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Abstract

The notion that the capacity 1o tepresent explicitly some sspevls of the pho-
nological structure ol ullerancys is an important condition of the acquisition ol
alphabetic lieracy has been, since its inboduction by the Libermans and their
cowwarkers, a comnerstone of research on reading acquisition, The espacity i
generally relened o by e leom “phenologeal awareness,™ With attention
Frcused mamiy on its role In the acquisition process, the question of the condi

lions under which phonolopical awarencss ftself develops has been somewhat
neglected. Chie cenlral issue is whelber phonological awarencess develops spon-
taneonsly, through matorstion or sheer experience of speech communication, ar
whether il requires spoeific lcarning opporfunities, In 1977, Libermun, Shank-
weiler, Libennan, Fowler, and Fischer propesed to approach the question
through compariaons of the mertaphonological abilities of populations with i
ferenl cducational cxperiences. Arguments favarahle to o nonspontuneily view
derive froo the Fect thal illiterate wdults, and also some teaders of nonalphultic
soripes, show ponr ahilite oo manipelole ulteranees at the leval of phonetic
segments. The atrength of the argoment is being eritically examined, The noces-
sity to distinguish between different levels of phonelomical awareness is steessed
and iltuarrated with some so far unpoblished resulls, Tn spile of some cnntradic

tions, the bulk of the availahle evidence is compatible witl the vivw that the
capacity to appreciale phonologivnl similarty snd awareness of some suls-
marphemic units, like syllables and dmes. develops spolancously, but com-
mand ol segroenlal units generally requires deliberate instructional help, Con-
trary to an often expressed opinion, this view 15 M no way consistent with the
notion of an important robe of phonelogical awareness i rending acouisition.
Finally, il &5 sugpesied that the conception of phonnlogical swaneness as pesull-
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ing from “access” o intermediate slages of speceh processing has erenled
unnevessary ditficuities for the kind of modilar view advocared by Alvin Liber
prin and should be avoided.

Alvin Liberman on Reading

I the classical paper on “The perception of the speech code,” Liberman,
Cooper, Shankweiler, and Studderl-Kennedy { 1967} mentioned wrillen language
al several places, That was mainly t emphasize hy contrast somi specific
features of speech that reading/ writing doex not possess. anl Lhose were featres
that were laler going (o be called modular, On one hand, speech is “a complex
cle,” whereas the writien representation is ¥a simple cipher”™ (p. 4330, Tech-
nology was called 1o the bar on that point: “TF speech were 4 cipher, like print, il
would be o more difficult to builid a speech recogmizer than a print reader™ (p.
4433, On the other hand, for human heings. the opposile order of difficulty
holds. “In the history of the race. as in the development of the individual,
speaking and listening come firsl; writing and reading came later, it at
all. . . . Perceiving the complex speech code is thus hasic w language, and Lo
man, in g way that reading an alphabet 15 pot™ {4340

Liberman developed those ideas further the following year in the discussims
that took place ata symposium arganised by Kavanagh {1468 and thiat was a sor
of precursor to the famaous “Languape by ear and by eye” conference (Kavanagh
& Mattingly, 1972), One aspuct of the difference in difficully between reading
and listening, he noted, 15 that “Listening doesn’L really need to he taught. One
vnly needs fo bring up a child in somelhing other than a dark closet. Reading
needy Lo be taupht™ (in Kavanagh, 1968, p. 119} One possible reason why the
quaturation of the specch machinery does not allow reading was alhnded o in a
luter passage discussing the psychological reality of phonemes. It was noted (p.
127) that if phonemes "are real paychologically, they are not necessarily real at a
very high level of awareness, That is to say, it does not follow from anything I
have said that the man in the strect can tell you about phonemes, (i that he can
even tell you how many phonemes there are in particular utterances™. That
Liberman was thinking of this lack of awureness of phuncmes as a possibile
source of the difficulty of reading is shown by the immediately following remark
that “if phomemes exisled at a higher fevel of awareness than they da, then it
wouldin™t have taken so long for man to invent the alphabot, ™

Thus, the essential point that Liberman was slressing is that the development
of teading capacity docs not display the autonomy of a process under mainly
sndogenous control. This aspect makes reading a sort of tesl case in the frame-
work of current discussions of maodularity. In the fluent adull reader, written
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word recognition presents several of the Ralorean modular features (Fodaor,
1983): (a} Its functioning is mandatory, as demonstrated hy Stroap interference
and semantic priming, (b) it proceeds through larpely unaccessible intermediale
representations, () it is fast and probubly encapsulated and, {d) it shows hiphly
specific breakdown patterns after hrain lesions, but its development is strongly
dependent on intentional learning and on contributions from central cognitive
processes, The case of reading. thus, suppests thar the relation between the
candidate modular features is more complex than one of necessary coexistence,

Reading Acquisition and Phonological Awareneas

Liberman’s notion that the acyuisition of reading requires some explicit represen-
tation of the phonological structure of utterances—unow generally referred to by
the term “phonological awareness™ —that is nol nocessary for speech conumnue
nication has been claboraled in well-known papers by Mattingly (19723, Isahelle
Liberman {1973}, Rozin (1976, 1978), Gleitman and Rowin (1977, and Rozin
and Gleitman (1377, It has exerled a decisive influence on empirical stadies of
reading acguisition.

