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How Do Attitudes and Motivations Shape Science Learners? Identification of
Latent Psychological Profiles in Middle School Students and Their Differences
in Scientific Concepts, Thinking, and Practice
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Abstract: This study employs a person-centered research paradigm to explore the psychological heterogeneity in junior
high school students’ science learning and its association with multidimensional scientific literacy. Using latent profile
analysis, 288 junior high school students were clustered based on five variables: self-efficacy, intrinsic and external
motivation, deep learning tendency, and value identification. Three typical profiles were identified: the low engagement
and low efficacy type (24.31%,), the moderate and balanced type (53.47%,), and the high engagement and high efficacy
type (22.22%). Analysis of variance indicated significant or marginally significant differences among the three profiles
in scientific practice and total scores, with the high engagement type significantly outperforming the low engagement
type. However, no significant differences were found in the dimensions of scientific concepts and thinking. This study
reveals the nuanced relationship between psychological profiles and competency structures among junior high school

science learners, providing empirical evidence to support precision teaching.
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1.7
EHRERAN, BRAFVFOHFERCOCRARABREF VX8, BFRFAFERR
PISA ¥4t & 2 L iz FAF 4R in A R, R &R, SFA TIEERE 2065
A7, EEREMBAFAE, Xt 5REAFHET. UARBIERIE=K4%EE (OECD,
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2007) o B —3 KA EFRMGE, TIMSS W KA 3z 5 4 AA S R B4t feilde o A7 £
89 R iE (Bybee & McCrae, 2011) o X2 EERPMELR 45, A 69HF F R TR
Tt ER M LRI, RF I D Y IEAEIEIE VAR R A SRR R AL 6 A

(Bybee & McCrae, 2011; OECD, 2007) o X —2tiR EHE3h AR FHF IFMIRR R E
Fo Blde, P HE 2022 FHAMG (LHHEFAFRAERE) AHARE, ERHFFERE, HF
B, WRAFEER. BSETEONEELEZSINFAERE, BB, ShEEROES
(HF3R,2022) o FHBEKHKFTEBLRAEAETFANMRER, AR AT HGHFE L
#F. PISA #= TIMSS 4935 KB —B L7, FAMNFERELNGLEIFONMREFHKRE
Fo REFIEFT AW, IMNEZFLEFENFI I, ARGEARSEE MR, B, ®2
FRE AAF IR, LCMENERENESIIRE, 48 KKK, IMEINR 555 Fhh
% (Bergeretal., 2020) o

Rin, EEF ZFAKNMRELR @ N ERGENT KT, SArAFLE e HRES A D
Ro BHUUBEEAFP N T ERRBTE—CHELTEE5F RGO EARLIK, L EHR
FANAESHELEMN Geaibl, 248, RRF) 698 a8 X R HF e 7 iR
(Berger et al., 2020; Watt et al., 2019) o F A 8FF 5 3] F RIS H & & E 4408
, mAY B KRKEER, ALESIESHM, s, TEFIMOE SR ERE AR
75 N AR B BTG s 69 BEAR S I M AL, X R RE 89 S A, RFT AT B TR 8952 3] 4T
AR BN KEHZ. B, KAKRPSGMA LK, RARAHFFEIETaRELE
O RAA SN THEMFABKRGEEFRME., fTHFHFEGER, EAEZNTEL
EHEL. B, HFERAFRSEY, A58 0NE, AFLELEEEREN)FREE
Woe HMAE—BHpRBEF LRI, RTHREEZANECHEEAANF A AT %HE LK
#H4aH

A, REFRK AR TR AL G AT, AR 8 RARE. WEFM., IFEFH,
R F M BAF I IALINR e A R T & 4 e, iE R A @O
(Latent Profile Analysis, LPA) iX—#&% A IR A BRI 69 it 7 &, 2+ B 288 &
A HFBEACTE ARG E 5N, Akt KNE—FEZALBRRRCHE AL
EAFAE, AFBREERFERFEEMFFLEALENE R, ARG AR FY
R EGFE, KBREZFOAAB T EFE TP AAFSE ) GRA.CE) )3\ AL
5% WA EMGRIR, A AMERHE, ZAEOEROHTHT LHRRRMEEIRK
#, RH5TRALREAFZRGE R K% B 7,

