2026 4E55 11 ZRINEHA No. 1,2026
(B 373 1) XUEQIAN JIAOYU YANJIU Serial No. 373

ERAANTERBAFENFRFIKRILE
HBERENBEH MG
—E FEIF 36 LR 5 RHRNTOM

BEH EXE GEHET
(HEIFEAEREHEEE, BEAF  830017)

[ E] ARAAIFREXKFINFHHFRILEGASERENREA MY @, FR G4 L 5
REBREAE ,, KFRLRKRALTWF &, AT CMA 3.0 24454

T 36 B A RAALE A F AT
WHHILERASHERENEEG N FiELdk, EREAIN . ARIXAIFRAFTFTNHHILEHR

p
A %
St B KRR A A 6 R A B RE A A A 0 B AN A R 0
BN -LEYVES EF ST ENY EVES T T Y-V 28 U FX L LN
FEFH A EQRA PRI EARAN AR ) M £ R LR, TR T F, AT
So, EIASE BT BHIT S & A EEBE R RRRTL L EL R FF @A L RKAT
FALHE AR AT SR A A AR KR
[%4F] FAHAILE; 2 ARATERHE E AW AR
DOI:10.13861/j.cnki.sece.2026.01.006

o

c

— B R R H

SFRTRFIR L BAL 215 RBE 7245 Ak T2 il A RE B BE A R IR L 2 (g s R f R T R 1 4 AT
SRR DICBIAE 1% 2R B A R 25~ 5 ) 60 4 B N B 52 0 45 20 FE o o B A3 B ke e X
—RE L RN YR JE N EE T S 5 4R 4 N B IC R B S AL RE Ty, 0 9 figk e i) L5 PRAT A 55 280 1Y
HE55 B0, SRTENE 45 R B 5 1 B Y A0 155 28 94119 RE 0, 9 R 7 AT BA b 5 A 5 STk i M BE D, 48 X
SIS BE S AT O TR 1 B R E R I CREPR T I SR 4R R ) B 5 AR
VR I O A DU FR IR 20 A AR THAT shitdal) 249 W fh i 8 BORE A 23 19 SR RE 1 15 R A1 Dy~ i
WILEH A W EENED S N TR R SRR T B R R, o idkae 12 JLE .0 #
R T2 U HORTE R SR LB AL R b 4h 22 05 R T 1 85 7 B0 i LA A TR BIEE T AR
7, A GE 3 A7 0 M55 b A Al ) B s A 0 38 R R, a5 8RB 0 BE MO 45 My Ak i 3 T 22
MBS I BER N TERAE (A5 SRS AR, B FEAG I S8 il xE LU BURE ik L 38 19 22 S Ak =
3R, 22 5 R JRE VR RE Y Mk 00 ST S BOME A P R L B A L S e v R B ) BN R
B PRI 30 U 2 AR N TR RE S BT ROR M T LRI

AR, Az N T REAE 20 U SR N o AR B A ok TR I MLIB . (R i [ i

# ZEEIUH [ ZA SR A HE S HOT AV H ¢ & RHIRDSTE 5T 285 Rt DA R Bk 277 3 JE R R AL 5 B AR P (T H
BMX230345)
o SEARARE AR EAR , BT BRI K 2 R R 22 B A e AL 2k



MU0 2 (20242035 4F) ) s i, N TR BE S 4 Sl 20m M R IR 2748 o A st vy oIk 0 A 2R 10 O i K
1, ARG N TS B E REMS , A A B I8 HE B, e S L e 5| A
HRFEARTE . bR 2 E, 25 A 1E S KR4 8L (OECD) & Ai it (4 XN T8 BB 1 01 28 BUR %
&) (Initial policy considerations for generative artificial intelligence ) 25548 i , 42 XN T8 B8 v AR5k )L
AR LR MERCE SR SHERF S B R BT GPT-4 1Y 3h A B2k iU FR 48 nT LA 8 42 T A
FEJLFEMECG TR S Y o X S BUR R AR 58 1EHE Sl Rk 807 400 1] 3 R AR M S e R 4
R, fEMb TR N AR GO T RE By il it B BT 58 | s A 45 A ORI P AL BN AS A 055 T
O BTRR R LB B AL AR Y A 2] SORE ) BRI T B TR e R LA U L
WA TERERE ) B R (I 44T A )L i 5 A phe SR ~J 4545 07 T i B0 1 SR B S8R, S B 17 DA 22 46 K
B MEAL B AR TR RE AR A AR L0

AN TR BB — AN TR BEROAR B TR R 2 > B B 0 Kl o 5 A 28, ] LUAR 43 1 A &
B PEAL T SR EATHERE I B 3 A2 iU SOR TINS5 288 A, Boaf B ghoe o) GRS B 2R
i DR R S5 SR T RE , BOA R R HE B BE A A S MR R Y L A N T R AR S A
N RETE 20H GO B AZ O N T, BAT IR P N 2 A IR 0 0] 8 17 58 Bk RE 0 L7 91T 55 AT g
SO TR T LA AR A B RE IR L B AE AL S IR AR ) R 3R R AR b Al RS o AL RIS D AL R T
31 (AL T g i A0 LA VHEE T 92 2] SRR S50 UL A Sk, 24 i A =N T B 0 7 2 T Rk
ILEHE S A PR A — 2 ADLE R, 458 3 ChatGPT/ DeepSeek + SR ML A% 7 52 B4
Pl SCRE, shaSH g LEEPURERE A0 KU 15 17 25 R3S 1 = 4B RE 1 183 5 R T 042 W A 2 55
T3 BORRG I BE B N, O R IR LB A i RS TR SO 28 18 (28077 05 S8 N2 36 9K 8 % ] i 4
R TR R AR FE © GAL+TT T /AR M FETIR AU H S 8, 78 3L 00 48 I 45
QTR AR S (A T Y BEBER2) T At e st d, AR AN TR BEE hsh &5 6
(R IMEC AR ) |l Ao > BB SR | fl G AR W) SO R S B A B PR R, REAS 0 35
TR R L E S 2 B B S PMERE Y L AR, A N TR R O X A R iR L A 2 1 R
RE I SR AFTE P, A 2235 o A2 RN T RE 2807 X 2 i e R L B 4 2 155 BB T 1 R 2
Wiy, AR B RE A B B> PR AL Y 2 o SRR A B80Tk b L EE Y ol B O T LV RE , i RE B3 IR T B Ak
RO IMFE TR (Serret) R FH S A AN TR RERGIF R T W05, 255 & IARMURE JL 38 76 15
2T 55 T RO MERR R E AR T WOl T TS 2 A &7 R ESh RS IO AT O R WA U TR g
AL R RE A A A i R R LB AL S A R D R R T 3R LT ((Fridin) S5 B SE LR 1E
FEAZ I B R I AR LB 2 T HUS HOGH AR N, 15 245K BhAT A3, Sk 1 AR SN T
REDK Bl kA2 3 S X B RETZ AL I SRR PE L' S o) — SO T 5 DU R AR A 8 48 R S 224 ol P 2 5 o
JLFE (Y B AL SE URG 58 5 oA S5 I B T 1) K J i USRI B i AR ( Dale ) S5 H S 0
ILE R AR ABFFERI], A2 N T REUK S A AL S IIA YN 25 55 L B ST RE g 1 259 19 g 1 44
T OCHE  AESS M AT 55 58 U LA BB B2 720 TR B 1 B 2 B 0 i 3 R 0 o 48
AT AE B A T T R RS I R A L B At SE B AR, AT A8 PR sk B AR A s N T R T
I B R AR R IR

ANRIBIFFE Z (A AR R 2 5 1 D PR 22— T RS2 32 ¥ A0 ) 0 28 i A2 e, — i, X 280 1 Tl
B RIBESE . IR R A ST A [R50 A ) A e S AR AR L B A e I R RE
TR IR BB GE i 1 3 2 5 ) (EA A B SRR SO, A R 3 > e T S 3
BEE IR T LE AL S IR T L AR IR R AL R R LB E R A RN T e AT AL 2 15 I 2
I, HAROR 5 132 BEAFAE .35 28 5, A0 AT Lo 7 AR i O T3 RE A B A A SS B RE 3R THRBCR AT fiE
SO i Y (R A IS R R SRR ) A AE M 22 T2 Tl BT T L o T A £ 5 e A
AE , bm FE AL T B B DL A b DR B 5 280, (E L 2 e e e DL 325 e 2 1 JRRBE ) 1) Bl 25 2 e, DR Tk



