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Abst r act

The purpose of this study was to differentiete the
good and poor readi ng Kannada children on the bases of the
factors of automaticity, rules of orthography, and
sequential processing. The relationship of the strategies
of sinultaneous and sequential processing to reading was

al so | ooked into.

Kannada is a Dravidian | anguage, written in a
Phonetically regular script. The script has a 50 letter
al phabet and involves a |arge nunber of regular and irrerular

rules in formng syll ables.

Two groups of grade IIl children, 10 good achievers
and 10 poor achievers, aged eight years, served as subjects.
The subjects were tested for automaticity in reading (words
and syll abl es exposed for one half a second) and reading at
their own pace. The subjects were also tested for their
nonver bal sequential and sinultaneous strategies using the
tests — Auditory Sequential Menory; Visual Sequential Menory;

Raven's Progressive Matrices; and Menory for Designs.

Using ANOVA, with repeated neasures on one factor
it was found that the groups were significantly different
in the automatic processing of reading stinuli. The poor

readers scored significantly less in reading the follow ng;



\%
words using orthographic rules, syllables with orthographic
rul es, and words of al phabet letters. The relationship
bet ween readi ng and sequential processing was not significant
for either group. However, interestingly, sonme difficulties
of sequencing in readingg words as well as reversals in
reading of certain letters and diacritical features were
observed in both groups. The relationship found between
readi ng and sinultaneous processing was not consistent.
Good reading was correlated with automaticity in reading
as well as the knowl edge of the rules of orthography
but not with sequential processing. It is suggested that
the factors of automaticity and the knowl edge of the
rul es of orthography can be used in differentiating

good and poor readers of Kannada.
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| NTRCDUCTI ON

There is a need for instrunments in evaluation of reading
i n the | anguage Kannada. It is inportant to differentiate
good readers from poor readers. | denti fyi ng poor readers

shoul d depend on the criteria of factors which contribute to

normal skilled readi ng. D agnosi ng the areas of strengths
and weaknesses in reading wll lead to the therapeutic work
anong poor readers. Thi s study concerns building a framework

for testing Kannada readi ng based on the criteria of certain

factors that research has identified as inportant for reading.

Speech and | anguage are uni versal. Dfficulties in
readi ng al so seemuni versal . The claimthat sone ortho-
graphies are better than others and that orthographies are the
determning features for the incidence of reading difficulties
across cultures has been questioned (Stevenson, Stigler
Lucker, and Lee, 1982.). However it is also known that
orthographi c variations affect cerebral processing, nenory
functions, problemsolving strategies, and pathways for
| exi cal access (Tzeng and Hung, 1981.). Tzeng and Hung (1981)
state that the "Human i nformati on processing system has been
found to depend on witten | anguage to the extent that it
happens to use the nmachinery of that particular communicative
system (p 253). What ever the nature of difficulties, sone
children, in every |anguage that is witten, have problens in

reading or acquiring the ability to read.



1. Reading Difficulties in India.

Thor ndi ke (1973) in a survey of 15 countries on readi ng
conpr ehensi on has shown that children in India were the
poor est readers. Conmen (1973) points out that to a great
extent school failure in Indiais probably due to poor reading
achi evenent. However there are many other inportant factors
such as soci oeconom c consi derati ons which may be highly
contributory to the school failures apart fromthe reading
disability. There are no formal provisions for children who
fail in reading. Those children who fail are retained in

the sanme grade until they show i nprovenent.

2. Reading Difficulties in Dravidi an Languages.

| ndo- Aryan | anguages (H ndi and others) are spoken in the
northern part of India. Dravi di an | anguages are spoken in
the southern part of India. There are four maj or Dravidi an
| anguages which are witten: Kannada, Tam |, Telugu, and
Mal ayal am O these | anguages, Kannada and Tel ugu have
hi ghly phonetically regular scripts. A study by Aaron (1982)
recorded the difficulties in reading of Tam!| children.
Aaron stated that about 10%of children have difficulties in
r eadi ng. Al though children reading or learning to read
Kannada have been observed to have difficulties, no studies

on reading difficulties have been conduct ed. The present



study concerns the | anguage Kannada.

3. The Language Kannada.

Kannada is one of the major Dravidi an | anguages spoken
and witten in south India, spoken by 15 mllion people.
The | anguage has a witten history dating 500 A D. Two
maj or di al ects, northern and sout hern, have been found.
However, the literary formused in literature, newspapers,
and witing is relatively uniformthroughout the north and

sout h Kannada di al ect speaki ng areas (Nayak, 1967).

Kannada is a highly inflected | anguage, that is, a verb
In a sentence also carries the forns of tense, gender and

singularity/plurality. For exanpl e, HOGUTTI DDALE - (she is
goi nQg)

1. HOQJ - (go)

2. HOBHUTTA - (goi ng)

3. IR- (to be) + ALE- (she is) = | DDALE

4. HOGUTTA + | DDALE = HOGUTTI DDALE - (she is going)

The script is also syllabic. Thus the word 'hoguttiddal e'
Is witten in five units: ho gu tti dda |le. Witten in
Kannada it | ooks ®Wpe@od,52%% . In sinilar ways there are

derivations and suffixes which render the word order in



sentences to less restriction, The word order when changed
does not change the neani ng. For exanple, AVALU MANEGE
HOGUTTI DDALE - (she hone to is going (femnine)) (she is
goi ng hone). The alternative arrangenents do not change the

nmeani ng.

AVALU HOGUTTI DDALE MANEGE
MANECGE AVALU HOGQUTTI DDALE
HOGUTTI DDALE AVALU NANEGE
HOGUTTI DDALE MANECGE AVALU
MANEGE HOGUTTI DDALE  AVALU

The alternative arrangenents are used to help stress the
i ntended part of the nessage. The intonation pattern of
Kannada is said to enphasize the first syllable of the

utterance.

Wrds and utterances in Kannada al ways end with vowel s.
Unl ess specially called for even the borrowed English words

| i ke, bus, school, etc. are nodified to end with vowel s.

4. Readi ng i n Kannada.

As indicated earlier, witing across dialects is simlar.
However, there is a difference between the colloquial and
literary Kannada. The spoken formhas nore variants than

the literary form nore consonant clusters occur in spoken



Kannada than in witten form (Nayak, 1967). There is al so

atrend to wite in the colloquial form

The popul ati on speaki ng Kannada constitute the
political state Karnataka. Karnataka has a uniform school

system Children enter school after the age of five and a

hal f years. Preprimary education is not a normthough it
occurs in urban areas. Thus a child entering school at
first grade does not necessarily know the al phabet. For two

decades the teaching nmethod has been the "whol e word net hod".
But as Qonen (1973) points out, the change of nethod is in
nanme only and children are invariably taught using a

synt hetic approach. Reading is always oral; silent reading

IS nonexistent in the primary grades (1-%).

5. Kannada scri pt.

Kannada script is syllabic. The syllables are vowel s
or different conbi nations of consonants and vowels (cv, ccv,
or cccv). The al phabet of Kannada has 50 |etters (16 vowel s
and 34 consonants). The letters do not have separate nanes;
the sounds they represent are their nanes. There are no
different cases as capital letters or small letters. Al so
there are no italic type faces. There is no cursive witing;
it is always printed. The al phabet is presented in

Figure 1.
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The graphenes may be conveniently classified into
vowel s and consonants on the basis of this
definition: The vowels are the independent

gr aphenes which occur only in the initial
graphem c syllable of a graphemc word, and a
graphem c word is that which occurs between any
two consecutive spaces. Except in the initial

gr aphem c sgllable of a graphemc word, vowels
are invaria l% expressed through all ographs. Al

t hose other than the vowel s may be call ed
consonants. The consonants or the consonant
clusters inthe initial, nmedial, or the final
syllable of a graphic word are invariably
followed by an allograph of a vowel. That is, no
consonant occurs in isolation except in cases of
witing of certain | oan words, or in cases of
specially intended situations. (Rajapurohit,
1975, p 138).

