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Abstract

The pre- and post-measurement of the quasi-experimental method was applied to junior high
school students in Baochu Pagoda Experimental School, Hangzhou. The students received STEM
courses for more than 3 months. The modified Critical Thinking Deposition Inventory (CTDI-CV)
was used to conduct questionnaires, and SPSS 20.0 statistical software was used for T-tests.
Short-term study on STEM courses could improve and enhance the critical thinking tendency of
junior high school students, but the difference was not yet statistically significant in general (P =
0.091 > 0.05). The inquiry-based learning methods of STEM courses such as thinking deeply,
presenting questions and making decisions in STEM courses significantly improved the stu-
dents’ scores in two dimensions of critical thinking: “seeking the truth” (P = 0.039 < 0.05) and
“cognitive maturity” (P = 0.032 < 0.05). The possibility of using the improvement of student’s
critical thinking tendency as an evaluation index of the learning effect of STEM courses was
proposed for the first time. The results have important practical significance and reference val-
ue for how to promote students’ critical thinking tendency through better implementation of
STEM teaching.
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Table 1. Unit content for STEM course and their design intent
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2.2.2. @IESR

AW ORISR R F32:, %5242 STEM BRFE A% S 115 B P4 R A v 348 A7 10 0 ) o5 9 A A A
3T, STEM ERAE2 2T N 4 AN H, WHAZUF R IRAL . 45 K FH 52 38 ZRSEAS T IR I k) 1 S8 44t )
MEF(CTDI-CV) [37], HAZEKE(CVI N 0.89, «fti 0.90, #4EfEH ol 0.54~0.77, BA BIFHISE
5. SERHENEREAER, SRS TANNE, BNEARAIED, YR AR IETTR A Likert
N RERIEAT NSy . B EUK T4 T 6~1 48, SUIRBUKF 4 T 1~6 75, RS Bim k) itk B 4k
AT, 51 R bRAE (0 2) [38]. 1 SPSS20.0 Gt i A HEAT BE 7, S HE 5 0 IR T L%
WM FEAR T AT, & PERT S 0 L Boa s O R A T A 56 43 4 .

Table 2. The scoring criteria for critical thinking deposition inventory [38]
< 2. #HHMEBLEMREINE 3R (CTDI-CV)IESFRAE[38]

G E25) S SR XA
<210 % P A A
s 210~280 4 P S ST ) 5 5
>280 4 e T A e A A
>350 4% b ) e L A ) AR 5
<30 4 %4 Pt o T A i
30~40 4y TRYE P B A e
FRYERELS Sy
>40 43 2 P4t A A A
>50 43 TYE FE ) B LA AR

3. AIRERSHh
3.1. STEM iR S XS4 #E 314 B4 (Rm A 2 ke

3.1.1. SEIRRES X ERBERLHI 14 B A AT 5347

£ STEM PRS2 20, ] CTDI-CV B3x SR TGS B 2 AR AT A A A e ik, DA
T ARPIEE A BRI AR ) SR AR ZE A DL . BBSIREAR T A5, A SRIRBE 50 IR P A gtk
S SRR AU ) 0 22 R AN K235 (t = 0.655, df = 58, P = 0.515 >> 0.05), 7 HE 144k ) 14 S 4t [ o 7 A
T, RUIHEE BA UL, AT AT R 8 (A 3). Hoa /r #ms T 280 70, Ut A AR HOHE A 1k
3 TIEIPSY AN =R ELik P

Table 3. The T-test of critical thinking tendencies of students in the experimental and control classes before STEM teaching
7 3. LIS RBIEAE piltFI M B i STEM HZEFTN T RIGER

oLl 5 FEAREL YA PRtz t{d HHE P 1
SEIGHE 30 297.77 31.456

4y 0.655 58 0.515
X HE BE 30 302.33 21.627

3.1.2. SEIGTEHEFIME B UEMAR YRR EL A
STEM UREESCt 5, SEIRTE2A At AV AR TA 5 A EL AL Pk, 204 1 14.50 70, fHUE
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AEGE T L EIRA B3 2 5)(t = —1.749, df = 29, P = 0.091 > 0.05) (W7 4), 4754k T 3 A8 ) 418 [X 1]

Table 4. T-test of critical thinking tendencies of experimental class students before and after STEM teaching
4 EWHPFEHFIEBLEME STEM HFRIEN TRELER

