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ABSTRACT

o Seventeen deaf adults and 17 hearxng controls
participated in. three experiments to determfﬁe the use Qf morphemes
by deaf Ss as a unit of analysis in read:ng English. Ss were asked to
circle pairs of wordd with related meaning, divide a derivationally
complex word into its component parts, and choose words that best
complete sentences. Among findings were that the deaf Ss generally
were not confused by visual similarities and identified-word pairs
with 90% accuracy; deaf Ss were more likely to commit sylf5b1c errors
than hearing Ss and deaf Ss scored s1gn1f1ca2t1y above chance on the
word completion tasks, with an average of 84 “correct. It is
suggested that in the absence of sound, morphological information can
provide a compensatory approach to word\1dent1£1cat1on and reading
comprehension. (CL)

oo S |

4

- 4 .
Y L L X2 222 XX R XXX E 23X 2232222223222 222 2221222332232 22222 22

* Reproduciions supplied by EDRS are the best that can be made
* from the original document.

*
*

khkkkhkkhkkkhkk* *********************************************************




ED239425

Aruitoxt provided by Eic:

. | \A . , U.'S. DEPARTMENT OF EOUCATION
\.\ ) ) N NATIONAL INSTITUTE OF EDUCATION
' EDUCATIONAL RESOURCES INFORMATION
- CENTER (ERIC)
<+ This document s been reproduced as
received from the person or organization
v < ongwating . '
.. Minor changes have been made 10 improve
* reproduction quality.

® Points of view or OpImons stated n this docu-
) ment do not necessarily represent official NIE
) position or policy

Denf readers ability to analyze morphological

. - regularities.
- v ——
& -4
,; |
i
e ~
Kathy Hirsh-Pasek, Ph.D.
Swarthmore College
Pamela Freyd, Ph.D. i
The Greenfield School
. NN . ‘
e X . .
/// ' ' .
\ (2]

. Presented 4t the American Psychological Association Conference,
Anaheim, CA, August 1983.

" “PERMISSION TO REPRODUCE THIS
MATERIAL HAS BEEN GRANTED BY

77a ., .
\J WY/

-

) ¢ TO THE EDUCATIONAL RESOURCES
T C i 2 INFORMATION CENTER (ERIC)." -



B ' \ .

Morphological +regularities

In a 1970 article, Noam Chomsky argued that English

-

orthography is Dbtimal. It has evolved to capture a perfect balance

between an alphabetic/sound representation and a morphological /meaning

based représehtation. The alphabet provides a good approximation to

1
‘ e

the sound of printed words. Hence, those equipped with an alphabet

and with spelling-sound rules can “sound—out" unfamiliar wérdS'in an

‘ ] : . .
attempt to locate ’fheir meanings. Yet the alphabetic represeﬁtation

is not so exclusive (in English) that it camouflages thg relationship
between families of words that are -similar in ﬁeaning but different in
pronunéiation, The oft cited word peir telegraph/telegraphy providéé»'
er example of & case in which pronunciationl.varies without én
accompanving spelling rchﬁnge. Thus, réader; who know morphologicél
roots and endings céuld identify unfamiliar words by relating the new
wo?d to ?ords aléeady in their vocabularies. It has been estimated_'
that SO% of the content words in : adult .reading. material are
morpﬁologically complex. ‘Consequently, attention to the morphological
’information in the visual print can potentially .increase wérd
;dentification by 100%.

'Though both alphabetic and morphological information are
available to Engﬁash Eéaders, only the role of the.albhgbet or sound
based rules has been extensively stuaied. The relationship between

s censitivity to morphemes and reading.ék%ll hés been largely neglected..

This ' rgsearcﬁ is an attempt th~ learn more about the ways n

which morphological information can be detected and used by readers of
English. We assume, along wii.n other proponents of a duél process

theory of reading, that norfal  readers can identify p?intéd words
v .
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"

either by (1) converting them into sound (tHe so called Fhonetian

\

| . . R
method)-- or , (2) by going directly from print to meaning (the so called

Chinamen method, see Baron, 1979). Profoundly deaf readers, in
contrast, must develop word identificaﬁion skills without the
Phonekian advantage ©b®bf spelling ¢to sound rules. It thus becomes

reasonable to hypothesize that és obliéate "Chinamen", successful deaf
readers might rely Pn the visually apparent "morphemé"vas a basic unit
of analysis. That is, by focusing on profoundly ;nd congenitally deaf
individuals who m;ster’EnglisH readihg,)ye might learn more about the
‘potential inforgétion thét morpholog?cal cues can provide fhe reader.

