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HM, BEREN, IAFHIBMBATNBEB AR FERA SR E(CEREEE) WA RAFE RS, K
FRAFR FE LBAH ERAK AN EHREERAM T TR ETERAMAEBEHFRRN £
Fo HRERMEDMABBERFBRETAFHZREF AP HFXHNHARZT:2)FFNETE
HAVEBEHFWHRRTES) AR EHFMANEL, RABZRET O HETHATFA LB AKLE
ARFNHZEBRRS) ARBEAMA FARAUEBENRATFERZFZR,:6) AT T EROHAMEREH
FRREEREZR DR THREMN K, AR TENFHRAEEERIWRAERAL ., KFEXATL
MTEREREE T AT FNMAERETERAL, HFCRTRRBAEEENERREE T

[R@iR] MAMELE; THNHFETH

[FESES] G442 [ XEkbriRaE] A [XEHS] 1007-2179(2020)06-0110-09

lence in Critical Thinking Instruction, 1991) , X} F 2%

— Nz
FIALR e, T A L A S R ) A RE T A

ARG 21 e AA AR, AT
MR BAL S TF A 258 s i 58 B (5 5
FHeHAE H B %E (Reinstein et al. , 2008) , 3t 3¢k
SEYERE I %0 R 5 1Y BN 5) , 2 T E
AR B s E S (R R ,2016) o LI
BYERE I AE /BT (255 FPEAL BEIE B B H R LA
Wiz F 33k e H HE 11187 7] ( National Center for Excel-

[ Y75 H 89 12020-02-21 [ &3 B #]12020-08-10

PR AR 2R AER, DL e LS B s X
SO R ELAR R (VAR ,2018)

A AR 3 DA Ry 15 0 2 A At P L A R
A B ARG A SR 1 R O LA R an ] 1 3R
AR LERE ) W The — BEAAE . —Jrm, i
FEE NI 3 0 B o A R L SR A AR L
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&

FEE P S A ] DL S BT TR T R G 2L
R 15 F5E (Pascarella et al. , 2006) , 471, BN/
AV 25 BOK A M LA RE ) (0 55 SR N AN B0
P, I8 SRR TR 36 1 B0 T HO00 2 AR A 1
SEHERYEN o SR, 3% SEMFFE Y S0 25 2R 22 AR,
FEA LU PIFPEOA R S 45e . —RIF 5 45 R 3R
B, 20 T TRE A R At R R R 4R B2 T il an,
AWFIEE IIUVER 7 A X R 1 g R DR b 2R 3
TR A IR L B0 g 7 ) o S 4 SRAIEW]
USRS R 8 42 27 2E AL P SR 4E B ) (Wang et
al. , 2017) , F-4n, % & P4 (Tiruneh et al. , 2015)
SR PRI I D00 e S 56 PO 2 5 FOR PR B350 &R
LU ) g, 25 R o, SR A R o)
B TR 7 — R A RN, Her T
JE ORI, A 5% (Naber et al. , 2014 ) F1| ]
SRS VR S m £ 2 27 2R i L AR R ). AR
T, VSIS 90 235 SRAIE B AN BE I 35 4 oy 2 A it A e
YERE ST o B3 T 2255 (Akyiiz et al. , 2009) fERRFR
TR R AR G o SR IT e 5256, 25 3R 360, iy
SR E A 4B RE I A A E R E 2257 IR G R
RS TCR o 4, A HI P SR A L0 W] 507 2
PP R R 52 B B S A L SR
NECEARN AG A E R XIS R 28
SR A S SRR S A T B2 SR
A RCEEAT I I, ARBFFER AT
T 03 T T T000k 2 A ) 1 8L AE F) 5200, I 0L
SN ) ]9 A8 B A M SR AR TR S

2 o N 0 TR e L e e S S [ P e
T A AR R S AR R ROCR B 79 IS 5 e
SERRATIT, AL P 20 T OGS A A A e S
REJI R SEBRAE T, LA AR SR BIE S & T A R 2
FHE TR S S90S LS AR S AR 5 ]

= St

(—)xHEEE

R ORAR R R AT SE I, A SRS R Y SRR
Web of Science A% Uy 4 940 T8 3C, LUK A [ 0
W ( CNKT) g ) kL 25 Bk 51 3CR 5| (CSSCI) R
JEIATIESC, Web of Science [ 32K &R i) (45 : 1)
“critical thinking” Fl “ pretest” B “posttest” ;2)

“critical thinking” Fl “control group” &Y, “quasi exper-

iment” ;7325 FE education, educational research, £l
education scientific disciplines, LRk 2 H| % article,
2% B (AR 2009 4 22 2019 4F, Ky R 15 5] 736 f SC
ko BIFFEEHHE LAF D H ) 7 v [ 00 1A 7 3 e
Fo 1) “HAMPERAE” A HESIES” 52) “ AL F1
COLEGT 53) AR AR R F S I, A SR N ] Ry
2009 4% 2019 4, Ky 2R 155 502 5 STk