Wa tried elsewhere (Bertelson & de Gelder, 1989 to summarize the existing
support for the notion, and we can limit ourselves hete 1o a brief recapilulation.
Early arguments were based largely on logical analyses of the principle of alpha
betic representation and of the task it was supposcd to ser o students, and on
evidence from the history of writing systems. Ldrect empirical evidenee consist-
ail first of demonstrations of correlation between success in reading and pertor
mance on tasks involving the analysis of ullerunces into submorphemic units—
syllables or phonctic scpments. More recently, evidence for properly causal
effects of forms of phonological awareness on progress in reading has been
provided by both eaperimental training stchies (e g, . Bradley & Bryant, 1983,
I985; Fox & Routh, 1484) and applications of partial correlativn methadalopy
(e.g., Bradley & Bryant, 1983, 1985; Stanovich, Cunmingham, & Cramer, 1984
Perfelli, Beck, & Hughes, 1987). Taken together, these studies supporl reason-
ably well the notion that at least some forms of phonological analvsis compe
tence contribule (o suceess in reading acquisition,

Wil atlention foeused mainly on its role in reading acquisition, the quastion
of how phonalopical awareness itselt develops has been rather neplected. One
reason might be the fact that teading has often been lumped together under such
unitary headings as metalinguistic abilities or “secondary linguistic activitics”
with achievements like appreciation of rhyme, generation of puns, or speech
repairs. which clearly need not be taught. Examination of the literature of the
1970 reveuls a good deal of hesitation concerning the conditions o the emer
pence of phonological awareness.



A Comparative Approach

A etitical step was iniliated by Liherman, Shankweiler, Liberman, Fowler, and
Fischer (1977} ina discussion of possihle interpretations ol their earlier findking
that counting the number of segments spoken word is made ol is virtually
impossible for kindergatteners but well within reach of first-graders. Une pos-
wibility was that maturation made children aware of phoncmes at about that age,
the nther that awarcness of the phonological structure of words is something that
is broughl about by alphabetic reading acquisition. They suggested that one way
W decide between the alternatives would be (o find out whether a similar chango
with uge occurs when It 15 A lopographic seripl, Chinese for instunce, thiat 18
acquired. Then, in a fonlnote, they remarked that the fost was probably no longer
{casible. because reading instruction in the People’s Republic of China now starts
with ieaching of an alphabetic seript, the Hanyu Pinyin. Nevertheless, the au
thors' suppestion was essential in Munling to a comparative approach e the
cffects of reading instruction expenience.

Crunted that the evidence from Chinese readers was no longer avuilable, an
alternative way to examine the question was (0 as5ess phomological awareness in
dult illiterates. One difficulty for that approach is that in societics where reading
instruction is generally availahle, those who do ol profit from the apportunity
might well be a selected sanple. The problem is less acute where illiteracy ix wlill
4 noal fact of life. Portugal is one of the countries of Lurope with a high rate of
iliteracy, and we had several former students working there. Une of them, Luz
Cary, obtained access t an agriculturyl area where achonls were normally not
available, hut some inhahitunts had attended adult literacy classes. She adminis-
tered = task to hath illilerate and “ex-illiterate™ subjects in which they had either
to delete the initial consonant from a spoken word or pacudoword, or add 4
consonant at the heginning. These tasks had already been run on Belgian school
children {(Alegria & Morais, 197%), The results show that illiterates performed at
the same fooclevel (= 20%) as Belgian [irst-graders tested al the beginning of
the vear, and ex-illiterates at # comfortable 705 correct level, similar to that of
second-graders (Maorais, Cary, Alegria, & Bermelson, 1979), The low purfar-
mance of illiterates or semiliterates on phonetic manipubations has since been
confitmed in several studies from oo group and froan others (Ayrne & Ledez,
19873 Liberman, Bubin, Dugues, & Carlisle, 1986: Muorais, Bertelson, Cary, &
Alegria, 1986; Read & Ruyter, 1485: Hertelson, de Gelder, Tlouni, & Mlorais.
1 SR,

Ihese ubservations are of course consistent with the ntion that some compe-
lefice necessary for manipulating phonetic scgments does rarcly develop spon-
tancously, and it generally requires some specific leaming expericnee that the
literacy classes provide. However, they are not sufficient by themselves to estab-
lish the point. Any performance ditference between the twa populations cannl
be immediately attributed to the direet effect of reading instruction per se. Other
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possibilities are: (a) differences befors enrallment in the literacy program; for
instance, the individuals whe took advantage of the existence of Tneracy training
could have heen on the average hrighter or better motivated than the ones who
did not: {b) peneral cognirive or attinadinal changes induced by class attendence
le.g., familiarity with test situations, understanding of instructions, sapacity to
infer & rule from examples); (o) wider life expericnees—aceess o books and
printed information in general, better jobs—made available by literacy, We do
not think one can control for these confounding factors complelely. Howoever, i
i possible to obtain an estimate of their respective contrititions by adequate use
of the comparative mothaod (i.e. by extending both the eypes of populations and
the range of tasks on which the populations are compared). o the rest of the
paper, wo cxamine how the interprotation of the hasic fAnding can, thus, be
narrowed down,

Before embarking on that examination, we must oote thal thers necd not be a
contradiction between the notion of the nonspontancity of some aspects of pho-
nalogical awatensss and the possibility that those aspects facilitate reading ac-
quisition. We have argued (Bertelson, 1986, Bertelson & de Gelder, 1989), as
have our collengues (Morais, Alepma, & Content, 1987a), that the “chicken and
egg” question, “ls phonological awareness a prerequisite of reading acguisilion
or one G ils consequences?” 15 oot one that could ever allow a single yes of no
anawer, The reason iz that nobony such as phonalogical awarencss and reading
goguisition are too global. Reading acquisition is very likely an interactive pro-
ciess iradving a succession of quantal steps, some in the sphere of phonological
abiliry and some in other domains of the skill {de Gelder, 1987, in press), A full
understanding of the process would involve identification of those sleps, dnd
vnly on that level could one expect to identily simple unidircetional cavsal links,