Z B L EAAERUE R BR 0 5 RAR o AL T E B i BT M Dy AR L S AR F KT = U 2w 174 44K st
SRR AR AR, BT OIS I SOy O St R R AT, AR N T e
O R A TEHOT T30 S 2 5 05 A2 iR ok LB 2 1 AR ) 1 & R LA PRI 5% o 27 {1
YR PO T I LB PR 3 B BRI o A7 s, A N T A B e O S A DA e R 5 0 S i
RO R IR LB AL 15 AR ) 1 R R B R T 2L Y SRR AR GO T AR BN
HLEMF R B 25 AP A T B AR R A B35 J T A AR IR L 2 (0 1 26 TR 0 5 R R ke ™, AR
T2 R 2 1 R FOLAE A 7 55 U] e A i A i R L 9 4k 2o DA R A2 2 e 0 S (LRI S N R B R
I A VA AN HLER R 320 5, 2 ok BEA 5k S 15t vl i 5 BUL i B S se sh LS Ak, i i 0037 55t i 1
JEACRE RN AL 538 3 B 92 sz AL N ZRm DASR AL S0 i Ay R0 T 200 2 B RS ok L BAE 21
JERE ) S SR AR A RN BURA U ZUA G Sh i 28U R g | 32, 2 AR U N T
REHOARTT BIABONH R SCHE . AW, A NN TR REHOR G B T, UM W RS BN 2 5
G B, RS S AR IR L (9 SE PR R AT ISR T A0 IR A AR iR L B A AL 2 1 S e 1 1
TERRAS 2 535 AR T AR, A BRI, G SR 7 2 i R v s T8 A N 3 e L
A B Z B A VAT AT, I8 2 2% 5 R kLB A AL 2 I IR AR T T RE 2 Z BB Y . NS 505
{ORE , AFZ 5 77 00 A N TR BE A TE N s EAF R 22 57 . Wt se e /Nl B 5
AT LAR L 1] H B 5 A A R T A m R R L A e R AR D I R R O R, A A
ST R, 2 5 07 2O E R L B S IR EE ) AR TR R BT

Zi B RTIE S BT AR N T RE o 2 75 BE AT A0 2 iR R L B 22 155 IR RE T 1 4 R
RIB IR, BT I AR BT IAE5 FH S S5 55 ESE I BF T IR T R T A BE 5, -4 98 A SCHR T 52
1283 WeRNE SRR oa R G I 7 i I O = A 07 Vs WA O = B 2 €= B = W S o v [ R B T S = v
PRI AL i 33 o 7 o0 BUA B T 2E 47 AL 70 A, B 1 I 3 1T 35 A AS BF 58 ) A TR . — 2
AN TR RE R B L2 15 T AL R A 22 KA BE I 25 48 T sl A = i 7 IR L 22 A9 A 23 1 S g
J17 W HAT SR IEBE T B AN R 4E KL B9 S ma BAR Al 2 A A2 Hr SCRR PP 9 52 30 3800145 Hh 0 2 i A%
IS TR AF AR 35 26 57, RO R/ N R ARAFAE S B e 7 W RAZON /N A 7 S, WO PR 3% T LA 8 AF
FEAEIE Z IR 22 57, BIVAN (] B 0] 75 72 S X 2 iR R LA 2 155 SR AE 7 190 B2 i e J3E A 2

—MRAE

Jeor TR — R E BTk Bl A SRR () — FE R 22 L TS A E B R I RS R
(B LAZRANE S0 (4 AR 280 | DT 9820 22 300k N7 F 5 R BB e M . HORE & e Bt AR LI ( Glass)
T 1976 AFIEE T OFIGEAE OB Y BEF SR PSRBT Z M M
SCERYSCHREEIA , 7053 B A A% B 0 At R (ATl R | SCHiRAG: 28, SCHR O 128 SOk g Bl 5 5
SIHTAE) T G — RUBE (O AN ) — SRR 22 U SRR 50 45 SR A T LA A A i) e R AL B
ARWFFAE BT M4 F Comprehensive Meta-Analysis Version 3. 0( CMA 3. 0) EFF0F5T

(—) ikt &

A 5T SCHR S R B s LG PubMed , Taylor & Francis . Wiley , Web of Science | SpringerLink | Elsevier
ScienceDirect . ProQuest Dissertations & Theses Global . Google Scholar L K H [ 1% | 2150 1] % 5 7
5% BT TP 4 GANs( generative adversarial networks ) J& 2014 4F 8 £2 5 09, b i & A2 =X
N TR RESORAE SR GUR N Y4 , BT LAASWE F0RE SR & e it IR BR A2 0 2014 4F 1 H £ 2024 4F 10
H o Ab3CLL“ preschoolers with special needs” “young children with disabilities” “ infants and toddlers with
special educational needs” “children with developmental delays” “ generative artificial intelligence” “ Al-driven

intervention” “ Al in special education” Z£18)[ , 25 & “ social-emotional skills” “ social-emotional development”
“emotion regulation” “social interaction” “ interpersonal skills” 2 JCAE TR ME AT 2 5 H SCLL“ 24 RTRFIA L



CRPATT LB AR LE “ARRR AL SR, A A AR N TR R N RE T I R EE
HEy AL Ak o RRBE T 7 AL RO SR G SR Ak s BB ¢ NBRASAEF AR A O i R E
T R AG KR, LA AT BT i+ 2 1 B RE 0 YT S8 JE Wl | 4G R B vp 3 S0 SOk 2 3567, I
Hb ARG T 5 | S AR FER TR HEAT T R R AR 2 RSOk, e AR RS2 358
Tt SCHR o

(=) LRGN G Hex

B ORI ST T EVE RV AT SRS LA B o SCRRAEAT 1™ M B9 i 1k, 268 —  TERFSE2E
Y ARSI 5T s SIS A 5T, HERR SE BB BT PRI 5T | 22 9 40 BT M SR 255 S5 AR B AL 5T
LU PRI SE 45 R 2 WL AN P B EPE 55 —  TEMT e bn b, STk b i BIF 50 45 2R 5 60 35 RE 8 11 53 &0
(ER R, AREA R ARG R K r F A o (8 p (HAF, HOX SEEE T o i 2 8L, O] B A iR st e . 26
SRR R b AW AE SCRR R e i AR TR AR IRV S RN 0~8 X X FEER Ay, — T,
MRt A AR 2R B o6 B B O B2 B E B g JLE” ( young children) R4 e M2 8
B RA B T B AL (0~3 ) CERTEE (3~6 %) LI/ FEARIER (6 ~8 %) = AT 5 AHEE W
R 5 g — D, % RO i R B R A AR R R M A L EAT T, R SRR A
F R BRI BE G, PRI > 4 i 4R % b FRA B 3 F0 AT B 4 T b 4 £ 5 T TR R L 2 R TR 1Y G
S YRR R AT A AR AN AR HE B P SCIZIE RS ST IR AN T 36 i BSOSk, Ly 63 4
ROV, SCHRR e BAR AR WL IR 1,

| addsmAk (N=235) |

e B PR988 % & A Lk AR R X
%"#b')ff’li ﬂ}\%éﬁ]—‘g]—‘ﬁ)f‘}z

% — 305 3 5 AT Lk (N=1 368 - - -

[#—fe b B RALiR( | Grrreraiir, i

F =40k VAR, W%, RALIABIR3225 £

LS %09 Lk
| % =#0 e kAR (N=274) | SRS
e =F )p 1L W ik
[ #=wmapiptan=s) |
I | it 7] LA R T k= kb & (N=2) |

| N TR (N=36) |
1 XHETF IR TR

SCHR T TP AR 48 T T8 43 B 25 SRS Ak 1) OC . AR F 9 A8 SCRR O B S At 1, SR F SE AR RE ( Kmet)
SR AT R R VRS T WRRARRRAE 98 & T | 7 vk P o B 4 SR 5 S A R SN N
ASCHERD L IR FR A R AR BRI 0~ 2 4%, M4Y 28 4, £ i e R T AR 0 BF Y 3 ST
gy, — B 0. 79, N ABFTE I SCHRAS 73 19~27 3 (31 22 43, S HE 78 6% ) o AR B i 43 bn o (1=
JEfE =80% , 3 70% ~80% ) ,36 T 57 43k B g M LA b oK, Ho 4338 31 3 o i Ar v |

