[ AR fy B Jwmssrass

WAz it E B g+

—— 3 F 2006—2016 FAF % X #Kk Bz #7 B Fra3Lis L

CFRMS  =|RIF R KEE

P R 4R BT B R AR A KRR ERMA, LA EHRARKT PO TAE, R gER

BYr KA —H, AR A E e R R ARk, SO TARBYE, HEBRSE SHBUF Xtk s, #AFR

BRI, RAEMARAT AR RYTAR, KPR LT R, 5T AT A F R L
BEFM, ARG RGEE, T ABEGRARFR TRESTABHELF ., KNBRLGZEEA, TA
Bit % FHA SRR HET R ER AE, B LS ERAS A il T PRk AR Ak B3RS A
AeAgeyRey, BMERARMNEBOAALT, THABEZIBREEESRA LK S, B &EAETESES
BENA AT, LB HEHF N FRIANBARGEBAT, RARRAOEEAST, REFLE4HK
FERAFRARAAY, FZEARFAXARIME S T 5, EELEN2EAMYE, HAFSXRERT
R E R B IRER R L R T R AT F R Rk

KR THBERE; BEHARRT; BARKE; BHFX; HIFLR

RESEKS G434 XEFRIRAD: A  XEHRS:1009-5195(2018)01-0098-15 doil0.3969/).issn.1009-5195.2018.01.011

*HEMB: PEAHFTFS “TZ27 HAFAFAXNRAE “TTEL5H-F & 690 A FHaR—A A App
Inventor JE 3 W /N 2 HH H B 32 2 A7 (1601110463B); R FTHFASE “F =27 PX 2017 F FEf L %2
WRA CE NI AE ERARR SHF RTO R FEREFAR” (CEHA17068)

EET . Hm, WHEmRA, LRIFERF

BEFIMRIE, GHIFERFRFTHAZ (LT 100048); #

RIR, W, #t, BEAF0F, RRIFERFHEFIMLR; Rk, MEALA; KEE, WE, aldde, M+

A0, ARIPERFHF I (LT 100875),

IEHEAR KR HHA S, AMUGEmERTINE
BRI, IRZI R TR AT A S A RE
J1o HHT, RIS IEB SR TS PR R
I FRE Y ARAT S S P 2 W = W N ETREZ T TN
THARAR, Adr . BYEREE S —FE ik, i
HIEFERE A —Fh B e A0 it 545 el
WAL, B, BRI, %4, 4UF. BURHE
ZEARINE, KBRS . DA REESE
WL DA ) A A 5 ] ) A R A L 4 KA
o 20064F 3 E R N MR E R DR e L it
FRAE” 2 iz AR A S A K A )
B BT RGBS AIAT R, IR
U FIFENEES, RS NS R
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.98.

(Wing, 2006), THHAMEEZSHEIEZE NS (Computer
Science and Telecommunications Board, CSTB) 7A
Sy, AR 2 I ERIRLORE S, SR B
YESEARSGIASRERISFEHEE (CSTB, 2010; Qualls &
Sherrell, 2010), Je27 Az K A% 00 3R T 14 L2 AL
77, HHEEMREIVE T8 EAREHE S 11K
Vo 201747 H, B ELGHE YRR D R ERR
251 (International Conference on Computational
Thinking Education 2017, CTE2017) fERUEHE K
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FE7EpT—Fe i v B BRI R, s
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B O AT E PR R LU R TR — 4 A
&, WRHHE BEARBE VR — A EEIREL
TS RTEPRT AR BR, SEERTIL 10
A (2006-20164F) [EIBR A T B AERHFFE Sk
DL IR R4 BRI S (CTE2017)
AT, B AR AT MRS AR 1R
PURFIASE R, AT E AR EMe I Ao
FRIEISE

LB R P

THERLE” 2R, ARL 500
SRR G RN A PRI, JELAE AR 2006 4F
P AR R A A R A ok
e . BT RGBT AR (Wing,
2006) 3 20114F, QAR AESE TEBE L, h
“THE B S — i R B4 R, BRI BT .
TG HCKE R RN DR 7 SR HE AL FRACEE (HLAS L
N) IR TR AR (Wing, 2011, 5
IEIFIE, BfE XA RYER AR A, — 22
K5 ML X 1138 B 4E 3£ 47 T % X o Denning
(2009) TR A5 KELAAE A B 2 14 2 o T 4 A B
AR Z A G AL BERE Ty . SAE A AR RN KRR
I S S I A B . Aho (2012) 15 JE 4k
Je (A E i) — R R, T AR ey 858
PR RES RO . FEEE EH AR A
St A A R is AR 0 SR 5 5 i 2R A
[, BT RGN AERIT N, B 7T
FHURREZ T B —F N EHEE B GERAES, 2002),

20114, EEEPRZFH A2 (Internation-
al Society for Technology in Education, ISTE) 5if
BHLEB2EZUNE 2 (Computer Science Teachers As-
sociation, CSTA) HXGHEHN T TR EEE
SC, Wi IR R T )i e B A T T 3R
W M ORI GE R S ) e i R . TR
XA, S —REE TR T B rY
[P, SRIGFEMLERRN 2 4Rl SR Hr s, f
FHRRSFI; XA AT R R, ARl Ak
T A S Ir 5e: [k, DM ibse a0 g
TR AbR, ATRISERTT S, IR IT R T
GG, TE A B H A R R i D (ISTE & CSTA,