2. XK

2.1. #Hrafst st ] 69 KAk A B F

A QTR A F, AR T ARG HFIE, RRTEAECERENH R, £ikf
R Ed, FARGAFLALFBIFMNFF, RETAMOCES, —RF I TR
Hlbr (Bpe&AeiTD? ) , @F AT ARKER) B2, ZAHMES ZNME 44 (Bp
CTARIFRBND? ), BA S S MEINR A E (Wigfield & Eccles, 2000) o & B &3k
ROy A TR A BN I 2AFFANEFRERE), RS FAERNAFEE I L ARR
P, AMARKESIAREFLAFE AR ENER, 2R EZAN B F45 7/ (Tuan et al.,
2005)

BN ER, AR EELE—FT Xy THMNGANAZE: NEFHPR TS AT

WHEFx, Mt G R (Do, k49) RBERETFIES (Ryan & Deci,
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2000) o REINENIAIEI A T RALHAEF Tk, 2 RFFIEAT—EHEN, AEFHNMNE
AL R R e TRk AKX F 8 IR FTAT A (Berger et al,, 2020) o 4=, Berger F A
(2020) £ -F TIMSS 2015 #3877 & KA EAFRF A G AT K, “BRHRIBARF A
(BRAEFHI., KEIRAR) ERFEAFRA LR FR T H LA,

BEFARNER, LR EAMNEZFRLBIF AT ] REERN Lk, REFIMELE
FAME THEMBESRGZHKER, AR ELSZEF A THHE. S ML XES
3], BPARMAUAR T I A28 K 4R (Tuan et al., 2005) . Tuan ¥ A (2005) f&FF KA 535
FALR) B AR RS ) RO R F ALY IR AT A AR, FHIEE L MRS R E EH
%

R, AAARXEEAR AR, KREHALKKE AL PO Tk, ¥ A KLk, MEIA
o, WESNENNENARZANEE, PHAFRLEFLRGTHEMEXEZ (Fleming &
Malone, 1983; Germann, 1988) o X APHEZMT —AMAEAANE, IRHCHEAFENME L
FAEMNZBA, MAABE 7 XL, B SR H”, P, —LFETREAREL
&B B RKEE, B NENPALKINEFIL; 5 — % 5 £ N 7T REARM S 2 B2 B 2 N A2 5%
o BAT, RARA A EAF S ) H P et 8 S A KG9 AF A8 A # sk (Berger et
al., 2020; Hong et al., 2020) .

A GX—a, AFRZREINEPISARFEARERGAZENBSCETE, G164t
FH AKX, HAFFIMNENR AL, REFHI., SPEDNAEEF MG, XL TFhE
Tuan ¥ A (2005) FF A (FAEHFFIHIEE) T ORBELABIEL LML, @
ARESH, GEBTTEMFTATARGEEN., LA TR SHESN ) HIee)# e LA, Fit
— TR R H A S AR Leg R AL,

2.2. RECILY Aol 55 T/ FRZ IR F
LRAFHFTIMNERXNCREFTRNEA, CEREGEYE— RN BHAUBCEAANTH
8 % Y4 f8 /454K 2 (National Research Council [NRC], 2012; OECD, 2019) . X —# % & H
PRk AR I b 13 ) R AL, B4Rk, PISA A 2006 SFARFA SR FRIBELAZANME
REIROGRE N e, Qi E A BBELL) | #5284 (ATFir#dER) AT 5E® (X
it 5t E)  (OECD, 2007,2019) » ¥ B (X HHFAFRAETFAE (2022 F51) ) 79
A F AL, FFEE, WETER. SETEEAREBARGWE K L4 (Ministry of
Education of China, 2022) . X &% &, AELELEZAFE RO 4E, R AEFIREM, T4
B E PRI ZANERBIE R, mIARURBA /AT,
KEHBERIEARL—EEN, FAOHFRARML IR Hoh, PHEEEALSHERE
Frk, wAFEEE. FIHME A KEA. PISA2006 #EI T, £ 2AMAEE5E K4
WP, C— A 5] AR R TN AL R G 69 R AR AE N e 2547 — (OECD, 2007) o %1
#., Shen A= Tam (2008) A F TIMSS #HE A, FAMMFHALSBELAHNFAR
friRfe g LS La9 R/ E R F EMMKX (r=.38-45) . Fleming #= Malone (1983) #)7T
St —FiEs, HFEAE (r=43) fikdRKF (r=48) B 5F LRI EME, %A
TH 5Nty £ RE A