(=) XLk %

WA B 5 3 S X 36 A ST AT T 3R MM B AR BUR 45 TAE . B 56, WF o x4 B 5 B b4 7
Tt , % F gu i B rp B o3, LA AT R e, EE R R — SR WL, K5, A IFS
B AT ST G AT, G N AR S I TR RSB R RS (1) SCERIRES (B — AR + AR
03) 5 () FEARNEL(SEE A+ X IR ; (3) Bk X (1=rp [, 2= ,3=MMEX,4=HMEZR) ;
(4) FE 2 RAE 4R (1 =32 fE )1, 2= AT &5 RE 1, 3 =15 AT fE J1, 4 = BIMERE J1, 5= JF I BE 1) ;
(5)IRE AW (S1=1 FLLTF,92=1~15J8,83=15 AL F);(6) B 5T R(MASEF+/PNASB ),
() EIFW(A+T) 5 (8) MR A TR REHCF R B (A1 =AMLY RIBE, A2 = 5 f0UFE B Bl [ 5
R) 5 (9) BRI A (21 =B Rl 22 =8 S ats , 23 =15 2547 i, 24 = PP GE 15 R P fig , 25 =2
Baf) 5 (10) MPE T H (C1=Fpr e LI PF T B, C2 = dEAp AL IIE T ) . &5, 058 %0 B F 55 & il




75 I S HEAT Kappa VP27 (5 BEAG S0, —E0PE R 95. 8% , Ifil 1 U B D 20 B, BFSE e X N
9 36 TSCHR AR I T 63 RN, o 3 AT SEk A, 11 BIRFTEoKk A 56, 14 UK A R
2,8 BTk A HABIE 22, AL L 1,

z1 MATHTHXEKEDR
e S FEA R AR A R A5 | BUF | GAL Aok | it
BRF S A% | R | seASR (BB FX | W EAKX | XA | A
1 Lorenzo G ,2024[% 4 3 1,4 S2 A H Al 74 | €2
2 Tanabe H,20241%* 2 2 1,3 S2 A % Al 7Z1 | C1
3 Soleiman P,2023%! 6 3 1,3,4 S2 MA H Al 74 | €2
4 Wong K P,2023!% 90 1 1 S2 A v A2 73 | Cl1
5 Di Giusto V,202314 24 3 2 S2 A H A2 75 | C1
6 Kolk A,2023"" 60 3 1,3,4 S2 2R v A2 74 | €2
7 Uluer P,2023M" 16 3 3,4 S1 A H Al 71 | C1
8 Zhao J,2022* 44 1 1,2,3,4 S2 A H A2 74 | Cl1
9 Shi Z,20224 4 3 1,3 S2 AA H Al 74 | Q2
10 Kose B,20220% 138 | 4 2 S2 MA % A2 75 | Cl1
11 Eden S,20211% 58 4 1,2,3,4,5 S2 Nl H Al 74 | Q2
12 Amat A 720211 18 2 1 S2 MA H A2 74 | Cl1
13 Beidel D C,2021M 105 | 2 1 S2 2R o) A2 73 | Cl1
14 Oades-Sese G V,2021*’ 766 2 1,3,4 S2 N A Al 72 | C1
15 Butti N,2020"4 42 3 1 S2 A %) A2 72 | Cl1
16 Kollins S H,2020"*") 348 2 2 S2 A % Al 73 | C1
17 Kim $,20200 40 4 1,2 S2 MAA % Al 73 | Cl1
18 Bioulac $,2020"" 51 3 2 S2 A A A2 73 | C1
19 Algithami S,20192" 20 4 2,3 S3 MA %) A2 74 | €2
20 Eom H,2019!* 38 4 2,3 S1 A A A2 74 | C1
21 Parsons D,2019"%" 60 4 1,4 S2 AA Vo Al 74 | Cl1
22 Ouherrou N,2019°" 42 4 1,5 St AA £ Al Z3 | C2
23 Voss C,20191% 74 2 1 S2 A H Al 73 | Cl1
24 Clabaugh C,2019"% 17 2 1 S3 A x Al Z4 | Cl
25 Porayska-Pomsta K 2018 15 3 1,5 S2 AA w A2 74 | Cl1
26 Mencattini A 2018 102 | 3 1 S3 A % Al 72 | C2
27 Areces D,2018% 88 4 1 S2 N H A2 73 | C1
28 Fridenson-Hayo $,2017""] 127 | 3 1,4 S2 A x A2 74 | C2
29 Whitehouse A J 0,20175% 80 3 1 S3 A x A2 Z4 | C2
30 Breazeal C,2016%" 17 2 1 S1 A x Al 74 | C2
31 IP H H $,2016'%" 19 1 1,3 S3 Nl H A2 74 | Cl1
32 Bono V2016 10 3 1,4 S3 MA H A2 74 | Q2
33 Friedrich E V C,2015"°" 13 2 1,3 S2 AA £ A2 74 | Q2
34 Rice L M,2015"% 31 2 5 S2 A H Al 74 | Cl
35 Serret S,2014"7! 33 3 1 S2 MA H Al 74 | Cl1
36 Gordon I,2014% 44 2 2 S2 a1 & Al 74 | Cl1




() KL L 547

AWEFEAE B CMA 3.0 BAF 598 A SCHR Y BSR40 55 B AARUB AR, I T Ji e 3 A R A 96 | 5 I3t
PR 30y LA KR 5 728 B B S0 S BT o X B AN B8 — 1 3% SL A, — M Ad ] Hedges's g B (1 FK g {H) 5(
Cohen’s d 1B ( fAi#% d {B) firm P4 (LS 40 AN BR A1) iU iEAL B2 7. B AR RN, B9 AT
B SEEGREA/INT 20 B, B G5 — R F g (A2 d [E1E N REBETE bR, UG IEREAR I 221 B 5T
tfjﬁ 13 AN A SCHR B SEBGREAS /N T 20, HOCR ] g fEAE RN AESE bR . RBUMAE g 24 0.2.0.5 F1 0. 8 i

30 IRV FEE S v SR g8 E S0

= HRERDH

(—)F R
BTG BESE X G PEAN bR A A 25 S M, 4 R T 1) o] BE & A7 70 S S i S v & RE
SRRV i RS E M BT LA B W SRR AT S B R B AR ST AN A A AR SR R 0T R 0
R(F£2)HN 0=986.861(p<0.001) , ULIAGE 45 F 2 B F KV, FFEA Z [0 A7 78 57 500k 5 S5 0 1 1) 72
BEEF PP oREATRLI 0% <P <50% J& FAREE S5 Bt , 50% <P <75% R B S ik, 1P >75% 0 i B 5
PR EEAGFOLT , SREA SCHER A AR S 0 1 s SR P 381 2 280 0y A A8 AR A Sk oAy v B S I e 8 B8 S I
PEIT R I BEHLAON R ABFFEH 12 = 97. 39% >75% , A 1 B S TR, i LA AS B 5 5% B AL 2550 o7 A5 75
T BRAEAS SR, LARIERT5E Y ] SEE
x2 FEESRHERRE
HEA k Q df(Q) I p Tau Tau’
[ AL B AL (REM) 63 986. 861 62 97. 39% <0. 001 0.29 0.13

(=) K& AwtE o5

T RIS A SR I B R AR R X ISR AR AT S 3 O AR A N, DT 5 W A B T B Y
AP AR L AR ST % FH i S0 R 28 ML 2R 2 4 R B ( classic fail-safe V) K56 Begg 2k FH ARG 56 FILE 1: [0l 5 46;
5 (Egger’s K46 ) LA SCHR Y & R A far AT PEAL o e =k 1 R s (BT 2) |, 8 43 b S7 &40 0 i 46 vh 7 &
W b0 HAEARXSFR, U2 B & R far i T BEPE SN, Jidh, il 22 4 RE I 45 R (IV, =1 082)
KT 5k+10(k NBUNED) ,Begg BAHAGIAE R (Z=1.09,p=0.292>0. 05) Fll Egger £ [l 4646 45 - (4]
FEa=0.12,p=0.204>0. 05) , Y ULHI A 5 A7 AE A 3 D 1oy ) P BEE /DN REAS B AT TR et 52

