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The purpose of this paper is to provide an int?oduecion to the iseue of
: phonological ;ecoding,and an overview of some of the'relevant research. Since
- Huey's (1908/1968) classie deecription of the inner voice in silene reading --
a description that fits many’of our iﬁtuitions.ebout our own reed;ng proceeses
- reeearchersghave attempted to specify the ;ole that sound might play. Despité

many empirlcal studies of fluent hearjng readers, the issue of phonologica;

translation is.still debated Do hearing readers typlcally translate the print

into a speech-based or phonological form, and if so at uhat stage(s) of ‘the readlng

process7 What purpose does such‘recoding serve,,mTo’help answer these questions,
/

the researchers represenﬁedlin’fﬁigpg;mposium have recently taken a different
»«,‘_\_, )

.perspectiVe. Instead of studylng fluent hearing readers, we have begun to

investigate deaf readers who do not have the same access to spokenilanguage

es do the ﬁearing. By looking et the eeeoding.strategies employed'by deaf
individeals, we hope to learn more about the origiﬁe and ﬁse‘of phonologieal,.
recoding in the hearing populaeioh. We alsolhobe to learn how the reading
'skills of the deaf might be boosted.

The present introduction te the'recoding'iesue comprises thtee areas.
Firse, into what form or forms do deaf readers recodeithe p;inted text?

Second, what pﬁrpose does such recoding play? Third, what cues in the printed

language are used to facilitaterecoding? We consider. each of these questions

Y
k]

in turn.

Form of recoding .

Although there is some debate over how frequently and at what sggge(é) of

the reading process hearing readers recode, there is little debate over the

form that such recoding takes.  The recoding is assumed to be phonplogical, or

'
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-based on speech. This éSsﬁmptibn is feasonab}e, since.the English alphabéf
irepresents the'soundg of the.épokeh language. For this reason, phono;ogical
recéding can’ aid héariﬁg readers in word identifiéation. A reader can often
identify an unfamiliar printed wofd by translating it into its spoken form{
via spelling-to-sound mappipg‘rules, and then consulting"his or hér knowledge'
of thélSpoken 1angpage. Phopological‘recoding may also offer hearing readers
advantaées,in comprehension and in memory. Since s;eech ié the primary language
of ﬁhe.hearing;'printed materiai may be most_éasily understood’and femeﬁbered
when it ié.fecoded into speechlike forﬁi | ®

For deaf reader, the form of-reéﬁqing is more problematic; Three optiohs
present themselves. Tﬁé~first.is that the aeaf;'like the hearing, recode |
alphabetic print into a speechiike form. The difficult?, of.coufse, is that
the deaf do not have the'sgme knowledge of spoken'Epgiish as'dq the heariné.
For'the.congepitally;and'prof0und1y deaf, on wﬂom-ﬁhis Symposiuﬁ will”focus;

E;glish is typically not the primary language. Thus,_phonoldgical recoding

would not be expected to offer the deaf the same benefits in word identifica-

fion, cbmprehension, and memory as it does the hearing. A Secoﬁd possibiiity
is for the aéaf to recode English text‘into the ianguage fhat.typicéliy:ig |
their_priﬁar& means §f7communication-——»ASL (American Sign Langu;ge). ASL
is a distinct 1anguage with‘itsnown system of rules. Deaf readeréowﬁo translate
Engliéh print into ASL signs would nof benefit iﬁ terms of word identifiéation,'
since.there are no rule-govérned rélafionships betwéeﬁ the letters in an English
*. word and the fofm of the corfesponding ASﬁ'sign. However, to the degfee that.
comprehension aﬁd memory are easier in one's primary %énguage, recodiﬁg into ASL
might be the strafégy of choice. Finally, a third possibilit& is recoding into
fingerspelling. Fingerspelling corresponds directly td Engliéh print, with each
}etter,baving its oﬁh shape. Althougﬁ fingerspelliné is not the primary

language of the congenitally deaf, it is anicorporated into signed 1anghages, and
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most users of ASL are facile fingeereller. Recodiné oflprinted English words :
. into their fingerspelied versions coﬁid aid in word identification whén-a.woraw

is in a person's fingerspélled vocabulary (é.g.,.Hirsh—Pasek, 1981). )
Several siudies have investigated which (if -any) ofithesetgecoding sérategies

are employed'by deaf readers. In our,own research (Treiman & Hirsh-Pasek, 1983),._

