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Abstract: Design thinking serves as a crucial bridge for integrating STEM disciplines and connecting knowledge with
practice, yet its developmental characteristics during secondary school remain underexplorved. This study surveyed 451
students from H High School to examine the levels of five design thinking dispositions in the context of chemistry learning.
The results showed that students’ design thinking skills were generally at an above-average level, with notable differences
across grade levels. Senior high school students significantly outperformed students in other grades in both total scores
and individual traits, with particularly marked development in the traits of “optimism” and “experimental spirit.”

The findings suggest that secondary STEM curriculum design should proactively align with the developmental trajectory
of students’ design thinking, thereby fostering an organic integration of subject knowledge and higher-order thinking.
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2.2. FLXLA

AHF %A Blizzard et al.(2015)7F £ &9 kit B4 4R ATRIA) h ek, #MBHAAREL
HAEREERBHN, L/EAB SR ARG ELER (FRR. E&BELE, K
M. FIAFAY. WMERE ),

ABIEZLAEATERETFAHRPOLEMAE, KIERN AMOS Ao 52 4 %+ B4
& B BB AT I GEPE AT, 4E AR T AR A LA 45484 CFI=0.948, TLI=0.896, SRMR=0.0405,
RMSEA=0.090 (95%CL[0.071,0.110]). Z#ATHIAKXEARE, EARFTFAHEANZAKS
A8 X PE(Pearson's 1>0.70): FRK R BA gk, e, ATXAMEMNE, ANFFTTH K
IEM AT, B P FRKRG . BEE D%, MERAE—NE—BF (BT A), 78 (BT B).
E AR AP (B F C) 9 A AAEE — B T . 3 49 = B F AR A L M & 4547 A CF1=0.937, TLI=0.897,
SRMR=0.0467, RMSER=0.089 (95%CL[0.072,0.107]). £ F =R FHEB# T LS £
Cronbach’so Z4( % 0.836, BT A# o 244 0.793, B-F B 4 0.627. £ F A L4, =&
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T= £ 5] Uik d R Ry H S L] REE
M= 91 20.2% 33.34 4.62
= 105 23.3% 33.57 438

F o B 186 41.2% 35.04 4.93
5= 69 15.3% 36.07 5.02
BAK 451 100% 34.75 4.86

KA SPSS 26.0 #ATHESHT. AABITHANLT, ZERLE 3-1. ARRFREF,
%% Coleman F A (2020)49 Smax/Smin <2 BN (EF Smax HEKFLAT £, smin AE DR
77 £) A= Levene #2367 £ 51, AR EHH AL LM (L& 3-2). REMLITELELES R
ERFHE#ITERE T £54 (ANOVA), 547775 ANOVA £ R 2% (p<0.05), N{E A
LSD & #47 F 5 i, 1% A n1EH 28 = 54T

k32 B EFHAER

\ T E I
% Smax Smin 2o (Smax/smin) d Tp})l r AL FH
F KRR 0.83 0.72 1.15 0.380 d
oM E Y 0.86 0.79 1.09 0.510 o
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R 0.96 0.77 1.25 0.458 P-3

5 Ih Ky Ab 0.95 0.70 1.36 0.139 P
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SR B4 5.02 438 115 0.196 ®
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E: Smae Smn ASFANTEERKMER ML, AT 7 EFHAR,

A L B R ST 31E A 3475 (SD=4.86, AR TEE 9-45), ‘X T+ F
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HATHFR(p<0.05); M —FANESRZER TW=54 (p=0.012) F= & —F % (p=0.004) ;
M5 FH—FAEZRLEEERF (p=0.847),
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B 4-1 30t SEF R HEMFRERAYH
4.2. KA KR T H 2 RPH7

AT B R LA A0S, TR LN KR Y G A 5] 4 e S AR A
PR, KT e PR FE, ABXESHEERERHL, 2. KEH5RAMRN
RO L) AR B AR K, REFHNF, BHARSFRBSBANE, ZEHAT
5ER RGNS RA, KR EERBINGF LT ELSSER HRIRIRT”. Bk, F
GARZ , FAFIREN, FAAREFRILERGZAMSA, KiZFMAXEK, HEF L
TRFME AR, 28 —FREKT W FRTRARA G —HF TN TS, B
Yo ) A A E, AL RBEF NS, FAmREAMT T, 55 A2EA EE,
FEI AR IRAER, HTELT RS F.

4.3. ##FSTEM HF 48 5

KA K ILA T F U BA RN SRR T RiEfRIE. Ak, TRSFRE
&R AFIE, STEM RALILH B 4544 A BARM L, R, RRHRM KBS BRTH
FRAME: KFATREHMERRLETAHRLEG, &F5NT 5N R LA 22510
B, ARLESSWHERT .

ALAERKF AR EEREFTORFT, T BHRAGSFAESLS, AR R
RANAE ), REFERKRES LRGBS E k. PF STEM HF A LRLH K04, &
FFERFIFFHTX, FFEAROEREXI LGN BEBE NG R RANLE S, AATIEE
E ¥ S TICE L
44. FXHGRERE

AL AR @IAE, BBTT AR FRE G E S, ARG IRAMRF £ B 8
W KRBT, I, BAARAR —FR, RERER ) ZRBATRRE LB FR P 6L
EMAFE— TR, FTRAERREX A IGE, BE b 5 AR SR 2 B KA
ARSI ZR . KRR LTRBAREIZZ, fMadFERTSREREGINESHIE, HiRA
AXBVaEF. Wb, WETBELFTHBE, AFRIEFLCH ST RO XM,
WK 35 FAF R ELIERRME R R RIE.
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