0.0
CO
0.11 9
S|
%0
0.2- 3o
oK do o°
03 °%4°°S
W U054 g %o
< ° °
0.4 o

0.5 r . T . . : .
-20 —-15 —-1.0 =05 00 05 1.0 15 20
i

B2 ERFEHFRERIE
( =) BARR Fn B RS AT
L AR N T RE AT 2 TR R LA 23 155 TR B T 1) L A 5 i
A N TR R XA iRk L Bt S5 18 B RE 1 & R I e PR sE s R 2 3 T, AL A8 by A5 78
A ISR 0. 492(95% CI[ 0.388,1.032]) HWE% Cohen & tH 1) 7T 73 Hr 800 (6 VAl Fm 1 , 245800 (i Ak



T 0 % 0.2 X[HEF, RIS E IS SRV AEAE 0.2 2] 0.5 Z B, BUR G A7 76 Hh 55 R B 15
Wl s 2N AE AL T 0.5 2 0. 8 Z[AJ, 52 me) 80 R R BE e 5 T Y R00 BB 8 0. 8 B, D52 i 58U SR AR R 52 4
ARG IAFRONAENL T 0.2 3] 0. 5 Z[A] (p<0. 001) , iEFNGe 127 /K-, AT DAl A= sl N T8 fig
B F AR R LA S 6 BRI R 7= A T v A AR B A 3 1 )
x3 ERRNAIEEHFXNFIHFRILELSERBENHEEZIT
BEA k g 95% 4 & 43 K 1] z ?
FEALR S AR (REM) 63 0. 492 [0.388,1.032] 4.321 <0.001

2. AN TR BB A AR ek L EE A 23 5 R BE ) AN [ 4 B 1) 5

itk — ARG A N T BB AN A R R iR LB AL 2 17 B AR 0 AN R 24 32 1 EL A | AR AF S AR
FE2 I EAE J I e 0 AT PR R AR I (2 4) o S5 3R BoR AR RN T8 RE Hi X 24 Al ik L 3
o EIEEE ) B A GE B Y HA B R IE M R2 IR (>0, p<0. 001) , 4 BIR0W TE i 3 25 5% (Q=17. 178 ,p>
0.05), Hr XJZE1ERET] (g=0. 686) FIEZE A 15 e 1 (g=0. 535) B2 A rh A5 f L A9 1E ) 520w, %55
AEJ1(g=0.496) WMERE S (g=0.458) FITFHLAE I (g=0. 311) BUSZMR N A5 f A IE 18] 5200, SO 7y
MriZ S HERR I 53 Jo ROV A, I shi Bl R 0. 472 ~0. 508, R AR5 4518 Fa e vl ¢

x4 ERRAAIERFENENFRILEHSBERENSLEENZI

fr T
i

2]

a

A k g 95% CI zZ p 28 J8) 2 5
RAERE T 27 0. 686 [0.642,2.221] 3.926 <0. 001
E5He 10 0. 496 [0.401,0. 886 7.007 <0. 001
B2k 4L Q=17.178
) 12 0.535 [0.312,0.932] 3.950 <0. 001 0.274
p=0.
WAERE A 10 0. 458 [0.354,0.763] 5.349 <0. 001
Vi & %) 4 0.311 [0.307,1.213] 5.897 <0. 001
(v )BT R M

FEARRLNL A3 BT 45 AL TR 1 63 SR i AU A B0 HA 0 2 5 b (12 =97. 34% ,Z=4.321,p<0.001) ,
X 2 B TRV RGN (22 (B A7 7T U R T B RR 12 22 LA A B PR 35 28 B AGS2 R L A 0E— A 48 5 5 i) 2 iR
LA SRR T R SCHE N 3R AR WS AR 36 F 94 A 53 BT STk vt 30 i) S 6 A8 o L G i Sy 355 A
1 RR R T T H AR N T R e i RS B0 T 10, 2 5 5 R8RS AN IR S A8 e ifE A7 4 9
TR AT, LAIE 7S A TR A 1 AR i AR BN T3 B2 A Rk LB 4k 2 15 JERBE S 5 1 25 5 5
(&S,
x5 ATTEXFIER/ILEHSBERENNZMRE

AP EE 28 5 k g 95% CI Z P 28 18] 3
1AXT 7 0. 798 [0.248,1. 348] 2.845 <0.001
=5.674
X I B 4 1~15 J& 47 0. 612 [0.389,0. 828] 5.431 <0. 000 Q
p<0. 001
15 Ak 9 0. 281 [0.014,0. 545] 2. 064 <0.05
B E A 4 0.437 [0.136,0.738] 2.836 <0. 001
5 F I B 5 0. 321 [0.308,0.763] 4.636 <0. 001
=11.304
HFar £ A AT A TSR 10 0. 423 [0.318,0.553] 2.613 <0. 001 Q 0,01
p<0.
AR I R FE AT 42 0. 557 [0.116,0.621] 2.212 <0. 001
5 5] AT 2 0.213 [0.103,0.411] 2. 167 <0. 001
AR AL R T A 28 0. 615 [0.415,0.815] 6. 029 <0. 001 Q=3.234
M T A
AR AL 3 T A 35 0.315 [0.057,0.573] 2.394 <0.01 p=0.072




A LT 287 k g 95% CI 4 p 2R 18 2 5L
GAI %2 fi 1 AU R A X, 33 | 0.502 [0.118,0.708] 2.751 <0. 001 Q=2.187
BEX, EMABHEEX | 30 | 0.413 [0.241,0.761] 3.791 <0. 001 p<0.001
GRS 46 | 0.516 [0.325,0.691] 5.436 <0. 001 Q=1.067
HF T
AT TR 17 0. 691 [0.392,0.992] 4.534 <0. 001 p=0.302
o MAFL 48 | 0.566 [0.360,0.732] 5.758 <0. 000 Q=0. 005
5h 5 X
ANE:R 15 | 0.532 [0.211,0.856] 3.227 <0. 001 p=0.949

L. ARG R 0 X 22 e ok ) L a2 1% TR 1 i R 17 8500

SPTEE AR AN R A A RN (BN e B R 1 B LA R (2=0.798) (1 % 15 Ji (g=0.612)
15 B LL b (g=0.281) AN (Q=5. 674,p<0.05) ik FNGE i1 B K, X156 56 8 1 2 2 i
AN TR e AR T2 B L AT 2 15 B8 T () s A8 i JUHUE 1 LU R AR N T3
REZ X 2 RR R LB AL 2 1 e 1 3R TSR e

2. FRIRISHIG SRR LR A 2 1 B AE T A RS 0

SIRTEE R R AN R R LEE (4 2 15 IR A )k J T TR A7 8 35 25 57 (p<0. 05) . LK 7,
P i 2R B et 2L ] 0 RO (R 57 (g = 0. 557) , S 2 v T LA RS2 TR Rt 5 I 1) T TSR, 5 1 46170
PR (g=0. 423) SECE BRG] (g=0. 437) P15 R0 A F 45 T 7K 5 55 1 BefiF 4l (g = 0. 321) 5300
[IREAL T 25 0w /K S, (H 5 2R 15 28 4T O A 20 R R I i 2 5 = >0 B A 2L 8 R (e (K (g =
0.213) , i F R T HADITA BRGS0, TR R A IR, A7 208k — 2L B0 UE T A R Rk S B ) 47
AR EZER(Q=11.304,p<0. 05) , FREVFEBE TR AR iU T RB LA AR I SC SR 1y A48 1, B[R REBE
ST 2 [AIAFAE B S A T S5O o B 22 5 AR T AR N T RE 2T PR B S ik

3. TP T X2 AR R L A2 1 B AR 1 B R 0

TR R AR ALY T ROV (g=0. 615) i T AR AL I PF T =AUV (E (g=0. 315) , =
AN TC % 22 5 (0 =3.234,p=0.072>0.05) . Toie &Ml FHAREAL T H 2 FHEdR itk TR
D1 235 R s A RN T B 280 e 0 3 B T A i RR o L 3 i 4E S5 1% TR AR ), R RE A R R 25
B 22 S AR 2 I T LR R (5

4. A N TR AR 2 I R R 0 27w R ik L2 At 2 175 B A 0 1 98 7 380

IYMTEE R, AHLE R 2 ZM A N g = 0,502 (p<0.05) , 548U B Bip 1) 455 =X 30 0 (8 g g =
0.413(p<0.05) , F 5 R HAHFED R 2CAH e, AAL D DA 0 2% 5 ARk L 3 4 25 1% R RE ) i $2 T
RORT N WIS, HLAH T)AG 96 22 53 3% (Q=2. 187 ,p<0. 05) , i WA [ 24 78 b F AR 502 8] A7 7 St 2 1)
TR 25 5, B AR RN T R 2 o AR 2 AR 5 iy A il =N T30 BB i 3 T2 i e ik L 28 4
2 IH IBE 7 1 SR Y AR