(=) RN

HI T4 R B0 SO AT & 2K, pH e
Xf SCHR CHEAT T 0 0 = 1) WIFFE T3k by S5 F 5 s e
SRS, HERR £ 34 1 SO R B P SCEE 5 2) WFSE
A Ty B MR A A ) M R Y S
3) SRR X GAUCHTERE A HEBR XS BN N 2% ) &
FR TR 54 ) SETERY S 20 T TR 27 > it ) M S 4 g
FIRFR TR, B SCE  A TH S PR A 5
5) WEFE 45 A 76 2 B 15 8., Q-390 5 2%
(B S p (655, A T SER SRR SE R, 7T AR 5
S-S EONARL, AR T0 5 T RO B Y SCHiR 5 6) HEBR
I SCHR 5 ) — s SCHRTEAS AL 1), 5L [FPE X
KA, RO — o FEASTR B 58 iU , 2 79 F STk
FEEARIE. T A TR AFTE Z A IR 5 S50
21,76 W A e T A R A S 0 ) AN T e
G 1T A5 B A SR A 103 A4S (R # 4
2019),

(Z) XBRAFAEAL G 75

N T IR E GE T o B, AR SO TR A6 SRR Y 45
TURFEAEAEAT 1 il , Gev T SCIRVE S ARy MK 7
B e R REAR B I A e T LI T A,
F ke A S A S {1 RO RE A 4E B2, PRI A B
FEAEZFARSOR b ) FI RE M J7 TG JETT o AT
B2 By /N b L R AR A IO A B B TR A R
G b RN ABAE 2 A LA B8t ST 2R, 2K
BAEA L 2 A HIGHEIHZE S FR PR B #81) hy HoAth
SRFCAN ST RS A RS AR R T SO R AR )
o T2 PHRFE SIS 5] 25 5 TR R, 07
THEAL A TCE AR AW 72 KX St I
Fi BRR VY J5 [ A T s s ZEDUPE T2 4t 1 42
B B R S AR AR I, A B gl g . Ky
PRAIE G 5 9% S 0 P, T A5 e B 2 4 1%k 20 J SR
(o5 B 25% ) AT LAY, St 4 2R i — B
0. 85, T I 20 ity RO 205 SR AT HE 19
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(W) o7 ik

TCOT TR — M AL A i, BE RS AR ATE Y
WFE S5 AT RN, R ITEIR R R 5, 8 7R R
FEMFFE 00 F3 B 5 M, DT A5 1 38 3 R A A 7
453 (Bowman, 2012) . J64#r o] DL &R S8 19 J7 i
BRI T 25 RN F J BRI IR 45 Rtk A 7 15 LA
AR (FRINE,2018) o ABFRCR LG HEITsr
BT TR A 3, T RO B o RO (2 —
B vREAb B A o, 2% 7 1 4P 2 (i (3 2 ko R 41
L) Z A 25 5 o BHIEL (Cohen, 1988 ) 4t 1)
L ANAERI R ENR7 S E

X, - X,

d=

((((((

XA FEA Ty B A PP 00 A O A5 —
Tl i 25 S g 2 R0 X BECZH 1% T iR s 9, 9
— T A PO B, AEHABAE AL (A
RS F RS p KA ), RIONE B B AR AR R AT S 4
A (Hedges et al. , 2009) 2Bt AR A AT

H T [T S5 0 B S 30 i B AN [] LA R
ST RREAS BN ARBIFTE R P s S RS AEL A
W22 IHBRFEA O N R) 235 B0 Al (B
o R Z220A0°F (Borenstein et al. , 2009) ;

3

4N -9 )d
PR 22 AT A20HE
11 ¢ 3

7+7+7(1 —m)

gna(l -

SE, = n, n, 2N

ENELS LT

(—) K& A Bt i

AW I A W ARV AE 15 Y 103 AN E
AT < T C UL IET 1) o Rl 7o ol 30 28007 1L, 0
FORBAAMIFRED . W B A A X
B, R IR RN, N1 TR B 4k
Z B0 5 1 2800 A 95 AL T - TR A K X3
P, ELAH X 34 50 b 3 A7 A T - P11 SF- 35 3400 (i 79
N, 33 18 B A7 7E H R O 22 19 AT REME R /N AR AR
(Egger) 01732 F1 DUA% ( Begg ) B Bk AH ¢ 1 %) & 5=
TR TR 50, 25 5 0 1 =3. 946, p <0. 001 ; Begg
K4 M1 =0.243 ,p <0. 001, B W] REAEAE &
Tl o
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Funnel Plot of Standard Error by Hedges's g

ndard Error
o

Sta

Hedges' s g

1 s thimstE

(=) Ae i

SRR R AR R, Q {5 1023. 235, B4t
GERIKBEE K- (p <0.001) , YA I 2 [ 47
FES B, WRPORA 1 Gei iy b Wik A S vk
PR LT >75% BER FIBEHLRON AR, 0<T* <
75 % IR FH ] 78 S500 A R Bk 57 5 M ( Borenstein et
al., 2009) ., AHF5EH,T° =90% , B 90% 5 5
AR P L 52 25 S 33k i, 10% £ S5 Jo e e 25 S 3
L2 S B v L A S R AT BB - S R
WHFE 2B W R B R X ST I ()55 . AT
H, BT 79 BOCAMTREAS 1 R BTSSR KT 75% ik
R HBEHLAONAS T (Random Effects ) PPAG 27 1 FiUxS
AL R