Epecific Effect of Literacy Training versus General
Cognitive Influence of Schooling

The prerformance dilference bebween illiterates and ex-illiterates might be hnked
to general cognitive or attitudinal effects of schooling that would affect a wide
ranges of activitics. Many early studics of the iofluence of literacy have been
flawed hy failure to control for such effects. A pice demonstration has been
provided by Scribner and Cole (1981), in their famous study of the Vai people of
Lilseria, where they could study users of different waiting systems living topether
with complete illiterates in otherwise similar sociocconomic circumstances: read

ers of the Vai script, a local syllabic writing taught only through private tuition,
readers of Arabic writing learmned at Koranic school, and readers of the alphabe
ferned at western-typre schools. Ouly the laller subjects were found superior to
illiterates ar solving logical prablems, namely svllogisms. Although the finding
shows the necessity of distinguishing between general effects of schooling and
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specific cffects of literacy, it certainly does not imply that the same patern al
cnfluence must hold fur all domains of competence. Logical thinking is in fact
not o sort of capacity one would expect lo be inflieneed directly by reading
instruction, Regarding the more relevant meralinguistic capucities. Seribner und
Cole’s exploration, which wis limired Lo asking their subjects W hame “u long
ward,” was not adequate to defeel the specific effects of the particular orthogra-
phies they had learned.

Some recent data directly address the guestion of the generality of the ellect
ohserved in scgmental analysis. Kolinsky, Morais, Conlent, and Cary (1487)
comparcil subjects from the same two populations on a wisuu] part-probe task
(Palier, 1977) consisling of deciding i a pattern of lines containg a particula
subpaticrn. The task bhedrs some furmal resemblance fo a consonant detectian
task (finding the word In a sentence that begins with a particular target cinsoe-
nant) iy which ex-illierates have heen found much supurior to illiterates (Maorais
et al,, 1986) In the visnal lask, only nonsignilicant difference in perlinmance
was obtained betwoen ex-illiterates {£5,1% correet) and illitcrates (6 1.6%),
Clearly, the supetiority af ex-illiterates in scgmental analysis does nol mean that
they arc better at analyzing all sorts ol things inte parts. In a similar vein, ex-
illiterates showed no significant superiority relative to illiterates in a musical fone
delefion task consisting of playing back a shatt melady on a simplified x¥-
lophone without its initial note (Morais et al., 1986).

The visual part-prabe task has also been administered to Belpian children in
kindergarten, first, and second grade. The perlfunnance of kindergartcners was
comparahle (5849 comredt responses) Lo that of unschooled illiterate and ex-
iliterate Porlugnese subjects. but first and second-graders reached higher leves
{74.5% and RO.(%h respectively). These resulls suggest that the critical ability
“nvalved in the task is one that, like syllogisms and unlike segmental analysis, is
promoted not by reading Lnstruction proper hut rather by other sehonl activiies.

Distinguishing among Metaphonological Capacities

e we have noted already, in many carly presenlations, phonolegical awareness
was concelved as un DOMOELENeous achievement. Yet many data were available
that pointed in the direction of dissociable levels. Prereading chiklren appreciale
nursery rhymes and engage in word games that involve attending to the form
vather to the meaning of the items, Mliterate sociclies have poets who rely on
phonological celations like assonance, thyme and alliteration in their work, In the
classical study demonsirating that prereaders cannot count phonemes. Liberman,
Shankweiler, Fischer, and Carter {1974} found that the same children performed
substantially better on syllable counting. Similarly, Alcgria and Waorals {1979)
found that kindergarteners were much better at manipulating syllables. that is, at
adding a syllable to an utterance or deleting the initial syllable of an ufterance,
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than al performing the same manipulalions on phonetic segments. ‘These data
suggested that the incapacity of illiterates with consonants mizht not extend to all
submoerphemic units or all sorts of phonological propertics.

The suggestion has been supporicd by the results of a new study again with
Portuguese illiterales and ex-illiterates but using a wider range of tasks (Marais et
ul., 1986), Miterates performed very poorly in all tasks in which they hraad Loy el
with segments, irrespective of the (orm of the task: in consonant deletion, detee-
tion of a consomant larget in a spoken semdence, or free segmentation of an
allerunce into smaller units. They attained more substantial levels of perlor-
mance, although still inferior to those of ex-illiterates, in rhyme judgment
{choosing a picture with a name rhyming with a tarpet) el in tasks involving the
manipulation of syllabic targels (deleting the initial syllahic vowel of an uller-
ance. and delecling a syllabic target in a spoken sentence).

Interestingly, there was no significant difference in the effeel of phonological
similarity on short-term retention of picture names between the groups: Rhyring
pames created the same relatve degrrec of inderference in illiterates and 110 ex-
illiterates. The result adds o a body of data that cast doubl on the existence of a
strong elalion between the use of specch-based codes in short-term retention—
the correlate af reading acquisition on which the presentation of Crain and
Shankweiler (chapter 16 this volume) is tocused—and explicil segmental analy-
sis {see e.p., Content, Morais, Kalinsky, Bertelson, & Alegria, 1986).