5. BT X 2 WA R LB AL 2 1 IR T AR Y S

Sy R R R A BT T B ROV H (g=0. 516) I T TCHIT SOV (E (g=0. 691) , H & 4B
KB T G0 B E K (p<0.05) (HARKER 2% AR E(Q=1.067,p>0.05) , b B HI 06} A i
KN TR BRI T 2E MR L ZE 4t 2 15 BB 0 AN AT W E R, RIJEIe 2 A BUm T, A= gl X
N TR BeHCF AR e b 45 D RR E 32 Th 2= ai AR ok JL 36 19 41 25 15 AR 1, X 2R A R A F 90 45 SR 110 2%
SEANZFON T R

6. 25705 AP 2F AR L 2k E 248 B AE 1 i 0 3%

ISR BN, BIRENAS S5 HBBIE (g=0.566) b J&/INH 2 5 (3B H (g = 0. 532) Y355
T8t B EKF (p<0.05) (HA B K IR 22 5 A 8% (Q=0.005,p>0.05) , BLHIAR S5 U0



AN THEREH AR T TR R L2 A 2 IR BE A BT R BRI 2 U AE S 5iE 2
VINEIE S 59 N T REZ A B RE NS A P 25 1 F2 B T 02 b = AT R R LS AL 2 1 IR RE T 1Y
K UL REAT WIS 45 R 53 e A 2 2 5 07 U

M. itie

AT T HTUESE , AR BN TR R A 0 A iR iR L B4 2 5 R BE T 19 K SR AT Hh S5 AR E 1Y
WERBEEH, 5 DR — 80 R e A e kA5 e i R e (E SRR AP AR 22 57, it — 204y
PR, ARG TR BB BCR Z B Z BN R E 2R . o R RH A EALE] , AT
PP U S R AN E IR, DR s BORTRAEAT 2 1F AR 1 A R A3 1 R

(—) ERRATH AT 3 F a4 5L ZAL 20 &k ) A b T AE A

Az RO T RE B 0 7 B RR R L B AL 2 1 SRR AE ) A9 & i ELAT v A R 0 B 35 e R A, AT g
32 ZA R IR 5 — A2 U T Ry RE RS B B0 A sl HAR IO A 2 1 IR B Bl 1 85, 5 I R A9 1
AR e A A 25 T RP R LT TR | T BRA A P 2 25 B  A paON T RE RE A AR A 2 i
JUEE 1Y 52 B N, ) 25 V8 L gy SR m | BRSSP Al A 2 SRR 0 8 = AR N T R 0l 2 T R
JUE B2 4 1) A S B IAEE | (AR AR B ) R 38 2027 ) Mz FHAL S H RE , I A7 250 ik oAt 2
TR I A, Jioh W RAR A SR, A N T8 RE 20 X i e ik L 1 32 1 e ) AT 55
REST H LT RE ST (DMERE T BT T RE JT OSE M A7 AE 22 5% . 0 BT I — 45 2R A Y DA B, A ok
N TR BEBARTEAR T Hi R IR L AL RE 1 S 1 46 3 BE 0 7 ASCR .35, TREIN e AR ) A AT
APYINRE 3 A B B b S s A, BN TR e nl R it 2 e Al AR XU, 1) R DA 52 3 55, s AL )
o S5 AR 1 37, A5 By 2w IR L B 7 0 s ) BRE N SRR AL 5SS BB 5 AR 1 45 9R 3 RE ) O i, 2R N T
BREH e RSl R PG T, W 5 BRI AT PR W TR VI 25, i Bl = T RS IR L 28 5 48 15 4 R4 SR
FEU, A2 NN T REBOR R 55 BE 1 15 WM BE g e 8 (2 A AR G A BR . T BE TH D L B R ¥ R
) AT 5 RN 55 DMV O R, L v B B 1 E 0 HORSE T AL ARl A R 1 450 IR S S S 2 A, 2 BOR IR
il , N TR BEME AR 2 04 HL 3l ARG RE T RO TR A K SR ANy i 5L S8 N PR 52, B, AR T
BREBARLEIFHCRE I B 1537 AR IS . KRBT IR T N FE R R BB, A8 A XN T e ml g
FENE TSR P AR, LR E] T oA AR LR A B RS, M2 T, SR
BErhiy A RS 2 B R T ROk AR R S R e

(=) 3 F TR Hoh £ R XA TR BT F A oL E AR B AL ) 0915 R P

AN TR REH S M RCRAE 0 T Uit b 52 31 2 8 P iy S 2% 98 4 T, sl J 400 A
FEIR S Y A ) 2 5 4025 I T H X A AN T3 BE B R AR a2 2 i AR ik L 2 Ak 2 15 R BE g Joe 9
YERdm 22574 B3 RIANAINT

FEIR B PR L, A N TR A AR S (1 J LA ) o 2 R ik L A b 2 1R TR AR T Y 2
THECR B o 3, 1Xn] RE 2 24 g T Sl SO0 R AR AU 5, RE S o W S L TR T A
WABTHILHECIEE S S SR, SR, I PSS 21 A4 BN 2 U AT RE A2 3] B S350 B 38 43 R0 1Y
S B L3 R YR 0 U % R AR I 1 e B LR I A R A R D BRI L A b2 IR RE O Y
K AT WY I ) SRR A BT | 200 4 B 01 4 TRUA) 1 B v 2 figp ke 25 5 3 i 300 52 o 20
AL, ST T LA R A 455 A R 2 R A s ) R U L ) PR R T Ok 2k <R R T O R
JG | AT e 2 W R R L B2 2] S ) T B R KRR 1R I s o SRR IR, AR
N TR BEH A o R W R T AR ok LB AL 1 BE ) (H B R WIARUE R R X — RE 10 R4 15
2 BAR ALY S8, LLSC Bz R I AL 5iEF8

MRFIR IS TR A1 5 42 R R A 0 A il 3N T BB AR Al 2 2 i 4 ok L Bk 22 155 R RE 7 4 T8 3
TR AL 8] 28 57 35, X044 iR 2 LB A 2 9 SRR RE 0 AT B2 ey, EL 9T A 35 2% e 0 A 1 114



PR RS X 5 AR R — B XA RE AR AR T IMAE 1% AR B L AL S s ERLO
BRI 5 A BN TR RE i BE S A AL | T 00 9 58 B e e B 2 B R 1o 20 M A 52 AR AT
B AL, AR AR 3% 2 B fk L2 7R A1 32 A5 5 U A I SRR 5 B SCHURR O i pY Bk, I AE
A RIS 400 PR35 o ARk A 2 I R AR 0 B A JR 2 R A 5 T O B A S T P A O S 1Y
THUSCR A N T RE 2 B AMENLR A R X TIRE R LE R R
RCTRAN RN B2 | #0198 AT 21 B B B o A2 s X TS 2547 e i JL 2, AR it XN T2 g U e
g FLALHNIy Sz H—S s 45 517 0 Rt 515 L i Sr B A 15 25 A7 D A, AT 42 2 A 8
RE A K e o 8 D R B i TR )~ PO AT B, U507 oA G B 2 15 4 20 £ R 5 BE 0 O 353 A3
T HOME L SR 5 2 2 B R ORI (A AR, F2 AR I TR A R T 24 i A A
T RE YA 2o 17 IR b 25 ik Bk = B X SR AT D RE R B AR S X R 22 S R T A U TR e
AR AT A AR T B 5326 B 5 2R N TR BE DI R R I B 5 2

MINPE T BT, b AL I PP 55 A5 b AL 0 PP 24 D A 8% i PRAl 7 30, X —BLR nl RE R T A4 i st
N TR BB A BOR BA B 775 B —B0bE, A P e 52 Bk om A5 46 B2 200, BE §A Rl 4 J7
AR, PO A T 5 — R TR AR e U DT A B LM & |, Ar AL T B
GRS TR LR TR AR R, SIS T TR M VAN 5 TR AR v AL DU B O AT TR R 0 B
S RS EE B A5 S B B TR R AESEBR R, A AT A R A A T AT
S £ B AR B AP TR R LB AT SR 5 v SR T b v A TR R B O R 5 I S0 T 4
KT HMATEA B ) S EHE T R AR IPAG A 2K 918« s g R S5 45 RO0F 1 J7 ) &
J& , ASEBRRT R RO T BURCR BERR 2 SRR i

