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ABSTRACT

To investigate the development of the process vhereby
deaf Ss attend to the orthographic structure of written materials,
the perception of words and letter sequences by 108 deaf and hearing
Ss matched at three grade levels (grades 1, 2, and 4) of word reading
was studied. Ss were shown three sets of structured/unstructured
stinuli (such as "VUNS" and "NSUV") and were instructed to write down
all or as much of the stimulus as they could after the cessation of
the stimulus presentation. It was found that both the deaf and
hearing Ss were influenced by orthographic s’ ructure at the earliest
levels and that the hearing Ss showed no over-all superiority in this
task. An additional finding that fourth grade level deaf Ss performed
better than hearing Ss on unstructured items led to the conclusion
that older deaf Ss had developed a compensatory skill permitting
superior perception of unstructured items. (Author/LS)
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Perception of Letter Sequences by Deaf CoUEATION POSITION O Pony = O
and Hearing Children :
Judith B. Friedmn Wiliiam B. Gillooly

Rutgers University

This study sought to invectigpte trne developrent of the proces: whereoy
deal Ss attend to the orthographic structure of written materials. Three
stimalus sets (n/2 structured, n/2 unstructured) and three facvorial desigms
were used to study the perception of words and letter sequences ty 108 deal
and hearing Ss ratched at three grade levels of word reading (1, 2, 4). It
was found that both the deaf and hearing were influenced oy orthofraphic
structure at the earliest levels. Unlike earlier findings, the hetcing en-
joyed no over-all superiority in this task, a difference discussed in terry
of matching procedures. In zddition, tne Ss X Materials interaction was
sipnificant at the Lth grade level with these older deaf performing as well

on structured items and better on unstructured items {han did the nearing.
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The Effect of' Orthograghic Structure on the
Perception of Letter Sequences by Deaf

and Hearing Children

Judith B. Friedmen Yilliam B. Gillooly

Rutgers University

It is by now well established that the prelinpual deaf, those who are
or become deaf’ before the acquisition of language, fall far behind their age-
nétched hearing counterparts in educaviunzl achievement, especially reading
(Myklebust, 1964; Furth, 1566). Having no useful experience with the acoustic
aspects of language, the deaf nust presumably decode written meterials directly
to meaning without the berefit of g%e rediation of acoustic cues which, ac-
cording to at least two reading models (Smith, 1971; Gillooly, 1971), iz so im-
portant to the word attack skills of the hearing. This study sought to deter-
rmine wrether the unavailability of a cound system and the mediationzl cues it
affords affects the perception of letter sequences by the deaf and, if S0,
the age of onset of such an effect.

Gibson and her co-workers have clearly shown that the aecoding strategies
of the hearing reader, both the rature reader (Cibson, et al., 1662) and the

beginning reader (Gibson, et al., 1563), are, to a great extent, influenced

1The authors express their appreciation to Mrs. Dorothy Battin, Prineipal,
Lower Schogd, Mr. Alan Sursers, Principal, Middle School, Miss Slizahoth
Titswortng Director of Fducation, and teacher: and staff of the Kacoentach
School for the Deaf (VWest Trenton, lNew Jersey) for their cooperation in ausist-
ing the conduct of the study. The authors alsu wish to thank Mr. Anthony J.
Caporaso, Principal of Public School UOR (Staten Island, MNew York) for his
cooperation in the testing of tne control group.
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by the pronounceability of a given letter seduence. Pronounceanility, accord-
ing to the CGibson papers, consicis in the invariant napping of speech sounds
to symbol sequences (phoneme-graphems correcponderice) and the high-order con-
straints dependent upon the position of letters within a sequence. Cn tachis-—
toscopic presentation of sucn sequences generated according to these principles
of pronounceadbility, it was found in both Gibson studies {1962; 1963) that
hearing Ss parceived pronouncoable iters nmore easily and at shorter exposure
times than they did unpronrounceablie items. |

To determine whether pronounceability was, in fact, the key factor in
facilitating perception, Gibson, et al. (1970) presented the same materials
to college-age deaf mutes to whom the phenomenon of invariant syntiol-to-sound
rz2pping is unknown. Finding that the deaf Ss were aided as much by thz pro-
rnounceabilicy or lawfulness of sequences as were hearing S5, Gibson concluded
that the effect she had thought to be due to proncunceability is really the
result of orthographic repularity, the rules governing the internal structare
of words. Other workers with the deaf, using maverials diferent from Git-
son's (Doenring and Rosenstein, 1350; Hartung, 1970; Chen, 1973), have founrd,
too, that dsaf children are a5 influenced by pronounceability, or wrat Gibson
has core to call orthograpnic structure, as are hearing children.

