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T. PROBLEM

A. Introduction

The most immediate behavioral consequence
of deafness in the young child is the repression
of communication skills. Without auditory integrity,
the deaf child is unable to assimilate and code
sounds as language.

As a consequence, the young deaf child is
unable to acquire the auditory-receptive or vocal-
expressive language system ith the spontaneity of the
hearing child., Withavu: this priﬁary languege base, the
deaf student is severely restricted in the acquisition
of secondary communication modes such as reading and
written'language, and one alternative to auditory
language reception, speech reading.

Thé deaf child, if encouraged, may adopt a
second alternative to auditory transmission in use
of the manual alphabet through finger-spelling or he
may adopt as his primary communication system, at
least temporarily, the language of signs with finger-
spelling'aé a supplement, The difficulty in aéﬁuiring
and depending uﬁoh vocalization, auditory language
reception, and speech reading aslﬁrimary modes, is illus-
trated by the prevalcace of manual communication among
deaf adults when they communiczte with others who

possess the ability to communicate manually.
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Recent investigations by Lunde and Iigman

(1859}, Rosenstein and Lerman (1963), and Boatner,
Stuckless, and Moores (1964) have disclosed

that employed deaf adults tend to rely heavily on

b e SR et P e P

written language for communicating with supervisors
and foremen on the job. Lunde and Bigman found that
68 percent ofi approximately 8,030 deaf adults

queried, indicated full or partial dependence

- ._-.&(mtéh’-ﬁ'«"&%d!w‘,gmn_‘,‘v,~,;"

on written language for direct interpersonal commun-

ication. Rosenstein and Lerman (1963) found that
among 118 employed deaf women, 60 percent were fully
or in part dependent on written language for direct
communication regarding their work. Boatner
et al. (1364) reported a corresponding figure of @
62 percent among 101 young deaf employees. |
Accordingly, there is considerable evidence
that in certain settings, considerably over one- ;
half of the deaf population is dependent upon
written language in direct interpersonal commun- !

ication with hearing persons, Speech remains an i

important asset to the deaf student as he emerges from

the ‘schonl setting intc the adult sccial milieu, 4
and indeed for many deaf adults it remains a primary

communication mode., However, the heavy reliance
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3.

of most deaf adults on written communication is evident.
It is generally acknowledged that social,
educational, and intellectual judgments about persons
are at least in part based on their language usage.
Social acceptance, job seeking, and job advance-
ment, for example, are influenced by language
facility., Accordingly, it is important that the
written as well as the spoken language of the
deaf be as polished as possible. A poorly informed
hearing publi¢ may draw unwarranted inferences about the
deaf nerson directly from his written language productioa,
Finally, unlike the hearing child whose
written and reading systems tend to evolve from his
basic vocal communication system, the deaf child is
expected ‘o acquire the language which comprises this
vocal communication system largely through transfer
from written language, Refined written language, then,
is supportive of his spoken language,
it may be seen that skill in producing written
laﬁguage is crucial to the general social and economic
adjustment of the deaf. Cognizant of this fact,
educators of the deaf have traditionally giv_a major
attention to the written language development of deaf
students,
Considerablé research energy has been ex-
pended on the study of written language of the deaf.,

However, research is handicapped by the absence of a

.
b oa ey ban e S~

o rmaid _

Pl

x.

TS . oz’
i et S e A et

e 23T

o B Wt s W e e e 2t e S amaioa, DR N S )

-

[

e

e ke et Sl il o P et

ol




v 4,

valid instrument for evaluative purposes, Such an

instrument should (1) be objective in nature, (2) pe
based on actual language production, (3) possess
- construct validity based on strong external criteria,

and minimum error of estimate, (4) yield norms which

are representative, The major objective of this
anestlgat ion was to attempt to develob such an
instrument.

B. Review of the Literature

1, Conq_pts of gppken and wrxtten language

R . e N ;o . s
T e e At L A s s T i LS IR

Most research on the expresslve 1anguage of
5 hearing children has been based on spoken rather than

on written butpﬁts Since the primary communication

N WS e G o N e s

o mode of expression for hearing chiléren, and a desired Eo

! outcome for deaf children, is oral, it follows that

B T e

g% « epcken language should receive primary attentxon.
‘ B
Carroll (1955) has defined language as: ;

"--a structured system of arbitrary i

vocal sounde and sequences of sounds

~ which is used, or can be used, in

e e o e e

inférﬁéﬁsénél eémmdnicafion by an |
aggregatzon ot human bezngs, and

whzch rather exhaust;vely cataxogs

N the thzngs, events, and processes in

uthe human envzronment." (p.lO) o ;
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It is notable that this definition restricts

language to its vocalized form. Carroll would not

PO 7

speak of written language, but rather of "the system

of writing language X" (1955, p. 11), McCarthy's

(1954) classical review of the literature on language
development in children reflects the fact that major
attention has been given to oral communication
skills in the developing child. Since for hearing
children and for many deaf children language has both
its origin and its major outlet in speech, major
attention deservedly remains in this area.

Fries (1963) has attached higher status
to written language than have Carroll and others.
Fries has stated:

"All 'writing' is the substituting

of patterns of graphic shapes to

represent the language signals of

a code for the patterns of sound
waves that have been learned as
rapresenting the same language

BignAIS." .(poll9)

Fries suggests a congruency between the
-patterns. of "graphic shapes" of writing ard of |

"sound waves" of .speaking, both having divect

- A RN RS AL WL Y e—L A L% - ~ A nw . - - s -~ [EN L4 m ke Ama s A arrd
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reference to the same language signal. If indeed this
18 not so, Joos (1l964) suggests this is only becauge
teachers of English inadvisedly inhibit students from
"feeling free to write by ear", It is notable that
the teacher of English at the secondary level does
not teach "written language" but rather "composition",
Teachers of English are presently giving major attene
tion to the problems of how to evaluate or assess
English (Meckel, 1963), huw to profitably teach
English (Frances, 1958), and even to the consti-
tuents of English (Robsrts, 1958),
2. Assessment procedures

Several methods of evaluating written
language have becn developed. One traditional method
has been that of the standardized language test.
Typically this test leans heavily on formﬁl knowledge
of grammar and spelling. The validity of this type of
instrument with respect to tapping general skill in
language usage depends upon the assumption that there
exists a sirong relationship between formal knowledge
of grammar and spelling, and written language ex-
pression. However, Meckel 1983) after an exhaustive
revicw of the literature has stated, "There iz no
ressarch evidence that gramnmar as traditionally taught
in the schools has any appreciable 2ffect on the
imprbvimaﬁ%'of'aritiﬁé gkill® (p. 981), Meckel's

conclusion, of course; has reference to hearing students.

. — e
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A second general apprnach to the evaluation
of written language has been through direct subjective
evaluation of written compositions, a grade or score
being asgigned or the basis of an cverall appraisal,
While this system probably has considerable validity,
several problems present themselves., French (1962)

has suggested eriror in assessment may have four

P Sons S . \
N bR S I SRS S S

sources: (1) student error, attributable to varying
psrformance on the student's part from day to day,

(2) test error, the single composition being comparable
to A one-item test; (3) scale error, some markers being
"easy", others "tough", and (&) reader disagrecment,
disagreement among readers as to what constitutes

goed and poor writing,

French (1962)1 studied inter-judge agreement,

and found that when a group of 53 readers representing
several professions independently graded 300 student
exsays, the mean correlation among readers was only
«31. When ten English teachers' grades were compared 5
the mean correlation rose to .4l1. English teachers
revealed greater but still low agreement.

Considerably higher inter-judge agreement may
follow if standards are presented to the judges, scoring

criteria carefully presented, anci considerable

Sy N IR

training offered to the judges to produce maximum

IDiedcrich, French, and Cerlton (1961) factor-analyzed
scores, and found five predominating factors which they
identified as ideas, form, flavor, mechanics, and wording,
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agreement. When readers were thus prepared before

scoring compositions for the College Board Examina-

tions, inter-judge reliability rose to .70 (French, 1962).
While the increased inter-judge reliability is highly des-
irable, a problem is introduced. Predetermined

standards and criteria for scoring in turn assume
predetermined judgments of quality of language.

Validity of scores becomes in part dependent on the
validity of the predetermined criteria, eg., relative
weight to be attached to style and syntax,

Finally, assessment of written language has been
attempted by means of rating scales. One such scale ;
has been developed by Rosner (1843). This rating \
depends upon both the reader's general impression
and five general variables estallished through factor
analysis. Fourteen scales were developed around

these five variables, four related to ideas, four

e e —r, =

to mechanics, two to wording, two to form, and two
to flavor. Notably, "general iméression" continued
to receive weight,
3. Analytic procedures l{
Expressive language lends itself to ‘
deegription. Some descriptivp:procédures suggest
evaluative power. For examp;e,_mény cross-sectional
studies have been conducted on the language of various RL

ontojgenetic levels cf children. Sentence lergth and

i
i ,
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'ccmplexity increases with age. Frequency of usage
of various parts of speech varies with age, as do
other language variables. However, one also finds
major differences among individuals in writing style

as noted by examinations of styles of noted authors,

[

Several techniques used for describing written
language are often incorporated into "readability
formulae", used to estimate appropriate grade level
of reading materials (Klare, 1963), Sentence length
in particular is often used in these formulae of which
Klare lists 41,

Among the more frequentl 1y employed analytic
and implicity evaluative procedures are the following:

(&) Sentence length

(b) composition length

(c) sentence complexity

{(d) frequency of usage of various parts of speech

-

(e) grammatic correctness

.
[ Y S

(£} spelling

(g) diversiiy of vocabulary

McCarthy (1954) has reviewed the literature,
citing 14 studies of the length of sentences used by
hearing cht]dren. Heider and Heider (1940), Mykiebust
(1960), Goda (1959), and Gunderson (1965) have studied

the length of sentences in the written language of the
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deaf, While some disparity is present among the

findings of the individual investigators with regard
to the mean sentence length at particular age levels, |
there is general agreement that (1) mean sentence ;

length tends.to increase at least through middle

L e e

adolescence, and that (2) according to the studies which

compared deaf and hearing students, deaf students |

consistently produce shorter sentences than do hearing

r 3
L T N

students,

Unfortunately, the results of most studies of

comgosxtzoﬁ&length cannot be directly compared. Assigned

topics or other stimuli have differed ag have the amounts

* .
Jry R Fv e 3
4 130 :‘; R
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i
1
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of time provided for writing, Among those who have .

_”~

I_

o
A
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investigated the length of compositions written by deaf ]

studer*s are Heider and Heidep (1940), Myklebust (1960),

=T
LY

R

Goda (1959), and Simmons (i963). In general, composition

5 OREDY, opithes | JUNE T R g
]

length was seen to increase with age. However, a plateau | ﬂ

was suggested as students reached late adolescence,

ikp In those studies comparing deaf and hearing subjects sn the u

E;' Same topic, the hearing student was seen to produce

*%E greater length at mid and upper ages, Myklebust
'{; found, however, that at age seven; deaf students
]

produced gréatér length than did hearing students of a

R similar age,
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Among those who have examined the complexity

of sentences written by deaf students are Walter (1959),

Heider and Heider (1940), and Goda (1953), These
investigations have in general adapted a classification
system developed by MeCarthy (1930) by which sentences
are ranked in complexity, varying from structurally
incompleie sentences to elaborate sentence constructions.
In general, the sentence constructions of the deaf are
concluded to be simpler than those of the hearing, Goda
found that among deaf students, complexity of sentences
correlated .57 with composition length and .69 with
Mmean sentence length. Williams (1937) had similarly
found that among hearing children, sentence complexity
and sentence length correlated «80, Sentence complexity
and sentence length apparently share considerable

variance,

Frequency of usage of various parts of speech

has been examined with varying populations and under

varying conditions. Most analyses have been conducted
on adult populations, €g+y college freshmen (Mann, 1%44),
roted writers (Yule, 1944), adult telephone convere
satiors (2ipf, 1935). Others have been concerned
with developmental characteristics of the language
of children (Templin, 1957; Davis, 1937).

Myklebust (1960), Simmons (1963) and Goda (1964)

have studied the relative frequency of usage of parts

i T A W T T
T R e e thn T TR e S e e T PR T
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of speech in the language of deaf students, Myklebust
used a traditional classification system, while Simmons
and Goda have used a structural classification system j{
based on the work of Fries (1952).

Goda found deaf adolescents to employ relatively
less Class III and Class IV words (adjectives and
adverbs), and less function words (prepositions,
conjunctions, articles, etc.) than hearing adolescents.
Mykiebust found prencuns, prepositions, adjectives-

f adverbs and coajunctions to be used less frequently

by deaf than by hearing students. The literature in

general suggests that relative frequency of usage of
adiectives, adverbs, and function words tends tc increase \4
as the child matures, while relative frequency of - i
nouns and verbs tends (o decrease.

Numerous investigators have studied
grammatic errors in the written language of the deaf. .f.'
Thompson (1236) classified errors in syntax as errors |
of gubstitution, omisslon, additisn, and word order.
Myklebust (1960) zdapted and added to Thompson's system
in such a way as to perm.t assignment of a ayntax S
score to language productions. Simiiarly, Birch and

Stuckless (1963) developed a system for scoring language

from direct inspection of grammatic errors in compositions.

Most racently, éundérson (1565) has studied compositions -
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written by hearing and deaf students, deriving a scoring

procedure whereby different weights are attached to
different syntactical errors,!

Spelling has received relatively little ztten-
tion in investigations of the written language of deaf
students. Gunderson (1865) found that deaf students
make few errors in spelling, If so, this is possibly

attributable to the fact that deaf children tend to

be less dependent orn phonetic aspects of words for
correct spelling, tending more toward learning to spell
words directly from their graphic representations,

With the development of the type~token ratio
by Johnson (1944), a useful instrument was provided for

the study of diversity of vocabuiary. The ratio (TTR)

is expressed as number of different words divided

ty total number of words in a sample (or a predetermined
number of words such as the first 50 or 100 words).
Simmons (i9€3) compared the TTR of language samples
written by deaf and by hearing students, and found

the deaf students to be more redundant in use of words
(lower TTR) than hearing students. Simmons extended

her investigation to a determination of type-token

ratios for different parts of speech, She found hearing

The reader is referred to Gunderson (1965, pp. 7-50)
for an excellent review of the literature related teo
grammatic errors produced by deaf students,
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students tc be mere versatile than deaf students in
their use of all parts of speech except class III 19
words (adjectives), '

As indicated earlier, most of the above
techniques for describing language have an evaluative
connotation. idowever, few have been employed with
an explicit outside criterion. This investigation

is in part concerned with the relationships among

various analyses, but als: with their individual ;

relationships with outside judgments of language _‘?
made by teachers of the deaf, }

Although subjective evaluations of language
have been seen to be deficient in reliability, it is
speculated that inter-judge reliability among teachers
of the deaf is relatively high due tc the fact
that syntax and intelligibility receive more attention
than "flavor" and ideational aspects from teachers
of the deaf, If this is not 80, correlations between
objectivc analyses and teacher-judgments are expected
10 be weak,
C. Objectives

‘Objectives of the investigation were:

1. to describe compositions written by deaf

students 19 through 18 years according to the fellowing
meaAsures: |

a. composition length
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b. sentence langth

¢. frequency of usage of Class III words, i
Class IV words, and function words, relative to }

total words.l

d, wvariety of vocabulary usage2
e. grammatic correctness
f. spelling correctness

2. to determine the relationships betwecn each

of the above measures and ths criterion of teacher-
judgment,
3. to develop scoring prceedures3 for assessing

compositions written by deaf students 10 through 15 years,

Ifélgss I words are typifiascg traditionally by nouns, Ciass II 7
words by main verbs, Class III words by adjectives, g
Class IV words by adverbs, and function words by o
prcpo:itions,\articles,,conjunctions, etc, (Fries, 1952), =

2 Measured by the type-token ratio

N ’IJE " J‘ .-

3 Multiple-regression equations, with tcacher-judgment

serving as the criterion and measurable aspects of compositions
as the predictor veriables (one for each level 10-18, and

one for the sntire age distritution, with national norms
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II. PROCEDURE

A. Pilot Study

As reported by Birch and Stuckless (1363),
the selection of appropriate stimuli {pictures and ~
verbal topies) for the elicitation of written language
from deaf students is critical, Styles of writing, r:
grammatical correctness, and length of a composition

will vary within the same Student as a function of the

stimuli presented to him,

Accordingly, a pilot phase of this investi~ ,

gation served to puide the investigation in: %;

(a) selscting a stimulus which would elicit ;3,\
maximum length of written resporse,

(b) testing several objective means of describing

the compositions,

(c) determining the optimum conditions for collect- ii w

ing composition samples in terms of instructions and length
‘§3$ of time to be permitted each student for writing,

'“Eﬁ (d) providing an indication of the basal age

at which deaf students might be expected to produce

ggf a composition of sufficient length to be scorable .