Consonants are pronounced with the short vowel (a).
The all ograph of the vowel (a) whichis witten as
appears in the top portion of nbost consonants. There are
8 exceptions anong 34 consonants where this all ograph does

not occur.

The al | ographs of vowels do not necessarily have any
visual simlarity with the respective vowels in the al phabet.
The al | ographs or the diacritical visual features of the
vowel s are presented in Figure 2. along with their respective

vowel s.

6. Syl labl es.

Bach consonant given in Figure 1 can be witten to sound
with any of the fourteen vowels using the diacritical nmarkers

given in Figure 2. Such functions will be illustrated here.
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Figure 2. Kannada vowel s and their all ographs.



6a. First let us ook at a consonant being ligatured with
vowel s on a regul ar basis. Let us consider the first

consonant & (ka).

1l. ® (ka) which elready has allograph — representing &

becomes

2, ®(kat) with the diacritical marker — representing & and

3. & (ki) noom " " o " 2 .
d. melkiy) o o " i ioe " Bt w
5_53(1“1) " " " " J n eV m
6. &nlkuz) " w " n 2N " eAn n
7. & (kr) "~ » " "o ST
8.8, (krs) = » " " o " B w
9. & (ke) "n o om " w = " @ =
10. ¥e(kez) » " al L =re " S m
11, ¥ (kei) <« o " W Ay 9w
12.8n(ko) ® » " B et R L
13.8me(kos) = o " B e . 2 .
14.8 (kou) » " e " 2 o
15. 0 (kam) " " n " (@) " o n
16. 83 (kah) = ® " " . " &3 »

There are regularities in the above exanple but they are all
conditional regularities. The prol ongation marker 5 (in 2)
above hol ds good only when short vowels are (a), (u) and (r)

(1, 5, and 7). One can notice however, that the marker



10

does exist wth the markers for (o) and (o0:) (12 and 13)

but does not represent prolongation.

Anot her marker of prolongation ¢ holds good only in
the condition of (i), (e) and (o0:) (3, 9 and 12). The
marker = is nonfunctional in (u) and (u:) (5 and 6) .
Smlarly the marker —® does not seemto function
i ndependently in (kei), (ko) and (ko:) (11, 12 and 13).
Thus the diacritical features are associated wth each vowel
and the visual regularities are not real ones. The system

requires learning of rules and exceptions.

6b. W have seen the exanple of a consonant to which the
| igaturing of markers was relatively regul ar. Now | et us
see an exanple where the ligaturing is not regular. For

exanpl e consi der the consonant &0 ().

1. 2 (ma) has the marker - and
2. 35 (ma:) has the marker -3 but it is ligatured
to its side instead of its top

3. & (mi) has the marker 2 and

4. e (k) > e 0w e
5e m (mu) " " " 5 n
6. S (muz) = " " b /B
i TRE L B " g, e
8. {yy (mrs) " " N m

b

9. & (me)



10. e (me:) has the marker -°, and

11. fy, (mei) = w TR

12. = (mo) = = " —s, but a part of it is
dropped otherwise which it should have looked &iimw similarly

13. 2»e (mo:) has the marker —°.. but a part of it is
dropped otherwise which it should have looked Rume

14. 33 (mou) has the marker .= but it is ligatured
to the side instead of its top.

15. o (mam) has the marker » &and

16. X»: (mah) » » " -

There are two nore consonants which follow this kind of

rul e. There are seven ot her consonants which need a
slightly different way of |igaturing. Thus there are ten
consonants which need irregular |igaturing. If these

exceptions are not deliberately introduced these rul es can
be turdles in learning to read syl |l abl es. Figure 3 gives a
| i st of possible conbinations which children may learn to
read to becone adept with the rules of |igaturing of
diacritical vowel features with all consonants. Chi |l dren
rote learn to read all possible conbinations of the

consonants and vowel s even when nmany of them are never used.

6¢c. GCem nating consonants or clustering consonants (ccv) is

a relatively easy task conpared to formng different
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a &
kKka Khkha  4fa Pihe
23 & 23 °y

e ¥ w oy

tta ththe dda, A\ dha ’"‘:
T 5 44 8 g
Ite b dda e nma
S L e

P i nkakia e ke R
XY o g
yYyo. Tre Lio vva Shshg,

. # |

e

Susna SSa dho. tia

Figure 3. Kannada consonants with their all ographs.
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consonant - vowel conbi nati ons. Figure 4 gives a list of
consonant al | ographs with respecti ve consonants. As t hey

are presented they are all gem nated consonants with the

vowel (a).

Form ng blends is easier. The second consonant to be
clustered is witten below the given syllable (cv). For
exanpl e, *

#® (ka) withthe sign —= (t) belowit is read__g(kta).

As one may notice in Figure 4 nost of the allographs
are the consonants witten without the vowel nmarker = for
(a). However there are 7 all ographs which do not resenble

t he consonant |etters.

Children are introduced to the blends in progression as
they learn to read. The bl ends occuring in the witten

formare | ess in nunber conpared to those occuring in speech.

6d. There al so occur sone cccv blends in witing syllables.
For exanpl e, B (kshmi), & (shtra). They are fewin

nunber and thus may not be a problemin acquisition.

6e. Interestingly, sone syllables can be witten in tw ways,
exanple 1) © (ra) has two allographs o=, €
thus, ©, (rka)
and #¢ (rka) forns are possible.
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Figure 4.
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Wiereas in the first instance the consonant forns the
first marker of ccv syllable in the second instance the
consonant al |l ograph forns the second marker in the witten

forns.

exanple 2) the prolongation markers -» or ¢ can be
used in sone instances at ones preference. S (m:) Sor
or (m:). However such alternatives are few and thus may
not be a problemfor a child who is adept at rules of formng

syl | abl es.

7. Acqui sition of Reading.

The process of reading may not vary in different
| anguages. Tzeng and Wang (1983) found that in every type
of witing systemthe reader always has access to.the
phonol ogi cal i nformation. It is possible that the process
of learning to read may be different in different scripts.
Different scripts represent the |language at different |evels.
For exanple, when witten, English is represented by phonemc
(and nor phem c), Kannada by syl |l abic, and Chi nese | ogographs
by norphem c scripts. However, |earning one script is not
easier than | earning any other script. Sone children wll
have difficulties in learning to read irrespective of the
nature of the script (Stevenson, et al, 1982). Thus, 1t is
nore inportant to | ook at the needs and stages that children

go through in reading than to | ook at the nature of the



16

script al one. Wal cutt, Lanport, and McCracken (1974) state
that readi ng begins when a child understands a word that he

reads but does not hear spoken. Late in second grade,

per haps, but surely by third grade the child who has | earned
to read successfully will be encountering hundreds of words

that he does not use and probably does not hear spoken.

Researchers have noted that there are several inportant
factors which contribute to the devel opnent of nor mal
r eadi ng. Early work on reading and reading difficulties
tended to relate perceptual notor factors to reading.
Later studies approached reading fromdifferent perspectives
trying to understand the readi ng process through an
I nf ormati on processi ng approach. The i nformation processing
approach seens useful not only in understanding but also in

treating the disorders in acquisition of reading.

8. Per ceptual Mot or Factors.

The mechani cs of reading requires the devel opnent of
vi sual perception, auditory perception, |anguage, notor
abilities, and experience (Huus, 1972, Jansky & DeH rsch,
1972). Support for these factors cones fromtheories which
have correl ated reading disorders with other disabilities.
Dfferent visual factors have been inplicated by Barsch

(1967), Frostig (1973), CGetnman (1965) and Kephart (1971).
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Auditory factors have been inplicated by Johnson and

M/kl ebust (1964), Kochnower (1983), Lyon (1977), and Wpnan
(1975). The i nportance of general notor abilities has

al so been suggested by Ayres (1968) and Del acato (1963).
The inportance of |anguage in readi ng process has been

i npl i cated by many (Libernman, 1983, Vellutino, 1979, and
Wig and Senel, 1976).

