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Abstract

Academic self-efficacy among university students reflects both beliefs about academic competence
and confidence in managing learning-related behaviors. Previous research suggests that Wisdom
and Knowledge strengths and positive emotional resources are associated with academic self-effi-
cacy. However, whether these associations remain stable after accounting for demographic factors
remains unclear. Building on previous evidence supporting the mediating role of the positivity ratio,
this study examined whether this indirect association remained significant after controlling for gen-
der and hukou (household registration) status. Equivalence testing was also conducted to evaluate
the practical magnitude of demographic effects. Using convenience sampling, a cross-sectional sur-
vey was conducted with 531 university students. Participants completed measures of Wisdom and
Knowledge strengths, the positivity ratio, and academic self-efficacy. Analyses included correlation
analyses, covariate-adjusted mediation models, general linear model (GLM) slope comparisons, and
equivalence tests using the two one-sided tests (TOST) procedure. Results showed that Wisdom and
Knowledge strengths, the positivity ratio, learning ability self-efficacy, and learning behavior self-
efficacy were significantly associated with one another (ps < 0.05). After controlling for gender and
household registration status, the indirect effects of Wisdom and Knowledge strengths on both di-
mensions of academic self-efficacy through the positivity ratio remained significant. The direct and
indirect effects were opposite in direction, indicating inconsistent mediation. Equivalence testing
showed that the effect of gender on learning behavior self-efficacy fell within the prespecified equiv-
alence bounds (+0.20), suggesting a practically small effect, whereas equivalence was not estab-
lished for the remaining demographic effects. Standardized GLM slope comparisons further showed
that the positivity ratio was more strongly associated with learning behavior self-efficacy than with
learning ability self-efficacy. These findings identify Wisdom and Knowledge strengths and the pos-
itivity ratio as important psychological correlates of academic self-efficacy and support the stability
of the indirect associations after accounting for demographic factors. Educational practice may ben-
efit from emphasizing modifiable psychological and learning resources rather than relying primar-
ily on demographic distinctions.
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A TR R BRI AR R AU S AT N (Zimmerman, 2002). A1, PRAGIEIE RS2 A AR AE ST A2
MR RGBS, 0T KM B2 1@ B R B A 8 25 Y (Richardson et al., 2012). K25 H K
M HE(academic self-efficacy, ASEYE A H B EOLBETHE, £ AIMAX B B i 58 JOEE TS EiE
22 ST NS DA SR AN ERR 22 ST NRE DI 505 & . VB NAMART B B kg iz 13l ae 00 M0
K, sl B RABE SIS, B IBNNT IR B4, 1999 JESCHE, HBEERE, 20065 #FAC
., 2, 2008). SERTHIBFFURIL, Sl AEAEE S5 St. BAsBUAl. 555 5 S shil R &
FYFR(E I ZE%E, 1999; Bandura, 1997; Richardson et al., 2012; Zimmerman, 2000; Schunk & DiBenedetto,
2020). 2V HIRALREHITE 852 1 22 Bl B BEIE AN MAL s R I SL Rl s, b B S AR A SR 0
PR DA SRR A 25 PR Ie v R R AE B BAE A, Tt 0 A0 FE S N 22K 3t ] g s minix — R 2.

BEE R (wisdom and knowledge strengths) fL 4 llis /7« U750y FIWT J7 #Z 22 S) R %2 77,
SBRAMARIR IS FHENR . TR T ) SR N 3 A 1) R AR AR A it ] (Peterson & Seligman, 2004; Park
& Peterson, 2006) o MOy, MANE 2 (L BERAIR K AN ) e i B 1) B 00 B B IR (R A% VA,
2006). FEFEMVIGE S, XENFRHA B T 4Er 7 I 008 (Rt FIRER, Il g RE S 505
RIS IG5 A0 B B ) 68 1 5 5 SIAT NIRRT (Wagner & Ruch, 2015). SA BT —B KM, BE
R 5 R4 ol B3R R B A G, Il AR 3 AR TR E (L & Luo, 2025).