‘é% with reasynable reliability, | i?

.p{! Seven classes totaling 57 students were. §
“f;f@ | ta}ee%§§~frcm'thg pogula@iop of the Western Peansylvania

) ’ ol T e oS
L s R
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Schoel for the Deaf, Pittsburgh, to participate in the
Pilot phase., These classes were selected on the basis
of beiny considered by supervising teachers as
representative of deaf students varying from 7
through 18 years of age in that school, A meeting
was held with the seven teachers of the above classes,
information presented about the investigation, and
oral and written instructions given to each teacher.
Five stimuli, four pictorial and one verbal,

had been selected for presentation to the students.
An artist was employed to draw the picturec, and these
pictures were reproduced to provi&e each student with a
copy at his desk. The stimuli and specific directions
were as follows:

{(a) A sequence of four related picturss. Teachers
were instructed to write on the chalkboard and say, "Write

a long story about the pictures. You have 45 minutes."l

(b) Picture of jet airliner in flight. Teachers
were instructed to follow the above procedure, and to
write and say, "Write a long story about the picture.
You have 45 minutes."

(e) Picture of family shopping, Teachers were
instructed to write and say, "Write about the picture.

You have 45 minutes.®

ISubsequently selected, with revisions in the pictures
and directions. .
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(d) Playground scene, Teachers were instructed
to follow the instructions as in "c",

(e) Letter. Teachers were instructed to write
and say, "Write a long letter to your mother and
father. You have 45 minutes." (Students could write
to a friend if unable to write to parents),

Each class was presented with each of the
five stimuli, at the rate of two stimuli per week.,
Students were given 45 minutes in which to write their
compos:tions. An observer was present in each class
to take notes on time given by each student to the
composition, relevant questions asked, etc,

Total words in each composition were counted,
mean composition length determined for each age, 7
through 18 years, and the nean composition length
regardless of age determined for each stimulus. Table 1
indicates mean composition length for each stimulus,

without regard to age.,

Table 1. Mean composition lengths from five stimuli for
YA sfuaenlgs"‘ 7=10 ye'au"i s
Mean composition length

Picture sequencel 205,0 words
Jet in flightl - | 158,0 words
Family shopping} 167.7 words
Playground scena’™ 158,9 words
Letter {body of letter only) 187.2 words

1 ?iesérial
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The picture sequence, as noted in Table 1,
tended to produce the greatest compusition length,
Also, observations suggested greater interest on the
part of students to the sequence than to other stimuli,
Therefore, the picture gequence was concluded to be
the best suited to the purposes of the investigation,

A second point of interest concerned the
ability of the younger students to write compositions
of reasonable length {tentatively set at 50 words
or more for purpose of reliability of assessment),
Table 2 reveals the percentage of students in four
age groups who wrote compositions of at least 50

words in response to each of the 'five stimuli,

Table 2. Percentage of students who wrote compositions
o words or more ,
Age in years

TR

7.8 10-12 13-15 16-18
(asI7) (n=1t (n=I%) nzd)

per cent per cent per cent per cent
Picture sequence 53 87 100 100
Jet in flight 47 83 100 100
Family shpppiqg - n 160 93 100
Playground scens 53 93 100 100

Letter 65 100 100 100

[N

¥
:»,::4 LR AT . -
. Mﬁﬂwﬁﬁ&ﬂi;\: e

Ty




- PR

RS

TR - Pt .

S M Attt T e et By eeige Al % e s 3 LT R s T e CRFESRNAL g g ormsemia s

ks
20,

Inspection of Table 2 indicates that a relatively
high proportion of the students under ten years tended
to write compositions of less than 50 words, while most
students ten years and older wrote compositions of 50 i
words or more. This finding was important in terms
of the establishment of a basal age cutoff for the
investigation.,

The type-token ratio (TTR} is generally
based on a minimum of 100 words. However, inspection

of the compositions revealed that if students were

required to write a compesition of 100 words or e
more, the applicability of the type~token ratio as j
an assessment instrument would be considerably
restricted,

As & check of the sensitivity of the TTR ;

based on 50 and 100 words, the "picture sequence"

compositions were retyped, identification was removed,
and two experienced teachers of the deaf were

askeé to independently assign a subjective score

to each of the 57 compositions, Type~-token ratios
first were calculated on the first 50 words (n=47),
then on the first 100 words (as=u2), A Pearson product
morment corralation coefficient was calculated between

a combined T score of the two teacher-judges and

each of the two methods cof calculating the TTR, The
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TTR based on 56 words correlated .70 with teacher-
judgments, and the TTR baged on 100 words correlated
69 with teacher-judgments. Both coefficients
appeared reasonably high when considered as validity
coefficients, and that based on 50 words as high as
that based on 100 words,

Several additional objective descriptive
techniques were applied to *he compositions, and
refinements in these techniques were made. Others
were discarded as being unreliable or addiag no addi-
tional information to that available from other
techniques (eg., "number of structural units per
sentence” correlated so high with "sentence length"
as to appear to measure virtually the same variable),

The picture sequence was shown to several
colleagues who drew attention to the fact that a
cultural loading was present. The picture sequence
was accordingly redrawn to reduce possible cultural
loading,

The directions to students were revised from
"Write a long story about the pictures,” to "Write about
the pictures,”

In summary, the pilot phage led to:

(a) selectivn of a picture sequence for preseatation,
(b) the decision to establish the C.A. limits
at 10 years, 0 months through 18 years, ll months,

o oy
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(c) the decision to restrict assessment to
corpositions oi 50 words or more,

(d) modification of the picture sequence to
reduce cultural loading,

(e) revision of directions to students,

(£) acceptance of general directions to tcachers
(Appendix A),

(g) selection and refinement of abiject’ e

descriptive techniques (II, D. 3, Objective analyses),

E. Sampling Procedures
l. Population parameters

The parameters of the population from which
the final sample waes to be drawn, and of which norms
would be considered to be representative, were:

(a) Public and private residential and day
schools for the deaf in the United States with student
populations of 100 or more as listed in American

Annals of the Deaf, Januery, 1964, and extending through

a minimum of seven yeaé,levels of instruction,

(b) Male and female students, age 10-0 through

18-11 with 70 decibel hearing losses or more in the
butter ear as measured by pure tone dudiometry (mean
loss - 50¢, 1900, 2000 cps),

(c) Students who write compasﬁtions of 590

wordis or more under conditions to be described.,
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For the purpose of census, the U.S. Census

Bureau has divided the continental United States into 5

nine regions, each encompassing several states., Table 3

is a summary of numbers of schools for the deaf in the

United States and student pepulations as defined by (a)

;‘ above, !
B Table 3'! Szhools for the deaf and student populations in !
-] 206 .
B Residential Day
Region No. Pop. Per cent2 No. Pop. Per cent2
1. New England 6 1201 6.2 - - -
%, 2. Mid-Atlantic 12 3077 15.8 3 730 3.7
'f: 3. E.N. Central 8 2183 11,2 7 1218 €-.2
,’1:: 4. W.N. Central 8 1840 9.“ 2 323 1.6
B 5. S, Atlantic 11 2873 14,8 - - -
« 3R 6. E.S, Central 6 1377 7.1 - - -
Y 7. W.S. Central 7 1586 8.1 1 235 1.2
80 Mountain 4 7.‘5 308 - - -
i 9, Pacific 4 1559 8.0 3 _5u8 2.8
TOTAL 66 16,441 84,45 18 3,054  15.59

Total, all schools - 82
Total population, all schools - 13,945

Iﬁéeting criteria of 105 students or more, and seven levels
of instruction (Am, Ann. Deaf, January, 1964)

, if' 2per cent of total population, residential and day (19,485)
A SMinor discrepancy dne to rounding

it is noted that the residentisl schools comprising

the population from which the saxple wac selected numbered

AR

66, and the student population numbered 16,441, Similarly,

day schools numbered i6, with a student pepulation of 3,054,
Residential schools contributed to 84,43 of the total

student population (19,495) and day schools contvibuted o
©0.15.5% .0f the total (minor discrepancy of .1% due to

rounding ).

i
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2., Schools from which samples were drawn

From each geographical region (Table 3) a
residential school and, where represented, a day school,
were randemly selected.d From Table 3, it is noted that .
this step involved the selection of nine residential
schools2 and five day schools.

Schools invited and subsequently velunteering 1

to participate as representatives of the population ars

listed in Tabie &.

Table k. Programs psrticipating in investigation _ |

Region Jegidential  Pop.  pay Pop.
l. New England Cov, Baxter i35 - - - -
: Portland, Maine
2. Mid-Atlantic St. Mary'tc 305 P.S.47, 158 379 )
Buffalo, N.Y. New York,N.Y.
3¢ E«N. Central 1Illinois S.D. 445 Celumbus Day 124
Jagksonviile, I11, Columbus, Ohio
%o W.N. Cantral Xebraska S.D. 155 Minneapolis Day 219
| Omaba, Heb. Minneapolis,Minn, h
S. S. Atlantic Florida S.D, 428 “ - - - -
St.Augustine, Fla,
6. E.S. Cxntral Tonnessee S.D. 389 o - - -
Knoxville, Tenn.
7e WeS, Central Texas S.D, 605 Houston Indep. 235
Texas S.for D.B.C. S.Dist.
Austin, Texas Houston, Texas
80 MOﬁntain Uﬁfah ;!.DQ 201 - ™ - -
Ogdan, Utah
9. Pacific California S.N. 480 Univ, Hts, S. 161
Berkeley, Cal. Seattle, Wash,
TOTAL 3,141 1,118

1§£roughaﬁ;-this,§tudy, a table of random numbers was
used for all random selections.

27hrge exceptions were made. (1) It was necessarv to add

@ second scheol to each of ¢wo regionss to assure numerical
yepresantativeness. g
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3. General procedures

Prior to the collection of compositiong, the
chief administrative officer of each of the 1l above
Frograms was contacted by mail. Included in the
correspondence was an abstract cutlining the purposes
and procedures 2f the investigation. Follow-up
telephone calls were then made, remaining questions
answered, and dates established for the collection of
compositions.

Upon approval of the administrators of the
various schools and scheol districts, directions for
the test administration were sent to participzting
tsachers (Appendix A). Actual test materiris were
net sent at this time,

In order to assure that students of 10 years
and abeve would be adequately represented, compasi.
tions were collected from classes whose mean ages
were eight years pius -f they included a student of 10
years or older.

A member of the research team visited each
school immediately prior to and during each test
administration in order to (a) deliver materiais,

(b) disecuss the ihvestigation and specific directions with
Teachers and (e) collect compositions immediately after

they wsre written, All testing was completed within

a two-month period (January-February, 125%),

R o]
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L., Compositicns coliected

Compozitions were written in rzsponse to the
picture sequence by a total of 352 classes of deaf
students, numbering 2798 students., Of thie total,

2181 and 617 were students in residential and day
programs respectively,

Schools were aisoc asked to report on birth-
date, sex,and hearing loss of each student (db loss,
better ear, 500, 1000, 20060 cps., pure teae, most
recent test).

5. Conformity to population parameters

Of the 2798 students, 431 were deleted by
the investigators because their chronological ages
were less than 10 years, 0 months, or more than
18 years, 1l months (rounced off to lowest month
at date of testing). A total of 2367 studeats fell
within these C,A, limits.,

Since only those students with hearing losses
of 70 decibels or greater in the speech range weire
to be included in the final samplc, additional students
were deleted. Table 5 indicates the number of
students 10 years, 0 months through 18 years, 11 months

whose hearing loss was less than 70 db. and 70 db, or

greater,

L. |
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Jable 5. Age, sex, and hearing ioss of 2,367 students =
o programs

C.As (yrs,)?

{10.db. 70 db. ¢ 70 ab, $70 db, {70 db. $70 db,

Residential Day Total

10 M 20 92 (82%) 10 31 (76%) 30 123 (80%) !
F 1 69 (83%) 7 26 (79%) 21 95 (82%) :
11 M 13 72 (85%) 13 22 (63%) 36 ou (78%)
F 12 62 (84%) 9 25 (748) 21 87 (60%)
12 M 17 30 (84%) 13 30 (708) 30 120 (80%)
F 15 89 (86%) 8 26 (768) 23 115 (83%)
13 M 20 103 (84%) 5 29 (85%) 25 132 (g4%)
F i3 88 (87%) g 29 (76%) 22 117 (84%)
14 N 23 93 (80%) 6 20 (77%) 29 113 (80%) 2
F 11 88 (89%) 3 20 (87%3 14 108 (89%) oy
15 M 20 132 €87%) 9 18 ¢73%) 27 151 (85%)
F 23 93 (80%) 1 17 (S4%) 24 110 (82%)
16 M 27 108 (80%) 3 20 (878) 30 128 (81%)
F 16 95 (86%) 5 18 (78%) 21 113 (s4$)
17 M 16 95 (86%) 3 11 (793) 19 106 {85%)
F 13 7% (85%) 4 17 (81%) 17 91 (34%)
18 M 13 74 (85%) 5 1% (748) 18 88 (83%)
F 4 83 (94%) 1 11 (v _s 7% (S4$)
L TOTAL,
i (male) 169 859 (83.6%) 65 196 (75.1%) 234 1,085 (81.5%) o
[ TOTAL, - | o ; ;
5 (fomale) 121 _721 (85.6%) 47 189 (80,1%) 168 _ 910 (&4.4%) B
a GRAND. ' |
s TOTAL 290 1,580 (84.5%) 312 385 (77.5%) 402 1,965 (83.08) .- |
|

qg iin ‘ym"m. (0-11 months)
:’ "
¥
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The gamples of the population which woulgd
subsequently be subject to analysis, would be drawn
from 1,965 students in the 14 programs, all of whom
met the followirg criteria: chronological age 10-0
through 18«11, and 70 db, hearing loss or greater in
the speech range.

From this number. a total of 908 subjascts

would be draun:

(a) 50 at each age level in years between 10 and

18 years inclusive (450 subjects), for variable age sanmple,

(b) 106 at each age level in years Letween 10 and
18 years inclusive (900 subjects, 450 of whom would
De the szme subjects as selected for (a), for nine
const&nt age gsamples.

In order that each geographical region would
be agourateiy represented in the samples with regard
to.students in residential ang day programs, the
percentage figures in Tabie 3 wepe used. For example,

residential schools in the Pacific region (California,

total population of residential and day ‘programs
meeting the criteria discusged earlier, Accordingly,
8 per cent of the subiectz in sach sample would be
drawn from the res.dential school representing that

't

regicn.

g )M
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Although males outnumbered females in the

1,965 students meeting the basic criteria (1,055 males,

910 females) it was decided that males and females

would each represent 50 per cent of each sample

to simplify statistical analysis.

