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AE 1 FFRWIFTR S BN CTRE NAVETR ~ AR AT S B2 A SR F Y Sl > Al
= H R R B B BICTRE I W & Z MRV (h PR - L > AHHZE SESH T/ NE T
R AERICTRE ST B ER R E U TG A - WA Bl f (E B IE A RR (% - AL
AFERRH S CTHI SR B S ER St ISR > B ZEREAS By 1891l H RS W 3 T B SR/ NER T4
WEE - FrAMCNE RS EEVES 8T BRI ~ THE T S A 2R 3
% - ABEIELITEEER - W7 W T EAYS By g = m] - o] DU RatE
2L CTRE DB H BBt TR - (eGSR RALR A oA 383 > S8R CT
REJT T EL UM HAE B2 B R Bt Y R A% R TELRRE [E 3 - IESD - AT
HUERAEICT ISR GBS WA B - By T R B RE e ) 9 T REER
EHERETIA ) - W H. > SR YRR D AH AR A HAE R T MERE T W DATRUR SR A B e e

R | (RAERE dere J4H Ry SR A: HOAE T R 4 Re ) H e TR S5 3R -

RRSEE ¢ PR T

== Y
CANNELIIS

<<

5 25 (computer literacy)ZIRLA R
&R THEETHE - ARUEETS
HYBE JJ(Fraillon et al., 2019) : fEZ( 22 F 5
BEAGHEA  EalaVIEE - FEEEEH  Eil
K4 ~ EYLELRNE  Bifirama » EfldtE
Ei( 1Y & (-2 (Dinger, 2018; Fraillon et al.,
2019) - HAVE LR H B AS AT E AR
71 EEEEENRREZICEN g

==

=

» i/ NPOTRSE TR AT ~ SRS - BERERE R

AR T/ (Tsai et al., 2021) © FTHEA
# 5 T 4 (Computational Thinking, CT) #7157 £y
BT BN —EEE - ARSI
B WS B R A A KR
SRFEFEAE 1 (Djambong & Freiman, 2016) ©

Wing (2006)7H17 FTH8 B C TR AR A
G o s - CTEIEMETE - EEMEE
R AR ST ELE R BEEE N
W B A SRR S P R R AR
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o P A R0 MEIAES 0 T
J& » CTHIZ2 1 4C A HYEE SI(Curzon et al.,
2009; Djambong & Freiman, 2016) - ZA[f] °
Tang®:(2020) [ BT FEE ! - EEHRCT
FIAGRIE - BRI SARE » A eI E
HAERE I EEFE TR - [t - BEFCTHY
SR ~ st B ERF R LE - BEATE
FEER

BEAh > 35 B 5 AT & (National
Council of Teachers of Mathematics [NCTM],
1989) 2t " B ERRfRRE ,  EHEFS(2007) %
B0 ZENAE B SRR = P BRI Y AR R
W& > REfFE AL MIEMIAHIRE ] - AR
BB ARSI T B REE - ER R AET
B E - TSN - BEENQ0I)FY (+
R RAAAERENE) B P ia
i EREEEARAICRA ~ FEA - )
BRI (E ) S A TSR R - 1]
o AT BB IR T iy S E
At e

SRIM > KaleEdYuan (2021)$251] » CTEIRY
AR SR - EEEEREECTHY
EE o PRS- BT R R AR
HYHERE - Dewey (1933)ai818 - [REAEIAZETT
f iy - A RE B - WEEME - 12
Ti%E -~ BETTE - TR T E AR -
Hr o WEEMESRE - Z4EMERERER
HIGEEU RS ERE) » BLCTHY b R R A
BL s FR T EARE B TGS - HES
SE=EACSIESY SNy e s b= P )
BRI EAERIEOIP P RE T E T
IR H ORI HIAE (R 25 BRI NE R ELAR A
EE)V TR - BRI E T
BB 6 T IR RAB BE Ry 5 FE A R
T A G R Y S BRI (PR B R R A%) - BACTHY
HEVEES ~ SHME TR ER AR - I

T

Ah o EARKINEE (202 1)$2 Fe + SEZACTIR S B A
R - B I CTHYRE St ml it A ~ BE2
BRI S I A R - P45 (2020) 853 -
HEMBES R R RIS A ST B
B3Rk (mathematics learning achievement)Z%
B o BOERQO2DANTEH » Bl A HEAREN
CTRe)) - HEER BRI - H» X
PURBEEHE F BB R BRI GE Y] - LvE
(2023)$+ ¥ 22/R 45 & CTELE SR A E B 72 #E
TR sl » B4R MEMARE g2
FICTESENEHERETE - AR > CT
R B SRR (R B
%h) °

