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Abstract

Objective: To construct a level 1 item of the computer-aided language assessment system (CATS)
based on Delphi method. Methods: The first level indicators were screened by referring to the ap-
plication of cognitive scale at home and abroad, and 25 experts were selected by Delphi method to
conduct questionnaire survey and opinion consultation on the indicators. Results: Chinese aphasia
test (ABC), BDAE, WAB, and combination (36 items) Token (screening) of the top three scales at
home and abroad were selected to screen the first-level item pool. Twenty-five experts (average
age 38.41 years old) participated in the marking, and 62.5% or more of them had master degree
or above. The expert positive coefficient was 88%, the opinion proposal rate was 40%, Kendall’s
W coefficient was 0.361, the difference was statistically significant (P < 0.001). The language level
1 screening items were auditory comprehension, spontaneous language, oral expression, naming,
reading, and rehearsal according to the degree of expert opinion concentration. Conclusions: The
expert opinion is concentrated, the degree of coordination is consistent, and the appropriate level
1 items of the cognitive assessment system are screened out, which provides a reliable theoretical
basis for the computer to construct the intelligent language assessment system scale.
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1. 51§

PR DA HAREE SR B, 2015 S NOTIHE L 75 % (World Health Organization, 2017),
ME 60 & L EANTE 2050 F4I8 3 31.1% (9K, 52, 2016). FEE 23k N2 ELHE A B
R, PR R A ORI, M R S AT, RIEES MM, Rk, B, w4 W
B PESEE— LR Re RS, SIRIE S WM, FE NSRRI EHIR S, KT
DSM-5 2 Wiknifk OO E 5 FRASH 9 R ) 7S B 2 — Al FS, 2013),

e DA 0 B 25 5 3 3 o0 L 65 (4 7 VR A 8 K RAT I R R, BRI =R . SR & B2
MR 5 Z L IR, Fege i, HARRIPRINEEEA—, TEIGARRH S 2 BIPRHCal3g 5, 2013). b
HERITRHE IR, THENUE BRI GE SRR RN T IGR . THE VLB NE S IS R e AR
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ES0NE R BUN SR 1 ITENE 21157 (EE (AN R DA i R oV VRl e o = A 21 TP B TS TR e e
R FOE MR AT N R AT, 0 R 3 T AN 2 B IS R SO, R, AR I
55,2010 AHFFORRAEAE T B0 BOE SRR i, FEREAEBTFEEERE b, IR bR B R i AR, Rkt
BRI SRS —Jok H, NTHEHLE 5 B B R SR R AR T SER B R A

2. RFAR

BTN 25 N, B SN R R A RN A HERE S ik e 5344 (07 O8R5
i CELERTE 7 U R AT — BB 22 56, R b e Aol A

IINBRHECHS, 2015): 1) TARGUR: ImPKERS:. MEiss. 855, MEOB S JTREmBE
FAE L 2) BREAFRFUAUR A =R HEL AR B, Bl B, b, 3) AU TAE 10 L E. 4) B
L RUA BT, 5) XTREATFURSER, SRR, AE5E B SR A AR

3. fiRGE
3.1. BEIHMERGE—RIBFFTE

M E A SME I AT SR IS WTHER . N B0TE R RO A E R, o i A SRR R RN BA
B, R TR EAVLIE 5 IR R A R SRR,

3.2. RARRIEEMNETIHHEIES 8Tt RE0isRdTITM

APRE T AR IFEVECE O, 1994 FRbRiEAT PEMY, R 44 77 2Ndb AT B SR B SR, B8/
X RIS B S8R SOk L FREGE T 25 NRFHE— 258 AN EO TS 52 R N (IR ER
2006).