Table 6 provides an enumeration of

subjeects by region, iype of program and sex selected

to represent samplez of 58 and 100, Percentages in-

dicated in Table 3 served as the basis for selecting

different numbers of subjects from different regions

and progranms,

Iable 6., Selection of subjects for subesamplas of 50 1,2

Residential
Region Number2
1. New England 3 {2m,1£)3
2. Mid-Atlantic 8 (Um,u4f)
3. E« No Central 6 (3m,3f)
4, We No Central 4 (2m,2f)
5. S. Atlantic 8 (Um,4f)
6. Eo S, Central 3 (1m,2f)
7. We 8. Centrai 4 (2n,2f)
€. Mountain 2 (1m,1f)
8. Pacific 4 (2m,2f)
TOTAL 42 (21m,21f)

Day
Numberz

2 (1n,1f) |
2 (1m,1£) |
1 (im) 5

1 (1) :

2 (1m,1f)
8 (4m,u4f)

lSee Table 3 for calculation of percentaze,

ZMuItiply by two for samples of 100 (constant age
sanples); multiply by 9 for sample of 450
(variable ags sample).

m = pale, £ = fsmale

3
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The pilot study led to the decision

to restrict the parameters of the population to

K N L g i et O °
o b b, e

students who wrote compositions of 50 words or more,

e

It was evident that some students over 10 years would
not meet the latter criterion. In addition, some
would write lists of words without any attempt to
write in sentence form.

As a gemsral cheek on the findings of the
pilot study, the investigators randomly selected
50 subjects at each age level, 10-18, as stratified
in Table 6, 1In addition, since 326 compositions ;
written by 8 and 9 year old students had also been %.
collected, it wzs decided to sampie 8 and 9 year c
" old students in order to confirm (or reject)the
éf decision to delete these twe age levels,
E Table 7 indicates the length and several
- characteristics of the productions of 550 students

selected in accordance with ratios indicated in .
Table 6.
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Table 7, Productions of 550 students (8-18 yrs,)
in_response Eo'gicfnré sequence
CAl Mean Comp.? Nos .in ‘No. : “‘No.  -No. No, Comp.3 No, Comp.3
= Te gth Sent. Word Draw- BTanks T0 words 100 wovss S8
- -+ Torm - Lists Ings plus plus -

g4 32,38 33 12 3 2 11 2 o
gl 52,40 38

o e e £ TR U .W‘

" =~ S
3 o= 2 & -] Sy !

10 131,3 ¥5
11 138,76 47
12 137,64 46
13 164,08 48 . 1 46 37 A
4 195,86  s0 0 . . . ug 4y by
15 20160 4 2 . = . 4 39 2.
16 217,58 s6  cn . 46 43 -
17 227.36 Y 49 48 g
123870 s - . . e by

[N -
M

- 1 35 18 S
38 28 “
1 1 40 27 E

=~ N w L w0
{ ]
]

5o subjects at each age level (0-11 months) ié:‘

2Inclu&iﬁz“coh§6§iﬁioné of less than 50 words and word lists, k.
3Incihded&t6'coﬁfiiﬁ deciéioh'té include compositions of
50 words or morsin sample, .. - :

“Included;to~confirm decision to establish.basal CA at 10 years, \35
0 menths. B j
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inspection of Table 7 reveals that the
population parameters would be greatly restricted
if they included only students who wrote 100 words
or more (eg., only 36 per cent of the 19 year olds
produced 100 words or more, while 70 per cent pro-

duced 50 words or more).

1

Restriction of the population parameters
To students of 10 years or older is also supported :
by reason of the fact that only 22 per cent and |
44 per cent of the 8 and 9 year oids respectively ‘
wrote 50 words or more, a minimum number of words

aceeptable for reasonably reliabie evaluation,
(ot

6. Selection of final samples
(a) Variable age sample (10-18 yrs.) EJ

In order to select the samples deseribed in Table 7, ;
compositions written by all students (students with
less than 70 decibel hearing losses deleted) were

placed in rank order by chronological age in

A . DN
2o Nt e R A A

months, and males separated from females, Programs
were kept separate. Where two schools represented “

one program (eg., P.S. 47 and 158 in New York City)

< PR AP
o WL >

these were drawn together as one school,
| Subjects were randomly selected, with

stratification based on program, age, sex, and number

R PO, { NP

as described in Table 6., This yielded the sample

[N
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of 450 subjects (50 at each age leval 10-18 yrs,).
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)

Subjects who wrote compositions of less

than 50 words were deleted and reblaced by sub-

A e
I e PEEal B
>l Sl M A b d e g

S

TR LR, e,

STy,

stitutions representing the same program, age,

and sex. A total of 52 substitufions.were made

Loras Tal AL et 4

within the sample of 450,

R O

In 20 instances, it was ne sary to select

ORI
O S )

.
e

@ student from a school other than that from which

P "
LR P TR,

it was designated that he be drawn, because no :
subject of the required age and sex, and meeting 7

hearing loss and composition lenzth criteria was

DS, vy
2 N NN

available ‘rom that school. {r these instances,

5 u ‘

alternate selectzons were made from the same type

[P
KN

ey

g

Showtel B G I g Al s e n I i

of school (res1dent1al or day).
) A general descrlptlon of the varlable

qge sample ;s 1nd;catea in Tabla 8.
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Iable 8, Subjects comprising variauie age samplie A
C.A. No. ¥aan C.A, Mean‘_g. f
Tyrs.)  (2%m,25¢f) XTos. T Loss i
10 50 125,74 89.1
11 50 137.68 89.8 g
12 . 80 149,34 88.9 R
13 50 261,54 85.0 o
14 -1 173,34 90,2
15 50 186.46 91.0G
16 50 136,98 90,9 !
: 17 50 209.02 83.8 !
18 _50 220,18 90,6 ,
. TOTAL 480 (225m, Grand 173.38 89.6
3 225€) Mean
: iBetter ear, 500, 1000, 2,000 CPS.y DUretone f,
g (b) Fine constant age samples :
£ !
1 Smunpling procedures were identical to those '
yt for the variable age sampie, except that 100 subjects
/ f?‘ were selected for ezch of the nine constant age
: samples (10-18 years inclusive). To the 50 subjects
3! at each cge level within the variable age sampls 3
. ééf (Table %) were added 50 additional subjects, under 4
?ﬁ the sane stratified random selection procedures I
;é% (Table 6). This resulted in 100 subjects for each
h of the nine constant age samples.,
o 1 o
e f,%’; As with the select on of the variable age L
Effﬁ?f sample, it was necessary to make substitutions for ;
€37?§; subjects who had aritten less than 50 words, and to ;
,;rﬂgj _Substitute a subject from a second school when no N

- e e

A 'l AP L N
o, . .
i e
M NG v, -~ MEY
NS e d T A T

gelection of an appropriate age and sex could be 5

made from the first school. , A
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Table 9 generally describes ihe nine constant

agé samples

Iable 3. Subjects comprising nine constant age_samples

C.A. Sample No. Mean C.A. Mean gb. ¢
iYears§ Tghm) {mos,) Loss )
. spf .
1
la 100 125.50 90.1
1l 100 137,57 88,9 '
12 100 148,78 87,6 .
13 100 161.29 67,9 !
1y 199 - 173.22 89,3 '
15 100 © 186,02 90,0
16 100 296,96 830.6 f
i7 100 209,17 88,5
18 150 219,84 88,7

1
“Better ear, 500, 1000, 2000 cps., puretcne

L .
EA e N PRSP R

C. Administration of Written Language Test

Earlier in this chapter, it was indicated
that directions for the administration of the Written 5o
Language Test were sent to all participating

teachers (Appendix A)., A total of 352 teachers

received these directions. A member of the investigating

team perecnally visited each school imnediately prior

ARy b T L B

to the test administration to answer ary remaining

A s B o

FFTL

questions and reiterate the directions. 1In most

N

cases; it was possidle to speak directly to the S
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teachers in groups, Where teaching schedules did

not permit this, a meeting was held with the super-

P a
e -
B aadii L e

R PIEPNIN

visory staff to discuss the directions in detail,

They then transmitted the directions to the teachers. '

N AR X

~5 indicated earlier, compositions were written

uncer “he following conditions by 2798 students,

} 1. Picture seauence
The picture sequence consisted of four

related pictures. These pictures were drawn for C

the project in black and white, and multilitho- ;o

graphed on a single sheet of paper 20" by € 1/2", in linaap

W, Y SN

sequence, as shown below, .

A

——————
S Fd
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The sequence portrays a family of four,

two parents, a boy and a girl, in the kitchen pre-
paring for a picnic. The family's dog is present

in the ecene (picture 1),

37,
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In the second picture, the family is
driving onto the street, the deg following, The
son glances out of the station wagon window toward

the dog (picture 2),
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In the third Fisture, the father has stopped

the car while the boy retrieves the dog (picture 3.
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In the fourth picture, the family has
arrived at the picnic site, The mother and daughter
are preparing the lunch while the father, son, and

dog play baseball in the background (picture u4),

' g S ROt e - T TR e e e -
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2. Directions to teachers

The writien directions to teachers are
indicated in Appendix A., Teachers were urged to
exercise objectivity in the administration of the
test. They were asked not to open the test packet
(containirg copies of the picture sequence for
each student, legal size lined note paper,l dunlicate
directions, and a class record form?) until immed-
iately before the test. Teachers did not see the
picture sequence until thie time,

Upon collection of compositioias, teachers
were asked to place these compositions back in the
packet for collection by a member of the supervisory
staXf of the school or the investigator.

Specific directions to teachers are as
~follows (Appendix A):

1. Write on chalkboard, "Write about the pictures,
You nave 45 minutes. You may use two sides of
the paper.”

2. Distribute to each student a sheet of paper and
a copy of the PICTURE SEQUENCE, Please ensure
that each student has a pencil.

3. Check that each student writes his full name

on top right of writing paper. Indicate that
they should then begin.

lof this size irn order to implicitly suggest
length to students, and to permit -most students to
complete their compositions on a single sheet, both sides.

270 enter name, sex, birthdate, andé db. hearing loss
in better ear at 500, 1000 and 2000 cps. of each etudant
in class., :
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4o DO NOT aid the children in any way. For example,
some students may ask questions about the pictures
or seek aid in spelling or selecting appro-
priate words. It is impsrtant that no help be
given and no corrections be made for the child.

S« Collect the papers 45 minutes after the students
- have been told to begin. (After they have begun,
if none of your students has written during a
5 minute period, collect all papers. This may
occur before 45 minutes have elapsed. Enter the
time elapsed on the Class Record Form).

PR PRI Y PO e
a4 i e AR L S T LDt e e e e e

€. Remember to return all materials except the Class
Record Form to the package. A pr ject staff
member will collect the package.

S IIRSA R S by ad A A4 -

D. Descriptive and Evaluative Techniques

The compositions written by the 450 subjects
comprising the variable age sample (Table 8), and the

compositions writtea by the 900! subjects comprising

” .. .
P S NP S TN

the nine (10-15 years) constant age sampies (Table 9),

EN.

were accurately transferred (original content,

PUCRLN

ETVA

paragraphing, errors, etc. being retained) to type-

-y

PLoaAL A

written form and mimeographed (see Appendices D, E, F),

This served several purposes: (a) all identifying

[ .
SEUN T R TG T S OW NN
—

information on the original compositions could be, and
was, coded to provide anonymity in terms of the

identification of the subject's sex, age, hearing

B A PN T Y

VAL L

loss, and the program he represented, (b) hand-
writing was eliminated as a possible variable, I

{e) several copies of each composition became

WS NIOACL M XL A PN

lInclusive of the 450 subjects within the variable
age sample also,
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|
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i

available for simultaneocus description and evaluation

by different persons. Notations on copies also

became permissible.

Two basic techniques were employed, teacher-

" e P

o Vs st B i W It s S, bt

judgments and objective descriptions, to describe

eyt

and evaluate the compositions written by the subjects

Y e e e OV

represented in Table 8 and Table 9.

1. Teacher-judges

Because of the relatively low agreement

T i LA e et o

generally expressed by Lnglish teachers. in ranking «

LSy

compositions written by normal students (I'rench, 1962),

T an,

it was imperative that more than one Jjudgment be

e 3

obtained on the relative evaluations of composie-

O - . H
Zav -—c L v
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tions written by the subjects in the ten samples. P

In the interest of increasing reliability of

N .
NENRZ ST

judgment and broad coverage of criteria used by :

teachers of the deaf to assess language, independent

[N A T TRV

teacher-judgments were obtained on the compositions
of wach sample {Guilford,.1954; pp. 394-397). An
estimate of the‘inter»judge-reliability is presznted

in.the following chapter, . : ‘

ot ot pl B N LR et St S0 4 o

Consziderable care was taken in the selection

P

of the three teacher-judges,. Numerous eminent
ecuzaters of the deaf were contacted-and a list of

essible: teacher~judges was compiled, The three
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judges who were invited to participate, and who joined

- -

the project, had been consistently highly recommended

as skilled teachers of the deaf with particular

T WO S RPN

competencies in teaching language to deaf students.
One had graduated from the University of Manchester,
an internationally recognized center for the training
of teachers of the deaf, had subsequently taught

at the Clarke School for the Deaf; Massachusetts,

and has more recently been engaged in the pre-

S N e WS I N e Y -

paration of teachers of the deaf. Another judge : !
had trained as a teacher of the deaf and until \ ‘

recently taught at the Lexington School for the Deaf. i i
Another judge had trained to teach the deaf at the '
University of Wisconsin at Miiwaukee, taught the |
deaf in a public day school setting and has more é |
recently bzen eagaged in the preparation of teachers : ﬁ
of the deaf in a University setting.

While all possess acknowledged competencies

in language instructicn to deaf students, their

training and sources cf experience have differed,
(eg., the Clarke and Lexipgtoh Schools are both ‘ %i
recognized for their national influence on language f 31

L4 ) > .; i
instructicn, but certain aspects of their techniques - ‘l

B M

differ considerably). Their judgments should, there-

P

fore, reflect differing criteria for evaluation of

A etk

)

Q\M mﬁ_ﬁ%m




45,

A g 5 W el O & P

~r A o

written language of the deaf, if indeed true
differences exist.,

None of the three judges had taught in

eedeltishe NP S

any of the schools from which the samples were

drawn.

2. Assignments to teacher-judges
The three teacher-judges evaluated the
compositions in their homes. They were not asked

to convene, lest they might indirectly influence

-
R T PRSI

each other's judgment criteria. They were free Co
to contact the investigators at any time if questions

pertaining to the evaluation of the compositions 3

P

arose.
A standard set of written directions for §
scoring compositions was sent to each (Appendix B), oo

A total of ten packets of compositions ;

{mimeographed and uncorrected) was sent to each ; L

judge. The mailing of these packets was staggered

'H)
ot

intervals of several days. The judges were
asked to complete scoring and return each packet
before scoring the succeeding packet. Judges were f L

asked to score on the basis of criteria which they would

ordinarily apply in judging a composition, using

- a numerical scoring system with a ceiling of 100. L

The first sample to be sent to judges

consisted of the 450 compositions comprising the

é

]

)
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.

|
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variable age sample (Table 8). Compositions had

bzen coded and placed in random sequence. As ‘

indicated in Appendix B, judges were informed that -

the compositions were written by deaf students N

varying from lo.to 18 years of age. .
Nine succeeding samples were then sent

to the judges, one for each age level 10-18 inclusive

(Table 9). Judges were told the C.A. range of

each of these samples. They were instructed to

score each sample independently. They were also

informed that they had already scored 50 of the

e A

100 compositions in each packet in the first
sample of 450. It is highly improbable that the i
score on the first sample would influence their
second score due to the iarge number which had been : ;
scored and the fact that the first sample had already
been returned. Teacher-judges each devoted approx-
imately one month full time to this demanding task.