Anong theories, those presented by Getman, Kephart,
Frostig and Barsch have not been supported, and vi suonot or
processes and the process of readi ng have not been
significantly related (Hanm |1, Goodman, and W ederholt,
1979). Hamm | |, and Larsen (1974) reviewed 33 studi es on
auditory perceptual skills and found that they are not
sufficiently related to reading. They exam ned audi ovi sual
I ntegration, sound bl ending, auditory nmenory, phonemc
di scrimnation and nonphonem c di scrim nati on. Except for
sound bl ending, a factor seen in two studies, the correla-
tions were not significant. Harm | | and Larsen consi dered
these two results spurious as one study did not control for
mental ability and the other did not reach significance at

an acceptable | evel.

Kaval e's (1981) anal yses of 106 studies on auditory
perceptual skills found that auditory di scrimnation,
auditory sound bl ending, and auditory nenory were signifi-

cantly related to readi ng achi evenent. However, these
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auditory perceptual skills shared a common variance with |1 Q

when related to reading ability.

The relationship of auditory abilities to reading seens
to hold only when subjects are young (Lyon, 1977). Poor
ability to parse phonenes and readi ng di sorders seemto co-

exi st. (Hasbrouk, 1983, Kochnower, et al. 1983).

Unl i ke the perceptual notor factors the linguistic
aspects seemto be rel ated. Vogel (1983) found quantitative
differences in the devel opnent of norphol ogical rules anong
readi ng di sabl ed children when they were conpared to readers
wi t hout | earni ng probl ens. Vogel found that children with
reading disabilities exhibited a delay in the acquisition of
t hese rul es. Wig and Senel (1976) found a significant
rel ati onshi p between nmeasures of conprehension and expression

of syntactic structures anong readi ng di sabled children.

9. | nf or mati on Processi ng.

The aspects of visual perception, auditory perception,
notor and | anguage abilities are broad factors to be studied
as individual conponents. In recent years studies on
readi ng have examned the process of |earning rather than
nodal ities, particularly through an information processing

appr oach. That is, |earning per se is examned rather than
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the visual, auditory, |anguage or notor aspects of the

| ear ni ng process.

I nformation processing is the way of acquiring,
retaining and recalling information for use. Learning to
read is an exanpl e of information processing. Many stages
In this process of learning are theoretically proposed.
Structural features are the built in processes and the
physical systens that do not vary anong situations.
Functional variables are those which make use of the
structural features. Information input, attention, short
termnenory, learning strategies, long termnenory, and
net anmenory are sone concepts generally used when expl ai ni ng
how | ear ni ng occurs. These aspects can be applied not only
to |l earning anong nornmal individuals but al so anong
I ndividuals wwth learning problens (Hall, 1980). There may
not necessarily be deficiencies in certain variables |ike
short termnenory (Torgesen, 1982) and processing space/
capacity but intheir use (Brown, et al. 1983). Many
researchers have found that individuals with poor infornation
processing ability, may be the ones who are poor in the
"active interaction wwth the information about their world"
(Hal I, 1980, p 84). Findings by Hagen, et al (1982),
Krupski (1980), Pressley, et al (1983), Reid, et al (1981)

and Torgesen (1982) are in support of this view
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10. Attention and Automaticity.

Ross (1976) contends that in the process of |earning,
and particularly inlearning to read, attention iB inportant.
Attention is essential if stinmuli are to be processed and
retained in nmenory so that |earning can occur. Once
| earned, the stimuli should not only becone neani ngful but
also attract less attention to thensel ves unless called for,
permtting autonmatic apprehension. Thi s concept has been
adequately used in explaining the readi ng process (LaBerge
and Samuel s, 1974, Roth and Perfetti, 1982, Shiffrin and
Schnei der, 1975). For exanpl e, LeBerge and Sanuel s (1974)

state that
During the execution of a conplex skill, it is
necessary to coordi nate nmany conponent processes
within a very short period of tine. |If each
conponent process requires attention, perfornmance
of the conplex skill wll be inpossible, because

the capacity of attention will be exceeded. But
I f the enough of the conponents and their co-
ordinati on can be processed automatically then
the load of attention will be wthin tolerable
limts and the skill can be successfully
performed. Therefore one of the prinme 1ssues in
the study of a conplex skill such as reading is
to determ ne how the processing of the conponent
subski || s becones automatic. (p 293).

For normal fluent reading automatic extraction of
information fromprint is essential. Nor mal readi ng may not
be possible if the learner fails to extract conplex stimul

automatically and simultaneously.
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Aut omati c processing and sinul taneous/ parall el
processing of stinuli are simlar concepts. Cumm ns and
Das (1977) and Das and Qumm ns (1982) have studied children
processing reading stimuli serially and simnultaneously.

They argue that readi ng disabled children process reading
stimuli using sinultaneous and serial strategies but do so

| nappropriately. In their study the reading disabled
children were found to be poor in serial processing though
good at simultaneous processing. Condry, MMahon, and Levy
(1979), Quttentag and Haith (1978), and Stanovich, et al,
(1981) found that normal reading devel opnent in their

subj ects was associated wth the devel opnent of automaticity.
For exanple, words interfering wth the task of nam ng

pi ctures. Lesgold and CQurtis (1981), Perfetti and Roth
(1981), and Schwartz and Stanovich (1981) found poor readers
reading at a slower rate by deploying nore attention to the
decodi ng process. It has been argued al so that unl ess the
process of extraction of stimuli becones autonati c,
conprehensi on gets affected (Quthrie and Tyler, 1978,

Perfetti and Roth, 1981, Stanovich, 1981). Many researchers
found that good readers extract information quickly from
print and al so conprehend it (Chabot, Zehr, Prinao, and
Petros, 1984, Schwartz and Stanovi ch, 1981, and St anovi ch,
1981). Thus, a child learning to read nust |learn to identify
the stimuli inunits serially in the beginning, and wth

practice, learnto identify the same stimuli simultaneously
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and automatically to becone a nornmal reader.

11. Rule Learning.

The way a novi ce becones an abl e nornal reader,
possessing the ability to process infornmation autonmatically,
IS interesting. Jackson and Mcd el land (1979) concl uded
that the ability to conprehend spoken material and the speed
of accessing the overlearned nenory codes for the visually
presented |l etters represented two inportant independent
correlates of reading ability. Before children attend to
the printed reading material they possess the ability to
conprehend the spoken material . This is taken for granted

when di scussing nornmal readi ng acqui sition.

At sone stage, even if not the first one, it is
necessary that children learn the units of printed code.
Haber and Haber (1981) state that "There is overwhel mng
evi dence that information processing of any kind is nore
accurate and faster when possible alternatives about the
content to be processed are restricted" (p 168). Finite
| etters of the al phabet are the basic units which provide
for the hierarchical systemof reading. Bot h ' bottom up'
and 'interactive' nodels highly value the learning of the
al phabet . Children do not have to | earn how to recognize

| etters in the beginning of the Iearning to read process,
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though they will eventually (Biemller, 1970). Though
every word is unique in its physical visual presentation,

t he enornous readi ng vocabul ary children acquire can not be
on the basis of the 'visual word" but on rules needed to
deci pher each one. Morrison (1984) states that "failure to
acquire rul e knowl edge may hanper the growth of autonated
word decodi ng operations, thereby preventing devel opnent of
sophi sti cated conprehension skill™". Chil dren normal |y

| ear n sound-synbol correspondences and the orthographic rules
which facilitate each correspondence. Chi I dren nust not
only learn the rules of spoken | anguage, but nust also | earn
how to apply themto reading apart from using the orthographic
rul es. Johnson and Hook (1978) agree that "both oral

| anguage and readi ng tasks invol ve abstraction and
application of rules". Massaro and others (1980) in a
series of experinents have shown the semnal role of ortho-
graphic rules in reading. The rol e of orthography has been
simlarly supported by others (Baron, 1977, Carr, et al,
1979). The devel opnental nature of orthographic rule

| earni ng has been studied by GQuttentag and Haith (1978),
Lefton and Spragins (1974). The orthographic structure
provides for the pronunciability (Spoehr and Smth, 1975)
and syllabication (Taft, 1979) accounting for the readi ng
ability. Al so the orthographic structure seens to be

rel ated to readi ng achievenent (Al lington, 1978, Leslie and

Shannon, 1981) and holistic processing (Sanuels, et al (1978).
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According to Morrison (1984) disabled readers experience
particular difficulty |earning associations that are governed
by rules, particularly if those rules contain exceptions or
I nconsi st enci es. Vel utino and Scanl on (1984) agree that
poor readers are not always sensitive to the regularities in
conpl ex representational systens, regularities that can be
translated into generative rules for economc analysis in
readi ng. Moreover, Velutino has contended that it is in
the 'visual verbal' |earning that poor readers have probl ens

consistent with the rule |earning idea.