the_subjécts were congenitally and prafoundly deaf individuals whose parents

N ~

were also deaf. These gecondfgenuratidn,deaf subjects learned ASL at an eafly
age from their pérents;‘éimilar tﬁ'éhe way in'which hgaring ghiidren learn té
speak: .Such subjeéts'aré a minority aﬁopg the deaf po#ulation, but.they tend
£o be the'more.sucgeséful_readers (é.g;, Vernpn &.Koh,‘1970). As avcontrol‘i‘
group, we. used hgaring‘adults of roughly cﬁmpargble reading 1eveis.k,0ur
. subjgcts narticipatéd,in several tasks that required them to rgad;sen;ences
cilently and to judge whether the égntences were correct gﬁé grammafical of
not. The sentences wére presented one at a time on a_computer SCreen; subjects
read eaéhwbne and pressed.a "Yes'" or '"No" button to makg their réspohse.
Reééonse times and errors were measured.
One of our experiments, tﬁe homophone experiment, was specifically désigned_
to test fdr phonological recdaing. In this ekpgrimeng, éuﬁjects' pe:formancé
on two ;ypes'of qéga;iye seﬁte;dés was compared. One type of neéative ségtence
. isicélled a homdéﬁﬁneaséntence1 Althougp'thisvtype of sénteﬂce is incorrect -
as;written, its phonological representation m:kgé sense (as in the examﬁle HIS
_FAVORiTE~COLOR IS BLEW). If a subject recodes into a speeéhlikq form, he or she

°

may have difficulty rejecting this sentence. For each homophone sentence, there

~
t

was a métched control sentence (e.g.; HIS FAVORITE COLOR IS BLED) which was not
correct either‘phonoldgically or semaﬁticallya Readers Vho récode phono-

logically in silent reading shoﬁld haQe more difficulty rej;cting_the hoﬁophqne
sentences .than the,cont}ol sentences..,Cdfrect sentences (e.g., APPLES GROW ON TREES)

were also included in the experiment as ‘fillers. Our.results, shown in Table 1,

O . h \,
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'indicated that deaf subjects took no longer to respond to honOphone sentences
than controls and made no'more errors on homOphone sentences., Thus, -there was
no evidence of difficulty on;the’homophone.sentences, no evidence that deaf
readers'sometimes accessed the incorrect'meaning.for a word like BLEW. The
hearing SubjeCtS, in contrast, d1d have difficulty on the homophone sentences.
They made s1gn1f1cant1y more errors on homophone Sentences than on controls,
replicatlng previous f1nd1ngs (e. “Bes Baron, Treiman, Wilf, & Kellman, 1980)
These results suggest that deaf”readers in this partlcular subpopulation -

. those whose . native 1anguage is ASL -- do not recode phonolog1ca11y in the
sentence ver1t1cat10n task., -
R s S _ T

To examine recoding into ASL, a second experiment was run. The stimuli

here included sentences that were designed to be confusable to a person who

.recoded'into sign. These'similar'sign.sentences contained several words whose
ASL translations appeared quite similar. An example is I ATE THE APPLES AT
HOME YE%TERﬁAY. The ASL signs for "eat', "aoples"; "home",-andh"yesterday";
as shown in Figure 1 are formed wlth 81m11ar hand pOSltlonS, movements, and
1ocat10ns. The control sentence is 1 ATE THE BANANAS AT WORK LAST WEEK; the
ASL 51gns for these words are not part1cu1ar1y s1m11ar. Follow1ng the reasoning
of Baddeley and Hitch (1974), if a réader recodes into sign he or she- should
have d1ff1cu1ty on similar sign sentences relative to control sentences, These

were in fact the ~esults we obta1ned with the second-oeneration deaf subjects.

H
H

As shown in.Table 2, the deaf readers made.51gn1f1cantly morererrors on s1m11ar
sign.sentences than.on.controi sentences.‘iThe hearing subjects, as expected;
shOwed-no differences between the two types of”sentences.

In Subseduent 1nterviews, several of our deaf subJects mentloned the

use of sign recoding, and stated that it was particularly common among beg1nn1ng

.

deaf readers. In line with these intuitions, we did note that our thtee most

©
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skilled sﬁbjecté, who 'had réadingﬂlevels of grade 1l'and aBer, did ﬁot\shbw-‘

a decrement on similar éign éentenées relativeato controls. ' This prelimiﬁary
-obsgfvation, together with the results fhaé iichtéﬁstein will report,.iS_
consistent with the ﬁotion that recoding into sign ié not .an optimal Strgtegy.-
?ErSohs fluent in sign may.naturallf use the strategy in an attempt to translate -’
the~English-textvintq a more familiar 1éﬁéuage. However, sign recoding does '
not take advantagewéf the Sfruéture inhérent“in the Engiish prthogréphy;.and
fso'may not be uséd by the very best deaf'readeré.