(=) #F T FRATR I 5 £ P M 8 2 Fik i
S B 2 R

1. B R AE

AT T 79 WURE S A AR A B fd AR
WAL A D 4l R e, A5t oo o0 B B0 T O it
FIVERAE R B 5, BRI, SRON (A AE 0. 8
DL B 2 T SO0 e PR S AE SR T s AR R 5 24
RONABTE 0. 5 7 A7 I, FoA rpy S5 52 Wi 5 24 2500 (B 7E
0.2 ZE4 B, 52 %5 /)N ( Borenstein et al. , 2009) , 7
WA G IFRUNAE ¢ =0. 683 (p <0.001) , 4> F
0.5~0.8 [a], PS5 b o B, SR B2 1
XA R R AE R T AR TR B

2. T ORI P R 2 R AR [ ) 52 1

P T OGS 2 A A A SR 1) e - RE AN
] PANHERE o 45 25R o, A0 ) B RE 4E B2 1 200
43524 0. 653 (p <0.001) ;2 0.732(p <0.001) , i
HI 20571 TUORT 2 A L 4 RE VA P 0 1) FHE B o 4
P b E 18] S EE R MR S PR A R AR (Q =
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0.034,p =0. 853 ) & B+ 2 A= 41t J4 4 JE 48 i ) 1 b2
REZ AN 25 5. X UL T TR 4 A4tk
A SE AT 1] R 57 B P55 M55SR S [ A 11 o

(w) AT EERBLER

L. AS[R) AR v B 2 e Rk i 22 5

ANl gy T 06T it ) e R A 4R TSR Y
SEOPTFR—. MWEERATLIE W, Hatds K280
BERBUNZ: T H#E R AR AR s T
TR TF AR AR AR RCR L3 =, & F R I
LAY AE B i 1) = AR RO B2 (g = 1. 069, p <
0.05) Fl2%(g=1.062,p <0.001) F14# (g =0.959,
p <0.001) , MEERRF , 2524 B B0 T O it )
PR ROV 7E 0.5 DL E, BB R ER 43
2ERHRBCEE T WA RO, HACR AR & . Ba A4
FEERRARB RN G W e, AL
{lZE 5 (Chi® =19.788,p =0.019) B 7x, AE2=FH iy
B RO A A R L 2R R

W 20 0 R R T b, R R O
BHLEY) B SRS SR R SEiE R A O
FSCRE, AR BN A Tt . SO
st PR AR A R 25 e AR . SRR, 3
B R Z A 2 25 5 (HR A8 3R} o it

HIPERGEH ORI T 3CRE

2. AN[R) A B LA R A i 2 S

N T REIAS )2 B HE A P S AR AR 22
5, AR PO~ BEEAT TN (BT AT
Bt AR A ORI 22 5 0 AR = 42
TR A S BN EAR R T 0.5, HARIRE] T8
FAEAKF o X ULHIA R B Heor T B PR S
HERTIEA IE ) B AR . BAORE , b B
AT RO B, o 1.273 (p <0.001) , #
i 1, BB T U e v B Box 22 AR At 1 8 4
HA R L IE 1) B2 5 /N2 0 I B A 2880 3
0. 8, LA H T U6 AN B B AR LRI
ROAESE TR s R B BEBOVAEAE 0.5 Zi Ay,
VLI HC T HON AR S FI M R AE i R THRCR B
H AR T o P 2L TR 80 A 2 R 7R (Chi® =
10. 148 ,p <0.05) , AN [F] 22 BEZ A7 16 2. 3 22 5%, A
(7]~ BEA AR S A 2 WOR A P AT, v b o B
(4 THRCR fie 58 o

3. AR S50 JA I P SR AR A A R 2 5

DG AN ] ST 36 Jo] SO e P R A v A R
RN, AT SE R A 7 = AT H . =
S STt S A B T AR 14 22 S o i L3R

R— ARERDMAEDEBZEUAEESR

- . MRE R 95% W BIS X i WEHRW 40 B R
FE =
VL] PR TR LR ZE P (P1&E)

