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Abstract: Existing programming learning research mainly focuses on static behaviors and outcomes, neglecting the co-
variation between dynamic behavioral evolution and psychological constructs. This study tracked 16 junior high school
students across five programming lessons, collecting 6,912 behavioral records and pre/post-test data of creative thinking
and self-efficacy. Learners were categorized as planners or tinkerers, and further grouped into stable, transitional, and
Sfluctuating types. The three types differed significantly in creative thinking gains, with transitional learners improving the
most and stable ones the least, while no significant difference existed in self-efficacy. Strategy adjustment is positively
associated with creative thinking development, whereas strategy fixation or fluctuation may constrain its improvement,
offering implications for programming education.
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1. AREZFHFEA

WARHH AR ) H A B KR 7\ L 3RAF ) 2N 7T (Resnick, 2017). R &, @
3% it B (Bandura, 2000)1E A #ra 5 3] A X CHE R &, ARAEFI) T ELRIEREE &4
Mo R, $HAHEFIGHRTT, XTFIFFIIRFPHFAGELES R HARE
Z I B Ak ROYRIRTN A o5k, AR S KRBT, RETHETAFIELS
SRR R, MBS RERBTANHSELZRALE A RBRERA, BT aeFHEAGL
T % % (Ding et al., 2026).

AT ERFF, AFRREATHANFT LA

(1) RERBRHAET AR S ERRGF I H? & LF ) HF OGBSI E FdofT?

Q) TRAFIABEKRGF ] H e HEEL AR ETR EFEMTAFE7?

2. FRZIAEF*

AT RAF MM LR IRALF 3] IAR, AHT R R IAE R & UK O 18 3R 49 77 i (Schmitz,
2006), AR EZASTEFF 16 amPFIE (FAE10L, k426 8), ARLZARAE
FALH, ASRBERABSTIT (FH 1K, K90 54) , KA a5 AI-PBL T
WIALF G BAL S I HHRRGFMBAZIT A, A BMI i B BARKIORF .
. BTFHC N, BIAZHAMESFRRAMGIESERSE T A 24, RE
wFEAF AT AIMERUAFRAEIE T AR, F 12 RREREINR IR, ¥ 34
KEENTEE TR, % 5 KTEME L,

HeSk, KA R E A RAR T A A 5 RO IE S 4G 613 b B AT A B RAKRE R AE S, B K
AR BL A mB 0 (—MARBARRZER) ME(EFERFA,2001), Gl T4
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o ) 8 3 R HL R R R T Rk T AR R AT IS, L E LS B PISA 4l BEAER
(OECD, 2023) 5 41 3% P |5] 2 fi# 2 4% A (Treffinger et al., 2023), @2 FAIRH 52 L, BET
EHHE, 7ERAZXMEEZEMNE, EKRE5RLGTRME 4 AR, KA 4 215 %, HAK
TN, BIF 10EKEFFRE\TRIITS, SEEAAMXFHACC)E 0.78-0.86 Z
B, EEZHICCH 083, FiFHNy—HMHRIF.
3. FRLEXR
3.1. HBAEFIEX RS
A A 7 (Turkle & Papert, 1990) 2 A2 4 5~ A «it R B 545 AR AT H 40 &) T AR ALR] 5
Wi E, RE—RBERERKBARAD, BHIKR N FEEXORLMBEKR, BREAFHRDE
B. RFR—IZER, AFRERMERE: GRS RRBIRH)EATHRE 5N
KINE: RABBITRE/AEFK ANBRSFIFHRTH L,
AHRTRNE—RRORBHTEARE, REAZR 52N —K: —LEAKSHE
HEF B ARG M XN E, Rt XA, F— R EFRMMEXEFR SN ERE, KA
A, RBE—ROREERTHRERARERC, FUAMEARK, THBEWRRF
BANF ] HGAANBARB AN RS AIES, RERDEHAZLEA, UTRALKRF
S H AL R PIR B AR 16 L5 ) FmAZF R TIELR,
&1
F R IRAEF T F I AE K o g E A

