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C) I BEAT N R <70 73 AFAE— D ELZ N IA R/
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R ERE EREHE R ST A (S .
2019KY-004-01) , & 7F v B ARG g5 W rhcs
(ChiCTR1900024413) . A 5% 3o 2 v 3 56 41 1 V%
445, %} HE LI 7% 4 191, 3k 52 3 58 R T 4 R
5 W IR AR E UL 1. T ARG R 2 ) (in-
tention—to—treat, ITT) 73T, SLFRINA ST AECH 60 4],
2 AR SR AR AR R R A AT N R RO
H BN LA — R e, 2 RS 2EE L(P>
0.05), AWM, ki,
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Figure 1 Research flow chart

R1 2E—ERILE

Table 1 Comparison of general data between two groups

gl bk 501/ 491 SR AR Bl TR AT ML H B/ (n, %)
5 53 [ (%5, %) (C-WYCSID)/(x+s,%77)  (VABS-C)/(xs,%') ) K )
XTHRZH 30 26 4 4.8040.82 58.03+3.31 56.07+3.10 714(95.20)  36(4.80)
RIGH 30 24 6 4.90+0.73 57.83+4.11 56.30+3.81 717(95.60)  33(4.40)
Y2/ tE 0.480 0.390 -0.208 0.260 0.137
P& 0.488 0.694 0.795 0.712

T JORARRE = VPG B — G AR HB 4 5 K80 .

Note: Chronological age = date of assessment — (day of birth + day of preterm birth).
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2.1 KA RATFEVE BRI, A
3AELL IR YT 250 1 JLEE IR T A FH R 4 i i F
KB IA R S PEAR RNl 25 2R GE R A7 B AL Bk
AT GRS, AL 455 605 B 2 [A) R38O T 7
FRGETE AL A BE 25 #4) 41 21 156 77 55 A5 I I 2
Heo @ F09e B2k . JLEXT R G0 By K R R4 A0
AVCEL , MR 405 b s 22 b fA BEHL S BLY) 3490 8 S2 DL e
H B 25 @ s B F0 58 I 25 . JLEE T s ¥ 48
A B H DL TE ) S ANER SE KR S gR A TR 2
BT oE R B R A . G MR
Y5 AR e B MR B 7 s N ] S ek e vE
T4k, JLET B i — T REHLAEfL B9 /T 2
BRI 15 5 AT R A G A — 3, IR PR
BN o @ S ICAZ NS - BRI TAEIEZ 51
10 IR B/ WS /N Ie e f b
JLEFRIET R Ak N Ew i & . & W
B 25 R A2 RE SN S AL 5 T A HEEUR DR RS0
Yio ERPERSE T, JLEME R T A b A R SECn
WIS A4 ), L 6 AW AR B ik
500, MR 4 5 U, — 25 20 1 5t BE A% i R TR B 1L
JLEE W IERA 7 %6 s bR LS BEPLH I — sk Bk T 8
B E R AR e H R )L T 5
B B B R4 o ARG EALE B AT
St Bk R NS, AT AR IS L3 M i AT 55 2 BE
T PR R AT S5 R . BRI 2 4 min/ IR,
Y25 A /K, 4 20 min/IK .
2.1.2 XNPREA SRAA TN DI 07 6 3k
T 2016 4L L EE & B 22 ) 2o i il < ) B
AT, BB 3AELL E AR K LG T IE
PAT. AU GAT 55 A b T8 R 5 8]
BE PGE T LS A2 AL E 45 R 4 2L e i Yl
Sk, LAY R ER  BUR FCAZ AL S kAT )1 25
BTG AT 55 B 400 U M K S 2 56 T L8 B 1A 25 1
e ) o IR AR A 4
2.2 JFRONEE
221 FELRER R -2 A &R

