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0 INTROBUCTION
In the past fifteen years, intense research on

Spe01f1c Readlng Dlsablllty (QRD) has brought progreso

T on a number of contentlous 1ssues These 1nclude

reflnement of both theoretlcal (Benton. 19?5) and
operatlonal definitions- (Rutter,: 1978 Valtin, 19?8),-
general acceptance,of the 1dea that no single cduse of
the disorder exists (Boder, 1973; Mattis, French, &
Rapin, 1975:. Vellutino, 1978, presents a dissenting.
opinion); and the realization that SRD may reflect

deficits not just in.primary sensory function, but also’

“in higher level processing (Vogel;'l975; Rutter & Yule,
31975;'many others if:%d be mentioned)' - Progress has

,also occurred in-assessment of prevalence (Benton, ‘

19?5). and in testlng spe01flc hypotheses about the

‘locus of dlfflculty (Shankweller & leerman, 19?2.

Perfettl, 1977) . .
In this researeh, variPus sténdefdized reading
tests have been used %o categorize SKD subjects as

deficient in.particular, skills, and many tasks have |

subsequently been used to assess other skill levels
for comparison. In a paper only indirectly related to

: ' . & e



readiné research.-Hdnt, LUnneborg.,& Lewig, (1975), 7

‘addressed the question. of how performance on

intelllgence tests is related to the sort of abilities . -

. in wh;ch cognitive psych010glste could be 1nterested.

"It would be 1nteresting if we
found that the psychometric tests
require one sort of ability and the
cognltlve psychologist's tests
require anotheg, but the same Mhdi-
- viduals who possesg {or lack) ohne
set of abilities posgssess or lack
the other." (195) '

This passage succ1nctly describes the Qdeaifehind most

.SRD research At the_same time, the passage suggests a
udlmen=1on of commonallty 1n previous studles where
change mlght prove proflteble. In:addltlon to thej‘
‘eubstantive goals explained below, it is hoped that the
present work will heﬁe some value as_an'expioratory
study with'seme originality on'that'dimension::?hich
is the selection of indepeﬁdent variebie. 'How.fhis

will be done is drawn. out by the'ﬁaiigﬁing review of

tﬁe lf%e?atgre. l ' . a

l REPORT OF PREVIOUS FINDINGS
1 1 Definition of the Disorder . . s \ .
In his appraisal of current definitions of SRD, . ”}/’

Eisenberg writes,

PEECRR P




"...a8 a eliniciay, I am convinced...-;
that a disorder...(hetter, a group .
of disorders) existsowhich does

. somehow correspond to a category. of
patients who fail to learn to read

in theé absence of any of the N
ordinary causes for poor reading,"
(1978, 31)

While there is general agreement that SRD exists as
-a elinical entity, its preciseAdefinition has been
the subject of much debate. The sense that tﬁere'is
no apparent reason for a child's failuré to. learn to
read is at thalheér% of all associated research. It
is, as might bé expected, a difficult-s;ntiment to
‘convey in scientific language, though tha{. of
course, is no reason not to attempt a definition._
Michael Rutter (1978) dissects the World

Federation of Neurology characterization of SRD,
concluding that it is "unsatisfactory'and unwarkable.“_
(lh)I.Thé WFN definition, for instance, implies that
SRD cénnot be diagnosed in poof children. 'In other

respects, such as specify;j g dependence on *'funda-
. LY -

. mental cognitive disabilitlies,* the definition is -

too vague to be useful.

While it is not the goal of this haper to add

to the continuing discussion of a suitable definition,

" or even to repért all the arguménts adduced thus far,

TN
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it is certainly necessary to offer a definition.

e , Though reasonable and carefully eoné%qﬁred. the

| following is néither final nor universally accepted.
“In Bénton's wordé. SRp is,

"Inexplicable failure to learn Z,
to read by a.child whose intelyi-
gence level, oral language develop-
_ : ment, and.sensory capacities appear
| . . to be fully adequate to permit the
- ‘ development of reading skills; who
- * ~has had the benefit of conventional
classrooT/instruction in reading;
and who, “at the beginnimg of his
schooling, had normal motivation
to learn tc read.” (19?5.§)

The operational definition of subjeét groups for

t

this work appéars 5elow. .
4 Before méving on, however, it is worth notiné

‘:é'furthe; point related %o definition,  a point also
made by Rutter (1978). ,éRD and generzal reading

backwardnesg are entirely different. ;The latter -

refers to #n assessment which does not take intelli-
0 aécount. l?he former refers to reading
backwardness which-gannot be explained in %érms of

1Q. On‘thq average, children suffering the gen%ral

"condition will be of lowef.intelligence,than SRD -
children. Rutter éitéﬁ his recéhﬁ epidemiological ‘

studies in Britain' as evidence of such & 'distribution.

. . . . .
. . . ;
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The* importance 6f-IQ_a$'one of the diagﬁostic '
- eriteria creates problems in the assessment of
‘reading ability, problems which are well treated in
valtin (1978). The decision rééarding which form

of IQ score to use in delimiting a popul tioh.
Verbal, Pefformance, or‘Full Scale, inevZ;Lblﬁwbiases
the group chosen in some way. Measures‘of severity
6f1disability are subjeect to regression effects, for
.example. As Rutter explains, (1978,.183), with an
imperfect correlation of mental and reading ages,
children above average on one measure wWill be cleser
to the mean on the other (similarly fcr below, average
childrén). The first hurdle faciné\SRD researchers,
therefore, is delimiting_a.sample or samplés.

Once this is done, gréup reading levels are-
considered the dependent variable, permitting
c?mparison of groups on an indepe dent variable,
-usually pefformance on a "“task cohsidered critical
to the reazding process. Much'wo;k not touched
upon here has been devoted to the refinement of that
initial grouﬁing, in full awareness of the statist-
ical complexities .of bredicting eriterion levels of

achievement. Rather less attention has been paid to

~
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the other end, to selectioﬁ and administqqtion-of .
the task. This is not to say that ﬁany tasks
haven't been used. Rather, there seems to be less
concern with the theoretical aspects of ch01ce of
task,rané with explaqifion of why predicted and
observed effects occur.™ This. may. stem from the
relative lack'af-communiéation between students of
normal and of pathological reading, which seems to

have cost the latter a model of the reading process.

Alternatively, it may result from what Perfetti

refers to as &

to deseribe cognitive processes by reference tq-

linguistic structures." (1977, 1) In-any event, . - ¥

here we will be more ?:ﬁcerned with process than

with definition. Consequently, a hajor focus below
will be justifying the‘éhoicé of comparison test.
1.£ Prevalence

Prevalence can vary w1dely from country to

country. This variation mlght be explained in te mé\

of the structure of writing systems.. For example, a

(comparatively) reduced incidence of SRD in Spain

and Italy (Makita, 1968w Faglioni, et al., 1969;
both cited in Benton, 1975,3) could be a function of

' o

neral disenchantment with attempts. -




-

' bated in comparing reports from several countries., f

the greater regularity of representation of phonemes
by graphemes in Spanlsh and Italian than in Engllsh
orthography. Different arguments of structural .
gdventage can pe.advanced in the case of Japanese.
Though Béﬁton (1975.5).vfbr oﬁ?f—dismisses_the idea

that SRD is not recognized as such in countries

claiming lower rates, research is not yet suffic-

iently far advanced for strong opiniong on the

dlsoarlty to be well defended. _The problem of data N
compatlblllty stemmlng from uncertainty -in deflnltlon .

and measurement of underdchievement must be ‘exacer-

Nonetheless. the hypothesms presented below is
relevant to dlscusslon of the representatlon of

1inguistiq/gnits in orthographic structure. If =~

sustained, \the hypothesis will remind us that phOHEtic

regularlty issnot the only sort critical ‘to the

L and perhaps suggest further avgggé;\\\

of investigation into these international differeTfes.}

readlng proces

In the meantime, specific findings are presented. —-
Benton (1975,3) reports a rate of about 30/.L000
boys and 5/1000 girls of elementary school age in the

United States and Britain., The sex difference is

\




" olds on.thé Isle of Wight and 10% of 10-year-olds

N
L N

“establ%shec beyond doubt,” but occurs only in the

-

specific condition That 1s, there is no apprec1ab1e

qex dlfference among disabled. readers suffering ' ,

'generaiized learning difficultiesr kutter and his

colleagues. thrpugh epldemlologlcal studies in
Brltaln, have demonstrated regional dlfferences in

incidence. Rutter (19?8L 25) reports 4% of lQ—yeare

oy . . . s
i London were diagnosed as having SkD. (This 'was

previqusly reported-as 3.5% for the Isle of Wight

and 6%‘for‘London (Rutter & Yule, lé?S. 135). I am

’ not aware of any ‘reason for the dlscrepancy ) The:

sex dlfference was also observed in these studles,
w1th a ratlo of 3 5 boys to 1 girl. As w1th the
1ntepnathnel varletlpn. the reglonal}differences are
fascinating. One hppes they‘will>stimulete‘fUrther

research.