I EEEEEEEE
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FIFHBENRRE

ATFEABRENGRRF ] FHHFETN, TURLRKEF ] HTAREXELETE:
F I HEBKRET RIS AL LEFR — XA, RAfAE, FoFIHENRET LA
¥ (MAXREERARATRR) , LAHHRSFIAHLRLS, ERREARR L.
HF Rivers F A2016)4 3 AL 5 AT AT R B S ATIER, AL 16 L5 H 5
KIRFS 95 5] R P IR 3 A SHIER TR E: 1) RSB E: WL FEAALRT]
RG] 2) Rk Aok g BPABAREY ) R MGG A A TR A; 3) AIEMBAHETA
Hoo AHKREERRIREG R RAE G £ 7,
A3
5 3] F 5T Hham p EHE
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KB Ward B35 ) F 55 Rk 7T BR R A, @dNEAKE, AFATEFIH
Rphfag A, #EASEHA =X, AP EAHA XA BRYE, LA —BMES. T
Y, BERABEAK—IFEA D] 5 —AF LB T,

3.2. FRFEIHTFFIH G AKEBL CI 8B ELTHIGEFR

AFERTBRF P XA (A, #TA, AHE) FIFZEORARREEENE
BT LA £, AR KR Kruskal-Wallis 42 30 #4728 18] tL 42,

EARMREATHE L, EARMRRTAE L, AFHAF I H0=5)0 P14 h-
1.00(IQR=3.00), #&= A% 3] & (n=6)49 ¥ 424 A 0.00(IQR=2.75), 4+ % A5 5] & n=5)4y ¥ 1=
# #7-1.00(IQR=2.00); Kruskal-Wallis # 3 2 -7 = 48 8] #4k £ % 1~ £ & (H=0.918, p=0.632,
£2=0.061), #t—% K Al Mann-Whitney U 4232 2 /7% B kL 4%, 4 Bonferroni 4% iE 49 7 ) LU
29, 2R EZFHLATFEL, AEBRTETLE L, RAHAFIHOTEHN
0.300(IQR=0.050), #&= A&l 3] 69124 R 0.138(IQR=0.269), # T A& 3] H ey 24 h
0.375(IQR=0.075); Kruskal-Wallis 4232 2 7= =48 [8] #4Kk £ 7+ & & (H=6.276, p=0.043,
£=0.418), A& % Bonferroni & iEJ& Mann-Whitney U 42325 R £ 7 7 ) L3 KL 5] 8 2% K
F, AR AP, O EMME CRa R HIEA 0285, ARG MEHN 0.113, 4%
AMERH 0.375) FRAMKERE, ZHAQRHELRAGE LA —2 8% 27,
PPETARS, KA KkZ, BeA Rk
4. L 5RZ
4.1. FFLE276

A AR AL AR F D F X 5 R 9T R B 554N, R—p X5 H R —X,
IR T MARF 5] B R BRI LAY TR ot KRRt —F @5 ) F 2 AREAAF 769
837, FFEIZNHETRXNSAZL: AR, #BTA, KA, Al HEELTL,
ZRFNEINIFTESF (EAALKAILE) , EoRAEANKETHEAFTHETARARN
AR, RARAZ, REARAR D, EAKRMAERETNLLE, =42 FKEXEE, BfHEHM
AP L TAARREARS;, RAHRTHERS, EREREN, ®BAEF ) REGALEER
Tt KA EG R, Rk B SROR B R AT AR AR — R TR
4.2. 74

AT RAF —RBALRK, BEWRRG) EAX K AARERTT, RRADHFRATE
BRBMEZRR, NHEARELEFKIE—RK. XM T ERRMIET — I EMN, 233 F—A4
PERNFESAT I E RFIET RN Z IR E—R. B, AR ERRNHSEAERERT
AKAK, f7FRRMHEARIE,

BRI, ARMABRAEATFANEZR, TRRRA=Z: —LRETHRANK
48, ARAABRHNRAEZZ KGR, —ZRETLH, RFEHRFHEERETRTLT A
KA BRNTI, ZRME T ANERNTGEREA R, TR SMAZHT XA F 5] Fa)a)iE
MEBAETREEREZRFIE, BERAAILRARINEZRF, IR TREFAZTRDUARL
RIEBRAPRA K. REdi, ZWFI)HH PR EHAFRHAEKIEZ AL FL—%
gAY, BRVTIAATRR ARG F ) H EQREELENRRELALE—LTR,

Ak, AARFLDEAT F@ENL: —RY REANAE, BiE AT TR E G5 RIER
e hEE, —RERKEIZAL, WARGHTHQRBIEE A KRAERG KB h
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