E E E 2 AR =5
= (4IMATLAB ~ FORTRAN%) (Prabhu et al.,
2011) » HAHRBAZERH TR S A i AG 5
{E(Psycharis, 2013) » /DS U] 5 BSR4
FEERE P EE AR -

— ~ STEM#H &

STEMZERIEE ~ FHEL - Ti2BlgE2
(i HE - (AR AR [ B R MR > i
REHHEEHRES > HEEFEEEN
HIE &S F) 4 75 (Bybee, 2013; Gonzalez &
Kuenzi, 2012) » ifff 83 B A& 5 o By i B 1 1
B R SR > RILET 222 E0 RSTEM
B 0078 EL 6 A fil & 85 7 PO R SHI A
SV SRR T » STEMZELTERE 1 IO 4381

BREW MEZE

AR T RIE #& (Morrison, 2006; Sanders,
2009) > FHEFEBEBVESHIER - H#EYH
HEEE SRS REN RS LA EE
H AV @ (Breiner et al., 2012; Bybee, 2010;
Xie et al., 2015) °

T B E AR 2 T LAVERIEER ST - AR
51324 ESTEMAYE R - 11 H A STEM
AR - B St R EFE AR
AR ERE ST (Maltese et al., 2014; Xie &
Reider, 2014) - B THMEH ~ B1FE1F -
Bl G F B E 5 2 W Fe A FHAYSTEMZ
B0 plan - iE A A RS ik es A ERE
Baig s akst - e - Bkas N =4
B EEfE i (Matari¢ et al., 2007) ; B4 F| %A
BRERHETER  WEFEMATLABRE
FOETTHSE - WLEIFE R E 2 - B3
5t - FEEFE A (Connor et al., 2013) - #F%%
STEMZ 21 1S I A 5 2 et am LAZ B 23R
RE o B A R A R A SR AR 5 R
BE - EEAERERAEYSMRIH K =
(Burrows et al., 2014) ; gt AJE FHIIRIE (RE
i o RE A BRI IR - B - e
8 371 i1 5B R % (Schnittka & Bell, 2011)

WL 5 L IO B S TEM U8
FISFTEAVE RN (Reed, 2019) > IREE(E R
STEME2R Y f& 22 (English, 2017) - §7%
STEMZ 2 i B E 4Rl A\ GRAZ - BB TR
RITRERIEHE - IR RS AV4E TR K
DU VIR A st & 2 R B 4 - G stat el
EENL AT AAAE AV AT DLUEAREAR Mt o A R
12 I R (A Y 2B 12 B2 B $E (Schmidt,
2006) o KEEE B4 ASTEM G » SEERFHA
R R Y SRS - MBS EE 0 B
pefefts FE RN RS » NI ES B 4EaE
R B STEMSHIEAY i fig i (Swaid, 2015) -
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= DERER

SRR TR L E R E AR
I R Ny — Bu LA~ BRI 0 T
0 PAfER BE - 2R AR DASE R b B Y U5 =0
28 - NILEEE AR ZE H oy o
ILAIRRRITLL R A T R Y (Gilbert, 2004;
Jimoyiannis & Komis, 2001; Marlino, 2001;
Neves et al., 2013) - Q[ {HEE F AR
RSBy 77 E(Neves et al) » & 2%
IFREfRRE A ER AT (Jimoyiannis & Komis) °
Hit - E2EE B EERIEMER - F
9525 TR P P B2 A R B S i 1 TR (K -
Chang et al., 2008; Jimoyiannis & Komis)  F}
B2 R S R A AT, (rule knowledge)
1 Il FH (rule application) IR HIlH% 5l (rule
identification) = {# % £ (Biihner et al., 2008;
Wiistenberg et al., 2012) o B4 JRJEBE Hrak s
B L) R B AR 5 DAREE fEERE P 7 B2
F BRI S (Scherer & Tiemann, 2012) -
R T RPERARERTERREE )T - FERE
HERAMESRAHE  BBEEME
TH I E BB AR AX FH R ST [T B 2R AR R
(Akgay, 2009) = Ky | & BhER A= 45 e fif L A
HYSRES - ZRENZHAS (5 R - fil ¢
WAl E M ~ e E BV EZEENR
QAe] 53R B ) R B B L DA R S A
DA RERY AT RE /5 ZE (Delisle, 1997) » Mis#ER4E
ey 3 o DA R R FH AL B ISRy B 2 M (Ferreira
& Trudel, 2012) » DAE M FIREAE 2 & (5 o
JE ARG (Foshay & Kirkley, 1998; Lim,
2000) °