Each of the three teacher-judges assigned a
numerical score to each of 1350 compositions (450
being scored twice). Accordingly, each composition |

in each sample was given tliree independent numerical

scores, These were subsequently converted to T

Scores,and a single normalized T score for each composition

in each sample was calculated, This conversion will be
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discussed in detail under I1I, E Statistical Pro-

cedures,

3. Objective analyses

Six objective analyses were made of each
composition.1 These analyses were made by members
of the investigating team. A single method of
analysis was applied to each composition, then a
second method, etc., until all six analyses had
been completed.

The six objective analyses conducted on each
composition consisted of (a) composition length in
words, (b) mean sentence length, (c) a description
of parts of speech based on Fries' structural
classificaticn of words (Fries, 1952), (d) type~
token ratio (number of different words conprising
the first 50 words of the composition), (e) a count
of grammatic errors within the first 50 words of
the composition, and (f) a count of spelling errors,
again with the first 50 words. A description of
these six methods of analysis follows:

(a) Composition length This analysis consists

of counting the total number of words in the composition,
The following rules guide the determination of the word

count:

1Three compositions and their scores appear
in Appendices D, E. and F.

'
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(1) Where not intelligible as a word,

the word may be identified by a preceding and

succeeding space or punctuation. The beginning
;g' letter of a word may sometimes be identified with
. capitalization.
| (2) Titles assigned t» a composition are
disregarded as are closings such as "The end."

(3) nyphenated words are treated as
single words (eg., bow-wow),

(4) Compound identification of persons
(eg., Mr. Jones) or location (eg., New York) is
treated as two words,

(5) Contractions (eg., didn't, won't) are
considered as two words, an exception to rule 1.

(b) Sentence length Following the total word

count (composition length), the number of sentences

A

within the compositions is counted. The following

rules guide the determination of mean sentence
¥ ' length:
-y (1) The termination of a sentence is

identified by a period, question mark or exclamation

marke.

(2) The beginning word of a sentence is
identified by capitalization. At least one of the
above cues must be present to signify the intro-

duction or completion of a sentence.
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(3) The total number of words in the

composition (composition length) is divided by B

PR
&y -~

the number of sentences within the composition to
yield the mean sentence length (two decimal places). 'f

(c) Word Structure ratio

The basic rules prcvided by Fries
(1952) for classification of words into five
categories are followed in this analysis. The

reader is referred to Fries' The Structure of English

(1952) for a detailed description. A
The Class I word is generally seen as B
bearing resemblance to the noun, the Class II word !
to the verb, the Class III word to the adjective, i
and the Class IV word to the adverb. Functicn
words comprise the remainder. Function words
include words traditiorally known as articles,
prepositions, and conjunctions. Words may be

identified by formal characteristics. The structural ¥

classirication of a word may vary in accord with

its position in the sentence. The use of the

word "is" may serve to illustrate this point: };
“"Diane igrill. The physician is coming."

The formai significance of "is" in these two sentences

differs. By structural classification, "is" as in

“is ill" is considered a Class II word, whereas in .
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"is coming," this word would be considered a B

. . i
tunction word., %

The word structure ratio is derived

as follows:

(1) The first 50 words of the composition are

rewritten under five columns representing the

four classes and function words. Identical words

may appear in two or more columns, if they represent

different classes or function in different contexts. ;ﬂ

(2) Where sentences are unintelligible, ZW

revert to classifying a word by lexical rather than

structural meaning.

(3) he total words (words sometimes recurring) ?

appearing in the Class 1I1I, Class 1V and function -

word columns are addeg. T

(4) Tiie word structure ratio is calculated \F

as folloﬁs:

Class III,Class IV,Function vords x 100, or (III,IV,F) x 2

(d) Type-token ratio

The typestoken ratio is derived as follows:
(1) Count .the number of different words

in the .first 50 words in:the composition, giving the

g7
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type count.. . - ... .,
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(2%~,@hef£irst‘&0,wgpds are derived in

accordancé‘wrth the rules establ;shed to determ;ne

J

composztxon length. : " ‘
¥ . T m e
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(3) Variation in the speliing, suffix,

etc, of two words otherwise similar, remains a single

rord, eg., if "boy" and "boys" both appear in the
first 50 words, they constitute a single word. o

(4) The TTR is derived as follows: !
No. different words(types)
“50

x 100, or (types) x 2.

VELANET L TR

(e) Grammatic correctness ratio

The grammatic correctness ra£io (GCR) is ?3
intended. to determine the syntactical and morpho=- ‘
logical correctness of the grammar of the subjects. f%
Errors are counted but not classified, ,g

The fcllowing rules dictate counting of Vv

gramuatic errors in the first 50 words of the composition: o

(1) Each sentence should be scored
discretely. Verb fense, for example, is free to %
vary from sentence to sentence.

Eg., The family made lunch. The family will
ge in a car, yThe family pl.)yed baseball (nc error). 5 |

(2) 1f error is one of wrong word but i

correct part of speech, this iz counted as one error;

~

NES

however, i wrong word anZ wrong part of speech, this

.
LI Pay
W R N L L

is counted as two errors.

e e e
L IR

Eg.s The Qoy‘threw_the'girl.l (1 arvor)

The boy threw the around. (2 errors)

-x
L
SR

lthis error might be that the direct object
was not added to the sentence, However, the sentence
is structurally correct as it stands. Score in such
a way as to give the student a minimum penalty.




(3) Disregard error within a word if
the word is identifiable, except for suffixes
indicating wrohg pééson, tense, or number. A dash
in place‘qf a wopq should be counted‘one error,

Eg.y The family go last Monday. (1 error)

The two Eﬁilﬁ played. (1 error)

(4) If uncertéin whether the grammar is
correct, and if idiomatically acéeptable, consider
correct. -

(5) If the first 50 words end in the
middle of the sentence, disregard errors in the
remainder of the sentence.

(8) No total errors in a given sentence
should exceed half the number of words in the
sentence. If the sentence is unintelligible, errors
should equal one-~half the senterce length, rounding
off to the smaller whole number in case of an odd
numbey of words in the sentence.

Eg+y Girls boy the jump is the up. (3 errors)
Even though the entire composition appears unin-
telligible, repeat this operation for.each sentence
through. the. fiftieth word,.

(7) 1f the:fiftieth word.should appear

-~ me =

in. he middie;of the senterce, inspect the entire
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o
o ¢ o3 oa o i
sentence for intelligibility, then fol'>w above ;%
prccedﬁre,beSing séhfédée length on the number of 3;
words in the sentenae up tc and 1nclud1ng the el
fiftieth word, A
Word 46 47 48 49 S0 51 52 -
Eg., 6irls Doy tﬁ- ju P 15 /-FRe-upy- (2 errers) i
(8) Total errors in the first 50 words 2

are suLtracted from fifty, 5ﬁ1

(3) The GCR is derived as follows:

EE:EE:&EEE%%FiC STYOrS % 100, or (50-no. gram.errors) x 2.

Because of rule 6, no GCR will be less than 50, %‘

(f) Spelling correctness ratio 5

s
ST

Rules for establmshlng the spelling

correctness ratic (SCR) are as follows:

S
el

(1) Count a«ll words spelled incorrectly

I

E4

in the first 50 words, excluding suffixes on nouns

U
'M&(’:‘)&c'!v- o

and ‘'veérbs, - (egisy in "the boy is rua," "run" would 3
not be considered a spelling error but a grammatic ;3
emror) Lo <L E ;ﬂ
v (2) Disregard blanks indicated by student., §§
cwmn e . (3) . DO_not count repeated spellzng error %
mora than onﬁe“mn’thaiflrst SoqurQs.l . %
y (4) The SCR is derzved as fOllOWS' §
- RTINS A Y. ;., CLEe 3
bsawno.’sxellzn‘ ¢rnors —— X 100, or (Sﬂ-no. spelling errors)xz. :

" g - < o » - P e s
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E. Statistical Procedures

Except where otherwise indicated, the
following procedures were followed for examination of
each of the ten samples.l

(1) The mean and standard deviation of the
raw scores assigned by each teacher-judge to the
sample were calculated, yielding three raw score
means and three standard deviations for each sample,

(2) Iatercorrelations of the raw scores assigned
by the three teacher-judges to the variable age sample
were calculated to provide an estimate of inter-
judge agreement,

{3) Raw scores assigned by each teacher-judge
were converted to T scores with a mean of 50 and
a standard deviation of 15. The three raw scores on
each composition were thereby converted te tnree T
scores. The mean T score for each composition was then
determined. Thes: mean T scores were then normalized,

again. with a mean of 50 and a standard deviation
of 15.%

;Egtensiygz¢a;gm;ations were facilitated through
the ude of IBM 7070 and 7090 computer systems and
appropriate prpgrams, | RIS

zgfter-normalizgtion, standard deviations within
the ten-samples adtually varied between 13.8 and 14,9
due to the properties of the T score and normal
distribution,
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(4) Normalized T Scores of males and females

were tested for significant differences by means

ot
e

of the t test of significance of difference,
(5) The mean normalized T scores for the 50 C e

compositions at each age level (age 10-18 years

inclusive) within the variable age sample were
calculatéd‘to determine the presence o> absence of |
a developmental trend, ‘ '
(6) After all objective analyses had been ,‘
conducted, means and standard deviations for each ]
were calculated for males, females, and the combined
sexes. Male and female performances were compared
by means of the t test of significance of difference. ;
Comparisons were made on each variable within each ]
sample. | &
(7) A seven variable intercorrelation matrix

was developed for each sample. The seven variables

v, s
Yt L0 I NS

£

congisted of the six objective variables and the

L

P
Se A
R S e.X

normalized T based on teacher-judgments., X
(8) Multiple correlations of the six objective g
variables with the normalized T were derived. i
(8) Multiple-regression equations (Guilford, .

1956, pp. 390-432), based on the six objective :

predictor variables and the normalized T score criterion

P P AT e A e
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(teachﬂr—Judgments) were derlved. Standard errors

«!, ‘

b

o N
S

g

of estlm.te were calculated for each of ten equations.

ks , ¢
",- Iad

(10) The three objecfiﬁé varlables whlch collectively

Togtt g T,

bon~v1buted to mlnlmum standard error of estlmate

~
e/

w‘wsr.}f\,% y

.\,
ne
SO S\ S

oi the crmterlon were 1so£ated, and ten multlple-

PN

regre381on equatlonb (one varlable age equat1on and 3

nlne oonstant age equatlons) derlved. Each equatlon o

was based on the aame three pred;cLor variabies

and the normallzed T crlterlon. :
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III, gggults

WRECHORI

A. reacher-judgmenﬁs of Quality of Language
1. Inter-judge agreement

As was expected, the means and standard

deviations of raw scores assigned tc each of the ten
samples differed considerably among the three teachep-
judges. Although these differences were not ecritical
because of thedstAtistical conversions of scores to

T scores, the; nevertheless illustrate the absolute
différéhces among scores assigned to compositions by
different teachers scoring compositions subjectively,

Table 10 reveals the means and standard

deviations of raw scores of the compositions of the

variable age sample as assigned by the three judges.
Table 10. Means and standard deviaticns of raw scores assigned
by three Judges to variable age sampIeg T
Judge
A N

n M S.D& M SeD. M S.D.
Variable
age sample 450 37.16 26,06 0,05 26,33 52.49 17,85

- A .

Lne inferences should be drawn about quality of
language Irom this ‘table, o

y

e 1, 2

DR
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kS
g' I{nspection reveals that judge A assigned
,% lower scores than judges B and C. The dispersion

of scores for judge Cy as indicated by standard

TSR
t

by
%

deviation, was less tbzi: that of the other two

judges. These findings were consistent for scoring

on ali ten samples,

Pearson product moment correlation coefficients
of raw scores assigned by each of the three judges to
the variable age sample are indicated in Tahle 11,

Table 11, Correlations among secores assigned by three
teacher-judges *o the variable age sample,

Correlations between raw scores of judges
Sample size Judges A and B Aand C B and C

450 subjects .708 «653 «872
Judges B and C revealed substantially
greater agreement in scoring compositions than did

judges A and B, or A and C, When a normalized T score

el

based on the three independent judgments was derived,

f’w'\ e AT oot S R
PR Te TR s A

the correlations of the raw scores of the three

g

judges A, B, and C with the single normalized T

.:9¥‘

became .855, ,943, and .922 respectively. These

correlations are higher than those indjicated in Table 11,

P A N

rince raw ccores of sach of the judges were reflected

in the normalized T scores.,

Higher inter~judge reliability (and conse-

quent lower standard errors of estimate in the multiple-

L
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L e

4
g
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regression equations) would have been ohtained if
the scores assigned by judge A had been deleted.
However, high inter-judge reliability could not be

assumed to reflect high external validity.

2, Sex differences among subjects anqgqug@gﬁts
of quality

As stated in the preceding chapter, the

raw scores assigned by each judge to each sample were
converted to T scores, a mean for each sample being
established at 50, with the standard deviation of the
distribution, 15, Each composition in each sample
received three T scores, one score derived from the
raw score of each judge. The three T scores for each
composition in each sample were combined and normal-
ized, again around a mean of 50 and a standard
deviation of 15. Accordingly, each composition in
each sample received a single normalized T score.

The normalized T scores of males and females
in each sample were tested for significance of differ-
ence by means of a t test for correlated means. Table 12
reveals the mean T scores and standard deviations for

the males and females in each of the ten samples,

with the results of administration of the t test.




PN

e e e e e,

Table 12, Differences between normalized T scores
O males an emales in ten pi%x:‘!i‘gsi 4

Sample Mean™ 3.D. Mean™  S.D. t

Variable agel B7.,45 (13.36) 52,67 (13.75) 4,073

10 years? 47,00 (13.85) 53,32 (13.67) 2.274

11 years? 49,26 (15.57) 51,12 (12.29) n.s,

12 years? 47,88 (14.81) 52,40 (13.06) n.s.

13 years® 45,72 (14.04) S54.60 (12.73) 3.28°

14 years?  47.82 (14.72) 53.40 (12.95) 1.98"

15 years? 45,67 (14,54) 54,96 (12.67) 3.38°

16 years? 46,69 (13.67) 53,70 (13.54) 2,56Y

17 years? 48,74 (12.64) 51,58 (15.32) n.5.

18 years? 50.48 (13.37) 49,86 (14.85) n.s.

e vl s R

1 (225 males, 225 fem:-ies)
2 (50 males, 50 females)

3 p¢.0l
" p .05

Females in the variable age distribution
received significantly higher composition scores
than did males (significant at the 1 per cent level
of confidence). Similarly, the females within the
10, 13, 14, 15 and 16 constant age distributions
received significantly higher composition scores from

judges (significant at the 1 or 5 per cent levels of

LN Y

G s e
G- TN A

confidence).
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3. Age differences and quality of languige

: | Differences in quality of corpositicas as

reflected in teacher-judgments were examined through

et 0 e A I RS
somendi sndamaess e il o0

an inepection of normalized T scores of thz 50

¥ b

subjects at each age (1.0-i8 yrs,) in the variable

U
NN
> }\u’_\‘

s

age distribution. The reader is reminded that when

NI, SR
EATIE SN
. o

"judges scored compositions in this sample, they

were unaware of the‘ages of the 450 subjects excspt

s

that they had been informed of the general constitu-

tion of the sample. Figure 1 indicates the mean

LENRNEEY
~ AR

normalized T score of the $0 subjects (25 male,
25 fenmale, at.each age level butween 10 and 18 years

inclusive.) T

4

s Lo~ o, PP vt R - Lo
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(57.24)
(54,99)

$6=

Sk~ (52,98)

52~ 52.84%;

504

(51.86)

8-
46
Y-
2~

(41.54)
404

10 11 12 13 14 15 16 17 18
C.A. in years

Fig§§e l. Mean normalized T scores at each
age lave =10 yedPs inciusive

It is noted that mean normalized T scores
increased consistently with age erx:ept at age 12 where
the mean was lower than the mean at age ll. Increase
in mean score was less apparent between ages 1% and
17 than at other ages., The correlation of age with

T score was .367.
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‘*Unliké‘fhéLﬁbEhalfied”T*distributions

B. Objective Descriptions -

reflectingyteééher<judgments,,thé_constant age

_samples may be compared. directly with regard to

the six objective variables.

