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SPEECH-MEDIATED RETENTION IN DYSLEXICS!

JOSE MORAIS, MIREILLE CLUYTENS, JESUS ALEGRIA,
AND ALAIN CONTENT

Univerdiéd Libre de Bruxelles

Summary—Dyslexies (6 to 9 yr. old} and a control gioup of 12 normal
readers {second-graders) were tested on a memory task with rhyming and non-
thyming items. The most important finding is that both groups were penalized
by rhyme, indicating speech coding. Tt was ohserved rthat the dyslexics were
not less penalized by rhyme than were controls. The present results are com-
pared with those of orther recent studies.

A great number of srudies indicate a relationship between reading ability
and memory for verbal material; see Jorm (1983} for a recent review. Some
authors have suggested more specifically that specch coding in memory is the
basic determinant of this relationship. Speech coding is inferred when, for
instance, lerters, words, or drawings presented vismally are more difficult to
retain if their names sound similar rather than different {Conrad, 1962, 1963,
1971). Subjects at different ages and reading levels have beea tested this way.
Conrad (1971} presented children from 4 to 9 yr. of age series of picrures
whose names could rhyme or nor. Berter performance for the nonrhyming
series than the rhyming ones appeated from ¢ yr. onwards, Later, Alcgria and
Pignot (1979) succeeded in showing an effect of rhyme ar age 4 which,
bowever, was much smaller than that for Q-yr.-olds.

The relationship between the effect of rhyme and reading level was
assessed in a series of studies from the Hasking Laboratorics {Liberman, Shank-
weiler, Liberman, Fowler, & Fischer, 1977; Mark, Shankweiler, Liberman, &
Fowler, 1977; Mann, Liberman, & Shankweiler, 1980; Mann & Liberman,
19833, Letters, words, and sentences were presented to second-graders, third-
graders, and preschoolers.  The tesulrs showed a subsrantial effect of rhyme
for good readers and a smaller or almost nonexistent one for poor readers,
According o these authors, reading difficulties are related to some deficiency
in the uvse of speech codes in memory. More recenty, Lowever, testing first
craders, we have observed an effect of rhyme for both good and poor readers
{ Alegria, Pignot, & Morais, 1982). The effect was of the same size for good
and poor readers taught to read according to a whole-word method and signifi-
cantly smaller in good readers than poor ones smong those taught to read
according to a phonic method.
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One possible origin of the discrepancy between our data and those of
Haskins may be the way of sampling the good and poor readers.  Although
ir each of the experiments mentioned above all subjects were taken from
normal classes, Hasking' poor readers might be poorer than ours. Recently,
two smdies (Hall, Ewing, Tinzmann, & Wilson, 1981 Johnston, 1952
addressed the issue with respect to severely deficient readers given special edu-
cation. The subects, called dyslexics, showed effects of rhyme as large as the
ones exhibited by the corresponding control groups of normal readers.  How-
ever, both smdies tested dyslexics who were much older than the poor readers
comsidered in either the smidies done at Haskins or Brussels, Hall, ef al’s
dyslexics ranged in age from 15 to 40 yr, while Johnston's were 9, 12, and
14 yr. old. Johnston cauriously comments that the absence of any difference
in effece of rhyme as a function of reading level at one particular age cannct

ecesserily be exurapolated to other ages. Speech coding might be crucial in
the carly stages of reading acquisition. Deficient readers might finally develop
this code, but the failure to use it when ir was especially necessary would
probably have long-lasting effects on reading ability.

The main questions were whether young severely disabled readers can
use a verbal code for mnemonic purposes and whether they can use it 0 the
same extent as normal readers. The present work then examined young (from
6 1o Y-yr-oid) dyslexics' scores on a memory task with chyming and nen-
thysing materials. Normal readers from Grade 2 provided a control for age.

