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ABSTRACT

The communication skills, language abilities, and educational achievement
of 163 Ss from six residential schools for deaf students were studied in a
reexamination of data reported by Quigley (1969). The Ss were tested each year
from 1963 to 1967 on Speechreading; Fingerspelling; Speech Intelligibility;
Reading Achievement; Arfithmetic Achievement; and Written Language. The scores
for each sex, and for the combined sexes, were analyzed for hypothesized
differences: (a) across the years for both sexes combined: (b) across the
years for each sex separately; and (c) between the sexes each year. Both the
separate sexes and the combined group showed significant improvement aecross
the years on all variables with the exception of three: (a) Speech Intelligi-
bility; (b) Speechreading as messured by the Utley Test of Lipreading (which
was discontinued after Year 3); and vocabulary usage as measured by the Type
Token Ratio. The results indicated definite and consirtent superiority of
the females over the males on receptive t.mmunication atflity; reading achieve-
ment; and on most language ability measures. No differences were found
between the sexes in any year on arithmetic ability; nor were there differences
found between the sexes in educational achievement in the last two years of
the study. Growth in educational achievement for both sexes was found to be
from one~third grade per year in Reading and Language achievement, to one-
half grade per year on Arithmetic achievement. At the beginning of the study,
the average S showed a Battery Median of four full grades lower than the

average non-deaf student. By the end of the study, the Battery Medians were

nearly six grades below the Stanford Achievement Test norms.
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"A STUDY OF THE GROWTH PATTERNS IN LANGUAGE, COMMUNICATION, AND EDUCATIONAL

ACHIEVEMENT IN SIX RESIDENTIAL SCHOOLS FOR DEAF STUDENTS

Objectives of the Study

The objective of the present study was to determine the growth rate on
selected variables over the five year period for all subjects for whom four full
years of data were cbtained in the study reported by Quigley (1969), and to
compare the progress made by males with that of females over the same period of
time. Subjects for whom data were incomplete, or who were dropped from the
study before Year 5, were excluded, and meth§d of {nstruction was eliminated as
the dependent variable. Data for all schools were combined for each year, and
the pooled means, dichotomized by sex, were plotied to show the growth year by
year for each sex separately and for both sexes combined. As will be discussed
in the Results section, a high degree of consistency was found between the
overall rate of the subjects fa the study and the growth rates reported by other
investigators in recent publications,

It is not the intent of the authors to review in detail the literature
which has been published on the educational development of deaf students.
Readers interested in the historical antecedents of the problem will find
several summaries in recent publications, among them the Quigley (1969) report
on the results of the four-year study from which the data for the present
study were adapted; the report of the Babbidge committee (Educatfon of the Deaf,
1965); Hester's report on school leavers (1963): similar reports by Boatner
(1965) and Furth (1966); and Gentile's (1969) report on achievement test scores
of hearing-impasfred students. An examination of the literature, however, does

show that there is a common theme running throughout all of the reporta: deaf




students are not achieving as well as students of comparable agis who have

norma) hearing., While there has been considerable discussion about the validity
of the test instruaents used to measure the achfevement of deaf students when
such test i{nstruments are those standardized on students with normal hcearing
(tuigley, 1963, and '.rightstone et al, 1963) other tests have more or less beun
adapted for use wit : deaf subjects (Moores, 1967), and, from atl indications,
show the same phonomenon: most deaf students are leaving school with educatfonal
achievement levels of fifth grade or below, and are reading at grade levels cven
lower than their overall achievenent levels,

If one considers the average length of time a deaf student spends fn
specfalized educational program to be 12 years, th2 total amount of pingress
over the 12 yvars {ndicates that deaf students advance less than a hatf-grade
per yeatr in overuil educational achievement, and less than a third of n grade
in recading. In addition, it is quite possible that most of this achievement
fs attained duriu; the first few years of schooling, with progress leveling off
fn later years -- the "plateau’” phenomenon reported upon by several investi-
gators == among then Furth (1966), who found that between the ages of 1t and 16,
4 period of six  ar:, his subjects advanced less than one grade in reading
level., {f one ex:-1nes the tables given in the Gentile (1969) report, (t will
also be seen that during the years when the child fs from 7 to 11 years of age,
there is sloew but steady progress in reading achievement as measured by the
mean grade equivalents, but from 11 to 15, progress comes to a standstill or
declines. [t was hoped that the present study would shed some light on this
particular plateau phenomenon.

statement of Hypotheses

The hypotheses tested in the present study were: (a) there would be

9




.

significant changes in growth rate for both sexes, and for the combined N across
the four years of the study; and (b) there would be significant differences

between the sexes on most of the experimental variables throughout the study.