Althougn the deaf are influenced by orthographic structure as ruch as
are the hearing, the 1970 Gibson study found there was over-all superiority
in the performance of the hearing over the deaf on both structured and un-
structured items. Is this lag in the perception of letter sequences a inding
gensrally applicable to the cead or i it rathor the reouls of 3ilaon's
ratehing procedures? Gibson, et al. (1970) were not specific about their
ﬁatching variable, but they presumably natched on approximate are. Since
the deaf's reading is lnown to lag when age is the motching variable, tholir

findings are not swprising.
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it is the purpose of thiv study tu investigate the developrent of the
perception of the deaf child, in particalar, the develooment of the orocess
whereby he attends to the orthographic structure of written materials. This
investigation is based on Gibson's 1963 study but uses deaf and he earing s
matched on three grade levels of reading, lst, 2nd, and 4th. By matehing
on the basis of word reading skili racher than age or grade placemsnt, at
least ore factor involved in the reading superiority of the hearing will be
controlled. It is predicted that the deaf, even at the earliest stage of
reading, are influenced by the rules of orthography.

VETHOD

There were trree sets of stimuli employed in this study and three experi-
rental designs deperding on the stimulus set.

For set A, the design was a 2 ¥ 3 X 3 completely-crossed factorial with
two repeated measures. The experirental factors were: sex (M/F), reading
grade level (grades 1, 2, 4) and subjects (oral deaf, ron-oral deaf, and
rearing). The repeated neasures were: stimulus structurs (orthoyraphically
repular/irrezular), and length of stimulus (U and § letters).

For stimulus set B, the design was a 2 X 2 X 3 corpletely-crozsed fac-
torial with one repeated reasure. The experimental factors were: sox (M),
reading level (grades 1, 2), and subjects (oral deaf, non-oral deaf, and
hearing). The repeated geasuce was stirulus structure orf meanincfulness
(orthographiczlly regular trigram, ortho raphically lerejular trisvan, three
letter word).

For stimulus set C, the desim was a 2 X 3 completely-crossed factorial
with two repeated meazures. The experimental factors were: sex (M/F) and
subjects (oral ceaf, non—&ral deaf’, and hearin{). The repeated measures

were: stirulus structure (orthographleally rejular/irrejular) and lenpbh

J
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of stimulus (4, 5, and G letvers).
All data were eralyzed by un IR 3020-65 computer using the Statistlical

Analysis System (SAS) program for ANOVA with repeated megsures, corzecting

for wicqual cell nurbers by regression analysis (Rarr and Goodnight, 1972).

Subjects

Sixty-three deaf Ss, 9 to 14 years of ape from the Xatzenovach School
for the Deaf (West Trenton, New Jersej), were given the Vocabulary Reading
subsections of the appropriave form of the Gates-MacGinitie Reading Test
(frizary A& and B and Survey ™ all Forms 1). These Ss constituted the en—
tire population at the Kabzentach Scheol who fit the following criteria:_
norral intelligence (90-110), prelingaal deafness, profound deafness (aver—
age hearing loss of 80 dbs. or greater), and ro other neurolopical
irpairrent.

33 were classified as teing oral (n = 32) or non-oral (n = 31) deaf
based on their principal neans of cornmunication, the oral group by speech
ard the non-oral by sign and gesture as determined by their classroon
teachers and supervisors. The child's intention to commnicate orally, not
the intelligibility of his/her speech, was the deciding factor in assigming
the classification.

The problem of finding an appropriate hearing control proup for research
on the deaf is not easily resolved. The well-docurented educational de-

Ticiencies of the deaf (Furth, 1966; Myiclebust, 1964) rule out matching on

tests involved (verbal for Lo rearin«- ool non-verbol for the Jeul) rule
out matching on the basis of mental age. Since a facet of work reading
sxill is the vopic of inquiry here, it was decided to ramtch harine: 535 with

|
|
the basis of chronological a,» or grade level. The different nature of the
the oral and nun-oral deaf on the bucis of their perforrnnce on vhe Vocanulary
|
|
|




Reading cubsection of the Gates-MacGir.uie Reading Tost (1973).

