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Psycheclogical Factors in Reading Disabilify

Frank R, Vellutino
State University of New York at Albany and
Albany Medical College ‘

Dyslexie is & medical term referring to disorder in reading, pre-

gumably due to some form of neurologicel dysfunction. It is also known

as speclfic reading disability and the tez-ms are employed intercha.nge-
ebly. 'I’he literature dealing with the problem, is uniform in its sug-
geation that dyslexia is an intrinsic devslopnental anomaly, the etiology
of which is qualitetively different from reading difficulties arising

because of extrinsic or envirommental factors. The fret remains, how-

ever, thaf. dyslexia is not a well defined entity é.nd its characteristics
are not easily distinguished from any other form of reading deficiency.
Indeed, same believe that there is little point in attempting to dif-f
ferentiate neurologically based reading disorder, from reading problems
c"a.used by other factors, especially siizce its remedy lies elmost ex-
clusively upon re-education and other behavioral treatment methods
(Internsticnal Reading Association, 1972).

Yet in 'spite of this attitude, ome, that from a practical standpoint
is remgoneble and :justified,r we are puzzled by children, aﬁpa.rently
normal in other respects, who have inordinate difficulty learning to read.
Such children have sttracted the attention of researchers as well as
practioners, and prompted them to circumsecribe their definition of the
Adigorder ta exclude prabable extrinsic causes, and consider ::; possi=

bility of basic developmental deficiency in the population so defined.

Thus it is suggested that dyslexia occurs in the child with average or
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-shove intelligence, who sustain no peripheral gensory deficits, severe
brain damage or other debilitating physical probiems, who has not been
hampered by seriéus emotional and soclal disorders, or by cultural
disadvantage, and whouhas had adequate opportunity to learn (Rabinovitch,
1958; Johnson and Myklebust, 1967).

With resééct to their rgading behaviors, dyslexics are described
68 children who have wiusual difficulty identifying words as wholes, s
well asvin segmentingdgggg into their campouent gounde. . They ealsv have
appa.rént difficulty ebstracting and generalizing the cammon constituents
of given words, and are inclined to treat those (words) containing re-
dundent elements (cat vs fat) as discrete entities. In eddition, dyslexics
are sald to be characterized by a prolonged tendency to ﬁ;ﬁéjorientation
dnd sequencing errors in reading and written language (e.g. calling b/d
: 6r was/saw). Such children also.tend to be poor spellers, and their
written languagé is markedly deficient\%n all respects.

There are also a number of othgr characteristics, not uniformly
spparent in dyslexics, but which are said to occur often enough to be
examined for their possible signiflcance (Bryant, 1965; Critchley, 1971).
Among those mentioned in'the‘literature are the following: (1) boys
are observed to have reading problems more offen than girls; the ratio
generally exceeding 4:1 (Eisenberg, 1966); (2) frequently, there is a
vsignificantvincidence of reading difficulties in the families of dyslexics
(Hermann, 1959; Hallgren, 1950); (3) there may be apparent difficulty
in other forms of representdtianal leerning, such as telling time,

naming the months and seasons of the year, left-right identification,

ete.; (i) the occasional appearance of neurological "soft" signs such
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28 sbnormal reflexes, or minor coordination problems, and (5) not in-
frequently, a history of developmental problems, particularly in one or
more aspects of language (Kawl and Pasamanick, 1954; Lyle, 1970). |
) It should be spparent that the criteria delimiting dyslexia are
not very definitive with respect to its nature and origin. Yet there
is enough suggestive evidence from research done to date, and from
clinica.l practice, to warrant further study of the problem. The remainder
éf this paper will be devoted to a brief outline of current concepfualiza-
tions of the etiology of specific reading ﬁisé.bil;l.ty. Relevant research
will be reviewed and integraied with the results of research issuihg from
our own laboratory. Each of the studies we will mention has employed
the forggoing criteris of dyslexia, as operationalized in standardized
tests of intelligence and reading ability, as well as in screening
measures to control for extrinsic causes of re;.ding difficulty. Thus
the results are generalized only to this /pgpulation. 1

The literature in the area of rea:ding disability has provided us
with 1.'.hree major theoretical viewpoihts. By far the most popular of
these is the suggestion that reading disa.bility is caused by visual=~
spatia.l confusion sﬁenming from neurological disorder. This posit‘ion
wes given initial impetus by Orton (1925, 1937) who attached particular
significance to the orientation and sequencing problems cbserved in

letter and word identification (e.g., b/d, was/saw). Such disturbances

were thought to be & manifestation of delayed development of loteral

daminance, resulting in the failure to suppress "mirror images" of

visual events, believed to be stored in each of the hemispheres. Several

variants of Orton's hypothesis have appeared subsequently, but all
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have in canmon, the v:lew, that dyslexle is primarily the result of
visual orga.nization and memory problems, Thus, the digorder has been

attributed to inherited directional confusion (Hermann, 1959); figure

ground difficulties (Bender, 1959; Birch, 1962); dysfunction in yisual

analysis and gynthesis (Birch, 1962); perceptual motor problems (Kephart,

1960; Crui ckshank, 1968; Frostig, 1967); and optical deficiencies
(Getman, 1962; Anapolle, 1967). ' |

The perceptual deficit hypothesis has enjoyed & surprising longevity
in spite of the fact that research evidence supporting it is, at best,
méégre. ﬁeﬁton (1962) makes note of methodological weaknesses and con~
flicting results in most of the studies appearing in the literature, and
conéludes that deficient form perception and impeired directional func-
tioning are not significant correlates of reading disability. However,
he allows for the possibility that perceﬁtua.l problems may exlst iﬁ |
children, younger than those employed &s subjects in the investiga.tions :
reviewed (i.e., 9 yea.rs and sbove). He also suggests that reading problans

-

in older children are, most likely, sssociated with dysfunction in same

- agpect of "verbal mediation.”