G bson and Levin (1975) state that the ability to
process information wi th increasing econony is devel opnental,
that is, the ability to take advantage of rul es and
structural redundancies in the information increases with
age. They indicated that "The task of perception is the
search for invariants; for the permanent features that
di stinguish things, the order and structure in stimnulus
i nformation, and the predictable relationships wthin events"
(p 46). On these |ines many researchers have proposed that
instruction in decoding skills should be rule based and
ort hogr aphi ¢ know edge enphasi zed for educational practices,
particularly for the readi ng di sabl ed (Beck, 1981, Chall,
1983, Quthrie and Siefert, 1978, Quthrie and Tyler, 1978,
Menyuk, 1976, and Resni k and Beck, 1976).
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12. Reading and Reading Difficulties in Kannada.

The foregoing factors, rule |l earning, attention, and
automaticity are, apart fromthe linguistic and environnental
factors, essential for the devel opnent of reading ability.
Learning to read enconpasses all these factors irrespective

of the nature of script that a child encounters.

13. Requirenments for Oral Wrd Readi ng.

As nentioned earlier word order is not crucial in
r eadi ng Kannada. Wrds are highly inflected. Thus readi ng
at word level is considered here as primarily inportant. To
read words fluently the reader needs to be aware of and adept
at: (a) the conmponents of orthography, (b) the rules for
formng syllables, (c) processing the conponents of the
syllables in the right order, (as in a blend "kta" for
exanple), (d) processing the syllables in the given order,

and (e) processing words autonatically.

14. (bserved Reading Difficulties.

Pal i ndrones do not occur in Kannada frequently (in
English, for exanple, WAS nay be read as SAW . This is
because the letters of the al phabet do not al ways occur as
they are, they are changed wth different vowel s and

consonants. Thus such m sreadi ngs are al nost never observed.
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Spel ling problens are not observed as much in Kannada
as in English. Phonetically regular msspellings in the
witten formare seen, e.g., one may wite using spoken form
instead of literal form M sspel ling in Kannada is
conparable to phonetically regular spelling errors in
Engl i sh. Othographically illegal witing errors may be
there, but there is no fornmal analysis of error patterns
avai | abl e. However specific spelling difficulties which
are observed in fluent readers of English may not be a
possi bility in Kannada. The absence of unique spelling

probl ens may be because spelling itself is reading!

Begi nni ng and poor readers tend to "spell out" words
bef ore readi ng them They may actual ly descri be each
syllable in terns of its conponents. It has been observed
that poor readers m sread words depending entirely on
cont ext. This would be akin to a child reading in the

first stage of reading acquisition.

Aaron (1982) observed reading difficulties in children
reading Tam |, a related | anguage to Kannada. He found
that the phonetic regularity of the script did not elimnate
readi ng probl ens. He observed sequential processing
difficulties. In reading inflected words, children did
not process the syllables sequentially, they omtted suffixes
or inflections which lead to agranmati sm Children read

nongramatically as they depended on sight words at the cost
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of processing the details.

It is clear that children learning to read woul d be
inpeded if their learning is affected in terns of acquiring
automaticity, rules of orthography, and sequenti al
processi ng i n readi ng. It is inmportant that children
exhibiting reading difficulties are examned for these
factors as a first step in evaluating and aneliorating

t hei r probl ens.

15. A Framework for Testing Kannada Readi ng.

The earlier description of Kannada script indicated
that children [earning to read have to learn a |l arge set of
explicit rules of syllabication. Al so they need to | earn
a nunber of irregularities in the application of these
rul es. Apart fromthe specificities of the script, the
foll owi ng observations fromthe literature highlight the

i nportant factors to be focused on in this study.

1) It is possible that children having difficulties
in readi ng have problens in |earning the rul es of orthography

or applying themin reading. (Mrrison, 1984).

2) It is possible that children having difficulties in

readi ng have problens in processing the syllables in words



28

in the right sequence though they can read each syllable

correctly. (Aaron, 1982).

3) It is possible that children having difficulties
I n readi ng have problens in processing words serially but
are able to process themwholistically inappropriately.

(Das and Cunm ns, 1982).

4) It is also possible that children having
difficulties inreading are aware of all the invariant
rules and are able to process syllables sequentially but
not able to read words autonatically. That is, given enough
tine the children may be able to read the words correctly,
t hough sl ower. However an interaction of these above

difficulties should be expected.

5) It is recognized that speech, | anguage and avail abl e
information store in children provide a general and a w der
bearing for the processes of reading. (Johnson and Hook,

1978, Vogel, 1983, Wig and Senel, 1976).

Figure 5 schematically represents the role of these

I mportant factors in the readi ng process.

In evaluating children with difficulties in reading it
Is inportant to identify or rule out the problens in

acquiring automaticity, rules of orthography, and sequenti al



29

Speech and Knowledge, Context
Language general &
specific A

SRR

l Skilled Reading Print
==

Parallel or Sequential Knowledge of
automatic | processing orthography
processing

Figure 5. Schene of reading having automatic processing,
sequential processing, and orthography as
i nportant factors.

Speech and Language include processing of auditory,
notor, syntactic, norphol ogical and ot her Iinguistic aspects.

Know edge refers to world know edge and know edge
specific to the subject of reading.

Context refers not only to the subject of reading but
also to the syntax which provides redundancy in sentences,
available in the printed text.

Skilled reading refers to the normal, fluent reading.

Paral l el or automatic processing happens when the subject
needs to pay | east anount of attention to the print being read.

Sequential processing refers to the appropriate order of
processing letters/syllables in this particular case.

O thography refers to the rules of graphic units in a
script conparable to the phonemc order of that |anguage.



30

processing before looking into the subtle problens in

| anguage and strategi es of conprehension.

In this study it is intended that the differences in
readi ng processes at word level be ruled out as a first step
in evaluating the differences anong good and poor readers in
Kannada. Roth and Perfetti (1982) state that "H gher |evels
of conprehension may invol ve conponent process interactions
anal ogous to those of word identification. Wher eas word
Identification is the activation of a word concept in
menory, conprehension is the construction in nenory of
conceptual configurations, including words" (p 17). As
noted earlier word neaning contributes nore in Kannada
sent ence conprehension than their order. Once the
difficulties specific to reading at word | evel are exam ned,
further it would be convenient and appropriate to | ook at
ot her factors. Dfficulties in | anguage, vocabul ary,
strategi es of content |earning which are not apparent can be
considered for evaluation in the next phase. Measuring the
processes in word reading woul d al so be useful in dealing

therapeutically wth affected children accordingly.

Buil ding a franework for such a purpose in this case
I nvol ves testing syllabication rules of Kannada, automatic
reading (at brief exposures), and relating reading to

sequential and wholistic processing strategies. It is



31

possi bl e that good and poor readers of Kannada can be
differentiated on the bases of these factors. Thi s study
Is to test the follow ng hypotheses with reference to

readi ng Kannada.

|. Good readers will read words and syl | abl es

correctly and automatically.

a) Good readers wll use all the rules of orthography
(rules which are regul ar, irregular,and conpl ex) conpared to

poor readers.

b) Good readers will read the conponents of the words
in the right sequence. Readi ng the conmponents of words in
the right sequence will be related to their sequenti al

processing of nonreading stinuli.