“1.3 On a Unigue Basis for the Disorder

As suggested above, an element cf-prcgrees ini
the ‘study of $RD is the growing realization that no -
single‘cause exists. fhougﬂ in almost a century of
fesearch many possible causes o{\lcgpéenital word
blindness' (as it was ¢nce called) have been posited,

the idea that more than one of these might be
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required for a full: account 1s.relat1vely recent
Boder (1973, 664) cites papers by Myklebust (1965) ‘and
Qulros‘(1964) 1n whlch two syndromes, or pattehg: Qf:

L

deficit, are‘descrlbed. In each case, the divi

;1is between auditory and visual process stfunCtigné.

As important as the exact nature of the split is the
emerging notion of dyslexics as a 'heférpgeneous'_
group. . . P '

- The impetus for this rethinking was obser&étioﬁf
by many imres-t'ii,;gato:r‘c of several chafacteristic
patt?’,5—9§Lpe;;\?mance dlfferentlatlng SRD qubaects
on tALEF aimed at hypothesized loci of dlfflcultyh :
Vellutino (1978, 67) suggests, without elaboratlon.

‘that the results of sight word.learning and  word

analysis skills refleet the amount of exposure'q child
has to either strafeg&. "Thls idea, he claims, is more
parsimonious than appeals %o néurological dyéfunction”

which it is, as an idea.’ Unfortunately, very little

1
&

is offered 1n support of the clalm. Slnqg it would
be difficult to develop a2 measure of ‘exposure to’
strategies! sufficiently precisé for a test of the
hypothesis, Vellutino®s idea lacks fallibi}ity. and -

cannot be accepted simply on the basis of parsimony.

-
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-Motor Dyscoordination; (iii) Perceptual ﬁisqrder.

@ -

.In the swing %o ﬁultiffactor_thedries. péperé '
by Boder (1973), Mattis, Fnencﬁ & Rapin (1977) and
Doehring & Hoshko (1977) afe most important for our
purposes. Mattis, gj_gl.gtested‘liﬁAchi%s;en ranging-
in age ffom 8 to 18 years. The children were
divided into three groups - brain-damaged withou%
readlng dis ablllty ({n 59) ﬁrain-damaged wiﬁhi
reaaing disability (n 31); énd non-brain-damaged with
réading disability (g‘f29): Across the two dyslexie
groups, no significant differences were found, but rather,
similarity in the existence of{%hreé syndromes or.
patterhs of performance. -&he patterns were Jlabelled '

: ) . i .
(i) Language Risorder; (1ii) Articulation- and Grapho-

)

—

The first of NMattis®' groups was characterizedyby'
! N

r
-
—

significahtly lower Verbal than- Performance IQ.l

A second symptom was anomia}-which the authors

- : ’ AN
- suggest interferes by impeding\acquisition of a

'recognition vocabulary.®' It is ‘interesting to note b

1. Harrlngton (1967) suggested that such a dlscren- ‘
ancy is a superior indicator of SRD. Mattis, , et al. -
do not use ¥-as such because it is also apparent
in "disadvantaged and disturbed" childrep with
normal reading skills., .

T
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'that w1th1n this group of children, the most severely

4

'1mpa1red are unable to name the letters. a w1delyr/

w

reported flndlng. Vellutino, in what- llttle exrlicit
argument_he presen;s_againstAMattis. et al., claims
that poor readers confuse letters (i;e.. reading b
for d) because of failure to learn the names of the
letters (1978, 108). His point is that the problem
is not one of sensory function, but his argument
against Mattis falls down on methodological grounds.
What.he has done is take one symptom, letter confusion,
and associate it with another, inability to name
letters, explaining the first in terms. of the second.
In the framework of the present thesis, confusion
of, and failure t6 ﬁame létters'would be explained
by a common, substrate dys}unctién. it is upfortunate
that Vellutino uses this example,of-a linguistice -
failing against the theories of Boder, and Mattisf
et al. (among others). 1In ascribing té these authors
the theory that "dyslexia is caused by disorder
either in visual or auditory functioning, "- (108; his
emphasis), ¥ellutino is misrepreseﬁting them. This can
be judged in BRoder's case after the discussiqh of her

work which:follows. As for Mattis, et al., 39% of

11
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their suﬁjects'were incihded'in the ‘Language Disorder*

group, and their description of subtypes does indeed
allow for what Liberman, et al. 1971) call 'linguistic

intrusion errors.'

Returning to description of the syndromes, the

‘second of Mattis, et al.'s groups contained children

with roughly equivalent Verbal and Performance IQs.
These subJects had difficulty blendlng phonemes, and
typlcally omltted consonants or syllables when
reading or writing. The thqu group, while possess-
ing intact language and speech, could not associate
letter§ with sounds or words {(i.e., coﬁld not-
associate graphic witﬂ either physical or linguistic
forms), due to é%tremely,poor visual processing.
rﬁbder (1973) had similar results in her attempt
to identify clipical subtypes of SRD. Her first
group, the 'dysphpnetic dyslexics,' were character-
ized by problems in word analysis and synthesis. Such
children, while able to sight read wofd; learned as
wholes, were unable to break down new words into
segments. Boder referred to syllables and letters,
specifically, as segmentg. Any child who could not

break a word into such segments, might also have
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difficulty analysing into other subword uﬁits; ;t, for
example, the morphological level; This foreshadows
subsequent arguments.

The second of Boder's group;T the ‘'dyseidetie
dyslexics', was defiecient in perception of whole words
as gestalts, and of letters, but-was capable of
analysis and synthesis. Such children are able to
‘read and spell phonetically, but have difficulty
decoding phonetically irregular words. Given a
rhoneticatly 1rregular alphabtet, these children would
be in much the same p051t10n as the éysphonetlc
dyslexics, having difficulty with ana1y31s into’ sub-
word units. ‘

The last of.;;é\divisions encompasses ;he mixed
dyseidetic-dysphonetic dyslexics.' As ﬁhe iabél
suggests, fhese children wége deficient in both
analytic and gestalt function. They failed to read by
sight or 'by ear' (67b). Accordlng to Boder, they
were moréLllkely to make the reversal errors with
letters than are chlldren of the flrst category. . S8ince
the statistical analysis was ihcoyplété at tﬁe time of her
writing, Boder could not present guantitative support for

this impression. She does, however, report subgroup

numbers for 107 children, ranging in age from 8 to 16,
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selected from a pool of 300 originally chosen with

.reference to a "standard operational definition." Of

the a, 7 fell into an 'undetermlned' group; 67 mani-

fested dyqphonetic patterns of reading and spelllng;
10 were dyseldetlc. and 23 fell in the mixed catego
Clearly, BRoder, llke Mattls, et et al., believes that
SRD reflects various higher processing dlfflcultles,
which 1nclude language disorder. Hhv1ng provided
reasonable grounds for cla;ming that at”ﬁé&éf some
portion of the specifically reading disabled populztion
can be considered '1aﬁguage-disordered%.‘we can now.
narrow our focus to that group alone. The spirit of
the following attempt to specify how a language dis-
ability affects reading is captured in a passage from
valtin (1978), ih whicﬁ it is recommended that,

", ..research be based on an.explicit _

theoretical model of the reading

process, one in which the individual

subskills are identified and their

interactive connections laid open to

view." (219)
Since D.G. Doeh#ing is explicitly in agreement with
these ‘sentiments (1978), and éince he kindly provided
subj s of the present research, an excellent way to

begin the next section is to consider Doehring & Hoshko's

(1977) monograph. .