A more recent sty with Brazilian adults, some illiterate and some with
rudimentary reading capacity resulting from school attendence 1n second-prade al
most, has produced results that agree with a multicomponential view of pho-
nological awareness (Bertelson cl al., 1989). The subjects were tested suc-
cessively om rhyme judgment (deciding if two words pronounced by the eXperi-
enter—cofa mela, mita-fama—rhyme or not), s¥llabic vowel deletion (ake —-
kop, and consonant deletion {fin — in). The instructions were comveyed ex-
clusively by examples (e.g., “When L say ko, you say ke, when | say asur, you
suy sur,” ete. ), and corrective [eedback was provided throughoul cach test when
ever the subject failed to produce the expected response (1 said afir; you should
have said fir™). For thyme judgment and vowel deletion, testing continued 1o a
criterion of six successive correct responses. The criterion was reached by all
readers in hoth tasks, and by 12 out of 16 illiterates in thyme judgment and 10 1n
vowel deletion. In the consonant deletion task. which involved 24 wials, irre
spective of results, the criterion was reached by T out of 9 readers and by vnoly 3
aut of 16 illiteratcs. Overall percent correct was 77 for readers and 33 for
illiterates, Thus, illiterates can infer a phonological manipulation rule from ex
amples, when it applies to chyming or to syllabic units, but nat when i involves
phometic segments.

These results suggest the existence of a dissoctation from the point of view of
developmental history hetween segmental analysis proper and other manifesta-
tions of plonological awareness.



Evidence from Nenalphabetic Literatas

Charles Iteaid discovercd that in Ching one can 41ill find readers of the raditional
losograms who never learned to read the alphabotic Pinyin introduced after the
revalution, Thos, the investimution contemplated by Liberman et al. (1977) was
1] feasible. Together with Chinese enlleapues, Read applied the consonant
sddition and delelion tasks Lo Dwo GTOUps of Chinese subjects, # zroup of alpha-
betic readers wha could read hoth the logograms and the pinyin, and a group of
pure logographic readers who had attended school before the revolution (Read,
Yhane, Nie, & Ding, 19867, Mean percent correel responses ovel the two tasks
for the trials with pscudowords was 21 in the logographic subjects and 83 in the
alphabetic ones, The dillerence is, thus, as large as the one phtained helwesn
illiterates and lilerate subjects,

An important implication off this result concerns the possible mle of factors
other than literacy training in the causation of the difference helween literales and
illiterates. Two of the factors we have considercil, pre-existing difference in
ability or motivation, and gencral cognirive benefils of cluss arendance, should
play a lesser role for the (hinese suhjects: ‘The introduction of Pinyin instrucl i
was an administrative decision that presumably applied to whole groups il
children irrespective of preferencl o ability; the logographic subjects had been
to @ tegular school. We are not cluiming, of course, that the effects of Lhe
schooling enjoved by the two groups Wore necessanily cquivalent hut sicaply that
whatever difference there may be between the learning oppurlunitics availuble to
these Lwo groups must be smaller than the one hetween literacy training and no
school instruction at all.

One can ask if the differential profile of performance oblained i the com-
parison between illiterates and ex-ililerates would hold alse [or the present
contrast, Tn o pilot study carricd out in Tilhurg with Jean Yroomen. wi had the
oppOtuNity to examine Chinese adults, all of whom could read logograms, bt
come of whom had learncd to read Dutch and the others not.' All understood
spoken Dutch. They were tested on rhyme judgment {with Dutch waords), initial
consunant deletion { Duteh pseudawimds) and on separate enunciation of the initial
phoneme of a psendoword, either 4 vowel or a consananl, As appears in Table |,
non-alphahctic subjects were virmally as god @5 alphabolic ones un 1hyme
judprment, but much poorer on comsonant deletion, The profile of differencus
found wills illiterates and ex-illiterates is thus reproduced. In phoneme enuncia-
tion, o task that has not heen wserd s Farwith illiterates . the non-alphabetic subjects
performed poorly with hotli consanants and vowels.

Resulls by Mann (19668) might create difficultias for the view thul acquinng a

1The majority of the sbjects cone fromy Hongkonp and had never becn capuosial to Tinyin.
Hovaewer, even i fow wha came froun nainland China repocted e knowledae of thal system. [finyun
instrperion might be luss nniversal thanhas been reporied,
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Table 7.1
Chinese Logagraphic Monoseriptals and Chinese-Dutch Biscriptals:
Mean Parcent Correct Responses on Metaphonologleal Tasks
{Unpublished Data of de Gelder, VYroomen, & Bartelson)

Morascrptals Bizeriptals

Tarsi N = 15 N = 7§
Raading Dutch words 13.3 Br7
Reaading Dutch pssudowurds 0.3 531
Rhyrme judgment L a4
Deletion of inlial consonant 2157 66,9
Enunciation ol inilial segrent:

viows| T3 776

consonant 1.3 G1.3

non-alphabetic orthography does not promote segmental analysis. She tested
lapanese school children in different grades on inilial segment deletion and initial
mora deletion.? The first graders were much inferior to American contemporarics
o the scement tasks (24% correct rospomses against 30%) and slightly superior
on the mora task. This profile of performance that corresponds Lo the school
caperiences of the two groups is consistent with the data deseribed so far. The
discrepant resull is that Japanese fourth praders, whio in principle had been taught
no alphabetic reading,* gave (3% correct responses. A sepmenl counting and a
mory counting task were also applied and gave similar results, which might,
however, he conlaminated 10 an onknown degree by the fact that many subjects
were found to use an arthegraphic strategy based on counting kanas and applying
A correelion to the count,