My FEAR L YA PRt 2 t{A HHE P
Hi 30 297.77 31.456

SLIGPE -1.749 29 0.091
Ja 30 312.27 28.788

3.1.3. XTERBEHLFIE B HE WA B AT R P AR
XTIRHE R FH i St R AT e 55 i A LA 28, a0 (X8 i 2.70 23 (t = —0.351, df = 29,
P =0.728 >> 0.05) (ML# 5), ££ — € 2B L AT DLV BR H RLURAR A 27 20 DU SR I 1 A 55 PR 3O AHIE TE 52

Table 5. T-test of critical thinking tendencies of control class students before and after STEM teaching
5. WMBPFEHFIEBLEMEEIEN T RIEER

My FEAREL YA PRt 2 t{d HHE P
i 30 302.33 21.627

Xt HETE —-0.351 29 0.728
Ja 30 305.03 33.421

FAL, SIS R AR ROREA) M R S IR A PR IR B R 2R A 2 AN T 7.24 4y, SEBREE G
T S B INME (14.5) 2 X IR EE(2.7) I 5 152, (HES ¥R X E MR #2257 (t=-0.898, df =58, P =
0.373>0.05), [k, FFEX-LA4EEEEHE M HEAT RN T

3.2. STEM iRTEF IR FE HFIM B HE M0 FLEE R

SEIGHE 2R AR L M B LA 4R ) STEM BB M5 2 E R4 R ILE 6. SZIGPEEE LA
PSR A 7] 76 TR EAH X —4EFE A 70 22 SR i eh,  E A e A B AELIR S W 1 (40.77), & =42 HAK
STEM #2421 43.83 3 (W4 6(a)), RAGITEFARMA X 7], Goit e BRI 2552 T (t = —2.165, df
=29, P =0.039 < 0.05) (.7 6(b)). 7EIAKN RS IX — 4k (1915 75 22 A I A, ]l Al ) 3 ARIR 25 (43.57),
23 =A% [ STEM ZUriR & 3 47.73 20 (04 6(a)), RUEERAE X 0], Sttt E X F R &
FHTH(t=—2.257, df = 29, P = 0.032 < 0.05) (L7 6(b))-

Table 6. Detection of differences in pre and post test data of each single dimension in the experimental class ((a) Mean dif-
ference detection; (b) T-test for paired samples)

% 6. LWHENBEFORTENEREERCN((@Q) HAEEREN; (b) BXIHEA T L)

(a)
YERE BIfE FEAHL Nl SN [ER AR
SR EAH T 40.77 30 4,191 0.765
=g 43.83 30 6.276 1.146
FF AR 44.60 30 6.704 1.224
Jei il 45.27 30 4525 0.826
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Continued
g in vk ipl] 42.87 30 7.986 1.458
J W 44.80 30 5.635 1.029
AGALRE ST HTI 41.43 30 7.473 1.364
JE 41.83 30 5.843 1.067
L 1 T A i 39.00 30 7.273 1.328
ERERV =R 39.47 30 8.274 1.511
SR AR T 45.53 30 10.913 1.992
JE 49.33 30 7.160 1.307
PR3 9A FEE 43,57 30 6.927 1.265
J W 47.73 30 6.214 1.135
(b)
Jx 2 53
R JE Iy 4 ZE4395% B A5 X [H] t df Sig. ()
B AslEE IERER
TRR LBR
FHEA -3.067  7.759 1.417 -5964  -0.169 -2.165 29 0.039
TR -0.667  7.910 1.444 —3.620 2287 0462 29 0.648
M RE -1.933  11.246 2.053 -6.133 2266 0942 29 0.354
RGALRE -0.400  10.474 1.912 -4.311 3511  -0209 29 0.836
HERLEEfEL 0467  10.054 1.836 -4.221 3.288 0254 29 0.801
SRANER -3.800 12557 2.293 -8.489  0.889  -1.657 29 0.108
N E -4.167  10.113 1.846 -7.943  -0390 —2.257 29 0.032
LIS AL HUEAE . A TRE T RGULEE ST AR ZE FE O LACSRNER S A 4EFE I 5

WMo EBH A TR B3 (0.4~3.8 73), HrhsRANBAT 70 AN e (49.33), A BB AR 1 L RRAE,
e AN YR T T R I B S R i 2 (AR 6(a)). FEGETT 22 S b, AR BE T I8 R AT Y 5 25
ZEFE(ILAL 6(b)). HEHINEBYE B OIS E AT 5 I 0 (EAE-BAE R S IR (L% 6(a))-