i %% 6 it (Beery—Buktenica developmental test of vi-
sual—-motor integration sixth edition, VMI-6) 2 5440
B8 S0 43I 565 (visual perception test, VPT) HF7F
SEMFIE I RE . 2R TE I 5 H AR YA 6] Y
VR, 30 8, AR W) 4h 3 DK = H 2z s
() 27 A JURT B |, I HAT: 55 XE 3 320 3 36 n , R 28 %6k
L8157
222 WwEHRErE @ KR a0 % (Peabody
picture vocabulary test, PPVT) ] & 2 21 3% i JL# 1)
FHCRE Y. AR iR EAE 764 24 T E L E
(3.5~8% )it 4T TN, 45 R Bon iz R EA K
N —Z0 M (cronbach’s =0.94) . 1Z 86L&
12030 H 38 2k W AR i A7 T 09 300 H R R A5 6 i
/G @ Conners 5 B i IR 7] 4 (parent symptom
questionnaire , PSQ) & 75 PFAl A BEIF 2 19 L 1 &
JIMSCAT Jy ) >0 s AL 1 0] 35 ] T 3~
17% )L A5 4815 B AR SR RIES |, 4%
FHT 00 A 47 A 1) L, R )2 1 08 0 5 22 sl I, 3t
A AT IR 2 > RO B Rl R vp Bl -2 8 R R
MZEHEE 6 N ¥, HATH = 1 N 8 —EE (eron-
bach’s «=0.92) , K FH 0~3 43 4 HiT4) 435 B = A 1
Sy )@ WY ARG SR ] 2 2] ) wh 8l -2 5
2 IR EE P e s o
23 Bl itk

FF AT $5 40 24 4 ] SPSS 25.0 #EAT 48, R
FHITT 534 , it 7% 52435 ) 5k S (B R AR IR U ML 235
BRI AT AR . FEZR N T GE T TR 4 R 2% S
AR FH P REAS K30 0 xR 5 o Be it e B, g
FHR A MBSy B 2R T 105 15 [] 7 22800 B
) 280107 M A2 EL AN, DASZ A3 0 52 R AR I L B K
P AR EAE NS o A A R ] S0 5 )
REVFZ B AR R 25 (H3EA T 2R, Il b 4037 ¢ 4 3
Y dE S % Mann—Whitney U K 55 LA (0] 22 5% 0 K
KK a=0.05.
3 & R
3.1 24167 BV VPT VFor B AR LA

IR LR S M 45 R 7, IDD JLEE /Y VPT
PO AT 3 B 2H X IR 52 B AN (P<<0.05) , i —
A AT A 1] ([R]— B ] s AN [R) 2H) 19 FE B e s, 1
YAEIRIT IR -I1RIT R [d=0.56,95% €1(0.05,1.08) ]
B 7 1 -5 97 11 [d=0.80, 95% €1(0.27, 1.32) |
VPT 373 B Bl 38 SO0 T X R4 (P<<0.01) o L
22,
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®2 2BFEBITRIGMMETIA VPT IS HRE & & MER ST 4 R (5+s) oy
Table 2 Comparison of VPT scores using mixed linear model analysis between two groups before and
after treatment and follow—up (¥+s) Scores
415 fo%k IRITHI BT A [SER%]
Xf 2 26 61.27+16.25 71.99+12.36 79.60+12.10
N | 26 62.13+16.67 78.60+11.02 88.23+9.45
ikl P=0.091
Fisf 1] P<<0.01
21 X s ] P=0.005
HHIE] H A GRYT TR —TRYT R P<0.01
2 1] He A (BT —1RYTHT) P<0.01

YA~
B 7~

0.56(0.05,1.08)
0.80(0.27,1.32)

3.2 2411 HG BEV PPVT . PSQ VEA 8L EERR

TR AR Mr 45 R 7, IDD JLEE Y PSQ
24 2] [n) 8 PSQ M sl -2 s KA B 3 1 4L (P<
0.05) , B % jE 2 R 2R it 156 41 78 PSQ 2% 2 [7]
L PSQ e B - 22 Bl 7 T B R0 R T R
20 ;1DD JL ) PSQ 2% 2] ] @\ PSQ #l8h- 2 511 . PSQ
L SR EUEA B I TR (P<<0.05) , B % &
B ) R 2, 2 4L AEIR YT IS BV IR A PSQ 2 ) ]

W PSQ #h 8- 5\ PSQ £ sh38 £ 1 A PEAS 7543
IR IK O B 25 IDD JL#E ) PPVT W50 BA
A X BRI A BN (P<<0.05) , it — i T4l
[i) (7] — Fsf ) A5 AN R ) 1) B 3 S iR 4L 7 R T
JG —V8JT T [d=0.20,95% CI(-0.30,0.71) ] Al Fti 1)
W-IBYTRIT[d=0.79,95% CI(0.27,1.32) ]3¥4 PPVT.
PSQ 2% Al [ d=-0.01,95% CI1(-0.62,0.40) ] ek
FRCRPE T X IRA4L(P<0.01) ., WLF3.