In sum, our'studiés fail to .find evidencé df'phonUlOgical recodiﬂgbamoné

second—gene;ation_deaf_édults.in a sentence.reading task:. Neitheffdid we f£ind
evidence for recoding inﬁs-fingerspelling. Wh;t we do see is recoding of the

English text into ASL form.i.

Purposes of recoding

Researchers working with hearing subjects have distinguished two purposes

that phonological recoding might serve. First, such recoding might occur

pre-lexically, to facilitate the identification of individual words. Recoding

might also occur post-lexically, after the meaning of a word has been accessed.
In this case, use of the phonological form ié'thpught to aid memory and/or
combrehension, There islévidence that hearing subjects have a stréng tendency .

to reqode.visually—presented materials into qupplogica1,fdfm-inMshort;téﬁﬁ
coding hurts rather than helps performance (e.g., Baddeley, 1966). Such results
have led to tHe suggestion that short-term or working memory operates best with
speechlike input for hearing persons. Since memory plays an important role in

~ reading, hearing people may recode phonologically not bhly because such recoding

facilitates word identificaiion but also because of the advantage for phonological .

9 7
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codes in mémory.
The results of'Treiman'and Hirsh-Pasek (1983) are consistent with the view

that the choice of a recoding system is not governed solely by considerations

of word identification. LK The second-generation deaf readers whom we studied

°

recoded into ASL rather than into English phonology even though there is no

regular relationship betwéen the form of an English word and the form of its

' signed equivalent. Deaf people.cannot "sign out" as unfamiliar printed word

in the same way'thgt hearing people can “sound out" a word. ‘Rather, they must-
o S o _ : . . _ » ) _

memorize individual print-sign associations. Given this heavy burden, why

recode into sign at all? An answer to this question may'come from short-term

memory considerations.  Some deaf readers may tfanslate'English words into ASL

o

signs because they can most easily remember material that is coded in sign.

P Given the probable importance of memory demands in the choice of a recoding

~system, invéstigations of short terﬁ memory amoug deaf subjects become pertinent.

We shall briefly review two such studies; Krakow and Lichtenstein will discuss

‘further work in this area. "Investigators of short-term memory have often attempted
to;determine the memory code that “subjects employ-in a task by manipulating the

"similarity of the to-be-remembered items along some dimension. This is the same

technique that Treiman and Hirsh-Pasek (1983) used in their similar sign exper- -

_iment. - In one study, Shand (1982) presented subjects with lists of English

- words that were high in phonological similarity (e.g., SHOE, THROUGH, NEW) or

‘in similarity of their sign equivélents (e.g;, CANDY, APPLE). Subjects attempted

to recall the five words in ?ach list in the order given. éﬁand's subjéhts

were eight congenitally and profoundlyvdgaf college students. Shand found that
subjects did npt.pérform more pporlyvoﬁ.phonologically similar lists than control
lists. That is, there was no evidence of phonological rééoding for this group

of subjects. However, Shand did find evidence of sign recoding. Subjects

8



performed worse-withblists of.wordsfwhose‘sign—equivalents were similar than

with‘control lists. 'This result is exactly parallel to Treiman’ and Hirsh-Pasek s

o

P

(1983) resuit With.similar sign sentences, and leads to the suggestion that for

2

at least some deaf people ASL is a primarycor basic code. Materials presented

in English are recoded into ASL form.

The apparent parallel between the. reading work and the memory work,

however, is complicated by a second study. Hanson /1982) used a somewhat
different task to 1nvest1gate short-term memory -— a probed recall task. Her

-SubJects, native signers,-.did. show ‘evidence of phonological recod1ng in poorer e

performance on.phonologically 31m;1arflist than control lists.A Hanson'did not -
find,evidenée of sign,recoding’in thejprobed recall task.

