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Abstract

The role of instructional innovation in developing undergraduates’ innovative thinking has at-
tracted growing attention, yet systematic integration of its varied effects remains lacking. This
meta-analysis synthesizes 36 empirical studies comprising 66 effect sizes, using Hedges's g to eval-
uate the overall effect and moderators. Results reveal a significant positive effect (g = 0.857). Both
focused and integrated innovations yield significant gains, with no significant difference between
them. Cultural context moderates the effect, with stronger effects in settings influenced by Confu-
cian traditions. Discipline moderates only the “innovation propensity and outcomes” dimension,
favoring humanities and social sciences. Intervention duration also moderates significantly, with
effects increasing over time. The findings confirm that instructional innovation reliably enhances
undergraduates’ innovative thinking, with effectiveness shaped by innovation type and cultural
context.
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Figure 1. Research analytical framework

B 1. SR ITHESR

2. EARE
2.1. HEFSHF

HUAQUB R IR ACATRE T, OB E E N TIREPCAIR . e 2 BRI A S 7 R UL L&
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Figure 2. Flowchart of literature screening
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4. YESIHER
4.1. ZRHEKRE

M (publication bias)A& 48 T WAL 45 R B E SRR R MW, CREBIFEMN TS
A T8 T [MAAAE B RGP 22 R [34]. AWK Egger 4% [l 58 5 2% %2 4> % (fail-safe N, Nfs)
XN SCHR 1) R R Aw 4T VP4l o Bgger [BIVKG G DAL EE Ti(Egger’s intercept) A AWK H5, 4 E IUAS &
F(p > 0.05)F, FRAM BN FERKERME[35]. KL R NS RRTFAIMINZ DTG EE LR,
T3 AT 2GR R A N AR B 2 Nfs> Sk + 10 (k RN ENEOR,  BEART 7T 45 B2 A B Efa
fEE, IR R I (5 R S5 10 5 ML /N[34] 0 ASHIF TR FH 8 PRI SHEI AN E B 11 Egger’s [l I 5 2k 2
4 RBOHAT I R 56

m & 3 ArAn, AN I BE R AR AL T TR A B Hor A KEOS R, (H Egger ZiME[R]
VA B 5 S S R AR IR 2 (6= 4.761, p < 0.001), $&7R AT BEAEAE — E R RE IR R Mfar. B 2 AfA, R
BRHCH 5651, FoRTEPN 5651 TR TG A e M AT 4510, WX —Hdiizm K T2 25001 7
fH 340 (5k+10, K NRNAMEHCE), WIX—fabnE s R iiEiafd. ST Egger fui0 W3, #t— R E4)
1%(Trim and Fill)%t RN S AT IE 34T [36]. BENLRUNMAEES T, BIRNEANA 13 TRl RS R AL, F2IE
Ja R EE A 1.149 (95% C1=[0.928, 1.372]), =i T JRAAN = 0.857 (95% CI=[0.683, 1.031]). %45 KK
B, SONLE SN AR T REAFAE— B FEE IAKIAR,  HLRRAIE 78 2 SR HR AR SRR — 0, i 46 A e sy —
SEFEFEMIRAG o (HTCIR R IETTG, FE 0RO AR A G HT B 4E R MR 3R B Gt B2 K P (p <
0.001). ZEHRLEERMGIINELERKE, KEMAGH AL RHEWAR, Siask LR .
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Figure 3. Funnel plot
3. iwsHE

42. RRMRRSEBHNE

TCHI BT T B HAR AT S A OGS MR 3G R BT O (A PAE AT FIWT . 24 PAEAE 0%3] 75%
Z AV, N E RS, 2 P OKT T5%0, Nk BRI R R AR

3 A[Al, P=95.1%>75%, Q=1333.111 (p<0.001), UiIABIEA/ERERHYE, KRk
RUNIASERY,  DABE G b 2 BB AN [R5 2 [A) LSRN 28 57t o AN [RI 0 QBT 2 BT AR AR QB R 4 RE 7= 10 Sk
RNAES 0.857, FHH p<0.001, EB|GiHREK, FFQHR AR EGIFE4E % e B AR 0R I e
HEER, BIZCEGIE T DUA U AR A i a8 S 4 e
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Table 2. Results of egger’s regression test and fail-safe N (Nfs) test
% 2. Bgger AR . KRLRH NG RIER

intercept 95% CI t p (BE) Nfs

BHT BBk 4.865 [2.823, 6.907] 4.761 <0.001 5651
elb e S 4.926 [2.587, 7.266] 4223 <0.001 1046
BUHT ) 5 R R I 5.158 [-0.196, 10.511] 2.179 0.057 390

Table 3. Heterogeneity test (Random-effects model)
3. RRMRKGENHRIER)

0 daf p P

SR FAR BRNE 95% CI zZfH  pHa

EURAAERZ I RICZEN 66 0.857 [0.683,1.031] 9.645 <0.001 1333.111 65 <0.001 95.1%
B A 5 R 11 0.883 [0.487,1.278] 4.370 <0.001 107.349 10 <0.001 90.7%
Bl v B4R 55 0.850 [0.657,1.043] 8.626 <0.001 1218913 54 <0.001 95.6%

S8 TG AT FE i 808 B ERR A : 0.2<g<0.5  “/NIRE” , 0.5<g<0.8  “Hassi”,
g> 08K “RMP” o &L 4w, FERXEEH ARG B4 B A B RHEER, HEEENAE
4 0.843 (p <0.001); FEFH4ERE b, QIR 5 R (g = 1.330, p = 0.003) F$E T+ R4 IA B R BN
L, ONEMB4ERI(g = 0.775, p < 0.001)FEFF L B T R EERNEH . G O HT IR AR RN
fH5 0.878 (p < 0.001), 7N&ET KA E. HiEFmEEmRL R TR, WAHRN QO giit&E p (KT 0.05,
TERAR RN R, A S RGO 2 F R IE B St B2 K.