METHOD

Subjects

Two groups of children, one of dyslexics and the orher of normal readers,
were tested in the third and fourth months of the school year. The dyslexics
included all the 27 children, 15 hoys and 12 girls, who were artending classes
at the more elementary level (13 had already acrended thesc classes for one
year, and 1 for two years) in a school specializing in dyslexia, dysorthograohy,
and dyscaleniy? They had attended normal schools before aed had heen diag-
nosad dyslexic-dysorthographic by an official center for psychological examina-
ton, Al were considered of normal intelligence on the basis of having WISC
Full Scale 1Qs ranging from 80 to 118 (M == 95, 5D = 10.3).  About half
came from private schools, whose populations are generally issued from medium
to high socioeconomic classes and the others from public schodls. Mean age
was 8.0 yr. (ranging from 6,1 w0 9,6; SD = 09). Reading was taught to
these children according to a phonic method. The other group of subjects
atcended a normal school whose popularion is mainly of medium socioeconomic

Ua Bc]éiﬁ-ﬁrl_, there are special schools for different kinds of learning disability. In prin-
ciple, children are therefore not classilied as dyslexic when they present mental retarda-
tion, gross health, sensorial or neuralogical deficits, or affective troubles.



RETENTION IN DYSLEXICS 121

status and in which the same kind of phonic methad was employed. It in-
cuded 12 second-graders (6 boys and 6 gicls), aged from 7,3 w0 9,1 yr. (M
— 7,8; SD = 0,7), who were selected randomly from their classes.  According
1o their teacher, no child in the control group had any special difficulry with
reading.”

All subjects were given 2 reading test which required trying to read alond
2 list of 32 monosyllzbic and disyllabic words in 1 min.; sce Appendix T (p.
126). The main purpese of this test was to ascertain that the dyslexics, in
conrrast to their controls, were almost vnable to read single words, The mean
scare of the dyslexics was 3.4 words correctly read (S0 — 4.2); the conrrols
had a mean score of 288 (SD = 3.1). Amony the dyslexics, 10 subjects
were unable to read zny word, two read one word, two read three words, six
read four words, six read six to 10 words, and one read 18 words. Among
the controls, every subject read at Jeast 23 words and seven read ar least 30
out of the 32 words. There was therefore no overlap between these two
distributions.

Material and Procedure

The material and procedure were the same as those used by Alegria and
Pignot (1979} so only a short description is given here. The material con-
sisted of three series of eight hlack-and-whire drawings made on 3- X 3-cm
cards. In one of the series (R) the names of the drawings rhymed: drapeau,
chateau, chameau, chapeau, bateau, rarean, gareau, and martean. The other
two series were nonrhyming: (1) moto, pelle, scie, ours, tambour, église, vélo,
maison; (2} cheval, avion, fusil, vache, pipe, canard, livre, poisson.

The experimenter first showed the child the eight cards from each serics
and asked him ro name them to ensure that he knew the names of the drawings.
Then the experimenter showed three cards from onc of the nonrhyming series,
one ar a time for 2 sec. each, while saying the name of the object represented
in the card, Fach card was placed in a row, face down in front of the subjecr.
As scon as the last card was placed, the experimenter put on the table a strip
of cardboard representing the eight catds of the series. The child was asked
o push cach of the three cards he had just seen, without turning it up, to
bring it in front of the corresponding card on the strip.  The experimenter
then rurned over the cards to show the subject any mistakes he had made.
This training phase allowed the subject to become familiar with the task and,
at the same time, permitred the experimenter o determine the number of
cards to be used in the experimental triuls. Tiach subject began the training

YAlthough 1Qs were not available for this group, one may be confident thar all these
children were of normal intelligence. Tntellectual examination by an official center is
obligatory when children enter primary school, and those who obtain low 1Qs are assigned
o special classes,
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phase with four cards, If the ¢hild gave four correce responses, an addirional
card was introduced. If the number of correcr responses was less than three,
one card was eliminated. This procedure was repeated for six ro 10 trials to
cbtain a performance less than perfect but greater than 3674, The experimental
phase began immediately after the tralning phase. During the cxperimental
phase the subjects received a number of stimuli cqual to the one used in the
last tralning trial. In the training phase, about half of the sabjects in each
group were given the noarhyming 1 series while the others were given the
nonthyming 2 series, The experimental phase of 10 trials urilized nonrhyming
series which had not been used during the training phase (Condition Non-
rhyming) and 10 trials with the rhyming series (Condirion Rhyming).
About half of the subjects in each group worked in the nonthyming-rhyming
erder, and the others wotked in the reverse order.