There i, for the tine being. no ready-made iolerpretation for these results.
Muann considerad the possibility that experience of any phanatogical orthogro-
phy promustes the development ol speech analvsis up to the segmental level, but
then rejected it on the basis of the results of Read et al. (1986) with nonalphabetic
Chinese readers, Tha Chinese © phonetic compound” charaeters are composed of
g “radical,” which refers to the meaning, and of & "phonene,” which refors (o
the pronunciation, hence, she reasoned, Chinese orthography is phonological.
There is, however. an important difference between reading Chinese phonctic
compounids and either kanas or alphahelic characters: The phonetics represent
whole morphemes and do not engage the reader in subimorphemic segmentation.
Thus, a viable hypothesis that Mann did not consider is that leamning a xub-

apanese moras are the dylhoic units of speech that kang charscters wpreseat, The majority aec
% syllables, but the phomems /v in fsolation o in final pesson, o e Geal sepment of double
virwely, count alsd as mores,

Shapanese chibdien hegia leamming the Komap. wn wlphibeic arthography, 1n the second part of the
fourh yeur af sckial
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morpheniic orthography is sufficient to start the reader on the road fo full seg-
mental analysis,

It is also possible that some particular [catures of the kanas facilitate the
discovery of segments. The kanas are actually not pure syllabaries. First, some
characters represent single segments: the ve vowels: “ad, fof o 0d, fof and ),
and the consonant /7. Also, the fact that different kama staned, Tor instance, for
fpad, ftad, ckad, dmad, and fad may indirectly draw allention to the consonanls,
The probahility of such discovery 1s increased, because the kanas are usually
presented to the pupils in matrix arrangement with colunns corresponding Lo the
initial consonant of the represented mora and the rows corresponding to the
vowel, Another important factor may be thal foreign names and torms are spelled
by using katakana lo represent the initial segments of Lhe corresponding maoras.

Linally, we have to consider the more [t ivial possibility of straighttorward
teaching of Romaji in the family before it ix officially taught at school. The
compulitive Japanese saciety, with ils high premium om school achievemenl, 15
one in which we could cxpect such laclors to play an impartant role. Mann
unfoctanately did not examine knowledge of alphabetic characters in her sub-
jects, Amy progress along this line of investigation will require the collection of
data on out of school training as well as on the possible influence of educational
television programs. We shall have W retum (o these issues in the next seclion.

The Evidence from Preschool Children

In the Morais et al. (1979) study, an important comparison was vne between
dliterate adults and Belgian prercaders. The fact that both groups perfonmed at
about the same tow level on consonant manipulation was considered as suggesi-
ing that maturation and expericnce of speech communication have it influence
on the development of segmental analysis. More detailed examination of the
literature, however, raises some difficulties for that conclusion. Many studies
have confirmed that, consistenl with a multicomponential view of phonological
awareness, preschoul children are better at judging phonological similariey and al
manipulating syllables than al dealing with segments (Lundberp, (lofsson, &
Wall, |980; Adegria, Pignot, & Morais, 1982 Stanovich ef al., 1984} [ lorever,
on the other hand, there are reports of nonncgligible ahility 1o muanipulate the
latter units in sone preschont children lox & Routh, 1973; Lundherg et al.,
1950 Bradley & Rryant, 1943 Stanovich et al., 1984). To interpret that cvi-
dence, one must congider Lwo points, which concern respectively Lhe possible
origin of the repurted performance and the tasks thal have been used.

{n developed countries, preschool children can have already benefited from
various forms of informal training, ranging from word games (see “Creography”
ax described by Mann, 1986) to tuition in reading propur provided by the family
{ parents, school-attending siblings) or television (see programs such as “Sesamc
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Street” ) Informatien regarding these factors 15 difficulf to obtam and 15 generally
not proveided in the papers,

One case where information is availuble illustrates how serious the problem
can be. About two-thirds of the Swedish kindergarmeners tested by Lundberg et
al. (1980} in their well-known longitudinal study had some elementary reading
capacity, which was correlated with performance on both measures ol phonemic
analysis and synthesis and with later achievement in reading, On the basis of
informarion provided by the authors, Yaltin (1984) showed that these subjects
were largely responsible for the subatantial average performance of the whole
group on phonemic tests. As appears in Table 17.2, the performance of the
nonreaders on segment-level tasks was o the range previously, oblained with
illiterates, witl the exception of a segment detection rask on which they reached
an appreciable 47%. I was better on syllable-based tasks and came close to
ceiling on a rhyme production task. Thus, when the effeet of preschool reading
ahility is controlled for, real prereaders have a profile of performance comparable
ta thar of mosl odher alphabet illiterates who have been examined so far,

The extent to which informal preschood tuition may have infTuenewd the per-
farmanees r.::p[rrLu.l in other studies (especially Stanovich et al. |, 1984 35 difticult
to establish. The importance of the data Trom illiterale adults living o low-
lileracy environments is that these subjects are much less exposed 1o experiences
likely o promaote phonological awaeness, Regarding kindergarteners, efficient
use of data from such populations would regquire moere attention than has heen
psil by assessinent of out of school instroction.

Table 17.2
Performance an Metaphonological Tesks of Kindergarieners
With and Without Elementary Heading Ability
{Data of Lundberg &t al., 1980, after Yaltin, 19841

Maon-readers Aeaders
Task M =48 M= 35
Abyrme production 75 86
Fusioning syllables into words? &5 92
Analyring words into syllables &0 b
Fusioning seqgrments into syllables? 20 a2
Analyzing syllables into segments 35 a0
|Fvarsing seqments & a0
Detecting sagrment® 47 80

Ttask SYNSYLE;

Ztask SYMNPHONC:

Ftask ANPHONPOS.