Kt 3 1.069 * 0.148 0.779 1.359 7.228 0.023

Py H 11 0.959 * * * 0.210 0.548 1.369 4.575 0. 000

) 6 0.308 0.889 -1.435 2.050 0.346 0.729

Bl 6 1.062 % * * 0.265 0.543 1.581 4.008 0.000

pars 22 0.823 % * * 0.130 0.568 1.078 6.325 0.000 Chi2 =19.788
HEF 9 0.403 * * 0.150 0.108 0.698 2.680 0.007 p=0.019
L 2 0.604 * * * 0.142 0.327 0.882 4.795 0.000

[ 2 19 0.512* 0.131 0.255 0.769 3.902 0.045

iy 7 0.854** 0.317 0.233 1.476 2.696 0.007

oA 18 0.545 * * * 0.095 0.358 0.731 5.712 0.000
Erok ox ok KR p ML E]0.001 BFERKF, o« Kw p A EiLF) 0.01 BFAKF, « K7 p LA 0.05 FFAKF,

KT XEFRDPMUFAEBREBZEFEIAEER
sy " MR 95% WM BI5 X id WE#E 48 18 2 R
F 15 3/5==}
WA FREIR TBR LR Z{E P& (P1&)
HR} 60 0.672%* * 0.094 0.488 0.856 7.167 0.000 Chi2 =0.026
SCRE 43 0.693 * * * 0.086 0.523 0.862 8.007 0.000 p=0.871

E e ok ok R p LA F] 0.001 B FHAKF,
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Vo SRR, BT A o S S A A SOV A 3% R T
0, T A = b S 6 o SIS 2 A 2 o SR AR BAT I 25 1E
RO o Her, SO SR IO © A LR 500 {55
150.995(p <0.001) , P HAAFE DL g S50 J 1 Xk =
AR S AESRT1 ™A T R L AR A [ 5 5 S0 J]
N2 A A BT BRONAE D 0. 711, 3 2 4~ A £l
AR S R U0 S AR A R R A B T A T
S50 L AR TE T REN 5 2 A~ 7 P 10 S 56 R 1 00 (LA
0.455, Ui W1 HA 552 Wi o 4L 1] 500 (B KG: 56 445
(Chi® =6.455,p <0.05) f7R , A 6] 550 JR 0 %) 2 A
TS AE A A BORAT AR 35 22 5, i i, A
() S el 0 2 A P P S R SR TR AN ) , By
IFTANERG , 7 A S A AR TR B

4. ANTR) S NP P S A Ay R 22 5

ABFFERG LI NEGF 1 ~30 A\31 ~50 AR
50 NLAE =G, = A AN [a] S50 N ROARE 9 2800
(EWARTL. Ju 8 R s, = A FUR Y S 56 3500,
{HABLE 0.5 LI L, HARAE] 7 B MK, WA

FIAE %) S 65 N BO S S8 4 ELA o S5 )
E RIS . 2RI (25 5 @R (Chi® =1.625,p =
0.444)  A[FSEH NEBEAFEIER #2255 X
B T T S M RO AE AR [ S2 350 AN B B ANFEE 2
S, HA A A B SR

5. 8RN A TR A A R A S
ZE5t

B FEHG 2 T WS 53 A T AR A,
e ARA A R G 2 S 1 22 S
WFINo SRR BN EAREE 0.5 LUL, Ul IS
A TCHARAN N 2T TR 27 AR LR P R G ) 42
FHFAEIE [0 B 5500 . 43 Chi® 41RM{E & L, 4 G
FERA AR 25T B 2 [ %) 24 A U R A ) 4 7
ANEEREMNZE R (Chi* =2.217,p =0.137)

6. AR VU7 B ZALAE: e B A e 22 R

R TR T AR AN [A] [ 28 (B8 Hb X 113 ]
PR ASCR I G B b R AR P O E R AR, AR
VU5 Rt R S A 2 A e 25 e e i AR

K= AEAFBRFHMAMEBRERFFTUAENER
- . MRE R 95% W BIS X id WEHE 40 B R R
FE =
VL] FRAEIR TR EmR ZE P (P1&E)
I 4 0.800 * * * 0.230 0.351 1.250 3.488 0.000
EIL] 7 0.786* * * 0.184 0.425 1.147 4.264 0.000 Chi2 =10. 148
R 13 1.273 % % 0.217 0.849 1.698 5.88 0.000 p=0.017
K 79 0.576 % * * 0.073 0.433 0.719 7.919 0.000
VE ok % % R p AL F] 0.001 £ FKF,
xRN AEXREFATHAEBREHZEHNENES
L MBER 95% K EEXHE WERL A AR R (A
X EH HE - —
VL] FRAEIR TR LR Z{E P (P1&E)
2A~H AW 26 0.455* * * 0.124 0.212 0.697 3.670 0.000
2 A~ ] F|2p4E 63 0.711%** 0.086 0.543 0.879 8.305 0.000 Chi% =6.455
FAELL I 14 0.995 * * * 0.181 0.640 1.350 5.491 0.000 p =0.040
VE ok % % R p AL F] 0.001 2 FKF,
RE AEZEASEAAIEREHFEFTNENESR
_ L MR {ER 95% HEEXE WEH L 4R 8] R &
I AH HE - —
VL] FRER TR LR ZE P (P 1)
1-30 30 0.838* * * 0.154 0.536 1.140 5.434 0.000
Chi? =1.625
31 -50 40 0.663 * * * 0.081 0.504 0.822 8.152 0.000
p=0.444
50 A I 33 0.593 % * * 0.117 0.363 0.823 5.062 0.000