RESULTS
Table 1 represents the mean percentage of correct responses per condition
and group. The mean differences, the 7 tests on each of these differences, and
the mean number of items used in each group are also indicated.

TABLE 1

MEAN PERCENTAGE OF CORRECT RESPONSES FOR RHYMING AND NONRHYMING
SERIFS, DIFFERENCE BUTWEEN TWO SCORES, AND # TEST FOR EACH GROUP

Group N No. Trems Conditions Diff H
MDD Nonryhming Rhyming M SOy
M SD M 5D

Dywslexics 27 3.9 027 595 174 481 135 114 149 391
Controls 12 40 043 697 131 549 82 148 128  354%

5 =< 0L -

The rhyme effece (the nonchyming-rhyming difference) is positive and
siznificant in each group. Among the dyslexics, only five children showed a
nepative difference and three a null difference, out of 27 subjects. There is
oo significant difference between the rhyme effect of rthe twa groups (¢ <
1.00).

Importantly, among the dyslexics, the effect of rhyme was positively
correlared with Full Scale 1Q (» = 34, p < 01}, which means that the higher
the 1Q the greater is the detrimental effect of rhyme on maemonic perform-
ance. Because it seems important to establish firmly that the intelligent young
children with sume reading disability exhibic an effect of thyme in short-term
memory, we took from the group of dyslexics those 13 subjects who were
unable to read more than 10 words in the reading rest, were aged less than 9
yr.,, but had. Full Scale 1Qs equal to or higher than 95, The mean age of this
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subgroup was 7.9 yr.; mean Verbal and Performance IQs were 100 and 103,
respectively; mean number of words read in the reading rest was 3.8, Per-
formance on rhyming and monrthyming items was, on average, 43.6%% and
61.9%, respecrively. The rhyme effect (16.3%%) was significant at p < 005
{fi= — 3.28) and was not smaller than that (14.8%) of the controls. It
tended to be greater than the one (6.9% ) displayed by a subgroup of nine
dyslexics whose 1Qs were lower than 95 and who were aged less than 9 yr.
It is worth noting, on the other hand, thar the over-all performance of the
dyslexics with higher 1Qs was superior to that of dyslexics with lower 1Qs
(55% and 46%, respectively; fng — 172, ¢ — 03).

DiscussioN

The most important conclusion from the present work is thar dyslexics,
like controls, are more accarate in remembering nonrhyming iterns than rhym-
ing ones. The effect of thyme is observed in a group of 6- w0 9-yr.-old severely
dyslexic children who, despite special instruction, cannor read on average more
than 3 or 4 monosyllabic and disyllabic regular words in 1 min. The data
show thar young dyslexics do spontanecusly retain information using a verbal
code.

Our group of dyslexics did not display an effect of rhyme significantly
smaller than the normal readers of rhe same age. Therefore, the discrepancy
between our previous results and those reported by the Haskins rescarchers is
not linked to their poor readers being poorer than ours.

