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[, boys; V74, girls.

Table 1. Hearing level and age when subjects were enrolled in the

preschool training program

Age at the start

of program ~89dB 90dB~ Total
0 Year 0 1 1
1 Year 2 4 6
2 Years 6 2 3
3 Years 11 5 16
4 Years 5 1 6
Total 24 13 37

Values are number of cases.
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Clinical characteristics of subjects studied

Pregnancy and

Developmental Onset of

Subjects Sex Birth history history hearing loss
A group®
Case 1 F rubella - congenital
2 F rubella — congenital
3 F severely jaundiced walk alone (1.4)° congenital
4 F - - congenital
5 F — walk alone (1.5) congenital
6 F - walk alone (1.7) congenital
7 M coilng of the naval cord - congenital
8 M - - congenital
9 F - head erect (0.5) congenital
walk alone (1.6)
10 M — — congenital
B group®
Case 1 M threatening abortion - congenital
2 F - autistic child congenital
3 M — head erect (0.9) congenital
walk alone (1.6)
4 F rubella walk alone (1.6) congenital
5 F threatening abortion - congenital

®, subjects in A group are instructed by written-oral language method; b subjects in B
group are instructed sign language combined with written-oral language method; M,

Male; F, Female;

—, no problem; °, age (year).
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Table3. Ages of children at program inception

Age when Age when Age when
Group No. of  Age when oral language written language sign language
Cases diagnosed
program began program began program began
A* 10 14.4 (69.5) 14.4 (69.5) 17.7 (73.5) -
B 5 18.2 (50.5) 19.2 (50.5) 19.2 (46.5) 19.2
Values are mean months (rank sum). ?, Refer to the legend of Table2. —, sign language

program is not instructed in A group.

Table 4. Hearing level, aided threshold in A and B groups
Threshold hearing

Hearing-aided

No. of .
Group level in better threshold
Cases ear (dB, 1SO)* (dB, 1S0)°
A° 10 101.3 (76.0) 64.9 (91.0)
B 5 103.6 (44.0) 59.8 (29.0)

® the average response threshold from a receiver in standard audiometr-
v ® the average response threshold in Peep Show Test by pure tones
from a speaker when wearing a hearing aid. Values are expressed as
mean (rank sum). ¢, Refer to the legend of Table 2.
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Table 5. Number of hearing-impaired subjects who succeeded

academically

Subjects ‘
Hearing No. of Ia\rcoaid%fmciisglsjc?:s: percent
level Cases
~89dB 24 17 71
90dB~ 13 10 77
Total 37 27 73
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Table 6. Academic record and sex difference

Academic record ;

. No. of
subjects Cases N "
successful poor
boys 18 11 7
girls 19 16 3

®, Academic record of integrated hearing-
impaired children is 3 or better on a 5-point
scale; °, Academic record of integrated
hearing-impaired children is less than 3 on
a 5—point scale. Values are number of
cases.
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Table 7. Academic success and age at the start of preschool

training program

successful group®

poor group

Hearing level

No. of Program-starting No. of Program-starting

Cases age Cases age
~89dB 17 37.2 (196.0) 7 42.2 (104.0)
90dB~ 10 31.5 ( 74.0) 3 23.7 (11.0)
Total 27 35.1 (497.0) 10 36.8 (206.0)

Values are expressed as mean months (rank sum). ®, Refer to the legend of Table 6.

Table 8. Academic success at school and degree of hearing

Subjects Degree of hearing
. Successful group® Poor group

Hearing Total No.

level of Cases No. of Hearing No. of Hearing

Cases level Cases level

~89dB 24 17 70.9 (228.0) 7 66.3 ( 72.0)
90dB~ 13 10 103.1 ( 66.0) 3 106.7 ( 25.0)
Total 37 27 82.9 (534.0) 10 79.8 (169.0)

Data represent mean dB (rank sum). *, Refer to the legennd of Table 6.
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Fig.3. Correlation between linguistic competence
at 6 years and later academic success.

Table 8. Academic success at school and speech intelligibility

Speech intelligibility

Hearing level Successful group® Poor group
No. of Academic No. of Academic
Cases score Cases score
~894B 17 1.1 (206.0) 7 1.3 (94.0)
90dB~ 10 1.9 ( 59.5) 3 3.3 (31.5)*

Data represent mean score on 5—point scale (rank sum). For details, see “Materials and
Methods”. *, Refer to the legend of Table 6. *p<0.05 vs successful group.