Our research "project\ is divided into three 'Eéparate phases.
Today, \IA am reporting only on the first of these feéearch egseavors.
_Ean deaf individuals use the morpheme as a unit of analysis in reading
Eng}ish? I hope to convince you that deaf indivi@uals are especially
attuned to the visua; informatibn représented-in print. They not only
attend to visual redundagcies' and to regulaf spelling patterﬁs ;s
sqggeste& by Hanson and earlier by Bibson (1963); but they go bgyond
this limited visual information to construtt'w?rd knowledge at the
morphological level. . | - . |

The ‘subjects for 'thqgg prelimina;y experiments were 17 second

generation congenitally deaf adults, all of whom were native users of

American ngn Language (ASL). Their 'average‘ reading score on the
paragraph' meaning subtest of the Stanford Achievement Test, Level II
. . I : o
was 9th grade.. The median reading level for this group is at 11lth
. ~ ) .

grade’ and the range is from 4th through 12th. Thus,'geafness was very
narrowly defined by the small sample oftprofoundly congenitally deaf

individuals who are both native signers and successful readers.

. 4
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Mofphological regularities - ' . §

USéventeen eighth graders who were matched to the deaf readérs on
the sgme' subtest of the Stanford Achievement test served as the
Hegring ‘eontro; gfoup: All were .of avekage or ‘above aver age
intelliéence. Unlfke the .deaf subjects, however, all ' of thése
students had s@me training ﬁn'derivationgl,morpholbgy. :

These 334 subjects participated in three paper and pehci} tests
that are ou£1ihed in Tables 1'thr99gh 3 on your handout. In the %irsi
experiment, the word relations task, subjects were aéked to circle
pairs of words that dre related in MEaniné; The procedure is modeled
after that used by’ Derwing. and Baker (1979) and by Freyd and Baron
(1982). Half of the words-——that are presented to the subject are

[4 >

related both in meaning and in visual appearance. Half\of the words

N

are related in visual appearance only. So, for example, subjects

.might see the dérivationally -related words SHIP and SHIPMENT‘a}ong

\
with & control word pair of PIG and PIGMENT... These words were

carefully choéen so'ﬁhat correct responses onld;not bé a byproduct of

contextual word -associations. , That is, the .word SHIPMENT is no more

-

likely to have been ieaéned in the cgnteﬁt of ships than is FPIGMENT to
have been learned in the context of pigs. Notice also that successful
completion of the . task’ requireé more than»just’vigua;aanalysis or
awareness of orthographic redﬁndancies. oThe ability to'diffgreﬁkiate

derivationa1| word pairs from control word pairs requires analys;é at

. . ,
the morphological level. '

:
’

The second experiment, outlined in Téblg 2, is the word-anal@éis

task. Here subjects are asked to divide & derivationally compley word

'into its-compmnent'parts, Sucqgss¥u1 cémpletiop of this task requires

réc&ﬁnitidn of common prefixes, suffixes and root words. Though the

N . 5
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instructions request morphological anelyses, a number o% e}ternativé;
and incoerect word divisions hare possible here. For egample,‘one‘
‘might parse the wora‘ DIVISION into- the segments of DI and VISIONM
" earmarking the embedded wg\d VISION in the more complew word. One
might also -choose to , bypass morpholog1ca1 segmentatxon in favor o

syllabic sedmentation. 'Here the word DIVISION would be incorrectly»

.

parsed info the three segﬁents DI VIS ION. . Finally, one might fail to
abstract the approbriate ‘denivatienal endings yielding sedments like
KNOW + INGLY -where they demdnezrate an abilitydtb seﬁarate ?he roat
from the suffixes, but fail to differentiate_between the suffiges ING
and LY. Thus correct responses in this‘task necessitate a conscioue

recognition of morphological roots, conventional prefixes and wcrd

endings. They also require: slbjects to understand that each of the

divided .parts must independantly serve as & unit of meaning: that an

. 4
analysis yielding DI and VISION must necessarily be wrong.. k//f
L ] m— [
Finally “the third experiment, odtlided in Table 3, calls

upon the subject’s ‘productive rather than reflective kndwl edge of

English morphologicei structure. In %his “word box" test, subjects

| . * ¥
- e -

are presented with a sentence completion task. Given the sentenceiﬁ

frame, FRED KNOWS HOW TO

. THE REPORT, they are asked to °

»

choose which of five nonsense words, SNARKMENT, éNARmLFn, SNARKIST,
SNARKABLE or SNARKNESS, bést comprétes the sentence. Su:ceesful
"completion of ' th1s task requ1res that subJects not only know *that IEN'
is a*'derivational endina' bqt‘ also that \it ié}deed'to ;raneform

~tertain adJect1ves and nouns 1nto verbs. The task:cannot be solved by
, LY T :
analogy o any s1pgle Engl1sh word becauee the range of endings

. o : ' i .

anpeﬁd;d to each noneense word exceeds that which is appropriate for

l: KC . ) '
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any s1ngle Cngl1sh derivation.