Scme research recently completed in our own laboratory supports
Benton's suggestion that realing difficulties may be associated with
verbal mediation problems rather than viaual—spatial disorder. In an
unstratified sample of children between the ages of 9 and 14, it was

found (Veilutino, Steger and Kandel, 1972) that poor readers performed

" considerably better in the visual reproduction of 3, 4 and 5 letter

words, presented techistoscopically, than they did in pronouncing those

gsame words. In addition, their performance was comparable to that of
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normal readers on the reproduction tesk, except for those configurstions

which taxed short term visual memory (i.e., the five letter words)., Yet,
the poor readers pronounced and spelled all of the stimilus words less
accurately tha.n the normals. |

Tn order to sssess Benton's (1962) suggestion that poor readers at
younger age levels may sustain perceptual disorder, & sequel to the
sbove study (Vellutino, émith, Steger and Kaman, 1974) campared the .
performance of poor end normel readers at ages 7 and 11 respectively. '
The major findings of the previous investigation were replicated in this
study, the results of both clearly indicating that the visual perception
of & word does not necessarily parallel its oral e)‘:zcoc.i:l.ng.2 This was
especially evident in the fact that poor readers in both studlies éppied '.
correctly, even those words on which they made a large vmnnber of "a.ppa.rent
spatial and sequential errors in oral reading (e.g., din/bin; cob/cod;
gung/snug; 1lion/loin). Thus it eppears that the positioﬁa.l inaccuracies,
80 often observed in the reading and wr:l.ttexi language of poor readers mey,
in fact, be linguistic intrusion errors rather than visual spatial
distortions. In simpler terms, our results suggest that when dyslexics
call & ™" "a" or "was" “saw," it isn't because they perceive ("see")
these items diffez"ently then normsl reeders, but because they can't neme
them éorréctly. A sﬁ.milaf conclusion was reached on the basis of
research done elsewhere (Iibermsn, Shankweiler, Orlando, Harris, and
Berti, 1971).

Additional support for the gsuggestion that poor readers sustain no
basic disorder in visual perception and ’visual memory is provided by the

results of several other studies conducted at the Child Research Center,
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In two separate investigations (Vellutino, Pruzek, Steger and Meshoulam,

in press; Vellutino, Steger, .Kame.n and DeSetto, in press) poor reeders -

* performed as well as normals in the immediate visual recall of varying

length words printed in Hebrew, an unfemilisr orthography. However, the
performence of both grcups was inferior to normal readers J.ea.rning to‘
speak, read, and write Hebrew, ewing to the latter children's familiarity
with both the orthographic and linguistic characteristics of the stimull
presented. In enother stuéy, employing & similar format (Vellutino,
Steger, DeSetto and Phillips, in press), poor and nomel readers were come
para'ble in the visual recognition of randamly arrayed Hebrew letters,
presented immediately after initial exposure as well as twenty-four hours
end six months later. In this investigation, as in the others, the non~
Hebrew grmips did not perform as well as the Hebrew groups. 'I'Ims s 1t
would appear that both short and long term visual memory are comparable
in-poor and normel readers s &n inference whlch can be genera.lized to 'both
younger and older children, aince our samples in two of the studies |
(Vellutino, Steger, DeSetto and Phillips, in press H Vellutino, Steger,
Kamen and DeSetto, 1974) were stratified at the second, fourth and sixth
grades. »

Finally, there is a substantial body of evidence that reading
disa.'bility is not attributeble to optical deficiencies as suggested by
scme authors (Getman, 19623 Anapoile, 1967). Lawson '(1961+)~in reviewing
a la.rge number of studies spanning a period of over seventy-five years,
observed that the incidence of visual difficulties was no greater in poor
readers then in normals, He thereby concluded, that specific reading ;"t

.

disability is a symbolic learning disorder caused by central rather than '»
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peripheral dysfunction. These findings coupled with the results of the
studies cited above, seridusly undermine the perceptusl deficit theories
of reading disébility, and strangly suggest’that the origin of the problem
’_will be found elsevwhere. |

The second most popular explenation of specific reading disebillty

" appearing in the 1ite¥ature, is the suégestion that the disorder is caused
by deficient integration of the sensory systems. This hypothesis was
initially proposed by Birch (1962), end later given research support by
Birch and Belmont 1196k4), as well as by sevefai other studies which qﬁ-
peared subsequently (Muehl and Kremenak, 19663 Beery, 1967; Zurif and.
Carson, 1970) In &1l these investigations, poor readers were less ac-
curate than normal readers 1n metching eimple rhythmlo patterns with thelir
visual rqpresentations. Similer results were dbtained in & number of |
other studies (Senf, 1969; Bakker, 1970; Zurif and Carson, 1970) reporting
significant differences between poor and normal readers in the temporal
organization of auditory and visual stimuli, presented simultaneously,
However, Blank and her associates provide an alternate explanation of re-
sults supporting the Intersensory deficit hypothesis, In two separate
experiments (Blank and Bridger, 1966; Blank, Welder and Bridger, 1968),