K Z (positivity ratio, PA/NA)RIRIIE 28 SIHRIELET 7> 2 e, F T IR WA A 48 AR T A G 25
HIPL A FEE (Fredrickson & Losada, 2005). FIMKIEZEY & - AR N, FRIEERESHEER. A
FATENMIR], FEUEREC PR B IR AN R (Fredrickson, 1998; Fredrickson, 2001). fEZNVIEE i, #m IR IE 25
oA B T34 58 5 ST BN dEHr S SRR, FRORRERRAR I 2 S VP (AT B R, SE00F, 2005). HTHARE 7,
R 522 3] 68 1 B BOREE 2 21T 8 B ALRE Y R EAE G, FRER E S5 MRS 0k B R GE 2 )
RIEFMAEFH(Li & Luo, 2025). SRTT, AMARCER B2k B AL IAE FH I HE R AR AR 2 T
1M AT e 32 B2 1 SORMAMERHE R SL R 2T . N 52 3R AT Beidd s mm B IR . At de DL B F0F
o, PGS B IR RE R O R . Bk, BN DA A QBN ER, AT
J TR AR I 0o B BT YRR 2l B FRASCRE 1) R 2 7 B M k1

PEESREY 2 BEN S RS TIE S E R B VMK AR, FESER. RS L
2 RIEEFRBEBEMMENBENSMAFTIREEER, 2003; 242, 20065 Fizik, 2008; =@,
2013) B, P FEEMNSITACCER N O EE SN gHEh, AT ERKHIESREE SR
SO R A el 3R RE SO A E R R A . A SCTE ST ST R REAR Y, 7 RE I B2 54k 22 00 B 2 AR
PIB Z(Wu & Treiman, 2004), [Fifi 7 £ 8 IFIERAR N O Gitbrgs, M E—@ RIS =& L.

A ) R0 R A e L S A B A B . AR E B By e D IR AN S8 A S5 R T SEBR ks, i BIMESS
200 AR SOt AR A CURAF S R R (R B2 AE, 1999 JA ST, FREERE, 2006). BEA
IR, M 2 R R 2B ARSI FRbR T e O VEAE SRl st BT e A — R (Voyer &
Voyer,2014), {A7ETHE. PSSR, R RSHEAMET B, trlged i BUR i b sl R 5 3R ke
(Huang, 2013). [k, PEAZ RARERE PRI NRE 12 7 BT, RSO INERL, DIB SR 2
b R RE B AR ZE A BR AR R AR (1) 52 o

R4 B VRIS R Re HIT AN R B S %, Tovk Ul B 2 B /N B nT DL . Rl A SR SRR
LG, A M 79 R P 5 OB K SR K /IN(Cohen, 2013), FRERG B SEE RN | (AR AR RON, RN VE
[B] 323N H BE 11 B & (Hayes, 2013; Zhao et al., 2010; Fritz & MacKinnon, 2007). EAKTI S, Ao H7ERE
B AP EE IS, A AR AR R B AR AR S 2 B R RE 2 (A ) R A 8. T EIRER R 4y
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BRI T H K, A SCER DU TR

HI: 3 nlishive ) mn #5260 )5, BURERAE R S5 FiR AU s A m 28 2k | 3k ae 2 a1 i) A FI AT
IRORFFREE, UL WIA% Lo Lo BR AR R AR AN M 22 St o 8 SR R 22 7 P A R

H2: PR FER 5 K2 A 2l F B BEAFAE ORIE,  (HEL S/ RR 3t — D A6

2. 5%
2.1. fARTIR

AHIE T8 R A T T 1 A5 R A e, I8 I W26 0] 451 5 0] H ]V e X g A A AT R A . A
XK B EEARMITERER, Tl RRE AT % OHEY, FHE, %R, HPHE%E. Of
SRV IE ARGl 22 A LA B o BB USRS TR) 9 2025 4F 7 H &2 9 A . MIBESHT, ArA ik
Bl s R, AR, ELAREN 255, S SR 0OH TR T, BF 70 Rl 0 2
EMAHRRTAHESYS, BEAM. (REMHEEE HE IR E MR BT R,