BE - SN2 - HAIEA
PR CTREE THERETHISE © BfE
e 4 E i 23HAYCT (Moreno-Leén et al.,
2015; Werner et al., 2012) ; HHHETTCTHIE:
(SHFKIN.Z ; Roman-Gonzalez et al., 2019) ;
AR CT H B EE Rl < #84 (Kim et al.,
2013) ; EETREICTHEERE - BE2EH
& - @BEW - LvE(2023) K. GroverEilPea
QO13) Ky » #ECTFE LEAFR KM
A6 H - HAMLEh = CTR o i 822 4= g 22
AR RE T HIAHRRBH ST -

HLL - AU E B E B/ N LR ER A
RIRTEES G L BEAE o TR ARE A EEE T E
P& FO 4 PR EREE | (International Challenge
on Informatics and Computational Thinking > 3
fEBebras Challenge » https://www.bebras.org/)
A s RE IR B 0 & TR AR B AR YA
Gl TEBRGENE,  RR - BEROFR
SAMARBSEARE - NIt > DIUFELRE
BREHEERSY BN, - #t
T3 CTRE ST AN 52 BB B2 B2 it @ L BRaT

" CT B B B2 B2 T ol it 0 R0 FRE A2 1) 6 1 o e
ML o AN RAWZE Z HEY ¢
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"BERRNER | (BRI ESESE, -
=~ BRFECTRE SRS SR B Rt A AR BRI P B
B AR Z BRSO AT BB LE -
~ BRFTLL T CT IR AR ) 81 T AR
DEHEERAE T BB, R

[1]

(QL

Al > SRR
— BB BERCTE R L EAEE

Ty
(—) B2 BHEEECTHRIE R

SneiderZE(2014)50 & » " 822 T4k |
(Mathematical Thinking, MT)E23 & E #2
FORENE A R Y B2 R 2 FE B A -
[EIfH & (TR e & R R RE FE i 2o A Ty
N E IR B SR B AR N - e
e CT - Wing (20060)t#2F] » CT2—fd /1=
B B AR 7 =0 0 DA R R
HY—HE T 7A(BI - 2R R AE) - HRCTH:AE
Ry—TEANE BRI HIL - B~ &R
TR ERSTHERSEI, » tAE I AR 2 HoAth #ils
%E(Lvetal, 2023) - FZAAENTIZZEFICTEAR
R ALER AR TR 201 2 figp B {1 2 B B R B B
HEZEFEHYEF 2(Sneider et al.) » [R[L » Shute®s
(2017)F2H » CTE2 M4 HY—THE AT AE
TEMRERR R ~ R~ B i Bl R T |
EMTHZZ VIR (% -

ZAIM > SneiderTE(2014) 5 » ZEELfi#
CT » A[RCTEIMTHE TS [E R EbRs - It
AT CTEAM T HY B o 48 B4 B SC IR [ (venn
diagram)#[1[&E]1 -

(B B+ AR TR T
RN M ~ BB E R - DUBISRTE
iy 7% - BMTHEICTAHE Z B 5 MMTHY

FEBEEMT) EERECD

et
IR 1R

FTEL

L PIREARR s
™ 21 LB
g |\mesnaee |FRILTARR
L e et e D
E55H sz A
HpE BN

Bl : EE DR R DR RO
EiRIAE @ “Computational thinking in high school
science classrooms,” by C. Sneider, C.
Stephenson, B. Schafer, & L. Flick, 2014,
Science Teacher, 81(5), 10-15.
5 0 MT @ 82 B 4E(Mathematical Thinking) ; CT @ 3
i 4E(Computational Thinking) °

FEANEWGIA - Fiffr - A8 &) Bl
CTHYE R #ilE - HWEHE IR - 3%
R A R E2 A28 (Next Generation Science
Standards Lead States, 2013)#5H » N E
JEREREMTEICTRE IRV S » BEILAE
K-SEEERFrEE ERY T RBURE R~ TRl
=~ RS S R (N A AR R B R S

REJT - NI B O H B R R R i BE e R
RHERGE S B a TR T 3 ~ AR E AR
MR - P R S B es IB AR R B T
TEAVRTRE - DUHIEECEE P By g 7 25 -