3.2.1. BALRE /A

WRUNASE 3 N, B T 1 B RGATTE R SR, WD IR S — 28 hs, YI2D Ynhl T 5K ek ]
B, GitnBgR. 1| BHRIERE A, TS5 EREE, WUGENIRE TFRHARN. 1 LHAK AT
G KA. BIET R, BIFNARHRE L
3.2.2. @it “ETHENIES BTG RS BIFM RG0S

R I ARy 1) TSV, MR ARE AT . B B 2) TRIEARGN,
AFEAER . PER. BURR. 05, TAEEM. 3) IESCEIRUBIRE % AR L SO0 bR 2 Wik o5, AN E
FERESE . N AT IHENIE S BB RGN —RIRhs, b EEMERE % Likert 53 20F 5
PRV AN, e R W E BRI S 7 AN, JFRE. 1= RAEE, 2= AHEZE, 3=
REE, 4= —REE, 5= [WEREE, 6= RELE, 7= FplEE. 4) TRITLUREH CHIIKKL RS
WA AFME RN, TEERERANE.

3.23. K RAEEHEERIREL

FE42 3 v LB PPN T 3t IE4% 01 1) 4 SR 2 R RO 2 1 8 E AT VA, BSOS B I, SGEit 3,
VOB N AN ST IR S R, 5% — R dE bR .
3.24. ER—MIER

XSGR MAER . VR SCIRREEE . BRSS . TARSERR . BRARSEE AT /R b, & X 1%l
K- AR & IR
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3.2.5. ERFMAK

LR B R BRI & SO AR O IIRE RS, — M LAL 5K 0K 1) 1) 35 (1 0 Rl IS R 2 L4 Rk
INe ISR WBGRZE, WHL F AN, SRS SRR M. Wik 10 RZ W, BICRTE
70%LA I, FoRE RN R B .

[ g R =[] AL Ry 1) o 5 50 T i ) A5 5

LR R = R R B R AL

3.2.6. ERERNA—BE

LRBIN B BRONE PR, L R4 S A5 AN 5 LK) KRR, 4R
5 AR B8 BB Fr 4 45 .

LA FRRE DAL O R R AR bR BT I A E(M) KRR, My > 3.50 AT, Y FR bR B 2

mj BB j IR T XL CyFon 1 G50 j AR E . M BORBH] j R bl E 2

3.2.7. EREEE AR (Kendall’s W)

IR EEFE 2 BT & SO Al Fe bR gh Hh B LA 20 R S, AN R 2 (Kendall’s W) 7 (8 Ja A1) 1,
BMEN, R, K, 2004). W BUETEREN 0~1, —BAE 0.3~0.5 Z I8, FIif /5T EL W E MG
5o AMRIE AT SERI RS, WOBOR U £ K W — BBy, 45 58T .

BEVERR - RIS 75 SPSS HR FH 2 MHSREAR I AESHUG 5, v THE iy M p fH, %57 p < 0.05,
MY FNE RECEA B EME,

R ALE R BN

w12 idj

m* —(n3 —n) =)
m R TF B, n BRI
3.3. Gt ESHh

FIH SPSS22 FEME IS . LXK —MIEN .. B ARE. B WEPRERH#AES 0y
5, PRREREE & R P R B U(Kendall’s WK IR, WE AR SRR, K36 KHE a=0.05.

4. 5R
4.1. FEERERTEHEE

4.1.1. CNKI AR W& R BFF BRI Eif

O K& KEEE: (P or BE or i) and (i5 5 FEAF or 515 or 215 or M35 [EfS or 155
KBIBLE or S5iBEKBIRLE or 5B or K5 FBahS or [l or HEFERS), KA CNKI HH i+ 541
o R SR SCERAEL 5190/, % | s SCHRECE 2218 ETHESS, B I ST R

Table 1. CNKI language impairment scale annual publication volume

F L. CNKI BSERERFELRHME

PR 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
SCHRE(R) 444 493 535 510 521 558 551 506 521 542
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G REE R, SR N (PFh or B3 or Jii#¥) and (& 5 [EH5 or 1B or 2L1FE or #3%
5 or 1B S5 K BIRSE or SIEAKBIRSGE or 5B or K5 [ES or LM or FRAREESS) and (1H5AL),
HRCEREECN 35 5

4.1.2. PubMed HOZEif]

O &I (screening [MeSH Terms]) OR (assessments [MeSH Terms]) OR (scales [MeSH Terms])
AND (comprehension disorders [MeSH Terms]) OR (dyslexia [MeSH Terms]) OR (vocalization disorders
[MeSH Terms]) OR (speech apraxia [MeSH Terms]) OR (speech retardation [MeSH Terms]) OR (aphasia
[MeSH Terms]) OR (speech disorders [MeSH Terms]) OR (Language disorders [MeSH Terms]) Filters: pub-
lished in the last 10 years; Humans (Leydesdorff, Rotolo, & Rafols, 2012). &%) 13,190 &8 k. £ 2 Fias
SCERECE R8BI, T VRO T AR