R3 2HFERTEIEFRETIH PPVT 1 PSQ TS HIE & & MBI DT L5 R (2s) oy

Table 3 Comparison of PPVT and PSQ scores using mixed linear model analysis between two groups before and

after treatment and follow—up (x=+s) Scores
151 (7 G _ _ PsQEAmE
TRYT I WBIT IR [SiERYi] IRITHY BT SRl
popiicE| 26 12.83+5.62 15.07£4.88 16.50+3.99 2.13+0.19  2.01£0.17  1.9040.17
e 26 13.40+5.10 17.37£4.51 19.80+4.35 2.33+0.31  2.03£0.17 1.8840.19
215 P=0.092 P<0.01
Fsf i) P<0.01 P<0.01
21 X i) P<0.01 P=0.089
2] [A] He 3 (FAY7 S5 —R YT i) P<0.01 P=0.096
20 ] e (BE T IR Y7 ) P<0.01 P=0.023
YRIT JE AL R RN 0.20(-0.30,0.71) 0.12(-0.39,0.62)
i 15 201 ) 280 0.79(0.27,1.32) -0.11(=0.62,0.40)
PSQ ihzh-Z£3) PSQZ 3541
YRIT T BIT A [SE89} TRIT T BT R By
1.944+0.30 1.73+0.34 1.6320.33 1.87+0.17 1.76£0.20 1.66+0.18
2.0840.42 1.97+0.34 1.784+0.25 1.96+0.23 1.83+0.16 1.724+0.15
P=0.028 P=0.128
P<0.01 P<0.01
P=0.294 P=0.431
P=0.206 P=0.467
P=0.122 P=0.332

0.06(-0.44,0.57)
0.51(0.00,1.03)

0.39(-0.12,0.90)
0.36(-0.15,0.87)

400



RIS TR LU B DI G0 8 ) 26 7 s LB R e DT RE A 32 1)

4 it £

ABF R 5 T REJE S d L REIR 20 min BT
ML B A I 2506 8 0 B WA L 25 A 6
FHIC T RE (RS0, 45 5 & I TS LGS B oA il 2k a]
DL SO i85 0 & B RS ) LEE LN e D g L2
M Re I FE R I ThGe , FE AL v T RE 2% > e -]
5 T A CGE RCR IS TN TN 2k, H P A%
TR 34 AT gL s,

AN B F 5T 6 RF 2 B E 3 ML 3 B oA I 2k
FERRE ) LEE AN 8 D RE 7 T AR . WAN 5804
1844 6~20 % [ AT B2 R J) & B Bt i fE [RZR A 1R
(Down syndrome, DS) f & U547 M40 48 J&] BEJE 19k,
60 min/ UK A THEAHLEE BN F0I 25, 25 5% T Pl il
P AL 1 BB IS 4 s ) B A 3 el
PARK 25" FH 1A HL5 B T. B CoTras—C X} 29 £4
& B JLE R T o 10 F AR 2 ¥k L EFYK 30 min
F TS HLEE B NI 25, & IR 25 28 000 5 FTTA
BB WA TGN R E . AR 5
A =1 21 B NS | 20 2 o 1 = N S [ 2 o S
500 min, AH b FREAEAFSE , U2 0, A2 3040 i
H/N(4~6.5 % I HTRT B ) | [FRE HUS 38 4f- () AN
SENRCR , BAERE U7 AT A B br a5 R . X R
B R A T AL B N T DU = R E
B fi JL 3 AL AT SE D RE