" Le cOmgosition-iength

- The reader is referred back to "Objective

.
oul e LWL V4

e e
. -
.

analyses" for derivation of composition length.

;_'.iih

S~

Table 13 reveals the mean composition

dength within the ten samples, and differences in

v . ,
VT ke T

length between the compositions of males and
fenzles,
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0
emales lqrthr

' th of compositions of male:z and

tate 13, _sia

oqgg_ years or age,
Male Female Total

Sample Mean S.D. Mean oDe Mean SeD.

Variable agel 195.53 (115.31) 208.08 ( 99.59) 201.80 (108.04)
10 years? 130,22 ¢ 35,437 183,04 (106.64) 156.63 (100.69)
11 years? 159.54 ( 97.95) 198.24 (110.07) 178.8% (106.50)
12 years? 160.18 ( 97.62) 187.90 (106.48) 174,04 (103.60)
12 years? 164,72 ( 97.83) 207.10 ( 82,57 185.81 ( 93.43)
1% years? 182.34% € 97.89) 209.68 (100.53) 196,00 (100.69)
15 years? 198,04 ( 99.30) 232.1% (119.29) 215.26 (1ii.73)
16 years? 210,75 ( 91.64) 238.48 {115.64) 224,47 (105.66)
17 years? 234,18 (108.27) 228.6v ( 98.11) 231.39 (102.87)
18 ysars? 258,52 (110.41) 208.66 (102.53) 232,59 (109.74)

<ERENea;:

1 (225 males, 225 females)

2 ( 50 males, 50 females)

Although the trend is evident, the difference

between composition lengths of males and females

witkin the variable age sample was not statistically

significant., Within the age 10 gample, the females

wrote significantly longer compositions than males

(t*2,71; significant at the 1 per cent confidence

level) and similarly at age 13 (t=2,32, significant
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at the § por cent confidence level). However, at age
18, males wrote significantly longer compositions than
femnles (t=2.22, significant at the 5 ;er cent level of
eonfidence).

The increase in conpositiog‘lengﬁh with age
is shown graphically in Pigurc_Zg béflhcting the

progressive increase in eonpobitidh’length from a

mean of 156,63 words at agﬁ‘lo to 232,59 words at
age 18. It is notable that a small reduction in

gompo!ition 10ngth-oc5dif¢d Letwesn the age 11 year

;qan@ie‘anétaﬁz(lztyeaf sample., This was noted also

‘-iﬁ‘figuro 1, teacher-judgments.
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240-
230
220-
2104
200-
190
180}
170{.
160
150 o
IR LR * N & A & R | T § R i S y Ay gum——

C.A. in years (50 males, 5(! females at sach age lavel)

Figure Me omposition length at each age level
}U =18 geé?s inciusive.

The vorrelat;on of compos:tzon length and age

(156.63)

wathin the varisble age sample was .2*7»
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2. Sentence length ' }

The reader is referred back to "Objective
Analyses" for derivation of sentence length. ,f q
Males and females in sach of the ten

samples were compared with regard to the mean length

of sentences in their compositions., No statistically
significant differences wepe found between these

two subgroups in any of the ten samples upon

administration of the t test,

Jable 14, Mean sentence length of males and females
10 tﬁEougE 16 years of age, R —

Male Female Total

Sampie Mean  S.D. Meati  S.D. Mean  S.D.

Veriable agel 8.20 (3,45)  g.40 (3.13) 8.30 (3.30)
10 years? 7.06 (2.46)  7.64% (3.15) 7.35 (2.86)
11 years? .99 (3.42)  6.73 (2,38) .85 (2.63)
12 years? 7.48 (2.88)  6.95 (2,40) 7.21 (2.68)
.3 years? 7.30 (2.91)  7.87 . (2.22) 7.58 (2.61)
% years? 8.11 (4.90) 8,23 (2.57) 8,17 (3.94)
15 years? £.05 (2.66)  8.57 (2.71) 8.31 (2.71)
16 years? 8.81 (3,78) 9.1  (3.52) 9.10 (3.68)
17 years? 9,80 (3.39) 10,54 (3.31) 10.17 (3.64)

18 yeurs?2 19,77 (3.84) 10.54  (3.42) 10.66 (3.66)
"~ X22% males, 925 females |

z(so'malgs, $0 fqma;gszﬁ\

. The 10 year eaqple\rqygalgd_a_gpegter mean sentence

_ dength than either the 11 year or. the 12 year samples as

shewn in Figure 3, However, a developmental trend was noticad,
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11.00_
| (10.66)

Mean
Sentence 10.50
Length

;
10,00__
9.50__;
9.00__,

8.50__|
8.00__
7.50__
7.00

6.50__

10 11 12 13 1y 15 16 17 18
C.A. in years (50 males, 50 females at each age level)

Figure 3. Mean sentence length at each age ievel
-18 years inclusive

The correlation of mean sentence length and age

within the variable age sample was .342.

3. Word structure ratio

The reader is referred back to "Objective énalyses®™

for derivation of word structure ratic.,

\ | Hales and females in each sample were compared
with regard to the means of word structure ratios,

Females within the variable age sample received signi-
ficantly.higher word structure ratios than males (t = 3,23,
significant at the 1 per cent level of confidence).
Statisticaliy significant differvences favoring females also
were found within the 10 and 15 year samples (significant
at the § per cent level of confidence, with t = 2.31 and

2,19 for the two respective samples),
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Table 15, Mean word structure ratios of males and :
emales througl _years oI age 4
Males Females ) Totgl
Saqple Mean SeD. Mean SeDe Mean S.D,

Yariable agel 38.40 (8.99) 41.05. (8.34) 39.72 (8.78)

10 years? 35.12 (9.18) 3%.32 (8.87) 37.22 (9.30)

11 years? 36.76 (10.24) 37,80 (10.12) 37,28 (10.25) 3
12 years? 38.04 (9.97) u40.04 (8.15) 38,04 (9,21)

13 years? 39.48 (12.29) 41.36 (7.95) 40.42  (10.44)

14 years? 39.56 (9.02) 42,28 (6.6¢ 40.92 (8,09)

15 years? 39.31 (7.25) u2.24 (5.89) 40,79 (6.79)

16 years? 39.73 (8.08) ®1.36 (7,71) 40,53 (7.96)

27 years? 39,56 (7.23) 41,26 (8.60) 40.41 (8.03)

18 years? 42.80 (6.20) 43.32 (6,91) 43,06 (6.60)

1225 males, 225 femalés)
2(s0 males, 50 females)

As shown in Figure 4, a small but upward trend is é,

noticed witﬁ“inéreg&img'qge, spggesg;hg‘increased use of

Class 1III, Ciass IV, and function wérdé as students advance N

in age between 10 and 18 years of age. Little change was

found between 13 years and 17 years,
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43.50_|
43,00 _ (43,06) iﬁ
42,50__|
42,00__
41,50__

41,00_| (40,92)
— ~{40.79)

80,50 W
| (40,42)

40,00__ (40.41)

39,50 |
39.00__ (39.04)
38.50
38,00 |

37.50_|
(37.28

(37.22)
T T —T T T

C.A. in years (50 males, 50 females at each age level

37.00

Figure 4, Mean Word structure ratio at each age
eve =18 years inclusive

The correlation Qfﬂmnan—nnntnaee—éggggg and age

- T

within the variable age sample was .199,

4. Type-token ratio

The reader is referred back to "Objective
Analyses" for derivation of type-token ratio.

Table 16 indicates the means and standard
deviations of type-tokeﬁ ratios for males and females

in cach of the ten samples, Witb‘n the variable age
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sample, females yielded a significantly higher type-
token ratio than maies (t=2,52, statistically significant
at the 5 per cent level of confidence). At only one
specific age level, the age 15 sample, was this

tendency also observed (t=2,37, statistically significant

at the 5 per cent level of confidence).

Table 16, Mean type-token ratios of males and females

IU EHPOUEH 18 years o age

Male Female Total
Sample Mean S.D. Mean SeDs Mean SeD.

Variable agel 62.68 (10.92) 65.3% (11.34) 64,01 (11.22)

10 years? 55.48 (10.07)  $9.36 (10.05) 57.42 (10.30)
11 years? §8,12 (12,87) 58,28 (1l1.21) 58,20 (12.13) |
12 years? 60,84 ( 9.24) 59,60 (10.96) 60,22 (10.21) f
13 years? 59.00 (11,19) 63.60 (12,55) 61,30 (12.17) i
14 years? 64,64 ( 9.73) . 66.20 (10.30) 65.42 {(10.10) ;
15 years? 64.49 ( 8.80) 68,82 ( 9.°1) 66.68 ( 9.31) \
16 years? 66,31 ( 8.,46) 68.76 ( 8.10) 67.52 ( 8.41)
17 years? 68,64 ( 6.55) 70.48 ( 8,07) 69.56 ( 7.44)
16 years? 70,48 ( 8.96) 70.2% { 8,92) 70.36 ( 8.99)

1 (225 males, 225 femsles)
2 (50 males, 50 females)

{

Inspectlon of the mean ty;e-token ratiogs
for the full 100 subjccts 1n each constant age sample
reveals a consistent increase in type-token ratio

¢
from 10 through 18 years. This is depicted in Figure 5. ‘ ﬁ
X
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72,00~ ‘

70,00. (70.36)

68,00 (69.56).
66400
) 64,00
TTR

62,00}
60,00

58,00
56.00.-‘ (570“2)

J
a0 IT iR 13 14 15 16 17 18

CsA. in years (50 males, 50 females at each age level,
Figure S. Mean type-token ratio at each age
devel 1U-l8 years inclusive.

The correlation of type-token ratio and age

within the variable age sample was ,399, |

5. Grammatic correctness ratio

The reader is referred back to "Objective
analyses" for derivation of the grammatic correctness
ratio.

Table 17 reveals the means and standard
deviations of grammatic correctness ratios for males
and females in the ten samples. Females received
significantly higher ratios than males within the
variable age sample (t=2.45, statistically significant
at the 5 per cent level of confidence). This was found

also within the age 15 sample (t=2,.50, statistically }
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significant at the 5 per cent level of confidence),
However, at the 18 year level, m2les received
significantly higher ratios than females (t=2.18,
statistically significaznt at the § per cent level

of confidence).,

Table 17, Mean rammatiq correctness ratios of
males and remales 10 fﬁ?ougﬂ Iq_zgars of age,

Male Jemale Total
Sample  Mean  s.D. Mean o.D. Hdean  S.D.
Variable agel 78.01 (12.18) 8081 (11.95)  79.5% (12,16)
10 years? 77.72 (12,71) 80.12 (13,53) 78,92 (13.25)
11 years? 77.08 (14,04)  75.22 (13.36) 76,15 (13.%1)
12 years? 75.24 (12.82% 78.48 (10.77) 76.86 (32.07)
13 yearsg? 75.76 (13.25) 79,52 (10.76) 77.5% (12.27)
1% yaars? 78,12 (11.17) 82.36 (11,97 80.24 (11.83)
15 years? 78.98 (10.29) 84,28 (10.57) 81.66 (10.82)
16 years? €2.63 (10.48) 85.40 (11.00) 84,00 (10,88}
' 17 years? so.gp (12.52) 84.68 (12.25) 82.79 (12.53)
18 years? 86.60 (10,36) 81,56 (12.45) 84,08 (11.79)

1 (225 males, 225 females) -
2 (s0 males, 50 females)

Figure & reveals a trend for gramm: .ic
correctness ratio to increase with the age of the
subjecte comprising the nine congtant age samples,

It is notable that there ig a relatively minor change

-~ T . O T M M A AR Yo M RN S st i A v e A i SAae et
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in grammatic correctness ratio from 10 through 18 years,
10 year old subjects tending to make approximately 1l
grammatic errors in 50 words (23,02 per cent) compared
with approximately 8 errors per 50 words (15.92 per cent)

for 18 year old subjects.

85,00
8%,00..

(su.oo>’/,r (8%.08)

j
83,00 I ’ . ' |
o S (81.66) :
b ! ‘ \ L - |

81000-0
80,00
79,00...

(78.92)
78,00... ‘

77,00
760 00-.-

— T T T

C.A. in years (50 males, 50 females at each age level)

L e v, Tt S Sl

Figure 8. Mean grammatic corpectness ratic at
eacﬁ‘hge 1EVal Ié-fﬁ yaars inclusive

The correlation of grammatic correctness ratio

w3 ppeged wenl et i N

and &gs within the vaviable age sample was 178,
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6. Sgelling correctness ratio

) The reader is again referred back to "Objective
analyses" for derivation of this ratio.

Approximately three per cent of the first 50
words expressed by subjects ware misspelled. Tabla 18
reveals the means and standard deviations of SCR for
males and females in 10 samples. Within the variable
age sample, females recgived higher speiling corrent-
ness ‘scores (t=2,03, statistically significunt at the
5 per cent level of confidence). Higher scores vere
received by females also within the 13 year and 14 year
samples, (t=2.07 and 2,12 for the respective samples,
both statistically siguificant &t the 5 per cent lavel
of confidence). It should be added, however, that
true differegccs are probably negligible (eg., within
the variable age sanple, he mean for males vas 97.63, and

for females, 98.13).
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Table 18, Mean spsll correctness ratios of males *
L o O e R R :

Male Fenale Total

Sampie Mean™  S.D. Mean ~ S.D. Mean — S.D,
Varicble age®  97.63 (2.78) 88.13 (2.9) 37.88 (2.65)
10 yeara? 96,96 (3.03) 97,70 (3.12) 97.08 (3.09)
11 years? 97.16 (3.78) 97.54 (2.91) 97.50 (3.40)
12 years? 97.88 (2,24) 98,20 (2.47) 98.0% (2.38)
13 years? 96.96 (3.17) 98,04 (1.90) 97.50 (2.55)
14 years? 98,16 (2.15) 98,96 (1.51) 98.56 (1.93.)
15 years? 97,96 (2.27) 98.40 (2.33) 98.16 (2.32) f
16 yoars? 9824 (2,30) 98.40 (1.92) 98.32 (2.13) '
17 years? 97.44 (3.42) 98,32 (2.75). 97.88 (3.15)
18 years® 98,20 (1.89) 98,36 (1.91) 98,28 (1.91)

1 (225 maiss; 225 fewmales)

2 (50 males, 50 famales) ;

Inspect:ion of means in Table 18 suggests little

trend in spelling correctness as a function of

e el e o WYL

chronological age, The correlation of age and

speiling correctness within the variable age sample

- e

was ,190, statistically sighificant but slight,
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C. Relationships among Analyse2s and Teacher-juigments

1, Intercorrelations among objective variables
Table 19 an¢ Table.zo report on six variables,

e e, Sy DL

Their :dentifzcation is as follows:

FREIRN

Means and standard deviations of scores on

Variable 1 - composition length :
Variable 2 - mean sentence length <
Variable 3 - word structure ratio I
Variable 4 - type~-token ratio 3
Variable 5 - grammatic correctness ratio !
Variable 6 - gpelling correctness ratio -
§
}

each variable within the variable age sample are

reported in Table 19,

Table 19. Means and standaprd deviations of scores

on"E“'5EEEE?i53"F3FE55IEﬁ'FTfﬁIﬂ'ﬁiFiSﬁIE‘SEE‘EﬁﬁﬁT‘

WA b o ey s < Bogbin, e it

Variabla © 7 Méan® NN
1 ... . 201,80, 108,04 P
2 8.30 . 3.30 ;i
3. 39,72 8,78 '
b - ek.01 11,22 !
5 1941, 12,16 ‘
S . 97.88. . . 2,85

> - N -
S e e e e R

,,,,,,

‘Table 20 indicates intercorrelations among

B b it i vt i e vl

“the six obicctzvely derivea descriptions of
composition ¢f =sach subject in the variabie age

sapple of 450 subjects.

