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BN, /K% (Barr & Stephenson, 2011) 2 Hi F/)s
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P AL ZAR) WA AT
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B Zekl 4k K2 K3-K4 #1 K5-K6 =2,
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(Grover et al. ,2016) ff %27 ] RL-EFITHRHF WY
o G T U] S A G IR R R e R R R Y
PUA A R ZUGER, BEHIR 583 1 0 7 4R
AT A SR A PR, WA Bk A rheE
AR EIRER B Sk e Bl A i A /K2
A AR A A R AR R . RS
(Hoskey & Zhang, 2017) ¥4 1155 4L 6E 11 73 MK )Z
YOG = Z UG A B4, IRZ UG ER
RS FPAT , I AT T RERFE . = R U R
JE )i e BRI,

(Z) R FAHE N A

R 2T AR A 5T, G O B SRR
B EENE . HAl, U E T NAETHE
SRR TR IR R ORI A ), 2
S R R R AN GO - AT R R R AN,
R R A E A, IF R — A R REZ AR K
TR R4 E .

A TR LR A T, IR TR BRI R
PUBR= B BRI AIOCHE . FETTFEDLRM AT TER TR
A R R SR AR R AR RE T, S E ]
TR AR AISHESE (Armoni, 2013) , FFIT & 5K

JEWFST (Statter & Armoni, 2016) , T 7EiTA B 455
IR 7T A 55 ( Curzon et al. , 2012) F25K7E4) LI
TR AR R RE T, K RIT  E4E . R I
55 (Sengupta et al. , 2013 ) J&T FARM 5 Ik, #2
HR TR K12 th/N e B T TS 1
FIBAESR , I o HE AR A SRR Y T 5 S k2 )
WEE i ghrbep A ) W BRI AE W2 . X TR
BYEHE N R R N . B R
¢4 ( Basawapatna, 2016 ) 3§ Hi 24 A= 0] 3@ 15 i o] 1L
fegme TH (B0 E T HAR) , O @Ry, 4
PRSI A PR A~ i A v 2 A= fil T 4 R ) 58 Ik
B AL, A S0 S8 4 . 4137 55 ( Perrenet et
al. ,2005 ) 7EAii i A 0 58 2% A2 F G 18 H SRR -7
R—FERGI R R 2 A RS R
BYE KT 8 SO A 2R i AR Z RO AT
(Execution) , Rl — /LR R E HLas BistT, $haT
1] BIL a2k E 5 57 A2 U= S B (Program) |, 53
Boe— AR R AT RS S S T 5
=ANRUCGRM LR (Object) FHER— DML, EA Y
HARGRRE T AR , (USRI iy AT RE 1T IR 1Y)
AT s B 4 )2 UG 18] ( Problem ) | RIS {4
RERF B AR TS TP B R T8 . X UK
JIT Al R ) P9 25 FIRE ) SR 1S SR M 3 57 )
E

(=) *ke

TR AEHCE N A LB R 1158 s B
S AP OB A RN G2 = A7) 3 IS Ton VAN & = K A7
VAN , T AE g B PR AR b 2 LT R & (e
FHROAEE) TR0 92 B (Al P RRE G P 2 R ) K2 82%) 1
PSS O J8 L A A 2T s W) At
HRAENHBENE .

FERFIRGE (Settle et al. , 2012) 7R B PRAE TR
A EWH S M E TR A R E R TR
—E Bk T, HE X R
BRI 2 2RAE T R ME R BE N
IR e N SR R R LR AR, DL s
HRL TR JEE R EiE R s IR G AR T
B, fi{8FE % (Brennan & Resnick, 2012) I 7E
BT Scratch (¥4 M 45 o Ry TH A 2 A B AR SR AL
TR RS TR S A S B E N
BRI NS FUE , B TR 0 R R 4 By 57
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AL T NS ESE, X S P 25 O A B B R T
(Scratch LIAMATET ) FTFRITE B EH T HNE
(L

=T H R 0 Ak

ik e 745 ( Gadanidis et al. , 2017 ) $£ H i}
SRR TR = R0 7 20 1) B2 T B 0 g 7525 2) 1]
VEFIEE S A TE Y, dn v 3% A0 AT 2 R A BIL 4 N
3) PR Sk v ) 8L ) 3 FH 7 2 , 00 0 0 Y a2 R A
BOTEE AL SAT R D BT 5] i, AT
BB B P S AR T sh n) St 23 R L T
He I AR RIVE RN R B A B Gl =2k

(—) AT RAHRG%HE

FET B 00 g A A0 A e T R g e, 70l
G e S s UL B S R 4 i B R RCR . 28
e TH Ry o] WAk 4 & T ., 40 Scratch | Alice , Py-
thon &5, X P ZUE T HE B AEZ R T Sh St ) 32 %
T, AT A b (s ] , o m] DA B 7R SRR, F
HE4F (Lye & Koh, 2014) X 27 f il i 2 Fp T A& 15 77
AR LE R ISERT T A TSR A s 2 B, 4L
INERRAEHCR Y] R R T R B 3R 5 L4
CAWIE EERRE 1A WA &, N i 20
T FEA S R R R E B AL
PR ISR R P . FERE T he e i A oh, 1
NSRRI e s SR i bl i s AN I T
BT S =Rb,

IO >3 erl

e RN & S R IR i) —Fh 27 ik, T LA
PETHE B R TR, AR TR R e, 2]
HR MR TR IR R F WA
BRI RS AR E IR R T)) 52 R AHA
S54 g G R xR T B A A B E
SR AR B, ks SR A R G