MR, AL B I s i) LA 0o
Ty tie i e s E H AT g -5 00805t 2 g AH DG 18 K ik #i
Rl PR G, LR R LA B
LR A T i £ T A [ e R A A
e BRI 25 T 8 2 [A] Ah 3 CAnoc BRTE RS 1Y
BEIMGFAE )25 L5 I 2o 90315 D) 6 1) el 58
YERIPT e S s G i e s B 455 T
G AR A2 25 M B D Re 1 el AR A G . T AL B A
Nt T o E kg W e 2 A
B s TR AT 2 BE RGNS R A BT
PTHLE S 52 S I ZR) F sh P R, i
PR A R R YR R AR 2 2 ek IR )Y
Ui 3 T AR A 11 25 3 30 1 3% S i R 1] Zowf B DA
— R B Y RRCRD . XS R R 4 B T oGE R
1% B A LE M S TI6E

AT IR K, 5 A% GE LA s I R AR T
THA AU B A HIN 25 e 2 8t & 18 1 & B AL
TN A, MR T2 ) IR R R AR ST R ()
A, W R, AN D RE 5 ) LEE B9 R J1oK )
AH IS AR T RE B S T RE S R L EE Y
22 2R AN TR I 27 AR PR K | ERa] TH 531 DR A i 22
JEETR R AR LN e DI RE Y S 5 AT

JERIH I Sl A G, AN S 555 B Y

AL A S5 B R R B R, AR AR

AL EGRIPR SR R R 5E D RE 2 5 W R A T

Zrm TERE ) BB AL A R IR B R

AW FE I e LRI 5 2 ) ) T 15 DLk,

AR T D 32 B AR B RE XS LR S T RE 5 Ak R

P B AR U) R BOCHE 2 M E D) RE Y 2

AT RERZNA T e 32 BR AR £ AE , 18 B e Tl AR

BB R AR Tl R I . PR, X 2 i A

J1 %k Wk L AT B AU B R 2, A7

BT fedt s I RE A R
AW FAIAEAELL TR R : O Z RT3 A

JIAE LR IR G, AR RN . A5 Al —

AT 22 D REEAS B I PR SE , WSS LA B

AR ) kB R LRI GRCR . @ A

WFFEULES 1L AN 2R3 IDD LA 052

T RE B FRESZASCR , (ERT LA IR 32 = it L B o 2

AE N BESCR M AR, A5 T EAT 2 5T AR

JHAMEENE . B ABFTE BYPFAL 55 32 2 0 il 2800

PR AR e —E B9 WL, s = 0L i 1L 48

b AT LS A IR 28 B BOR 5 11 S AL A B

IR ZRAR P AR A 5 it — 20 R T B LA B

INHIZRAGE T B AL -

25 b ARG SR 5 R TSR Bl A

Y G5 R A RO B 2 I8 BT 0 1 R 0 L A AL

L DIRE , [ i d A E 1 5 AL E A SC Y IR o )

()R AT I R EGE R T UL E A — R 3L

FBro EF WAl )k E Reb )L A 5L R T

b, WA S AL A B AR I 2R AT AR Il

25, T 3E— 5 e J L PRI R o 2 i B T 5 X

825 > M T ]l

2243k

(1] SEEKSPNEE =22 sl S ot (M) s . b
T AU IR 2 AL, 2016:69-81.

American Psychiatric Association. Diagnostic and statistical man-
ual of mental disorders [M]. 5th Ed. Beijing: Peking University
Press,2016:69-81.

(2] AB#, PhEAR, B E, 45 . BT ICD-11 F1 ICF 93 15k A
WSRO ], i B R S S 5B 2019, 25(1)
1-5.

Z0U M, SUN H W, QIU Z Y, et al. Terminology, diagnosis and
classification of intellectual disability using WHO ICD-11 and
ICF [J]. Chin J Rehabil Theory Pract ,2019,25(1):1-5.

[3] WEGSCHEID M L, ANASTASAKI C,HARTIGAN K A, et al. Pa-
tient=derived iPSC~cerebral organoid modeling of the 17¢q11.2 mi-
crodeletion syndrome establishes CRLF; as a critical regulator of
neurogenesis [ ] . Cell reports,2021,36(1):109315.