L]
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l‘.ll- Reading;‘Disabilit'y;-ab&gﬁage Disorder - (i)
Doeh fx; & ﬁqshko (léfé) obtained subﬁéﬁts from ,
summgr p grammesqfdr reaéiﬁg and learning disordered
child®en, and from public échool.prograhmes directed

at-learning and languagedisorders. The children were

placed in one or other of + éroups: *‘R* (n 34Y, -
containing those with reading problems; and *M*

{n 31), those with mixed problems. We are concerned -

here only with the 'R' group. \\\¥
The motivation for applying as many as 31 dests

& .
of reading-related skills to these children is to pe:mit

use of the 'Q-technique' of factor anq}ygis. This
technique groups children according to patterns of
performance, rather than grouping tests by *Eatterns of
children. * "Though allowing groups to fall out in test
results}is a post-hoc approach, it is effective, and
paralleled in other disciplines, such as biology, which
has its *numerical taxonomy* approach-to classification.

On the basis of test results, 31 children were
divided into three subgroups. 3 children could not be
classified, as their loadings weré not high enough on
any factor.: The'tests deailt with visual matcping,

auditory-visual matching, visual scanning, and oral
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'y/kiééaing of letters, syliébles, words,'pseudowords;

and sentences. Children in the first gdbgroup did

well on visual matching, but ora reading

tests iqulving words and syllables. fhé second
group performed well on visual scanh ng and poorly

* on auditory-visual matching and ordl reading of words.
For these chlldren. Doehrlng & Hos ko DOSlt
"difficulty in. rapldly a30001at1n prlnted and spoken
lettérs.” (285) The 1 Lt subgroup \performed well on
the matching of letters\(in contras with the second),
and poorly on matching of words and‘syllables (in‘
contrast with_thelfirst). For this group, the authors
infer a problem with the percéption of sequential
information. -

One of the 1nterest1ng dlfferences noticeable in °
'Doehrlng & Hoshko's results is that only in the third
group do we find a real polarization, with performance
within one set of tests fénging from very good (letters)
to very bad (syllables) on the visual matching and
auditory-visual matching tests. Closer inépection
reveals more specific within-bétfery differences of

some interest. FPor example, there is a gap of almost

two factor scores between CVC words and CCC strings on

»
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visual matching. Aiéo, scores on auditory-visual :
match?ng of words and CVéC syllabres are consider- r
ably below letter scores, While the score for-CCV2
syllables on this test is higher than word or-CfCC
scores, it-ig a smaller difference. Nonetheless, it
is *in the right direction', which is sufficient for
our present, speculatiwe purposes. |,
Interesting effects are aiéo observable in the
second subgroup'’s scores. In auditory-visual, the
.trend was for letters and CCV'strinésjto be ﬁore

difficult than CVCC syllables, which is the reverse of

_ the effect found for the third group. 1In visual

matching and scanning, howeve},'performance with

vowél-less strings is again superior to that with

words or CVCC syllables. These differences are small

but consistent. HOWever..poténtial significance of

the trends might be lost by too narrow a focus on L
individual subtests at the cost of more molar \\\\\
qualities. That is, there seems to be one major

distinction between the various stimuli. Some, like

the letters and the CCC and CCCC strings might be v

thought of as pictures, their orthographic'nafure

* . - . '
secondary to thelr existence as shapes!. Others,

-~
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obviously including words and syllables, are more

'linguis¥ic.' These afe(less 1ikely to be dealt with
simply as shapes. '

A similer diétinctibn exists among the tasks,
t00.. Visual scanning can be performed on almost any
sort of Stimﬁli. Oral reading and auditory-visual
Tatching are clearly linguistie, and therefore, are

qualitatively different tasks to the scanning.

. Visual matching is rather harder to characterize,

and might be thought of as a mixed pictural-linguistic,
task,'for reasons discussed bhelow.
These gross distinctions do have somegvalidity

in the within-battery differences described zbove.

" . However, teasing the distinctions out of the data

might be simpler,’ were it not for some confoundihg
potential interactions between task and stimulus type.
Figure 1 is a rough analogue of Doehring & Hoshko's
Figure 1. For the sake of this speculative diversion,
several elemeﬁté of the original have been dropped,
and others emphasized, fo bping out the linguistic-
pictural dichotoﬁy. The figure hints at an answer-
‘to the question, which do the children perform

better, linguistic or pictural tasks? With the first
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group, there is a neat result: they perform the
liﬁguistic tasks better than the pictural, The

second group also has a feasoﬁably clean cut difference:
they perform better on pictﬁral tasks. We can also
-£ee that both these groups make a decision about

the visual métchiné tack: they treat visual matching
as linguistic, with predictable consequenées for

their performance. The third group has rather more
va;iance ‘than the others. Clearly, they do well on
the pictural task of scanning, and poorly on auditory-
visual matching. ﬁut in the *dual-natured’' visual
matching area, the tests are divided into pictural

and linguintic, with the former (involving letters)
%eing easier than the latter (whieh involve Qords and
syllables).

In this way of lookiné at things. wé see a;
interaction between what kind of task a child finds
easier,'linguistic or picturél, and how the child
categorizes a. stimulus with respect to that dichotomy.
Parehthetically. Evoked Potential research provides
an interesting, related observation. The bpéin-wave
pattern measured iﬁ.response to the stimulus

will be different when the child is expecting a
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o
letter than when she is expecting a number, Thai is,
the primary sensory registration pattern will be much
the same, but the subseqqgnt. coénitive:process
patterns will‘?e quite_dissimilaz,\

If come subjects are having more difficulty in"

ing tasks with words and word-like stimulir (i.e.,
a CvVece seéhence, could ,be a word), we might be
aﬁle to capture qnat behaviour with a levels-of-
nrocessing type fecall task, as used by Craik &
Lockhart (1975). 1In any event,rputting speculation

acide, we are ready to consider some further results

on %énguistic processing in disabled. readers, before

moving on to an actual model of the reading brécess.

1.5 Reading Disabili%y\and Language bisorder ~ (i)
Ferfetti and his colleagues in Pittsburgh, and
Vellutino and his coileagues in Albany have sought
differences in what they call *'verbal coding, ' with
quite similar results. Perfetti, Bell, Hogaboam, &
Goldman looked at naming time for four kinds of
stimuli: colours,-digits. picture, ?nd words.
Reaction time (ﬁT) iq this‘naming task was considered
to reflect "the availability and usefulness of codes

that are constantly used in normal reading." (1977,2)

(N
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Finding no dif#:?gnces'betwéen their skilled
and less-skilled readers én the naming of colours,
digjts, ard picfures. the auth;rs ruled out simple
/ namdng problems for the less-skilled. They infer
difficultéag;ijf;erbal coding (here, presumably,’
| decoding) at the word and gyllable levels, since
iﬁcreasing the number of syllables increaéﬁ;/the éap &

»

between subject groups. The ability to use context

—te

was said not toc differentiate the groups, however,
<ince both showed facilitation of response through
presentation of a written context in voealization

latency measurements. While the test situation is not

described in any detail, such facilitation strikes one

as rather odd, csince the less-skilled readers, for whon

less of the context should have been available, o

PSP PR

improved their scores by 19%, as opposed to 6% for the
. -

skilled readers. \Vhatever the locuz of difficulty,

-the disadvantaged group_shQuld not have been able to

take so much advantage of written information, unless,

of course, their originai VL scores were so low that

any improvement would be comparatively large asta

peréentage. ) - s

?