it was found that poor readeis' difficulties in sensory matching and
temporal_ordering tasks were due to their limited ebility to employ a
verbal coding system in the serial orgenization of stimuli presented to
them, a8 cumpared with normal readers who were apparently more effective
in utilizing verbél mneumonics to ald recall. The suthors conclude, ffqm
these findings, that reading disabllity may be sttributable to verbal con=

cept deficiencies rather than dysfunction in cross-modal transfer,
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We might also point out, with respect to the theory in question,
that in none of the studies finding reader group differences in-inter-
sensory functioning was there any. attempt to control for the possibility -
of group differences in intrasensory functioning. Thus s in two in-
vestiga.tions (Zigmond, 1966; Vande Voort, Senf and Benton, 1969), it
was found that poor readers were inferior to normaels on auditory-
suditory as well é.s auditory=visual infeération tasks (i.e., metching
and associstion), although comparable to thé normals in visuab-visﬁal
integration, And in our own study of the problem, we found that poor
and normal resders who were equivalent in ‘paired associates learning
within given modelities > were also coamparable in lea.rning 'between
modalities (Steger, Ve‘llutino and Meshoulam, 19723 Vellutino, Steger
and Pruzek, 1973).

It has a.lso been suggested by some suthors that reader group
differences in sensory integraf:ion may be due to attention and' memoxy
Pactors (Senf and Freundl, 19'?1, Vande-Voort and Senf, 1973), but
the possible nature of such disorder was not made explicit.

It ié apparent that research findings in support of the inter-
gensory deficit explanation of dyslexia are, at bes{;; equivocal., Yet
in spite oi’ conflicting results, it would be premature to reject
this theory and continued research in the area is certe:lnly warranted.

" The third and final hypothesis, to be discussed, is the suggestion
that reading disability is specifically g.ssocia.ted with verbal learning
deficiencies. Sevex(‘a.l variations of this idea have appeared in the
1:Ltera.ture, each relating to somewhat different aspects of linguistic

rt.mctioning For example, Rabinovitch (195h 1959, 1968) suggests that

- - 10




dyslexics are chara}:terized by subtle language defects which cé.n be

observed not only in poor rea.dj:ng ebllity, but also in expressive
language problems, word finding difficulties, deficient concept forma-
tion, ‘and difficulties in smb&ié lea.ining generally. |

Research suppqrting Ra.binavitch's suggestion is prmrlded by a
mnnber, of- s'buaies (e.g., Neville, 1961; McLeod, 1965, Belmont a.nd
Birch 19663 Iyle and Goyen, 1969) camparing poor and normal readers

- on measures of verbal and non~verbal "intel]igence. In all of these S

investiga.tions , poor readers were significantly 'below the normals on
the WISC Verbal subt,ests , and were found to be particularly deficient
on mea.sﬁres of verbal exprgss'ion and categorization. In contrast the
groups were comparable on the 'nén-ve‘rbal (Performance) subtests. That
these results were not simply the cumula.tive effect of prolonged read~
ing disebility is suggested in the finding of one ' study (Lyle and Goyen,
1969) that differences between reader groups at the first grade level
were of the same magnitude as ;iififerences ‘at sixth gra.cle‘.3

Two other studies (Fry, 1967; (AScﬁ:uj.te, 1967) att#mpted a more re-
fined analysis of the oral language productiona of poor and normal
readers. In ca.refully selec‘ted samples of gecond graders, normal
readers were found to be linguistica.lly more sophisticated than poor

readers, as manifested in greater verbal fluency, larger speaking |

vocabularies, better organizational and integrative skills, more abstract
usages, and syntactic differences in sentence structure. The authors,
in a later review, (Fry, Johnson and Muehl, 1970), infer no cause-effect

relationship between oral language patterns and reading disability.

However, they suggest that such deficiencies as those observed could

o ~ 11
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impair hoth word recognition and comprehension by limiting the number

and variety of (verbal) labels and mediators available for learning

- grapheme-phoneme associations, and for sbstracting meaning from running

text. The research by Blank and her associates mentioned earlier
(Blank and Bridger, 1966; Blank, Weider and Bridger, 1968) supports

this suggestion, in that poor readers were differentinted fram normal

" readers in integrating spatiel and temporal patterns as & result of

verbal labeling problems.

Additional evidence for l.inguistic deficlencies in poor readers is
derived from a longitudinal study by de Hirsch, Ja.nSky and Langford
(1966) in which pre-schoolers, sustaining a variety of langusage deficits y
were found later to have reading problems, However, these data can
only 'b; suggestive, since there was no control for the early school
experi/ence of the subjects in the sample; thus, it is difficult to be
certain of the degree to which subjects received adequate regding
instruction.

The studies discussed thus far have focused upon semantic end
syntectic deficiencies as possible causes of ’réadiLg disability, but

some authors have suggested that dysfunction in phonemic analysis (1.a.,

. analyzing the sounds in words) mey contribute to this disorder. For

example, Shaniweiler and Iiberman (1972), found that poor readers made
more errors in reading given words than they did in rggating the same
words read to them; and, further, that the types of errois made in each
instance differed. In reading, most of the errors were made in the
medial and final ﬁositions, and more often on vowels than on consonants.