Selection and Description of Subjects

Selection of the Subjects

In the original study (Quigley, 1969), nine residential schools for deaf
students were selected initially for participation in the project. Three of
the schools were those systematically employing the Rochester Method of
instruction in teaching their students, while the other six, used as compari . .
schools, employed non-Rochester merhods. As was detailed in the Quigley
report, three of the comparison schools were later found to be superfluous
and dropped from the study, leaving six schools with a total sample population
of 223 subjects., All of the 223 subjects remaining after elimination of the
three comparison schools were prelingually deaf (age at onset of deafness
was under 3% years); profoundly deaf (at least 75 decibel hearing loss, ASA,
in the better ear); and had IQs of at least 80 on the performance scales of
the WAIS or the WI3C,

For the purpose of the present study, it was decided to select from the
original sample population, with ten exceptions in Year 1, only those subjects
for whom four full years of data had been obtained, This necessitated the
elimination of data obtained on subjects who subsequently became mortalities
before the end of the four years as well as those for whom some data were
not obtained in certain years duc to illness and other factors. Since no
attempt wats to be made to categorize the results by the variable critical to
the original study =-- method of instruction -- the data were pooled, and the

only dichotomizing employed was that of sex, a procedure not employed in the

original study.
O
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Description of the Subjects

As cun be scen from Table 1, there were'76 males and 77 females for.whom
data were obtained in Yerar 1|, making a total sample of 153 subjects for the
tirst yecar of the study. This was increased to 83 males ond 80 females in
the second year and all subsequent years by the addition of 10 $s for whom
complete data were obtained for Years 2 through 5, making a total sample of
163 subjects. The average age of the Ss was 12.6 years when the study began,
and 16.5 years when it ended. Average IQ was 105.2 in Year 1, und did not
change in subsequent years despite the addition of the 10 Ss in Year 2, The
Ss had mean Hearing Threshold Level, 500-2000 Hz (ASA), of 88.9, and average
age at onset of hraring impairment was 15.7 months after Year 2. The average

S of the study had completed 7.7 years of schooling when the study began.

Procedures of the Study

The procedures employed in measuring the experimental variables, and
collecting and scoring the data in the present study were those used in the
original study by Quigley (1969). To summarize, the experimental variables
were measured each year by means of tests administered in the Fall. The vari-
ables were classed into three general categories: (a) Communfcation ..bility,
which included speechreading, receptive fingerspelling, and speech intelligi-
bility; (b) Language Ability, which included reading, language, and written
language; and (c) Educational Achievement, which included the reading and
language scores again, and arithmetic ability, all of which were measured by
five of the sub-tests of the Stanford Achievement Test Batteries, Form N.
Each variable was tested by means of the best available instrument, and in
one case, a substitute test was introduced in the second year of the study when
the original test proved to be too difficult. In addition, "Cloze" procedures
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were introduced in the final year in an effort to gain a further index of ability,
but are not considered in the present study.

The data for the original study were collected from available school records
and from the testing conducted by the investigator or other personnel connected
with the project, and involved both group and individual testing. The procedurcs
employed in analyzing the data in the present study differed somewhat from those
employed in the original, both in type of statistic selected, and in years
setected for correlational analysis,

Measurement of Experimental Variables

Communication ability. Communication Ability, which included: (a) speech

intelligibility; (b) speechreading; and (c) the receptive fingerspelling
ability, was tested by various measures. G8peech intelligibility was assessed
by subjecting samples of the subjects' speech (taped while the subject was
reading from lists of phonetically bzlanced words) to independent, trained
listeners on the staff of the Institute for Research on FExceptional Children.
Speech-reading ability, during the first year, was assessed by means of the
lUtley Test of Lipreading (Utley, i964), Form A. This test proved to be a
difficult one for deaf children; therefore, in the second year, it was
augmented by the Word and Sentence versions of the Craig Lipreading Inventory
(Craig, 1964). The three tests were administered concurrently until the third
year of the study after which the Utley test was discontinued. Fingerspelling
ability was assessed by means of a filmed test prepared by Quigley and Frisina
(1961), which had been adapted from the Utley Test of Lipreading, ¥Form B.

Language ability. Language Ability was assessed by means of the reading

and language sub-tests of the Stanford Achievement Test batteries, and

analyses of samples of written language. Written tanguage samples were

13
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obtained from the subjects each year by presenting them with a number of
cartoon sequences and requiring them to write stories about each s:quence,
and the samples thus obtained were analyzed for (a) Language Productivity
(Total Words Written); (b) Mean Sentence Length; (c) Type Token Ratio;

(d) Grammatical Correctness Ratio; (e) Strings Analysis; (f) Subordination
Ratio; and (g) Spelling.