Al R, NEEFRESCTRE IV RE & - a2 4E
R EBIE R T . Bt RECTEMT
FIEEEMEENR G - MEBGFEEE
4H4%(Organisation for Economic Co-operation
and Development, 2018)7f " [BI[REL A= KE JT5F
&=515 | (Programme for International Student
Assessment) R CTERE R 2R 45 S - B2 A
E5GH » [ES) > English (2018) I » CTER
MTEHH G Be s HAH G (2 E 5 CuiliiNg (2021)
HEH - BEEAECTR N HHEHE
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fE RN RE T DA R B R B B - FHIEE R
T NEREIEESEECTEMTHRE S
Y o

(C)MTECTHIAE BRI 3T

BN CTEMTRAGEY] > FF 5 ERH
R BICTHRE G PR A (Ly et al., 2023) - {40 »
Z AR HET T SRR AR - PRETEEE B BACTHY
Bi{%(Hickmott et al., 2018) ; [BIREE 1R
WFFEEE SRR - SR B R B B CTRE
(Barcelos et al., 2018) ; th A WFE A EE#E1E S
Rk HAREE RS CTRIRER R A E T Y
FLEGPE(Chan etal.) - FHIBSEEEHE © 14052
(EHVIE4RER - HINEE A EH IERN R E
(Hickmott et al.) ; 2.9%EEAVESE H K > 7@
AR A HCTELI MY f# (Chan et al.)
3 B TPHNEEE A FIA 2 4R R (52 (b(Barcelos
et al.) o ;EEL S N EIRIHR G BICT
HAERME » 0 R 5F 15 45 Rt 7 — 1
J3TA] o

REAHR SRS R HCTR A E
TR - (H2 BRI TR
MR E R - ik S EEEEM NSRS
73HT(Lv et al., 2023) - (Ftt » LvEDARH# S
23 » B %ZE " computational thinking | £

" mathematics | B¢ " math | 25| gl 7= ;
FFRAS [FSTRRESERRE - JBHET] e RS H5R
X BRI 22E I A SSCURFIHY B It
AT - G5 ¢ L SRR ECTRIMTIE
T K- 128 B4R (4h 5 1518.34% 5 /N
B1566.67% ; BT 520.83% ; =4 H4.16%)
BEER SRR/ NER S B ER AR A CTRE J BB B2 22
ERBRGEREY) 5 2K CTEEERR S T/
BIFEA(545.45%) ~ BUEETE(536.36%)
FELE(513.64%) ~ HiatBEAR(54.55%)
B HA A T S 22 E IR BB ZE R
N REE4.16% 5 /N2 E27.27% 5 B 5

T

9.09% ; E T H4.16%) 5 3.5¥= T HEI 5y >
ZHM R ERN LR TR - 805
{58 AR B EE B4 T+ (1)H05%(28.30%)
(Q)EHZ2(13.21%) : 3)MEE(13.21%) 5 (4K
EE(7.55%) + (S)#FFERNT.55%) + (6)X
FRCHR(7.55%) 5 (THERL(13.21%) ¢ () fE A
HE(3.77%) + (OTEERTE(1.89%) & (10)H A
(1.89%)  (IDfEER Am(1.89%) - SRAAGR - %
TU BRI SR LR B R A E AT 23R AY
0 H - AR T B 2 A CTEE
i TSRS E R I 25 (6 I e BRI AR Iy
SR TH - HEEes RN SRR E Ry
CTEAE SRR Bt AEF 2 T > w4 7e H Al
I ARPRFTHYER T -

ZCTHEZKABTETAEN
e

(—)CTAERFE T HER

WAk HEF(Aho, 2012; Grover & Pea,
2013)E FCT S ML AL N Ry [F] 284S -
BEZNES RS E AR T 2 — 5 E
FEFRE A —(E e m e R - BICTEF H B
BRI T ~ TR R A A SR ST 4R e
Y B AR - TsaiSE(2021) 525808 L if
Fefath - CTH] 73 By e SR — R SHIS AV &
g« Hrp o FREEEIICTEE A A &R
SHIHYRIER B AL » RS bt g A RARE =
S MERVRES) - —MEERAYCT RIS A
HAN IR R B RE » RS L HH AR
TERTEAVAE )T » LR R CTH R BB HIFEAR
(Guzdial, 2008) - Wing (2006)$5H » CTH: ¥
4 P R AT SR AT - 33T
s AR N7y + IFETIECBIAN ¢ Denner
etal., 2012; Weintrop et al., 2016)& DL EEHSFE
R S5 R E SHIB BE R E B CT - 1B LURTE
SHISEUREFE R CTE RIS » KRR
SE= (W40 ¢+ Scratch ~ Python ~ JavaZ)E fyfit
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o BB AR MRS AT patterns) « BRCEHT SIS KT/
WU AEE B RS ER A MEREE  evaluation) bR AR HUE I M G EE