Mever, in oral repetition of the words, errors were evenly distributed

12
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across the respective'positicﬁs, and fewer errors occurred on vowels
than on consonants. It was also found thaf poor resders substituted
“ieal" words for nonsense syllables, they were asked to read, more
often than the normal readers. The authors suggest, on the basis of’
theae findings:’that phonemic segmentation in speech perception is
quite different frém.phonemic segmentation: in decoding written languege,
apd that poor readers ma& not have developéd 8 consclious awareness of*
this distinction, As a result, they are inclined tp treat all words as
{ unit syilﬁbles, which, as'the authors point cut, beccmes problemstic,
considering the orthographic and phonetic camplexities involved in mepping
alphabetic symbols to sound. A.similar suggestion is mede by & number
of other authors (e.g., Mattingly, 1972; Savin, 1972; Rozin, Poriteky,
and Sotsky, 1971), ;lthough none were specifically concerﬁed with the
poﬁulation being considered herein, | |
Parenthetically, we might also note, thé work of Wepmay (1960, 1961)
who suggests that rea.ding difficulties, in same poor readers s may be the
result of maturational differences in the discrﬁndnation of speech gounds.
‘Such problenms, if‘they exist in this population, nay be more basic than ‘
the diffiéulties in phonemic}analyéis, described by Shankweller and
libermen (1972). waever, the evidence supporting this possibilify is
not impressive (Vernon, 1971; Vellutino, DeSetto and Steger, 1972 ).
"Sﬁpport for & possible rélaﬁionship between verbal learning problems
| ~ and ;éading disability is also proQided by a large rumber of studles
ihvesfigating pairgd—associates learning, in poor end normel reeders.
We may syntpesizé:researcy findings (Brewer, 1967; Zigmond, 1966) by

pointing out, that in most of the studieb.bonducted, these two groups
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"were m?m oftén differentiated on associative tasks involving verbal

canponents ) tha.n they were in the learning of non-verbal relationships.
Similer resul*z\?rEre obtained in studies recently caqpleted in our
la.bora.tory (Vellutino s Ha.rdlng, Phillips and Steger, in press; Vellutino,
Steger,, Ha.rding and Phillips, in press). Of particular interest is
our cbservation (Vellutino, Steger, Harding and Phillips, in press) thet
poor‘ réaders, in learning to é;ssociate novel visual stimuli with pro- |
nounceable nonsense syllables, were inclin‘éd to substitute "real" words
for these syllsbles more often than normals, As mentioned earlier, | th;l.s
tendency was cbserved by Shankweiler and Liberman (1972) and may be a
reﬂecticml,oi; phonemic analysis prdbléms in poor réaders , a8 suggested
bi these 'a.utho:‘cs. ‘

/ J

A variant of the lingulstic dafiecit view of reading Alralliildy e

the suggestion of some (Babinovitch, 1959, 1968; Blank and Bridger, 1966;

- Blank, Weider and Bridger, 1968) that "poor resders sustain basic disorder

in verbal concept formation. Such disorder is said o be particularly .
evident in the poor resder's difficulties in sbstracting phonic ‘
generalizations (e.g., cat, rat, cen --) 'r'an) However, the resulis

v

of & recent study (Vellutino, Harding, Phill:\.ps and Steger, in press)

suggest that such aifficulties are ,the result of dysfunctign :I.n verbal
lsbeling and integration rather than ba.sic disorder in categorical
processing: ‘In this investiga.tion, poor readers performed a8 well as
normale on i sual-visusl association end transfer tasks, but were less”
proficient than the normals in he initial learning and tra.nsfer of
visu&l-verbal relationships eimilar to those involved “in learning to

rea.d Furthermore, covariance analyses controlling for grouwp

i S
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d;l.f‘ferences in (visua.l-verbal) training eliminated obseﬁed differenées
in transfer, thereby implicating visual~verbal integration rather than

categorlcal functioning es a basic disorder. Thus, it is unlikely thet
poor readers? difficulties in abstraction and generalization tasks 'is a
result of conceptua.l disorder in the strict sense.

Fnally, a mqre exot:l.c explana.tion of reading disa.bility, one also
unique to. verbal\ leuning, is the suggestion that digturbanc’es in read-
ing and oﬁher verbal skills may issue from dysfunction in the transfer )
of informa.tion between brein hemispheres containing visual and ver'bal
assoclates, Based on the s;glit brain sutides of Sperry and his colleagues
(Sperry, 1964; Gezzaniga, Bogen and Sperry, 1965) as well as on the
clinfcal findings of Gesciind (1962) studying brain-injured adults,
Gazzaniga (1970) suggests that lea.rnihg problems in some children may

be the result of "e disconnected or partially disconnected brain, " We

k.ncw of no studies which attempted to assess inter-henﬂspheric transfer

problans in poor ree.ders end it may be fruitful to do so.