Table 2. PubMed language impairment scale annual publication volume

% 2. PubMed BSERERFHELRHE

4S5 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
SCHRE () 993 1545 1453 1587 1464 1404 1282 1403 1431 616

@ A2 77 A N (screening [MeSH Terms]) OR (assessments [MeSH Terms]) OR (scales [MeSH
Terms]) AND (comprehension disorders [MeSH Terms]) OR (dyslexia [MeSH Terms]) OR (vocalization dis-
orders [MeSH Terms]) OR (speech apraxia [MeSH Terms]) OR (speech retardation [MeSH Terms]) OR (apha-
sia [MeSH Terms]) OR (speech disorders [MeSH Terms]) OR (Language disorders [MeSH Terms]) AND
(computers [MeSH Terms]) Filters: published in the last 10 years; Humans. 23] 65 ks Sk

WAMIEFESCERGE AL . — . i 5 BRAG A SC VR Ah 07 2 B 38 W UM BT A o Uik (HTH NS &
T E PG R RS D . B, FET RN RIE 5 FRhSER R BEFEAT O T AT 1

4.2. EE BTG RS —RIERRTHE

42.1. BRESERHEERNAER

RN NKE S B IR A B R, CONKI LA SRR, MRAML: MEA2010F 1 A1 HE
2019 4F 12 H 31 HIX 10 FEH3CHR A3 7 KOsk 28 o Bl PR BN s BT R0, 4 wi,
ER. EFR. R48), SCERS8ES:: . . B, F3CCHk. PubMed LA All Fields 2R A
INHIIE 5 BEAGTEAL R A E e . RRBRHIS& . WHE: 2010 4R 2019 4F. Fh2s: A2k, BET N ABEEE.

HH ] R D SRR V) R G R O BRSO A PP R AR B 2 BT =AU DUE KR AR (ABC )
DUBARE RIESE RS T5(CRRCAE) Token M58 s 4538 v SCRER T e b SOl B B 22 1A =07 D0
FRUERAESER 2T (CRRCAE) P87 SRAESE R E M I (WAB MK PUE SR8 BE N K (ABC I%); PubMed
R RS CHREE 2 T =f7: BDAE. WAB. SLTA. = K CHRGZR RS CERECE S KT 1000 2%
ERAG: BDAE. MUEKIEBRENR . ¥/NT 100 &MFH: &S EE2HMN. DOER LI ER A
¥, Token M. W 3. % 4.

4.2.2. BEEBRHBN=MERN—RIBIFESR

fEHER AT A E SV ESR, 5 ESOE B A £ (aphasia battery of Chinese, ABC) (% 15 2 15 i
FESLITT TR ARAL, 2019), MBS MARKLZ: 36 HIH Token HES A, IEIES BRI —WIBIR(4E
A, AR —RETRXPMMAR. HEIES.
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Table 3. Research literature on the language impairment screening scale in China

3. ERIESERHEERMRIH

R CNKI HH553C Rk H Y AR SR B
DUBRIBREIR(ABC 1) 12,213 48
POHPRHER RS 2 (CRRCAE) 836 106
Token Wl % 734 0
2 W B RE A 25 (BDAE) 654 4
PUT7 KRB E B (WAB H155) 502 59
H A b1 2K B E RS 25 (SLTA) 414 1
PUBR LR T AT Bk 195 13
T F B2 R 150 7
Paradis [FI00E S TESE R I (BAT Ji) 2 0
Table 4. Foreign research literature on the language impairment screening scale
& 4. EIMES ISR E 2R MR K
R PubMed #H 6 SCRA% &=
BDAE (Boston diagnostic aphasia examination) 11,841
WAB (The western aphasia battery) 134
SLTA (standard language test of aphasia ) 84
Token examination (Token battery) 59
BAT (the Bilingual aphasia test) 28
CRRCAE (China rehabilitation research center aphasia examination) 2
Chinese aphasia test battery (ABC test) 13
Chinese Boston aphasia test 2
Language disorder diagnosis apparatus ZM2.1 0