Bl ENEY - AL A E EREN
P 4(Tsai et al., 2019) © FHRAY » DL—f4E 1
HYBTRGE HCTHYE RS » RIBERCT AT AHA
R - R RIS R R
EET - Kol DARHE A 2 AR Y
[ 4 (Denning, 2007) -

PTEH » DoleckZ (201 7)FHCT A —1{E £
EHEEBFENEGRGEET - HlA  BEE— &
ST g 2 B (Katai, 2015) ~ Al MEE
(MR EZ PR 2L T M ) ~ LA
BEEE B CMEERTE)E - B8
BRIFZEEACTHYE SR - T RE gAY #
; CTHRE L& B = g AR R AE(Allsop,
2019) - Bilbao%: (201725 » BAFNCTZEHER
% HEARAENHMAECTI] ZBESETXE
B > AN 2 T R B, -

Wing (2011)5% 5 CT G4 18 4 1Y [
BT 7 R i R B Y 26 B oy (R RE R AR
problem decomposition) ~ HEHY FE#2 1B (5
1B RH abstraction) ~ #E 4 B2 (B =\ HE %

algorithmic thinking) - SelbyEdWoollard (2013)
GrE SRR - R AT A R AR AREE HEICT T
TR B © f{bH R (abstraction) ~ T
fi#(decomposition) ~ J& B % E & (algorithmic
thinking) ~ 3¢ {f(evaluation) Bl —f& 1k
(generalization) » BarrEdStephenson (2011)17&f
HWHEEANCT AT R IR AT HEAT R -
A4 & Wing ~ SelbyEiWoollard ~ Barrfi
Stephensonf V%S » SFECT HLIATTZR BN IH
Wkl -
ABHZEENS T B AR Y AR

B EE(Kilpatrick, 1985; NCTM, 2000;
Schoenfeld, 1985) ; F_FSelbyEiWoollard
(2013) 2 28 K5 26 SRS ] REL A 1 R 4%
HEMIBHCTI AT ER - B a2 EH
WHVFFIE(BI - R EEDEERE -
AT - WL - SRELUETIHITTRIE R
CTHYZEE » WK SIHTTRETES - MLvE
(2023) AT CTHE & BRI A Y SRR & 25
CT Ry A By B E2 T R g DR 5 BB m] B0 4 [ RE A7

&1 : EERRIE PREYBEN O EBERE —AIRCTTER

CTt® L L IR P Y O R PR AR HEEEICTILR
LR TSR RS - DIRIAR R AEh AV PR MR R EEA
(abstraction) R - AR BT S 4En L - B AL (teration) s E A R -
T REAT e HeF R REL Sy ks NI B0 Y E BRI oy - DAF FI R E A OREREE R IR -
(decomposition) WA RERY VB FRAR ©
HELEEE BB EUR AT IS ~ (88 > MITRINE - R - AEMAIIEES
(algorithmic thinking) A& H R 7 2209 O BT EAS HEARETERZF -
Ak i &t R 2 B B &R o 8l HRHFEERENE -
(evaluation) AR T B AR -
—fk R e R R R WA 4 AR A B A ol B T S O B
(generalization) g A DA T RE Y O SRR - B -

BRI © #3 H“The computational thinking scale for computer literacy education,” by M.-J. Tsai, J.-C. Liang, &
C.-Y. Hsu, 2021, Journal of Educational Computing Research, 59(4), 579-602; “Bringing computational
thinking to K-12: What is involved and what is the role of the computer science education community?” by V.
Barr & C. Stephenson, 2011, ACM Inroads, 2(1), 48-54.
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fiFE ~ RE MR - ERIE -~ EBEDARGT  BF
(i T A - PR BLCsizmadia®: (2015)
Frieambi—2  WIFEAHZE LI ATHTR
{ERsCTZRREVIAE < B ME -