One drawback to Perfetti's work is that all
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disabled readers are lumped together, in spite of
evidence that there are several quite separate -

patterns of underlying dysfunction. However, the

concept of verbal coding difficulties zalso receives

support‘from Vellutino. His subjects, ranging in
age from 7 to 14, both poor and normal readers, were

required to copy, pronounce, and &whére appropriate)
spell out stimuli, including three, four, and five

. ‘ 1
item words, scrambled letters, numbers, and geometric

designs. The poor readers were "considerably better"
in‘ copying than naming verbal stimuli, often mis- (/
pronouncing words that they spelied correctly.
Intefestinglykzthe latter error also happened with.

normal reagers on‘ the word *'loin', which was read as

'“&4Qn' (1978, 83). That strikes the observer as being

-

tﬁe éffect of word frequency'oﬁ guessing. .

Fox & Routh (1975) perforned a developmental
study of the ability to segment spokgn lanéuage into
words, "syllables, and phonemes. The longest period
of deveiopment was found to be necessary, for segmenting

syllables into phonemes. Improvement on this task was
¢
recorded from ages 3 to 6. This skill hag also been _

associated with 'reading recognition and comprehension

~
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Zurovéﬁ 1973, cited in Patel, 1978,24). "'-Wd
Much of the research considered so far has
found poor perfarmanée by disabled readers on tasks

involving separation or blending of linguistic
segments. At this po{ht,_we could begin-to build a
theory incorporating this ;oor.performanée} arguing
for the influence of maturatibnal lag, iqﬁer@ensory
integratioﬂ difficulties, and prob]éms with sequences
of symbols.vao doubt such deficits are criticat in
some cases of SRD. ﬁowever. we may be ignoring th;{
possibility of énother. under-researched dysfunction,
the efféQf of which ¥ lost in ou; focusing on

particular 1eve%s of linguistic analysis. Phonemes,

.syliables. and werds, after all, are used to code

/’

24

meaning. The meaning, as it were, goes in before the

code. goes on. Therefore,. when we look at children’s’

segmenting and blending skills, we should include

A . ~
segmenting meaning as a crucial, early part of code .

’ .

analysis. o
At Tirst blush, this notion seems counterintuiti
presumably, meaning is the goal, the end-product of

reading. But that is too simple a view. Most people

do not extract méé?ifg/in\:gestalts.' processing whol

ve:

e
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rassages in.a tlash. Rather, z reader is constantly
‘understanding’ and ‘seeing®', piece by plece., These

two processes, which share cortical time and attention,
are not remote from each other, but, in the view of
GOodman.(19?6) and Tesgold & ferfetti (1978), inte;activa
Accordingito Goodman, reading is guessing, based on a
number of clues which affect the probability Qf a

word occurring. These glues include word freguency,

grammatical and semantic context information, as well

as such physical features as overall word shape, and
familiar bi- and tri-grams of letters. This:model is
réminiscent of Rumelhart's work on structural inter-
actions in reading. of which Lesgold & Perfetti wrote,

[

"He has proposed a model in which
words are recognized according to
a2 Bayeslan process that makes use
of conditional probabilities that
what was seen is. a particular word,
" given a particular processing
context and given particular sets r
of subword features.™ (1978, 3)

Implicit in this passage, and of'gréat importence .
for fhe present research, is that as any of the sets of *
subword features, or the processing contéxt, become less
(or more slole)'gccessible, the conditional proiabili
ities become oo low to be ﬁseful.' Other decoding

. 4 . ] ) . .
techniques then have to beé relied upon more. Further,



_a word recognized and accessed for meaning becomes

part of the processing context when stored in working
memory. There the word is avai%gble to the time-sharing
process which constantly switches at%entibn between

the priht and what has ‘gone before (i.e., decoded
text.). Clearly, in any task involving working memory,
rapidity is vital. In this éense, there is & sztalling
speed, a minimum speed at which each of the interactive
proces#es‘must progress. If,fhe word features are
4 obtained too slowly, the context stored in working
memory can’' be lost.

An imoortant aspect of this model is that som?
processing for meaning 1is goiné on all the time, not
Just after visual clué; are extracted. Mean%ng‘is 2
fundamental aid to that'clue extraction, since it

cregtes context. _ At this point, the structure of

o
'English orthography becomes salient. . primary

characteristic of English spelling is its morpho-
phonemic regularity. Norphological relatio;;hips are
represented, at the expense &f strict pﬂonetic
regularity. Awareness (not necessarily conscious) of

this quality can facilitate the attempt\ rapidly to

derive morphemes from strings of graphemgs. It may =~
/ 4

not_be.oﬁerstating the case to say that shch awareness
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,is a necessary (though not sufficient) condition
for being able to read, partibuiarly if the unit of
lexicat storage isrthe morpheme. John liorton has
provided interesting evidence of such storage units,
in facilitating recognition of test words by pre-
train%ng with derivatives of the same root morphemes
(3urrell & Morton, 19?#):

A propos of this idea, Vogel (1§75) investigated
morphological skills in children. She found that her
dyslexic subjects were inferior ééjgheir normal
counterparts on 7 of 9 measures .of oral syntax, one
of wh;ch was "morphological usage.*® This discrepancy
was also found by Viig, Semél. & Crouse (1973), using
the well-known Berko (1958) paradigm for testing
morphological skills, ?f;is of pé;ticular importance,
as Vellutino points out in his discussion'.of the
subject; that such effects are fBund early in the
development of dyslexics (Vogel's subjects were 7 years
of-age.) The pattern of impairment, further, is
mirrored "in neurologicai patients of 4 year§ of age.
This énswers,to some extent the cavil that results on
these tests reflect different reading experience,

rather than underlying dysfunction. apart from these

Ve
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papers, fhere is a dearth of published‘WOrk dealing
with morphologicai analysis, though Fry, Johnson, &
Muehl (1970) refer to some unpublished articles with
rather provovative‘tiﬂ;:.2 Because of their obscurity,
these pavers have had no influence on the present work.‘

The references are included only for the convenience

of the interested reader.

1.6 Predictions

The logical successor to a theory is a set of .
preadictions, in tﬁis case, about how the child
is developing a reading process might run into trouble.
The fo#lowing predictions revolve around the ideas of

the reader as a i1imited-resource system, and of the

2. Barnes, M.D. 1962. An analysis of the oral language
' of second grade chi;%ren with emphasiz on patterns
of sentence structu and verbs and their relat-
ionship to factors of reading age, mental ‘age,
* sex, and soclo-economic status. UnPublished
doctoral dissertation, University of Indian=z.