[4] Global Research on Developmental Disabilities Collaborators. De-

velopmental disabilities among children younger than 5 years in

401



FES 241

2023 4F 533 % 55

[10]

[11]

[12]

[13]

[14]

[15]

402

195 countries and territories, 1990-2016: a systematic analysis
for the Global Burden of Disease Study 2016 [J]. T Lancet Glob
Health,2018,6(10) :e1100~e1121.

ERGIR . -tk E A %A AHEB/OL]. (2021-05-
11) [2022-06-11]. http://www. gov. en/guoqing/20205/13/con-
tent_5606149.htm.

National Bureau of Statistics. Bulletin of the Seventh National
Census Population [EB/OLJ. (2021-05-11)[2022-06-11]. http://
www.gov.cn/guoqing/20205/13/content_5606149.htm.

FWEDS, B HE, ANE A, 45 B BRI B A - B 2R
Fy ik M (1], R HEA e 5 52, 2019, 25(1) 1 22-28.
WANG S N,QIU Z Y,SUN H W, et al. Vocational rehabilitation
for people with intellectual disability: theoretical framework,
approaches and services [ J]. Chin J Rehabil Theory Pract, 2019,
25(1):22-28.

I AYE, ARG, R, 45 . BT S TR U BRI e o S
FESZAE BT 9 - IR AR A T i PR R [ ). o [ B S 3 5 5
#£,2020,26(2):125-135.

QIU Z Y, LI L,CHEN D, et al. Research on rehabilitation guide-
lines using World Health Organization family international classi-
fications : framework and approaches [J]. Chin J Rehabil Theory
Pract,2020,26(2) : 125-135.

WAN Y T, CHIANG C S,CHEN S C ], et al. The effectiveness of
the computerized visual perceptual training program on individu-
als with Down syndrome: an fMRI study [J]. Res Dev Disabil,
2017,66:1-15.

OLDRATI V, CORTI C, POGGI G, et al. Effectiveness of compu-
terized cognitive training programs (CCTP) with game-like fea-
tures in children with or without neuropsychological disorders: a
meta—analytic investigation [ ] ]. Neuropsychol Rev,2020,30(1):
126-141.

PRUSSIEN K V,SICILIANO R E, CIRIEGIO A E, et al. Correlates
of cognitive function in sickle cell disease: a meta—analysis [J]. J
Pediatr Psychol ,2020,45(2) : 145-155.

ER FAMES . LTEE AT RS RE(T ], LA R
Z4iki,2012,20(6) :519-521.

WANG L, TONG M L. Research progress in visual perceptual
development of children [J]. Chin J Child Health Care, 2012,
20(6):519-521.

KIRK H E, GRAY K,RIBY D M, et al. Visual attention and aca-
demic performance in children with developmental disabilities and
behavioural attention deficits [J]. Dev Sei,2017,20(6) : 1-12.
KIRK H E, GRAY K M, ELLIS K, et al. Computerised attention
training for children with intellectual and developmental disabili-
ties: a randomised controlled trial [J]. J Child Psychol Psychia-
try,2016,57(12) : 1380-1389.

XA . 27 2] A L FE L DEI8 S 5 5 S SO 2 5 oy
Frl1]. shEAT R BE2ERE 2001, 10(2) : 146.

LIU S H. Analysis of visual-motor integrated development and
Raven test results of children with learning disabilities [J]. Chin
J Behav Med Sci, 2001,10(2) : 146.

BRI AR, TS R LR L SE TR R
SGBIFTEL) ] R A R4, 2017,31(3) :82-87.

MAO R J,CUI S,ZHANG W, et al. An experimental study of visual
and auditory attention in children with dictation difficulties [J1.7
Beijing Union Univ,2017,31 (3):82-87.

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

AT RS R, 45 . W e 48 G IR FIOAE PRI 3 1
Rt LB R[], A 2# 4k, 2022,32(4) :314-319.

HUANG Q J,ZHOU K, LIU Z H, et al. Effect of auditory integra-
tion training on children with autism spectrum disorder and audi-
tory attention disorder [J]. Rehabil Med,2022,32(4) :314-319.
FEAR, r %, FARE 55 B R B R T k[T ]
R A FHE 5 S, 2020, 26(8) : 881-884.