Accordingly, this test was administered to four frades of children us
Public School 40R (Staten Island, M. ¥.), and 45 norml hcorin x 83 whose
scores nmost closely corresporded to those of the deaf Ss at 1st, 2rd, and
Uth reading grade levels were selected Tor inclusion in the study. It was
considered by the Es that the cocial class background of the Ss avtendine
P.S3. W3R corresporded closely to that of the povulation of the Katzenbach
School,

Table I devails the clascification of Ss by hearing status, aie, sex,

and reading grade level. It ray be noted that the mean age of the lst

ncert Table I here

grade hearing Ss is greater than could Le expected. Experience showed that
the averaze S-year-old cannos meet the response derands of the task (parti-
cularly the writing of the resvonses). Therefore, 2nd and 3rd grale children
£ norral intellipsnce who scored at the 1st grade level on the readings test

formed the 1ot grade conurol group. 3y inciading these older 55 as controls,
the discrepancy in raturity which ordinarily favors the deaf S5 berause of
thelr educatlonal deficits was reduced.
snterials

Three sets of structured/unctructuced ‘tinuli'were used. Se¢f, A con-
sisted of the 10 four and 13 five letter sequences (n/2 structured, n/2 un-
structured) erployed Ly Glbooa of al, (1972).

Stirulus set B consisted of the 30 trigams (n/3 structured, n/3 unstruc-

tured, and r/3 vords) crployed by Gibson et.ai. (2263). Roth the set A and
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Mirst
Grzie
Level

Second
Grade
Level

Fourth
Grade
Tevel

Table 1

Brearvdown of Subjects by Age,

Reading Score, and Sex

Mean Reading

Mean Ape Score #f ¥ales # Femles
1. Hearing 7.70 1.60 6
2. Oral Deaf 8.95 1.56 3
3. lion-oral Deaf 9.07 1.51 3
1. Hearing 7.91 2.56 12
2. Oral Deaf 9.88 2.43 3 8
5
1. Hearing 9.33 4.5 11 7
2. Oral Deaf 13,74 4,50 6 4

3. HNon-oral Deaf 14,65 iy, 26 7 3

6
3
3
13
3. lon-oral Deaf 19.36 2.48 10
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- Bktagraphic lenses, one loaded with siides of the stimuluc items, tine other

=7 .
{

.

B racerials contiolled for letter frog.imncy and set B additionally controlled
for trignaﬁ frequency as explained in the Gibson papers.

Stimulus set C consisted of 20 additional 4, 5, and € letter sequences
used by Gibson, et al. (1962) (/2 structured, n/2 unstructured) pius the
20 stiruli of Set A. The total set C consisted of 10 four, 16 five, and 1i
six letter sequences (n/2 structured, n/2 unstructured).

Table 2 presents stimulus sets A, B, and C. Seté A & B were presentcd

to all Ss on 1st and 2nd grade reading levels. Set C was prosented to S 53

Insert Teble 2 here

-

on 2 4th grade reading level.

Each stimulus item (70 in all) was typcd with a primary typewriter in
upper case letters (1/4 inch on Crane's off-white bord paper, photographed
with FKODAK black and white slide film, and developed 235 a 2 X 2 . slide. An
equal nurber of slides were prepared with each consisting of two tlack, varallel
horizontal lines placed at the center of the slide. These slides scrved ac a
reawy signal ardd fixation polnn as dezeribed in the procedures section.
Finally, 70 blank slides (tranclucaent white) were uscd at each inter—cstirulus

interval.
Apparatus

=10 Kedak Ektagraphic Caroucel projectors (Model #3) eauipped with it Inch

with slides concaining the paralicl linos ara the tranclucent sllaes, worae

controlled by three Hunter Decade Interval Timers. The stimulus iters were

projected on a screen throush & Gerbrards tachlictesconice shutter, alce con-
trolled by the ‘;rero. Tre eg.lprent wa2s wired in such a way that onez o stinu-