I . The conflicting results in the.memory‘literature may_eventually be clarified-
byvconsidering subject characteristics such'as'linguistic background andireading
level. Conrad, one of the few investigators to explicitly study these variables

(e.g., Conrad; 1979), has found that phonological recoding is more typical, of
deaf individuals with‘lower.hearing 1osses,'more intelligible speech, and more
‘oral training., Sign recoding may be mote characteristic of native signers with- :

out these characteristics. v
A more complete understanding of the relationship between phonological ’

recoding»in memory and in reading will await research'that.investigates both .

reading and memory tasks in the same group of subjects, and that carefuily

considers subject variables. Lichtenstein's work provides a beginning in.this’

direction.

¢

<

Cues in printed language

Profoundly deaf readers cannot recode printed words into a sound form, so
this one sense of phonological recoding -- use.of spelling-to-sound rules in the

strict sense —- is closed to them. However, deaf readers may benefit from the
: . . . (-] :
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regularities inherent ingthe English writing system in other ways.

Some of the structure in pr1nted Engllsh, for example the fact that FR

and FL. may" begrn a word but VR and VL may not, derives from the phonologlcal

'constralnts of spoken Engllsh - Hearing .persons' knowledge of the orthographic

regular1t1es may be based on the1r knowledge of the spoken language. However,

[e]

deaf people may learn to.apprec1ate English structure on a purely visual basis,

5]

or in some "dother manner. "Hanson's talk. cons1ders deaf péople '8 access to
Drthographlc regular1t1es of th1s k1nd.

A second kind of structuregin the English writing system isnmorphologicalf

Morphemes tend to keep the same spelling even when they are embedded in derived

words and pronounced differently. Thus, DELETION contains a T (as in DELETE)

5

'rather than an SH (DELESHION), wh1ch would be phonet1cally more accurate. Deaf

Conclusion _ E b

readers knowledge of morpholog1cal regglarltles is explored by H1rsh-Pasek and

Freyd in this symposium. Th1s research Suggests'that deaf readers are very

much aware of the'morphological information in visual print; they may even

o
o

be more sensitive to morphology than are hearing readers of matched reading

competence, .

We hope to show in this symposium that the study of,redoding in thexdeaf can

shed light 'on general questions about reading and about memory. For example,

the research presented here'suggests that readens ch01ce of a recoding. system

a

~

is not govﬁrned solely by cons1derat10ns of word 1dentification. That some
native signets recode printed Engliﬁh wvords, into ASL signs in the course of

reading suggests that an important purpose of recodlng:iS~to allow the use of

~ -

one's primary language, with the memory and comprension advantages that this g -

o

entails, Research with successful deaf'readers may also expose compensatory

-
. I3
Al

strategies that these 1nd1v1duals employ in the absence of sound translation.

10
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Thus, these readers may effectively use certain types of information in the

: - . co P £
print -~ information which is avallable to all readers but which is used to

~ .
o - n

j':
a& their disposal. Finally, research on recdding in the deaf may also .

a desser degree by’ hearing readers who have a-number of readlng strategles

suggest ways in which dgafbindividdals' reading skills may be aided..-Although J
'phonologiEal reading is not.as natural or as easy for the deaf as it is for the

hearing, there may be alternate ways of fostenlng deaf people S apprec1at10n

-b . @
of the structure- of Engllsh wr1t1ng
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’ Resﬁlts-of Homophone Experiment . bt
““'"”mAm;w*hrf.g T Time (sec.) - gErrors‘("/.,) _ Sentences for ‘which
. \ - S e~ : - " ‘correct answer not
. . . o known (%)
Deaf subjects :
Homophone sentences 2,61 v 16.27 . .54 5
Cbntrol>sentence§ :‘ 2.63 5 . 15.68 - 3.00
Homophone —'conﬁrol - ~.02 : ) .59 o =246
Hearing subjects o R e
Homophone sentences - .3.39 . ' 30.29 ' B >  6.88 2
Control sentences ~3.16 - . 18.20 1 ."/////% 1.35 -~ °
Homophone - control .23 . e 12,09%%% ©. 5,53% .' ;
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T, S Tl , : o o
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Results of Similar Sign Experiment °

g ' _ Time (sec.) Errors (%)
Deaf subjects ' )
Similar sign sentences , 3.88 — 13.37 ;
: 7 p
Control sentences : - 3.75 ‘ 6.67
' Simila; sign - control - i .13 o 6.67%%%
‘Hearing subjects
Similar sign sentences 4,40 10.40
Control sentences g 4.29 12.51
‘Similar sign - control o .10 -2,11
%% p < ,005, one tailed
- o’ =
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