IMOTiEEEHR
018F 18R/ =151 H

2011a) . S5 B R E ORI R R E Sy R
FATT A I B e A WLy R AT A, IR
THAEMUBR 2R SRR T H A AR PR AR H AR &R
. NTRZGEHREAEFE” (Royal Society, 2012)
X LD TE T R I FIOR RIS AN 2R
TR, LOGE BRI TR A TAA
SRR GEHAT AN

PL GG R RITE Web of Science, Sci-
enceDirect, ERIC, ACM Digital Library £ FEiE1T
2R, HLR15.2006-20164F 285 SSCHE . HERRI
ARt E R L SSRGS ERN S, RS
ARIRHICSCEE 134550 XHAPRORES: . 2 X FHIEFIE
BRI 2AE N IR E sk
A IR AR B B« Al f#E (Problem
Solving, 25%) . #f1% (Abstraction, 12%) . il 7F2
(Process, 11%) . it5EHL (Computer, 10%) . Bk
(Algorithm, 7%) . %(#& (Data, 7% ). FF% (Sci-
ence, 6%). %L (Effective, 5%). #E& (Concepts,
5%). fie)] (Ability, 5%). 43t (Analysing, 4%) #
TH (Tools, 3%); T EAERHAL A P i
BRI A4 (Abstraction, 22%) . %5 1k L4
(Algorithm Thinking, 15% ) . A 85 f# Bt (Problem
Solving, 14%). XA~45185 loannidou 58 A (2011)
TR —B: TEIFAAREO D, TR
O WA G | Sk LRk

g BTk, HAC TR R0 e LRI
WA M g — e L, BTE#EAT TR R LR
FEREI , AR 22 Al ad 1o AR Y A A
JCFR . NI ER IR —B, LAk
B, FEAEMS . MO, . Bk A
(Angeli et al., 2016) . [FJEF, SCTF 153 2k ) ik
KIRG32 B BANTT R LB AR WL, B R
b, ARFEFA: AR, ANEZIRHEE; ZA
1, AR R = B AR R
S RG; R, ARAEY); mETA A,
BT (Wing, 2006)

L FEBE4EMHEINE
R4 CSTA 2013 45—y i sE 44, EEMG R
S5 AHLAT b 1T I 5 A A Bl Y JR) 1T 5 2020 45
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¥ 920 15 STEM A i TAE, Hirp—2p /i
I EMBREFR AR, TR R TR 5
E&Prariz BEAHC, YT ENGEEEARAE
BHEEAS WA RG-S TH, 5%EMH
FWAMGTPAREERY . T 5RE, ARl bE
JIRNSEBR R B RE B 5 i G BN
TR G E A B A s B AR A
WEHRE, BWFRFEEFR 205 NS RHA G
PRI RE S, AN IR AR . e
JBR48 B T2 B 1Y Hal Abelson 2 4% 7E CTE2017 £33
AEH, HE E SRR A S X AR
e, IR RS AU REAIN, XTI
SR ) SRR R T Ee At AR A R A
FNGHE, XA LSRN SRS sh o vT
A8, AR A AT DL H i R R e i At AT T
AT RESHh EREES, RITA TR
RORFR R, FHERH BT AN B AR IR Y
= BRI AR AR (Abelon, 2017), FFUERS K4
73 KA U & A CTE2017 223 E VA
RS R . AT S A1 ) A R B HE
BYHEHE . WA AR5 A0 298 3h 45 Hb X 1] HIR
RIS R R AR, U it S A
R R o AR AR R AR R —AR
B o o B ) 5 A0HTRE T 1 RS
TERTFHAEHOCHER . W& I iR LA UL
PR RE, R SR A AR
R X ) R 1S B i e T 6 Y LA B

(Yang, 2017),
= R B BUR A

InsE LA R DT LR R, 2
THERAECFRTR, ARG HERMIX R ERAR
ARSIy, A AR IR O
Wo KEL Sl BE s Frmik . ORI AR
FANM DO AR T oy E A, AMUTE A HS
FETRIFIIRABA R TP T34, [t A
FREXVZ RS8N T 2R AR EETH,
KSR R HE LR

20164F 1 H, REES O T WritALe
=7 (Computer Science for All, fai FR CS for All) i1

.100.

X, WA 4042 3E 70 14236505 5 58 Bl £5 LA
B XA K- 12 HRNLRF A B, FAE, REA
SRBl# K47 (National Science Foundation, NSF)
5EEX 54 XRS5 A H] (Corporation for National
and Community Service, CNCS) H i MiTHHLEE
HAE B TR AT BT 4 13542650, 2016 4F 11
A, BRI ERE (K-12 3 FHLRAHESR) &
A7, $EHEHN S5 E K- 12 LR A om0 kR
R SR AR, W T RS . A R ALK
I €121 TN Ry 1 E g R A TR S TN
oo s, R TRl RSk, i
THREGAE . FUIAE SRR, & R 4
B RIEETHE A g TR L TR
MR L RO SRR, DL RAIR A 2= R
BEEMENREAER (FEEF, 2017), 2018
A, NSEWELASEHRF CS for AURHAE, B 5L
Pl a ik E e, 4% A 2000 77 £ 5T
(NSF, 2018),

e [ EUM 2013 4F 11 7 A 1 E KRR A
HARHESE, DI HIR AR r A% ol R B 2 Ak
filh, PRSI IUB R, 7EEAREAE BB,
RIESEAER TR, ke alel | Bt AR A
Hoae, JFEEHEEN X eHE R (UK, 2013), [A]
L, REXFHREPL S (BCS) $H 1100 3084,
i W H A e — I /N O SR ALRE g it
DL DR /N2 T AL B0 i 52 PR BE JT o 2016 4F 12
H, TERRYNZ 51 2 FAE 22K Digital Europe $ H 11
Ber i RE I TAEBC R YHES T, Oracle 20 w42 HiKf
TE=AENA 144235808, FT 3R RO i 151
FHEHE,