Table 4. Overall effect analysis of different types of instructional innovation on undergraduate students’ innovative thinking

4. TEBF QLB AR QI BHEN D AR

SRR
A& AR & FEAR  NE 95% CI pfi
0 af p

B 397 S8 o e 39 0.843 [0.627, 1.059] <0.001

f 0 AT S R 6 1.330 [0.457,2.202] 0.003
i B YR 33 0.775 [0.549, 1.002] <0.001

0.032 1 0857

AR FRZIRCZEN 27 0.878 [0.563, 1.192] <0.001

mE A AR S R 5 0.526 [0.250, 0.802] <0.001
bR s ) 22 0.970 [0.574, 1.366] <0.001

4.3. PHEN D

4.3.1. FRIZEMAIPIHHE

MEERIUSAKTE (W 5), R B 00 5 ARV QR B4R g 2 AR AT EH(0=0.447,
p>0.05), BDBCEGH AR Q8 B 2 R (IR E A 2 B SRR I B A i A8k . TEARRE BT
BYER BARYESE I, BRSBTS ATE BUEAH 5 G v B4R I 2 (8] AR T E (0 = 1735, p >
0.05), 1HAEZC B AI AR QUG A 5 BR8] A% 5 RN (0 =4.026, p < 0.05), BAMKRE, A0t
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RHIUIENS ML RN (g = 1.276) 5.3 a1 H AR BHA (g = 0.495), WWIFE N SCHBHIIE, A G5 T g
L HEARL A B BB 5 R ARG 57
Table 5. The impact of types of instructional innovation on undergraduate students’ innovative thinking across different dis-

ciplinary fields (Random-effects model)
5. PRIZFMGUE THF QLB AR E SIH B4R PEN MR RE)

. . N s
SRR (EFIN-s BNAH pla 95% CI
0 af p
Bl A ik
N 38 0.803 <0.001 [0.597, 1.009]
X 0.447 1 0.504
HREL 28 0.936 <0.001 [0.605, 1.268]
Blis v E R
NSCHER} 32 0.732 <0.001 [0.514, 0.951]
i 1.735 1 0.188
HAARL 23 1.035 <0.001 [0.640, 1.431]
B ] 5 R
N ScA Rl 6 1.276 <0.001 [0.573, 1.979]
X 4.026 1 0.045
HAREL 5 0.495 0.001 [0.198, 0.791]

4.3.2. AEISCHASBETHR

HUOCHT SN S (LA 6), SO SR 1 #ER QU R AR A QUE B 4E R (0 = 7.818, p =
0.005). FARKRE, S2HF A BRI A IO N BN 1.192, B3 m T H A #E it
(g=0.557), ULIHEQUHEPIRSCICT 5T BIRE &2 (L HEA R A QIR B4R B R e, (HAE AR 5 0L
MBS RO 16 5P R B W R RCR . SO SOt A ORI T REACH X RS I 15 L (AR EEAR
AEAEREF T S S B B AE AR . XN L, IERE S HE R RE ), HON SR
AN A 2 SIS BRI R ER G 1E 1R

Table 6. The impact of types of instructional innovation on undergraduate students’ innovative thinking across different cul-
tural contexts (Random-effects model)

® 6. NEIXUHE R THF ML AN A IFBLE LMK GEN R IER)

M
TR PR RNH pfE 95% CI
0 af p
Bl R L e ik
A F I BRI B 5 31 1.192 <0.001  [0.773,1.611]
7818 1 0.005
HoAh 28 A B 5L 35 0.557 <0.001  [0.405, 0.709]
Bl B g R T
ZAR RSN IR 1R 5 25 1.161 <0.001  [0.667, 1.655]
4987 1 0.026
H#F g5 30 0.567 <0.001  [0.400, 0.734]
B 5 R
A F I BRI 3 B 6 1.295 <0.001  [0.517,2.072]
3456 1 0.063
HoAh 2 E A E 5L 5 0.510 <0.001  [0.227,0.792]
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TEQIE M DY RDYERE -, b R B BEMEEH(Q = 4.987, p = 0.026), ZfHFR AL
RIBE BRI R (g = 1.161) B & T HMBE G (g = 0.567); TEQIHTIIN S BER4ERE b, 3¢
W SR TER AR (0=3.456,p=0.063). HH, HAMHE CIESMNEN 0.510, ZHERLMK
BRI A BB N B 1.295, BRI NI RB0N f m T- AT, (HALR 2 R AR IR B Guit K
T, UL SR TE LT B AR B R .

4.3.3. ARTFRETHCAET B

MF-TRET KA BE o BT (W32 7), IR KA B 00357 5 Q08 B 4 B 2 [ R I 2 3 R 1 (0 =
4.065, p< 0.05), RPBCEBIH AR} A G HT B4R A S 12 E 1 P 22 Bl T TR K i A8 A i A8 4k o AR =
P KE, BEE TR, SN EE . Hil(g=0.661). Ki(g=1.023). XEH,
FEBH R 22 BE A T TR 0 2K T 1 55

Table 7. The impact of types of instructional innovation on undergraduate students’ innovative thinking across different interven-
tion durations (Random-effects model)
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5.430 1 0.020
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