AT BEECTHE THEIERE » IF
REHHF A BR R BEE AV TR
eSS - FHHER AR CTEEE R (Tsai et
al., 2021) - {5141 » Roman-Gonzalez=£(2019)E[]
4 B4 25 B BE R AN - S A CTIER:
WernerZ (2012) DLE 4 R Y Alice B2 A E
a0 el HEUEEDE B - LR — R
HIZER 5 AtmatzidouEiDemetriadis (2016)F]
ae =423 A (lego mindstorms)iET T2 » DIGH
B RESS & 08 S (think-aloud)i%: » FFA5
B2AGEME - —Rb - EEEEF R
HEERAYZRIR - AEWTFE(Lockwood & Mooney,
2018)## i Bebras ChallengefVeliH » Eiz5Selby
EBiWoollard (2013)frfeVCTATHIT R 2 4
# - Bebras Challenge H AV{F S a5 4= 15
Ry S8 - 2R DA IR B RIRE B %
(Dagiené & Stupuriené, 2016) - A EHE 2
I S AR [ RE R A (— M SEI A 5 ) Y 238
B HIVEF 224 METr g - HEAR
gt~ R - — LB LR EERE ST
e EZ /N SR EEEE - it
E 7 > Bebras ChallengefVsliH » £ & AW
FeRTRY T B R MR AR ) B
i H - HolERsE R 2R ST - Al
Selby B Woollard 2 Y [ g AR & R Y 71
HHCTILE—E - WL - ARWHFEE2013 ~ 2017
#FBebras Challengez i HHkEE - (15 - 4wl
A—fr T CTHEE , -

(O BERRARTE T ENERS
SR~ BERHEL(2012) 75 > AL

(achievement) Z 1552 5 1& AT &1 HY R G EL 15

fE - SERGENERFTF RS > EERA

T

ik L RE 07 WA {18 e R R el R AUER R AR B
BN - BEJI RIS R R By E A - BEL,
TG (2009) i H] - 28 st il H LIRS
sl BB S N B P AR HY 0 BUE B A% - H
Al > BN A R B R BB E T £
ST - I BB E R E G E R A
@r(International Association for the Evaluation
of Education Achievement [IEA])FHEEEAY
PREER B B Z S L 5 & (Trends in
International Mathematics and Science Study,
TIMSS) B[/ —TH TR/ NEL AR 2T A AR & L
B P2 M B2 B L Y S A (PR RS ~ 2550
2003) - DIECEERE R - 5% HIBR TR B 45 1
73 Ry A Gtk (content domains) BEEE K1 4H K
(cognitive domains) {1 & @ Htp » AKX
SR EEREOSNEEANS R AEE
(T FEREAHERZHE ) BEEEH
HHVERE NS 5 SRRISEI A Ry HA S 2R AR R
HIAT Ry > EIERIEEZEE - MG
BHERED - MEBERAEGTE - TEHERH)
PARHERE RS0 - ERIER B E £ 57k
(National Assessment of Educational Progress
[NAEP]) H 2 H ¥ Z # J7(mathematical
power) ~ ${E24E J7(mathematical abilities)Fl
B N 75 (content strands) = [ 5] & AV 22 5T
BEEM > IR - EHS BEE RN
~—(Carr, 2004) - E i » HEANXFITIMSS
N ESIE— 2 BERENERELER
EREAE AN AR ¢ B ER M
fi#(conceptual understanding) ~ 2 &4 #15%
(procedural knowledge) € fi# #H (problem solving)
FE={EANT(=EZFE - 2021) - ZHLITIMSS
FORNGEIE -

EEE  HEHR T RNSEENSEE
BETT > 220095 Z R St B W Fe e A Y
"EEBARTENGEERE, B R~
EEREE I T BB IR (L » FERE



i
C

H

A E MM EEE S ~ SRR SCER H R
R’ DB A gy B8R0 - S R ER A
DRER AN BN R MR B A - Hp > B
Fh A - 2 B Sl 1 FE (B By 9 T4
Sy R4 H B0 08ER 4 2 B A 25 B R A R R
1] FE (SRS FR R ~ FRF T %)
BITIMSSHINAEPHFE R 2255 — 2L - A
e B EEUSAIEFRE - FIL RS2
BRE I RN B 2R UE R AT 5t 4 B 2R
FCELRIER Y FE 2 2008 - {2017 ~ 20214E4
EI U F R PP > RER—r T B2
FCREHES | o

=~ CTHEZHER

Wing (2014)58 75 » 2L A KRER TR %
B R - BIFMEREEAE I B
EffFCTHIHE - WernerZ(2012)#5H, » CTHE
MMET LUREHE EETFN—MKEES > o]
KRR AN EIER T HAYRE - Lewiskl
Shah (2012) DA/NERVUAF AR ER AR Ry 52 - 3535
Y B R B R S B CTH BE Y R IRAFAE I
THEERYEE{% © Roman-GonzalezZ£ (2019)15E45
BN L IE R 3l © Grover (2015) &1 #554(17
HER A LT T AR A R R AR R RE T R E AR
Al EE) - 45T - BN ERETT T CTRE
07 AR e e S R RE YR < 1T
DurakEiSaritepeci (2018)&8FH - CTHE JJ=2TE M
BN - BRI A —THE S
2 o FHEZ Y - MindetbayZ(2019) LIS TE 7528
PR E2EY \AEAR LT TS5 B2 A R 52 > PRETEE
A HICTHE JJ B — B2 st AR % -
SRR - — ARG RIS AR ECT
HIE% » ETENCTRIRAE TG -