Educational achievement., Educational achievement was assessed by

administration of the Stanford Achievement Test, Form N, in each year of

the study. Of the three batteries employed, only five of the sub-tests were
used: Paragraph Meaning; Word Méaning; Language; Arithmetic Reasoning; and
Arithmetic Computation. The combined Reading and Arithmetic scores and the
Battery Medians were also computed.

Method of Statistical Analysis

All data were punched on IBM caxrds and analyzed by the IBM 360/75 Computer
in the Digital Computer Laboratory at the University of 1llinois.

In the original study, two-tailed t-tests were employed to compare the
experimental and comparison groups. 1In the present study, the focus of interest
centered on the growth patterns across the four years of the study as well as
on differences between the sexes, so the method of statistical analysis
differed somewhat. Both one-way and two-way analyses of wvariance were performed,
utilizing both P-tests and t-tests of significance. 1In addition, t-2 results
of the analyses were compared by use of Tukey's Studentized Range Statistic
(Tukey, 1957) in an effort to isolate the differences discovered by the
analyses. Correlational analyses were also performed, and the correlation
coefficients thus obtained were tested for significance. The results of these

methods of statistical analysis are discussed later in the report.

14
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Results of the Study

Table 2 gives the means, standard deviations and gains for the experimental
varfables for each sex, and for the combined sexes for each of the four ye;rs of
the study. Table 3 gives a summary of the analyses of variances between the
sexes for Ycars 2 through 5, and for the combined sexes across the last four
years. Year 1 is not included in Table 3 because it was found that, with the
exception of two variables -- Word Meaning, and Combined Reading -~ no signifi-
cant differences were found between tﬁe sexes on any of the variables. On th>
two reading variables mentioned, différences at the .05 level were found between
the sexes in Year I. As can be seen from Table 3, highly significant differ-
ences were found across the years on all of the experimental variables except
three: (a) 3peech Intelligibility; (b) Speechreading as measured by the Utley
Lipreading Test; and (c¢) Subordination Ratio. On those three variables, no
significant improvement was found between the first and last year each variable
was tested, nor among any intervening years.

With one exception, Spelling, the finding of significant improvement across
the years for both sexes combined was paralleled by findings of significant
improvement across the years for each sex when analyzed separately. On Spelling,
however, although the combined sexes improved significantly across the years,
when the sexes were analyzed separately, it was found that while the males
Improved significantly, the females did not. However, this must be inter-
preted in light of the findings that the males showed poorer performance in
Year 2 than in Year 1, while the females maintained a steady rate of improve-
ment. This decline in performance in Year 2 by the males may have accounted
for the difference between the sexes on improvement across the years.

In general, it was found that the females outperformed the males on the

.19
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majority of the variables in most years, although the differences between the
sexes did not always reach the statistically significant level of .05. Most of
the significant differences were found between the sexes in Year 2, =ith Year 5
second. The least number of significant differences between the sexes were
found in Ye;r 1, as was mentioned earlier, in which differences were found at
the .05 level of significance on only two variables =-- Word Meaning, and Combined
Reading. No significant differences were found between the sexes in any year
on: (a) Speech Intelligibility; (b) the Utley test of speechreading ability;
(c) Subordination Ratio; nor (d) any of the arithmetic sub-tests of the Stanford
Achievement Test. In Year 2, in addition to the variables mentioned above, no
significant differences were found between the sexes on: (a) Word Meaning and
(b) Type Token Ratio. In Year 3, no significant differences were found between
the sexes on: (a) Fingerspelling 4bility; (b) the sentence version of the Craig
Lipreading Inventory; (c) Paragraph Meaning; (d) Type Token Ratio; (e) Mean
Sentence Length; (f) Language productivity as measured by Total Words Written;
and (g) Strings Analysis. In Year 4, no significant differences were found
between the sexes on: (a) any of the measures of speechreading ability; (b)
Paragraph Meaning; (c) Type Token Ratio; (d) Mean Sentence Length; (e) Spelling;
and (f) the Battery Medians on the Stanford test. Year 5 was marked by findings
of significance on more variables than in the preceding two years, although
there were again found to be no significant differences between the sexes on:
(a) Paragraph Meaning; (b) Mean Sentence Length; (c) Spelling; and (d) Battery
Medians; and, in addition, (e) Total Words Written.