After the present experiment was run, two relevant studies (Hall, Wilson,
Humphreys, Tinzmann, & Bowyer, 1983; Siegel & Linder, 1984) have been
published. Hall and his colleagucs tested normal and poor readers in Grades 2
to 4 for the recall of rhyming and nonrhyming letrers and words. The poor
readers did nor differ from the normal readers in their susceptilrility to rhyme.
This result was replicated with a group of poor readers whose achievement in
marhematics and a test of general intelligence was low relative to their age-
grade peers. The authors suggest that the differences in the effect of rhyme
thar had been observed in Haskins' experiments might reflect differences in
over-all performance berween the groups studied. In these cxperiments, per-
formance was generally much lower for poor than good readers, creating a pos-
sible scaling artifact. Hall and his colleagnes offer two pieces of evidence in
supporr of this explanation. First, the effece of rhyme exhibited by their
children of low ability for fourletter lists was strongly reduced with the more
difficult five-letter lists. Second, the subjects who displayed an effecr of about
306 at the averaged performance of 55% only displayed an effect of 3%
when the insertion of another task decreased performance to 30¢5. 'The results
presented in this paper support Hall, ez al's interpretation.
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Siepel and Linder {1984) presented reading disabled children, arithmetic
disabled children, and normally achieving children with lists of letters under
three different conditions: visual prescotation and written report, visual pres-
entation and oral report, auditory presentation and written report. Three
groups of age (7 t0 8,9 to 10, and 11 to 13 yr.) were examined. The youngest
rezding disabled children did not show an effect of rhyme whatever the con-
dition; the youngest arithmetic disahled children failed to show it with visual
presentation bur did with auditory presentation; the oider learning disabled
children and the normally achieving children always displayed sensidvity to
rhyme.  The authors concluded from these resules thar the use of phoneric code
in short-term memoty develops more slowly in children with learning dis-
abilities than in normals. However, an important methodological flaw as well
as a scaling artifacc may have affected Siegel and Linder's results.  First,
reading-disabled children would be expected to be at a disadvantage by being
cested wich letters and asked to transcode them from the wrinen o the oral
form or viceversa regardless of the rask. In Siepel and Linder's experiment,
reading disabled subjects always had o read or write, and in addition no
control for knowledge of letter names is reporred. If we want to know whether
dyslexics use some verbal mediation for remembering visual information, we
sboald not employ the very material for which they have heen diagnosed as
aboormal. This creates merely a circular argument and adds liule to our under-
standing of the basis of the reading disorder. Second, the level of performance
exhibited by the youngest learning disabled children in Siegel and Linder’s
experiment is so low (berween 13% and 33%) that a floor cffect may have
concealed the sensitivity to rhyme.

In conclusion, there ate now many studies supporting the notion that
poor readers and dyslexics can and do use speech mediations to code visual
informarion. ‘The results that do nor suppost this notion are questionable on
methodological grounds. However, this does not necessarily refute the claim
put forward by the Haskins group according rto which oood readers make
greater or more efficient use of speech coding than poor ones. What has been
shown here and in other stadies is that semsidvity to rhyme, as evidenced in
the recall of thyming and nonrhyming items, does not differentiate the groups
This is nor to suggest that other types of tasks cannor demonstrate group
differcaces.  For example, Byrne and Shea (1979) and Byme and Ledez
(1981) have clearly shown that deficient readers prefer semantic t© speech-
coding stracegies bur that they use speech coding ro the same extent as normal
readers when task properties strongly invite it. Bytne and Shea used a recog-
nition task (Mark, Shankweiler, Liberman, & Fowler, 1977). For word 1ists,
they found many semantic hut almost no rhyming false positive recognition
errors in peor readers, while good readers made borh kinds.  For nonword lists,
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however, poor readers etrors were predictabie from thyme. Byrne and Ledez
have also used the word and nonwoerd recognition task, plus the rask of recall
of either rhymiag or nonrhyming iems. Ia this experiment, subjects were
adults, either good ot poor or very poor readers.  Again, on the word-recogni-
tion task, poer and very poor readers made more semantic than shyming errors,
while good readers displayed the reverse pattern; in the nonword recognition
task, all the three groups made more thyming than nonthyming ecrors and chey
did nor differ regarding this effect. 1he recall task showed an effecr of rhyme
in each group, and no interaction with group. These results strongly suggest
thar poor readers (and presumebly dyslexics) are able to use speech codes in
memory, but that they rend to prefer semantic codes whenever possible. By
contrast, a good reader prefers to retain visual information in a speech-based
way. This might be an example of causality operating both ways. The ren-
dency to use speech-coding might favour success in reading, and success in
reading might reinforce the tendency to use speech-coding.
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APPENDIX 1
Word reading List
ou, os, duar, fil, mur, sac, clé, blé, pli, film, mars, parc, truc, bloc, ami, &,
¢pi, demi, mari, café, agir, ¢gal, unir, naif, abri, venir, tenir, finir, métro, mardi,
degré, glacé.