To sumarize the foregoing, we have outlined three major etiological
hypotheses, in explanation of dyslexia a_,nd have presented research find-
ings zl'ela.tix.ig to each. We have seen ,that‘, in spite of conflicting re~ |
sults which appeared in the lite:;'a.ture (Benton, 1962; ;Ternon, 1971) ricemt
findings weigh heavily egainst perceptual deficit the;:ries of readiné dis~
abvility, as suggested by Orton (1925, 1937) and others (e.g., Hermamn,
1959; Birch, 1962). Research data relating to the sensory integration
m;;bthesis of Birch (1962) ai*e somewhat more equivocal, and continued
exploration of this theory is clearly indicated. In particular, there

is need of additional Wmtation controlling . for possibi/e confound=

15
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ing by~ virtue of rea.dér group differences in intrasensory and/or verbel
encoding ability. ,

There seems no ressor to believe that reading disability is ceused
by eny basic differences between poor and normal z;eaders in paired
assoclates lea;ming (Brewér, 1967). Rather, ‘the evicience suggests that
these two grimp\s' are most often differentisted when such learning involves
& verbal camponent. In),fact these, and research findings cited earlier,
are consonant with suggestions, in the literature, that difficulties in

reading may be attributable to dysﬁmétion in one or more aspects of verbal

learning. That-reading problems- may be-associated with specific language

disordér, 18 an especially attractive hypothesis in view of recent research
which indicates that, whatever else reading is, it is a decidedly lin-
guistic function. Indeed, éevera.l aﬁﬁhors (e.g.y Guodman, 19703

Smith, 1971) have made an excellent case for couceptualizing reading as

.én information gathering process which leans heavily upon ‘linguistlic
ability, “in the genersl sense. However, given the possibility thet
reading disability is the result of language disorder, there remains ‘the
problem of determining the nature of such disorder and its rela.t:l,?nship

to the reading process.

As we linve swws, e lypotloess Bavanced have encompassed the semantic,
ayotacrtic and phonologic aspects of reading, but there are as y'et, no
définitive data ﬁhich give any of these functions etiologic prfaninence,.'
Perhaps tilis is because theﬁs\{ are not easily separated, e‘ith,er{‘"sin the
éhronically impeired rea\:ier, b‘ ér in the fluent reader. For e:q'émple prob-
lems in learning whole words mey well reflect specific diffgéulties in

. X . v
verbal labeling and media,tl!.on-as a result of semantic and/o% syntactic

/
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deficiencies, as suggested. Conversely, select disorder in phonemic
analysis may occur in the gbsence of semantic and syntactic problems, but
difficulties in any one of these areas certainly lead to difficulties in
tﬁe others, owing to their‘ interdependent nature. Thus, the linguistic
skills of chronically impalred readers are typicaj.ly fragmented and un-
relisble and their reading behasviors may appear to be gimilar, even
though their problens may vary as to basic origin. In contrast, pro-
ficient readers, are sble to make efficient and econamical use of a.ll

of their linguistic abilities and it is difficult to be certain of

those they employ, or of the priorities they set in deciphering any

bit of printed material (Gibson, 1971). Consequently, greater specificity
wlth respect to the 1inguistic correlates of reading disebllity 4is de-
pendent upon reﬂnement of ‘both our conceptualizations and. our messiTing
ingtruments, but conllnucd ruaoa':-nh in -t-,he ared would appear to be a use=-
ful course. We might add, in this connection, that language deficits of
the types proposed could theorefically accrue, either as a result of ex-

trinsic-experiential factors, or because of intrinsic developmental dis-

" order of neurologic origin. These causes are not mutually exclusive and

could interact to obscure bé,sic etiology. However, in our opinion it
would be cmmterproductive for researchers to defer from making such dis-
tinctions, especia.lly in view of the possibility tha.t doing so could lead
to significan’c, differences in the remediation of children so impaired.
The possibility that reading disability may be a function of de-

Pleiencies in inter-hemispheric transfer is, at this point, hypothetical,

~ since the résea.rch supporting this idea has been conducted exclusively

with adults and is, at best, suggestive. However, the hypothesis merits

consideration, and we dre currently expioz;thg it with children.

17 !
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With respect to their practical implications, the research findings

'strongly suggest that corrective measures issuing from yisuel deficit

?

explanations of reading disability may ha.ve little utility whe.tsoever.

Our own findings are particularly indicting for they suggest that

apparent perceptual .problm‘m in poor readers are a secondary manifestation
of verbal encoding difficulties. Thus visual training end discrimination
a.ctivif:ies, so highly touted by clinigians and educators of late, would
most likely have only the‘ranotest relationship to progress in rea.ding,_

unlesa they are designed to help correct specific inaccuracies in word

E!e\ceding _+ithin the context of remedial reading. These inferences are
supported by recent research ﬁ.ndings danonstra.tix/xg no signf:lca.nt
nela.tionship between visual-motor tra.ining end improvement in reading
(Rbginson, 1971; Hartmen and Hartman, 1J(33 faumlll, Guodman aud
Wiederholt, 1974).

The equivocal nature of research findings relating (inferred) de-’

ﬂciencies in cross-modal 'bransfer, to resding problems R dicta.tes that

the use of diagnosf:ic and re_n;edie.l measures based on this hypothesis is,

at best, premature. Yet we would not be surprised to find .widesp:_rea,d
use of auditory-vi;ual matching tasks among clinicians and educators,
given the popularity of the theory in question.