lus interval wac begun ranually all other intervals were Sined wdorationliy,

9




Lists of Stimlus Sets A, B, and C Arranged as

Structured and Unstructured Sets

Test & . Test B TestﬁC
Pron. Unpron. Word Pron. Unpron. Pron. Unpron.
vursT NSUV3 cazt g2 mcald ms? suyto
Les2 nsor10 cavd nacto NCa20 cLox3 xoor 26
DIt akmpd pyT Typ22 pry?L 100G o3’
suLst? LS’ & 1ap?? pvad N1 HKID!
aroxt? xoar 20 pIatt iy epr su?  pas?®
rsp®  sprawt papt ol PTE! BRELPY  LPEBRS
FRABY marrtl 21D MaRt3 RuatY prostt  pemdS
crLaTs® sacr20 vt Nard o 2! ESkstS skeEatt
Eaer,s0 LPEERL? amic3 e NG romstt syl
BESKS sisEsto su® s SU2D arIsP®  SPIGRE?
cras3t  mgpert
FRAUESS  MRLTRES
staw™®  wpasr?t

)
mases®  sesaprtd

PREENTY  NTEEPRLD
SUAEP  MPAWSIES -
serikt®  rkaserd0

28 e 2
KLERFT FIERKLS
2A)

Tt ey prsde gy )
iy ALGIOR

pLors3®  sorer®

¥Digits following each letter sequence represent the place of that letter
sequence in the random order of presentation.




Proecedure

Fach

0

timulus inferval was 15 seconds long during which the black

parallel, norizontal lines were presented. Two seconds after onset of the
lines the stimulus was presented between them for a N0 msec. durasion.

The lines, therefore, served both as ready simal and ! :ation point. Only
the lines remained on the screen for the additional 12.5 seconds of the 15
Second sbirulus interval. At the ternﬁnation of the stirmulus interval, one
projector 2dvanced to a blank slide thereby maintaining nearly constant
illurtination of the screen while the other projector advanced o the nexs
stimilus item in pr: .ration for the next tachistoscopic presentation. All
stimii were presented in random order.

Tnhe deal Ss were fariliarized with the laberatory setting amd equiprent
saveral days prior fo the actual experiment and instructed carefully by
their principal on the demand characteristics of the experiment.

S5 were provided with one practice sheet consisting of 6 nurbered lines
ani an ancwer booklet, each sheet consisting of 10 nusber lines. They were
instructed to view the two parallel, norizontal lines as a ready simal,
acvtend closely to the stimulus projected between the lines, ard write down
all or as much of the stimulus as they could, avoiding wild pueszing. There
wars A prastice stimuli consisting of words, structured, and unstructured
letter sequences equal in length bubt not the same as the experimensal

atimili.

(%

s wers encourared o write their response as soon as possible after

the cenzation of the stimulus precentation, and E

raited until each S had
corplated his response belore initiating the ners stimilus interval.
Deaf 55 were tected in pairs and all hearine Ss three at a time at

individual desks 3-1/2 feat Irom the ~aveen in 2 smmll, darkensd roo:m.

E MC ..j.
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Table 3 presents the mean number of corpletely correct x sponses for

Insert Table 3 here

stimulus sets A, B, and C. Tt can be noted that scores on Set A4 (4 and 5

letter svequences) for all Ss on the lst and 2nd rade levels are extrem:ly
low, a ranie of mean scores from .3 to 1.9 correct per 10 stimlus icems,
while mean scores on Szt 8 (C-letter sords and structured and wnstractured
trigars) for the same $5 are conciderably himer, a rance of 6.3 to 8.5
per 10 words, 4.5 vo 3.4 per 10 structured trigrams, and 3.1 to 8.1 per 10
urstructured trigrars. This differential is due, no doubt, o the mreater
dirficulty experienced by all Ss in processing U m;:l 5 letver cequerces.
It can alzo be noted that mean scores for lth grade S5 on Set C were ro
nizer and, for some S groups, slimtly lower, than for these same Uth frade
Ss on Set £ even though on Set C the ccores represent mean hunber correct
uS of 40 and on Set A4, mean number correct out of 20. This findins can be
explained by the fact that the mean ssores for Test C are brought dowm con-
iderably by exvrenely poor responses to 6-letter ceguences, a mean of L
or below out of 7 for unstructurad items and 2 or telow out of 7 for siruc-

turad irels.,

Stimdus Seb A

Aralysic of variance of the 2 X 3 X 3 factorial desien by wcmns of

| regression analysis crevcasd the copobilities of “he exivting A5 prosran
for ANOVA. However, nurerous incomplete solutiors indicated thai reading
leval wus a. nighly significant main effect, a {inding which suprested thas