H R ACAH BA B ST 45 SR 45 3R © CTELEE
S2ERNELE IE ARG - AR
CTRESJ T TN B plwt - AW IERd F

EHERE T B ER S B B (1 69

BB E R AITHMICTRE ST - H2 @ RH2
B EREE Bk T R — SRR A R AR 7] FEE (L P
SEE  REFPRTEL R R )IE 2 H AT
HARAWIIEE RIE - RIEE > AT sestE
FUEERZERRC - BT REERSARE T CTRETI A
TR R R 22 B R 2% TR SR MR AR (R FE Y 2R
WP, ZER -

2 ~ s T B E

BN RS » AR EE T CTREST |
B TR ) T R B PR
P RBEEE—ELL "CTRES) ) BB SE
T (latent variable) » 115 & V& 1F S TH oy s 28
B TEEEHERGH ) AVE R o 280
AraujoZE(2019)$1¥#f20154 Bebras Challengery
sl 0 DUBBE R R it - BHZRE
Fr b Y CT & IHAE SR &S ERYSEF 5
ZI TR ER R R R R BB ZR
s B AR & ) R B BLE BB H W
{E e - $EIL - ABF5T % =Bebras Challenge
aE N Z B R EECTEIHRE ) » It » BRT
Hefrtnbe T H S ERVEEY B S 25 1%
e T CTREST ) B T BEREREREE | HIRA
HEbsy - RRCTHR Ry—HHEE ST » DU AR
7= }Hf8 (Pearson product moment correlation)Eil
fim /NP7 A R 451 T2 Y (Partial Least
Squares-Structural Equation Modeling, PLS-
SEM) 3#f 572 » oot T CTRES ) B T Bt et
BrEk , Y TRESERE - TEFRIT
Bl TR | FEENRG o &k B
T PEEREERE S HTIE(two-steps cluster analysis)
P2 AT T CTHIS , YA ERTEST
T DNEPER EIRRRY 2B T BRI
WE ) (RS HES 7§ AUt
PRETV R AT © — ~ EAHIRAVINEE 2 (S50
[ SIS R Ry o] 7 — ~ CTRE /I Hlg R 2
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FREEEIAR BRI R T 7 = ~ AT R E SR
THRIAURE Z BRAS AT BT 7 B IR AVERRE X
Fofo] 20U ~ DICTHIERZ 1557 ) Bl T BHE
B BT RER 0 SEERECELE T B RGT
A (RIS HFZR? T > 1 EH R
RAIZRHE ~ gt Bl - HamHEAAE &
BHESIENRTE TE - B eEEER T
FHE RPN -

—  EmRAIAE
AWFFEPeH T B4 CTHE J7n] TN 8 22 22
ERGL ) VEREE I - 454G TCTREST , B
TR ) (BIERESERE - BT
L fift 5 FEL 2 ) TP AN T 98 2 2R R (g 2) A
W 7e eI B 2R R B R B IH N T CTRETT |
Bl T ER R RE o i (BB EEIE Y
"CTHEST | 2784 B 814 (latent independent
variable) 5 ifi " BUEEERE Ak, 2 T CTHE
| 22 (Durak & Saritepeci, 2018) » #ER
VEAE{(c%5TH (latent dependent variable) -

FEFAIEA SR TIMSS ~ NAEPDL K 2
BB A B Rk aT B B R AR S B R YR
HEAMEE > #Has THsEE ) E T RIME
REE, - Hep o TRHEREREE  BREHS
S R PIT R EE FE =
ORI R AR Y T2 E L ) o RS
fift ~ TR P T B RS =T -

T

— - WiRzEE

S I R 18R BN FLAE R A
GHFPTRR 16307 ~ BEEHTH26fT) - 2 EE B A: JE A
SRR M BT E T B A RS BIE
HURE - fRiE (BEHEAE) EEY > 2013)
B (FRSE L) GBS 2016HE » 2H
o1/ N B G B T L ST AR A TR
B FEZE R R TR,
N5 Hi B (B13) 5B » AR SRR A B 5
fE B HTRERE -