The descriptions of the tasks are heged on Lundberg el al. (189808 and the lyuees ore
pacalculated from those in Table 12,4 of Vallin (1984, p. 245)
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Turning to tasks, it is clear that some of thoge that have beeo used o medsure
phonemic analysis aTe mare difficull than others. We have already nuled that the
nonreaders of the Lundherg et al. (1980) study performed much betier vn seg
ment detection than on any of the other scpment: hased tasks. In the study by
Sranovich et al. (1964), deletion of the initial consonant was mors difficult than
various syllable-matching tasks (€.£.. finding the syllable among three that has
the same initial suund as the target syllable). Two kinds of interpretation of such
differences have been developed.

One consists of invoking particnlar cognitive operativns that the more difficult
tasks may iMpose in addition w speech analysis, In that way, the differances can
be explained withouot abandoning the notion of phonological awarcness as an
homaogeneous allribute. Bryvant and Bradley (1985}, foor instance, proposced that
prereaders’ inability in phoneme counting and in phoneme deletion or additim
reflects the difficulty ol the counting, deletion, or fusion operatinns that these
tasks impose in addition to analysis into individual segments. The “sound classi-
fication lask,” which the subjects of ther longitudinal study already performed
reasonahbly well in kindergarten. comsists of identifying that itemn among three o
four CVC words presented by the experimenter thar differs from the others ut the
level of either the [irst, the medial, or the final segment. Thal lask wonld nod
require additional difficult operations, and that weukd be the reason wlry It 15
within the reach of prereaders. One prablem for that interpretation 18 that the
counting or deletion uperations duo not create similar difficulties when the tarpet
is a syllable or a syllabic wrwvel instead of 4 segment.

The other interpretation is hased on the notion that different Lusks tap different
levels of metaphonological ability. For instance. one can question that Bradiey
and Bryant's sound classification task specifically taps scgmental analysis. Ifwe
consider the conditions with initial and with linal consonantal target, the present-
ed words always had the medial vorwel in commen. A typical trial would involve
(uartets such as pig, pir, pill, fin ot fat, put, cat, man. The authors interpret the
task wx implving the identification of the consonant by which the odd item differs
from the distractors. As 1 martar ol Tact, what the distractors have 171 Gominon is
either the initial CV- or the final -¥C, and identifying such strings mighl be
casier than idenufying consonants. As part of # study in progress, Content and
Bertelson have administered five year-ald prereadors both the initial and the final
somsonant condiliops of HBradley and Bryanl, which will be called here Lhe
s eanstint vocalic context” task, and a “variable vocalic contest™ task. In the
lutter. the four words presented on a trial have different vowels. To succeed in
that tuslc, it 18, thus, necessary L focus on the critical consonant itsell, Lizarmples
o the four types of trials we ran appear inlable 17.3, together with e results of
the 56 children tested so far. They found the variahle vocalic context tusks very
difficult, Actually only 12 {18%) scored butter than chanew on these tasks. In
comparison, 23 (41 %) performed above chance in the constant wialic coneext
conditions, Thus, the relative easiness ol Bradley and Bryant's sound classifica
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Table 17.3
Word Classlfication Tasks: Mean Percent Correct Responses in Each
Condition {Unpublished Data of Content & Bertelson)

Vocalic Critical Parcent
cantexi sagmaent Exarmple carrect
Constant Imitial DUC, DUNE, DUR, CHUTE 8.7
fdvk, dvn, dve, Tyt
Final GUIDE, VIDE, RIDE, FICHE 37.8
fggaad, wud, were, fafy
Variahle Initial ATE, DOLUZE, DOMNMNE, GHEF 320
fdut, due, dan, [eff
Final ROMDE, CHALUDE, SOUDE, MECHE 324

Pl Fod, snd, me[s

ton task might be due o the fact that it does not require attention to segments
Propet.

It would be worlhwhile to examine whether other differences in difficulty
reporicd in the literature might also be interpreted in terms of degree of explicit-
ness of the segmental analysis thal the task requires. The guestion has actually
twao aspects, Une concerns the size of the eritical phenological sreingr. Ttowas the
tocus of the preceding exumple. The other aspect is whether the task requires
explicit identification of that eritical string, For instance. onc cau wonder
whether judging rhyme fdeciding, ez, that vne word hymes with a target worl
and that another does not) implics, as has often heen assumed, {dentification of
the string common to the chyming ilems, the rime. 1tis equally possible that such
a judgment could be carried out on the hasis of a global impression ol pho-
nological similarity.

There are for the time being few dala i which 10 base a decision. Huowever,
one shservation goes stromgly in the direction of the similarity view. With Tose
Morats and Luz Cary, we have caamined a Portuguess illilerate poet (for more
details. see Maorais, Alegria. & Conlent, 1987b, and Bertelson de de Gelder,
1989}, He could produce thymes with grea facility and was 100 percent corrot
in all the rhyme judgment tasks we submitted him 10, inclinding the discrimina:
tion hetween full chymes (copa-papa) and other forms of phonalogieal re-
semblance such as assonances (gelu-cota) or quasi-thymes {cara-rare). How-
ever, he failed in spite of repeated utteinpts on our part to enunciate the “part”
thal the rhyming iterns had in common. When we asked him to cxplain his
{rorrect) judgment that mire did oot thyme with cala, he would typically provide
examples of rhyming items.