Other than the above mentioned exceptions, the differences between the
sexes were all of statistical significance, and showed the females to be

superior to the males in performance.
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Analyses of the Data

Communication variables. Table 4 gives a summary of the anelysis of

variance on the expressive communication skills of Fingerspelling and Speech
Intelligibility. It can be seen that both sexes improved significantly in
their ability to read fingerspelled words across the years, and that the
females were significantly superior in this to the males. Figure 1 illustrates
the difference in performance between the sexes. In the ability to speak
intelligibly, however, neither the combined sexes nor the separate sexes
improved significantly across the years, In other words, the males and

females could speak no more intelligibly at the end of the study than they
could at the beginning regardless of the amount of training they received in
between, if any. On this variable, contrary to the general trend, the males
outperformed the females in most years. Year 4, however, was characterized

by a reversal in performance in that the females did better than the males
(Figure 2) although in no year did the difference in performance reach statisti;
cal significance.

Table 5 summarizes the results of the analyses nf veariance on the
receptive communication skill of speechreading as measured by the Utley test
and the two Craig tests. As can be seen also from Figures 3, 4, and 5, the
females performed significantly better than the males on all measures of
speechreading ability, however, only on the two Craig tests did the combined
sexes show significant improvement across the years. It can also be seen
from the figures that a wide discrepancy existed in performance between the
Utley test and the two Craig tests, which illustrates the relative difficulty
of the Utley test for deaf children,

Language variables. Table 6 gives a summary of the results of the analysis

19
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of variance ‘emong the reading sub-tests of the Stanford Achievement Test;
Paragraph Meaning and Word Meaning; and the average of the scores oun two
reading variables; Combined Reading. As can be seen from the growth curves
shown in Figure 5, the females again outperformed the males in average reading
ability, with the differences significant at the .0l level. Both sexes
improved significantly across the years, although this improvement is far
smaller than would be expected of non-deaf students. It will be recalled
that the average age of the subjects in Year 1 was found to be 12.6 years,
and if onec compares the grade achievement norms on the Standard Achievement
Test (Table 2) with the average rcading level of the subjects in the study,
it will be found that there was more than a four-grade gap between the
average reading lev.l of the deaf subjects in the study and the expected
norms of a non-deaf student of the same age. It can alsc be seen from Table
2 that this gap increased at the rate of approximately two-thirds grade per
year, and by the end of the four years, the deaf studcnts in the study were
reading at a level nearly seven grades below that expected of their non-deatf
peers of the same age. Therefore, what improvement was found, regardless o:f
statistical significance, must be considered to be an improvement only on
the subjects' baseline performance as measuted in Year 1.

Table 7, and Figures 7, 8 and 9 show the results of the analysis of
variance and the growth curves on three additional language variables:
Language, as measured by the Stanford Achievcment Language sub-test; Languaje
Productivity, as measured by the total number of words written in samples of
written language obtained from the subjects; and Mcan Sentence lLength, also
obtained from the written language samples. As on most language variables,

the females did better than the males on the Language sub-test of the Stanford,

29
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In addition, both sexes as a group showed significant gains between Ycars 1

and 5, although the gains must also be considered relevant only for the sample
population. Language Productivity showed the greatest increase among all vari-
ables for both sexes, especially between Years 1 and 2. Again, the females were
more productive than the males in that they wrote longer stories about the test
cartoons than did the males, but, as will be discussed later, their language
structure was no more complex than that of the males until the fifth year of the
study. Except for Year 2, no significant differences were found between the
sexes on the length of the sentences written. 1In Year 2, the females wrote
significantly longer sentences than did the males, but from Year 3 to Year 5,
the trend had reversed itself and the males wrote longer sentences than did the
females, although the differences were not found significant.

Table 8, and Figures 10, 11, and 12 give the results of the analyses of
variance and the growth curves on Type Token Ratio, Grammatical Correctness
Ratio, and Strings Analysis. The Type Token Ratio, an index of vocabulary usage,
was the percentage of different words used in the first 100 in each language
sample. It can be seen from Figure 10 that the males initially improved faster
than the females, but by Year 4, the females had caught up with and passed the
males. Taken as a group, however, the differences betwcen the sexes were not
significant across the years, although Year 5 alone showed the females to have
used significantly larger vocabularies than the males. Both sexes imp: )
significantly upon their baseline performances across the years by de
ting larger use of their vocabularies in their written language sam|

Figure 11 shows the growth curves on the Grammatical Correctnes
The amount of improvement shown by the separate sexes, and by the c¢
sexes, while small, was significant. There were also significant d:

ences between ihe sexes on this variable, with the females showing a

34
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words in the written language samples.
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percentage of grammatically correct words among the first 100 written in the
language samples, Figure 12 shows the growth on Strings Analysis, an index of
the mean number of words per sentence which were written in appropriate word
order. It will be seen that, in common with most of the other ranguage vari-
ables, the females again proved superior to the males in their ability to write
sentences with the words arranged in correct sequence.