Aruitoxt provided by Eic:

f ER&C * L
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Table 20, Intercorrelation mt;%it_b_am_g_q__ -
objectiVe variables Within Varizble age sample,?
Mﬁ.

Variable 2 3 4 5 6

1 (CL) 333,279 ,335 L2191  .135
2. (MSL) 86 .07 A s,
3 (WSR) 188,386,127
4  (TTR) 208 u.s,
§ (GCR) 0190
6 (SCR) _

1 (225 males, 225 females)
2 with df=4ud, r (,05)2.003, r(,01)=.122

With the exception of mean sentence length snd
spelling correctness, and type-token ratio and
spelling correctness, ail variables reveal statistically
significant positive relationships (statistically
significant at the 1 per cent level of confidence),

¢, (Correlations of objective variables and

Scores ‘on the six objective variables for
cach'%ﬁﬁjccf“ﬁdré“%eifid'féﬁ'corrdiatidﬁ with the

T
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normalized T score derived. from teacher-judgments,
Table 21 indicates correlations based upon scores
within the variable age sample of 450 subjects

from 10 fhrough 18 years.

Zaple g1, Correlations between six obilective
varjables and teacher-judgment within variabie

age sample.

Variabie Teacher-judgment?t
1. (CL) .3892
2. (MSL} .2992
3. (WSR) 4082
e (TTR) | | 5372
5. (GCR) . | 7152
6. (SCR) .2272

1 Normalized T score

All objective scores are gseen to correlate
positively with the combined subjective evaluations
of the three teacher-judges.

The correlation of .715 between variable
§ and teacher-judgments may be interpreted as
ihdicgting tpn%”ipproximately‘ss per cent of the

N
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variance in teacher-judgment is predictable grammatic
correctness. Approximately 29 per cent of the teacher-
judgments variance is predictable from type~token
ratio. Approximately 17 per cent is predictable
from the word structure ratio, and 15 per cent from
composition length., The reader is reminded that
these percentages are not directly additive,

Table 22 indicates the correlation of the
objective variables with teacher-judgment within each
of the nire constant age samples,

Table 22, Correlations betwemn s8ix obhi ectzve varzables
and ;eacher- udgment within eacn [ nf%e consfant age

&mk es.

Objective vapjable’

Sample Lz 3 4 5 5
10 years 4572 152 479,505,596 .43y
11 years 429 0202 oHUG +636 «759 «336
12 years o364 o113 469 463 «6856 0330
13 years 501 o 304 «126 o511 + 646 167
1% yearg 430 0296 %40 o514 o753 «168
15 years 489 AUl «378 o536 0158 «365
16 years 478 o345 ¢ I34 «381 o723 o110
17 years 0218 +381 355 JHUY 648 0277
18 years +209 0337 «387 «322 o792 406

1 See iddnfifiéation immediately preceding Table 19

2 with d£298, p(,08)=.196, n(.01)=.255
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D, Estimation of Teacher-judgment from Objective Description

A major objective of this investigation was
the development of a éystem for estimating quality of ﬂ
written language as reflected in teacher-judgnents,
from objective description of this language.

In the derivation of a multiple-regression c
equation which yields this estimate, optimum prediction
must be balanced against efficiency in the use of the
insirument.,

From an intercorrelation matrix for each of

the ten samples, multiple-regression equations were

developed to yield maximum multiple correlation and
minimum standard error of estimate of the criterion
variable, teacher-judgment,

Table 23 is a summary indicating for each
sample the order in which descriptive variables con-

tributed to the multiple correlation of the predictor

variables with the criterion, teacher-judgment. When

>

the addition of certzin variables no longer served to
reduce the standard error of estimate, this is
indicated by the absence of that variable in the
table, The maximum multiple correlation is indicated,
as is the standard error of estimate based on all

descriptive vap;ables ¢mployed in the equation,

ERIC | M
F & ;..u e . '
*
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‘ Variables as indicated by number are: f

4 Variable 1 - composition lehgth

' Variable 2 - mean sentence length

4 Variable 3 - word structure ratio

: Variable 4 - type~token ratio

, Variable 5 - grammatic correctness ratio
Variable 6 - spelling correctness ratio

Table 23, Objective variables contributin t0 maximun
mquipIe correlation With feacﬁer#juagmenf.

Multiple corre- Standard erropt

P oV

lation with of estimate
Sample Variables criterion

Variable age 55451,3,6,5 «827 7.820
i 1C year Syl46,1,3,2 «856 7.576

11 year 5,4,6,2 .830 8.034
! 12 year S94,3,6,1,2 .821 8.382
g 13 year S,442,6,2,3 «306 8.659
{ 4 year S94,1,3,6,2 o345 7.832
] 1§ year S5,4,6,2,1 «360 7.577
% 16 year 591,4,6,3,2 «811 8,520

17 year $5,4,42,1,3,6 o139 9.870

18 year $5,8,6,3,1,2 0827 8.238

1 Standard deviation of eriteria, 1§

Inspection of Table 23 indicates that

variable 5, the grammatic correctness ratio, without

prediction of the criterion, followed by variable 4,

the type-token ratio,

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
% exception is the primary variable contributing to
|
|
|
|
|
|
|
|
|
|
|
|
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f%Q With variables § and 4 partialled out,
variable 1, composition length, tended to contri-

bute more heavily to most of the multiple-regression

|

equations than did other variables, This variable 1

_f; also lends itself to easy calculation. | 1
Accordingly, with variables 2, 3 and 6 J

suppressed, multiple-regression equations were

deveioped for each sample, incorporating composition

length, type-token ratio, and grammatic correctness

ratio., Since multiple-regression equations on the

variable age sanple, the 13 year age sample, the

l4 year age samplv, and the 16 year age sample

already reflected these three variables as the

primary contributors to the multiple correlaticn

(see Table 23), it was not necessary to recompute

multiple-regression equations on these four samples.

Table 24 indicates the sanple means and {

standard deviations for the three seiected predictors ?

(indicated earlier in Tables 13. 16. and 17). |
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8l ,
iable 24, Means and standard deviatiocns for three
predictor variables:

C.L. TTR GCR

Sample Meam _ S.D, Mean  S.D. Mean™  s.D.
Variable agel 201.80 (108.04) 64,01 (11.22) 79.41 (12.16)
10 years? 156,63 (100.69) 57,42 (10.30) 78.92 (13.25)
11 years?® 178.89 (106,50) 58,20 ¢12.13) 76.15 (13.81)
12 years® 174,04 (103.60) 60,22 (10.21) 76.86 (12.07)
13 years? 185.91 ( $3.43)  81.30 (12,17) 77.8% (12.27)
14 years? 196.00 (100.69)  &5.42 (10,10) 80.24 (11.83)
15 years? 215.26 (111.73) 66.68 ( 9.31) 81.66 (10.82)
16 years? 224.47 (105.66) 67,52 ( 8,41) 84.00 (10.88)
17 years® 231,39 (103.87)  69.56 ¢ 7.u4) 82,79 (12,59)
18 years? 232,59 (199.74)  70.36 ¢ 8,99)  84.08 (11.79)

1 ns450

2 n=100

.Table 25 indicates the

rultiple cerrelation

of the three predictcr variables with the criterion

(teacher-judgment), and the staziard errors of estimate

of the normalized T score (=5, S.D.2l5), for each

of ten samples.
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Table 25. Multiple correlations of three predictors with
The crifericn, and gtandard errors of eStimAte.

Standard error

Sample - B M&_’g of estimate
Variable age 819 7,952
10 years 194 8.783
1l years 824 8,093
12 years 0780 9,025
13 years .792 | 8.801
1% yearvrs «837 7.887
15 years 842 7,932
16 years .808 8,429
17 years . 0725 8.821
i8 ysars 814 8.371

s— —— . -

Table 26 indicates the beta weights and
constant to be attaéﬁéd to the predicéors to arrive
at thé\multi?lcnrcgression equati>ns in&icatea ia
Table 27.
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Table 26, Beta wcighﬁe and constants for estimates
pE T L i“&ﬁo

eta wéight "
Attached to variable

Sample cL TTR ___ GCR Constant .
Varizsble age 021 433 683 -34,621 ‘
10 years 2036 o538 «560 -30,806

il years 000 420 «605 «20,317

12 years +020 4S5 «700 -33.984

13 years .039  ,382 504 -26.552

14 years 031,363 747 -39,168 *
15 years 020,513 747 49,169 <
16 years 035  .,359  ,799 ~49,191

17 years . «027 471 648 42,580 *
18 years 007 ;287  ,905 -47,675

Beta weights and constants for each distribution
&8 indicated in Table 26 lead directly %o the A
aultiple-regression equations indicated in Table 27, \i
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: J
%‘ lable 27, Multiple-pegression equatione with three, , .
predictors leading to estimated normalized T score =?“s°

3 Distribution Multiple-regression equation

F Variable age .021(CL)+,410(TTR)+.683(GCR)=34,621=T
10 years «036(CL)+,538(TTR)+,560(GCR)=-30,806=T
il years «0(CL)+.,420(TTR)+,605(GCR)=20,317=T
12 years «02(CL)+.445(TTR) +,7(GCR)=33,984=T _
13 years «039(CL)+,382(TTR)+.594(GCR)=26,552=T
14 years «031(CL)+.363(TTR)+.747(GCR)-32,168=T
15 years «020(CL)+.513(TTR) +,747(CCR)=49,169=T
16 years «035(CL)+,359(TTR)+,799(GCR)=49,191=T
17 years «027(CL)+.471(TTR) +,648(GCR)=42,580=T
18 years «007(CL)+.287 (TTR)+.905(GCR)<47,675=T

1 Reflecting teacher-judgment of quality of written
languzge

See Appendix C for standard score and percentile
squivalents of normalized T scores

In calculating the normzlized T score from
these equations, each sub-calculation should be ,
TOunded at no less than three decimal places. =
After the constant is subtracted, the normaiized :
4 ‘ T score may be rounded to the nearest whole number.

N A table has been providad in Appendix C for
= convenience in converting T scores based on a

1 mean of 50 and a standard deviation of 15 into
standard scores and percentiles.

u@ 3 See Appendices D, E, F, for samples
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While the table of standard score and percentile
equivalents of normalized T scores provided in 3%
Appendix C should be satigfactory for most purposes, :
it is based on standard scores carried to only two
decimal places., Furthermore, the table is based on
a normalized T distribution of 50, and.a standard
deviation of 15,

For reasons indicated earlier, the mean
normalized T in the ten samples varied from 50,06 |
to 50.61, and the true standard deviations varied
from 13.82 to 14,47,

Table 28 is provided for the rcader who
wishes to calculate standard scores of maximum

accuracy {rom the T scores estimated from the

equations.. 55’
Egh}g 28, Mean I scores and standard deviatiomgg 3
ten samples., g
Sample Mean LSS
Variable age 50,06 13,82
10 years $0.1¢ 14,19
1l years 50.19 | 14,13 ;
12 years 58,14 14,21
13 years $0.16 14,19 ;fl
14 years 50,61 14,21 ;§'
15 years 50,36 14,47 P
1§ years 50,16 14,12
17 ysars 50.1¢6 14,19

18 years 80,17 4.2
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An slternative to use of the table in ?

Appendix C is as follows: Lg
(1) Derzvc cstinated T score (roundcd at two ,?

decimal places) from the agproprzate multiple~
regression cquatzon (Table 27). | _

(2) Subtract this fzgure from the mean T
score for the approprzate dzstr;butzon indicated
in Table 28, or subtract the mean T score from this

figure 1f the flgure is grester than the dzstributzon s

me&n T score.

Jlas

(3) Dzvide the resultzng f;gure bv the

approprzato standard deviutzon provzded 1n Table 28.

S wE gt o

(4) Retain the aign (posztavo or negatxve)o ,
The resulting fxgure is ‘the standard score of the ; n

coppoqitxon, | :
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Discussion

A. Tcacher-judggents of Qualigy of Language

1, Reliabilitz

Ags expected, the means and spread of
ravw scores assigned by the three teacher-judges
varied considerably., The mean raw scores assigned
to compositions in the variable age sample by
the three teacher-judges varied between 37.16 and
52,49, and standard deviations varied between 17.85
and 26,33, However, the correlations between the
scores assigned by the judges were «708, ,653, and
«872, reflecting substantial agreement, particularly
between two of the three judges. In retrospect, it
becomes apparent that greater reliability of teacher-
judgmert would have been obtained if the judgments
only of judges B and C, whose raw scores correlated
so high, had been used to establish the criterion,
However, reliability was sacrificed in order to
retain judgmental criteria reflected by judge A
which may have received little weigzht cn the part
of the remaining two judges.

The mean correlatiocn among the three
judgnants was .7u4, substantially higher than the
correlation of .41 repovted by French (1962) among
English teachers without predetermined standard

criteria. This may be due in part to the age range




of nine years within the variable age sample, the
effect being to spread quality of composition and
to facilitate comparisons of compositions., Never-
theless, it is suggested that the relatively high
teacher-judge agreement was due also to readily
apparent siandards such as grammatic correctness,
This contention is supported by the fact that
grammatic correctness correlated quite high with
teacher-judgments (,715 within the variable age
distribution),

Reliability of teacher-judgment (the
criterion) should be reflected in the multiple
correlation of the predictor variables with the
criterion. The multiple correlation of three
predictors with the criterion within the variable age
sample was .819, and in fact increased within
three of the 9 constant age samples (.824, ,837,
«842), This is surprising in view of the fact
that within the restricted age ranges of the
constant age samples; it might be anticipated that
diffepences in grammar would be restricted, leading

to lower correlations,
2. Sex differences and quality of.langnage

" When the normalized T(scqres of composi-
tions written by the 225 males and the 225 females

in the variable age sample wers compared (Table 12),

the scores obtained by females were observed to be

91,
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significantly higher than those of the males
(1 per cent confidence level). The mean normalized
T score of females was significantly higher than
that of males in five of the nine constant age
samples. The extent of the difference between
males and females within the variable age sample
is illustrated by the fact that the Z score eguivalent
of the mean male T score (47,45) and of the me~
female T score (52.67), represented a difference
of approximately l4 percentile units,

It is notable that no statistically
significant differences between males and femaies
were found within the 11, 12, 17 and 18 year constant

age samples. No explanation suggests itself for

the 11 and 12 year samples, but it is quite possible
that better female students tend to leave schools
for the deaf at a younger age than male students

of similar ability, thereby eliminating the

superiority of females over males at the 17 and
18 year levels,

The observation of superiority of female
‘students over male students in this linguistic
area_adds support to general research findings

among non~handicapped children. It is remarkable




:,ﬁi that differences favoring females should be found

in spite of severe auditory deprivation.

3. Age and gualitz of language

An examination of Figure 1 (mean nore

malized T scores at nine age levels) discloses a

contiruous improvement in quality of written

language through 18 years, A positive correlation

age within the variable age distribution.

An exception is noted between 11 and 12

years. It may be that this dip is caused by major

curricular modifications which take place around this

period of development (eg., introduction of social

studies and concomitant reduction is formal language

instruction).

0f major importance is the fact that

subjects continued to show gains at 17 and 18 years.

This finding runs contrary to speculation that

33
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eI ,367 was found between normalized T séores and l

quality of written language tends to plateau at
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mid-adolescence, speculation which was formerly

shared by the investigators (see "Implications").