Table 10. Amount of instruction before initial comprehension by oral

and written language

Oral Language

Written Language

Group IEIo. of Age at Ist Training prior to Age at Ist  Training prior to
ases successful Ist successful successful Ist successful
comprehension comprehension comprehension comprehension
A 10 20.9 ( 66.0) 5.8 ( 67.5) 20.7 ( 74.5) 2.9 ( 83.5)
B 5 29.8 ( 54.0) 10.6 ( 52.5) 21.6 ( 45.5) 2.4 ( 36.5)
Total 15 23.9 (245.0) 7.4 (299.0) 21.0 (220.2) 2.7 (166.0)*

*, Refer to the legend of Table 2. Values are mean months (rank sum). *p<<0.05 vs oral

language.
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Table 11. Amount of instruction before initial
comprehension for sign language

Training prior to

Language mode first success

Oral language 10.6 (39.0)

Sign language 2.4 (16.0)*

Values are mean months (rank sum).
*p<0.05 vs oral language.

Table 12. Amount of instruction before initial
comprehension for written and sign language
in B group

Training prior to

Langua, de :
nguage mo first success

Written language 2.4 (28.5)

Sign language 2.4 (26.5)

Values are mean months (rank sum).
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Table13. Total number of comprehensible vocabulary obtained at various ages by

oral modes

Age (year)

Group 2.0 3.0 4.0

No. of No. of No. of No. of No. of No. of

Cases vocabularies Cases vocabularies Cases vocabularies
A? 8 60.0 (55.4) 10 220.8 (83.0) 10 546.9 (81.0)
B 4 13.0 (13.6) 5 153.8 (31.0) 5 543.8 (39.0)

Values are mean number of comprehensible vocabularies (rank sum). 2

legends of Table 2.

Refer to the
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14).

3) FEILBEBRBEHE K
BHTHEELLFHEICLIZIZEBEKE, 2B0n
BT¥H25.58, 3MOLET131.828, 4 0mnH
T26.8ETH 7. BRERICBITLEFEEDZ(E
BEOREHELTAZ L, BTFHOBHCLEEDE
Bhapol (15, —75, XFEEF/ICL 2 ZEZTHK
EFFBICEIBBORERER TS L, 2800 HIC,
BEEOER G010, IR0, BL AR 02A TR,
EBCINFEBTECEBEN TV (p<0.05) (&
16),

3. BREBLOESRSE
HRELSHD TEYICHL THE LD, BRI

ERENCHE L BERHAEL L, 2B 214
HIERHAE, A B TEH21.1 08, BB TIZ TS 27.8
DATH-7. BHBBTREERICH 22, TR
CHEEORRah ot IIGERE, BESHET 3
ECOHMICDBTHZ L ABTIIFEHNG6.05H, B
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IR E FR L CHAR W HERARE: B2
&, 100dB LIERIZ 9 R TP 24. 22 iz kL, 90
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BHTRYF - FERICMAFELFAL TV 2D
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BefTofk, BRI L2 BREBEOLBERIZTY 27.8

Table 14. Total number of comprehensible vocabulary items obtained at various ages

by written modes

Age (year)
2.0 3.0 4.0
Group No. of No. of N ‘ {
No. of o 0 No. of 0- 0 No. of 0.0
vocabulary vocabulary vocabulary
Cases words Cases words Cases words
A® 8 86.9 (62.0) 10 399.4 (77.5) 10 1133.0 (78.0)
I B 4 36.0 (16.0) 5 460.0 (42.5) 5 1221.8 (42.0)
Values are mean number of vocabulary words (rank sum). ®, Refer to the legends of
Table 2.
Table 15.  Total number of comprehensible vocabulary items obtained at
various ages by oral and sign language in B group
] No. of Oral language Sign language
| Ages (year) Cases vocabulary vocabulary
2.0 4 13.0 (13.0) 25.5 (23.0)
3.0 5 153.8 (28.0) 131.8 (26.0)
4.0 5 543.8 (31.0) 276.8 (24.0)

Values are mean words (rank sum).