WK, TARFEZRBNE T O AIERARP S TR R A F 5] H 6O EA
(psychological profiles) , FFREANRE LA 5 A QA F Rt £ F, WMXTFLASEELE M
BOBTHFGHOAZEF AN, Plie, Watt FA (2019) R KA BF U FH 55 5] s
a3 oM IRA B BN IR RA S A R E, FRALEERN A

Bk L AL E R, EAEHFNR, MRS T RN AERS Y . 40 Hong FA
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(2020) AT RFAHRKKI T A - BE"RF ARG 2K LAFEG R5R, mIPik
RS A N LALLM RE; Ma FA (2022) M AT PISA 2015 ¥ B 43R 7] <2 44
SR R MR AR TR F AW A E A EA |, A5 XA A ERHE RS LA
HRFEF, LERNO>H LA R4 5.

R, ZHNAEFRNKEAFZRAANE B R TN, ARRAFETRCHEAASE
ESEMFRAGH EOPUEX, T—BHRTREZTEZOHFRE L, TR E, 4o Koller
FA (2001) F= McDowell (2019) &98F AT, #FXE, A RKAAEK, B RBESF A
HZ MR AFid 42 (defeiR it HIR KT FIR) GMNER L F 474, AEDNE TS
ATRAEMNSFEHEERMESPERATE, MINEDIIEF AN T a2 LA F AL
45k B, IAGAEMFREE BT ESINBT, FHHFTRELAEZTEZHKTFE
Lo

A, RHFRFEAELEINTIHT (LPA) , ATH5 8 XKREEA. A5F JMEINFA
fa, WAEFNW., IFEAWNRREF M@ ENBCEE, ZHREFTEMPAEAFRFF I H
BHAECHEAR FH—FERLRREANFELEMNFAL, HFLREEHFERF S LRI L
M EG MK, AR ESIF AN, 2 FOFFHF RE R IERIE,

2.3. AFZX

e LR, SR RGEEEANAXREA R, F—, BAREABRIRE, X 5HHEI T HH
(LPA) £+ THZ HBENE R R KF AE£ZK (Berger et al., 2020; Hong et al., 2020) , 4
PEEAEFTERERMPAE, IFEAE, X—iAFE5 G R R A EMEKRGAF ] CEN G
AR AR mARNIRRIZFRG S G558 I, st Tieded BEA 2 RAR G ER
AR ZTH Y SAFE R RS FR%Z, BARZMHIZLS K% E L (Ministry of
Education of China, 2022) ; % =, SHEMAELSFIE, FEHALRF LI, SENKA K
KAEFE—2% K (Maetal,2022) , KfExt B KK, WMEikFe. A ISIAECR B 5 AR
W #AT % 44 (Guay etal., 2010; Lietal,, 2025) ; %=, f&/ REESATHK, BPAEIRAH
SR LRI TEEFAERRHSZFLERANLE, RYFAREBFLESHFNA,
FFE B GEFIR T ER AN R ERE R TR LS, FREABTIAZTLOKE
J& 7 (Schneider & Hardy, 2013; Marsh et al., 2021) &

AHE g Eksko, KRR RAELEIN G, —/MRP Tk (Morinetal, 2018) , &
£: () BAFTEMPAEAEIANKBESETE LOAARRE;, (b)) ZARBEARRCHEEAR
B S EAF RS LSRR, AR TAH B TARAR T F AR L, RRAREREEL
A H B4Rk IE (Martin et al., 2021) .

KA GG A BN A VAT B NZ S A 50 9] A4

RQl: ATFTHFF) A RKME., BEFNI., IFEFHI, REF MG AAF 5 ) MAELINRE
Nfr X AANKRBECIEER, MPAHRFFIELARIAANIUA LA R4S LA
(Faadm) ?

RQ2: KRR ayHAESHRA AMAFOLE, AFE4gfHFRREAN%ELOIRELRE
kAL, REHEEER?