(=) #F Fad A2 v £ R AA TH AP AT F AT 45 20 )L Z AR 2 Bk A 9 4R A K

ANTR) R AR 2R Y 1 A N T R 28 o i e R L 8 A 2 1 JERRE 0 s i), EL AL B[R] A5
AR IR LB 4 23 19 JEARE 48 T A RO B O S8 25 X ] A T PR DG EEORS ME 1) PR A SR LR A
HLP RIS S B 7 IS AR 5 A A0 M B G T 98 42, JE T 5 T e 2 TR 6 v BE RV 05 5 A 1R
RASHYRE TR FR o A TR0 XURS D 005 20 Fr) I RE L2, A N TR BB R e 2
FURAL AT X AR A W s W1 0 i L3, U0 8 3l 98 8 A 55 e 18 LA st i JFC oA R 0 Ay o 20022
177 K AU AR DI RS S R AR 1 LIRS AU S 1 5, (H AL 34 5 AR A At 2 P B U= 1
AU A U [ RS A S 2 25 A 68 B BB AL % > B gl SR | (H 76 A Ak B 5 1) A 0 B2 T 8 55 T I
F L MeA YR BT G O R A R AR LB A R U B AT IR B s
PRy 3 N S HD 3t T AR A R T LR (AR X AR A B SR

M U RETA 15 AR BN T BB 20 X =2 i e o L 38 4 2 1 SR B 0 A8 2 iy, Bd W 2B a0 T
B REH X 2 BT IR L ZE A 23 1 JBURE T B R R A7 A B U A BB R0 I 2R S A SEIERT
TR — BEE A RGN TR REAE BT G soh I RE B AR W e 8, KT R EEARREE S S
BT IR ARG I, A5 BT B0 B TR, AU TR Ry LB B 1T FR A
EERR 0] SRR S i A% GE 20T Tyt o D 00K A7 BR05 1A 25 7 4 e 9 PR SRS AN AL )
A, AN TR RE B R GE B bk HLARVE A 1 ROt LR, A R e i T AP B3l bl B |
KR BRSSO, JE I S BAT v £5 IE Em] sk R SR AR R L, AR T, O S R AN A
& IEACERZIN A O 5, Bamh T AR SN TR BEH S BT T i A Al AU, O A
TEGLI AR T, B e AL T ISR R 3 AP A S 0 9 S DL D 3 SR 1) 5 25 T o
AR EON T R o X L i K% F) 7 SR TR AL B S 50T A% 5 1 B A (B 5 | 5 55 T2 T A 4 50 B A
FIT, BEAh O T TUIT AR IS A SEBRACR T RESZ A BT R FRKOT R Y BRI, B
B BUT IR BN RE RS A ROt S B AHLP R LIS P ORI T Al B + I 52
#oeror



2575 SRR IR Y A2 XN T B 2 o 2 B R L B At 2 19 SRR ) O B2 ), 5k /o2 P A 28
IO T RE 0 18 i P g AR AL 1 = ) BT RS EL S bIL A, RE A o 32 5 B o L 38 1) e R 75 5K
LGRE S AKOF, T AP HE 1 30 5 1 Rk ey R i I EDIE 1 iy S i A WL P [ 7 48 i
RHE AL SR T SRR T . BE— 2D 0 MR B /N 2 S 5 b LA S IR BE D i T B 2
WA R EL S B 5| A e 2T BILR ) 4 e R ADUA 20 v e L A 05 s A A0 DL ) 1 A 5 S
A 58 SO T 2R U TR REEOR T HIA B o XAl At 2o o) 7 A 5 42 0N TR RE TR FE 1Y
“HAR AT LY A B AN

FOEY

25 B RTIR ARG R AR N T R 02 X 2 i e ik L B A 23 1 SRR ) kR Bt 2 Y OE 1)
PEFEVE T, S R w2 ARk L B AL S B IRRE ) 10 T B W S R B R R S, (AR Bk
E AN TR Re 2 v DL 2 UG G 207 . A iU N TR e H oA 2 5l Bh 27 AR ok L B4k
oG G ) ARy TR FATREA R R A GRS K e 0AE T, V78 53 75 S8 52 e 22 i RE iR L ZE 41
B IRGE ) KRN MIBTE LR e R KR R R0 H . BTt 2 DU L,

(—) EBHITAE, RGBSR R T F & B AR £ F 0N E TR

ORI R AE N TR REBCF M £ 538, B, W 23 i BUMXT EOR AT A5 &, EIRER
AN TR BB ARTEAL 2318 B F T A0 TV 77 o R4 B AR AR S, 2000 17 1A A= il =N T3
Be AN PUNNRE 2 AR Ut S BT, 4 se e TS PEAR B Bl DT AT S FE 2R T AR AR L EE A A S SR e
F1k R HR HOM TS5 A 2E AR L A 22 A SR IR ) R R AT, RGP A A A T
AE 2027 IO 15 FH SR W, 7 A 4l JL 38 A 1A 2 53 B PR 38 B0 W) L sh N 2%, & B A (0 I & sk G DA T 2%
FEMCIERN I B A0 DUAE N TR BB R AR O S DAAE 215 B R ) & e S H A 14 XU T T 3
SEIEE AR EE S5 A SO A LG —

( =) AL 33542 | 52 BLRASPEAG | 45 B AL A b 3F 45 69 7 2 4

B, Wit 20 BAR B AR A AHLE RV B SRR S B R X A8 AHL IR R A, o il
AW R | 5 5 A4 N T R RS R 4, 8 7 O 32 it AR XN T8 B 17 57 9 453 T
St o TALS , 7E R SEa T, vl i 40U 3 Pl R B =0 o B RE 2 AL B BE A R 5, T
JUEE AR B4R FE Rl B 5 BRI S 5 > o [) B o 200 A 00 |2 $L G B8 1) 3 52 37 5 ) A RS RS, B VR B
YR I B 22 St B0 51 5 KK S 5 09 BS54k 2206 2, +  58 bel P I iz Ak SRR & | o O
FAEIRAE N A BT SILE S HR S5 L RCR A s SIS 55 ug R L=
KIEH B RGP ALUE L, T I S0 B e 51 A B Bet ek A A S 5IE A RFEA XA T
BREZCE PRI OL Al AR AR P I R 5 SE 4R S B IR R IR F IR RE T i LE RE IR e
&, A E M A NS5 R R AR B SR B Be vz A, U A N TR e A i < — X — =
™ 7 Sy AN UME Rl AR BB VEAE 55 5 Bl ) K4t 252 2] 4R T A st 2

()Y REHEAFL, BUETHEERGEARKE AL R i

FEARME S 3 A i T8 B A A0 o 02 1 O B M AT IR B AR R 2= i o B iR 2 —
FEF FLUIRE v N 8 28 76 18 BC2E AT RR IR L B 2 A 2 o) S5k S5 B BE ) B R TG oK, R B AR R g A2
FRTHARA L I, AR & B ICER 5 40 B B R ik L 28 76 T I 947 o 5 1 I Bt A T RS
[F) 24 HU AR R 5 S (L AIOMUIE 335 R i IS 45 A7 MBS ) JLEE B PRI RR oK, AT 48 B AR FEAR R 222
s ARSI R IS R . [RIE FE 7 S A M A A 2R R R R L E A S e S B
b, IR RE AR PR AR A R 4 BEIE GRS 5 I 15 4 S 0 8 BB B, Sy ICHUIE 3 R B A L 5 42
HEZEFG At S BRI AR | O SRR [ i L 38 O Ak 85 3 {5 BAME R R, I 4547 R e fig L 25 5 AL 1 45 R
SIS RS, I R 1 5% I R LERTF RN 507 D ae iR AL B | i R 45 282 1 Fe ik L



HHREME GO T R h e Bz a2

(W) &R, WA X T Fid 2 &30 4% 69 18 R ALH]

T, R S e AL 5 R AT A S BB SRR R L WSS, AR N T RE R
W EW) TR REA RO TR R L AL S 5 b, @ e ) 4 B Be R e o 2 9 L 3l ik
i, T M EAR R RE WS LS, i S S B AR S 1, 8 A U
BN SHERE 8 RGP SR AR I A AR IR L EE DA IR R R I S S R
HE BT ED N RO AR S e &= 215, i 20 1 3h B 30 i e 1w 47 29 51
T, B R AR AR L B BRI ) IR S RS S AR i U R R A SRR R R L, A
FERE S AR UELIT S AR RIS R R . —J7 T, R BA RAFESUZ AR EAL B3R RGITAG
PRI LB A1 IR R A 52 SR S A% 0 BE D 5 55 — 5 T i B0 S5 b i B AR L A AR A o AL
PP IO SRR LB e B B A h AT RIS B 4

SE

[1] Zskak, A, 250, F. 33T 4L R A 0 Hra . A T A &Rk 5[]
FATHH AR ,2023(8) :10-20.