The mean normalized T score (41.54) for

10 year old subjects fell at approximately the

30th percentile for the entire distribu-

tion while the mean normalized T score (57.24)

R .
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for 18 year old subjects fell at the 68th percentile 3

{see Appendix C). :
This information may be interpreted as

indiecating major differences in central tendency

at ages 10 and 18, However, it may also be

inferred statistically that 37 per cent of the -

cozpasitions written by 10 year old subjects

might be expected %o be superior to the "average

compositions written by 1i year old subjects, 23

Per cent of "average" compositions written by 14 ’ -';

year old subjects, and indeed 12 per cent of T E

"averaée” compositions wriiten by 18 yea» old i

subjects. This finding has implicaticns for the

class placement of deaf students,

B. Objective Des¢rigtig§§
1. Composition length

Differovices in mea: composition length

yte

between the productions of males and females were
not’ statistically significant within the variable

age sample, Females wrote significantly lo. ger
compositions than males within the 10 and 13 year
constant age samp;es, while males wrote significantly
longer compositions at the 18 year le 21,

Comparison oi the length of compositions ’
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written by the 109 subjects in each constant age
sample reveals a continuing increase in composition
length with age between 10 and 18 years, except
between ages 11 and 12, The finding is similar to
that of the normalized T scores derived from
teacher-judgments, It should be added that findings
relative to composition length are based on a biased
sample, particularly at the 10 and 11 year levels,
resulting from the eliminction of any compositions
of less than 50 words.,

Notable within all ten samples is the wide
range in length, as revealed by the large standard
deviations. The mean composition length within
the variable age sample, for example, was 201.8
words, with a standard deviation of 108 words,

2. Sentence length

Mean sentence length within compositions
written by males and females did not differ
within any of the ten samples, As depicted in
Figure 3, mean sentence length increaged with age,
except that 10 year old subjects wrote sentences of
greater length than i1 and 12 year old subiects,
This may reflect the bias introduced in excluding

more compositions of iess than 50 words at the
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R ©  PRECEDING PATC ioamnild
' § The type-~token ratio increaged consistently
ot

with age (r=,399); 57 per cent of the first fifty
1 words written by 10 year oid subjects were differ-
i ent words, compared with 70 per cent for 18 year

old subjects,

5. Grammatic correctness ratio

Females within the variable age sample

made gignificantly fewer grammatic errors than
males, Compositions written by males within the
variable age sample were 78 per ceat correct (as
measured by the GCR), and by females, 81 per cent
correct. The difference remains small. It'is

noteworthy that the female superiority within the

.- '
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3 L ¥ < . s
. . _ N
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variable age sampie was reversed within the 18
year constant age sample, where males made § per

cent {ewer errors than females. This finding is

il P

similar to that for composition length, males writing

It

significantly longer compositions than females

|

at 18 years,

There tended te de a minor reduction of

Y

oy
K grammatic errors with increasing age (r between I
GCR and age, ,176), However, thare were incon-

sistencies., Subjects at age 10 obtained a mean

7
Ry

year old subjects. It may be that students around

5;;:
£
5 GCR of 78.4, greater than that of il, 12, and 13
¥
i
:
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age 11 begin to use more complex grammatic structures
than at age 10, exposing their language to more _
grammatic errors, Grammatic correctness did not }
noticeably increase between 16 and 18 yvears,
and indeed a dip was noted at age 17, This suggests
that grammar undergees no improvement beyend age
16, grammatic errvors resisting correcticn by this
age,
Gains in grammatic correctness between
ages 10 and 18 appear slight (21 per cent error at age 16,
16 per cent at age 18), However, it should pe
stated again that as grammatic complexity increases
(egs, reflected in increasing sentence lengthj,

likelihood of error is also increased.

6o Sgelling correctness ratio

Few spelling errors were found in

compositions within any of the samples, Within

}
[
o
o

the variable age sampla, only 2.1 per cent of words
were misspelled, The female subjects within this
sample made significantly less errors than maies,
but the difference between the mean ratios wase
only .5 per cent.

Imprevement in spelling with age wasn
significant (r=.130) but slight, 18 yesar old subjects

making 1,2 per cent less errors than 10 year olds,
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It is apparent that spelling {aside from

koo

morphemic considerationg) constitutes no mejor

B0 WA

problem to deaf students, probably becaus. the
ceaf student depends less on phoreties than on
rote learning to leamn to epell 2 given word, 1t
may be, however, that deaf students refrain from

writing a word unless reasonably certain of its

correct speiling,
7. Relationships among objective variables %
Intercorrelstions among the six okjective 5
variables were derived from the variable age
sample, and indicated in Table 20, Of the 15 ;
correlations derived, 12 were significant, and :
in a poritive direction. Ne relationshi
between spelling correctness anc Sentence length, ‘
Similarly, no relationship was present between Q

gpelling correctness and type-token ratie. The

<.

latter lack of relationship is of interest insofap
as one might speculate that increased variety of
vord usage might lead to increased spelling error,
This apparently is not so,

The highest correlation was that between i

the word structure ratio and the grammatic correct-

ness ratio (rz,385), followed by mean sentence i

P
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length and word structure ratio (r=.356), The
eorrelation between comgosition length and type-

token ratio was .335, snd between composition length

and sentence length, ,333,

It is of interest to note that the highest
correlation among any two of the gix objective
variables is that of word structure ratio and
grammatic eorrectnsss ratio, Students who tend
toward relatively complex sentence structures as
suggested by a high word structure ratio (eg.,
free uge of adjectives, adverbs, conjunctions,
Prepositions, etc.) tend also to use these parts
of speech correctly,

As anticipated, sentence length is related
in part to extensive use of words other than Class I
and Class II words (noune and verbs). As the child
begins to introduce adjectives, adverbs, prepositions,
conjunctions, etc., the length of his sentence
also increases. This is an expected finding
(eg., with the addition of conjunctions, simple
§¢ atences become expanded).

Among the lower correlations were those
of the word structure ratio and type~token ratio
(r=.148), mean sentence length ané the grammatic

correctness ratio (r=.17#), and composition length
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relationship. Apparently a high type-token ratio
may be achieved largely through the use of varied

nouns (Class I words) and main verbs (Class II words),

8. Dispersjon of scores relative to age

It will be recalled that scores on all
six objective variables were positively related to age.
Because the variable age sample consisted of
compositions written by subjects 10 through 18
years, it might be expected that the dispersion of
scores on each of the six variables for this sample
would be greater than the dispersion of scores
within each of the constant age samples, For ‘
example, the standard deviation of grammatic f
correctness ratio scores within the variable
ag ; distribution should be consistently greater
than the st« d deviatisn of these scores within i
each of the constant age distributions. Examina-
tion of the ten sample standard deviations for
each of the six objective variables reveals this |
not to be consistently the cace, j
The standard deviation of grammatic

correctness ratio scores within the variable age
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and the grammatic correctness ratio (r = ,191),
| It would be expected that high word 1
-f s structure ratio would be closely related to a high ﬁ
. § type-token ratio, yet there is only a remote !
1




sample was 12,16 yet the stan&érd deviations of
scores of fbur of the nine constant age samples
exceeded this standard deviation., The same held
for senience length, the word structure ratio,
and the spelling correctness ratio.

This observétion‘suggests that there is
as much variation in performance of students on
these varlables Wlshlﬁ a one year age range as
across a nine year age range.

This finding adds support to the need
for class grouping on variables other than age.

C. Relationchip Between Ob ective Variables
and Taacher-]udggent

- Examination of the variable age sample
reveals that the single objective variable which
bore the strongest relationship to teacher-
judgments of quality was the grammatic correctness
ratio (r=,215), This observation supports the
earlier discussion. of inter-judge agreement.,
Apparently teachers! Jjudgments of language quality

~are most -strongly influenced by judgments of
grammatic correctness.

Teachersfﬁnuﬂgments also bore a close
relatzonsth tc che t?pe-tbken ratio (r=,537),
Dzvensaty (a mzn:mum of redundancy) in use of words
is also reflected in teacher-judgmanta of qualxty

of written language,
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The third strongest relationship to teachep-
judgments was the word structure ratio (r=,408), follow -
closely by composition length (r=,389),

Within the nine constant age samples, correlations
of each of the objective variables with teacher-judgments
varied considerably, However, among the six objective
variables, the grammatic correctness rétio consistently
correlated highest with teacher-judgments (Table 22),

The type-token ratio ranked second in its correlation
with teacher-judgments in six of the nine samples,
while within the three remaining samples, the word
structure ratio, composition length, and sentence
length sach ranked second in their correlation with
teacher-judgments,

The maximum multiple correlation of up
to 8ix objective variables with teeéher-judgments
varied between .860 (1§ year constant age sample)
and 738 (17 year coanstant age sample). The multiple
correlation of the six objective variables with
teacher-judgments within the varia ble age sample
was ,827, notably lower than the coefficients within

four of the coristant agé‘samples.

D. Bstimatihg Qualifg‘of Langugge from
jective Varia es L
A pr.mary objectzve of thzs investigatien

was the development of a method of scoring composi-
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tions of deaf students based on objective pro-
cedures, and yielding a score which reflects teacher-
judgments of quality,

Multiple-regression equationg were developed,
the six objective variables serving as predictor
variables, and normalized T scores serving as

criterion scores.

Multiple-regression equations were developed
for each of the ten samples. For each, variables
were added one by one, in the crder in which
they contributed to the maximum multiple correlation
with the criterion.l Ag may be noted by comparison
of the multiple correlations based on six variables
(Table 23) and multiple correlations based on three
variables (Table 25), little was added to the
multiple: correlation by the addition of the final
three variables,

As noted for each sample, variables 5 and
4 (grammatic correctness ratio and type-token ratio)
were the two first variable: to be ‘entered into
the ‘equation, followed in three samples by variable 1,
composition length, and four samples by v. .iable 6,

spelling correctness ratio. Inspection of the

1A program uritten for the Health Services
Facility, UCLA, was selected for this operation.
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relative contribution of variable 1 and 6 to the
ten equations led variable 1 to be selected as the
third predictor variable in each equation.

Variables 2, 3, and 6 were systematically
suppressed to provide ten multiple-regression
equations in which variables 5, 4, and 1 became the
predictor variables,

Table 23 indicates the standard error of
estimate of the criterion for each of the ten resulting
equations. Standar. erraprsg vary between 7.95 and
9.82, representing standard errors of .53 standard
deviation =ad .66 s*zndard dzviation respectively.1

E. Use and Limitations of the Equations

By deriving the grammatie correctness
ratio, the type-token ratio, and composition
l2ngth (see"Objective Anaiyses®), and assigaing these
scores to the appropriate equation (Table 27), teachers
and researchers may objectively calculate an estimate
of the position of a given student relative to other
deaf students nationally with regard to his quality
of written language (see Appendix C, or description

following Table 28).

‘ IB&Séd‘on'standdrd deviation of 15.
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Several limitations exist in the use of
these equations,
l. Students who are administered the test
should be between 10 years, 0 months, and 18 years,
1l months,
2. Directions and the stimulus (pictorial
sequence) must conform Precisely to those used in
this investigation (See "Administration of Language _
Test"), o
3. Norms are based on students whose mean
hearing loss is 70 decibels or greater in the
better ear at 560, 1060, 2000 CpSe
4. Norms are based on residential ang day
programs consisting of 10¢ or more students,
Because the standard errors of estimate
of teacher-judgments are substantial, t!» equations

should not be considered sensitive instrurents for

determining the quality of the language of individual

students, nor for estimating short-term gains in

language quality (eg., see Appendices D, E, F), f
The equations may be used for estimating class

levels, genéral levels of language quality of groups o

of students within a particular school reiative to the E ;

national population of deaf students upon which the norms o

are based. ' Similarly, these equations may be used

- wm«&m«na T — Aot
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s research instruments where relatively large groups

of students are tested.,

F, Selection of Particular Equation to be Used

The equation based on the variable age
sample is as follows:

«021 (CL) + ,410 (TTR) + ,683 (GCR) - 34,521 = ¢

This equation is appropriate under the
following condition:

~l, Research purposes for study of *wo or more groups
which are eguated by age.

Except under the above condition, constant
age equations should be used., These equations are
useful to estimate the following:

l. The mean position of a group of students
of a constant age (eg., 14 years, 0 months thrcugh
14 years, 11 months) relative to norms for deaf
students of the same age. FIrom the mean normalized
T score of such a group, the mean staudard score
and mean percentile may be calculated from appendix C
or Table 28,

2. The mean position of a group of students of
differing ages (using a particular constant age
equation for each student of a particular chronological
age) relative to norms for deaf students of the same
age distribution., For example, a group may consist
of ten 11 year old students, eight 12 year old

students, and five 13 year old studeats. The
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il year constant age aquation (Table 27) may be used to

establish the T score for each of the 11 year old
subjects, the 12 year constant age equation for each
of the 12 year old subjects, and the 13 year constant
age equation for each of the 13 year old students,
The mean T score may then be calculated, and the
group tendency determined, eg,, if the mean
T score equals 65, we have estimated that the
group as a whole is performing in language at the
8Lth percentile, (Appendix C), a point Lelow which
84 per cent of deaf students whose ages are
distributed similarly might be expected to fall,

This procedure may be followed for a class,
a department, or a school population between ages
10 and 18, For purposes of accuracy, Table 28
can be used for calculating standard scores
directly,

Again, the constant age equations as
presented in Table 27 for each age level

10 - 18, are:
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10 years «036(CL)+.538(TTR) +,560{GCR)=30,806=T
11 years «0(CL)+.420(TTR) +,605(GCR)=20,317=T
12 years «02(CL) +.445(TTR) +.,7(GCR)~33,98%=]

13 years +839{CL}+.382{TTR) 4,594 (GCR) =26+ 552=T
14 years «031(CL)+.,363(TTR) ¢+, 747(GCR) =39,168=T
15 years «02(CL)+,513(TTR) +,747(GCR) =4 9,169=T
16 years «035(CL)+,355{TTR)+.799(GCR)=49,191=T
17 years s027{CL)+,471(TTR) +,648(GCR) =42 ,580=T
18 years «007(CL)+,287(TTR)+,205(GCR) «47.675=T

Ge Imglicatiegg

Several implications are suggested fronm
the results of this investigation. Some pertai;
directly to the language instructional process,
Others pertain to further avenues of research,

l. %he instructional process

The quaiity of written language of deaf
students taendz to continue to improve through 18
years. This finding lends support to continuing
emphasis on language instruetion through the second-
ary level in schoels for the deaf, While the value
of continued lamguage instruction threugh the

post-gsecondary vears is not directly determined
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from this.finding, it may be stated that deaf

students have not plateaued in their written

SN

language skills before 18 years, and extended
language instruction would seem desirable for
students who continue their studies at Gallaudet

College, at the National Technical Institute for

the Deaf, other post-secondary programs, and in

adult education, '

% | *-ﬂy?MT‘W ;

Teachers may with justification regard
increasing composition and sen. znce length,
increasing use of adjectives, adverbs, and function
words, increasing variety in voeabulary, and
increasing grammatic correctness, as reflecting
quality in written language. Some of these
attributes, however, are superior to others as
reflections of quality. The best single index of
quality is grammatic correctness, foliowed by
variety of vocabulary usage,

In spite of these facts, none of these
variables is closely related to age. The spread

within a one year interval appears to be almost as

great as that over nine years. Gains in quality of
language as a function of age are relatively smaill,

Accordingly, class grouping on the basis cof age cannot
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be supported on the basis of homogeneity of language fa

proficiency. Class grouping for language instruction

can best be achieved through the direct inspection
of the language of individual deaf students. For
example, more than 10 per cent of ten year old deaf
students appear to be superior in written language 3‘
to the mean ievel of 18 year oid students.

It should now be possible tc evaluate the |
mean. level of written language within a class of
deaf students relative to national norms. The
reliability of the Written Language Test is further
increased when a given school population is compared
with the national population of deaf students (see
"Use and Limitations of the Equations").