Table 9 shows the results of the analysis of variance on Subordination
Ratio, and Figﬁre 13 illustrates the growth curves., A measure of language
complexity, Subordination Ratio data were analyzed for Years 3, 4 and 5 for the
present study, As can be seen from Table 9, the combined sexes did not. show
significant improvement in the percentage of dependent to independent clauses
over the last three years of the study, nor were there any significant differ-
ences found between the sexes in any year of the three from which data were
taken. The lack of increase in the complexity of the language used by the deaf
students in the study, insofar as the ratio of dependent to independent clauses
can be considered a v&alid measure of language complexity, would appear to indi-
cate that while the deaf students in the study increased in language productiv-
ity, in the length of the sentences written, and in ability to write grammati-
cally correct words in appropriate order, there was 2pparently no increase in
actual language sophistication. Rather, the subjects apparently learned to
use more words to construct simple sentences more grammatically, without
developing any measurable facility with language per se.

Educational achievement., Table 10 gives a summary of the results of the

analyses of variance on the arithmetic variables as measured by the Arithmetic
Reasoning and Arithmetic Computation sub-tests of the Stanford Achievement Test,

and the ccmputed Combined Arithmetic scores. Figure 14 shows the growth

.49




33

YeyL- 661 1e39],
LEEO™ 761 GTY3ITM
°s°u €001" z Xag puE Ieax
‘s°u 1100° 1 X3
oraey
°s°u £800° Z Ieag UOTIBUIPIOQNS
pg
d x98xe7]
e Jo £3111qBq0xd aaenbg ueay saxenbg jo ung q UOT3EBTIBA JO 2dInog arqeraep
0131®Y VOIJRUIPIOING
:aouetae) JO sasfieuy 3o Lxruwng
6 FIIVL
e
&l

E

Aruitoxt provided by Eic:



e oD SRR S SR Ty e T TR b .

Per cent

34

264

220

.20,

.18

.16

14

.12

.10

.08

~

——_ Male

«—-- Female

2

)

Figure 13,

-+
-+

T

2 3 4
Year of Study

w4

Subordination Ratio: Mean Ratio of dependent to
independent clauses in the written language samples
obtained from each sex in each year of Years 3
through 5,

41



6S€8°S1L2 8L 18304
8LELTOTLT SLL UIYITM
“s°u 80S%°1 Y X95 pue 189X
“scu 8vs0-L 1 X3g
9F3ISWYITIVY
10°> T AKAY 18%9°96 §26S°98¢ \ agax pauTquod
986% €992 £8L ie3ol
68S%°£222 /A UIY3ITH
°s-u THsLt1 Y XS pue xeax
°s°u 92.6°¢ 1 Xas
uoF3e3ndwon
0°> 90°9¢ Z3LS5°501 621791y Y Ieax Q¥3IFUWYITIVY m
6£98°£90¢ S8L 12301
$696°LH%9C 9LL arYITM
‘scu L626°C Y X35 pue IeaX
°scu §929°01 1 x2S
Bupuoseady
10° > 15762 9683°001 £TYL°20Y 4 aeax d¥3I9my3 Ty
J 138ae
30 A3T1TqERqOxd I axenbg ueap saxenbg jyo umng da WOIIRTIBA JO 201N0§ 21qeraeA
$9TqeIaeA O13IWYITaY
:9ouetxep Jo sasfleuy Jo Aiewmmng
01 TIEVL @)
\Ul

Aruitoxt provided by Eic:

E



36

7.0”T
6.5
6.9--
5,54
5.0
4,5 1.

4.0—4-

Grade Equivalent

.54

3.0}

2,5 4.

5\\

— Male

—--Female

1 1

T

-
1

Fiqure 14,

R SRR L i Tl o S

L
1 1 1
2 3 4 5
Year of Study
Combined Arithmetic: Mean grade equivalent scores
in each year for each sex on the combined Arithmetic

Reasoning and Arithmetic Computation sub-tests of
the Stanford Achievement Test, Form N.