[2]%&k B, F 2, 24,5 7 AF Y F2 5 AR A ZEAKFRE KT % =4 SSES a1l 3%
HIE[T] A RIPERFFRAAFAFI) ,2024,42(5) : 1-32.

[3]AA AR L B RAFAINEZHARREGE LS AL RIA[T]. FAKFHRL,2025(8) :
22-32.

[4]852, TXE REFAREHLFT XK BERE R ()] FA KA AL,2025(8) :33-44.

[512%%, FB A 02T )LEHERE . T8 BREEA[]]. FATHF AL ,2025(4):
47-57.

[6]KIRST S, DIEHM R, BOGL K, et al. Fostering socio-emotional competencies in children on the
autism spectrum using a parent-assisted serious game ; a multicenter randomized controlled trial[ J ]. Behaviour
research and therapy,2022,152.104068.

(7] RAMR, 2RF ANEESRFEREERNAG FHREMNQESHKZEHL[]].F B EALHK
#,2025(9) :63-69,78.

[ 8 ]OECD. Initial policy considerations for generative artificial intelligence [ EB/OL].(2023-09-18)
[ 2025 — 01 — 02 ]. https://www. oecd. org/en/publications/initial-policy-considerations-for-generative-artificial -
intelligence_fae2d1e6-en. html.

[9]SOHN J S, LEE E, KIM J J, et al. Implementation of generative Al for the assessment and treatment
of autism spectrum disorders; a scoping review[ J]. Frontiers in psychiatry,2025,16:1628216.

[10] Az, ARAL, AR A 7 32 RO MR ILEMAIIZF [J]. FAHF AR ,2025(1) ;
57-68.

[11]RARF, # M. ChatGPT/ £ S XA TH f 55 B F 4197 . ML LR Z R R[J]. 4 RIFE K F
PR(EFAFIR),2023,41(7) :1-14.

(2] FF ,A%E G 5 ARXALFRGKETLASLREZ . A ChatGPT 2% A HI[]].F
HiZ A2 HF ,2023,43(4) :24-31,51.

(B3], EZRBAFHFUT T THIILRFEFI TR E EATS5FN[]]. FaT4F o
7%.,2025(7) :86-90.

[14]ATCHLEY P, PANNELL H, WOFFORD K, et al. Human and AI collaboration in the higher

education environment: opportunities and concerns[ J ] .Cognitive research: principles and implications, 2024,



9(20) :20.

[15] LO C K. What is the impact of ChatGPT on education? A rapid review of the literature [ J].
Education sciences,2023,13(4) :410-425.

[16 ]GARG S, SHARMA S. Impact of artificial intelligence in special need education to promote
inclusive pedagogy[ J]. International journal of information and education technology,2020,10(7) :523-527.

[17]SERRET S, HUN S, TAKIMOVA G, et al. Facing the challenge of teaching emotions to individuals
with low- and high-functioning autism using a new serious game; a pilot study[ J]. Molecular autism,2014
(5):1-17.

[ 18 JFRIDIN M. Storytelling by a kindergarten social assistive robot: a tool for constructive learning in
preschool education[ J]. Computers & education,2014(70) :53-64.

[19]TUOMI 1. Artificial intelligence, 21st century competences, and socio-emotional learning in
education; more than high-risk? [J]. European journal of education,2022,57(4) :601-619.

[20] DALE B A, RISPOLI K, RUBLE L A. Social emotional learning in young children with autism
spectrum disorder[ J]. Perspectives on early childhood psychology and education,2022,6(2) :12.

[21 JALQITHAMI S, ALZAHRANI M, ALZAHRANI A, et al. AR-therapist: design and simulation of
an AR-game environment as a CBT for patients with ADHD[ J]. Healthcare,2019,7(4) ;146.

[22]KOSE B, TEMIZKAN E, ARAN O T, et al. Where exactly is the therapist in virtual reality and
game-based rehabilitation applications? A randomized controlled trial in children with specific learning
disability[ J]. Games for health journal ,2022,11(3) :200-206.

[23 ] SOLEIMAN P, MORADI H, MEHRALIZADEH B, et al. Fully robotic social environment for
teaching and practicing affective interaction; case of teaching emotion recognition skills to children with autism
spectrum disorder, a pilot study[ J]. Frontiers in robotics and AI,2023,10;1088582.

[24]ZHAO J, ZHANG X, LU Y, et al. Virtual reality technology enhances the cognitive and social
communication of children with autism spectrum disorder[ J]. Frontiers in public health,2022,10:1029392.

[25]LAM L. T, WONG E M Y. Enhancing social-emotional well-being in young children through
improving teachers’ social-emotional competence and curriculum design in Hong Kong [ J]. International
journal of child care and education policy,2017,11(1) :1-14.

[26 ]LORENZO G, LORENZO-LLEDO A. The use of artificial intelligence for detecting the duration of
autistic students’ emotions in social interaction with the NAO robot: a case study[ J]. International journal of
information technology,2024,16(2) :625-631.

[27 ] BREAZEAL C, HARRIS P L, DESTENO D, et al. Young children treat robots as informants[ J].
Topics in cognitive science ,2016,8(2) :481-491.

[28] RIBI F N, YOKOYAMA A, TURNER D C. Comparison of children’s behavior toward Sony’s
robotic dog AIBO and a real dog: a pilot study[ J]. Anthrozoos,2008,21(3) ;245-256.

[29 ] BEAUMONT R, SOFRONOFF K. A multi-component social skills intervention for children with
Asperger syndrome: the junior detective training program [ J]. Journal of child psychology and psychiatry,
2008,49(7) ;743-753.

[30 ] BIOULAC S, MICOULAUD-FRANCHI J A, MAIRE J, et al. Virtual remediation versus
methylphenidate to improve distractibility in children with ADHD: a controlled randomized clinical trial study
[J]. Journal of attention disorders,2020,24(2) :326—335.

[31]KOLK A, SAARD M, ROSTSINSKAJA A, et al. Power of combined modern technology:

multitouch-multiuser tabletops and virtual reality platforms (PowerVR) in social communication skills training for



children with neurological disorders: a pilot study[J]. Applied neuropsychology: child,2023,12(3) :187-196.

[ 32 ]MUHARIB R, ALZRAYER N M. The use of high-tech speech-generating devices as an evidence-
based practice for children with autism spectrum disorders: a meta-analysis[ J ]. Review journal of autism and
developmental disorders,2018,5(1) :43-57.

[33]EDEN S, OREN A. Computer-mediated intervention to foster prosocial ability among children with
autism[ J]. Journal of computer assisted learning,2021,37(1) :275-286.

[34 ]SMITH C R. Assessment alternatives; non-standardized procedures[ J]. School psychology review,
1980,9(1) :46-57.

[35] GLASS G V. Primary, secondary, and meta-analysis of research [ J]. Educational researcher,
1976,5(10) :3-8.

[36] 4238, JUE &, #ilde B N3 T HARMRA M 7 FFREARL[]]AREFHA, 2022,
32(6) :25-34.

[37]KMET L M, LEE R C, COOK L S. Standard quality assessment criteria for evaluating primary
research papers from a variety of fields [ R ]. Alberta; Alberta Heritage Foundation for Medical
Research ,2004.

[38] TANABE H, SHIRAISHI T, SATO H, et al. A concept for emotion recognition systems for
children with profound intellectual and multiple disabilities based on artificial intelligence using physiological
and motion signals[ J]. Disability and rehabilitation; assistive technology,2024,19(4) :1319-1326.

[39] WONG K P, QIN J. Effectiveness of social virtual reality training in enhancing social interaction
skills in children with attention-deficit/hyperactivity disorder: protocol for a three-arm pilot randomized
controlled trial[ J]. JMIR research protocols,2023,12;e48208.