Finally, research data support the possible utility of remedia.l
a.ctivity designed to :lmprove the werbal skills of poor readers, but the
aevidence ig yet too scant and tentative to provide us with definitive
direction as to degree and kind of such remedia.tion. However, we have
iittle doubt that, wfza.fever the activity, it would be most effective if

implemented in direct relationship to specific aspects of the reading

18
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process. ‘Thus.diseriminetion treinlng to impruve phonemic anslysis may
_ have'little transfer velue, unless an effort is made to teach the child
something of the similarities and differences in spoken and w;i'tten
words (e.g,, Shankweiler and Liberman, 1972). Similarly, enriclment
activities designed to improve linguistic comprehension and expression:
in oral 1a.ngua.ge, are bound to helpv improve i‘ea,ding in a variety of
woys, but such a.ctivity would no doubt bve more effective if integrated
wlth other ranediétl procedures designed to correct specif‘ic reeding .

skills de:fici encies . -

B

Perhaps the mast"!igniftcant—facter-energing ~fram. resea.reh_inl‘ o __ﬂ___‘;m_
'both normal and abnormsl reading development, is that reading may 'be |
best viewed as a categorical a.nd synthetic function that necessita\.‘t\es
economicel and efficient use of all of the child's cognitive skills \
but most especially his linguistic a.'bilities. In fa.ct the fluent

resder may be described as a ver'bel gymnast who cen employ & variety
| of linguistic devices- for sampling the text selectively, or to use

Goodmen's {1970) terms , for "predicting and reconstructing” the in-

forma.tion conta.ined thereiri. The severely impa.ired rea.der does not ‘ “/ '
have such an a.rmamentari\ml available to him, and must be provided with |
alternate means of deciphering s message, when one or more of his de-
coding skills fail him, Thus the child who misreads the word PLUS and
responds ADD, may not seriously interrugt the intended mea.ning of the

passege, but if his response is SUBTRACT or DIVIDE, he may need some

other decoding mechanism that mediates to the correct meaning; for
example, khowledge of the component sounds of the stimulus word. Thé

latter implies & total and balenced approach to remedial reading, with
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' appropriate ‘anphasis on activities that sensitize the resder to &all of

'the festures of words and sentences (i.e., graphic, phonologic, sementic

and syntactic; Gibson, 1971), in relation to 'gfg.ven' skills deficiencies,

whatever their origin, We suspect that the successful teacher of reed-

ing adopts such an approach, whether she is aware of it or not.




Footnote 1 |

In ﬁosti the studies which heve recenfly eppeared in the literature,
regearch sampl_es’ have been more carefully selected than in many of the
early studies condﬁcigd (Benton, 1962). Our own sample selection has
employed individually administered tests of intelligence (WISC); and oral
reading, and phonics skills, as well as screening measures to exclude
children wlth groés physical and neurological defects, sensory aculty
problems, severe ‘emotional disorder, and frequent absences from school.
In addition a1l subjects attended public and parochial schools located
in middle to upper middle socio-econdmi’c areas, and none were clinic
cages. Comparisons between poor and normal readers were also characterized

by equivalent age and sex ratios.




Footnote 2 : . /
Also noteworthy, is the disparity between sécond and sixth grade-
poor readers obgerved in the second study (Vellutino, Smith, Steger and
Kaman, 1971&) ¥pected, the second graders' performance on letter
reproduction declined as the length of a word increa.sed, however, poor
readers in sixth grade both named and copied, from memory, all stimulus
words as well as normals. This was pafticularly impressive in the case
of the naming task, considering that the letters were named directly
after pronunciation of the words, and in view of the fact that these
subjects pronounced most of the words incorrectly. . These date suggest
that the poor readers were sufficlently well scquainted with the ortho-
graphic structures of the wérds to reproduce their létte;'s' in ’cw:'o.rrect
sequence, in spite of the fact that they did not identify them verba.lly, |
as whole words, The latter obviously {mplies intact (visual) perception
and memory. Perha.ps as important it supports the contention of those
(e.g., Kolers s 19703 Smith, 1971) who suggest that word identification

18 not accamplished by serial letter processing.

WA




Footnote 3

In nine studies conducted in our own laboratory (see references),

F

poor readers were significantly bélow normals‘on the WISC Verbal I.QQ

but equivalent to the normals on the Performance I.Q. These results

were obtained in children whoge ages ranged from 7 to 1% years.




R ‘ -

REFRRENCES

- Anapolle, L. Visual training and reading performance. \‘gournal of Reading,
- 1970, 10, 372-382. \ )
Bakker, D. J. Temporal order perception hnd reading reté‘rdation. In D. J.
Bakker and P. Satz (Eds.), Specific reading disability: Advances in theory
and method. Amsterdam: Rotterdam University Press, 1970.

Belmonts L. and Birch, H. The intellectual profile of retarded readers. Per-
ceptual and Motor Skills, 1966, 22, 787-816. "—

Bender, L. Specific reading disability as a m‘aturational lag. Bulle'ﬁin of the
Ortoen Society, 1957, 7, 9-18. ‘ : :

Penton, A. L. Dyslexia ia relation to form perception end directional sense. y

Tn J. Money (Ed.), Reading disability: Progress and research needs in
dyslexia. Baltimore: John Hopkins Press, 1662,

Birch, H. Dyslexia and maturation of visual function, In J. Money (Ed.),
Reading disability: Progress and research needs in dyslexia. Baltimore:
John Hopkins Press, 1962. " ‘

Birch, H., and Belmont, L. Auditory-visual integration in normal and retarded
readers. American Journal of Orthopsychietry, 1964, 34, 852-861.

Blank, M.v, and Bridger, W. Deficiencies in verbal labeling in retaided readers.
American Journal of Orthopsychiatry, 1966, 36, €ho-8L7.