II. Poor readers will not read words and syl | abl es

correctly and automatically.

a) Poor readers will read correctly, when allowed | onger

time, conpared to good readers.

b) Poor readers will not use all the rules of orthography
as good readers do. They will not use the conpl ex and

i rregul ar rul es.
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c) Poor readers will not read the conponents of words
in the right sequence. Readi ng the conponents of words in
the right sequence will be related to their sequenti al

processi ng of nonreading stinuli.



REVI EW OF LI TERATURE

The factors of attention, automaticity, sequenti al
processing,and rule | earning seemto be very inportant in
learning to read a script. Findings on these factors are
scanty in other |anguages than in English. Nevert hel ess
it will not be inproper to apply certain findings to other
| anguages. The followi ng review pertains to the role of

the above factors in reading and learning to read.

1. | nportance of Attention in Readi ng.
Lew s (1975) defines attention this way: "Inits
general sense... seens to be the process by which an

organismdirects its sensory and el aborating (cognitive)
syst ens. This directionis in the service of all
subsequent action, thought or affect." (p 144). Attention
Is the first, basic, and essential part of |learning. There
are always an abundant nunber of physical stinmuli to attend
to but one needs to attend to one stinulus at atine in
order to | earn. So, selective attentionis a further
nuance of the concept attention. Sel ective attention has
been held as a factor inportant in learning to read (Ross,

1976, Schworm 1982).

Selective attention is devel opnental, that is, with
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age normal children develop the ability to attend to
relevant stimuli in the background of irrelevant stimuli.
Hagen and Kail (1975) observed that with increasing age
children are better at central recall (intended central
part) of the stimuli as conpared to irrel evant incidental
stimuli. Al so, interestingly, over achievers in school
seemto be better at central recall conpared to average
normal s (Hal | ahan and Reeve, 1980). Simlarly, Schworm
(1982) found that higher achieving begi nning readers
attended to the stimuli selectively better than the average
ones. Ross (1976) had hypot hesi zed the simlar trend that
good students would start selectively attending to the
stimuli much earlier than the nornmal and poor students.
Lewi s (1975) has proposed that a neasure of attendi ng woul d
be revealing the cognitive functioning | evel of children
and even i nfants. Al these suggest that the process of

attending is very inportant in a learning situation.

In alearning situation attention is needed so that
all conponents of the stimuli nmay be received neani ngfully.
But once | earning takes place one should be able to receive
the sanme stimuli meaningfully deploying the | east anount of
attention possible. The concept attention is reciprocal
to autonaticity. Reading is a conplex skill. LeBer ge
and Sanuel s (1974) propose that in processing a conpl ex

skill 1ike readi ng conponents are processed autonatically.
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LaBerge and Samuels (1974) state that "It is assuned that
we can only attend to one thing at a tine, but we may be
able to process many things at a tinme so |l ong as no nore
than one requires attention." (p 295). That is, if the
child has to read nore than a word as in a sentence or nore
than a sentence as in a paragraph or a text, he needs to
attend less and less to letters, words and sentences
respectively. Thi s idea has been well supported (Beck,

1981, CQuttentag and Haith, 1978).

2. Devel opnent of Autonmaticity.

The devel opnent of automaticity has been established
repeatedly by researchers. Beck (1981) found that first
grade children responded imediately in a deciding task
(determ ni ng qui ckly) whether words belonged to a category
or not (e.g. animals). The frequency of occurance of words
inthe child s reading programwas, of course, related to
the speed of recognition show ng that the previous
encounters with a word contributes to the speed of

recogni tion.

Quttentag and Haith (1978) found that after 9 nonths
of formal instruction first grade children were able to
extract nmeaning fromfamliar words automatically. These

experinmenters found that picture nam ng was interfered by
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different stimuli. The stimuli: intracategory words,
extracat egory words, pronounciable letter strings, non-
pronounci able letter strings, and non |letter visual noise
were printed over the pictures. The study reveal ed that
even the poor readers of a third grade classroom could
extract neaning automatically fromthe sanme stinuli, but

t hey responded nore slowy to pictures containing intra-
category and extracategory words. Further, the
experimenters suggested that the good readers were automatic
decoders, whereas poor and begi nning readers decoded

unfamliar letter strings nmuch | ess automatically.

St anovi ch, Cunni ngham and West (1981) conducting a
| ongi tudi nal study, on the devel opnent of automatic
recognition skills in first graders, found that the
devel opnent of automaticity reaches a plateau by the end of
first grade with skilled readers show ng this behavior nore
so than ot hers. St anovi ch, et al. observed an increase in
interference in reading using the Stroop task. The
subj ects were required to nane the color of letters, read
hi ghf requency words and read | owfrequency words at different
tinmes in the school year. There was a marked increase in
i nterference observed when tested between Septenber and
February but very little change between February and Apri
indicating the automaticity reaching a pl at eau. O her

studi es al so support these findings.
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Friedrich, Schadler and Juola (1979) found that second
graders coul d recogni ze words faster than syllables and
letters. This ability was also true with fourth graders
and col | ege students. SSmlarly, Condry, et al (1979)
reported that second grade school children in their study
were able to select a given feature of words reasonably
wel |, conparable to the performance of fifth grade and
col l ege students, though the ol der subjects were faster and
nore accur at e. They used a set of tasks requiring subjects
to decide whether the stinmuli (words) were alike in |ooking,

rhym ng, and neani ng.

Sanuel s, LaBerge, and Brener (1978) observed that the
| atency of categorizing words of different |ength reduced
across grades 2, 4, 6 and coll ege. The col | ege readers
took alnost the same tine to read words of different l[ength
and there was a trend towards this goal observed at grades

4 and 6.

Above nentioned studies indicate that as readers
progress through second grade to college their reading of
wor ds becones so automatic that contribution of each letter
code to the word code reduces and they will be able to

process words wholistically as units.

3. Automaticity: A Stage in Learning to Read.

The foregoing indicated that the devel opnent of
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automaticity occurs in reading as soon as children start

| earning to read. Sone researchers have identified this
phenonenon, the devel opnent of automaticity, in reading as
one stage in the acquisition of reading (Chall, 1983, Fries,
1963) . Chall (1983) and Fries (1963) proposed that a

begi nni ng reader, with practice, soon becones able to read
the print automatically, a condition which is a necessary

part of reading acquisition.

According to Fries (1963), inthe first stage of
readi ng acquisition children learn to associ ate vi sua
patterns that represent |anguage signals with the auditory
patterns that they replace. Fries noted that "The second
stage covers a stage during which the responses to visual
patterns becone so automatic that graphic shapes thensel ves
sink below the threshold of attention, and the cumul ative
conpr ehensi on of neani ngs signalled enables the reader to
supply those portions of signals which are not in the
graphic representations thenselves." (p 132). The third
stage begi ns when readi ng becones so automatic that it is
used equally wth or even nore than |ive | anguage in the
acqui sition and devel opnent of experience. Fries
recogni zed that at first reading demands conscious attention
to the significant details of identification, however as the
process becones a habit such details of words should

require less and | ess conscious direction.
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Chall (1983) proposed several stages in devel opnent
of reading which are akin to those of Fries, with stages 1,
2, and 3to 5 simlar to Fries'three stages. According to
Chall, the first stage occurs when children learn to
associate the arbitrary set of letters with spoken words.
It isonly at the end of this stage sonmewhere in first or
second grade that children begin to | earn about the spelling
system of a particul ar | anguage. In the second stage,
which is still not for gaining newinformation children

gain fluency and speed and begin to use context to recogni ze

wor ds. In this stage based on practicing high frequency
words and decodi ng children gain fluency in readi ng. From
stage 3 onwards reading is for |earning. Reading to learn

presupposes that the subject has been successful in
acquiring skills in stages 1 and 2. Reading to | earn
conprises the | earning of newneani ngs of words, multiple
view poi nts, and acquiring and broadeni ng world know edge.
Chall stipulates that the passing successfully through
stages 1 and 2 is inportant for basic literacy as one needs

to be fluent in reading to acquire new infornmation.