3T &
31 A5#
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A RREA R, SAETEEHER TR T — R4 MR b 56 KA EfA 5 Z RN
Ko HARAMNEAROFPEKETETFHTESFRFA, £, 7TFR139A (F 468
A, HETIA) , 8B 149 A (BA 81 A, %4 68A), 288 A,

3.2, KIENE
AAREIEZNKETAEHIE. a4k, RFEAENHFZFLENKE, L0E T LA % B RR
FEHEF 2022 F AX S HBFAFREATAE) O EHARAOILMAFERMNFES, 5 £
A (SEMNE) , ZRFAETENKERZR, FUAFIHRLFE. Lk, RFLEGPE
HIE, OIFER, BL. FF5. FR, BAH., BT ZEEARFEISE 5NN E
H, XTI EANA%A Tuan FA (2005) 92k, TEALHEUR AR, RAF
SIME . AP E I MEINE . SMEINA N EHNENEZORHFEFZISEEHNSLE, R
TEREUERZREAHCKBSHEMNEFZTELHRE (0>0.70) , EXRFRF, ZERERE
B4 0.869, &LEZAZE A A 0.738, 0.843, 0.877. 0.753 A2 0.841, &AL A RIAF1Z

B o

3.3. HKEL L

ABEM AR CHEAAFAG SR FERENNE R, AARERAZIRAT TS5, &
S, BiAFEELGT CGHE, FEE. ARSI ZI 7-8 F BRI A FFN R K AoAF
BEWREFN. 5, KARKABLEIN OO FAMNZEE SN EN AR TE
(A &RKRE. AEDI., SFEFDI. FEF M@ BAAFFIIMEIAR) HFRE, IR
RFEAEBKFHRFRER, EBZHFELTUTEE: F4AT PO F (&), £
M GAEAEAR) BARRAAE T E— T F L RG-FH AN (4= Eccles 5, 1983;
Wigfield & Eccles, 2000) , 2B RITAANKE BRI AHE R, KA LT
L., REMSAESHM. Ak, MRPSTEFIRE. BEIAMTIERNEL
AR TFREREAGREERK, BB RAIMAES T ER X LG, A AKX
SHEARE S EMA A LS (Muthén & Muthén, 2000; Morin %, 2018) . #&F
1% K-means & £, LPA TMLAe#4E L7002 & a9 EFENAE T, L TIRERZ &GEN (o

BIC) AefilA b3 (4o BLRT) £ 714 B st ik, KRS0 £eHF M 5THE
#M (Nylund ¥, 2007) . ARG, EAERE T Z5 AR S ELA A SR A K B4
FMASBAEHEEREE S, Bk, ARNKREALTR CHEAANGF A EHAFNLE, A
FEAgE MAEBEEANBEARERE LOHFERESR, BERRALRE T Z9H BRI S
R A BRI F R AR NF D £ T

451 7. 2%

4.1, F5ENGAFPHT

AT FEBEHNEGFLERRATRAER R TS, ST ZHEANT 242 £ 3.98
Z i, AP REF] AFFIMUNR 5 AEIF S (M>3.59) , SMEFHAAL
(M=2.42) ; &k AF@m, HFFLENLEHFHY 47.74£13.19 9 GEH 83 4%) , #
FPHEERES RS (M=3432) , AFNAKRZ (M=8.36) , #FLERKMK (M=5.06) .
XS ER, REFD, BFFINMEINR 5 AR EHFA R L 2 FIE 48X
(r=0.436~0.732, p<0.01) , shEHILE A KA EAEHMKX (1=0.245, p<0.01) , 25K &
F3) ., AFFIMEAR AR LEHITE TME (=-0.166~-0.189, p<0.01) , A &KL R
5T EMIXBREF,

4.2. 7P 4 FFF K E GG E TR T
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Bk, FRAER Mplus 8.3 3 FAHFE R HHMI AN KL T E6 18 NN E 25
BT HEI GO, BRRAALEK 1 24 EBAGESRBITEFEREFIE, BA 3 E2A
Bt EEN, BAZTN, A THRBEREUREAE AR T GHEALRL, RELHL 3£
A H R T E .