Blank, M., Weider, S., and Bridger, W. Verbal deficiencies in abstract thinking
in early reading retardation. American Journal of Orthopsychietry, 1968,
38, 823-83h. |

Brewer, W. F. Paired-associate learning of dyslexic children. Unpublished
doctoral dissertation. University of Iowa, 1967.

Bryant, N. D. Characteristics of dyslexia and their remedial implication.
Exceptional Children, Vol. 31, No. Y4, December, 1965.

Critchley, M. Developmental dyslexia. ZLondon: Helnemann, 1964,

Cruickshank, W. M. The pro"blems of delayed recognition and its correction. In
A. H. Keeney and V. T. Keeney (ds.), Dyslexia: Diagnosis and treatment
of reading disorders, St. Louis: The C. V. Mosby. Company, 1969. ‘

™~ de Hirsch, K., Jansky, J., and langford, W. Predicting reading failure. New York:
Harper and Row, 1966. , .

Eisenberg, L. The epidemiology of reading retardation and a program for pre-
ventive intervention. In J. Money (Ed.), Tue disabled reader, Balbimoxrc:
Johns Hopkins Press, 1966. /an

Frostig, M. Education of children with learning disabilities. In E. C.
Frierson and W. B. Barbe (Eds.), Educating children with iearning dis-
"abilities, New York: Appleton-Century-Crofts, 1967. ~

Fry, M. A. A transformational analysis of the oral language structure used by
" two reading groups at the second grade level, Unpublished doctoral dis-
Qo sertation, University of Iowe, 1967. :

4 1
;e -




- - . "
» . 2
» .

.Fry, M. A., Johnson, C. S. and Muehl, S. Oral language production in relation
to reading achievement. afiong select second graders. In D. J. Bakker and P.
Sats (Eds.), Specific reading disability: Advances in theory and method,
Amsterdam: Rotterdam University Press, 1970 ”"

Gaézaniga, M. S. The Bisected Brain.- Neuroscience Series #f2, New York:
Appleton-Century-Crofts, Meredith Corporation, 1970.

Gazzaniga, M. S., Bogen, J. E., and Sperry, R. W. Observations on visual
perception after disconnection of the cerebral hemisphere in man. Brain,

88, 221-236, 1965. o :

Geschwind, N. The anatomy of acquired disorders of reading. In J. Money (Ed.),
Reading disability: Progress and research needs in dyslexia, Baltimore: Johna
° Hopkins Press, 115-129, 1962. ‘

Getman, G. N. How to develop your child's intelligence. ILuverne, Minnesota:
Announcer Press, 1962.

Gibson, E. J. Perceptual learning and the theory of word perception. Cognitive

Psychology, 2, 351-368, 1971.

' Gdodﬁan, K. S. Psycholinguistic universals in the reading process. Journal of
Typographic Research, 1970, 4, 103-110.

Hallgren, B. Specific dyslexia: A clinical and genetic study. Acta fsychiatrica
et Neurologia, 65, 1 287, 1950.

Hammill, D., Goodman, L. and Wiederholt, J. L. Visual.motor processes: Can we
train them? The Reading Teacher, Vol. 27, No. 5, February, 197k, p. L69.

2
Hartman,ﬁN. C. and Hartman, R. K. Perceptual handicap or reading disability?
The Reading.Teacher, Vol. 26, No. 7, April, 1973, p. 68L.

Hermann, K. Reading disability. Copenhagen: Munksgaard, 1959.

International Reading Association, Report of Disabled Reader Committee, The Reading -
‘Peacher, Vol. 26, December, 1972, p. 3kl.

Johnson, D. and Myklebust, H. Learning disabilities: Educational principles and
' practices. New York: Grune and Stratton, 1967. :

Kawvi, A. A. .and Pasamanick, B. P. Association of factors of pregnancy with
reading disorders in childhoo&, Journal of the American Medical Association,

166, 1420-1423, 1958.

* Kephart, N. The slow learner in the classroom. Columbus: Charles Merrill, 1960.

Kéieré,_P. A. Three ctages of redding. In H. Levin and J. P. Williams (Eds.),
Basic studies in reading, New York: Basic Books, Incorporated, 1970.

lawson, L. Ophthalmological factors in leérning disabilities. In H. R. Myklebust,
Progress in learning disabilities, Vol. 1, New York: Grune and Stratton,

196L.

Lyle, J. G. Certain antenatal, perinatal,'and deveiopmental variables and reading
retardation in middle -class boys. Child Development, 1970, 41, 481-L9l.




-3

Iyle, J. G. and Géyen, J. Perfor¢ance of retarded readers on the WISC and educa-
tional tests. Journal of Abhormal Psychology, 1969, Vol. 74, Yo. 2, 105-112.

Mattingly, I. G. Reading, the linguistic process, and linguistic awareness. 1In
J. F. Kavanagh and I, G. Mattingly (Bds.), language by ear and by eye,
Cambridge and London: The MIT Press, 1972.

MéLéod, J.'A.~<A comparison of WISC subtests scores of pre-adolescent successful
and unsuccessful readers. Australian Journal of Psychology, 17, 220 228,
1965. ~ ' .

Muehl, S. and Kremenak,‘%, Ability to match information within and between
auditory and visual sepse modalities and subsequent reading achievement.
Journal of EducationaX Psychology, 57, 230-239, 1966.

. 2L

Neville, D. A. A comparison of'the WISC patterns of male retarded and non-re
tarded readers. Journal of Educational Research, 54, 195-197, 1961.