L s s T 537 NI i = o SR 1A 5 2
(Technological Context Knowledge and Skills) 1%
SR S AR SITHEAIREET RN R TR
AR FRNEE, XTI 201 HAETF IR TE
TRFEFT SN (Ministry of Education of Newzealand, 2009)

HONBEBURHES) “Code@SGizs” KB4 RIT
RRRAE, SCOHRRER S RS H A
FAR AT, HRIRRERARLE, 500 A g
FEXLERAY . W A2 (Singapore Government, 2014),

BRI T 2012 4R HE /N R 2ERHR

MR TS EHR
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wEssrasa A )

FEHEZL” (The Shape of the Australian Curriculum:
Technologies), ¥ “RUFHRIT" IAEA AR
PR . HESRE VBT HOR IR FR A AZ O N2 2 TR
FRG . AR B AR LE R W L e TR A
T2 (ACARA, 2012),

LEFUWEI, hEBFRDSEGELES
WAL, WBEE R RERRAE T b A i
R TITOR 2 A AR EAT S 1 4 4F B Cool Think@]C T
R, FFRI AR EE MO R RS it
KNP AE A us 151 100 24 /N2 28000, hy 32 Fr e 1
916500 #4 /hp BRI AR BT, R Rk
TE H W AT BCA I, BB A s R Al i
TR ALE AR AT, 5 A2 S ) FH R Sk gk e ] 2L
PEAT R AT .

SRS, TR R BE Y BOR SC R T
Sl | AT D RAT AR B A 22 . 36
LR FERBESE, 2 20 R RBOR SR . T H S
B2, WEL BRI U E SR X AR TEBUR
s A B K, HR B B BOR SCRFANITH ST
o FEBUN BAHCHIA XS T R AR 5T 10 R
TIERR, BOROCTEE MG SR AR, W57
), BRI

0. TR LEHE BB U Sk

BRI AE BT 06 T 1980 4F, {H DA 2006
TR, THA AR ZE N AT A R G £
HWFFE AR M EHL2AR B CCFR, MIEREEE
FISEAE, M NEERBIBUFBOR, A8
B4 X ol A

LA EERFTFR THERTD

VER— BB B ARTE, SR S
Mg & T %580, BRFITP RIS R BT R
SRR —Fh B AR, (HITS RS AU
BHE, HICER SRR G BB A ok n) 3 fg
J1, SEEREAEAE BN R L R, SRR E B
AR 55 S e Hh & 2 A R RIS B AR T8 % S i
Pl E kAR RE ST

HEBEARRR I E B E N —Fh Ry
Ko Wi EHEARRE, AU T A D42
YER B SN, g B S gt %, 1

IMOTiEEEHR
018F 18R/ =151 H

SRR R B AR IR T5 B R = IR
20154F, REMGREDEE (STEMAFES)
PR (U.s., 2015), KITRPPIAPAEZEHHT
B & RS . EETHEHLIAVTES (CSTA) & XY
U NET BN L B, mrh = ARy
B¥ES TIHER4ESH S BE2AR. Bee5F8
RIS

2 [ Vi f8E A% K 2% 1Y Gautam Biswas 2% (2017)
R, R ARE S %5 B 45 STEM #F
Z AR PR IRI 5N, E kA8 R A vty 4 dal e 5 R
2E RN B SRR Z R B B R SRR, R
Bk E PG, A T AE STEM 51158 8 42>
Tk — 2200, TR TR T IR 2E 2] 3
Bi——CTSiM, RANTR B4R 7 5 5 @8,
FFRK-12 (AR EHE . CTSIM R dH A 7T $ T
PEETH R T — AT R R Sy T
AR, [RIA RELE 24 A (PR A TR f 5
1, IFSLRBIRGAT I . X B 447G M s
IS RONTFEG A E WP AGIE],  CTSIM et
A Bhee A sE R, [R] I b2 A AR I PR o 2
IR IEA T2 2] FFAA L (Basu eral., 2013),

Swanson % A7E NetLogo #7837 K50 . HASF &
TR R, RIS T & s
A R YERE T AYRCR (Swanson etal,, 2017), PRAR
M 3% QR BOIT I, 133 24 h2E A F
L —EAE S 5. AR R A TR S
W, IFAR ARV AT G AR S, DA
TTAE AR BC L B A2 > B s AR 4R
PR HPR LI O, XA SRR, XKRAA

BT PR Rl 2 DR AR AR A R A T 2 AR R A
RIP fig

Pollack &5 A\ JE:T Equation—Based Model (EBM)
T i i 2k TH R LA E IR ) P G R A 2
(Pollack et al., 2017), MFFEXTIRAEAYIAAR I H AT T
ST, HUIRZA DN T A B S S D
PRURFR T Il S TR A AT — T )

Hutchins 25 A PAZEY) BRI A 58 il — 1> Scratch
RS, B HTERT 40 44 E hE AR
B3RP FS/KF (Hutchins ecal,, 2017), 4
RRBAETT RN g . EI . S5
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W XA B AR AN AFEAKERE, |
TR AR KT (8 28 S 00 58 ST 55 01 10 i 3k
S

AL, RS B AR R T, BRI
AN IR R 2 H AR 2 — DS BOR 2 2L
A EATITATT, A T2 Sy 2o S ok B iE
X—HAR AT TR . BAR, TR E 5
SR B AF BRI T 2 b SR, (EANRERR T T
BEEAREZ T, BE¥R, SHRENFEZR
JEAA A R R ) R