TANG J L, FANG L L, WANG Y Z, et al. Advance in early inter-
vention of intellectual development disorders (review) [J]. Chin
J Rehabil Theory Pract,2020,26(8) :881-884.

SAGI D. Perceptual learning in vision research [J]. Vision Res,
2011,51(13):1552-1566.

ZHANG R, TADIN D. Disentangling locus of perceptual learning
in the visual hierarchy of motion processing [J . Sci Rep, 2019,
9(1):1557.

DOSHER B, LU Z L. Visual perceptual learning and models [J].
Annu Rev Vis Seci,2017,3:343-363.

LU Z L, HUA T M, HUANG C B, et al. Visual perceptual
learning [J]. Neurobiol Learn Mem,2011,95(2) :145-151.

LU Z L,LIN Z C,DOSHER B A. Translating perceptual learning
from the laboratory to applications [J]. Trends Cogn Sci, 2016,
20(8):561-563.

ATKINSON J, BRADDICK O, MOAR K. Development of contrast
sensitivity over the first 3 months of life in the human infant [J1.
Vision Res,1977,17(9) : 1037-1044.

BOOT F H,PEL J J M, EVENHUIS H M, et al. Factors related to
impaired visual orienting behavior in children with intellectual
disabilities [J]. Res Dev Disabil ,2012,33(5) : 1670-1676.
RFTF TR G ZELE L LEINRE RGBT %
BT B S BRI7, 2020, 26(5) :43-45.

ZHU J F,HE Y Z,ZENG Y, et al. Design and implementation of
children’s cognitive rehabilitation system [J]. Mod Instrum Medic-
cal Treat,2020,26(5) :43-45.

st SADLE R B IM ] 2 6. BT AR TUAE Rl
2016:281-288.

LI X J. Practical child rehabilitation medicine [M]. 2th Ed. Bei-
jing: People’s Medical Publishing House ,2016:281-288.

KEITH E,NATASHA A,NORMAN A. Beery—Buktenica develop-
mental test of visual-motor integration [M]. San Antonio: Pear-
son,2010:107-119.

GONG Z, GUO D. An intelligence screening test for preschool
and primary school children: peabody picture vocabulary test [J].
Acta Psychol Sin, 1984 ,4(16):392-401.

TIMIE 2R R, B, 55 . Conners SCBEREIR (] 465 11 v ] 44
AL ] I R 22, 2001, 9 (4) :241-243.
SULY,LI X R,HUANG C X, et al. Norms of the Conners parent
symptom questionnaire in Chinese urban children [J]. Chin J Clin
Psychol,2001,9(4) :241-243.

KA, AT, BB, 55 IR BRI LR KR BT
LT ]. A AR, 2015,32(1) : 10-13.

ZHANG L, HUANG L, XIONG C H, et al. Application of linear
mixed model in researches of infant growth [J]. Chin J Health Sta-
tistics,2015,32(1):10-13.

PARK J H,PARK J H. A randomized controlled trial of the com-
puter—based cognitive rehabilitation program for children (Co-

Tras—C) to examine cognitive function and visual perception in



RIS TR LU B DI G0 8 ) 26 7 s LB R e DT RE A 32 1)

children with developmental disabilities [J]. J Phys Ther Sci, Psychol,2019,10:1929.

2015,27(12):3623-3626. [38] LUPYAN G,ABDEL RAHMAN R,BORODITSKY L, et al. Effects
[32] GOGOS A,GAVRILESCU M,DAVISON S, et al. Greater superior of language on visual perception [J]. Trends Cogn Sci, 2020,

than inferior parietal lobule activation with increasing rotation 24(11):930-944.

angle during mental rotation: an fMRI study [J]. Neuropsycholo- [39] ROELFSEMA P R, DE LANGE F P. Early visual cortex as a

gia,2010,48(2):529-535. multiscale cognitive blackboard [J]. Annu Rev Vis Sci, 2016,2:
[33] MORITZ C H,JOHNSON S C,MCMILLAN K M, et al. Functional 131-151.