The distinetion betwoeen explicit analysis of utterances and judgment of phio-
nological similarity requires more systematic study. This miglit help us to under-
stand the recurring finding thar scpment detection and classilication tasks are
easier than segment manipulation ones,



Nature of the Critical Experience

Reading instruction, whellier at school, al literacy classes, or al home, could
comeeivahly influence phonolugical awareness by two diffcrent routes. One. that
can he called direct, 18 {hrough teaching of the alphabetic principle and CRLICISES
in specch analysis. The wther, indirect Toute is through the uavailability of
arthugraphic epresenlations.

Thal the way hterals people represent spoken language 15 influenced by
orthographic knowledge i lustrated by many examples, such as the fact that
linguistic chunge affen goes in the direction of adaptation Lo speliing, or the
phenomenon of “spelling, pronunciation”, in which the pronumeiation of words
wiil inconsistent spelling is modified 1 the dircetion of a better maleh with the
orthographic ropresentation (Kerck, 1976

An effect described by Seidenherg and Tanenhaus {1979y afftrs a sriking
demonstration of the use of arthographic represcotations when eiffecling opera-
tions on heard words, These anthors found that the time it takes 1o decide that
two spoken words thyme is shorter when the spelling of the rime 1 identical (ple-
fie} than when it 1s different {pie-giyh

One can also cite 4 phenomenan Jemonstrated by one of us some time agth. L
the click location task, in which the subject musl judge at what time in a spokon
sentence an exiranecus sound was produced, the judzment 1 influenced by the
spatial relation belween click and senlence: Will: English or French material, the
click is reported as coming curlier when it is delivered to the Jeft ear and the
sentence to the right one than with the opposite arrangement. Wi higve shown that
Ihe palarity of the cffect depends on the direction of writing of the language s
in the task. Prench-1ehrew kilinguals showed the usual pattern when tested with
French seotences and the mirror one with Helbrew sentences {Bertelson. 1972},
That phenomenon would secm Lo imply the use of some prthographic Lmage n
relating the click to the sentence.

More specific cxamples of the mfluence of orthagraphy have buen reported o
the context of lests of scgmental analysis, Ehri and Wilce {1980) reported that in
the sepment counting task readers would tor instance count onc unil more for
piteh than G cich ancd Mann (1086) described similar ercars in the segment
connting performance of her Japancse subjects. It is true that these resulrs ane
linked to the ambiguity of the instructions, They nevertheless have the innportant
implication it once available, the arthiveraphic representation is considered a
relizble source of information about phonolugical struclure,

Cnr present problem is of course to know if the effecl of reading instruction on
phmmlogicul awarcness 15 completely mediated by orhopraphic Lo lad e,
‘This extreme hypothesis can apparently he excluded, A number of arudics have
pow shown thal performanct on segment manipulation can bes lrained in pre
sehool children independently and pricr to reading acquisition {Content, Ilotais,
Alegria, & Berielson, 1982 Olofsson & Lundbers, 1953, Fou & Routh, 1984,
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Content, Kobinsky, Muorais, & Berelson. 1986: Lundbers et al_, |988), Recently,
wi have shown that even illiterates can make progress in the consomunl deletion
task when provided with continuous corrective feedback plus some limited Lui-
tion 10 segmental analysis {Maorais, Content, Rertelson, Cary, & Kelinsky, 1985}

However, a question one can ask about such acceleration studies is whether
the type of segpmenlal awarencss they promate is equivalent e that which results
from full reading acquisition. Some unpublished caperiments by Alain Contend
(Content, 1983) are relevanL. Content cxumnined 10 kindergarteners the transter
that training on initial consonant deletion produced on performance on twa other
classical scumental awarcness fasky: the segment counting task (Liberman et al.,
1974) and a syllble classification task (Trelman & Haroa, 19813 1n which the
child decides which of three CV syllables are slosest and can choose on the Dasiy
of cither a comumon segment or of overall similarity. In a way, the latter task
measures the degree of salience of segments compared to overall sinularity. The
results were not completely clear-cut, but, on the whele, lirtle lransfer was
apparent, 1tis, thus, passihle that training promotes locally efficient procedures
specific of the particular rask ruther than full segmental awarcness.

Comparizons of the cffects of dillerent teaching methods could bring usetul
evidence aboui the present issue. Alegna ol al. {1982) compared, on @ scgment
Tnversion lask, first-praders taught by a strict lok-say and by # phonic methaod,
and found a strang superiority of the laller. That result might wdicate that the
direct cifect is important. ‘The authors unfariunately did not measure the reading
performance attained hy their subjecls, so that the possibility thal soine of the
ohtuined difference in the inversion task might result from differences in level of
literacy cannot be excluded, One can remark, however, that the ditferences in
reading achievement induced by different teaching methods. as reviewed hy
Chall (19673, are much smaller than the cifects observed al the level of segmental
analysiz.

Relevant also is the facl mentioned by Read et al. (1980) that some of their
alphabetic subjects who could no longer read Pinyin, neveitheless perfunned
well on scgmental analysis. Similar observations were made in our Brazilian
stindy.

Bocess or Discovery?