Xt REPESA AR K -EAS 4R BE T R AT 2 HEAAE B AR M X (3, HORMBLEZE 2R . b W2k
ARUEFEAG 7> R B, AR BB ZE B (5 D4R A 0 BUR (B R oR) . LR 2 2 a4

4. ¥+1ig

A0 T B S5 B /N2 AR T T3 X (1 — T AUAE — BRI 20, R — T HEG S i SO TR B et 1Y
SRS, GRS EREAT, HEAMRFEIR, NS R A TR B A A, S A BRI,
S AHIF 7 F S THE AR X HE B 1625 A 4 0 e SEL 01 1 %) Rl 0 K804 PP oA AR
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ARSI YR 225 =A% A STEM BREE% 21 G, Hatb i 4 ie A Broiss, @ i8in 1 14.50
gy, RETREREREERES. HETWEA4EE T, FHIFEFIA N R IX AN 4 1) Ja il
BB R KSR, T A 45 5 2 7 S 2 M2 7(P = 0.039 < 0.05; P = 0.032 < 0.05), A /N4
1555 AT A R FEE A $R . BT TS TP STEM RFE 20 T BO 2228 b v B4k ) (3R T B
W12 A

Bl > STEM RFE A2 5 220 B, R B0 Eam R AL B2 Bk BAT B3 2 S A 4
Facione % \ ¥4 “ FHREA” RIRN—FIERE BB RS FREAEMIN, B TR MA, AL EME
B R 2 55 SIS, WEAIERR FO R M B SR PR IR B s K NN 7 s SCA BB
BRI se . INRIERE, R UL R 2, RE 7E R ol N ME— IERIE T e e £ T
DR 2R M R R SR . AN IR AU [38] . XML B R 53T STEM IRFEHUIGRE 2 T H IR FUUGAIE . o 5 b
Ff g i) AR T O R P LR, AR RS TRV, RIS A8, 7ERRE R
W BB RN R R FIRFWA, ERNGEP AT RS, IHE. BikEEE M.
A SR AR E O, 20 RIEFER R, AWHR RIS R 0 8. Gl 2 5] e “ 3
SREEL” R “INRNREAE” X YE S bR RIS 2] T sk ISR e &

FLUR AR SR NI o) 4 FE (AT JE 9S40 30 R dsn, Ak — 20 U B AR 5 AR IR R 22 B AN 25 ) E 30 1
IR, FABNEE . XTI T IRTS R B R

BARSRUL,  AHIE SR S AR M A S O IR AR, STEM BT 1 o 5 v ik, $emdt
T, BARH X R, BB A T STEM 205 URT Py 25000] 2% AR St 1 R4 1145 0 B3R s RUSLAS K,
it B SRR A ORVE, IRARDNIZCE STEM 2070720, WA FREEI 48, 55 )85 0 I o 2 AR 1) 4tk
FIPE Y B A5 0 LA R B U 7 4 B RO RE I, PRI M AR A 52 A S STEM #0% R &#1F
Witz — M RetE, $_F-M5EE STEM ZUFE R, STEM BUFHAEA BT 2% AE A 1 B 4 i E
RYEEEAEM .

5. IhE§

Zi BRI, STEM UREEF Al o A AL AV R 2 5 1) AR AL T B AR X, LR 22 26 (R SRR 3
Y ROHT R AT o 2 o e, RBL T IR AR AR R BT STEM #2)n, AE RS A it s,
MH “TFHREA” A NRRIARE” I YERE BB T BE T KBS B X EREEER,
YEHIABT T ) STEM IR BB WA St AR ) 2 1 RE RE 6 AR W A At 250 2 A At ) 1 JE 4
i h I PN YERERE . “HERIME RS B AF 07 70 4EERTJS I A0 T e P TR, R AR B AR X 1]
AAFRER SRR . Filk— DUt STEM REEHC:, PRRIG RO VR 515 0% 0 4E LI e
st o

AW LR YT AR 22, TR E R BOR. TRMECER STEM SRR, A0
THE AR AR AR B LR . SR HEA IR B AR TR A5 AT VRO STEM BREE S 21 R — SR 4R
PRAWE A AR T STEM ZUa @ Tt 2 A A Pk B AR i Rk, e e Y. o et
AMANE . SRR T, MESEE RN . AR E AV B 4Emn K L B2 5T
T 2] STEM IRFERI BN [H]52 2 /07 STEM URFRI 27 2168 228 (A 1 J8 28 A6 1) ) 2 m] DL KR8 %2
AT T AT LA TR T A AR HE A IR B 5T A 1 STEM EREESE MR, A it — DR .
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