A, ATHAEIN OO ERTB T AFAEAAEHFFINMNERE LG Z AN EF, &
G A ARG A -IZE RIKGGR N, HEABELA G LT F— KL R IRITN-IKRL
ReA” I RFAA A RKRER. REF ) R%. A5 5 S MMEINR A= N E S AUF AT A AR
g EH RN RMAKTF, R ESEDMER LFESENRS, RBEEAFIRSEIER
IhERIRBN bk 2 A A RENIE S50, A5 EAERN 243%; XL AhEFHHR,
A &R KA EAR (53.5%) , ZEAFALEZSAIAR LA T FEKF, LI H 40T
FHARTGRBGFIEX, RETHEFIFPHRALSH,; FZLGLABHRN-TXK
R GEAFALARMERE LM ERLE BEFRY, LLEHFTHENMLIAR

(491) « RERNEXAE (4.72) FRE 53 RsAe B (4.93) Ly, RIAEBRAN
NAEFI., BARNF]RBEEZEN AR, 45 EFRN 22%. X—& LHKE TR
AMBRBTZERFALEXRET S LWEHNER, LRI FOHEFPXTFIRANE A AKX
REBIILIAER, ABLERNKTERAFAMNATR G RRE T FUWTa9BELE 2L ok,

4.3. #rP L FFEE S IE TG Al F GG R F

AFRRRERF T E£Z55 (ANOVA) FRT ARFFSELHMEHELER (EA 1, 2,
3) EmMPAHMFFLEAEER EWERF (L) . 28T, aAFFLESLE R
Bl X 71869 £ Fik B0 % B FEKF (F2,285)=2.744, p=0.066) . #— ¥4 F LSD & 34T
FEILERN, REAA3OHRFFLESTEFSTEAN 1 (MD=5.082, p=0.026) , L& X
Al Gy R AL KL B G R ENR (p>0.05) . EFFEROETEE L, #FUNLE
AR HAEEANZARZNLF 2 F (F2,285)=0931, p=0.395) . A Z4ATEHAEELH
ZRFARFEER (FQ,285=1.597, p=0204) . HFEEEAIERRALANAELLEEF
(F(2,285)=4.057, p=0.018) . FE&BiW, £A3OHFERFIIESTEANI
(MD=5.117, p=0.006) #=%#]2 (MD=3.359, p=0.034) , m£H 1 5EXA 2 2\ £ %
FE2F (p=0.250) . Z LA, KARKAMFT AR FEEHINENEEEEREAMX
WEBEBERFLES LR E R, mERFAAERFEERNSELEL L, RRFHMNLE
MFEAEZ A AERALE R FORTE F

P
B F i K T 78R E G
BT 7 £5# (ANOVA) LSD % ¥ ib#
i . F¥4E £ AR AR
F 20 ) pb & .

|y j ffx ﬁi £ p
g 2.744 0.066 3vsl 5.082% 2.266 0.026
A
& 0.931 0.395 — — — —
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BT 7 54 (ANOVA) LSD % ¥ ib#
P

i 1597 0204  — _ _ _
o 3vs 1 5.117+ 1.831 0.006
ik 4057 0018

& 3vs2 3.350% 1.574 0.034

E: LSD 5 T BAIRE T BF £ Fa04dB. @Bl P ey £ A 1. 2 F= 3 ARSI

ARECGREARL, & A fe s - AR AL

SRR
AAF B T B AR B AAT R IRA E A AT F ) H P AT RAGG O ) R A, AR
ARIINARZRE AR, “HE R HHA B[ RN-F KR, X—HpREME Berger FA
(2020) #= Hong ¥ A (2020) EAFHMNIN @A LT O RALA —B M, #—FiEET
FAHCHEANN ZAEOF AL, BFRENR, “GHRAN-FRHER T L A H KRARE
By NAENMBIREF RS S R LB R, 27T Ryan 4= Deci (2000) & &Kk
E KT A AP IR EINF NG #E R, 5 Wigfield #= Eccles (2000) #9#1%2
MALIZ P X T 8 &3 5AE S IME A Fn L B ek 52 2] 4T 0 69 W B AR 3 A
BT PRI, “BBRAN-FHHERFAEARFEERAF L E S LR FRT AR
R BAMFNAEH LG REE PAZATE LR, FAANENNIFOFIHPT
REEZITNIEAAEBRENESPERARE., Ad, HFNLSE5LEEREARARR SRR
AR, MAANEETEREAETERL T. EFRHEFNHFH, REFZBLTRHLNES
AR B R R R F A A F R B, RN AEITFEKRE P imsg st A5 Bk 5 R &y
2, AL L@ DE el AR CHEEAAFAEGERKAE,