2N 2 B TF S 3 A it R Y

(1) =EHE B RYERE =

IS G T W B A R G RE FR Y EEER
SIS N B, R gI AR TH, R
A 2E =, TR RLZERE . STEM# A
PATISE, BT Gk Bl A R 2
> Fn) A g, DAY I8 B B 352 2 A 1A 4k H
o G Kose 5¢ N (2013) SRJSLIRA M 5%, 1E
e—Learning 58 AL S 20 = F AR B A B N ilE AT
XL 2 A S, JF AT A OGR4 s Hung
(2012) FEPRAEHCF R SRt i, s
fif . R INEA T I SRS R e i
Xt s Tsmail 22 (2010) 7EZ2F iz B4 S &
TH . PME2E IS AR T HF SRR, I 5&S
F 0 3= ARG A I TR, SR AR )
BRI AR DL RO 2 A B B YRR IR RO

FE OLRERE (C9) THEPLILRE F KR
GBS ) R R e B R AL
FEREBCEE I OESY . RE & EBE BT
EALE R IR DS o 32, SERRIFSE M,
HEZAE AR E R Dk T . BRI 5
FEBIT R BRI T RA IR AL E
MR BFERMERE L (EBZF, 2012; ik
B, 2013; 4k, 2013), LUK ANl 7e 158 B 4 i B
ST TR RN T (R, 20125 4
#E, 2016), FESCERBEGY T, KF2EH LA
HE TRV AR EIA, ERE TR
4k, It SR S MR B A OR VA SO T
SEEL T SR AR AR B BN, R
ERF R T s S Sk MRS

102,

CIBFRFRITIREMNE S S (¥, 2012; i
aEE, 2014),

SRUL, HEOCT M SAE R R RN
g, AFFEH FEETE AR, SRR 2
S A AR TR AR T A R AR R A
BRI AR LAY 22 iz TR R R R SR
& (Israel et al., 2015),

(2) K-12#E W By B geis 57

[ A0 X F K- 12 By B 313 B 4E 35 5% 4 1
M, IRZEFKEEHLNA SRR AR R
A TR 78 B KBRS LR A 5 Y SL il
I, BELRHENNT K-12 BrBaOH 5 B 40 55 55
AT T 248 R R . 2011 4, CSTA FlISTE 7¢
NSF S5 FECA R T TR e 25—
J (ISTE & CSTA, 2011b) . XADHRE AR T K-
R2AH PR B AER SR AT, FEHE R T K%
A=A A T R AT B S Bt T IR
R BhrbrdE . F 5 SRR IR A S R
SEAIRFE T %, 20144F, Linda Mannila %5 fi [7] K-9
HEBAITHRE RGN T T — S E . B AE
KON SE, AT 12522 BAH. 1
P, for == St LS A BT K-9 BB it 5
B F AN, ERIEXEER T, BRK
T E XTI AR MR E T ER, HE
AT TR OCE R TR R e . X #0m
MG TR R, K80 22 7E IR bl
AR BAEAE, It — e gmfe T H AR RS
PR, UETE RSB, BRI 22401
RIS E AR FOR | EERS T —
WIBIZIR, XTHhg . B3k T LSRR {5
e AR Re R SRR A S (Man—
nila et al., 2014),

KETE K- 12 208 By Boit 55 B e85 5 1 i 58
o, BRSRIESY S SR ST T A E BB AT . ERR
W, —e L R TR R
SHIEFEERZ T, HAHE B S BRI
RO BN 3 AT 55 DL AR TR/ NS BHEARZEE
SIAHEEYE | RFe b A R E B, (TR
B (2o16) F5iH, “H/NEFEERARERGEEH
REBFEAEAS, PSR FHCRHE, AR A
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wEssrasa A )

JsE R A R AT 55 R BRI E
BRBEMYN /NG BHEAREF A RHME
B 7 ibeE R R R RR SRS, A
B AR o Az dm X SRR RE A DR S [R) T4 g
o MPEAENX — 5, 3 k2 B RS
BEARRREGETT T (leas, 2013),

TESBMISE T, T FEOR AR
e ABAT IR AT, SRRV E eIk
AR GE A, WPBL, A1E22) . 59K 3h
5, QUEHRRAERCER RG] (255, 20115 B9
%, 20143 AFH, 2016) o TR PR EHORRE T,
WF9E 3 32 2R HPR TR 4 5 BUAF Y Flash HI4E |
FEF I R Bl A IR B AR R G, B A B s
X, FHBITACHE MR, DRI
THERYE (534, 2013; F#, 2015); fE/DNFER
B, WAZHR R I =X, I AT A
g2 T HAN Scratch . App Inventor S A=A N
)G, iR SE R TR AERE ) (R
22 0013),

(3) “FHIEE B B4 5

KREMPIEERY, RGBSR A HEAL
Bhes, ICTRABYT 3~6 X LER Ty | 65 . e
ML B SRR R GRiamE, 2014), FEEFE
B ER2s (CSTA) & LA/ BB A AR
WP EITEA L BBy, RS E ARG 5, ok
Wk . 5l SR B L A A b S i
RSy, SR B SRS . By (K-
123 HUREARERR) R Bl SC TR AR F T Ry
BARMEHE, RIS — i sy, Hop
el IHRAARR AU — T R HRARE 1 AR
HNAENTH, B Ui ATk i 42 )
WE (FAERE, 2017) TSR BT AR 2T )
R ILER A R4 EF/ 5, Flan, Wonder-
share #l 2% A . Google Blockly, Robot Turtles .
Scratch Jr. Bee—Bot, Cargo—Bot. Daisy the Dinosaur
%, i, Cargo—Bot Bt — @5 8 App W HEE ¥,
B IR S TR A RS S RAH , NG
PR e A LPATRCREM G
Leidl 5 AFI AT T E XRS5 Scratch
Jr (I 5~7 B4 LR gE TH) —4ER 4208