AR FEIE R 588 4y, RIS TR AERT MG AT IR A, DIBRIEE A R TEE KR 58 L
J B RAEE AL B — B R LB 1045 57 15, SRS A BFEAR 531 40 A RFEAH, B 145 A,
5 27.31%; 2386 N, b 72.69%. DB FUE A A AR I AL B AN, R, e
o AR R B T S R IR TE ) B SR IE . P EESRTLE, S AR 179 N,
33.71%; ARA T EEAE 352 N, 1 66.29%. CERFFLIET R —HEIR KT 7R RS R Rk EEA
b F R Z [ I FEA A I R(Li & Luo, 2025). %5 TREATLEPE IR £5 2K E 0 ARHFIE, At
— NN EEE N D AR BN G 8200, DA AZ O BRBR AR AEE HIIN 1 22 5 R R IR AR
E, FEARGEMWAE 1.

Table 1. Sample characteristics (N = 531)
= 1. BEARFHEN = 531)

A Bl AIEL b1 (%)
5 145 27.31
4 5]
& 386 72.69
IR 179 33.71
JEE
Vo) 352 66.29
22. fiRIA

BREERRIEARM VIA-IS @A ER S “ BT 5RIR” (wisdom and knowledge)4E ATl
B ZAERORIE TGO E A I s LA AL, FEASRANE S a0, HIW . g
%2 }345 J5 T (Peterson & Seligman, 2004; Park & Peterson, 2006); &/A FF SCEHF T HA AR A ERTT
o E R 2 A R A O FROE TR IR (BOUASE, 2011). AT ZEEEE NE D & X, H U R4
FRSRI, IAFIERZR 1) R o3 B R 2] X 7 T AR D R BT . & 2% H KA Likert 11537730, 70 #o8k
RN MA R B S IR AT . AR 24 N — 1 R4, Cronbach’s o= 0.80, #iHHi%
FEPR T DA AR 58 Hh S B A 98 i G AR AR F1 AL #(Li & Luo, 2025).

AW FAEH H SRR Positive and Negative Affect Schedule (PANAS)Z Hl $RAF AR 1% 25 (positive affect,
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PA)FIH 1 28 (negative affect, NAYF 4, FEUL PA/NA tHERE., tHEI7EILAFR(1).

B = PA (1)
NA

PANAS SR LE H E R B R AP RE B8 (BE MRS, 2008 08K, HH1aEE, 2010), 5K
R R 175 48 A0V A 175 46 AR X ST 1 A B W0 5 A — Sl (Watson et al., 1988; Diener & Emmons, 1984; Wat-
son & Tellegen, 1985). FAMMEAEA L HAENIEL RPN AR S M, FH UDLSBRAMEFAR G 28 AT 118 A 1 26
PR .. DAV RN, TR AE I 2 2R IR BB = W —3 M, Cronbach’s o #4°4
0.95, i B 12l B R A% 5 P & e K 22 A i I 28RS (L & Luo, 2025).

Sl F FARE R K2R 0 A B R S R AT &, HIX /AW ANERE: 22688 B3R
(learning ability efficacy, Y 1)F12% 21474 [ B 2% it (learning behavior efficacy, Y2). i & 32 % S 245t [ B 7
PR AR 5 5] P BTG Rl e e 77 ()W 5 2 B SR 2 ARG [ B AT 5 ST HRI R 2 20478
BRI BRI AERF 27 > BNRE TN o 3X — X 43 5 B R ARE RIS S 5 AR5 27 IR FeRt “ReJuRIlT” A 47
RAT” MK A — 2K 5, 1999 JASCEE, #RFERE, 20065 Bandura, 1997; Zimmerman, 2000; Schunk
& DiBenedetto, 2020); ENHFFLHR, 53] BRG] 5k AFE 7 M2 R GHFE B IR R
(CEILZREE, 1999 dHFESE, VFite, 2002). MRIEATTEGEHIERIHE, ¥R AGETER
Cronbach’s a =0.95, )47 N HE KA ER Cronbach’s a=0.72, FHWZERLAEFE R0 T BA 5 m Al 4
AR — B AT AL Y1 Y2 VRN RAR &, DIB SRR AEA R 2l sk re g B P E 2 5 — B

N 22AR AR A R 8288, [ 8T, PRI R S 1. Lotk 0, PARSRAD ARG 1. K&
B 0o AW A AR B BRI B AR, H B IR B LN R R 2 (R 38 22 5, T A2 ik
— AW O 5 G, BRI BRI AR R X R E TR E. &
R IRARYES T 5 AR — S R 2.