Table 16. Total number of comprehensible vocabulary items obtained at
various ages by written and sign language in B group

No. of written language Sign language
Ages (year) Cases vocabulary vocabulary
2.0 4 36.0 (18.0) 25.5 (18.0)
3.0 5 460.0 (40.0)* 131.8 (15.0)
4.0 5 1221.8 (40.0)* 276.8 (15.0)

Values are mean words (rank sum). *p<0.05 vs sign language.
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Table 17. Amount of instruction before initial expressive word

Training duration

No. of Age of starting Age of the lst p
Group - required before the
Cases our program expressive word Ist expressive word
A? 10 15.1 (72.0) 21.1 (68.5) 6.0 (73.5)
B 5 19.2 (48.0) 27.8 (51.5) 8.8 (46.5)

Values are mean months (rank sum). *, Refer to the legends of Table 2.

Table 18. Amount of instruction before initial expressive word by oral and
sign languagein B group

Language mode

Age of the first
expressive words

Training duration
required before the
first expressive words

Oral language

Sign language

27.8 (34.0)
20.6 (21.0)

8.8 (40.0)
1.6 (15.0)*

Values are mean months (rank sum). *p<<0.05 vs oral language.

Table 19. Amount of instruction before 50 expressive vocabularies by oral

mode
No. of Age when accumulated  Time period covered

Group Cases oral vocabulary developed from Ist word
to 50 words to fiftieth
A? 10 36.3 (75.0) 15.8 (90.0)
B 5 38.6 (45.0) 10.8 (30.0)

Total 37.1 13.1

Values are mean months (rank sum) °, Refer to the legends of Table 2.
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Table 20. Amount of instruction before 100 words by oral mode

No. of Age when accumlated Time period covered
Group Cases oral vocabulary developed from Ist word to
to 100 words one hundredth
Al 10 39.4 (78.0) 20.0 (93.0)
B 5 40.6 (42.0) 124 (27.0)
Total 16.5

Values are mean months (rank sum). *, Refer to the legends of Table 2.

Table 21. Category of 50-word vocabularies

No. of

Group Cases I —a I1-b I m I\ \'

A® 10 8.0 (87.0) 62.0 (87.5) 10.0 (66.5) 11.0 (67.0) 8.0 (83.0) 1.0 (78.0)
B 5 6.4 (33.0) 54.0 (32.5) 152 (53.5) 16.8 (53.0) 6.8 (37.0) 0.8 (36.5)
Total 15 7.5 59.4 11.7 12.9 7.6 0.9

[ —a, specific nominals; I —b, generar nominals; I, action words; I, modifiers; IV,
personal-social ; V, function words. , Refer to the legends of Table 2. Values are mean
percent (rank sum).

Table 22. Category of 100-word vocabularies
No. of

Group Cases [—a I-b I il v \Y
Al 10 6.0 (84.0) 64.0 (83.0) 9.0 (78.5) 13.0 (73.0) 6.0 (88.0) 2.0 (92.0)
B 5 6.4 (36.0) 63.0 (37.0) 9.4 (41.5) 14.2 (47.0) 5.0 (32.0) 2.0 (28.0)
Total 6.1 63.7 9.1 134 57 2.0

Values are mean percent (rank sum). *, Refer to the legends of Table2. Categories are
the same as in Table 18.
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Abstract

First, data on academic success were analyzed for 37 hearing-impaired students who had been
trained by the written-oral language method before school age. Based on their academic records,
17 of 24 students (71%) whose average hearing level was less than 89 dB and 10 of 13 students
(77%) whose average hearing level was 90 to 120 dB succeeded academically (their average score
was 3 or better on a scale of 5). The percentage of academic success among all students was 73%.
Degree of hearing-impairment, speech intelligibility, age at the start of preschool program, and
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gender were not important to their academic success. Linguistic competence evaluated just before
enrollment in a normal educational setting at 6 years of age was the only factor significant to their
academic success.

Second, the acquisition of sign language combined with the written-oral language method by
children with severe hearing-impairedness was compared with their acquisition of written language
and oral language. Like written language, sign language is easier than oral language for the
hearing-impaired to learn. Sign language combined with the written-oral language method make
no delay on the acquisition of oral and written language. Moreover, early presentation of sign
language with written-oral language serves to promote acquisition of the function words which are
most difficult for hearing-impaired children to learn. These results suggest that written and sign
language instruction in early life combined with auditory training helps deaf infants acquire
language more effectively.