43

, .
P T R i W AT A T R R WA M y, ‘e S T T TS YA TS S e



on Combined Arithmetic, the average arithmetic abilities of the subjects., It
can be seen that while the females were slightly better than the maies 1in
average arithmetic ability, in no year was the difference significant. Both
sexe8 iluproved significantly across the years in arithmetic abilities, but

again this improvement must be considered to be an improvement only over the
baseline performance in Year 1, for the total amount of gain in average arith-
metic ability was only two grades, an average of one-half grade gain per year.
It will be recalled that the females proved to be significantly better than the
males in Combined Reading ability, and that the combined sexes improved signifi-
cantly across the years in reading ability; however, the Battery Medians

(Table 11 and Figure 15) indicate that only in Years 2 and 3 were there signifi-
cant differences between the sexes in overall educational achievement as
measured by the Battery Medians on the Stanford Achievement Test, and it is
likely that these differences resulted from the superiority of the females on
the Reading sub-tests.

As on the Combined Reading and on the Arithmetic variables, significant

improvement was found for the combined sexes across the years on Battery Medians,

This improvement, as can be seen from Table 2 again, amounted to a total increase
of two grade levels -- or one-half grade per year. By the end of the study,

the deaf students were nearly six full grades behind their non-deaf peers of
similar ages in overall educational achievement. As might be expected, the
smallest increase per year was found among the reading and language variables,
for it is a truism that the impact of deafness falls heaviest on the ability

to develop language skills. One cannot help but be struck, however, by the
discrepancy between the performance of the average deaf subject in the study

and that which would be expected of his non-deaf peer of the same age, for,
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insofar as the WISC or the WAIS can be considered valid instruments for measuring
the intelligence of deaf students, the subjects of the study were of normal
intelligence or above, so their relatively poor performance on the Standard
Achfevement Test did not appear to be the result of any lack of innate intelli-
gence. The average IQ (Table 1) of the subjects in the study was, for the last
four years of the study, 105.2, (S.D. 12.28), and when IQ was multfplied by
Chronological Age (CA) and the product divided by 100, it was found that the
average Mental Age (MA) was 0.7 years higher than the average CA. It would,
therefore, appear that the subjects fin the study were more intelligent than
their performance on the Stanford test would seem to indicate.

While it was not possible to statistically identify any learning "plateaus"
from the data {n the study, Table 12 and Figure 16 {llustrate the learning
peaks and valleys which could be fdentified through visual fnspection of the
data. It can be seen from the Figure 16 that Year 2 was characterized by efither
average or maximum progress on most of the variables, while Year 3 was marked by
a sloving down of the rate of progress to mostly average or below-average
performance on most variables. Year 4 apparently was an efther-or year, with
the subjects’' scores being distributed almost equally between worse-than-
average, better-than-average, or average progress. In Year 5, mostly average
performance was obtained on the largest percentage of variables, with smaller
percentages of the scores showing minimum or maximum gains over the preceding
year. Table 12 shows the years in which minimum and maximum progress were
wade on each variable in the study, and it can be seen that on the language
variables, the wost improvement occurred {n either Year 2 or Year &4, and on
the arithmetic varfables, the most improvement occurred in Year 5, the last
year of the study.
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TABLE 12
Maximum and Minimum Gains and Year of Occurrence, by Variable:
Total Populatfion
Gains Maximum Gain Minfoum Gafn

Total Average Gain Per cent Year Gain Per cent Year

Communication
Fingerspelling 24.9 6.23 7.6 30,2 4 4,1 16.5 5
Speech 4,9 1.23 4.5 91.8 2 -0.8 (16.3) 4 % ek
Speechreading
Utley 0.7 0.35 2.4 343,0 3 1.7 (243.0) 2 %
Craig word 7.2 2,40 2,7  37.5 2 1.9 26.4 5 %
Craig sent, 11,1 3.70 4,0 36,0 5 3.2 28.8 2
Language
P.M. 1.4 0.35 0,5 35.7 2 0.2 14.3 4
W.M. 1.4 0.35 0,7 50,0 2 0.0 0.0 3
Comd, read, 1.4 0.35 0.4 28.8 2 0.3 26,1  3,4,5
Language 2.3 0.58 0.6 25.1 2 0.2 8.7 4
T.T.R. 4,7 1.18 2.5 53.2 4 0.5 (10,6) 3
M.S.L., 2,7 0.68 1.1 40,7 2 0.4 14.8 4
Tot. words 45,0 11.25 38.1 84.4 2 «2.,4 (5.3) 4
G.C.R. 4,2 1.05 4,1 97,6 4 <0.7 (16.7) S
Strings 1.2 0.30 0.6 50.0 4 0.0 0.0 3
Sub. ratto -2.17 -0.90 ces  aew sen 2.0 (74.0) 5 *
Educ, Achievement
AR, 2.1 0.53 0.6 28.6 2,5 0.4 19,1 4 *%
A.C, 2.1 0.53 0.6 28.6 4.5 0.4 19.1 3 &
Comb, arith, 2.0 0.50 0.6 30.0 5 0.4 20,0 3 &
Battery medfan 2,0 0.50 0.5 25.0 all aea sae .o kR

*No significant growth (or decline) found between Yesrs 1 and 5 for total
populatfon. (On all others, significant growth was found at .05 level or
higher.)