1.:
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Mean Mumber of Conpletely Correct Responses to Stimulus Itens by
Oral Deaf, Non-Oral Deaf and Hearing Ss to

Stimulus Sets A, B, and C

Stimlus Set A (mean # correct out of 10 stimli)

Hearing Cral Deaf Non-Oral Deaf
Grade Vg S* U S U S
1st 7 1.6 3 .8 5 7
2nd 1.1 1.9 1.0 1.9 1.1 1.9
4th 1.5 3.7 2.7 3.9 2.3 3.6

Zweriment I, Test B (mean # correct out of 10 stinuli)

Grade U S VIORD U S WORD U S WORD
1st 5.6 6.4 8.1 L.y 5.0 6.3 3.1 4.5 7.7
2rd 6.8 8.3 9.4 7.0 8.4 9.4 8.1 8.3 9.5

Experiment T, Test C (mean # correct out of 20 stimili)

Grade 4] S 3] S U S
l%‘gh 1.2 3.5 2.5 b1 2.7 3.8
#J = unstructured

S = structured




. ' _1 ;.-..

three separate analyses, one for each icading grade level, would be worth
while. Thus, the analysis for Set A wao divided into three 2 X 3 factorial
desigms, each with two repeated measures. The three corresponding ANOVA

Tables are presented nhere as Table 4.

Insert Table U4 here

It can be noted that both repeated reasures, stimulus structure (P) ard
stimulus length (L), were concistently significant main effects at all grade
levels. There was no significant nein effect for the subject variable,
Hearing, indicating no significant differences in the over-all performnce
of the three groups studied. Although, as can be noted by examination of
the three parts of Table &4, several 2-vay and 3-way interactions were signi-
Ticant, only the Ss x laterials interactions are of irportance and will be
considered in detail. At reading grade level U, there was a sienificant

2-way interaction, Hearing by Stimulus Structure ({ x Ph. Fig. 1deronstrates

Insert Fig. 1 nere

the differential response to unstructured and structured items as being
greater for hearing controls than for either group of deaf Ss. It is clear
that the 2 groups of deaf Ss did as well as the hearing on the structured

materials and actually better than the hearing on the unstructured mterials.

Stimlus Set B

The ANOVA Table for Set B (see Tavle 5) indicates significant nmin

Inzert Table 5 here

EMC : Ly .
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Taol: 4
ANOVA Tables for Set A

Set A, 1st Reading Grade Level

Source ju Sums of Sq. Mean Sq.

Hearing (i) 5.8 2.9
Sex (S) .1 1
H xS .71 .35
" ID (Hearing Sex) 2.6
Length (L)
Pronounceability (P)
HxL
S xL
xS
xP
xP
i xS

X P




Source

Hearing (H)
Sex (8)
HzS

ID (H x8)
Length (L)
HxzL

S xL
HxS xL
Proncuncesbility (P)
Hx?P

S xP

HzS xP

Table * (Cont'd.)

Set A, 2rd Grade Reading Level

Surs of Sg.

.03




Table U ("ont'd.)

Set A, Uth Grade Reading Level

Source DF Sums of Sq. Mean Sq. r
Hearing (H) 2 10.20 5.10 1.43
Sex (S) 1 2.3! 2.34 .66
H xS 2 11.28 5.64 1.60 ‘
D (4 8) 18 64.16 3.56
Length (L) 1 75.26 75.26 21.2 %
HxL 2 .78 .39 .50
S xL 1 .09 .09 .12
HxS xL 2 6.11 3.55 3.93 %
Pronounceability (P) 1 61.76 61.76 79.29 *
H x P 2 7.78 3.89 4.99 #
S x P 1 5.51 | 5.51 7.07 * }
HxS xP 2 .19 .09 .13 i
Lxp 1 11.34 11.34 14.56 # \
HxLxP 2 .28 14 .83 3
SxLxP 1 .01 .01 .90

1Y




# Corrzct

H

S < DY

Unstructured Structured

ficant interaction between

Fig, 1. Tor Test A, signi
hearing and prenounceability (H x P) for Ss on a Uth
grade reading level.
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Tabl 5

"ANOVA Table for Set B

Source pE Sums of Sq. Yean Sq.