2. Research

The primary implication of this investiga-

tion for research is the availability of the multipie-

regression equations and the national norms on deaf

students. These equations should not be used with
small groups, in view of the reported standard

errors of estimate. The objectivity in the scoring

procedure and its predictive validity in terms of

quality of language make it a useful instrument for -

large groups.
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The three objective variables used in the
10 equations share approximately 65 par cent of the
variance (variable age distribution) of teacher-
judgments. Thirty-five per cent remains untapped., It
may be that additional variables not considered in
this investigation would increase the multiple
correlation of the objective variables with the
criterion.l

The significance of differences between
male and female students with respect to their
normalized T scores and several objective variables
highlights the importance of sex differences in
sampling for research., Considerable care should
be taken that samples contain males and females in

proportion to the populations which they purport

to represent.

|

lnisc‘Judy Fallon, Graduate assistant to this
investigation and presently a teachsr at the
California School for the Detf, Berkeley, has
developed 2 sevenih objective scorin procedure

which correlates approximately .62 with teacher-
judgments.,
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H. Conclusions

l. In the written language of deaf students
aged 10 through 18, a positive relationship exists
between age and

(a) extensiveness of writing, reflected

in composition length,

(b) complexity of sentence, r flected in

sentence length,

(c) use of Class III, Class IV, .and
function words,

(d) variety of vocabulary usage,

(e} freedom from grammatic errors,

(f) freedom from spelling errors.

2. While quality of language tends to be related

.to the age ¢© the deaf student, differences within

one year age intervals are major, suggesting that
more attention should be given to quality of language
than %o age in grouping students for language
instruction.,

3. Female students tend to be superior to male
students in the quality of their written language,

4, Variables in the written language of deaf
students which relate most strongly with teacher-

judgunents of written lenguage quality are grammatic
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correciness and type-token ratio (variety of vocabulary

usage). In addition, composition length, sentence length, ;%
frequency of usage of Class ITI, Class IV, and 22
function words, and spelling correctness relate é
positively to teacher-judgments of quality, .
S. Multiple-regression equations employing ?1
measures of grammatic correctness, variety of voca- g
bulary usage, and composition length as predictor ;% |
variables are useful in estiﬁating teacher-ju&gments -% ‘
of quality with limits imposed by standard errors of '% |
estimate varying between aﬁpﬁéximafél& .53 and ;% !
«66 stand&rd deviations for different age levels. gg'
“
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V. Summarz

.This investigation was conducted for the
purpose of describing the written language of deaf
students varying between 10 and 18 years of age
in terms of six measurable variables, and relating‘w ; ' ]

theze variables to teacher-judgments of quality of

language,

Sr—————

Ten stratified random samples of com- ’
positions written by deaf students were selected—
from 14 residential and day educational programs
for the deaf throughout nine regions of the
country. One sample consisted of 450 compositions,

50 of which were written by “en year old students,
50 by eleven year oid students, etc., through eighteen

years. Males and females were ejually represented,

A second sample consisted of 100 compositicms
f‘;& written by ten year oid subjects, 50 maleS and

;;til 50 females. Similar samples were selected for each

,
Srrys
A A
SO TTID S
SN

| age, through eighteen years. Compositions were

3

~;;‘?; written under standardized conditions, in response

el

to-the presentation of a four-picture sequence,
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Three master teachers of language of the <.

L
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deaf subjectively scored the compositions in each <,

of the ten samples. They were not informed of the

agee of gubjects who wrote compositions for the
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variable age sample except in terms of the age <
range. They were informed of the age range “

(1 year) represented in each of the nine constant

2 peasy er ta A s - - e -~
N L S SR AN
b - mm - .

age samples. Each sample was scored independently.,

The mean correlation of the three teacher-judges'

_,_..._.,..__._..,.
- ila
e 4
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scores of the 450 compositions in the variable
age sample was ,744, A normalized T distribution
of scores for each sample was developed, with a )

mean T score of 50, and a standard deviation of -

15,

£

Each composition was 'scored as to composi-
tion length, sentence length,'ratio ;f Class I1II,
Class 1V, and function words to all words, type- -
token ratio (variety of word usage), grammatic
correctness, and spelling accuracy. _

- . All six objeétive variables tended to
correlate positively with age, but corralations ° 2

were small, Teacher-judgments of quality showed a

Y )

positive correlation of ,367 with age,

Within the variable age sample of 450

compositions, females received significantly superior

scoras to males on teacher-judgments (normalized ‘|

T gcores), frequency of ugse of Class.III. Class IV,
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and function words, type-token ratio, grammatic E

correctness, and spelling accuracy. g
Within the variable age sample, all \T;> o

objective variables correlated positively with <f> E

teacher-judgments. Grammatic correctness correlaged

highest (r=,715), type-token ratio ranked second

in its correlation with teacher-judgments (r=.537),

frequency of usage of Class IIf, Class IV, and
function words ranked third (r=.408), and
composition length fourth (r=,389), while mean :_’
sentence length and spelling accuracy ranked fifth
and sixth respectively,
Maximum multiple correlation of all
objective varisbles with teacher-judgments was
827 within the variable age sample, and varied
between .739 and .860 among the nine constant

age samples. Multiple correlations of grammat

| 2

<

correctness, type-token ratioc, and composition
length with teacher-judgments were .819 within the
variable age sample, and varied between .725 and

«842 among the constant age samples.

Multiple-regrescion equations were developed
with these three objective variables serving as
predictors, and normalized T scores (teacher-

judgments) as the critericn. The standard errors
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of estimate for the ten equations varied between
«53 and .66 standard deviations,

These equations are considered to be
useful'inetrqments for evaluating the written
language of groups of deaf students velative to

the nationa}'pqpulation’of,deaf students represented

by the sampieso
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APPENDIX A

THE ASSESSMENT OF THE WRITTEN
LANGUAGE O DEAF STUDENTS
Directions for administration of the Written
Language Test

T0 THE TEACHER:

The students in your class have been selected
to participate in thies research project by a random
sampling prccedure, The major purpose of this
research is tc develcp raticnal norms on the written
language of deaf children between ages ten and
eighteen. For this reason it is imperative that

every teacher in the study maintain complete
rifgen Language

objectivity when administering the W
Test, We earnestly solicit your cooperation in this
respect.

B aat

PR, M5 WA ORI s ey P~ e ST TN T

On the morning of the day of the test

3 administration you will receive a package containing
E test materials and a Class Record Form. Please do

5 not open the package until you are ready to give

the test. When finished, return all materials

ﬁ except the Class Record Form to the package. A
§ member of the project stalf will collect the package.
§~/

]

Please complete the Class Record Form and return it
to the appropriate person for forwarding to us.

A member of the project staff will be at
& your school on thu day of testing to answer any
B questions you may have and t. assist in any way
toward the successful completion of the testing,

- WEITTEN LANGUAGE TEST

1. Write on chalkboard, "Write about the pictures.
You have 45 minutes. Y¥ou may use two sides of
Eﬂe Eaper .

(Give the same directions to the children orally,
» Point to the pictures in sequence. Run your
| & finger down both sides of writing paper. You
3 may repeat the directions, but nct after materials .
3 have been distributed.)
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6.

Distribute to =ach student a sheet of paper and
a copy of the PICTURE SEQUENCE. Please ensusre
that each student has a pencil,

Check that each student writes his full name on

top right of writing paper. Indicate that they
should then begin,

DO NOT aid the children in any way., For example,
some students may ask questions about the pictures
or seek aid in spelling or selecting appro-

priate words. It is important that no help be
given and no corrections be made for “he cEiiaﬁ

Collect the papers 45 minutes after the students
have bezen tcld to begin., (After they have begun,
if none of your students has written during

a 5 minute period, collect all paperg. 7This

may occur before 45 minutes have elapsed. Enter
the time elapsed on the Class Record Form.)

Rememher to return all materiails except the Class
Record Form to the package., A projec@ staff
member will collect the package,

We sincerely appreciate your cooperation

in this project, We anticipate that the results
of this project will later assist you in teaching
language to deaf students. ’

E. Ross Stuckless
Preject Director
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Appendix B

THE ASSESSMENT OF WRITTEN LANGUAGE OF THE DEAF

Directions to Judges for Scoring Compositions Without
Respect to Age of Subjects

It is our wish to present a minimum aumber
of restricticns to your scoring of the 450 accompanying
compositicns. These compositions were randomly
selected from among compositions written by approximately
3,000 deaf students in 14 residential and dey programs
for the deaf, Day schools and day classes are both
represented at all age levels,

. ‘For your general information, this sample
consists of the following:

1, The compositions were written by boys and
girls between the ages of 10 and 18 inclusive,
50 at each age level, They have been
scrambled. We ask you not to attempt
to infer the age of each gtudent or to
use suspected age in any way to weight
your scores,

2. The compositions were written in response
to the picture-sequence stimulus which is
attached. The only directions given were,
"Write about the pictures. You have 45
minutes."” No additional assistance was
given.,

~

In scori.g, please observe the feiiowing:
1. assign numerical scores.

2. utilize a aumerical con*inuum that reflects
the eicellence of the compositions,

3. use a broad range of scoree, with as few
compositione being assigned the same score
as possible; do not assign scores greater
than 100,
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%o the criteria for assignment of scores should
include what you would ordinarily apply when
judging a eomposition.

8§, ~rememnber that' the score should reflect the

, excellence of the composition in terms of -

" your-concept of absolute-"goodness™; do not
.attempt to infer an age-excellence interaction.

6. in preparation for assignment of scores to
. individual compesiticns, briefly run through all
the compositions to acquaint yourself with vhe
. vapying quality of the compositions,.

é
1
5
2
3
»3
3
“f
L4
.t
Y
f
3
3

W\

i b - T , C i;

7. in scoring, place the assigned number in the 3
. upper left hand corner of the.compesition; there 4
.ds; no need tc make any other notation on the 1

. compogitions. : _ 3 g

8. . you may rearrange the compositions in any. manney ﬁ
you wish since they have been sent to you in a 4

random order.
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#ppendix ¢

Standard score (2), and percentjles (%ile) equivalents of T scores®

? Ta closest percantale

T score Z %ilez, T score 7 %ilez T score 2 $ile?
15 »2,33 1l 41 -e60 27 €7 1,13 87
16 -2,27 1l 42 -.53 20 68 1,26 88
17 «2,20 1l 43 -7 32 69 1,27 a0
18 '2013 2 4“ -.40 3“ 70 1033 91
19 -2,07 2 45 ve33 37 71 1,490 92
20 -2,00 z 46 -e2? 38 72 1,47 93
21 «1,93 3 47 20 U432 73 1,53 ay

{ 22 -1.87 3 &8 ~e33 45 74 1,60 95
23 -1,80 Yy 49 -,07 47 7% 1.67 es
24 «1,73 4 50 0 50 76 1.73 96
25 «1,67 5 51 - 07 53 77 1.80 96
26 -1,60 5 52 13 8% 78 1.87 97
27 '1053 6 5? 020 58 79 1.93 97
28 wl 47 7 sS4 027 61 8¢ 2,00 S8
29 -1,40 8 55 »33 62 81 2,07 98
30 -1,33 9 56 40 66 82 .2.13 9g
31 1,27 10 57 47 68 83 2,20 g9
32 -1,20 12 58 e53 70 84 2.27 99
33 ‘wlel3” 13 54 60 73 85 2,33 a9
3“ -1907 l“ 60 067 75
35 -1,00- 16 61 73 77
36 - ,93 18 62 080 79
37 - 87 19 " 63 87 81
38 - .80 21 64 093 82
39 - o73 23 65 1.00 84
40 - 87 25 66 1,07 &6

P "

! Mean = 509 standard deviatzon s 18
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Appendix D

Composition of 10 vear old judged "avegéﬁe" for that age
S feacher Tudirent (roraalresT T o £y

v . Tend s
- S et W Saddd R
WA N7 A P T M

' The Family will go to the pinic, A little |
girl gave bread to* dog. Mother see* eat* a basket

y :
on the table. Patherﬁplay* bat and ball with* boy, 3

A little dog stand* up see* tc eat with® girl, A
little boy play* bat and ball with Father outside,
Thg/éamily will go to the pinic with car. A little dog bark

to see with pinic. A little boy come to see with dog in car.

The Family good-bye see to dog. A little dog was sad on
the sidewalk., A little dog dead to careful because '
th2 family dream to keep on the street. The Family %
are happy laugh to love dog with a little boy. A {
little dog lick to boy. A little girl see to dog her

arm on the seat. Mother was happy laugh to dog with the

LT R e o T e

family, Father was happy laugh to dog with the ;
family., A little girl was happy laugh to dog with i
the family. Father learned to help in a car on

the strect. A little bey ran to dog on the grass.

!
Mother made cook to meat on the chimmey fire the wood. %
Mother help wo girl put a basket. {

* grammatic arror (see Objective analyses) g

.. .

PV S e



128,

‘Appendix D {Cont,)

Multiple-regression equation for 10 year constant
age sample ,036(CL) + ,538(TTR) + ,560(GCR)-30.806 = T,

CL = 200 words
TTR = 56
GCR = 80
.036(200) '+ .538 (56) + ,560(80) - 30.806 = 51.322

From Aﬁﬁéﬁdi& C, ectimated 2 = 07, estimated percentile = §3,
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Appendix E

Composition of 14 vear old judged "average" for
that agg}Ey Eeacﬁer-juagmenf Enorma!izeﬁ T=50)

They packed for going to the pinic outside.

A . e

The little boy wanting* to bring our* dog., But her®
mother said to him, "Yes, you can bring our dog® in#
pinic. Then they went with the dcg. The dog bark=
about 3 or k time*, he* excited to go wifh us.//They
went out the car. They play baseball. Then they

are ieady to eat their pinic. They ate sandwishes.
They drink their tea or peinch., Her Mother were
cooked their hammeré with the breads. They have

fun to ate their food. They enjoy to have fun ;
to ate thneir pinic. They 1ike to have a wcnderful %
pinic. Their dog were exicted to have fun to play
baseball. The dog try to catch softball. The little
girl named is Nancy. The little boy name is

Jerry. His Father name is Dale Her Mother name

is Treia.

A

Multiplu-regression for 14 year constant age sample
«031 (CL) + .363(TTR) + ,747(G7R) -39.168 = T

CL = 145
TTR = 70
GCR = 8Y
.031(155). + .363(70) + ,747(84) - 39,168 = 53,485

From Appendix C, estiuated Z = .20, estimated percentile=58
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Appendix T
Composition of 18 year old judged "averase" for
tﬁgt age by teacher-judgment (normalized T=

Going to the Picnic

Who* planned geing to the picnic. They
were excited to go having a wonderful time. A woman
put some sandwiches in the box* Little girl handed*
to* dog. He was hungry. and ate a ham.® Little
boy was happy playing* the playground. A man
handed* a bat. He put somefthing in his car.

1A man said "Ready." They drove in the
car. The boy was sad to dog and the dog was
disappointed to them. He didn't like staying
at home. The boy said "The dogz went with them."
The man was "0K., They went back home, They took
a dog with them. He were happy to see a boy. A
boy handed a dog. and he faced the dog. They went
to San Franscio. They found the place was very good,

The man carried the lunch box, etec., Little
girl cleaned a table set. The woman brought some
little woods in the fireplace. She put some barbunce
with the fireplace and started puting some hamburger
and hotdogi. The boy throw a ball to the man. The
man bated and hit it, The dog jumbed to a bey.

They play¢d some games and went hitting some chair
and got scme sandwiches, etc., They were very happy
and had a wonderful time. A boy, girl, woman washed
some dishes. They played some playground. They

left from the picnic to home about night. They had

a wonderful time and were very tired. They arrived at
home and went to bed.

1Single spaced in Appendix to conserve space

Multiple-regression for 18 year old constant age sample
+007(CL) + ,287(TTR) + ,905 (GCR)~47,675 = T

CL = 250

TIR = 68

GCR = 86
«007(250) + .287(68) + ,905(86) - 47,675 = 52,121

From Appendix C, estimated z = .13, percentile = 55
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