Table 2. Descriptive statistics and internal consistency (N = 531)

2. ARSI SR —BIEN = 531)

A L E % % /ME P NIEN M SD Cronbach’s a
R IR 10 1.00 5.00 2.88 0.59 0.80
U 9 1.00 5.00 3.06 0.86 0.95
MELALES 9 1.00 5.00 225 0.90 0.95
DAL ES - 0.22 5.00 1.59 0.85
1R B R AR 11 1.00 5.00 3.54 0.78 0.95
ST N E R ALRE 11 1.73 4.82 3.35 0.52 0.72

T BIRRAR T AL — 2 R

23. BRABES ST

BAESHEH R ES R 4.4.2)58 M, JFE RStudio 2024.12.1 38 HiZ1T(R Core Team, 2024; Posit
Software, 2025). 1%, Xt FEAFEIATHIAMES A Pearson A<M, LA BB B 5 AR e 4. AR
K ORI BRAAFEA S ST N HRBEEZ A K. 25, MR AEERL, 35 DU S AR
NEARR, DR BIRAEERI AT N H BRI AR R, DB PR R, I R E SR
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WU B8 GE T AR AR 25 ) 2k 5 FRALRE ” AN . A B8R 43 1T 23 2% TR A 3 H A A5E B F AR (142 28
g F % (Hayes, 2013; Zhao et al., 2010), 5 SO (81422808 e AR 73 A7 A0 E 4l R B (5 X TR) 732047 4
(MacKinnon et al., 2004; Preacher & Hayes, 2008).

R 2 5 P 2Rl B AR RE B R, AR 2 A8 & — I 154 (general linear model,
GLM)ATAR AR R LA 7 E T A — B 2 AV R B, WERES R
A A BT ) i A 56 [7) — 000 A8 8 06 A [7) &5 SR AR 7 14 ] A 8 3 2 A5 A %% (Rencher & Christensen, 2012; Fox,
2016)0 AT AT R B SRR X0 BIREFEWM) . 28877 B IRBRE(Y DA AT AN B IRAEE(Y2) AT Z
PRAEAL, FFAE R — L8 b Rl G0 (G P RE (D AE AR 8, AT AEAH [F) B RS W AR B 2% A EEB
WX Y1 /Y2 MbrdEfb Rl . A L A (2).

Y/ =By +BuZM, +BZX, +B,G, +B,H, +¢, 2

Hrp, v RoR5E | A0 bsE b 45 R W%[ZYU,ZY%]T » ZM, RN ZX, 5 R BR A JE AR 2
BFNRILSS, G A H, 2y BIZRR TR 58 AR &, & B R R A R 4E R ) R 8 m & A% 0 RN
HO: BM1=BM2; F#HiZJFARBHARL, T AN A 5 P 2Rl 3R ARE AR AE A ORI i T A7 7E 22 57

RIS RN, AT R A P AR NN B, RSN [N D AR B S T N
ARG . P RSERA 5000 (X bootstrap FFELTH, FFHR E mMZERIE 95%EAF X [A]; AN
FHAE 3 Al 25 IEZAS I, bootstrap B A X R LU 54 1E 25 DU 36 B8 3% & F T (A1 X008 4 Wi (MacK innon
et al., 2004; Preacher & Hayes, 2008). 4 [A]45 30N ) B A5 X B A 0 B, AP E RIS B2 .
H T CA 7 O 45 Tz B i Ul A b Ay BRARAEAE(LD & Luo, 2025), ARICiE— 35 RIE XA
NPT fE R SRR E, DA AR B AR B I R8N o 13 B S s R i