VE Lok % % R p /LA F] 0.001 2 FKPE,
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SRR, ARV T I S BN AE 35 D 0. 794 (p <
0.001) A10. 419 (p <0.01) , P BHA P Jy [ K A e 1k
e T IO RE P TT BATIE R . JUHUE, 2R
T ERBRAE LI 0. 8, LR oy T A RICR AR 3
4o AIEMER R, ZR VU5 [ S Her T oA v A
AR THE AR 1835 22 5% (Chi® =5.367,p =0.021)

7. AR P T Xk A P R A A R Y
5

TR AN RIS T, A SO
TR APRUES B MNP AR XS
HEAPE R B THE T 09 22 5 0 B L\ o SR 3R
W, PAR NP TR BBV AR AR AE 0.5 DAL, HARIKF
T E KSR, Ul U 1 A 00 56 0 e R A A I
6] RSN o AN TSN 2 0. 561 (p
<0.001) , HA H AE 78 BE 192 0, 10 i 00 462 79 20
I {EE 1.282(p <0.001) , BA @& B0 . L 1H]
SOVAEA RS A, Chi® =13.795 (p =0.000) , BEHT R
HEALRI I TR A 2 036 2 (A7 2 2 5

Lo R Ay

ARSCR TGO Hroxt 79 e 5 36 oo 52 96 F 5 0k
o, A2 S BFFELS I8 -

1) 051 T000F 27 AR i 1k R 4 B A i 4
YERT o 2 T T00RT 27 A b A SECAE P 00 ) L FRE AR
A RFELW X UIIIETEA SR B R R s R 2
AR LE . AN IT o A BIF ST SRR AR SO
2515 (Abrami et al. , 2015; Niu et al. , 2013)

2) An[m) 2 Rk AR A B T A M SR A Y A AL
Mg, Hoh  BUF A BLRCR i, AR Y RBCR 8055 5
SCHEREXS R L AE R 52 AT 3 22 5% 0 AR o7
FHORAEARIE B E MK, AT RE S AEAS i A 2
MBFFETT RSB A K

IE—HE B BooH i A B F A RE R 242
HHER B RCRAEA R B AP B 25 5. b
GER IR XN BIh RIS B B e A A T
o pis , At A Ve AR R ) #E WA ST
W BRI, KB B B RO e 58 . X TE—
PR ARG ZH— T M F e s R hEE S
e T 2 25 S (HL Y 3 R T AR A (Abrami
et al. , 2008) , X—FLEULH], AL B LE BT/
F WP RRCR A, = R BOU R B S s A A v
JELZE ) S R, 33X T RE S A AR AR A OG

4) As[m] 552 56 Jil A )2 A= At ) v S AE 20 1 A%
R R 22 5, S0 A B S IS 4R i 52 Tt

RN BARANEEXHFEBREHFZTHENES
WEER 5% ERFEXE WERE 4 (8] 3 R
HETH | HE : g
WA FRAEIR TR LR Z{E P& (P1E)
AR 39 0.556* % * 0.113 0.335 0.777 4.930 0.000 Chi? =2.217
ToHAR 64 0.759 % * * 0.077 0. 608 0.910 9.842 0.000 p=0.137
VErok ox ok R p LA F] 0.001 B FAKP,
xt FAFER#MFAEEEBFZHEYNENES
MMER 95% M BEXE WEKL 48 A3 R
WA FRAEIR TR LR ZE P& (P &)
ZRITEZ 70 0.794 * * * 0.068 0.661 0.927 11.726 0.000 Chi? =5.367
P E A 33 0.419* * 0.147 0.132 0.707 2.857 0.004 p =0.021
Ecoe v ok R p MK F] 0.001 RFAKF, o+ KF p AiLF] 0.0l FAF,
F/IN AEMFTEXHFEREHFZTHENES
HMER 95% W EEXiE WERL 4 R R {E
HEIEHR HE -
WA FRAEIR TR LR Z{E P& (P1E)
FrRrEAI 10 84 0.561 % ** 0.067 0.429 0.692 8.342 0.000 Chi? =12. 904
EE L 19 1.282 % * * 0.189 0.911 1.653 6.772 0.000 p =0.000

VE ok ok ok R p LA F] 0.001 B FKF,
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&

RORBEHR o W5 R R, S 880 T B i
e 8 AL o X —Z R UL, w8 4 RE ) A BE
TEJELIN ] A AR AT R B2 4 v, R RB i i Y %5 )
gt o X —4 R SCRE 1 D R A A€ 3738 ( Behar-Ho-
renstein ,2011) f{ W& o