= ERBRURBHSE
AETHR
RS CT ISR B2 et HIBR (A
TE - MUT » $HERPE TR TRY -

(—)CTRIRRSARE

AF5E£%4Wing (2011) ~ SelbyEid Woollard
(2013) 2L Je LvEE(2023) L BRAVERES » JZRKCT 7
THTLE - #EILE R4S T CTHIE: | mURESZE
& o AT 2% TsaiF Q02 DAYEmAL - £3RCT
TUHTTEN G ER B AR -

WP E B S 2 BCTHE B/ N
Bl - 4HER TSR ) NE - B BHECT
HIFTC RN E a ~ TR B &
2013 ~ 2017 Bebras ChallengezifH (https://
www.computingatschool.org.uk/)iz 4R " CTHI

TEIAH

R

B2 : AMFTEBEX R EOVIERIRELLUE



N\~

DY RE ) PR B E L R (5 71
ERSHEI TEBRERE I
2.00 3.00 4.00 5.00 s;ﬁﬁ:: 8.00 9.00 10.00 10  © & & & ©° 8 8 8 ?E‘E:j&; 8 8 8 8 8 8 8 8
(a)Z 5 ETECT B & B 73 1A (b)Z s\ BT B B 2 S R By 3 AR
B3 : SHBEMD RS HBEE DB =189)
K2 AAFECTEIRESZAME  ARERRIZRERFS
CTtZ CTILZE Mk [ fR L R

fE BRI e Bk - 20 SUEERS 2 DAEMEEMETA7TEAHT - 8—HE 0 It

{b(abstraction) — EAtiEMERY  HEESE  FEM{EEHGED ~ 2EBEFEI ~ 3EAHET -
HE S FiE R Rk HUEEMTEERE (EE T A
TRER % RBE-F-bE > BOESELIEeE -
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0.8:67H:;06~07:38EH;05~0.6:68H:;
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B -

PR » B =1E5UE(E4) 23 =T HIE
ARG - B 5516 EIE 3T -
BB = 17) 0 ZEERABEEEO
BEYH o Fon A MR A AL AL R
FHEHY » S VEBRL SRR A - Zal R
BXE(p = 78) » & Al BB L A dR e

"ZEVERY ) e hEE T UER=
AIPHIEE R - F23EEMEE S T
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AT e LR GREY 7 = AR 189 7 5k
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Fy45 ~ 5053 (AT ~ RMEN 7 S HEMH20 ~ 25
o) s T ECRHIER | PRI REIAY Fe60 5 o

o~ BRI
(—) LU BRI B T e A BB A TR SR B
B2 DT
AR T BUNIER S A ERG - DAExcel
2016E1IBM SPSS Statistics 21.0478 518 Es T
HEETR - BERE A — B E B
DR SRS G R) ~ SERlEEE S - It
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(American Psychological Association)EiZE[E %
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in Education)f2 5] - 248 2 15 F1 1 H 5 208
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4 D-4-1 HEfTLRE \Y% 047 044 2019-18
5 S48 (RIEBEMEHEEY \% 081 034 2020-10
6 N-4-7 “AUNEIES \Y 0.82 037 2020-11
7843 RIGPHIERAZN \% 077  0.57 2020-16
8  N-4-4 SEREUEUE ¢ fEEEEACE \% 0.75 0.49 2021-11
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(IR A Ee)a— (g i
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ERH BRI
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20 D-4-1 HEEERE \Y% 036 046 2019-09
21 R-4-1  SefnEse \Y% 068  0.60 2018-14
(SR AR AR T
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Mg e EEER FHE — (b s AT
g ALEERE LERAME  BEEPEDE Rt RHORIE ST R &R QN EEE ) |
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2 \% 034 0474 0.5 [ERETEAIEZEA
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3 \Y \Y% 024 0427 0.17 EHRrXhidn
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4 \% 0.44 0498  0.02 FpsiEE
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5 \% \% 0.13 0340 0.16 &5 FERI9EHE
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6 A A \Y 043 0497  0.08 JMEIEM
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7 v % \Y% 037 0483  0.14 THHER RIS
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8 \Y% \Y% 041 0493  0.14 WwEFRE
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9 \% \Y% 044 0498  0.00 SHHFEL
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10 \% \Y% \% 022 0413 020 sk
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12 \% A% A% 0.11 0308 0.15 {J&EPIKE
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13 A A% 0.70 0460  -0.12 FEEIEE
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VEAEIRSEIE SRR [