6K, BRMEAARKETH

ARRA ST Bk AR, E6T ARKE. AP WMERIHRAFIRBFSACE
e, RAE ARG F AR (RN A, EFHHAE . SRA-F
A, FHEAERT AEMRFAE, Bh, REZLRIHXF. AR, HHEAL
FAREAFEEAN LEZ LR, DR TORHAERTRAZAHERLE, AP EE
BTN EAFHERET XERE. R, AFRMAEEZ T @ AR —RHFRKA
—Hr AR, REAMAR; — KRB @, REBTOERABNASRE. ARTHE
RAALEIZAT T, FERAESS AL UTaY P44 LA LS R A4t ey FHF Fr £, AER
A A

5E LR
FH 3. (2022). (XU HFHFAFRAZARE (2022 F08) ) . ALRIFIE K oAk
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[#2] A EAMBEFEFRALLTRARFAAE BT RETALTRLGIIKR, AT RES TR LHAK
FH, MAETANEATRKETHEA (LLM) 895 Fethk, AT —&XFFFE KA, KZRLITTEMRES, #
. XELFMEAXFAS] F TR KBS H iR, TR A AE B, 3t 80 & A& mAZ K akay
BPAFRETAHPOEAGEF TR, HAERNAROAIFRENZEARTIIE. RIBFRAEBREREN, £
WM ERRE ) R ERTHRA, HAHARZEBRAERASQFH F AL EE L, FRARAKRIE. ®
EACAEN R Aga %R, MR EFALIEEFRF, AFRRIET ZHRARRAERRFEETNRR
SR EREN T @YGAMBR LY, FAFATRIRGENSEIZREFENEARET FiEAF,

[X4aE] HFFRK FLHK; KBTHRE,; ZHR/K AR

Abstract: To address the interaction limitations of single agents and the scarcity of discipline-specific intelligent agents
in basic education, this study develops a Large Language Model (LLM)-based multi-agent system for high school
Information Technology courses. Informed by frontline teacher needs assessments, the system integrates four core agent
modules: answering, questioning, interactive evaluation, and irrelevant-question guidance. Employing a quasi-
experimental design, a four-week instructional intervention was conducted with 80 high school students possessing
foundational programming skills, with their capabilities assessed using a self-developed artificial intelligence competency
scale. Independent samples t-test results indicated that the experimental group significantly outperformed the control
group in overall post-test scores. Notably, the experimental group exhibited highly significant improvements in the
dimensions of "technological application and innovation" and "interactive communication.” However, between-group
differences in the "ethical guidelines" and "problem-solving" dimensions did not reach statistical significance. This study
validates the human-machine collaborative advantages of multi-agent systems in stimulating active student inquiry and
enhancing innovative practical skills, providing empirical references for the cultivation of higher-order thinking and the
routine application of discipline-specific agents.

Keywords: Educational Agent, Information Technology, Large Language Model, Multi-agent, Human-Machine
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SR EE S HEWPE. HRBIMAA, KT REZHRANSHFRARZTEALERE, A
fif e AR B AR AR T AT I

AT, ZHRAERT AT RGOSR EE2RNA VAT AAY4L:

H—, ERBAPELHE L P ARG BENLAREE. FREN, ZHREKRELAE
BRFIIPAMBETRAEE (BEREA, 2024) . Asida b FFuEt—FKE
T 5K AR E P adbLdl, 4oty ABCKC-Al 2%, AR L. #iE, iNrdeit s
VNG EIRME A ERIMEZE (BRMBEEA, 2025) ; ALK N ELAHAT X
RN FR %L, KA ZRAFRGLIERE GFRFA, 2025) . b, XM 5%
B AR Bk Bl AL 2 BT 52 3] B A R R AR e AR B s iR b e TAK-F 7 @ IR B A Bl
(Zheng et al., 2025) &

Ho, BRRFH A ERIHFTANATFITRRIEREER. EEKRFHHSFF, ZHE
AR TR ERARERREFANEEANRE (ZHEA, 2025; HFRHFA,
2025) o Plhe B E AR, SRR LLMAER S ERA T A RIRS09-FH71 5 Fm AL
(Caietal.,2025) . ERMR, SHERZAARARIBFLEFTNSLE, A% ) TRRL
Bsmif A B ARGy £ 3B, RIPEARF S A T @RS E K%/ (Hao etal., 2025;
Zheng et al., 2025) .
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