5) AR KGO A S8 A () 2 S AN AR
BEZER, AR LR B OR AR ZE A 2
I, I e AR H A, TE 25 SR BEEASE R RN

6) HARA A 7 Xt ) 1 S A 2 AROR 1Y 5
AN o FHE AT DL, AAE 4 B 0 58 T BOR i fif
R ARIBEFRA 7 A BE W, A X — R
JE AT AT B S AR AR A AR PRER ik Z 78 2 IS
[T LA M B AE AR TS M2 > o R, TR TG
FORTI, B H 22 Sily FHIL A~ 2E 1 41 ) v S
(Arnold et al. , 2018)

T) RV )5 E GO A B AT R A A 2
ZE5t R T E B RCR I a0 E A R ]
B, AHEPY 7 5, R 07 R S I 1 S A v AL
U S, B A B 2 B 42 T 45 (8] (Huber et al.,
2016) ., HIIKR ZR B A PG J7 SCIR R 22 5%, 2R 7 R R A
P 2] A AL 2SO, AL AR R R 2
&, AV RGERE ) i35 % SRR BE AN 5 VY
FROTFR LT TIHEA DA R v S 2 R
AT N EE 1 BAR (2R ,2019) .

8 ) AN [ 0 P T 5L 0 ik 4 4 SR A 202 A A
e 25, B Gt 2 T (9 0 ) SR A ) $2 3k
RO & TARMERPE TR, X451 Sy 7%fE
55 A (Anderson et al. , 2001) fyWL £, 5 FH R EE AL
FRJFEE S SE A0 i T L0 ISV I A5 e S S A
pALiOE: SRS I N Pl ¥ RS P NE A E
TE MRS AHES A, b oAb o D 5 TG 12 Al ot 2 A
FE B e 3 Atk A PR R 4R L B, o B2
RORAHI L5 A g i 3R R 2 455 K E 19 22 BTl N
25, DR B 25 o I A5 41 4 v SR HE e ) Y 92 T RCR
(Tiruneh et al. , 2018)

E ENERE

LA X PR S A A ROR TT B A5 R 93
AT I LR i
S I SR SRR S VS o AT
FERIL, AV R GE 32 BN AR GRSl W B
- 116 -

B A 2B SO R (ARG SC e AR EE )
FRH R E  BA R SRR B
AERTREMIAN A 255008, DRI, s 3 DR 1 R
HEFEAAS AR, B R ST R AR W) Ok
F, BT REME B o = AR PV REAE 0 oy 7 sU S
A FTRECANE B AE ) LR RE &2 31 @~ A 1 4%
MR IR (RHIRE,2019) o f4n, 15 372 A it
FINERGE , SEE /A R R O AR A s H
SERAIMANNE R AE LA e Ll 2y

S ATV R SR ) B | AJERIECR , OF
WA RS S RGN AR, R B
MRV AR FOMR B 2 o (HIE, DU M R 3R
W], AP R AE 4R THCRAE 5 T By Bodsefd: , R B
Beapefifo P, #e N 53  BUR 7 S Ak 20 B BOT
JREHUF ST, A SR A B A A I AR B A
PIBIRYG . T3 oh, LA HE P R 1) B R A BA
R OB T TR AERAR A EgER
T B SR T E A I ] ) B A e AR I AR

o = AP R AE R e b, BOMA N H
TERE AT i AL LR AR T vk . 1 e, Hom
AR > B BORI 27 > PN B8 e o ~) MG, 384 56 o
AR (2 IR R, 2019) o [R] A, 00 e £ 24
ARG B I 5 ] PRI ) S EEERRR AL, BT LA
B FRAUPE AR D T 1) 18 BTV 2T BR 85 Ol
45,2020) o U R EOR I BRI, B R %
JEAAHE AR 152 R B LA R 2% PN B 1 4t
A S AR U2 0 PN 2 T B, B A R i T )
PERBZERPLEL , XA A RE RS TE 4 B TR R BEA
FRHAA Y A R (R ISR, 2020) o iR,
UM R SR B IA I S S R g — , S Bl )
PRt E AR AE 5 R R E T O HIR B Z
I F) H. 3 S AR (B W4, 2018 )

P, o FH 22 50 A4 I P TR ) R R R A
AR DNVE TR R i S A A P R A Y A sk
PR Z — o P, B Bl BRI TR
e, FOn] UGSk e i 3R M B G 35, (R
114 2l ) 1 it 17 2% JEAS o A 0 RE e R )
158, DLRGE S0 SR PR A 229 504 (R AL
45,2019) o BROEFHZ MG R WV IZ 45 5 B
PN B AR TR 5 5 8 0 T, e e 3 Jy =X
(¥eii45,2020)



Kok BRI BLPAEE L LT 2D —— KT 79 B F B3R F R R G

OER. 2020,26(6)