Hearing (4) ) 9.56 1,78

Grade (G) §2.73 412.73
HXxG 58.91 22.45
Sex (s) 20.09 20.09
H xS 19.93 9.96
G xS Ll by uh 43
HxGxS 1.456
ID HGES) 1151.83
Pronounceability (P) 302.77
HxP 5.85
G xP 9.26
S xP .88
HxG: : 26.19
G xS .09
H xS ; 10.23

HxG xS z i 1.6l
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fects for reading level (G) and Tor qe repeated measure of stimulus
structure (F). There was no significant rain effect for the subject vari-

able, Hearing, nor was there any significant 3s x Materlals interaction.

Stimlus Ses C .

ol
- -

The ANOVA Table Yor Set C (see Table 6) indicates a greater refinement

Insert Toble 6 here

of tre error term, a procedure wh.ch, though possible here, proved too
conplex for tha SAS ANOVA prosram in aralyses of Sets A and B. A4gain, the
tWo repeaved measures, stimilus structure (P) and stimulus lengsh (L), wore

icant rain effects. The Ss x Materials interaction H x P, presensed

in Fig. 2,wics significant a3 i% was for Set A for Ss on a 4th prade level

Insert Fig. 2 here .

t

(see Fig. 2. Both groups of deaf wera seen to be less affected by the ai--

sence of the factor of stimulus siructure than were the hearing controls,

-

performing as well on structured materials and better on unstructurad

reterials than did the hearing controls.

The Repeated Measurer. The interaction between the two repeated measures,

stirulus structure (P) and stirulus lencth (L), significant on analyues of

Ll
»o

Sevs A and C, derands some further explinzbion. Tip. thows Suoon o Adeh

Insert Pig., 3 here
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Table &

fnalysis of Variance Table for Stimulus Set C

Sourae

Hearing (H)

Sex (S)

HxS

© Stimulus Length (L)
HxL

S xL

HxS xL
Pronounceability (P)
HxP

S xP

xS xP

SxLxP?P
ID {1 S)
IDxL HS)

IDx P (HS3)

IDxL xP (HS)

Sums of £q. Mean Sq.
30.27 15.13
8.03 8.03
26.08 14,04
268.51 134.25
3.63 90
1.35 67
.13 3.7
121.0 121.0
10.38 5.19
1.90 1.00
2.4 1.22
52.75 26.39
8.10 2.1
3.29 1.64
142,27 7.90
48,36 1.34
21.15 1.19
36.16 1.05

101.0
.y
8

8
22,1

2.0

3
6

M
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2 o a Oral Deaf

OQ LI W L Non-Or‘al Deaf
Unstructured Structured

¥ig. 2. For Test C, a significant interaction between
hearing and pronounceability (H x P) for Ss on a.lith
grade reading level.

.
»
(A ]




i
|
|
# Correct 3.5 \
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2.0 . \ |
A \ T
l . 5 B \ ' \ ‘
- * Structured
l . 0 ¢ - . ‘
N :
5 ) . Unctructured |

0

i 5 6

Length of Sequence

Fig. 3. For Test C, a significant interaction betvieen |
the 2 repeated measures, pronounceability and length of
sequence (P x L), for Ss on a Uth grade reading level.
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grede reading level (Set C) responding .ore differentially to the factors
of sulmulus structure on 5-letter sequences than on either d-letiar op

6-letter seguences. Fig. U shows Ss on the Ist and 2nd reading levels

(Set 4) rerponding to the factor of stinulus struacture more differentially
on 4-letter than on 5-letter sequences. These daté suggest the possibilitvy
that for Ss reading on Uth grade 1evel the 5-letter sequence is the nost

appropriate test of response o stimulus siructure and that for Ss reading

on a 13t and 2nd grade level, the U-letier sequence is most appropriate.

Error Analvuis. Errors in response to Stimulus Sets A and B were noted and

analyzed only in cases where & written response appeared more or less

'
A\

structured than the stimulus. The judrments were subjective, based on the
Es' own perception of orthojxraphic structure. The criteria for noting an
error were as follows: when an unstructured item was written as more strus—
turéd, a structured item written as lecs structured, or a structured or
dnstructured item transformz=d into a word.