BT EREEC R AIRIE S
TE SEIBRI 5% 2 A AR T H(Chi & Jain, 2011) »
PRI R B2 9T B e R i R R L A B R
#:(Hambrusch et al., 2009) » 40 @ #Ef TR
WFERS - ROCE IR R AT LS AT R B 7R 2 e
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T > B RSEME TEM R K ZE
S RLAE TR 2B T AR B2 - JNFE
HAGHEF R4 - Hambrusch® B RFERL 211y
BARG —EEE RENEE - MAERE
st T E (Pythonfy8E 8] ~ BURE - EETR -
&~ [45155 ; FIFHVPythonZI/EEY - ehE -
S8 DUGER T BB J77AF FHNumPy iz
HEE ~ BEETE - VRS - EVE
TR - I AERSTI BRI TEEE
Hi @ e gmi - @825 - BEEYE A
SEEABEA O FHOEEE - FBiREEE
AN S 2R R R g EE ST
Ty iR U R B G 82 A v DU 22 51 %
&4 = P B R (50 R B Y 521 [l 6 ERIIEE
AT LGRS AR B EUE AR A RN E
1% (Chabay & Sherwood, 2008; Taub et al.,
2015) = fhAh - AP R R AR (R 2R AR 1
RIS B E B R & FDAFREE A
HREDE ~ HEFTEE - IRE A AR MR
(Justi & Gilbert, 2002) ©

g~ SRR

A RERREN TR —  EEE
Pl AR TRy J7 U I 280 - Il = il
ZE RS TCERN ELE) ~ S T AR ]
ZEFEIRA (R ~ BE RS T AT A 2 8% (Wing,
2008) - fERIEEE Y - EEHEHEES
AV (Gilbert, 2004; Gilbert et al., 2000; Greca
& Moreira, 2002) » FL41[E EHH R AR
B 5wy 72 (Gilbert) » RIEEEALE —{HH
RTARHE SR I —FRE B
SRR - EEBIRE BT TR
HIRY & L EBLEFE (Gilbert; Gilbert et al.) » IE
R S R A R L R A
TCECER SRR (5 - i 2 o BB A A B R A5
H(Voskoglou & Buckley, 2012) - “R[E]HYHF5E
FHieH TR EIRV SRR o E i AT
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ERan=HEEm ~ 210 - iR - SF{5(Sins et al,,
2005) » EfffEFFEEMHEHEAFE/LHELY - F
FEADAEFISOE R 12 (Brewe, 2008) © 4€
PR 2 R AR RE R R R R P
RCEE RG> BlmEs - M EE R
% iR EE SRR RN -
1778 8 DA R i B B2 R BRI e T e 2
& (Brewe; Justi & Gilbert, 2002; Sins et al.;
Zawojewski, 2013) o

HGRIE AR T IR a2 A A IBRE
ZHEE T A BRRERI 2R T - BER A
EHEERERFER S (Crawford, 2015) - Ei#
RIS HI B T30 Ae i sE B H YL
IR - 1E A AR SR i R B AR Y R B AR
(Sins et al., 2005) » TR A GERI AR E B
MO &S - DUE B2 A4 SR 4H A8t M AR 22
& (Hutchins et al., 2020) - 3 EFHAIZ 5
BRI 5 DIBE T TR B A AR
H IR B BE L 2 (Psycharis, 2013) - fEz(E
ST R A HY L AE 7 7] DUES Bh B M g R e Y
BRI - BEE BRI 2R 52 - AL
T EETHRE DIER It B E E
(Chonacky & Winch, 2008) - Z5A/E 2R b
MO EF RS - AR HBREE R
LAV SRR G BT TR - R
SCHEUHIE R (Hestenes, 1987) o &R
BRI EAE - A] DUE B A2 A B AR 2 0 =0T
Pl T 5 oSV B PR - s LER AR
HIEEEEN - RERALHIME R HEaEE ST - DUE
FI| B R 2 (Redish & Wilson, 1993) ©

StacewiczEiWlodarczyk (2010)%¢ 4 2
FEREEa et - P - EhEE
B > M SinsZE(2005) 2 AR P RIS © 77
M~ BR4hHEEm - B LBARR o TN -
A LA B E S - B SRR

BREW MEZE

sm AT Ry 1k B SRy T 2 RE R ER ARy
JeffiRE T o SR E O RE RV RS 2
(Siegmund et al., 2014; Sins et al.; Stacewicz
& Wtodarczyk) » DA#E—20 17 58 BE AV R} 22
M2 (Brewe, 2008; Svoboda & Passmore,
2013) - B EE PR FE TR E AR
RURLSERE - BSR4 B ILg —
HHUFIEE IR (Hestenes, 1987) « FLAL - IR
A] DA A A AR 2 B B2 ERITVE S - DUEHL
FIEZHRIFHAIFBE(Oh & Oh, 2011) » [F]FH1E
EEPLAN ~ BFERAH ST AR R RE A LR
It A BB A A RS R (Justi & Gilbert,
2002) «