WAL, ik A A B35 KT I W N 1 52 AR B, AN SO — 20 SR FH A5 T A 6 VP Ay P ) F - 4
BN AR A AT LA S FAs /N o S A 36 () 5 A AR DA TR R B /N 7 SRR S, A 6 WL 2k
N2 15 /N B A AN S | ] 2% (Lakens, 2017). BARIN S, SeXnESR mdtiT Z fnifEfl, e
BRI ES  BARE L A FE R R, A bR A DR AR 2 [A] R BN 1 2278 B ) R 90%
BASIX Al B RHICAMAES (two one-sided tests, TOST)F W H 95 AT X [A]; TOST 224554
PERT S TR B2 LSy X, R [FIHE AR T A T B A RPN S0 R B 5 (Schuirmann, 1987).
ASCLL 8 =0.10 FE B FRIE, FELL &= 0.20 1 AEUSAE: 2 HTFRHE(Cohen, 2013; Lakens, 2017). RAH Y
PR T LA RS 56 48] S 2 N, A S A LN I 27 Rk B 55 288
3. &ZR
3.1. RS SEX S0

YRR SRR BRER . F )R8 BIREERN S ST N B BAAREHAT Pearson FHRMHT IR,
F2 BAR B2 LR RIS W IO SRR 20 BB SRR 5 P2l B AR 2 2 1B ARG,
Hrh 5% 358 )1 HIRABEMAI A » = 0.380, p < 0.001, 52T NERBEERAHIA r = 0252, p <
0.001. PR MR HIRAARE R W3 EAHK, Ko 5526 BIRARERIA N r= 0419, p <
0.001, 52T NHEHBEKEERIA N r=0.516, p<0.001. SILFEEN, FHESHRMEASRERERELEE
ik, r=-0.112, p=0.010. BARZEFILE 1.
3.2. IR R B

PR JE, PIRRER Y S IR S AR 55 S A PN AR AR R« AU R I A T 2l | AR RE KA
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— PR 2SI B H R BRERAY (B E RN N ab = —0.069, 95% CI[—0.115,-0.027], 5E4=trrEtk
(B2 30NA ab=—0.053, 95% CI[-0.087,-0.021]; 2% 2147 H FALREA AL I AH N AL ab =-0.055, 95%
CI [-0.089, —0.022], LLJ%z ab=-0.063, 95% CI [-0.102, —0.025]. % B1Z5XIELHIAME 0, FBHE]
JE A RN SR 2, WL 3 R 2,

3.3. 5l PR PR

R, PABREURARE: F I8 B REABEAL ) (B8N A ab = —0.068, 95% CI [-0.112,
—0.027]; AT N B RBEEFER R LR N ab=—0.052, 95% CI [0.085,-0.020]. P4 B 15 X H A4
0, HERET7 M SEGIHREN -8, BIARORA RRIFIER R — NS EE k. WA 4 AlA 3.

3 08
qm Jm

,Ely—g JI i)
2 | R R
Ip 3 # &
- = N IT\’
“ = A A 10
'7}%? ﬁ'_l_j‘%n ‘[//D\,TjE% £33 Fekk Fekd
Bk ~0.112
F 0.0 P
S yAlEE: 4 (3 0.380
F-0.5
ST NETARE | 0252
-1.0

#¥: T /K Pearson tHXRE, L =METERRMEE .. AR LEEME. "p<0.01, ™p<0.001.

Figure 1. Correlation matrix of the principal study variables

1. EEMREENEXRBAE

Table 3. Mediation summary (Controlling gender; r mediation analysis, 5000 bootstraps, BCa 95% CI)
3. PN EGEHIMES; r P54, bootstrap = 5000, BCa 95% CI)

Y aX->M bM->Y c:X—-Y cX—-Y ab [95% CI] G—-M G—-Y
Y1 —0.164™ 0.422™* 0.567"" 0.497"* —0.069 [-0.115, -0.027] 0.160 0.128"
Y2 —0.164™ 0.333"* 0.273™* 0.218™* —0.055 [-0.089, —0.022] 0.160 0.008

W a NXoMMP; b MY R cNEH MG X - Y BEXBN; ¢ N X—Y BN, ab NIRRT
FES N 95% Cl)o X RRBEEIIRMSA, M BRFHE, Y1 R ITARKEE Y2 BREITNEHEI
e, G ERtER. p<0.05, "p<0.01, **p<0.001.
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AR E b = (.423%*