IMOTiEEEHR
018F 18R/ =151 H

PEFAT AT AT, BRI LB B i R R %
JEER T —EREIEER (Leidl etal,, 2017), Sullivan
SFAMMKIBOBLAR A (—3K & 110 4~7 2 4Lt
B TH) b LB i ik 20 e e
HLE AR 2R T RSEAE (Sullivan ecal., 2017),

TR LR AR S h B A AN b £ 1 L
e, THAEEHE T AR R R AN R 20
Fork, I FHARE BEORI N IS, RS
) SR AR R L= W 3 O M2 R (L A A = NS e I - R
FAAE, B AE R NG RO B A e )t
mIr S HEN

3. TR HE 2

TR AE RPN RT3 R e S B b 8 K
TS EEAMNE, [R5 1 A A S
TR Schwarz 5 N\ R H—FR5N I Bk IFH
EYE, WATEMIA S SRR L S e R
A H WAL (Schwarz etal., 2009); Repenning % A%
THT 3 T2 Ty FA Il BUE 5k FL STy
2 A LERE 7 (Repenning et al., 2010); Fields
5 NI 3o 2 2 P e G e ) SR PR A S A AT
B TR Mg AR+ BE /K (Fields et al., 2012); Werner
FENEWFRP I T — D EET Alice P21 “lliZ& 3T
W R, @A AR s BRI AR R
RV AR THIG . A SR G025 . JkE
A LA S Al FH A A e ) 50 ) 5 SEL AT ARE A3 1 FHL i
] (Wemer etal., 2012); Dorling fil Walker 55 A\ JF
KT —A TR HELE, MR T2
B AR BHAREM SN IEARAS, ZHELL T
W SRS S AR A% O S AR — 3 (Dorling
etal., 2014),

gi bk, W LT R LRIy SO A
PR LR

(1) T RYE D25

FEAFEIEREIRAERE S (Mihling et al., 2015)
A HE BRI AMTE, #1140 Meerbaum—Salant 25
NFE BT Seratch B IF BRI PEAN T H (Meer—
baum~—Salant et al., 2013); LARIIRLELIT ARG %0
FITHEALERFR T, F TR A X AR S A
FERIIE T H

Roman— Gonzalez 55 A JF A& 1) 11 5 18 4 I 3K

103,
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Which instructions take ‘Pac-Man’ to the ghost by the path marked out?

Option A

repeat [£) times
do | repeat ) times
do | move forward
—

tirn
&

Option B

repeat EJ times
do | repeat ) times
do [ move forward
=

LGN right O v |
=

move forward move forward

Option C

Option D

repeat [EJ times repeat [) times

do | repeat [£) times do | move forward
-  —

do | move forward

LT right O v
-

repeat ) times

do ium [right O v ]

move forward move forward

K1 CTtEREMHXM (Roman—Gonzilez et al., 2017)

(CTv) & ph 28 1 PEPERZH Jt) ) i aod i ik %
Bl 2 i E AT B9 26 B (Roman— Gonzdlez et al.,
2017), CTUAYRRREASLL “EE” B “mif’ g
W, BB N (R AN A 45 0, A SR TAR
i S PR B e (145 3R M ) e
Ff, ALAEHARTT I FE S, PR -E AR, A
KA TER, B AR iffelse 1 A) . while i
Ay, TR, IR L, SEE R E IR
APE-EHIZ U (RE) HhE,

(2) RGP B

TR A 1l a2 A 3T F i Ao AR 10 i
FEMEE, A AR R TR B A AR
FARRTHTR e RE . H AT R itk
A Scratch #3355 T B9 Dr. Scratch (Moreno—Leén
et al, 2015) /I Ninja Code Village (Ota et al,, 2016),
Grover % N (Grover et al.,, 2016) & Blockly fiff A& ) T
H, PINGE T AgentSheets AT T 4ERE L CTP £
J% (Koh etal., 2010),

Dr. Scratch (http://drscratch.org/) J& — e
e ANITFBYPILE IR, 84 34 Scrateh £ i
o B AR SR P 27 2R X L AR B ) Y 4R AR
JE o EREMET Bl A A AE A 3153 b Scratch Zi F
YESh, [RIRFE I R t, B2 Ade mamfetine, &
JETTHE BYERE ). Dr. Scratch # U 1T B 4EGE 1 1Y
‘W% SRS . 2R B2 0T Y
. P E. BAERmR” T AT,
TAYERELE H 1~3 209, Aoy “JER . AEA
BT —ANEY, B2 R T 3 Scratch VR i YR

104,

RS, Dr. Scratch H 2 ZAE M5 530 8 43, Fl4r i
PN HALE T if-elseifif], @HHMLAERS 2005 DK
i BRAR S R H., HP R EA 24 AR
AR, BEEFRTE 20 FER TR R, hB
510 o AT 15 REFE th TR e 91 45 2 21
B, PR 153 I T 5 R0

;3 You got me! Catch me again: [1 K28
Ba o (72 D 2 €D EmEiE— % v: (7 GED = @D i E— i