W

~ WF9E5
— G ERE

AWtk FEERIE > RES
FhRhEILTRREEBRNES - il
25N 0 PEHIGHI0A - ERARESESEZ
RFERFR R T 2082 - PRl 4H PR 3 4 5 i =C
FHERE AT HE - R HNEXGE
= B Python » i {# F Python PN 2 1Y & U (B bR
& Turtle Graphics#Ef T2 2 2% 5122 (Hunt,
2019) - EEpHATEIL1648 - —EMWETER - —Ef
Ry S0TEE o H—HERIRER > B2
FHETTEAPython TurtleZE2 - W H#ETTREAE [
G~ R T BURL R R AR DR RE T AT - 5B
N E BRI AGEIE S [ E - IS 4H 4Ry
i B - #EfTPython BRI ERAE 5%
B EL AR o PLIR 2 (H el =
EfE AT AR G AR S - B R
FRREI SR BRI AR - AR AT - B
7S R B it R T ) A B R R ] R e L BE
&Ml - ERRIEMNERL -
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R EipdH RS PEHI4H FERAAS
1 RAZRE
2 Python Turtle
3 Python Turtle ~ B8 &R
4 Python Turtle ~ Z#EE BAERTA - BIEERIERRIEE TR
5 ElE R H
6 B ER TR RS T DU AR - AR (S T DA B R - 22 Pythonfy

A 2275 PythonfYinput ~ print

7 B RERER BT R EGET AR R

22 PythonfYintegerfilfloat

8 F R R TR G DU R R B2 R

AELE Pythonflif

9 R R TR ST DU R R B2 R

37223 Pythonf{yfor
10 AR

input ~ print

AR R T DU AR 2R 122 E Pythonfly
integerfilfloat

RS T DU AR 1 22E Pythonfly
if

ST DU AR 122 E Pythonfly
for

11 BRI E TR UG AR Y EeiE Gt AR S - — e EUE )

Bl — 4 U

12 EiR R E TR UG AR 2R A Gt R B2 R - A i

HL G i)

13 Ei R E TR AT AR 2R A G AR 2 - B

B

14 EiEE R E TR G AR 24 B e GE tR R R - A - A an ES

YLy

15 BRI E TR G DA 2 EeREARE TR AR M R R TR

S Tt SR -
16 FUSBBREALE DA - RERERIS T
~ - BESIBoNERARETHE TERERE ) o WD EE T

Ry | B2 A i i R =B 5t i DR R B2
8 AWt i g [ AR R
2LIE B4 Z P EREE A - Stacewiczl
Wiodarczyk (2010)F2 HAVEIERE 7 &y © fi 5
1B~ =L ~ A bELE SR - SinsSE(2005)
HAVEBERE R © o7 ~ BediitEsm - &1k
HAfiE=0 (Siegmund et al., 2014) » KifFE% It
TOURRHYEAEARR e 0 PR IBRAE R AT R I
BUUESERFREER, © THEWm, - T&
whEesE , ~ TRAEEE, ~ TSR, DK

= BTG EE R AP Y8 R TR I 5
R DL RARI SRR

()RS

G A B #Y H Bh B A AR R RE I e
MERR IR ARV EE Z TR - Bl EH
Ay g A - LR EARRE R R o A
MREE TR A H B SR A RBMRE T - B
S A RE A0 AT

PR L TG EET
FEHTFEEENMENE > EH B
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REENSLARRTNHEMSNT (PNRF RFRDFE) MBI —RENTRFANREx10"23@ERRF -
HBA—EERARRFOREY > THHEBERRSERRT - FRATANGEERFREPLANORER ?

HuEH

x¥

4

1 2020548170 14:41 -- & Bk

-------------

‘‘‘‘‘

2 2020%F4817H 14:45 -- @ MR & 2(0)

A=W ¥ 6x1023

Bl : #RSE RIS NRT — IR Bl

A IR T Eh A o SRS T A
MEERE H > AE T TR A SRR S
R FEIRIE _EACRENEY - S VEE T
I RE R DARRR A EE 2T R > TR n] A E A 2k
B - SEREE — R - FGRAATE
WEEAREEE - BATDERERYE
CHIFHHL -