THe results from these, experimehts are best discussed with B
- : ¢

L3N

respzct to three issﬁes. First, how do the'deaf subjects berform
overall? Seconde what types of errors do deaf subjects make? Third,

how does the performance of the deaf .individuals compare with that-of

the hearjng readers? . In all of the arialyses, responses were scdred

P

v’ ’

only Ef the subject knew the vocabulary item b, ine probed. ‘Alsola‘
number of analyses"were performed using the‘spliS;half technique: by
separating' the readers 1nto two read1ng groups of.hxgh verses average
or below. This techn;que is mot1vated by the results presented 1n

_Ereyd and Baron (1982) in which the top readers showed a sensitivity.

-

'to - morphological analyses that was not apparent in the average or
? - .

below average readers. .
4
¢ 3

We begip with the word relations task. Overall, the deaf

_ ] , “
individuals in our sample were not confused by thg visual similarities

prevalent in “this experimeht. When asked to fircle pairs related in

meaning, they a::urately.fdo sb in 0% of the ;ases, performing at a

R " . \ ~ \ . . s

"1level well above chance (t = S.1 (16), p<.001). They gan use the
;/. R . ’ - ] P

morphemet as a unit of analysis in this task. In the error patterns,

-

the dea+ 1nd1v1duals, 11Pe hear1ng individuals, are conservative“

revealing a reluctance.to circle wory pairs that are actualfy refetedu

-

in meaning. They dn not even deffault to a visual strategy when: they
are unsure of a response. Further,nana\yses of efror'patte;ns suggests
that _these subjects'are not,even uUsing & sign based strategy. At the

completion of this task- all subjects were asked to Judge whether the-

:\. \ ‘e { h K
words in each word' pair would be s1gned similarly or d1fferent1y in |

> ¢

their diéle;t of "sign-language. Since many. of. the word pairs judged .

M
EKC
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as’ similar 'in English were =nd£ similar in sign and singgﬁmany sign
. - ,
related wor ds ,were‘ not assessed as related in English, we can sa%ely

cﬁnclude-‘thét sigﬁ recoding did not dgterminé-réspnnses. The subjects
assessed word Felatedness on the basis of Enélish morphology alone.

o 1 _,- o ‘ ] .

Finally, ‘onhe migh£§“ask how the deaf readers compare with their

Heariné couhtegparté. 6he data were ‘analyzed usiﬁg “an analysis af
ovafiance with factors oflgroup (hearFing verses deaf) ‘and re;ding level
(high versés average or below). Thesé'results are summarized in Table
4 of byour hahdéuf; There you see thaf deaf readers are performing at
4 ' i :

levels commensurate with hearing readers. While there are ro main

effects for group .or level, an interesting trend does emerge in the

“interaction of these factors (F_ (1,30) = 3.75, p < .10). Average and

below average hearing readers-perfofmed significantly worse.than?the'
a@ -/ Y :

other three groups: a result that is consistent with Freyd and Baron’s
(1982) regeaé}h on heéring individuals.. It is interesting the the

deaf réaders‘ do ﬁot show a decrement in performance at the lower

A

reading Jlevels. Here is one situation in which dea{ readers éd’earfto

\

’ ’ \ . \ ‘. ’ : © .
do better in abstracting morphological information fthan matched
\, . ' . . 4 .
hearing readers. Without phonological interference, deaf readers’
. ’ - ]

'seem, unifprmly,lto achieve high levels of monhological awareness.
N L 4 . I ;
The results .of sthe second experiment provide codVerging evidence
on the transparency-bf'the morpheme. Dverallf deaf subjects'achieved

an average of B0Z correct on these problems. The error data, again,
* ! (4 ‘ ’

reveals the mosf interestiﬁg information. Hal¥ of the errors
committed by the deaf .individuals, involved what we tﬁYm "gspelling

change" errors. For example, the derivation of UNFORTUNATELY from
e, - 3 |
Q , \ . . v //8
ERIC
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FORTUNE requires a ?eletion of the'final E. Rs you can see in Table

.3a, deaf individuale were significantly more sensitive to ‘these

+

spelling change divisions than were heafing people (t (146)+= 2,09,

ﬁﬁ.06), . two tailed. This sensitivity to spelling is also consistent'
’ v

with the fact that the deaf individuals were two .years above the
hear;ng readers iQ-spelling'ievel as edéluated on the spelling subtest
of the Stanford Achievement Test:_ In direct contrast,';he average and
_belgw avérage hearing readers were much more likely to commit syl}abi;
boundry errors. A Ffull 73% of the errors made by'average or below
Hearing readers was due to parsiﬁg at syllabic b;undrﬁes. The two way
analysis " of variance; summarized in Table Sb suggests that these sound.
consideratigns are again interfering disproporfionately wgth the
average hearing reader’s performance (F(1,30) = 13.75,p< .01).
Finally,. thé word box tagk attests to, the deaf read%E’s ability
to _ productively use morphplogical word endings. Overall, these
!