*tNo significant diffecences found between sexes in any year, (Significant
differences found at .05 level or higher on all others in at least one year.)

*4+%No signiffcant differences found between gexes in Year 5. (On all others,
s{gnificant differences were found at ,05 level or higher.)
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Correlational Analyses

Correlational matrices were obtained for each sex separatel:, and for the
combined sexes for each year of the study. Tables 13, 14, and 15 give the
matrices for all five years combined. 1In general, the correlation coefficients
tended to be consistent (or to increase slightly) among the variables over the
four years of the study, therefore the matrices for the combined scores for all
five years can be considered to be representative of the interrelationships
among the variables for each year. (An exception is Mental Age. 'he corre-
lation coefficients given between MA and the other variables are for Year 2
only.)

" Although some of the correlation coefficients appeared to be low, signifi-
cance was found at or above the .05 level among many of the variables, and
above .01 on some of the others. If the reader will examine the correlation
matrices given in the three tables and use, as a rough index, the figure of
r = ,19 as the cut-off point above which significant relationships at the ,05
level were found, and r = ,35 as the point above which significant relation-
ships at the .0l level were found, the degree of relationship found among the
variables in the present study can more readily be recognized.

Among the variables, the lack of relatfionship between Speech Intellfig{i-
bility and most of the descriptive variables was noteworthy. There was found
to be no significant relationship between the abilfty to speak intelligibly
and Age, Years of Previous Schooling, or Age at Onset of Deafness. Only in
the case of Rearing Threshold Level (the amount of hearing loss) was a rela-
tionship found with Speech Intelligibility -+ & low, but significant negative
correlatién «« yith the data indicating that the more sevete the hearing loss,

the less intellipible was the speech,

00
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Two other variables, Hearing Threshold Level, and Age at Onset of Deafness,
also showed few significant relationships with the other variables and, to a
degree, the same held true of the data from the Utley Test of Lipreading, and
the Word Version of the Crafg Lipreading Inventory, Of all the communication
variables, only Fingerspelling Ability and the Sentence Version of the Craig
test showed consistently significant relationships with the other experimental
variables, with the relationships showing higher significance in the case of
Fingerspelling Abilfity than for Speechreading ability as measured by the Craig
Sentence test.

Table 16 gives the major fectors which were extracted from the correlation
matrix in Year 2 (the year in which the most complete data were obtained), and
Table 17 shows the per cent of variance in the data accounted for by the various
factors. It can be seen that ona factor accounted for over 24 per cent of the
total variance, with the remaining variance distributed among the other 14
factors, with each having only a small amount of the total varfance. Asg in
the original study reported on by Quigley (1969), the major factor appears to
involve the language and communication skills. It will be noted thst all
sub-teasts of the Stanford Achievement Test except Word Meaning loaded heavily
on this factor, and ft can be seen from Table 13 that the intercorrelations
of all sub-tests of the Stanford were high. It would appear, therefore, that
the Stanford Achievement Test was measuring mostly the language ability of
the subjects, rather than their educational levels, and raises some questions
about the feasibility of using a test standardized on non-deaf students, who
presumably are not handicapped by language deficiencies, as a measure of
educational achievement for deaf students in view of the acknowledged diffi-

culty experienced by deaf students in acquiring language,

g0
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Summary and Discussion

The present study was essentially 1 reexamination of the data collected
by Quigley (1969) during a four year study of the influence of fingerspelling
on the communjcation abilities, language abilities, and educational achievement
of deaf students in six residential schools for the deaf. The purpose of the
present study differed from the original in that no ettempt was made to cate-
gorize the results in terms of the method of instruction used with the subjects
as was done in the original study. Rather, the main focus of the present study
was to ascertain, if possible, overall growth patterns and rates of improvement
for all subjects combined, as well as the influence of sex on performance. The
hypectheses of the present study were:

1. There would be significant changes in growth rate for both sexes, ard
for both sexes, and for the combined N across the four years of the study.

2. There would be significant differences between the sexes on most
of the experimental varifables throughout the study.

The procedures followed in the present study were thcse described by
Quigley (1969) insofar as selection of the subjects, measurement of the experi-
mental variables, collection, and recording of the data were concerned. Only
the methods of statistical analysis differed, in that the present study
employed analyses of variance (rather than t-tef’s) to compare the performance
of the subjects across the years, and the subjects were dichotomized by sex,
rather than by method of instruction.

