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Abstract

. J

Two investigationﬁjinto linguistic presentation of
instruction to hearing impaired students are summarized

in this report. In the first study, item responses by

a national sample of 1852 hearing impaired students were
factor analyzed in an initial effort to identify trends

in terms of potentially aberrant linguistic structures.

In the second study, item p-values detetmined by national
samples of 618 hearing and 2821 hearing impaired examinees
were analyzed for item bias. From these two investiga-
tions, six trends in terms of linguikstic structures which
appear to be misleading for hearing impaired students were
identified and supported. It is suggested that these
linguistic structures be used cautiously in developing
‘curriculum and CAI for deaf students.




OUne ur ' -olving concern in dll curriculuﬁ development
c¢fforts, be it texthooks for hearing sfudehts or CAI for
hearing impaired students, is how to best present infor-
mation. Wofk on the utility of definitions (Klausmier
and Feldman, 1975; Tennyson and Boutwefl, 1974); the ef-
ficiency of exemplar vs non-exemplars (Merrill 1971;
Tennyson, Wooley and Merrill, .1972; Tennyson, 1973); and
discovcry.VS expository lcarning (Roughead and Scandura,

1968; Scandura and Durnin, 1968); have all dealt with in- |
structional strategies and global ;phemes to eqhance learn-
ing, But as Tennyson and Boutwell (1974) iTlustrate, the
language uscd to present a concept is as important if not
more important than incorporated strategies,

, Since the ldngungcs used by hearing impaired students |
§iftrers trom "standard English', a prime question then is
what linguistic structures are most and least effective

for use with this population? In doveldping curriculum,

one would want to avoid using constructs that cause undo
ditficulty for these students. To say this in another,

more direct way: the best instructional strategy will

fail, 1f the kids cannot understand the materials. Con-
versely, one w0uid want to use linguistic structures that

are most facilitative to learning.

In this presentation, [ would like to discuss some

of the research I have seen conducting with regard to

linguistic structures and deaf education, No doubt, some




of these findings will have direct implications for your
work as curriculum/CAI.developers.

To begin an investigation «dnto {inguistic strengths
and weaknesééss one can preseent a large number and vafiety
of linguistic structures to a large number of subjects,

This occurs frequenfly in the form of standardized testing.

In an initial e}ploratory investigation (Rudner, 1976a),
I was able to obtain from the Office of Demographic Studies

» |
10DS), Gallaudet College, item responses t’ the Stanford
Achievement Te&t Hearing Impaired Version'(SAT-HI)'Level 2
battery made by a national.sample of 185Z/students enrolled
in special education programs for the hé ;ing impaired,
These items formed an item-response pool

The items within eacg subtest of t é SAT-HI were sub-
jected to separate one:factbr principle/axis analyses (with
iterations). . Items which correlated highly with (had a high
factor loading on) the ability inferre} by the reépective sub-
test, were\considored to be appropriag@ in terms of content,
words and linguistic structure. On the otﬁer hand, items
with low factor loads (r<25) were classified as potentially
aberrant for use with this bopulatio%.

From a single item, one has diﬁ}iculty inferring the
cause of aberrance. Linguistic, ag%, social and other forces
all have an effect. MHowever, by c%llecting such items and
conducting a conptent analysis of g%eir linguistic structures,

t

trends were able to be identified, These trends can be

/. .
interpreted as trends in linguis71c structures which appear
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to be misleading to hearing paired examinees. These iden-

tified trends are summarize gﬁ/Table 1.
‘ | V.ov

—— — — " —— e - oas e e w— eme

i o - - . . . . ' .
Because of the statistic utilized the study was designed

- to be exploratory. That is, the trends identified cannot

be considéred definative. Items may be aberrant“due to a
number cof causes of which linguistic structuré is just one.
Torébtain ﬁossible support for the above findings, the
prébiem was tackled again. (Rudner, 1976b), this time using
a.different approach and different data. This different
approaoﬁ uti}ized a newly emerging method analyzing. item bias.
[f heafing impaired students cannot handle specific lin-
guistic structures appecaring on a test developed for a nor-

m%l hearing population, one would expect the same linguis-

tic structures to cause items to be biased against the deaf.

In this study, the item difficulty regression method (Angoff,

1973, Echternacht, 1974) was used to identify biased items.

"In this approach, indices of item difficulty - -i.e.
p-values - - are obtained for two different groubs‘on a large
number of items. Each p-value converted to a normal deviate

ka-score) and the pairé of normal deviates, one pair for
each item, are plotted on a bivariate graph'" (Angoff, 1972,
p.lj. ‘The plot will generally be in the form of an ellipse.
Ttems greatly deviating from the main axis of the ellipse

(the regression line) may be regarded as exhibiting a meaning-

ful item by group interaction. That is, relative to the

6
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other items, such deviant items are comparatively more dif- -

ficult for members of one group then they dare for the otherl,

o .
i . .