By . 4 » »
individuals scored significantly above chance on this task yielding an

average pe;cent correct of. 84%. All of the subjects, deaf and hearing,

. made many more errors on the derivational endings than on the
\

inflectional endings (those . endings governed by éyﬁtactic agreement

Je. the plural s or progressive ing).

In sum then, the deaf readers (1) aFe using marphqlogical
analysis — or visual analyses that go beyond the necognition of visual
3 A . L
regdlarities, (2) are learning the J/informatiodn implf&itly from the

reading of English - and are not_relying on sign genéralizations and,

(3) seem to have some "advantage in these tasks .over the average or

below average -hearing readers who are matched to their level in

reading.
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So we turn to the question posed by this symposium.  How
important is the role of sound in reading? We know that sound provides ;
one way of moving from print to meaning. Traditibﬁally, the”dua}\

process theories of reading suggest théf word .identification is

accessesed through sound decoding and through whole word assoqiatién.-
This research proposeas a third rbutg to the lexicon through

-

morphological analysis: a route that is also available through the

: « 1aY > :
English orthography. Freyd and Baron }tﬂ?ﬁ) have already demonstrated

that morphological ahalyéis is importént {n highly skilled réading;
. , N S
Theiﬁ_'résearch also suggests that average and belaw average readers

are 'not _attuned‘ to, this level: often hindered by an overreliance on

\ -
sound. The prep nderance of syllabic boundafy.grrors-by the hearing
¢ e

readérs in our ample exemplifies this dependence on sound. On’the

other hand, dégf'1ndividual§ were’adept_at locating morphological cues

'unfess thé morphofog;cal conSistenEies were obs;ured by spelli;g _

changes. Thus 'it -seems ( that -in the aﬁsenée of sound;ﬁ~Eng1ish
. : -

orthography pfovides a third access route..to -the lexicon through

mérphological. anélyéis. To the 'extent thatnsubjects can and dg use

) . -~
. this ° morphological information in-: reading it should o;fer a

\ 1

. compensatory strateg§ for achieving word identification and subsequent
¢ ' '

readipng comprehension. @ Only future research using on-line reading

>

tasks will ~ determine the -full extent to which these word analysis

skills impact on the reading proceés.
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Table 1 Jord Relations TasX
«ship __ shipwent:
pig ___ pigment.
(clear " clearance)
sent sentence \>
durn __ _burner— ,
corn - corner
s
) .
Table 2 Jord Analysis Task . S
‘ o - .2 ) ] .
w2 Erefix Base" Suffix Suffix ¢
division - divié&e) or divis ion '
knowingly know ing ly
unfortunately un fortung ate 1y
’ ‘ 4 \ x> N
L) =
A
,
[
Tzole 3 iord Box Tasxk
snarkment, ‘gﬁarkify. snarkist, snarkable, snarkness
< . ' ’ .
Fred knows how to __ the report.
She bought a L dress.
His : . Was a success.
The ' . received an award

\ \

for nis work. :
<r’/ﬁ\\
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Table &4 ; Results of the Word Relations Task . T

'

Percent of correctly circled morphologically related pairs from the
possible related pairs.

/

Reading Level

High - . _\ Low
: X = X
Deaf x = 79.00 ) | X 83.13
s = 22,00 n=9 s = 11.20 n=8
Group \
. | x = 88.00 x = 75.25 |
Hearing s = 10.06 n=9 s= -9.30 n=8
; Interaction (F (1,30) = 3.75, p< .10)
\ ' . B
\I .
, Table 5 Results of the World Analysis Task -
L ~ A.  Percent of spelling errors from possible spelling errors.
% ' Deaf : : Hearing
X = 48,59 x = 3412
s = 19.34\ n=17 s = 19.79 n=17
(t (16) = 2.09, pg ~06), two tailed
B. Percent of errors made at syllabic boundaries that were not
also morpheme boundaries from total possible errors.
Reading Level
- * : \ ‘
\~. - o~
Deaf x = 1,44 . 10BN X = 6.25
s = 4,3 n=9 - s=11  n=8
Groqe : : :
X = 1.4 , x = 11.3
Hearing s = 4.33 n=9 , 8= 8.1 n=8

F(1,30) = 13.85, p<.01
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