4. Automaticity: A Prerequisite for Skilled Reading.

Automaticity in reading is also related to conprehension
According to LaBerge and Sanmuels (1974) word neaning refers

to the semantic referent of the word spoken or witten, and
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conprehension refers to the organi zati on of those word
nmeani ngs. Readers can attend to the visual structures of
words and pronounce their phonol ogi cal formw thout

conpr ehendi ng t he nessage. Unl ess the words are
automatically processed and attention directed to organize
t hei r neani ngs, conprehension may not occur. Dur ki n (1980)
al so has the sane opinion: "To free a reader to attend to
meani ng, words nust be identified "w thout thinking".
Automaticity, therefore, is one requirenent for successful
reading". (p 302). Many researchers share this opinion
(Carr, 1982, Chabot, et al, 1984, Lesgold and Curtis, 1981,
Perfetti and Roth, 1981, Singer, 1982, Stanovich, 1982, and
WIllianms, 1974).

Chabot, et al. (1984) found that readi ng achi evenent
Is significantly related to the speed of word recognition.
They used col | ege students as subjects who underwent the
experi nental task of deciding about whether the pairs of
words presented were sane or not in terns of visual
| denti cal ness, their nanes or their category. Chabot, et al.
stated that the devel opnent of rapid word recognition skills
was the primary factor which distinguishes skilled fromless
skilled perfornmance. Readi ng defici encies nay al so occur
as a result of either slow semantic nenory access or a | ack

of organization of information in semantic nenory.
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Wlliams (1974) noted that a difference in context use
skills often explains the differences in reading ability.
The ability to exploit context depends on the automaticity
of the decodi ng process. In WIlianms' study subjects
ski pped every ot her Iine when readi ng paragraphs. The
irrelevant lines were printed in red ink. Al t hough good
and poor readers nade errors, good readers nade nore
intrusion errors by reading the irrelevant words fromthe
red print. WIlianms concluded that good readers have
difficulty avoi ding context, whereas poor readers can
concentrate on decoding the print. Wi | e good readers
decoded words automatically they could attend to words which
were irrelevant but poor readers had to read slowy to
decode and commtted errors therein but not the intrusion

errors.

Lesgold and Curtis (1981) have experinmented to find if
readi ng speed and verbal access speed are related to overall
reading ability. They tested primary grade children for
oral reading errors, verbal processing speed in visual
mat chi ng, word matchi ng, category matching, vocalization,
and scanning through reaction tinme tasks. They found oral
reading speed in the first year of reading instruction to be
predictive of |ater readi ng achi evenent. H gh ability
readers were faster than others. Readers were not

differentiated for their ability on reaction tinme tasks.
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Access to phonol ogical code if inefficient may retard the
process of learning to read but does not render reading
itself that difficult once it is |earned. The data, the
aut hors note, is supportive of the hypothesis that sl ow
readi ng neans that greater cognitive capacity is required
for word recognition, not that poor readers choose to

all ocate nore capacity to this task.

Perfetti andRoth (1981) found that readingis an
I nteractive process. Particul arly poor readers are nore
dependent on context because of slow execution of the word
| evel process. H ghly skilled readers who process the
words automatically are | ess affected by conceptual ly
deri ved dat a. It was found that |ess skilled readers were
very sensitive to context, they nmade better use of the
cont ext when readi ng the presented words than skilled
readers. Skilled readers al so take advantage of the
context only if they have to read |long and | ow frequency
wor ds. A der children third grade and beyond were found to
be nore proficient than younger readers in processing of
printed words relying | ess on context. However skilled
readers were also able to make use of context and depend
less onit. In the context of high constrained sentences
even | ess skilled readers perfornmed well but it is the high
skilled readers who perforned well in predicting correct

words in the context of noderately constrai ned sentences.
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Wiereas skilled readers could identify the visually degraded
words even wi thout context, |ess skilled readers could

I dentify those words only with context. The experinenters
found that skilled readi ng depended nore on extracting the
printed information further aiding in using context whenever
needed. The authors concluded that |ess skilled readers
are typically slower in word identification indicating the
problemin autonaticity. They al so note that children do

not have problens in using the context in word identification.

The majority of studies conclude that word recognition
relates to reading ability and that recognition speed
facilitates readi ng conprehension (Stanovich, 1982).
Exploiting the use of context for conprehension is highly
related to efficient, automatic decoding ability. Si nger
(1982) states that "if poor readers exhaust attentional
I nformati on decodi ng individual words, they will be unable
to devote any attention to context...... several research
projects report an inpaired ability of poor readers to
exploit context"” (p 65). It is al so suggested that a
critical goal of instruction should be to establish the
automatic reading of print and integrate these skills in to

al ready existing | anguage conprehensi on process (Carr, 1982).

5. Automaticity and Strategies of Processing.

Automatic processing of stimuli may require sinultaneous
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pr ocessi ng. A process can be automatic and fast when the
individual is not required to attend to each conponent but
attends to the stimuli as a whole unit. This is also
referred to as parallel processing. Aut omat i ¢ processi ng
to be an efficient processing needs necessarily to be

preci se. Poor readers tend to read words wholistically but
with errors. Chi | dren approach words wholistically in the
begi nning relying on context and then they | earn the details,
at a later stage they use both context and the know edge of
details (Beimller, 1970, Chall, 1983, Elliot, Halliday, and
Cal | away, 1978). It is inportant that young readers | earn
the details precisely and well before the activity becomnes
automatic, otherwi se that |earning does not |ead to norna
and good readi ng (Aaron, 1982, Cunm ns and Das, 1977, Das
and Qunmi ns, 1982).

Elliot, et al, (1982) found that young children aged 7
to 8 years processed words simlar to how adults process
pictures relying on their right hemsphere functions. O der
children aged 10 to 14 years processed words using | eft
hem sphere functi ons. The ol dest group of children aged 13
to 14 years processed the stinmuli using both hem spheres.
Reynol ds (1981) indicated that |eft hem sphere and right
hem sphere are understood to serve the functions of serial

and si mul taneous processi ngs respectively.
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Beimller's findings concur with the i deas stated
above on the devel opnent of reading in young children. He
studi ed young children's oral reading errors during first
grade from Cctober to May. He found three stages in the
devel opnent of readi ng. In the first stage children read
with the aid of context and nade very few graphical errors.
In the second stage children made nore graphic errors which
he accounted for their using graphic information instead of
contextual information only. In the third stage their
errors were both contextual and graphical. Children's
processi ng words in the beginning possibly wholistically
with the help of context were eventually |earning the details
of graphic information and at a | ater stage using both

whol i stic and detail ed processing strategies.

Though children conme to process reading nmateri al
wholistically they may not learn to process it efficiently
to becone skilled readers. Poor readers may be | ess skilled
in processing the units of reading stimuli in a proper

sequential manner.

Studies investigating the processing strategies were
initiated al nost a decade ago. Luria (1973) observed that
the brain processes | anguage in different ways. He
reasoned that for understanding | ogi co-gramatical relations,
for instance, 'father's brother-in-law and simlar |inguistic

constructs an individual needs to process simnultaneously,
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whereas serial processing is needed for expressive speech.

Qumm ns and Das (1977) proposed that anong | ess fl uent
readers successive or sequential processing accounts for
nore variance in reading than sinmultaneous processing though
anmong fluent readers both kinds of processings may be used
equal | y. In general, Cunmns and Das indicate, particularly
i n young children, processing of linguistic input is likely
to be nore dependent on successive than sinultaneous
pr ocessi ng. In their later study Das and Cumm ns (1982)
found that as reading disabled children mature they devel op
si mul t aneous processing skills and apply themto readi ng
tasks but the successive processing abilities do not devel op
in the same way with age and are not successfully applied to
readi ng tasks. In the study norrmal and readi ng disabl ed
chil dren underwent the task of Figure copying, Menory for
desi gns, and Raven's progressive matrices for marking their
si mul t aneous processing and Digit span forward, Serial
recall, and sentence repetition for serial processing.