Evertts, E.L. 1962. An investigation of the
structure of children's oral language compared
with <silent reading, oral reading, and listening
comprehension. Unpublished doctoral dissertation,
University of Indiana.- ' ™

Shire, Sister K.L. 1945, The nelation of certain
linguistic factors to reading achievement of
first grade children. Unpublished doctoral
dissertation, Fordham University.
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*stalling speed*’ of interactive processeé. Clearly,
according to the model sketched above, the reader
must be able to do several‘th§ngs, including::

1 See the print;

ZE}Recognize the letters;

3 Sort the letters into morphemes;

4 Access and use grammatical and )
lexical information;

5 Sort the morphemes into meaning
‘units;

¢ Store the meaning units in
working memory; ' ‘ p

7 Access the working memory to
. develop context. /

This list is a Simplification. intended to
reprezent the relevant operations, not necessarily in'’
their actual order of application. Why might the
child fail in any of these operations? The two
most obvious reasons are because of poor visual
acuity,'ahd lack of knowledge of the alphabet. These
can be discarded as uninteresting at present. Difficulty 7
accessing a working memory would also be detriﬁental,
but presumably would have more serious conseguences
than reading diﬁabiliﬁy,_such as conduction aphasia.
Troubke in actually storing meaning in working memory

would impair reading; but iz mpre properly fhe



subject of studies off the hypothesized phonological
recoding onérationu necegsary for working memory
qtorage. m{l% leaves three\areas of Dosqlblp
dyafﬁhctlon for our attention: deriving moqpheMes
from grouns of 1ettér3; deriving meaning “from these

morphemes; and accecsing and using a tunctionally

'

complete grammar and lexiéon. et
Two theoretical points should not be %orgotten
he?e. First, these interactive processes. are time-
- devendent, and all ope?atlons accessing and applying
information must proceed rapidly, as was emphasized
above. Second, there is (at least hypothetically) a
difference between sorting letters into morphemes.
and extracting the meaﬁing from those morghe . That
Ais what is meant by the notion of taking adv:ii;é§ of
_morphophonemic regularity in the'orthOgraphy:
'J-deriving the morphemes on the basis of speeling
similarities (and other clue=z, of cours e), then us1ng
morphemeé to gain access to-lexical information.
These are feasonably clear predictions about
the possible loci of reading difficﬁlties.' A
further idea entailed by the model should now be made

explicit, as it generates a method of testing these
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predictions. The idea is that the types of linguistic
dysfunction described above should be reflected in a
reading disébled child's gpeech. If such dysfunction
is apparent, capturing it will Fequire a suitable

" technique of linguistic éngljsié. One such is
de=cribed below, after a torma “tatement of the

hypothesis.

2,0 STATEMENT OF HYPOTHESIS
Though 2 formal statement is presented immediately
below, the nrimary goal of this research'}i breaking
new ground methodologically. This 1s an exploratory
study of naturally occurring speech, .adapting a -
recently-~published disordered. language aésessment
procedure. The intent is to quantify natural speech
with respect to a number of syntactic and morphologicat
elements, in the hope of assembling sets of linguisti&ﬁ

tures which can be used in further research on SKD,

i ."mighf give some insight into the linguistic
bases of reading diéability..fﬁatural speech is used
because we have no guarantee that the ability revealted
in laboratory testing adequateI- represénts spontaneous
ability. As nystal, Fletcher, and Garman (1976, 86)
write of the typicaé imitation task used in lab-

studies, 3
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"...devising a scheme for use in
asseasment and remediztion needs 2
wider range of data than imitation
tasks can provide - especially when
sentence length gets longer than a
certain point."
vhile remediation is not of immediate concern here,
agsessment certainly is.

More specifically, it is hypothesized that for
some definable subgroup of a sample of spebifically
reading disabled children, there will be evidence in
their natural speech of the linguistic dysfunctions
which hinder their reading development. The
quantifiable differences in the use of certain sub-
sentence and subword units.will be investigated
with a procedure described below. The condept of
SRD is discussed and tentatively defined above.
Underachievement in reading is defined operationally

below..along with the method of obtaining samples of
child cpeech.

3.0 PROCEDURE .

3.1 Subjects .
The subjects in this study are €3 children
taking part in a research project headed by
-

Dr. D.G. Doehring, of the McGill Unjiversity School of

»

32



School of Humén Communication Disordérs; fhe children.
are in 9 groups: 7 in each of grades 1 to &, and 7
in each'of the reading disabled groups describe@vin
Doehring, et_al. (forthcoming). For the SAD children,
in addition to age and grade, sex, full scale Durrell
Riaiing, and Wride Range ichievement Test scores are
listed in Table 1. ‘These children were classed as
normal'with respect to 1IQ, and. socio-economie status,
and were withut debilitating emotional problemé..
They were referred to the Royal Ottawa Hospital for
being two years behind in reading level.

The controls were from English-language'Schools
in the Ottawz area. . ige and grade data for these
children ajgjp

eported as means in Table 2. Controls

were chosen randomly from those available, while the

"t0p 7 children among each SRD group were selected.

¢
3.2 HMaterials

For each child. data gathered were based on
taped interviews in which subjects were required to
tell a story in response to each of four 'Doug Wright'
cartoons, the sort appeafing in a weekend hewspapgp
supplement in anada. These taped stories were

transcribed by the present writer, with random checks
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Table 2

Grade liean age S.

1 7,01
2 _ 7.11
3 3,08
L 9,03
5 : 10.10
6 " 11.09

. &+ & e = =

>
*

WU O\ oW ]

35



of accuracy effected by a second transzcriber, =
~ zraduate student in Linguistics at the Universit& of
Otfawa. who worked on roughly one tape in five. At
the beginning of the quﬁ, grade one children were‘
included, some of whom said very little. Since.it
was desired to have some sort of equivalence in -
length of protocol, and =ince the least talkative
young child uttered twenty sentencer, fhat number of
sentences was scored for every child. TN

The matter of protocol length brings up two
further questions. First, Fry, et al., (1970), in a
less-detailed study of sentence patterns than the
present Bne, =tated that, "For purposes of reliability,
it was de~ired to have 50 fesponses" for each subject
(126). Therefore,rrespcnses were defined as what they
werelikely to get 50 of: called-Comﬁunication Unité,
they correspond to clauses. Here, no estimate of the
numbgr.of resp%nSes necessary for a deéired level of
reliability was éttempted. In 20 sentences,ISO'cléuses
would be rather =z lot for Ehildren. Actuél mean
scores for the 9 groups range from about 21 clauses to
26 clauses. We therefore analyze what data we have.

The second peint relating to protocol length is

that defining sentences in actual speech is rather
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difficult. A focus of the problem is conjunction.

When should ‘and' be considered the linguistic

‘realization of a logical operator, and when a filled

pause? In practice, it was:.deemed necessary, during

L
.

the revision of quantification to reduce the amoqﬁt
of uncertainty by erring on the side of caution. '\
Almost all cases of 'and' were treated as filled \““’”ii
pauses; with very-few sxceptions,'in which it appeared
absolutely necessary to consider two large grammafical
units one séﬁtence. '

Since other words such as 'then' were used
haPitﬁall& by many subjects, particularly at the
béginning ofisentences, these too were treated as

filled pauses, and ignored. . Thus,. the data for

analysis consisted of 20 sentences for each of 63

v

"subjects. The sentences were quantified by -means of

the Language Assessment, Remediation, and Screening
Procedure’developéd-bylcrystal, Fletcher, and
Garman (1976).

The Language Assessment; Remediation, and
Fereening Procedure (L.A4.R.S.P.), according to its

authors, has several advantages over other systems,

I
t
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. bartly on the basis of such_strings. Lee,also'

[

' such-as Lee's 'DeveIOpmeﬂfal Sentence Scoring!

,\_I\Klﬁe' 1974). There are two primary objections to

the other systems: that they are not broad enough
in the range of syntactic features scrg;inized;
and that they do not mine the useful information to
be had from colloguial speech (Crystal, et aus.,
1976, 13). |

L major fault of Lee's DSS system is that it
does not deal with sentence fragments or elliﬁtical
patterﬁs, insisting that a sentence be complete in
every detail. &is Cry?tal, et _al. point out, during
developmeﬁfl much of.Ehe most interesting haterial

occurs in fragments. PFragments represent the areas
; 2gments nep

—

w1th which children are actually developlng famlllar—

ity, and it is 00651bl° to discriminate children

deals only with a Limited range of syntactic

features, not including clause and noun-phrase

han Y

¢ structure, whlch reduces the vaiue of a syntactic

pvoflle generated by the DSS (Crystal et al. &
1976 1§

With reference to colloquial speech, Lee does'

38
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not count most elliptical patterhs, and omits such

unremarkable and equent usages as infonational
questions.-Her systém is clearly not based on a
good approxi to everyday speech. ?he'LARS?

itself is not immune to criticism i? this point, -

thought the text contains an extensive exposition

.of the syntaetic framework underlying it. The

authors complain that with some other'éssessment
systems, the therapist |

", ..1is continuglly being left %o
make his own decisions abput
questlons of analysis - whether an

item should be analyzed as X or Y -
_partlcularlv as regzrds the nore
restricted grammatical Datternq

(17) |
This is a problem even with the LaiSF,. and
reflécts the fact‘that all such systems are
fuﬁctional. and ride roughshod over the finer

points of linguistic theory. - In practice, consist-

Y

ency of analysis was found to be of as much

importance as doctrinai purity, since the results
for each child were to be used in comparisgns.
3.3.1 The LARSP Syntactic Framework

The L3RSP ooerates with a relatively simple
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*ayntactic framework.® Regdily definable eleméntgj%i:::::]

such as Subject, Verdb, z2nd Adverbial Fhrase,

together with a catch-ali category, Complement, are
used to define clause structure. This level pf detail
permits comparisan of subjects on important sub-
sentence units. The major gquantitative divisions at
clause level are inte 2, 3, and & element strings.