Orton, S. T. "Word blindness" in school children. - Archives of Neurology and
~Psychiatry, 14, 581-615, 1925.

Orton, S. T. Reading, writing and speech problems in children. London: Chapman
and Hall, 1937. '

Rabinovitch, R. D. Reading and learning disabilities. In S. Arieti (Fd.),

American Handbook of Psychiatry, Vol. 1, New York: Basic Books, Incorporated,
1959.

Rabinovitch; R. D. Reading problems in children:; Definitions and classification.
In A. Keeney and V. Keeney (BEds.), Dyslexia: Diagnosis and treatment of
reading disorders, St. Louis: C. V. Mosby Company, 1960.

Robinson, H. M. Perceptual training - does it result in reading improvement?

Paper presented at the annual convention of the International Reading Associa-

tion, Atlantic City, New Jersey, April, 1971.

Rozin, P.» Poritsky, S. and Ct~usky, R. American children with reading problems
can easily learn to read English represented by Chinese characters, Science,
171, 1264-1267, 1971.

Savin, A. B. What the child knows about speech when he starte to learn to read.
In J. F. Kavanagh and I. G. Mattingly (Eds.), Language by ear and by eye,
Cambridge and London: The MIT Press, 1972. ‘

Schulte, C. A study of the relaiionship between oral language and reading achieve
ment in second graders. Unpublished doctoral dissertationm, University of
TIowa, 1967. : :

Senf, G. M. Development of immediate memory for bisensory stimuli in normal chil-

dren with learning disorders. Developmental Psychology Monograph, 1, 6,

1969.

Senf, G. M. and Freundl, P. C. Memory and attention factors in specific learning -

disabilities. Journal of Learning Disabilities, 1971, 4, 9k-106.

£

Shankweiler, D. and Liberman, A. M. Misreadingﬁ A search for causes. In J. F.
Kavanagh and I. G. Mattingly (Eds.), lLanguage by ear and by eye, Cambridge:
and London: The MIT Press, 1972. '

-~

. ' - 26

14




B e

Smith, F. ﬁnderstanding reading: A psycholinguistic analysis of reading and learn.
ing to read. New York: Holt, Rinehart and Winston, 1971.

Sperry, R. W. The great cerebral commissure, Scientific American, 210, Lo-52,

196k,

Steger, J. A., Vellutino, F. R., and Meshoulam, U. Visual-tactile and tactile-
tactile paired associate learning in normal and poor readers. Perceptual
and Motor Skills, 35, 263-266, 1972. o

Vande Voort, L. and Senf, G. M. Audiovisusl integration in retarded readers. -
“Journal of Learning Disabilities, March, 1973.

Vande Voort, L., Senf, G. M., and Benton, A. L. Developmént of sudio-visual
. integration:in normal and retarded readers. Child Development, Vol. 43,
No. L, December, 1972,

Vellutino, F. R., DeSetto, L., and Steger, J. A. Categorical judgment and the
Wepman. Test of Auditory Discrimination. Journal of Speech and Hearing Dis-
orders, Vol. 37, No. 2, May, 1972.

Vellutino, F. R., Harding, C., Phillips, F. and Stegér, J. A. Differential
transfe; in poor and normal readers. Journal of Genetic Psychology, In press.

Vellutino, F., Pruzek, R., Steger, J., and Meshoulam, U. Immediate visual recall
. in poor and normal readers as & function of orthographic linguistic familiarity.

" Cortex, in press. : ' '
Vellutino, F., Smith, H., Steger, J., and Kaman, M. Reading disability: Age
differences and the perceptudl deficit hypothesis. Research Report

815, 197h. |

Vellutino, F. R., Steger, J. A., DeSetto, L., and Phillips, F. Immediate and
delayed recognition of visual stimuli in poor and normal readers. Journal
of Experimental Child Psychology, in press.

Vellutino, F. R., Steger, J. A., Harding, C., and Phillips, F. Verbal vs non-
verbal paired-associates learning in poor and normal readers. Neuropsychologia,
in press. -

Vellutino, F., Steger, J., Kaman, M., &nd -DeSetto, L. Visual form perception in
deficient and normal readers as a function oi age and orthographic--linguistic
familiarity. Research Report 7h4.119, 1974. -

Vellutino, F. R., Steger, J. A. and Kandel, G. Reading disability: An investiga-
tion of the perceptual deficit hypothesis. Cortex, 8, 106-118, 1972.

Vellutino, F. R., Steger, J. A., Pruzek, R. M. - Inter"ﬁs intrasensory defieit in
paired-associates learning in poor and normal readers., Canadian Journal of
Behavioral Science, 5 (2), 111-123, 1973. ‘ ‘

&

Vernon, M. D. Reading and its difficulties, (nwb~i3s%, Inglands Cambridge
University Press, I9TL

Wepmaﬁ, J. M. Auditory discrimination, speech and reading. The Elementary School
 Journal, 9, 325-333, March, 1960.

27




- N 5.

) . ',‘. \\\ . .

Wepman, F, M. The interrelationstip of hearing, speech and reading. The Reading
' Teacher, 1li, 245-247, March, 1961

Zigmond, N. Intrasensory and intersensory processes in normal and dyslexic children.
A Unpublished doctoral dissertation, Northwestern University, 1966.

Zurif, E. B. and Carson, G. Dyslexia in relation to cerebral dominance and
temporal analysis. Neuropsychologia, 8, 351-361, 1970.