K2  “¥ik” ( “catch meif you can” ) [ ICHE®

AL, FEMRET X PR T PN B b, XF
TR S PR R VT JU R OCHE . 8 o BT AR T 1 52
PE, BRI R R . TR
T ) B A AW, K F o Ruan 58 AZEBUA A5 T C
AT MBRTFE RETNn ik, BT
Halstead R {1152 Pk B i AR ST i, 7Rk
MEHL I gR 2 B9 App Inventor F2 7 EAT W (Ruan
etal,, 2017), X 50 4 BEHLH ) App B2 AT
RTEIL, X PRI EEXTTF App Inventor R 7 &
FME RIS o . BB A B T 22
BRI W07 ), I i ] TR g FE i
R Rk B B 1

(3) LR BRI

I B R A AR R e e
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2018FE 153/ 2151 2




wEssrasa A )

AT AFE R ARE S o 19140 Bebras i (Dagiene
etal, 2008), PPAARIT R SER REN T T B AR
W R R BE S CTP- Quiz (Basawapatna et al.,
2011), RFF AR R 4R AR I HITERL ALY
TR RIRET]

EIUAR, T R A Pk P At 545 b 2y 2y e
I, ZREMRZEHNN, REERBRLRS 5%
F, A EEPRR TR R — R A B ) R
KB LRI, R A E B ANH]
HITHENIRF A L Kz TR R 44 7 ) e e
AYFE J1. Bebras 3k )& 55 T Bebras [FH Prit 5 E 4k
PR IRV 1 — RANTE B, 1ZFE5E 2003 FEHEA: T
SEPREYE, BRI EYERY £ R A HE S R )
SAENR A BE S A . RIFAER 5
A, JE S I A T A Pl LA B — SR )
Rk S e A B R AERE T o Bebras MEAN ] T
HAARREN, AT A iR e my AR AT LS il
i, BT X RS, Bebras A AT DAL ITHE
LG PISA  (EBRA TG E ) MR AEE

(4) A YR R AL R R P

TLRFEHIE (Kong, 2017) ¥ U 4E 5.0 38
SRS G, FFAIFEIE N1 /N ARG
o) F g RE B RARREGE R . X RE T TR
TESFEIREE, A RA N, ST XT3
R ITTRIRE ) . ZmAe iR AE . BFFE 4 d T
XF 106 44 25 G B PR (1 /N3 L AT TE L ) 45
A, IEVIERIVEE RLF . ARER, Retsiir i
DR/ N B ARG R A ) S F TR AR IS

WS F AR e R AT A — R U T,
X 2 A IR SEVAE B T R 1 3L A S 2 R i i 2%
Brennan l Resnick #&1}, ¥ A4S SRR,
ANREARIUEATA T GERE T o A5 3R] Z2 ] 3
FEBOF 2, JF 1 5 T H L4k 3D fE SR
1) =R AT R R A R A ik, BRI
Gy BT TR A DT R DA KRR T B Y A
(Brennan & Resnick, 2012) . [A B} , Grover ¢ A
(2014) HG H SEBGT 2 AR T Ak 0% 4 07 (67 B A
IR ZR GG Z AR TR (ARl “REerk
MIE” ). Roman—Gonzalez 28 AN = FpAS [E 90/ il
i m) () 1A R 4R T2 (CTe. Bebras A1 Dr.
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Scratch) #FAT T RAGZE /1, 151 = APl B A
W RERE, A =M X REAR I Ho X 2 A
BT E B GE A TIE (Roman—Gonzdlez et al., 2017)

SRUL, CYEOC TR RAEAF I, E
BUEE R A 2R S W BRI T A, vk
e R NS 1 AN W Y6 2 VT = 53 A A 3L
WL A R BRI TR . TR RN N
SRR A, ARG 2R TR, #E71HE
BRGSO R AR R ST A A 5 H A

4 H G R EH F R 2K RIT

AR E AR IR R R, HAEK-
RAF LA R F N EZEREZ —2H
IR AR s, SRR TR R E T
B R R . 2O A 4 Hfg R . A
SR m AR, LA AT A A
HITHEALRFR I T R e SR Re 5, AR
e TR RBEBE IR . AT NERCR .
ARIFFERY], KETHEPLZEON Ll & ) 5
SRAETHR B FHEALR A AR Sz iy, {HED
EHIME TR, HX TR e A
R (Yadav etal,, 2014), Saeli 5 AH2H, X T
IiTiRe =R etz B R I R S Sy = WS
S FEAURLE AR S RN A4, TR S
Jit A T BB EAT Se A B N A AR AT T G
TR IR DL S A N AR s i | ik
A PRI FHAE (Saeli etal., 2012),

RO E PR P2 171 58 A Eliane Metni 15 4F
KRB ZOM Ll & e LA K FEF AT, fERE
)R T “Code—Maker” 1141, LLBIHT A 22407
15 FIAIK B AR #Y) Raspberry Pi (B &£k ) $2 AR Sk ik
filt, BIEEE TAEE SR A R A ik
%, VBT ZHBEEAE RS (Metmi, 2017),

Fields 58 A X BN B E o BT TAF5E, 43
Br— > 30~40 /NS ) 1 v L Bl 25 LR ST R 20T
TR A (Fields ecal,, 2017) . FFSYIE 1 XA
LSRR ENE L . 2K L et B
W, PRARTT S BT TR LA ST H 5 2 U8
ESCARIEAT T, A KEENZE, RI R oo
W . QLS G A B 5 2 B Tk 4
MR an el AE PR th 5 | AT R4 . 55NN,

.105.