2% (Jenson & Droumeva, 2016) £ 67 44 6
R F A Adi ] Game Maker Studio T ELGI#EJiFXk , 1%
FRA TR R FEPRAEIREE R, A A R F S i
oGRS A W X, A AR T 5 S A 1Y i IR AT
o TR A Z AL, F A T B TSR AR
R, S5SNIk e i T 2R A x
FEATHR AR TR Atk B g S R B . L% B
A5 (Basawapatna, 2016 ) R4/ 24 1 BAELT A B
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% T H Simulation Creation Toolkit %3 §E #1538 , 3
W 45 24 T FHF A E R IR AR % D
HAp S R MEWEENES o ARl iz T H g
P, BAUL B LA £/ A e 3, Wk @ b i T
AR XA TRk A
RREADL 22 [B) N7 356 R i AL A Y SE AR AT Ry, P AR )
AR T 27 ] X 2647 Ry, FFRF I I S B AR 40
AT FEARAT o W90 58 A X B A 4D X i)
o P A 5 S A P A L A e S B H
LR R SR/ . &5 3R M, 5 0]
DM T2 T H DL 48 I ) 7 X 0, e R e 45
DL A e, A TR 4

2. kS

S @A Wk 2 5 E R, =
5 &S S5 A B R DG H RE 52 AT 55, 1B
WL IR, RS 5 E MR, FEAN
(Lee et al. , 2014) %63 18 42 10-15 B Hy~=4, 43 3
i ] CTArcade Z(F ¢ - &5 25 Mg 40 €037 XK A
TEABGAVT AT T 25 ek, X H e i 2
S AR AT R LERE T o DR T A
FEBAER AL B A 85 R RS Sk
R b T U S AR RE ) - PR i AR
P BRI 94 533 S 4, s ] CTArcade 97351
B A RRIE WA T 2 AR R, F
55 ¥ 4 (Kazimoglu et al. , 2012) 7RI A AT 55 1% 11
Hok T 5 AR R Ty (TR) R A e Ll N B R
WA 2Al) SRS BOTEE &, E A T g AR
HFF S FRALBI T BIE R R J7 58, S8 M R AT 55 - 5
A TR TP AR R S R D T R PRA TR O, T
N BT R S5 A LA R DT 56 0 T R
TE 25 #m P A b AT TR SR, 2 58 1
RRERW, ZH0F AN Rl S 5 Re S B 2E A g
GFELEH B IR e A 1 IR B R RE T

3. NIl s S-S HE

i 3 A T 22 AR il B 5E i E AT 55
RSB R GERE ) n R o R R 4ERE ) AN
T S A A AR AN R R RS R AR i BT 55
FEMr -1 AT 55 ( Saez-Lopez et al. , 2016) #if 107
BTN 6 AEGFAE S IAE 5 6 ARG A
ZARURER Pl F Al AL i R = (Scratch) |, fEPR &
IVE WA G A T SR AR A A5
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W, eI R H IR N AT R,
BRI ML S, IR A B IE . WF9E & R A Tk
TR, A P AE 2 5 AT AL G B 35 1Y SE 3R AL
Ro GURERW TR AL g R IE 5 TIAE 2 A AE
B AR T AR TR SR R R T A T
AR TR R B

(=) #IEfdz 3 F A B0

TV A ) B A T M 2000 8, 2
Xy EALA NI Sl i B A ] R RS A T
BYERE Ty o BN AR # R TERL a8 A\ e rh s )
A A B4 AZ DRSS a4 L B 3k AT
I3l BEHACFE RGBT . BFER B, IO 27 A it
IR | n) i R AN T I R RE 1Y e A AR AR 1) 4k
HEVERS o ASHMEREIN , B3 A i FL A L3 sh -t al e
BRI R AERE T R

I [ Z P A4 25 2011 SR RIBIETE R, 224
TEgn 5 Hlas MBS 5 A2 B i R rp, ek
G A S LA R 2T RE T o (755 (Bers et
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Abstract: Computational thinking (CT) as a key 21st century skill for all students has been paid more and
more attention by educators. In order to promote CT education, it is urgent to understand the concept of CT and dis-
cover the development of CT education. This study analyzed papers on CT education which were published prior to
March of 2017. A total of 102 articles were identified by searching within the specialized database sources EBSCO host
and using the “Snowball” method. Four aspects of content analysis were carried out. It includes the origin, develop-
ment and the essence of CT; the content of CT education ; the implementation and evaluation of educational activities.
The literature review indicated that there are two kinds of CT origin, respectively algorithm thinking and procedural
thinking. The development of the concept showed mulii-perspective, overlapping and more elaborated from algorithm
thinking , procedural thinking to CT formally proposed and to CT in practice. The educational content of CT is mainly
based on the process, elements and basic vocabulary and skills of CT. There are three types of educational activities; it
can be screen-based , involving computer programming ; it can be used to make and control digital tangibles; it can be
a more general approach to problem-solving. Furthermore, there are certain research results in the evaluation of CT
educational activities , evaluation platform development, and evaluation scales, respectively. However, problems in CT
education research also exist. For example, the educational contents of CT are unclear; the evaluation of CT learning
outcomes emphasizes on computing principles but ignoring the skills of thinking ; the empirical research in the classroom
environment needs to be strengthened ; it lacks humanistic disciplinary studies, and teachers’ CT teaching ability re-
quires improvement. In future, computational thinking will be integrated into all disciplines as a universal skill or a
problem-solving strategy. Researchers should focus on educational strategies to develop computational thinking knowl-
edge and skills of students. Furthermore, future research should explore pedagogical strategies for integrating CT
knowledge and skills into teacher education curricula. and provide more accurate CT framework to guide educational
practice.

Key words: computational thinking; algorithmic thinking ; procedural thinking; computational participation ;
problem-solving ; 21st century skills
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