OERER

SRV B3 | L eSS A
TSR - % e A A B B R
7 REIGBAIBHE » LUK TE A L L RE A B
ZORH B VRSB - FEDURE IO - FoR
HERLRE A2 -

(TR NS » S KTRTE IR et
LIRS P R TE ST - A TR
BT I - B TG T BRI A
)& RS ~ TSR TR DLSEE A A

BROEAN E R BRI, - P
WERHEA o FPER A SERRIRIR - BTG S
LA IR R SRR R L

(Z)MEEE

AR B BV 5 [ A i R R B
BURTE » FE R RERAEL  RIZEHED
REWIE 3P ©

B R B R R > BAT
IR E BB T & > WG E R T R
Z BRI E DL s R = T - PR H R
SHEDEDUETTARE o By T RS2 A 1Rl A&
faf > fEBE DRI R BRI
&£ €5 (pseudocode) it < - WA FZ b
HIEAECERES TEHE, ~ TA,
T~ TR - THIER ) dHERR
fRERERA - Hep TIERE | FURIZIER A
Dliy ABREE IS > W =R E I E A
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BELRE

MR BEBELEETNERZE BT
sH MNERGRER -

B2 : BIRSIERIBRNRT —ERER

FETiE

Remt BERER wEERg Bt BEEns
REBMEENEENML - B NERBRE - WiFEARA
BEREZNAR -
LS o)\ =EgE=EnETH
| 3
/4
BB win-—EEINETH
[ e )
Vi
HERERENER
[ 53
/4,
B3 : BIEs5 8 RIS TERBEBREETR)

HNEEISR > AOEAFTR - FAT G R A e Rl
& > 5IEEE AR RN R
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Rl EeEE O ORERM 2t BRERE

BEERNOAMEARKFE2RERE G HEEHNER
B2 > RIS ERENAS

update_life() A REIEE - ¥BRE TIEHE
IS

"g Fneighbors¥IE - HRZIEA1 » BEVERAE2~3ME » LEZEA0 » BBEA3ME - Bl

ﬁﬂﬁﬁ> B2 | WA | Wit | BE | HE

o+
ERRE » QIR0
o

ﬁi’3m§> [3:4 |ﬁ/\ Wit |@B L

o+
D pmsimifessrs » BHR
O zzppEzem

B4 : ZRSIERBRNERT — MERREBHETE)

— | A
aRFiE
Remil HRBE 2 REEE 2t  BESRE
+E
BIfEBR . =MEECHE
2B .

1x = int(input())
2print(x*6*%10%*23)

B85 : BRSNS RSt —2TL

(F)¥RE=safRes {bRes > PSP R SHERIEIERE - FELLE
woER o SR manTeRy (TR - AIE6H -
HETTBRES > LB BRR NI R s s
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SETiHE

Rewit SRE#E  REEE 21t

2%
1x = int(input())
2print(x*6%10%%23)

- S

BCETTE

Va

B6 : ZIRSE RIS T ERET — B REAIREE

= ERREHEDT
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Abstract
This study aims to design a modelling-based instruction for scientific programming.
Through the guidance by a modelling-based learning platform, students had to follow a step-
by-step modelling process, including “phenomenon description,” “data modelling,” “logic

99 <

modelling,” “coding,” and “verification and debugging.” This instruction is to enable students to
gradually develop problem-solving strategies and write program code to solve scientific problems.
A quasi-experimental research was conducted to examine the effectiveness of the modelling-
based instruction on learning of scientific programming. The experimental group received
modelling-guided instruction, while the control group received traditional instruction. Based on
the results, the following research findings were identified: (1) Modelling-based instruction helped
students build their solutions in various ways: it enabled students to extract key elements of the
problem from complex scientific phenomena, provide more accurate descriptions of variables and
their relationships, and represent problem-solving steps more logically. Overall, this approach
enhanced the quality of students’ “data modelling” and “logic modelling,” corresponding to “data
representation” and “algorithm design” of computational thinking, respectively. For students
with lower prior ability, it also improved the quality of “phenomenon description.” (2) Since
the modelling-based instruction improved the modelling quality of students with lower prior
knowledge, it helped them gradually develop problem-solving strategies, represent data more
accurately, design algorithms, and then write code to solve scientific problems. As a result, it
enhanced their ability to solve scientific problems. (3) As modelling-based instruction gradually
guided students to find the strategies for problem-solving in complex scientific problem context,
the experimental group students clearly perceived the benefits of “phenomenon description”
and “logic modelling” in solving scientific problems. They could also articulate the advantages
of scientific programming more clearly and affirm the role that programming plays in concept
understanding, exploration, and problem-solving in the field of science.

Key words: STEM Education, Modelling, Computational Science, Programming Instruction,
Computational Thinking
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