Table 5. Construction of the top three language scales and simple Token Level 1 indicators at home and abroad

= 5. ERSMEBRIZ (IR S B3R +E 5 Token — R IgHriiiE

i |

£ R DUEKIEREIAABO) BDAE WAB (36 T 1) Token (i £5)
| ) i MERERSE  AREE W FAR
2 FLR W e FEAR AR AT
3 ik FHIHRIE ik
4 4 % T v fr
5 e 52 5 e 52
6 5 5
7 L SR iz
8 zH £ GV
9 e WA
TH5ERES)
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4.3. RAERIVEES BtiME REIIR TG

43.1. EREXIFR

B KPNIRUE, RIFFUNLRKAE 25 No B4 KRR R4 25 4y, B 22 4, ERER
34r. 25 LKA = HEAER 19 N, BELEAEKY 8 N, HEERWAAR L, Hdigt 1
No BFRAT 9 W1, SAHFR, 11 MEd. Tlis: RRES 16 A9 ANFEMEELG LI, 1 AN
FILEREERY, 6 MEF¥Hlh). ML 1A, FH2 A, 1A, E7H s A FRFEE
N 38.41 % . WHHF AT A N BGR B R R (K 6).

Table 6. Profile of experts (n = 25)
6. TREKRIER(n=25)

BEARTH L N (%)
W 20~29 7 29.17
30~39 6 25
40~49 8 33.33
50~ 3 12.5
R%% PRSEIITES 3 12.5
B AR AT 4 16.7
At 17 70.8
HAFR Al EAEEE T 1 4.1
EXE 1 4.1
ElEZ 653 3 12.5
H2 6 25
B i 13 542
ALFERE AE 9 37.5
it 4 16.7
LR 11 45.8
1~10 12 50
MOl AR R (4F)
10~19 2 8.2
20~29 8 33.33
30~ 2 8.2
WL S Tl A 5 10 62.5
A I 2 18.7
AR #pr LEe = R 13 81.2
[ N 3 18.7
PNk I R 5 12 75
FATIR RS 2 G 2 1 6.2
PZTE S LI 3 18.7
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4.3.2. ERPMABR —FIGFRELEER

BN S50 KEUN R ECN 22/25 = 88%, A1 10 A B RKIEHE L, B AL H 2 10/25 = 40% (&
7)o BHREFER—RFHHMIEEIAL TN LA: BRMETSCOVA KRR Wric B fgucyr 8m;
G 5 B SO SCF AR, Wras BRSO THERIASCHU; BIHE S HE SO PSS .
Table 7. Positive coefficient of experts
= 7. ERTFMEREH

ek KK Tl ISR (%) FILE(%)
Sk 25 19 76 40

43.3. BEERELEPEE, FRES

EE R EPREN: 15 BHEARKTSME N 2.4, SO e B, BRMmES. D
Rk, s W R, BHEERM. NEKVEESRES HEREPR A8, 2000 R TiEEREA
7 O3 RS HAOBE(PR A, 2015), KT S B S B EA 0 —38, R 90 7KL
R H N -F T s BN A b T s B TN TR, TR (AR, FREE, 2019)
FEIE S AU H g e VR, SO B A T A WT R R (A e, 20048 H o 1T R
W, HE —PARb N WBR . BRMERIE. d . BB, Bl AWK & 500 W o H AT e
PEE, RETEMTIES H%H

Table 8. Concentration of language experts’ opinions
#8. BEERENEHEE

Ei=tan B
1 Wr o 21 6.11+£0.33
2 ARMEES 465+0.71
3 HiERE 3.06+0.52
4 frdh 3.00+0.33
5 [ BEL 272+0.44
6 Hik 2.56 +0.39
7 PG BE 2.56+0.50
8 f54 2.11+0.32
9H5 1.94 +0.30
10 &1 1724034
11 izH 144+£0.18
12 W5 1.33+£0.24
13 HE 1.00 +0.00
14 W2=he ) 1.00 + 0.00
15 Z5kne ) 1.00 + 0.00

434. BE—RIBHERBERNBEE, BK9
LR BN HFEE XS A —RIEbRHBT RBE R, A L 05— F 48 br 60 U 8 52 5
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Kendall’s W (A<8k, A0 01, SR U455, 2014)K7R. BB —51E T —HIBMR MG IT 45 R 1P i R 2 Kendall’s
W N 0.361, Wil REERR G A REME, p=0.000, UiHEKIRFEELT.