Of errors wnich altered stimlus struckure the overwhelring percentage

at all grade levels for @ll groups of s were in the direction of rreater

structure being built into the response. Table 7 shows these parcentarns.

insert Tavle 7 here

In a Sign Test in which errors from U to S were compared with errors from

9 lod - [] . -
8 to U, X" = 8.5, df =1, simificant at the .01 level.
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1.0 "\ \, Structured

. Unstructured

Fig. 4. TFor Test A, a significant interaction between
2 repeated measures, pronounceabiliby and lenpth of
sequencg for Ss on 1st and 2nd grade reading levels.
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Percentages of Frrors which Lltered the Orthograpidc

Structu

Eyoeriment I
Set A Hearing
Grade U=S S~
1st 83 17
2nd g1
Ith 9k 5
Set B
ist 88 12
2nd 93 7
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Discus:..on

The myjor experimental finding, indicating clearly ro sipnificant
difference between the deaf and hearing in the percestion of siructured

items, demonstrates that deaf chil en at three &rade levels of reading

are influenced as much by orthographic structure as are hearing children

in their perception of letter sequences. Tnis finding conforms to the re-
sults of other studies with the deaf (Doehring and Rosenstein, 1960; Harvung,
1970; Gibson, et al., 1670; Chen, 1973). Because the acoustic aspects of
language are irrelevant to the deaf, this finding lends support to Gibson's
conclusion (1963; A197O) that it is orthographic structure, not pronounce-
ability per se, to which all Ss, hearing and deaf, attend. The influence

of orthographic structure bezins at the earliest stages of learning to reau
(1st and 2rd ,rade levels) and continues throughout a rore advanced stage
(bth grade level).

Unlike Gibson's 1970 findings, there was no over—-all superiority enjoyed
by hearing Ss in this study. It is concluded that this outcome is due to
the fact that matching was in terms of a measure of reading perforwance,
not age.

The finding of a significant Ss x Materials interaction only for Ss
reading on a 4th grade level (mean age 14.2) offers further insight into
the developrent of the perceptual capacities of the maturing deaf child.

As can be noted in the analysis of the data from Set 4 when each grade was
analyzed separately (see Fig. 2) and in the analysis of data from Set C
(cee Fig. 5j, the deaf S responded as well to structured items buc bLettop
Co unstructured items than did their hearing counterparts. These deaf
children seem to have learred the rules of or'i,hop“'ﬁpl:my as well as the

hearing children with whom they were matched and, in addition, seem Lo have
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developed a conpensatory skill which puomits superior perception of unstruc-
tured items. It is possible that only after the deaf child reaches adole-
scence can this additional siill, what we might cull "visual reading,™
become well developed. Apparently, this conpensatory skill which is clearly
not tased on the perception of orthographic structure does not ererre wnvil
the deaf child enters a more advanced stage of reading.

Evidence for such a compensatory skill was not found oy Cibson, et al.
(1970) in their use of similar materials with collégp—age geaf; that is,
they found no Ss x Materials interaction. The reason for such & disparity
in findings is unkmown.

It might be argned that the results obtained with the older deal Ss
in this study (that is, their superior perception of unstructurad items) is
simply an artifact of the matching procedure. For examle, matching on the
basis of word reading siill did result in a disparity in age between deafl
and nearing Ss at all grade 1ev¢ls (see Table 1). Countering such an
argurent, nowever, is the fact that, though hearing and deal were matchned
in tre same way at three grade levels of reading, the significant Ss x
Vaterials intereaction emerged only for those Ss reading on a fourth gfrade
level. If the matching procedure itself produced the significant inter-
action, one could expect the same results to appear at 2ll grade levels (via
a main effect).

o might also be argued that the ewperimental outcore, that is the
change in results across grade levels, may ceflect a chanpe in the readins
curriculum at the Kubzenlach School. iluwever, according £o the w.ip.rvic .
at tne school, there has been the sane strong emphusis on the teaching of
phonics and phoneme-frapheme correspondence for over ten years, a reading

program to which all Ss in our study ore and have been exposed.
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Finally, the results of this stud, trace the developing perceptual
capacities or the deaf as he learns to read. Clearly, theAprelingual
deaf child at the 1lst, 2nd, and 4th grade levels of readfng is as capable
as'is his hearing counterpart in attending to oruhogrqphié structure. That
he cores to this perception of orthograpnic structure without bencflit of
acoustic mediation suggests that the decoding aspects of reading by the
deaf involve a visual-cognitive process from the earliest stages of learning
to read. In addition, as the results of this study indicate, a further percep-
tual capacity becomess availahle to the deaf adolescent, a capacity Lazed on
a refined means of "visual reading" not wholly reliant on ortnogrephic

structure,
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