Thus far, we have hardly considered Lhe two masl fundamental gquestions con-
cerning phonological awarcness, They arc: (a) Why would awareness of seg
ments he so rarely attained without externial help? and (b) whal is the naturs ol
the change hat occurs when it is attained? The Lwo gquestions are of course
closely related and are best considered together,

Although it was nol couched in modularist lunguage. the clominant Lnswer, s
capressed during the 19708 by several theorists (Maltingly, 1972 Roaln, 1976,
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1978 Rozin & (Heitman, 1977, referred cssentially W the nooaccessibility to
conscious inspection of the internal workings of the speech moduls. Phonarnes,
thev reminded ox, have ne separate physical correlates in the acoustc stream
They are computed within the speech module, but al o preconscious stage. In
other words, they are not represented as such in the final output of the module,
availahle for ulterior cognitive elaborations, Finally, the intermediate phonamic
representations can be accessed hy some deliberale effort.

For the sake of historical accuracy, ong should note that there was some
hesitation concerning the exact object of access, Some formulations, clearly
influenced by the Chomskyan conceplion of linguistic competence as consisting
af propositional knowledge, were in terms of tacit or implicit knowledge that,
when accessed, hecame explicit. Rozin (1978), lor instance, wrote: A signifi-
cant portion of human leamning can be deseribed, along with the alphabetic
insight, as gaining access to knowledge already in the head™ (p. 434). Other
formulations were in lerms of processes. Mattingly {1972) made the distinction
between “primary linpuistic aclivily” and “awarensss of that activity™, Rozin
aned Cileitmun (1977) proposed that “the use of an alphabet requires . . . gaining
access to the machinery in the head which analyzes and produces sound seg
menls”® (p. 56).%

Beyond these differences in formulation, the important emphasis was on
retrieval of some reprosentations inherent in the preformed linguistic equipment.
This notion of acquisition as tetrieval had of course axiomalic stalus in geoe-
antvisr thinking.

The notion of 2 module that s oetmally oot accessible but becomes so, 11
sulficient insistence is applied., 15 somehow unsatisfactory and coeates difficulties
tor the modular view. Modularity is being invoked to account for both inac-
cessibility and access—eating the cuke and having it Sericous application of the
notion would tequire some specificanion of the condiions under which a Lyp-
ically “elosed” module (Tollowing the terminology of Maringly & Liberman. in
press), such as the phonetic module, can be accessed.

It would, thus, be worth giving maore consideration t possible allernatives.
One candidate s discovery of inplicit properties of things at the level of con
suious postperceptual representations, A paod deal of our important intelleclual
imstghes consist of discoveriog pew properties of objects or concepts, Such dis-
coveries can occur without implying the perceptual processes in any way. We
cun, for instance, realize that a squarc's diagonals cross al might angles, and

At is worth noting that “aceesa™ and “accessiblite” buve sometmes been usasd o the mon
neateat sense of reaching a particufar level ol Doguiste descriptivn. When Bliia {89725 Ton instunce.
wrate that “'the variovs lovels ol lunguage sieoctse may, by ther very saloge, nar e egually
aocessible™ (po 59, he was not cunmmitang bimsell fea padticulas assumption eganding becatinn in a
sequence of procosscs.
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nobody will presumahly propose that when we do so, we have accessed the
operation of diagonal analyzers in Lhe visual system. Simdlurly, the discovery of
lhe phonological structure of linguistic objects might proceed completely al the
post-peiceptual level. The proposal is consistent with the stimuolating speculy-
tions of Mattingly (1987) concerning the way an illiterate spealer could gain
some anderstanding of phonology by applying paradigmatic anulysis W mor
phodogically related tokens. The proposal, which should presumably nol be
construed as a realistic deseription of how children wsually become aware of
sepments, has the important property that it implies no reference W e way
lanpuage is being processed.

Other theorists have already proposed that awareness of scgments might be
the result of a process of discovery withoul link to what happens af the level of
speech provessing (Warren, 1976, Marcel, 1983). For these authors, however, the
proposal was part of a conception following which phonemes play oo role in
specch processing proper. Cwr position 1% that the guestion of the rode of
phonemues 1o perception and that of segmental awareness are orthoponal.
Phonemes could play no role in perception and emerge anly in postperceptual
elahorations, Alternatively, they could be detected within the module, then b
integrated into a holistic percept in which they are no represented separately and
finally be rediscovered as a result of pustperceptual analyais of the lattern

Evidence relevant ti the latter question hus been provided by a study of
selective dichotic listening in illiterates and ex-illiterales by Morais, Castro.
Scliar-Cabral, Kolinsky and Content (1987). These authors Foumned oo difference
hetween the two groups of subjects in the tendency 0 commiit “feature: blend-
ings” (i, e attribute to 8 scpment of the atrended ullerance a feature of the
corresponding segment of the nonatlended utterance). This type of mistake
would seem to reveal extraction of informarion al the segmental level, The resodt
is consistent with the notion that segments are extracted on-line during speech
PrOcEssing irrespective of degree of awareness.

This kind of finding is important alsa regarding the wider question of the
origin of phonulogical awareness. 1 phonological awareness effectively resulted
from access to representations within the speech module, we shonild eapect at the
same time 1o observe some degres of cognitive penetration of the operation of the
maodule, Speech provessing might be modified by the availability of caplicitly
segmented representarons, lor instance, in the wiy considered by Mehler, Mor-
ton and Juscyk (19843 There is lor the time being very litlle relevant evidence,
aparl from the result of Morais and his collaborators. The data showing conela-
tions hetween accuracy of speech recognition and reading ability (Brady, Shank-
weiler, & Mann, 1983; Werker & Ties, 1947} are arnhipuous Lo the extent thar
ihe differences i specch recognition performance may have arizen al the pusipel-
ceptual level, We clearly need systematic compurative studies of on-line specch
processing in subjects with different literacy Statuses.
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