LS HE T fiER I

B R OFUEE EAIE BT B R ERIE EH B REE BRI
1 078 0417 028 2 0.83 0376 034 4 0.05 0224  0.05
3 0.84 0366  0.40 7 076 0430 047 12 0.57 0497 058
5 084 0371 031 11 011 0315  0.02 15 0.87 0334 035
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9 0.66 0474 057 21 078 0417 042
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TERE ST B P AERAMEME ? S5 RANTER6 -
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B% - EoKEREE > Stevens (1992)i DL TR
Z A& | (factor loading) .40{F Kyt R AR5
#FH THEARE ) ERR.40%E - B4

76 1 BAE TCTHIRR, B2 "SRR, FRBE
IR 28R DT

il CTHIER  BERREHIES

CTHIE

Pearson correlation 1 0.143"

Sig. (2-tailed) 0.049

AR 189 189
BER AR

Pearson correlation 0.143" 1

Sig. (2-tailed) 0.049

A 189 189

2 p<.05-

77 : CTRIBRERR BTl IR R 2 e S LABRSUB DT

sAREMIRR - DARECRAE(E m) S By B R E AR
ME o RFIE IR & A R R A2 K400
sl > Jxf% > CTHER IR EHOMERE & 2R mL
HIERIEOR A 11E#E - K H4EE S
fiig ~ FEEBIE T (T - ASEEREEE S
FFT) o sEMERE > CTHIEEFE#E Cronbach’s
of 55 Ry.472 5 B R EE RS Cronbach’s o
%85.633 > " HERIERE | Hi[ACronbach’s off
B8 358 s VFEFF#AfT | mE A Cronbach’s afsk
Hry221 ;T ES | H A Cronbach’s o8]
F5.501 o BURATHZE R (73 SRR G A B —BUE
ZEPEREKARE(ESCE - 2002) -

2. PLS-SEMEEIE A HT4E

SN B A AE CT I B B B SR i M B AV 15
PR ARG = 143 > p = .049) - R

WA EO) RETE AR Y
B REIH CT Con Ex Pb gy e = Cronbach’s off
CTIE% CT2 513 0.492 0.161 419
CT4 486 0.460 0.158 436
CT7 481 0.451 0.168 398
CT8 613 0.581 0.128 404
CTI11 574 0.542 0.145 431
CTI15 443 0.418 0.149 468
BUEEREUHEE  Con3 595 0.544 0.195 202
Con5 619 0.555 0.205 293
Con9 521 0.467 0.264 373
Conl8 616 0.520 0.297 315
Ex2 588 0.551 0.337 —
Ex25 878 0.766 0.293 —
Pbl2 663 0.637 0.133 382
Pb21 504 0.489 0.132 427
Pb22 481 0.469 0.127 478
Pb23 655 0.628 0.122 471
Pb24 546 0.532 0.141 461

i LT — | RN EEE AT E I MIPRIFAICronbach’s off -
2.Con : HESEEf# (conceptual understanding) ; Ex @ f2F#{T(procedural knowledge) ; Pb : fi##H & (problem

solving) °
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HAIE A HESEEATRRRR o SR A A0 DL
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Ry TEAERIEEIE » PRETER A CTRE J BB R 223
FCERHYAR LR % - 7575 EPLS-SEMFF R A7
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PEAR PR (A8 t
CT SR .180 2.842"
CTEF#TT 166 2.281°
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] CT2 513 (.0017)
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Abstract

Today, Computational Thinking (CT) is widely considered the essential cognitive skill
for problem solving that young generations must acquire to better position themselves to face
tomorrow’s challenges. However, there was lacking of researches on the relationship between
mathematics learning achievement and CT ability. This study focused on Taiwan 5th grade
elementary school students’ CT ability and mathematics learning achievement by questionnaire
and analyzed their relationship. In order to get the goal, we prepared two assessment tools
including CT-test and mathematics achievement test. A total of 189 elementary school students
who participated in testing were the sample of this study. The classical test theory (CTT), test and
item analysis, reliability and validity analysis, pearson correlation analysis, partial least squares-
structural equation modeling (PLS-SEM), two steps cluster analysis were used to analyze the
data collected in this study. The PLS-SEM analysis found students’ CT ability can directly predict
three dimensions of mathematics learning achievement including conceptual understanding,
procedural knowledge, and problem solving. Cluster analysis was used to divide the sample into
groups of similar CT ability. Two groups were identified: higher CT ability group and lower CT
ability group. The two groups were significant different from procedural knowledge and problem
solving.
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