25 B ARWCR e i 5 i2: il g 255 i 2
A RIOTFERAE AT T 20 T 00 2 A 4 e 8 2
YEFZRG RN, HT i A 25 R R B] T St E JE 4
AT I R B RE B e R H ORI A
IRPEJ5 SCAR LA RGP T 2% 22 A bR R AR A 2L
FROR AT — IR

AW SRy BRAEAE T b T 85000 R e R ) St B A
AR JTatriE R TR LA, 5
AR R HEWT IR Z51E , HAZ 22 B s, DA A
FHHE N 7 R ( £ AR 55, 2018) , J3 4k,
FE R I M SR A A P T B, R o 5k
W2 T P Fh J7 20 (Ennis, 1989 ) : — 7 vk
(general approach) Ji##ivk JURIEUKIE G 2
BT AT A o i 1 X b 2o 2 il A 20 T
T A % ( Abrami et al., 2008; Abrami et al.,
2015) o AR, AW ST B BFSEREAS AR 2058
HBA T EE W (Ennis, 1989 ) #9702 75 1%, B L
AWFFCBREXT 2 T A TR R 47 o

[ &% 30k]

[1] Abrami, P. C., Bernard, R. M., Borokhovski, E., Wade,
A., Surkes, M. A., Tamim, R., & Zhang, D. (2008). Instructional
interventions affecting critical thinking skills and dispositions: A stage 1
mela-analysis[ J]. Review of Educational Research, 78(4) ; 1102-1134.

[2] Abrami, P. C., Bernard, R. M., Borokhovski, E. , Waddin-
gton, D. I., Wade, C. A., & Persson, T. (2015). Strategies for
teaching students to think critically: A meta-analysis[ J]. Review of Edu-
cational Research, 85(2): 275-314.

[3] Anderson, T. , Howe, C., Soden, R., Halliday, J. , & Low,
J. (2001). Peer interaction and the learning of critical thinking skills in
further education students[ J]. Instructional Science, 29(1): 1-32.

[4] Akyiiz, H. 1., & Samsa, S. (2009). The effects of blended
learning environment on the critical thinking skills of students[ J]. Proce-
dia - Social and Behavioral Sciences, 1(1); 1744-1748.

[5] Amold, D. M., Mortensen, C. J. , Thoron, A. C. , Miot, J.
K., Miller-cushon, E. K. (2018). Identifying the optimal course deliv-
ery platform in an undergraduate animal behavior research course[ J].
Translational Animal Science, 2(3): 311-318.

[6] Behar-Horenstein, L. S., & Niu, L. (2011). Teaching criti-
cal thinking skills in higher education: A review of the literature [ J].
Journal of College Teaching & Learning, 8(2) : 2542.

(7] YR, 3558, % £ 5. (2020). $ AR 5 4 pb ) 1 & 2
ERHFMEY FERIRT[I]. ¥ EEZBHKF ,41(7) 4149 +76-77.

[8] Borenstein, M., Hedges, L. V., Higgins, J. P. T., &
Rothstein, H. R. (2009). Introduction to Meta-analysis [ M]. Hal-

stead; John Wiley and Sons: 21-32.

[9] Bowman, N. A. (2012). Effect sizes and statistical methods
for meta-analysis in higher education[ J]. Research in Higher Education,
53(3): 375382.

[10] # % & (2016). #s A0y B FRALE 5 + B 23521 ¢ o
HeyEREA RIS HAF BARSR[I]. HFHA, 37(11) : 8-18.

[11] Cohen, J. (1988). Statistical power analysis for the behav-
ioral sciences (2nd ed. ) [ M]. Hillsdale, NJ: Lawrence Erlbaum Asso-
ciates: 18-74.

[12] A4, % EAH(2019). BHRAEH LR EFAGAL AT
Ak 2] ek R[T]. HhF LR FRFTAEFR, 18
(2):8898.

[13] Ennis, R. H. (1989). Critical thinking and subject specific-
ity: Clarification and needed research[ J]. Educational Researcher, 18
(3): 4-10.

[14] Halpern, D. F. (2001). Assessing the effectiveness of criti-
cal thinking instruction[ J]. The Journal of General Education, 50(4) .
270-286.

[15] Hedges, L. V., Shymansky, J. A., & Woodworth, G.
(2009). A practical guide to modern methods of meta-analysis [ M ].
Washington, DC; National Science Teachers Association: 23-45.

[16] Huber, C. R., & Kuncel, N. R. (2016). Does college
teach critical thinking? A meta-analysis[ J]. Review of Educational Re-
search, 86(2) : 431-468.

[17] Jonassen, D. H. (1999). Designing constructivist learning
environments| A]. REIGELUTH C M. Instructional-Design Theories and
Models: A New Paradigm of Instructional Theory[ M]. New Jersey: Law-
rence Erlbaum Associates: 215-239.

[18] A% ,3F B & ,1E4535 B/ 7 (2018) . 423k K 52 4 b pl b
BY R EH BT R A TS AT[T]. ALK FHL, 39
(10) :75-82.