2 self-evident example of the latter would be:

. (Level)
He took the boy home

S v 0 A ‘ Clause
{The symbols are defined below):
The division into 2, 3, and 4 element strings
also holds at the phrase level, at which the

sentence zbove would be anzlyzed as:

He took the boy home
S v b | A Claﬁse
Pron ’ Def N N Phrase.
Finally, at word level, the use of 7'morphemes was
recorded, 4 of the origidai 11 being discarded from
the ;nalysis because nd exemplars occurred. at tﬁis
level, the sample sentence would be analyzed as:

-
I
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. Table’ 3a

Symbols
Sentence N
S Subject
v Verb
A Adverbial Phrase
0 -Object
5 Subordinasor
(s) TUnderlying =
C Complement
Phrase
JDet - Determiner
N Noun
Adj Adjective
Pr Preposition
Pron Pronoun _
Word N/ @

-ed Past teﬁse inflection
-pl  Plural inflection
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He took the boy home

‘s v 0 A . Clause
Pron Det N N 4 Phrase’
-ed ' W§rd
“ Only section C of thé L&RSP réport form iliust—

~rated on page 85 of the handbook was used. 41l
problematicjaﬁq unanlyzzble senténces or fragments
were—aiséaiaed. Since there were so few guestions or
reéponsés to guestions, these were scored z2s sentencas,
with any 'question element® considered é variable X.
Sections C6 and €7 of the report form were also not
u=ed, since it was not thought necessary to develop
a comprehensive picture of subjects’ styléﬁtic and
discoursé abllities. 1In addition, such analyses for
all 63 subjects would have taken more time than was
available. Counts of sentegﬁe length and numbers
were not made because of thé;§¢é£g;%éization of .
length of protocol.® However, lengtﬁ in morphemes and
numbér of phrases (noun, verb? £nd adverb) were
counted, to give some: sense of sentence complexity.

Naturat speech is notoriously hard to codify,

and there was much that was idiosyncratic in my

scoring of these protocols. Additionaily, scoring
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becams mor consisfent towards the end of the first
run-throtgh, as my understanding of and familiarity
with the‘Brocedure increased. For these reasons the
protocols were scored twice, the first set df results
being discarded unanalyzed. The idiosyncracies were,.
thus, consistently appliied.

Though it is not possible to list all of the
personal conventions used, two important oﬁes, relating
to'fr?quently-occurring sentence typnes, should bé

mentioned. Sentences of the forn,
He asked his dad to fix the wheels

were considered to have the underlying form, and

$ anzlysis,

He asked of his dad that he fix the wheels

s -V A 8 c

Pron Pr Det N pron © Det N

—ed -pl

i

The symbols are explained in the complete list of .



b5

measures used, in Table 3. As:suggested above, in
studies such as this, conaistenéy of approach is
of greater importance thanwfine points of linguistic
theory. The analysis for fhis sentence type will.
not be defended in éreater detail here.

The second convention is similar, and dealc with

sentences of the form,
He told the boy to come home,
Tuch sentences were analyzed as,

He: told to the hov to come home.

3 V' (s) C

Pron Det N N

_ed ' S

These two conventicns were made becauge the sentence

tyves were extremely common, but there w

no explicit
anzlyses in the LARSP for them.. The examplhes above
also demonsfrate how the analysis proceeded at three

levels.
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3.4: Caveét

An issue that might cause some concern is subject
sample cize, which at 7 is quite small. Because of the
amount of work involved in scOring.one protocol, it
would not have been practical to use more thén 7 children
in each group, given é groups. 1t was originally hoped
thét the controls, since they represented gfades‘l to
6, might yield evidence of roughly linear development,
préviding a scale against which fhe expeniﬁental
subjects might have been measured. Though sample size,
consequently, was small, it was considered by several
skilled resource people to be sufficient for parametric‘

testing of the hypothesis.

L.0o RESULTS .
Table 4 presents group meén; for each of the 15

measures and ¢ groups. All further analysis was

performed on these data. The significanée level was

set at .10 throughout because, with such small samples,

it was felt necesséry to reduce the likelihood of

Type II error, sinée this is an exploratory study.
Anzalysis of variance was perforﬁed on scores for

all measures, first on grades 1 to 6 children, then on

groups 0, A, and S. The redults appear in Table 5,
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‘pable 5
Analyses of variance for controls, and for SRD subjects

' Measure Control ‘F* SRD *F'
(5, 36) (2, 12)
2 elt. phr. h ' 2,006 677
2 elt. phr. | a 1.379 : 1.498 -
L 1t. phr. 1.347 , 2.667%
noun rhr. .523 1.149
fve:}a phr. - | an 2.9hg*
adv. phr. . 3.571 - . 1.930
noun phr. length ) 410 1.872
verb phr. length 1.070 | 1,482
adv. »hr. length - L1.9LO¥* : . 3,781 4%
2 elt. cla. 3.104#% 432
3 elt. cla. A61 .668
L elt, cla. 5.592#%* 7.90L%u#
subord. o " .330 j 3,286
morph. - 1.106 2. 1486

pron-DN. | 1.034 ) .778

#: p¢10 ##; p(05 s##; pd.0L
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For the Composite Morphological Score, all the ~
control group means fall within the range of experi- {V
mental group means. Thgrefore, we have not yet found |
evidence of any reduced ability in mofph&logical
analysis 4n SRD'children. Since so little variationl
was found across grades 1 to 6, thz idea of locating
SRD é%ildren along a developmental line defined by
control scores was abzandoned.
The 5 measures for which significant differences
were found within the experimental groups were used
in the next step of the analysis. First the 0, s,
and S éroup‘means were ranked for each of these 5
measures, as shown in'?ﬁble 6.
: Table 6
Ranked significant mezsures (SKD gp.)
Measure 0 S

L Elt. Phr. 1
4 Elt. Cla. 1
Subordinate 1
Verb Fhr. 1
Adv. Phr. Length 1

oD B

3
3
3
3

2.5 2.5

This was the first reasonably reliable evidence that

the 3 reading disabled groups could be, separated by




experimental measures. 4 further analyrcis of variznce
between eéch of the SRD groups and thé combined 5 znd 6
controls was performed, .in an attempt to determine the
reliability of the differeﬁbes'in performance indicated
by the rank ordering. The ‘F*' values are shown in

Table 7. ) ) .

Table 7

Analysis of variance on 5 measures between
each SRD group and.combined grades 5 and 6

controls.