When conpared with normal readers the poor readers were not
deficient in either processing but were limted in the
extent to which they could make use of their successive
processing skills in the context of reading. Only their
si mul t aneous processing was associated with their readi ng

Success.
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One study on readi ng has been undertaken with children
who speak a Dravidi an | anguage. Aaron (1982) studied the
reading of Tam| children to see if they have problens in
sequential processing. The study was to see if children
have sequential processing difficulties in reading a
phonetically regular script as conpared to children readi ng
Engl i sh. He found that phonetic regularity of the Taml
script did not elimnate the problemin readi ng when there
wer e sequential processing difficulties. Children's
reading errors were agramati c. Aaron reasoned that this
could be highly related to the nature of the |anguage which
is highly inflected. For exanple, see the construction in

Tam | .

VAS| - read

AVAN- he

VASI KI RAVAN- ( VASI +KI +AVAN) - he who reads
UKKU-t 0

VASI KI RAVANUKKU-t 0 hi m who r eads.

In readi ng such an inflected word if the children do not
process the syllables sequentially well they are bound to
omt suffixes and inflections which |eads to agrammati sm
Thi s happens if the children depend on the sight words and
use only wholistic strategy to read, at the cost of the

elenments of the stimuli.



48

From the above findings it is clear that nornally
reading children do learn to process the reading stinmuli
whol istically or automatically. If children decode words
automatically and correctly they will be able to attend to
the organi zation of the sentence and higher units for
conpr ehensi on. However, it is required that children
shoul d becone adept with the internal structure of the

wor ds before becom ng efficient readers.

6. Letter Know edge.

Know edge of the letters of al phabet has been thought
of as a good indicator of readi ng devel opnent. DeHi r sh,
Jansky, and Longford (1966) found | etter nam ng as one of
the promsing tests for predicting readi ng devel opnent.
Lowel I (1971) reported that anong the predicting factors,
know edge of al phabet letter nanes is the only desirable
factor for inclusion in reading readi ness tests. Letter
nam ng was the highest correlated factor. Nam ng letters
I ncorporates visual and auditory processing which are highly
related to readi ng. This finding was al so supported by
Leslie and Shannon (1931). They found that | etter nam ng
was the excellent predictor of success in |learning to read.
Letter namng was al so the predictor of begi nning know edge
of orthographic strupture which provides for the word

recognition ability (correlated at .8 | evel). Al so,
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chil dren who naned fewer than half the nunber of the
| etters did not perform above chance | evel on the ortho-

graphi c tasks.

St anovi sh, Qunni ngham and West (1981) found that
children learned to recognize letters automatically by the
end of the first grade itself. Letters were better
aut onmati zed than hi ghfrequency words. Less skilled readers
did not show such automaticity in letter recognition.

Aut hors stated that efficiency of |etter processing continues
as child keeps practicing reading. Reitsma (1978) found
that, in children beginning reading English where letter
nanes differ fromthe sounds and al so where there are
different case letters, nane matchi ng and vi sual mat chi ng
changed with increasing grades. Chi | dren becane efficient
in extracting invariant features anong irrel evant variations

such as type face.

Letter-sound | earning continues for quite sone tine
atleast in children I earning English as letters do not
consi stantly represent the same sounds. Venezky (1976)

st at ed t hat

The reliance on letter sound generalizations in
word recognition decreases as word identification
abilit¥ i ncreases, and the mature reader probably
makes little use of themin normal reading.
Neverthel ess, the ability to use the letter sound
generalizations continue to develop at | east
through grade 8. Whether this is due to a
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continual reliance upon soundi ng out words or

Is aresult of increasingly nore efficient

nmenory organi zation is not known. But since

the use of letter sound generalizations appear
to depend heavily upon exanples stored in nenory,
organi zati on probably accounts for a significant
part of this devel opnent. (p 22).

Letter recognition in reading not only depends on the letters
t hensel ves but al so on the higher order organi zation they
t hensel ves constitute (Leslie and Shannon, 1981, and Massaro,

et al, 1980).

Letter recognition efficiency is found to determne the
ability of the word recognition (Bouwhuis and Bouma, 1979)
and of readi ng speed (Jackson and Mcd el |l and, 1979).

7. Syl | abl e Readi ng.

Whenever acquired, either in the earlier stages of
reading or | ater, depending on the method of teaching it is
essential that a child learns all the units of the al phabet
efficiently to becone a skilled reader. A skilled reader
does not read letter by letter but by formng hi gher order

units of themfor efficient decoding.

Learning syllables as units of spoken | anguage seens to
be natural and the nost efficient way. This seens to be
true wth reading also. The surprisingly | ow percentage

(less than 1% of readi ng probl ens anong Japanese has been
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ascribed to the syllabic nature of the Japanese scri pt
(Makita, 1976). However, such hi gh clai mhas been

guest i oned.

Menyuk (1976) stated that anal ysis of speech takes

pl ace at an unconscious | evel in units of syllables. She
suggested that initial exposure to witten material shoul d
be organized in to witten syll abi c-speech correspondences,
not |letter sound correspondences, at |east in case of
children who find it difficult to further anal yze speech

i nto phonemc units. Durkin (1981) also points out that
it is syllables that are decoded and not words and in order
to nove fromspellings to pronunciations children need to

know syl | abi cati on.

Li berman, et al, (1977) found that none of the children
aged four years could segnent speech by phonenes, whereas
nearly half of them (46% could segnment words by syl |l abl es.
Ability to carry out phonene segnentation successfully did
not appear until age five and then it was denonstrated by
only 17%of the children. About half (48% of the children
at the age five could segnent syllabically. Even at the
age six only 70% succeeded i n phonene segnentation, while
90%wer e successful in the syllable task. This, the authors
say, i s because the phonene boundaries are not narked
acoustically owing to the coarticul ation of the phonetic

segnents. For exanpl e, a consonant segnent will be nerged
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with a vowel . Anal yzing an utterance into syllables on
the other hand may present an easier and different problem
as every syllable contains a vocalic nucleus and a

di stinctive peak of acoustic energy. Goff (1978) found
that poor readers attenpted to use vowel letters as cues to

word recognition.

Readi ng wi th phonetic processing is ideal according to

Li berman and ot hers (1977).

Anong the primary | anguage processes that the
child can exploit by conversions to speech
(either analytically or wholistically) is the
use of a phonetic representation to store snaller
segnents (words, for exanple) until the neaning
of | arger segnents (phrases or sentences) can be
extracted. Research on speech perception
suggests that the phonetic presentation may be
uniquely suited to such storage....now we have
evi dence that anong second graders, good readers
rely nore on a phonetic representation than poor
readers do. (p 223).

They state that phonem c representation is harder for young
children and that a syllable based witing systemwould be
easier to learn to read than those based on a phonemc

al phabet .

Rozin, Poritsky, and Sotsky (1971) in their study showed
that even reading di sabled Anerican children could be taught
to read English material using 30 different Chinese

characters. They reasoned that children were successful in



53

readi ng because Chinese characters represented norphenes
and not phonenes, and suggest that a syllabary nmay be nost

useful in teaching readi ng.

Harrigan (1976) in a simlar study could teach readi ng
di sabl ed Anerican children to read English using Chinese
| deogr aphs. Simlarly he suggested that for young children
| earning to read, phonemc abstraction will be difficult but

not syl | abicati on.

Trei sman and Baron (1981) studied segnental analysis
ability as related to reading ability and found that in
first grade children syllable counting was significantly
related to nonsense word readi ng. The results suggested
that the ability to represent spoken words in terns of

syllables is correlated with rule using ability.