[ AR fy B Jwmssrass

FOM A A RBEE AU T 2OM S Bh2e A T
VeI

T A H KFTLA % NTE Cool Think @] C 75
HEYSZH R, AISEE MIT B9BFSE A BAIE R T 13
AR B AOTERI (Kong etal., 2017), %1t
RIFFR T W TH0M R JeUREE . —1 12 R MIT 5
NGV T RSy, IS K, BER 6/,
FEYHEZ TR AR SEAR R K — S SEAR 5
AR AN AR RIS 20 BB 37N A i
WA 2 /NS IR AR, A EE R
FNHBE R FZ . 58 T IR S — T IR A
il b, FEOCEHEAEMPHZATE . B TR
FRe 138, ME—WIRE, S #hi—ii
TR R R, — S Sz, R L
FOBHTNERTEHEAE, BRIV AR T
P % TR, ZURA 10T A R
W KRR AR S AT A AT R, IR AR far A
FHIXEES PPN 22 AR 1R 2 DA L . IR VPGB 43 M
SERY], BNES 55— TR Z G TIHE R
AL AT e T, (HUR A SeUmx Tk
B RS G, AR Sh AT e
A TSR A P B NGR

v VSRR T R 1) ki

FE R B 4R 9T 2 3 T ok 2 1)
K, HAEM SIS L R, FRE BT
YR BEFATAL TRIZ N B, BARE 2435 T 4540
S AP SR (E P A EA I kS PN TS
FLisA R, HAFFE 8RR v e a5, oF
FERPE RSN (A Tt — 2 ek

1L Z BARIRREHAE AR

EHT R AR RE 1 O 2 AR — A E RO
TEg IR EAR bR, R I Rk E R AR T EAERY
IRARAR S KHR RIS TE E R A & ) B
M55 At SMas & RT 2, JUHEW R E BT
A A LA R IR, 03T
T A e TR R, DRI 4k oE 4
fEo BOR L, SEE. SR BRI, B s
I SRR KA, TR AR AR
Werh, WAKER SRR T (SERit
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FAREEE ) . FEF—R A e hiRE R T,
e 2 I HCR TR AR (R B EOR AR
2Rz —. H, EFEBEk Cr—IUNTHREER
JERLRI), $EMZALIT R REREHE TN, fEh
INEB B E N TRE (AD MOCERER . AP
MIEHE .

M BR_E A AT B B 1 b s R R YR
HEZE LB, /e h TR R R
R (1) BERE. P BT A
BB, AL R R — SRR N A, AT
BN R R TR DA R (2) BBt
o T/ AN R B B 22k B AR R, A
LM BAT HE BR R AR AR i A [R] 4T 2 B4 45 s B Bt ko
TR YRR IR BT B, BT T BBk
FHAR (3) FRSEEYE . BB T A
HENR ST R T R RN [ oy T T )
Hep i, FTLARZ B E MR A — s I RS
mPE, AR TR BE R BT
ORI 2 FH WIS E S, RS R E GE A R0
NES, a5a T E b B A A RE A, il E
AN TR 22 BE T 58 A 1 SR b vERE R AR &
NHE S BAR PR E T RN, 2
N E SR ) L

2.8 Z it R 3 A e B AT FAE X

RS FE SN R ) 207 SE BRI TR, [l A i
XA F B LSRR N £, BR¥H
EERIMET R LRSS AR 2 T, R
FUrBE BEARRENZOOE  FEAES5 LT
TN BEOREE ho AT e BigRea it
TS0 0

TESC B h, BA TR R U SEHF N
£, RS A P R O R, D
TR BT IR X IR A B B 5 BEORERER, HL
FH FER MRS 4ER A B IR, S5
AR BRI LB S, B2
AEHH W IGEV A S, TR AR IR A RCR A
B SRR R BSOS, 7RI 4R,
FRHIPREREZRSE S 1, i BEVS AT I e 1) 2 9
W, WRITR B 2R B Z A OR R
SRR ST . ATshF e L ROEE . Pik. 5
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AT AR TR DT RIS R HE
SEERTE B RS AT AT SE, SRR
1 R

3HIFE EHARF LT RRG

Bt R YE, ORI RE T AR SRR
BFER . BT, FE & 1009% T8 1 E B HRTR
e, EAGESORIRBSEIE AT IR 2EsGE, mib
S BORURBU B R L A FIR B RERR A TR
$eTt. AHRBEE TH B AR 55 B CRr—1X
NTHEREA IR X/ BN TR REIR A 2
K, ey 2D R B Ll 3R IR R Y i )
o SRR IR L, DRI, 25T R 58 3 20 B
FE, JFATR BRI, i e iR 0007
W, RIEAFMXES, TR E4EHF IR
T HAR SN IR B AR IAoT, 37 KRBT HHIRTE
s il w2 A A TR Her, IR R R4
BEFR R PR IR R, B2 S R AN e T e
SRR IR RSB

4. Z 3 H R AR E AR I

IR SR GBS, PR Tt
AR E AR E, JFRA T KR
AR BT Bk SRR ATHR B YA O TSR 20
LeWtoe. o T R TR AR AR R0
BrEOt RS4RI TR, ARBTTEHLE . EE PR
TR IR T TR YRR S B A, IR ECR AL
B LARBER IIAN s, DU HEUBI S ) A SR A E
Ao TR E TGRSR A AT
£, SOEZH RS ERS_EAIRER
e A IR, SR TR L Z 4k
. ZIRK. XMk, BOLAET 2R
A TR E BT RE G , SCRIT
JEARCSAERITE , M LIRS O i AL
PR BB AR R R, RRATREREE, fie
PEHEAR A AR, MR B ST
Py FE] A