A M = PA/NA
//
7 ﬁﬂﬁﬁﬁ?ﬁ?&ﬁ?
a=-0.164" s o' = 0,567+ Y
/
/
qES ‘x;(lli,'iﬁti’a‘
b = 0.333"* \
c'=0.273** \M 4= s AN
— —T—ﬁﬁjg{ZE HEE

51

Figure 2. Mediation model after controlling for gender

2. EHIM A R R IR R R R

Table 4. Mediation summary (Controlling for household registration status; r mediation analysis, 5000 bootstraps, BCa 95% CI)
® 4. PABELHEIEFIFFE; r PO, bootstrap = 5000, BCa 95% CI)

Y aX—-M bM->Y " X—=Y cX—Y ab [95% CI] H—-M H-Y
Y1 —0.165™ 0.414™ 0.567"" 0.498"* —0.068 [-0.112,-0.027] 0.425™* 0.114
Y2 —0.165™ 0.317" 0.269™* 0.217" —0.052 [-0.085, —0.020] 0.425™* 0.123™

W a N X—=MBER; b M—Y N cNFEH MEH X—Y BB ¢ o X—Y B8N; ab ARBEENCTES
PN 95% CI)o X Fon B E SRR, M BRBER, Y1 FoRFEIARKRE, Y2 BRI NEHERMNEE, H
FoR P, T p<0.05, " p<001, ™ p<0.001.

BRE  p=a14~

b M = PA/NA
//
,/ F I ae B AL
a=-0.165" s ' = 0.567* Y1
/
Y
gg5 %Xni,':lﬁti%‘
b= 0317 \
¢’ = 0.269" N i e
—, %3 1ng(2§ Hae

PR3

Figure 3. Mediation model after controlling for household registration status

B 3. 25 RPN R R R E

34. AOFZEYHSFHERE

SRS o, PRI S AT N H R BRERT 90% CI A[—0.117, 0.139], #£ &= 0.10 I} RikF) 254,
7E 8 = 0.20 BIABISERL, I SEBEEMIEU N . HR =20 N H A BRARE WA IR T R 58 T8 B S5 AL,
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Horb P EE S ST AT N E IR ALBENT 90% CLN[0.114, 0.361], ASAEHE LML AT ZHE RN . 58 ¥4 TOST 5]

HEER WAL 5 3% 6, EFXIAHIE 4.

Table 5. Equivalence Testing (90% CI in Z-space Regressions and TOST; thresholds & = 0.10 and & = 0.20)
5. FWMARI(Z =EEYIRY 90% CI 5 TOST; H{E §=0.10 5 5 =0.20)

TOST (5 = 0.10)

TOST (5 = 0.20)

Path 90% CI for B
n tu i tu
G—>Y2 [-0.117,0.139] 1.423 1.141 2.705™ 2.423"
H—Y2 [0.114,0.361] 4.493™ —1.827 5.827"* —0.493
G—Yl1 [0.032, 0.289] 3.346™" —-0.782 4,628 0.500
H—Y1 [0.019, 0.267] 3.240™" —0.573 4.573"™ 0.760

e G RRVER, H FoR/ 48, Y1 RoRSF IR ARALRE, Y2 FORE ST N ARE . o A1 o 70 il R X R IR
AL PRAE R 0 AR 36 2 v s O P IR 6 2 B 2, 5 AL E IE B AL “p<0.05, p<0.01, Tp<0.001.

Table 6. Regressions for Z-standardized outcomes with gender and household registration status

F 6. MAMANEFHEN Z iECEEZER)

T AL & Y1B Y1SE Yl Beta Y1t Y2 B Y2SE Y2 Beta Y2 ¢
(g el -0.092 0.048 - -1.930 -0.083 0.048 - -1.749
BESHRRS 0427 0.035 0.427 12.224  0.309" 0.035 0.309 8.890
AR 0.445" 0.036 0.445 12363 0.523"" 0.036 0.523 14.609
P 0.161" 0.078 0.072 2.062 0.011 0.078 0.005 0.144

J4E 0.143 0.075 0.068 1.897 0.237" 0.075 0.112 3.164
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Figure 4. Equivalence-test 90% confidence intervals
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