MRI neuroanatomic correlates of the hooper visual organization [40] RUNGRATSAMEETAWEEMANA N, ITTHIPURIPAT S, SALA-

test [J1. J Int Neuropsychol Soc,2004,10(7) :939-947. ZAR A, et al. Expectations do not alter early sensory processing
[34] BEDIOU B, ADAMS D M, MAYER R E, et al. Meta—analysis of during perceptual decision—making [J]. J Neurosei,2018,38(24) :

action video game impact on perceptual , attentional , and cognitive 5632-5648.

skills [J]. Psychol Bull,2018,144(1):77-110. [41] CHUNG S T L. Improving reading speed for people with central
[35] PRINS P J, DOVIS S, PONSIOEN A, et al. Does computerized vision loss through perceptual learning [J]. Invest Ophthalmol

working memory training with game elements enhance motivation Vis Sci,2011,52(2) : 1164-1170.

and training efficacy in children with ADHD? [J]. Cyberpsychol [42] CUIJX,ZHANG Y Y,WAN S R, et al. Visual form perception is

Behav Soc Netw,2011,14(3):115-122. fundamental for both reading comprehension and arithmetic
[36] SUNGIY,JEONJY,YUN K J,et al. Development of tablet per- computation [J]. Cognition,2019,189:141-154.

sonal computer-based cognitive training programs for children [43] ROLFS M, JONIKAITIS D, DEUBEL H, et al. Predictive remap-

with developmental disabilities whose cognitive age is less than 4 ping of attention across eye movements [J]. Nat Neurosci, 2011,

years [ J]. Medicine,2020,99(2) :e18674. 14(2):252-256.
[37] TRAFF U, OLSSON L, SKAGERLUND K, et al. Logical reason- [44] HESSELS R S,HOOGE I T C. Eye tracking in developmental cog-

ing, spatial processing, and verbal working memory : longitudinal nitive neuroscience: the good, the bad and the ugly [J]. Dev Cogn

predictors of physics achievement at age 12—13 years [J]. Front Neurosci, 2019,40:100710.

Effect of Computer—Assisted Cognitive Training on Visual Perception in Children
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ABSTRACT Objective: To explore the clinical rehabilitation effect of a computer-assisted cognitive training on visual perception
function of children with intellectual development disorders (IDD). Methods: A total of sixty IDD participants, aged 4-6.5 years old,
recruited from special education schools and children's rehabilitation centers in Fuzhou city between August 2019 to December
2020, were included in the study, and they were randomly divided into control group and experimental group, with 30 cases in each
group, 4 cases dropped out during the process of the study in each of the two groups. The control group was trained with manual cog-
nitive training, and the experimental group was trained with the computer-assisted cognitive training, five times per week for five
weeks. The outcomes measures included the scores of visual perception test (VPT) in Beery-Buktenica developmental test of visual-
motor integration sixth edition (VMI-6), Peabody picture vocabulary test (PPVT), and parent symptom questionnaire (PSQ). Scores
were compared at baseline, post-intervention and 3-month follow-up. The intention-to-treat principle was applied in the statistical
analysis. Then, the mixed linear model analysis was used to explore the group effect, time effect and interaction effect of interven-
tion with the chronological age and body mass index of the subjects as covariates. Results: There was no statistically significant dif-
ference found in the scores of each index at baseline between the two groups (P>0.05). The results of mixed linear model analysis
showed a significant group x time interaction effect of computer-assisted cognitive training on VPT and PPVT (P<0.05). The results
of the between-group comparison showed that the experimental group was better than the control group in terms of improvement in
VPT [d=0.56, 95% CI (0.05, 1.08)] and PPVT [d=0.20, 95% CI (-0.30, 0.71)] (P<0.01) before and after treatment. Compared with
the baseline, the results of the between-group comparison in the follow-up period showed that the improvement effects of VPT [d=
0.80, 95% CI (0.27, 1.32)], PPVT [d=0.79, 95% CI (0.27, 1.32)], and PSQ learning problems [d=-0.11, 95% CI (-0.62, 0.40)] in
the experimental group were significantly superior to those in the control group (P<0.01). Conclusion: The five-week computer-
assisted cognitive training can be effective in improving visual-perceptual functioning in children with IDD, and also promote
improvements in vocabulary, learning problems, and attentional behaviors.

KEY WORDS intellectual development disorders; computer-assisted; cognitive training; visual perception; preschooler; attention
function; learning ability
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