The results of the study indicated that: (1) Both sexes as well as the
combined N showed small but significant E(mprovement across the years on all

varfables with the exception of three: (a) Speech Intelligibility; (b) one



measure of Speechreading Ability, (the Utley Test of Lipreading, which was
discontinued after Year 3); and (c) language complexity as measured by the
Subordinaticn Ratio in the last three years of the study., On the latter
three variables, no significant improvement was found between Years 1 and 5
(Years 3 - 5 on Subordination Ratio), nor among any of the intervening years.
(2) The females were consistently better than the males in Speechreading
ability, Fingerspelling ability, Reading ability, and, to a degree, in
Language ability; the males had slightly better speech than the females
although not significantly better; and the sexes did not differ significantly
in overall educational achievement by the time the study enced. (3) Signifi-
cant relations were found among many of the variables, particularly between
the ability to understand fingerspelling, and performance on most of the
experimental varjables. Noteworthy was the lack of any significant relations
between the intelligibility of the subjects' speech and their IQ levels, their
age, the amount of previous training they had received, or the age at which
they suffered hearing impairment.
Overall educational achievement as measured by the Stanford Achievement

Test indicated that the subjects began the study four full grades behind non-
deaf subjects of comparable aées, and thereafter advanced at the rate of one-
third to one-half grade per year, with Reading and Language achievement
scores advancing at a lower rate than the Arithmetic achievement scores.

| In terms of the first hypotheses of the present study, significant
changes in the amount of growth were found across the four years of the study
on all but the previously mentioned thiee variables -- Speech Intelligibility,

Speechreading as measured by the Utley Lipreading Test, and Subordination

Retio =-- but, due to small fluctuations in numbers of subjects in each year
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(a result of normal absenteeism on testing days), it was not possible to
determine whether the peaks and valleys in the various learning curves
represented statistically significant deviations from linearity. On some
variables, the learning curves showed steady growth. On others, there were
definite peaks and valleys, indicating spurts of learning activity intermixed
with periods where growth seemed to cease or actually dip below the previous

year's norm, or perhaps just  hance fluctuations. On still others, nearly

flat curves indicative of minimum progress were noted. The only general
conclusion to be made from examining the data is that, in almost all cases,
the females were superior to the males whether or not the differences were
significant, and on most variables, significant differences were found between
the sexes, lending support to the second hypothesis of the study -- the
hypothesis which predicted such differences would be found.

It must be kept in mind when discussing the results of the study that any
statistically significant improvement in performance found on the experimental
variables is relevant only to the sample population studied. In most cases,
the subjects improved on their own baseline performances as measured by their
test performances in Year 1, and, in general, this improvement was seen in
each succeeding year, However, when the amount of improvement shown by the
subjects in the study on the Stanford Achievement Test Scores is compared
with the Stanford Test Norms, it can be seen that the improvement, while
significént fn terms of the subjects' baseline performance, was only one-
third to one-half that which would be expected of average non-deaf students
of comparable ages.

If one studies the data in the Gentile (1969) report, and averages the

Paragraph Meaning, Language, and Total Arithmetic percentages given in that

09



study across the 16- and 17-year age brackets for subjects with 60 dacibel
hearing losses or above, one will obtain a rough index of the battery medians
in the Gentile study which can be compared with the battery medians found in
the present studv., 1t will be seen that 52 per cent of the subjects in the
Gentile study fell within the 5.5 to 5,9 grade level or below, which indi-
cates that the data from the present study were consistent with the Gentile
data, for the battery medians in the present study indicated that subjects of
16.5 years of age had achieved a grade equivalent of 5.5. The data in the
present study are also consistent with the rfindings of other investigators,
who reported that the median grade for deaf students of high-school leaving
age generally falls somewhere between the third and seventh grades.

The mean IQ of the subjects in the study was slightly skewed in that
there were more subjects in the superior and bright-normal categories tIQ of
120 or better) than fell in the dull-normal classification (IQ of 80 to 95),
which would appear to rule out lack of innate intelligence as a factor
contributing to the relatively poor performance of the deaf subjects in the
study when compared with non-deaf students.

The conclusion to be drawn from the present study is that there was a
definite relationship between sex and achievement among the deaf students
insofar as language and communication abilities were concerned. Only in
overall educational achievement as measured by the battery medians of the
Stanford Achicvement Test were there similarities between the growth patterns
of deaf and non-deaf students in that early differences in favor of the
females had Jisappeared by the time the early adolescent period was past and

the males began to catch up.
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