Since item bias occurs in degrees, Eefining "greatly
deviant" poses a problem. One approadh has been to use a o
traditional form of outlier analysfis., An alternatate dﬁk

- .
proach adopted for use in this anpalysis was to a;bitrarf]y'
set a fixed item-regression line /distance of .75 z-score
units and classify as bhiased those items beyond it, oo
[n order to utilize Angoff's apprdach, the iny‘ltem

statistics needed arc the within group item p-values. Since

this type of data wa%vreadily available for hearing and

\
\ '

hearing impaired'examfpees in amn earlier ODS report (Trybus
and Buchanan, 1973), the author decided to conduct the
second investigation on this data. Specifically, the data
included sets of item p-values on the f964 version of the
Stanford Achievement Test battery, Intetmediate I, suhtésts‘
determined by 1) 618 hearing examinees and 2) 2821 hearing im-
paired examinces. Hearig; examinees wére those used in an
equating study by the test publishers Harcourt, Brace and
Jovanovich., Hearing impaired examinees were part of those .
utilized 1971 Annual Survey of Hearing Impaired Children and
Youth (see Rawlings, 1973, |

Figure 1 provides a visual representation of the item
difficulty regression plot of@;he Social»Studies Suhtegt.

'y

The correlation of the transformed p-values is fairly high

ICopies nt a FORTRAN computer program and procedures for
hand calculation of this approach are availabhle from :the
author.

’.




tr = ,826), as indicated by the elongated shape of the

. " e . ‘ 8
¢cllipse. The 1tems outside and aboveg the confidence

interval are biased in favor of hearing impaired ex-

dminees; those outside and below, in favor of hearing

!

examinees,

Insert Figure 1 and Table 2 ahout here -

[

From Table 2, it“&aq he noted that almost all of the
R H o "

items biasd in favor of héqxlng/examinees fell into one of .
the six categories outlined in Table 1. Hermce, this study

prdvid@s support for ﬂu:ﬁrenéS identified in the ear{ier~
study. " - | : . u

° B

Efforts were made to hypathesize trepnds in items hia§éd
in favor of hearing impnircd/exdminees. Such trends would
provide a {ramework of‘uniqﬁé Stpgngths which cowld further
facilitate educational ecfforts. However, since the number of
such itoﬁ% in th35 study was relatively ,1ow, no consistent

trends could be identified, Further work is needed in-this
area, : |

’ The author wishes to cmphagiz% that thes¢ results a;e

nmot to bhe interpreted as definitive. The‘intént of this.

and the ear]icr;study is solely to identify tq}nds. There- o

fore, items utilizing one oT more of these linguistic struc-
4 , . —
tures will not automatically be poor for USe(yith the hearing

impaired. There will always be exceptions. [Item 21 of the

o




Word Usage Subtest, for example, COntained‘a negation. Yet

it appeared biased in favor of the hea}ing impaired examinees. /
Nevertheless, the study has implications'for testing and -

instruction. In developing a measure for the hearing fmoairedﬂ

the test developer should avoid, or at least be cautious of,

the constructions identified as aberrant. In curriculum and

teaching, one would want to use these formats carefully. It

may be tempting to avoid these lihguistic structures complete-

ly. However, since they are common to everyday Fnglish, one

may feel that mastery is necessary. 1If so, then the CAl or

curriculum developer for the deaf might also exert effort in

this direction as well.
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Table 1
Linguistic Structures which
Appear to be Misleading for
Hearing Impaired Students
r .
1. Conditionals (if, when)
2. Comparatives (greater than, the most)
3. Negation (not, without, answer not given) . ,;> )
4. -Inferentials (should, could, because, since) ! . .
5. Low Information Pronouns;(it, somet hing)
6. Lengthy passages o R ‘
- )
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! . Table 2

: ¢
; X Format Analysis of the Items Identified

As Biaged in Favor of Hearing Examinees

Subtest Item # Distance Item Format
SPEL 46.  1.049
WUSE 14 .838 , ,
WUSE 16 1.150 Negation (correct answer - neither)
WUSE 17 .856 Comparative (more than)
WUSE /}8 1.003 Negation (never)
WUSE / 20 .758 - % -
WUSE 28 .916 Negation (correct answer - neither)
PUNC 50 1.715 Negation (no punctuation needed)
CAPT 59 1.082 Negation (no capitalization needed)
DICT ) 99 - .985 Comparative (opposite of)
P SENT © 111 1.180. Conditional (when)
SENT 112 2.041 Inferential (since), Negation (not a
. complete -sentence)
SENT 114 © 1.808° °© " Low information pronoun (objects),
L I Negation (not a complete sentence)
SENT 119 . 954 ) Negation (not a complete sentence)
MCON 17 .875 Comparative (greater than)
MCON 21 1.297 . Comparative (the greatest)
MCON 22 " .928 Conditional (if)
MAPP 14 . 849 . .
_— ‘ . MAPP 2{ . 960 Negation (correct answer - not. given)
SOST T .874 ¢ Conditional (wheg)
SOST . 15 .781 Comparative (most) '
SCIE 7 .832 Comparative (the warmest)
SCIE 8 - 1.030 - Inferéntial Cbecause)
SCIE ) 10 1.317 Inferential (because)
© SCIE 23 .779 Lengthy paragraph -
*SCIE 31 . 791 Comparative (higher than)
%