' Measure. _— 0 A S

4 elt.' phr. { .005 1.420 .2.978

4 elt. cla. .009  2.805. 13, kbl
lsubord. 1.537 .188 3.697#
verb phr. 2.519 .183 2.279
adv. phr. length .991  6.625%% §,013

*: p¢. 10 ‘ , ##3 p¢.05 *H#: pd,01

Though not all these disparities are significant,
the S group is clearly further removed from the
controls than the A's, who, not so clearly, seem to

be further removed than the 0 group. This picture was

-clarified somewhat bﬁ éonversion of the- group means to

Z scores, using the combined 5 and 6 group mean and
standard deviation as base, followed by summing the

Z's across measures for each SRD group. The summed
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2 scores are listed in Table 8.

v Tabl

( : ‘fggmed’z scares

| Group - . Z

0 B .88
A L -2.26
S . : ~&.93

"4t this point, it is possible to state that, at the

least, quanfitative evidence has been found of differences

in the speech of SRD children. Further, the rank ordering,

'and to = lesser extent the analysis of variance (Table 7),

allow grouping of these childfen‘as they were disting-.’
uished-by indepéndgntl& administered tpsts of~reading
achievement (Table 1}. : ' .

The above result is, in itself, interesting, buf it

’ -
has. been pointed out3 that these 5 measures may not

‘accurately reflect the bases of variance between the

‘groups. Therefore, a factor analysis was performed,
4

using the SPSS system PAI (Principle factoring without

3 At a research seminar in the Psychology Department,
University of Waterloo, in which these results were
presented, in October 1979. : ’

3
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Iteration}, with a varimdy rotation, omr scores on all
measures, for each child in grades 5 and 6, and groﬁps.
0, A, and S. Out of the 15 measures, 5 factofs were
found with eigenvalues greater than i. Since 2 of these
_were borderline, hoﬁever, only the first three weré
used in further analysis. The rotated factor matrix
for these factors is presented in Table 9.

Thesg results are much clearer than had been
expected, considering the small samples. The first
factor loads »rimarily on number of phrases and |
sdbordinatelplauses.‘ Not surprisingly, counts of noun,
~ verb and adverﬁ'phrases are related to two, thres, and
four flement phrasé totals. &l1lso, in the absence of
conjained sentences (for reasons stated above), use of
subor inate clausecs is an important way of lengt;ening
a proto . Therefore, it is reasonable to consider
this first factor as based on protocol length.: It is,
in other words, a.;erbosity factor. ‘

The second factor‘éleafly involves 3 and 4 element
clzuses and adverb phrase length. Particularly
interesting is-the negative weighting of 3 element
clauses. Returning to the table of group means for all

measures (Table 4), we see that for 2 element clauses,

[
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- . Table 9
' Rotated Pactor Matrix

Measure - Factor 1 Factor 2 Factor 3
2 elt. phr. - -0.046 0.521 . 0.362
3 elt. phr. 0.747 -0.136 o 0.115
4 21t. »hr. 0.614 0.116 0.369
noun phr.- 0.872 -0.147 -0.039
verb phr. 0.828 0.016 0.249
adav. phr. 0.327 -0.062
noun ﬁhr. length . —0.147 0.031
verd ‘phr. length - 0.262 0.917
zdv. phr. léngth _ 03558 ' 0.021
2 elt, cla. 0.129 -0, 060 0.037
? elt. cla>ﬂ_ 0.232 -0.832 o -0.124
4 elt. cla. . 0.533 0.698 0.280
subord. 0.902 0.141 ~0.052
morph. 0.522  -0.006 0.758
pron-DN ¢ 0.337 -0 389 - -0.047
g
* ~—
L ]
. g



- " ' 5’+
thére is a good linear decrease in 1n01dence over .
grades 1 to 5, which is exactly and negatlvely matched -
for & element clalises. Thls is clear ev1dence of R

development, and 4 element clauseb was the only measure
which diseriminated both the control and SRD groups
{see Table 5, ANOVA). Parenthetically, it should be
noted tﬁat 2ll the results were somewhat blurred by the
fact that the grade 6 subjects performed noticeably
worse than the gra%e 5's, Reasons for this will be
advanced in the Discussion section. Still, the g}
developmental trend in fhe use of clauseé is neetly

captured by the following model.

A 7 elt. clauses

A 0w )
" - * . w 3elt. clauses 3
- " . !
x o 4elt. clouses
o :
§ A o © )
: A
o] o ¢ A >
&
L) &
ace
. Fig. 2

As 2 element clauses begin %o decrease 1n

frequency, 3 element clauees increase, When h element




clauseé enter the picture, the 3 element structures
begin toj@ecrease; This np doubt reflects development o0
skills at variour levels: the older children have a
larger vobabulary, are more familiar with grammatiéal
strﬁngs. and are adept at plapnéng the larger strings.
Since ther2 is z roughly linear increa;e in adverd
ophrase length, this second féctor may be considered =z
measure of sentence’ complexity. As shown above, in
rable 4, the rank ordering of the SKD groups on these
items is 0:1, A:2, S:3. |

The third factor loads heavily on only two
measures, morphological comﬁosipe score, and verb.'
vhrase 1ength: This, again, is nof surprising,
bacause 6 of the 7 components of the composite scgye
add to tﬁe length of vgfb phfases. Thus, the inflection
of verbs is the most important.influence on the
morvhological usage basie to this factor. This 1is \\
particularly interesting becauée it suggests that 2 '
more comprehensive morphological'score used on more
varied samples of speech might support the idea of
ability‘in morphological analysis being critical for
_réading development.

What does the factor analysis tell us? That our

/
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datz on the 35 children invogved reflect 3 qualities
of their spontaneous speech: talkativeness, sentence
complexity. and facility with verb inflection. The
next question of interest is, can we differentiate
reading disabled from control subjects in terms of these
factorq° To ansver this queqtion, and in an attémpt to
mltlgate the effect of small samnle size, the. SRD and
‘control subgroups were amalgamated, yielding two
-Qgerall grouns. of 21 and 14 children respectively. The
. factor score coeff1c1ents alreaay generated by the
SPSS PAI programme wer€ used to weight scores on each
-measure, for each child and éach factor. The weighted
scores were then summed across megsures. and»T—teéts
were performed to test the group differences.fOr

significancé. The test results are reported.in Table 9.

. Pable 9

A
Factor 1 ean Var 3D T
Group 1 .180 1.194 1.093 907
Group 2 -.134 .882 .939 *
Factor 2 _
Group 1 479 1.25% 1,120 P
Group 2 319 Tlelr  .78s 2482
Factor 3
Group 1 -.186° .909 .953 = -
Group 2 12k 1.060 1.03% ~-B96
iy p{.Ol ) ‘ .




" That completes the stqtisticai analysis carried
out on the experimentally obtained data. We can be
confident in saying that = measure of sentende
complexity (Factor 2) in she naturally occurring speech
of reading disabled children serves to distihguish these
éhildren from normai readers of the same age. It is
. important to note that SRD cannot be considered a
cause of'simplicity of sentence since not all the SRD
subjects showed the effect. Indeed, sentence
" complexity was reflecged in 2 of the 5 measures which

differentiated the SRD subgroups from each other.

5.0 DISCUSSION

VThe hypothesis stated zbove referred to several
kinds of linguigtip dﬁsfunction, evidence of which was
sought in the natural speech of reading disabled
_children. Since the linguistic dysfunction was
hypothesized to obtain in only a2 subset of all cases of
SRD, such evidence was not expected to be found in all
Subéecté' protocols, '

As it turned out, the experimental measure of
morphological usage permitted no division of subjects

into performance groups. This is interesting, because

’
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.Doehring, Trites, & Patel (forthcoming).-administered
~ the Berko test of mprphological usage to the children
. involved in the research reported above, and found
that the test discriminated%the o, A.'anﬁ S groups.
There a;; two poscible explénations for the
discrepancy in these results. First, and perhapé
‘most likely, the present -research has not given the
hypothesis of difference in morphological analysis
ability a fair test. Smell sample sicze, possible
confounds of age with respect to the 0 group, and a°
limited amount of speech available for analysis may
2all ﬁave militated against a fair test. A4Alternatively,
tﬁe Berko test may not reflect everyday usage
adequately. as Crystal, et al. sugggsted of 1lab

tests in general (1976, lj). This.féiling might be a
function of the test material, or of a child’s

shyness and.slowness as a donsegaghge of previous
failure on such tests. The first possibility could be
fested by a replication of this experiment with

improvements in the design, as outlined.below. The

cond is a much larger issue, beyond the scope of
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In an earliér-part of this report, the concept
of originality in the selectipn’ of indebendent
variable was referred to several times., It isiﬁgped
that the cause of originality has been zerved by the
zpplication of the experimental measures to natural
child speech. It is appropriate at this point to.[//'
review some of the benefits accruing from this stydy
in experience, before summarizing the rather morei‘.‘e
modest, substantive gains.