Table 9. Level of coordination of the views of language experts
#9. BEERERNMBEE

it/ EIEEAN Kendall’s W x PE
B EE 0.361 95.967 0.000
A} ~
5. i1ig

B AR MR IR E D BES), W R ARHE S E BRI B, WAE, AT RRIE. R
TR AR — NI R T AT R EOE 5 DRk, HITE SRS . BT USRI . K Dl e FEAS
(R BFAERX MG LT, BEATRRBR S AR Y (1018 5 ThRE RS I VAL, € & BRIV IT 77 R (MR 5154, 2015),
RS BFH B S CNAE ), RitS5 HE ARSI, R RE KAt X 4.

YT N AME S RS R SO R G OL, AT DL R A 1) AR E S OE SRR, BN A
i 2 W 5 RS PEAG 8 302 DOE K15 BN 38 (ABC M58 PUEARE R IESEAR & (CRRCAE); [E A
Z[ME S RSP 23K BDAE. WAB, %8 BDAE S EE AL, HENES SCERANAGE, fEH
WA SR o 2) FEETE S RS VPl T bn ) 75 1 % B WAL IR SIS R, FEBRAEAT Jo kA
o AR EDGE SO SR F R AT . AR G TE S BRSO E T SO T IR T IS RS R
T, ToVEIATE BT BEETTENRERIR R, Fol 2 8HEER . BOEy . EE OISR
RBP4, 2004), HRTE S BEASIIGRIZ B E N T — S 4R,

[E #MF Parrot software (Kambeyanda, Singer, & Cronk, 1997) &41r= &, H EER T IEIE S EE %,
] Py B K o B TR B BRI S A e R A R T E LA B DU R TEIE VAL A B4 1R 5 RS2 181X
ZM2.1. RABRETHENIEN RS 1B 1B S NP RASE. 185 ESG ZM2.1 2l 25 T8 5 5
BT St EALE iz N S 2 b, G A SRR A B DT VA BB R bR, 45 A DUE A
THEHUN I BRE Tt SEBm D B - R P4l - S AR AE DR o - RN - B St S5 A% Iy AL
B, AL ES R EEREES S, IR SGER Rt TR @, . iE
B IHERE VYA 3L 65 Bk, EFERE. HEE. SR, wdh. RIS RABERI )& D bs . 3T
TERAA (R 25, ZFI5%, JEEEARSE, 20065 MREgs, MREMZE, 2005), EA%EE, Ta4%,
2003)3EAT TAHSGHERE FL, HAT I LS B nT F T 208k B 5 B DI Re VAL, IR R HAE B R E R T IR
HAR AR -

Delphi 7%, MWL FKIARE, @i KB RI), 5— @ 51 8 A DGR I & KT &0, RE
XL R IEE B IHAT RGNS A9, RATZRE NG TR D TR E N, AU E e
WA SCERE ), FEHES BT =02 1038 S IF R R, 5 EGE K154 A (aphasia battery of Chinese, ABC)
(DUBJABRE BRI L d0H4L, 2019), G ESIMERKE: 36 WH Token fH4 A, HIEFERMN
—RARIREEEE) S, VBN Delphi &5 EUNESE —R L ZITWHANE, BHSF TN L RN R
DB PR R R W VR R BE AT S0 M o AR TEARAE % K B B0 L B 42 0 BELE % (Vallila-Rohter &
Kiran, 2013), EHWrEM . BARMRIE, 4. Wik, BR8N —H80, MM EER T F 2054
TERL VB — ok H, BT RBUE S S 4R, R TERF R,

KW FAE IR T T FGE W ST IR E LA b, 25a e G, 10E R 1) & 2R 2w i) J U F0
Giit T, EHOE S B BRIV RAM — AR IWIE A . A TR T EAN )RR, AREE
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