[40]DI GIUSTO V, PURPURA G, ZORZI C F, et al. Virtual reality rehabilitation program on
executive functions of children with specific learning disorders: a pilot study[ J]. Frontiers in psychology,
2023,14: 1241860.

[41]ULUER P, KOSE H, GUMUSLU E, et al. Experience with an affective robot assistant for children
with hearing disabilities[ J]. International journal of social robotics,2023,15(4) :643-660.

[42]SHI Z, GROECHEL T R, JAIN S, et al. Toward personalized affect-aware socially assistive robot
tutors for long-term interventions with children with autism[ J]. ACM transactions on human-robot interaction
(THRI) ,2022,11(4) :1-28.

[43] AMAT A Z, ZHAO H, SWANSON A, et al. Design of an interactive virtual reality system,
InViRS, for joint attention practice in autistic children [ J]. IEEE transactions on neural systems and
rehabilitation engineering,2021,29. 1866-1876.

[44 ]BEIDEL D C, TUERK P W, SPITALNICK J, et al. Treating childhood social anxiety disorder with
virtual environments and serious games: a randomized trial[ J]. Behavior therapy,2021, 52(6) :1351-1363.

[45]OADES-SESE G V, CAHILL A, ALLEN J W P, et al. Effectiveness of sesame workshop’s little
children, big challenges: a digital media SEL intervention for preschool classrooms[ J]. Psychology in the
schools,2021,58(10) :2041-2067.

[46] BUTTI N, BIFFI E, GENOVA C, et al. Virtual reality social prediction improvement and
rehabilitation intensive training ( VR-SPIRIT) for paediatric patients with congenital cerebellar diseases: study
protocol of a randomised controlled trial[ J]. Trials,2020,21(1) :1-12.

[47]KOLLINS S H, DELOSS D J, CAADAS E, et al. A novel digital intervention for actively reducing
severity of paediatric ADHD ( STARS-ADHD) : a randomised controlled trial[ J].The lancet digital health,



2020,2(4) :el68-el78.

[48] KIM S, RYU J H, CHOI Y, et al. Eye-contact game using mixed reality for the treatment of
children with attention deficit hyperactivity disorder[ J]. IEEE access,2020,8:45996-46006.

[49]EOM H, KIM K, LEE S, et al. Development of virtual reality continuous performance test utilizing
social cues for children and adolescents with attention-deficit/hyperactivity disorder[ J]. Cyberpsychology,
behavior, and social networking,2019,22(3) :198-204.

[50] PARSONS D, CORDIER R, LEE H, et al. A randomised controlled trial of an information
communication technology delivered intervention for children with autism spectrum disorder living in regional
Australia[ J]. Journal of autism and developmental disorders,2019,49(2) :569-581.

[51 JOUHERROU N, ELHAMMOUMI O, BENMARRAKCHI F, et al. Comparative study on emotions
analysis from facial expressions in children with and without learning disabilities in virtual learning
environment[ J |. Education and information technologies,2019,24(2) :1777-1792.

[52]VOSS C, SCHWARTZ J, DANIELS J, et al. Effect of wearable digital intervention for improving
socialization in children with autism spectrum disorder;: a randomized clinical trial[ J]. JAMA pediatrics,
2019,173(5) :446-454.

[ 53] CLABAUGH C, MAHAJAN K, JAIN S, et al. Long-term personalization of an in-home socially
assistive robot for children with autism spectrum disorders[ J]. Frontiers in robotics and AI,2019,6.110.

[54 ] PORAYSKA-POMSTA K, ALCORN A M, AVRAMIDES K, et al. Blending human and artificial
intelligence to support autistic children’s social communication skills[ J]. ACM transactions on computer-
human interaction ( TOCHI) ,2018,25(6) :1-35.

[ 55 ] MENCATTINI A, MOSCIANO F, COMES M C, et al. An emotional modulation model as signature
for the identification of children developmental disorders[ J]. Scientific reports,2018,8(1) :14487.

[56 ]ARECES D, DOCKRELL J, GARCIA T, et al. Analysis of cognitive and attentional profiles in
children with and without ADHD using an innovative virtual reality tool[ J]. PloS one,2018,13(8) :e0201039.

[57 ] FRIDENSON-HAYO S, BERGGREN S, LASSALLE A, et al.  Emotiplay’ : a serious game for
learning about emotions in children with autism: results of a cross-cultural evaluation[ J]. European child &
adolescent psychiatry ,2017,26(8) :979-992.

[ 58 ] WHITEHOUSE A J O, GRANICH J, ALVARES G, et al. A randomised controlled trial of an iP
ad-based application to complement early behavioural intervention in autism spectrum disorder[ J]. Journal of
child psychology and psychiatry,2017, 58(9) .1042-1052.

[59]IP HHS, WONG S W L, CHAN D F Y, et al. Virtual reality enabled training for social
adaptation in inclusive education settings for school-aged children with autism spectrum disorder ( ASD)
[ C]//9th International conference on blending learning, ICBL 2016: blended learning: aligning theory with
practices. Cham: Springer International Publishing,2016:94-102.

[60] BONO V, NARZISI A, JOUEN A-L, et al. GOLIAH: a gaming platform for home-based
intervention in autism-principles and design[ J]. Frontiers in psychiatry,2016,7; 70.

[61 ]FRIEDRICH E V C, SIVANATHAN A, LIM T, et al. An effective neurofeedback intervention to
improve social interactions in children with autism spectrum disorder[ J]. Journal of autism and developmental
disorders,2015,45(12) :4084-4100.

[62]RICE L M, WALL C A, FOGEL A, et al. Computer-assisted face processing instruction improves
emotion recognition, mentalizing, and social skills in students with ASD [ J]. Journal of autism and

developmental disorders,2015,45(7) :2176-2186.



[63]GORDON I, PIERCE M D, BARTLETT M S, et al. Training facial expression production in children
on the autism spectrum[ J]. Journal of autism and developmental disorders,2014,44(10) :2486—-2498.

[ 64 ] BORENSTEIN M, HEDGES L V, HIGGINS J P T, et al. A basic introduction to fixed-effect and
random-effects models for meta-analysis[ J]. Research synthesis methods,2010,1(2) :97-111.

[65]COHEN J. A power primer[ J]. Psychological bulletin, 1992,112(1) ;155-159.

(66 A, 2% Z R BEXFTLAYILBG LA FALIEERE[]]. FAHEFHR,2025(5)
91-94.

[67] 2 RAZXBREERLET TR FHWADILEASEEZR NG R, —REMLERFR
[J]. 3 AT A AT ,2025(9) :14-25.

[68] %35, %7 & , A 833k K 587 L& B R R B IO 50 A& L PR ] EL 3R 2R F AL 8Y
Hrm[ )] FATHE AT ,2025(9) :38-48.

[69] M Beie, X #46 , F#, F HIILAR P AT SR FHERARE REHKEZ[]]. FHHF A
7.,2025(5) :82-85.

Does Generative Artificial Intelligence Teaching Affects the
Social-Emotional Abilities of Preschool Children with Special Needs
—A Meta-Analysis Based on 36 International Experimental and
Quasi-Experimental Studies
FENG Xuezhen, GUAN Wenjun, XU Enwei
( School of Educational Science, Xinjiang Normal University, Urumgqi 830017 China)

Abstract; The impact of generative Al teaching on the social-emotional abilities of preschool children
with special needs remains a subject of debate in academic circles. This study employs a meta-analysis
approach, using the CMA 3.0 system to analyze 36 empirical studies on the effect of generative Al teaching on
the social-emotional development of preschool children with special needs. The results show that generative Al
teaching has a moderate and significant positive effect on the overall development of social-emotional abilities
in preschool children with special needs. Moreover, it exerts significant positive impacts on all five dimensions
of social-emotional abilities, with no significant differences in between-group effects. Three moderating
variables—experiment duration, generative Al teaching model, and the type of special needs—were found to
positively enhance social-emotional abilities in preschool children, with significant differences in between-
group effects, indicating these as key moderating variables. Based on these findings, it is recommended that
future efforts focus on reshaping the role of teachers, optimizing implementation strategies, advancing
technology development, and improving process design to better support generative Al teaching, thereby
fostering the development of social-emotional abilities in preschool children with special needs.

Key words: preschool children with special needs; generative artificial intelligence teaching; social-

emotional abilities; meta-analysis
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