If this experiment were to be performed again, it
would be with.severzl changes.‘ First, it would be
wise to concentrate all control subjects in the
range of ageé of the SRD children. ‘Much of the
linguistic capacity under review has’developed by age 7
or so, 2nd the focus is no£ sOo much on dengOpmenf of
language as on gapé in a developed capacity.
2econdly, it would, by the sagg token, be desirable to
increase the number of SRb'chiidren, if possible, to
reduce the possibility of Type 1I error, and make
results more reliable. since we have evidence of
several syndromes of dyslexia existing, it 1is as well to
attempt some pre-experimental categorization of SRD

subjects, to which any experimentzl discrimination of
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N . . i -
subjects'ca€fﬁgﬁ;3mpared. Third, and perhaps most

“important, a greater variety of material should be used:

to stiéulate the natural speech used as raw datg. - |
Boredom with subject ﬁatﬁpr is likely to plague a study
involving only one stimulus and 2 COASiderable-range of
ages in subjects.

All the above considerations deal with experimental
design and methodology. - Another potential problem area
is the quantification of, speech for analiysis, a concern
of the discipline of linguistics. A major problem, as

~stated above, is definition of the centence, so crucial
to accurate judgementé of nrotocdl length, Attempting
to get around this problem by counfiQQ everything said
is obv1ously unsatisfactory, since it would allow for
testlng only of the influence of verb051ty on reading
ability. It is felt that since children with more
complicated speech are more likely to use conjunction as
2 logical operator (rather than a filled-pause-type -
'and'ﬁ. the conservative apnroach of eliminating
conjunction is likely to have reduced the differences
between the linguistic high- and low-achievers bn all
measures.

" The schema provided by Crystal, et al. has the
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advantége of a firm foundation in recent linguistic
theory - as opposed to say, Fry, Johnson, & Mushl (1970),
who use theoretical references dating back to 1930. At
the same time, the funetional approach prevents the
authors from worrying about fine points of theory when:

doing 50.is not strictly necessary. As Chomsky (1957)

- pointed out many yeéfi/igg1’the object is not to perfect

theory before agg}yﬂng it, but to generate a reasgnably
sound thedretical framework, and then modify it insofar

as it proves unsuitable to practical use.

-/ In spite of this firm foundation in recent theory,

however, of the 15 measures derived from, or added to "

‘the LARSP for which enough subjects had any scores at all,

10 were found to reflect only 3 factors. ~These were

’

———

protocol length, sentence'complexity; and morphological
usage. Further, two borderline-significant factoés,'
which together'accounted for 14,.8#% of the variance
among SRD subjects, involved anothet™3 measures.
Therefore, without intending any derogation of a most
interesting approach to disordered langgage. thg;ﬁhRSP»
cannot be recommended for this sort of study. - |
ExPloratory‘work. such as the present paper, in
co-operation with mainstream lihguisticg. may be able

to develop a more appropriate set of measures, working

e —— e ——
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not just with elements of a syntactic proflle, but

with the inherent correlatlons of those alements.

In this respect, a speculative look at the }

correlates of phrase length is 1nstruct1ve. -1ncn\\——'-\} !
this iz entirely port hoc ‘ang speculative, we can
jnclude here the fourth factor generated by the PAL

]

programme. apparentlj a stylistic factor. It accounted
' °
for 7.8% of the variance and loaded on number of 2 -

alement phrases, noun phrase length, and the'ﬁronoun -
~ . !
daterminer/noun score. With this factor, we can derive

the following relationzhips:

Adv. phr. length reflects " sentence complexity
Verb phr. length " morpholegical ability
Noun, phr. length " stylistic skill

Use of a.pronoun instead of the determiner noun group

would, of‘course, reduce the average length of noun . i

il
B

phrasez. Therefore, use of pronounc without concern for

sn interlocutor's comprehension should be reflected in.

shorter noun phraSes. If this could be demonstrated
experimenfally, we might have grounds fop,regucing

thirteen of our fifteen measures to four:-the three

~

phrase length measures and protocol length.
o .
2ince it is too soon to make suggestions for

[

/ L



teaching on tﬁe basiz of analysis of natural spesch

in disabled geaders. the final topic of discussion ie
comparison of the'above résults with Doehring & Hoshko's
classificatibn of similar groups of reading disabled
'éhildren.

On the three Scores related to complexity, which
_haveﬂbecome the'mosf important of 211, there is-very
‘définite cleavage between the SRD groups. (See Taﬂle L)

The 0 group performs besi, the S group worst, with the
A's ié between. Doehring & Hoshko's O and A groups,
however, ﬁerformed‘below the intermediate level of the
S's on oral reading of words. iore in tune with our
findings are the S group's scores on auditory-visual
matching of words aﬂg syllables, which were depressed
compared tb the A's and especially combared to the
O's; It was éuggested above %hat Word;ness. by
'sffﬁulating deeper processing, could be a substrate ,
of the respbnse delay in Doehring & Hoshko's tests.
Presumably any difficulty in processing words would

exacerbate the delayu on such tests. If‘gccess to the

4

4 Unf®rtunately, a difficulty in processihg words
(i.e., getting into the lexicon) is likely to b=
hard to distinguish from a difficulty in
actually extracting the words from the print.
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the experience gained in this research.

lexicon is, as fiorton suggeets, via morpheﬁes, the
S group's performance on auditory;vieual matching
could be explained.as 2 slowness in extracting
morphemes from print, i.e., in segmenting the words.
Equelly-interesting is the relatioﬁshi%.'
between -our sentence complexity'measure and:the
eaflier tests, Doehring & Hoshko p051ted a problem

with "rapid perceptlon of sequences of graphemes and

rhonemes, " (19??. 285, emphasis added ) However. if
we again invoke a more profound, less sensory word-

processing problem, we might consider a lack of

64

complex sentences to reflect aﬂ ipability efficiently’

to derive and manipulate semantic information, which

Vogel (1975) chowed to obtain ini?oﬁe SRD children.

£11 such possibilities require, and deserve, a Better

test than that reported above, a test profiting from

6.0  SUMMARY AND CONCLUSIONS *
This study has demonstrated a non-trivial
commection betwsen sentence complex1ty 1n natural

speech, and reading ability, at least in the small

groups observed. Since the effect was so strong, it

1
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: ','encourages furfher research on the same subject, and
to some extent justifies the use of natural speech '
rather than miye easily manlvulsted 1abor¢tory—

%J o Ferlved data.” In addi%ion to the~substaﬁtive'érogrese,
| . valuable experience has been gained.(by the writer) in
the areas of gxpériment design, assessment of the
guantitative aspécts of language, and dealing with some

of the problems encountereé in studying.spoh%aneOup
~peach. N ,

63 children in 9 groups, coﬁprising grades 1 to 6.

and 3 reading disabled grouvs were involved in this

S study. A ﬁuantifiéation of sampies of their naturals
speech, using the Language Assessment and Remediapiéh
Sereening Progedure'(Crystal, et al., 1976), was found

"to reflect substantial differences in the degree of
sentencé complexity, with the S and A‘grOUps of

disabl ders being significantly lower on this

factor than -all others. Though significant differences

\o

were not found for any other factors, thls fallure is

-

qulte possibly a result of the experiment design

-~

i

inadéquacies. The matter is still open. Finally; an
attempt was made to relate findings to Doehr ng &

Hoshko's cla551flcat10n of similar- chlldfgn (19?6)

»
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