[19] A#, #weia (2020) . A2 7 i 3% 3% W b 3) 1 8 2 48 7 A7
RLI]. FASE AR ,26(1) :82-89.

[20] Zddh, % 5 A (2019). A B 7 HFREAFE T IH RS
g a S AT[T]. F 54, (1) :48-55.

[21] Memillan, J. H. (1987). Enhancing college students’ criti-
cal thinking: A review of studies[ J]. Research in Higher Education,
(26): 3-29.

[22] Naber, J., & Wyatt, T. H. (2014). The effect of reflective
writing interventions on the critical thinking skills and dispositions of bac-
calaureate nursing students[ J]. Nurse Education Today, 34 (1) : 67-72.

[23] National Center for Excellence in Critical Thinking Instruction
(1991). Defining critical thinking[ R]. Santa Rosa: Sonoma State Uni-
versity.

[24] Niu, L., Behar-Horenstein, L. S., & Garvan, C. W.
(2013). Do instructional interventions influence college students’ criti-
cal thinking skills? A meta-analysis[ J]. Educational Research Review,
(9): 114-128.

[25] Pascarella, E. T., & Terenzini, P. T. (2006). How col-

- 117 -



Ao BB, BLFI P B e T D — R 79 B0 SR F R 6 AT

OER. 2020,26(6)

lege affects students: a third decade of research[ J]. The Journal of Gen-
eral Education, 55(5) : 160-163.

[26] % EH, 452847, X 4] (2019). o £ 35 55 & B £y o6 i
CTREGFE I A ] HA AR ,40(5) :76-85.

[27] M B,Fh 5. (2020). K B -$E 3 7 F AR H S %
KRG HF EA[)]. FIFHEF AR ,32(2) :63-70.

[28] Reinstein, A., & Lander, G. H. (2008). Developing criti-
cal thinking in college programs[ J]. Research in Higher Education Jour-
nal, (1) . 78-94.

[29] vhir,i2# ,iKFAR(2019). & B EHARAA £ S F) 18 2%
At Ayl T A AR S R[], HFHFAA,40(10) :65-74.

[30] Tiruneh, D. T., De Cock, M., Gu, X., & Elen, J.
(2018). Systematic design of domain-specific instruction on near and far

transfer of critical thinking skills[ J]. International Journal of Educational

[31] Z 4o, AKX (2018). 2R ¥ AR IR I 5 I R 4%
D7 KT8 RERAEREFRG T[], FTFHRIF AR, 24
(4):72-80.

[32] Wang, X. M., Hwang, G. J., Liang, Z. Y., & Wang, H.

Y. (2017). Enhancing students’ computer programming performances,

critical thinking awareness and attitudes towards programming An on-
line peer-assessment attempt[ J]. Journal of Educational Technology &
Society, 20(4) : 58-68.

[33] BER, B A A, FL(2018). £/RHH LT3 —H @
) 5 B T A A AR R[T]. ARERHKF AL, (6):21-
27 +36.

[34] ks, Z=#38(2019). STEM 3 ¥ eIk & F £ 418 7 —
AT R FAEBRHRGT,HI]. FRFEFHR,25(3) :60-71.

(%% R BEW)

Research, (87): 1-11.

Can Critical Thinking Really Be Taught? A Meta-Analysis Based
on 79 Experimental and Quasi-Experimental Studies

LENG Jing & LU Xiaoxu

( Department of educational information technology, Faculty of Education,
East China Normal University, Shanghati, 200062, China)

Abstract: Critical thinking has become one of the important abilities necessary for talents in the 21st century.
However , there has been a debate in academia on whether critical thinking can really be taught. In this study, 79 em-
pirical research studies at home and abroad are selected, and a meta-analysis is adopted to explore the teachability of
critical thinking. The results show that there are effective teaching straiegies to improve students’ critical thinking (in-
cluding skills and dispositions) in all subject areas and at all educational levels. This study explores the differences in
the effectiveness in the teaching effects of critical thinking from the aspects of discipline, learning period, experimental
period , sample size, technical intervention, national region and assessment tool. It is worth noting that: 1) there are
significant differences in the teaching effect of critical thinking among different disciplines, and it works best in mathe-
matics; 2) the teaching of critical thinking works best in high school; 3) The longer the experimenial period of teach-
ing critical thinking , the betier the improvement will be; 4) Teaching intervention has the same effect on different sam-
ple size; 5) There is no significant difference in the improvement of students’ critical thinking with or without techni-
cal intervention; 6) There are significant differences in the effectiveness of critical thinking teaching between eastern
and western couniries; 7) Compared with standardized tests, the improvement of critical thinking ability measured by
self-designed tools was more significant. This study uses meta-analysis to quantitatively synthesize the empirical re-
search on critical thinking in the past ten years, expecting to provide some enlightenment for the future development of
critical thinking.
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