N~ HEBYERE MAK K e
LANRT 3] 5 X, BFAEERFH L%
TR BRI AR 2 R A S5,
S50 TR e Bov RSy 2R 8 4E 7 AR A
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PEATIREOR A . R G A EA T B 4 R it
feo TR ZAPE RS T, B g
HRAR A ZRRE L BB A, TR e R TR
SRE o THREHERY ISR AN R TR BTl R
o BEFEH AT LURGE TR R GE R R A B A0
7, HEREPR LARR, T RSFEE . SR
BRI B, MmOt EgE, TR
BYERAETIR . BRI ARIA2RE, W5 B4
AR STEM, SCRFEAEARIRTE, TEIREHT |
MSE I st BIRE S e
BT, iR R R R A B A B ) O A
Siiboe S RUISHNE S E WG B S 22t oM ]
BRI A S, PRE AP IRl 7 B3 B
SRR SR SRR, R AR R IR R 4R RE ) A
) AL DR T AR T

2LRESAIRN LA, BAT AR AT

B SRR AAERL . ATRAERIRE I IAL T5
VAT B SRR A ey B, AT i1
B BA SE BB R R, WA BT
SBAESATIVANY . BARR SR AR A RER i st H Ak
Tk o OMTE 7 S e A v ey g R
HEFEATVRN, R R AR T I — Ra

HREER F TR — Gy RN IR R R 7
PERERE . FF5EE AT A R S AR A 5
A, WS AR AN SC B P A IR &,
LAV AR R B JT IR Z R4 T
He, i i v 5 R AR R | AR A Pk TR
(Bebras) . FEFFIIHT. HFRALRERI, FHX Rl ifi
Pt R DRI A TR R RGN, A
05 A2 A TR R AR S . R T A
FRRERE, SRR ES SIS, Wit Tk
B, S8, G semis, s s
85, SERMUTE ELIEET s FIT T S e ] ) i
T2, IWEAIT AN RE A A A T RGN

3ARAF G LR, FAERFRKT

TEVF R B B TR b, o & 3 T
HE ARG shiseit, e ar Sy, SClits
BRI Abs. BT, EPR EATFEE ST
HAF G IR R Z, fln T ML Ae 2 72 T
R BRPIPR TR BB RER TR AR
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B A IR |, £ AP e R 5 s H =
B, HERAURELT YRR BRI
K, AEEAE DT T B AEIR . Swift Board A5, BT
J7 1H 4 Scratch . Python 451 & 22 42 5 % 5y FH 1) 4
BTHAET . X5 TR 2R AR E A
FREARLENY, RS TS - T Il B 5 S8/ 53
M. WIS EEUE, IR B IR
T RAFEAL . S FER, Gr— RN T e & AL
)y e, i eRERAFEWE, /N E
ANTRREACREE, B REAE, witts
NS 5EBT IR GRERRAIAE . WA R
Her, IR B4R SRR E .

B, HiRE

REYEC 2Rk M 1 5eE:, H KAt
SRR BRI FEOITET T, THE R EEE
TR AN RO N A . TR R T3 L2
WP OCTE L TEIZHT Tt FE30s it o480t
SRR AT RN R EENA . IR R HEA
THORE , XTI R R I IR 2 s il —
B, EEAE W] BEHIN2E ML ZIEZH
TR A E TR AA AR . BRI
YT W SR AT 2 WAERIPREL, (H R ]
A5 B R R 2, T 2 /I
FIRHURA20E B0 AR AN . XTI
K, R LATESS S SR AR5 57 S e I
Wit MR IR F, 58T IE BRI
MIFAFER R, HE— DO AT & R B 5k
BRI SRR IR R R L PR IR ALl
KRS, i RHee I SRR HZ RS
TR, it R IR R A SRR T
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01/30/computer—science—all ,
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How to Cultivate Computational Thinking
—— A Review of the International Publications in the Past Decade and the International Conference on

Computational Thinking Education in 2017
CHEN Peng, HUANG Ronghuai, LIANG Yue, ZHANG Jinbo

Abstract: Computational thinking is an important concept which the international computer community pays
attention to, and is also a research hotspot in the current information technology education. Computational thinking
is a kind of way of thinking, and a thinking process of problem solving, system construction and human behavior
comprehension by means of basic concepts and methods of computer science, combined with thinking modes and
characteristics of engineering thinking and mathematical thinking. Focusing on the formation of problem solution,
and training students to think like computer scientists are the purpose of computational thinking education. The
cultivation of computational thinking is not equivalent to programming or programming teaching. According to the
international experience, the computational thinking can be integrated into student learning and problem solving
through the multidisciplinary integration and the same focus at different education stages, so as to achieve the
purpose of training students’ computational thinking. At present, there are more computational thinking researches
in the United States and other European countries than the Asian countries, which are supported by the national
policies and projects. The evaluation of computational thinking education is the weakest point of current research

and it should be the main content in the future research. In China, the practice and research of computational
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thinking education has just started. It needs more attention and support from the state and relevant research
institutions, in order to construct our curriculum system, evaluation method and teacher’s professional development
strategy that complies with the demands and current situation of China’s education practice.

Keywords: Computational Thinking Education; Information Technology Education; Training System and

Framework; Evaluation Method; Teacher Professional Development

(EBFI7TR)

distance training students as experimental subjects, and verify the application effect of quality analysis tools of
online discussion by comparison experiment and questionnaire survey. It is found that quality analysis tools of
online discussion can not only improve the participation and enthusiasm of students in distance training, but also
have a positive impact on their discussion depth and discussion quality. In addition, the study also finds that quality
analysis tools of online discussion have a certain guiding role, and are beneficial to improve discussion behaviors of
distance training students, maintaining and improving their discussion enthusiasm.

Keywords: Online Discussion; Distance Training; Discussion Quality; Analysis Tools; Effect Verification
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