Spoehr and Smth (1975) suggested that in recognizing
words the perceiver first groups letter strings into higher
order units (the parsing process) and then proceedes to
deconpose theminto single letters or letter bigrans. They
found that letter strings containing vowels were better
perceived in the tachi stoscopic tasks owing to the econony
of perceiving syllables relative to letters per se (e.g.,
BLOST and BLST). I n anot her experinment they observed that
pronounci able letter strings were better perceived than

others (e.g., ROST and RSQOT). When subj ects were permtted
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to insert vowels to nmake pronunci able words they perforned

as predi cted. Spoehr and Smth suggested that "one needs
to start froma syllable in order to insure that the

recodi ng process has the groupings it needs in applying rules
of letter sound correspondence; hence the need to build up
a syllable like unit before breaking it down" (p 33). Thi s
i ndi cates that when processing a letter string as in reading
readers depend on syllabication of the stimuli. Spoehr and
Smth's suggestion is supported by the study in which the
irregularly segnmented words (e.g. RANG ER) did not permt
the subjects to read themfluently, probably as the

syl | abi cati on was not possible (Schnider, Well, and Poll astek

1974).

Kat z and Fel dman (1981) found that subjects used
syllabl e informati on nore when readi ng the phonetically
regul ar Serbo-croatian words than when readi ng English. They
tested Anerican fifth grade children and adults in a task of
reading regularly and irregularly divided words and pseudo-
words (wa/ter, water, and wu/ter and w uter). Regul arl y
syllabified stimuli were easier than the irregular ones.

In the | exical access task where the subjects had to decide
whet her the stinmulus was a real word or not, children
appeared to process words based on syl | abication. In the
| exi cal decision tasks, the Serbo-croatian subjects were

slowed by the disruption of natural syll abication.
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8. Wrd Readi ng.

It is known that learning the letters of the al phabet
and syll abication are inportant in learning to read. But
once children becone "readers" they read words as single
entities. By this stage the children are aware as to why
they read words as they are. That is, they do not
necessarily read the words with the help of only context as
t hey woul d have done in the very first stage of reading.

At this stage the children are able to exploit |anguage,
wor | d knowl edge, with the given context of reading and their
ability to process words fromthe |l evel of |letters, phonenes
and syl | abl es. Children not only | earn by nmaki ng use of
what is printed but also what they already know which is
termed as the process of "interaction” in reading (Runel hart,

1977, Stanovich, 1984).

OGsgood and Hoosain (1974) froma series of experinents
concl uded that words have a special salience in the perception
of |l anguage and the reason for this salience is the unique
meani ngf ul ness of words as units. They state that the
mechanismfor this salience is the convergence of feedback
fromcentral nediational processes with feedforward from
peri pheral sensory processes upon the integration of word

form percepts.

Since Cattel's tine it has been known that words can be



56

read faster than | etters. Al so, letters can be identified
faster in words than otherw se which is known as word
superiority effect (G bson and Levin, 1975). There i s not
only one explanation for the word superiority effect.
Structure of the orthography is thought to be an inportant

facilitating factor in word recognition.

9. Ot hogr aphy.

G bson (1969) found that as children learn to read they
begin to generalize the recurrent clusters of letters as
units and generalize such invariant units to readi ng.
Skilled readers in English are nore apt to perceive the

letter strings which follow the rules of English orthography.

Massaro, et al. (1980) found that the know edge of
orthographi c structure contributes an i ndependent source of
I nformation about the letter string and thus reading. Their
subj ects al so described the rule governed regularity in the

or t hogr aphy.

Baron (1977) states that regularity in the script or
the orthographic rules are | earned best by observing the
simlarities in words. Baron (1979) found that the ability
to read nonsense words was highly correlated with the
ability to read regul ar words. Also the ability to use

specific associations, as in reading exception words, is
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nore highly related with ability to read regular words than
nonsense wor ds. Baron al so stated that dyslexics seened
to be deficient nore often in rules than in specific

associ ati ons.

Mason (1975) studied poor and good readers to see the
effect of orthographic structure and their abilities to
search for letters in different word di spl ays. Poor
readers were as good in performance as good readers only on
random di spl ays. Only good readers were sensitive to the
orthographic rules inidentifying letters. Poor readers’
difficulties in acquisition and use of orthography has been
supported by many studies (Bradley and Bryant, 1979,
Schwartz and Doehring, 1977, Singer, 1982).

It is being argued whet her phonol ogi cal rul es also
i nfluence along with the orthographic rules the recognition
and readi ng of words (Spoehr and Smth, 1975, Taft, 1979).
In any case the suggestions held are that training children
shoul d incorporate the idea of orthographic rules (Baron,
1977, 1979, Caldwell, et al, 1978, Carr, et al, 1979,
Massaro, 1980).

10. Rule Learning.

According to Gagne (1975) rule learning is a wdely

occurring intellectual skill. "“A great deal of |earning
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wi thin educational progranms is concerned with rul es. The
young child |l earns rul es which enable himto decode words
inreading, to spell words, to conpose sentences..." (p 61).
According to G bson (1969), children learn to read the
invariant units simlar to the rules of spoken | anguage.
This provides for the econony and efficiency of the

i nformati on pick up. Brooks (1977) found that rul e based

| earni ng was faster than paired associate | earning. H s
subjects |l earned to pronounce six four letter words nmade of
six artificial letters. I n anot her condition the six
printed words were randomy paired with the six spoken words
so that the orthography was no | onger useful. Even after
500 trials with each stinulus subjects could pronounce the
words faster in the condition with orthographic |earning

t han the associ ation | earning.

Morrison (1984) observed that disabled readers
experienced difficulty in |learning associations that are
governed by rules, particularly if those rules contained
exceptions or inconsistencies. He found that disabled
readers take nore tine to read inconsistent words. Al so
in an association | earning task, when artificial synbols
were paired with words, disabled readers performed poorly
on rul e governed associ ati ons and were poorest where they
had to | earn by inconsistent rules. It is suggested that
possi bly the poor readers had tried to | earn on wholistic

basis than | ooking for the invariant rules of the task
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(Vellutino and Scanlon, 1984).

Cal dwel |, et al. (1978) review ng the phonic rul es of
English found that rule conplexity, apart fromthe frequency,
Is a crucial variable in determning its utility. Gagne
(1970) stated that even if all the prerequisite rules are
known that does not nean that the higher order rule is also
| edi ately known. It has to be |earned, If the | owner
order rules are known the conditions within the | earner are
satisfied but not the conditions of |earning situation.
There nmust be sone instruction which includes the step of
informng the | earner about the formof the performance
expected, encouraging recall, and cueing the proper sequence
of acts. This is true of a child | earning to decode words,
particularly when the orthographic rules are applied

I nconsi stently.

11. Sumary.

From the foregoing one can note that all the factors
described are essential for normal fluent reading. Cbviously
the factors of syntax and conprehension in readi ng were not
specifically considered as the review was restricted prinmarily
to word readi ng. It should be noted that devel opnent of
rul es about the internal structure of words, strategies in
reading, and automaticity are not only inportant for skilled

decodi ng of words but are prerequisite to conprehension in
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readi ng which is the goal of learning to read. These
factors are not only inportant for reading acquisition but,
as noted, are identified to be hurdles to readi ng when they
do not devel op optinally. It is felt that these findings
are quite generalizabl e. Considering that these are
important factors it is inportant to make use of themin
testing reading and reading difficulties. According to

Shankwei | er and Li berman (1972)

One often encounters the claimthat there are
many children who can read individual words well
yet do not seem able to conprehend connected
text. The existence of such children is taken
to support the viewthat nethods of instruction
that stress spelling to sound correspondences
and ot her aspects of decoding are insufficient
and even produce nechani cal readers who are
expert at decoding but fail to conprehend
sentences. It may well be that such children do
exist; if so, they nerit careful study. CQur
experience suggest that the problemis rare, and
that poor reading of text with little

conpr ehensi on anong beginning readers is usuaIIy
a consequence of reading words poorly (i.

with many errors and/or at a slowrate) (p 294)

Thus the first level of evaluating reading should be
to rule out the problemin reading at the word | evel. From
this reviewthe follow ng statenments can be nade. 1) Good
readers expend | east attention to the constituents of words
and thus read them autonatically. That is, they will be
able to identify the words quickly. 2) Good readers can
not only read words fast but al so process the conponents of

the words in the given sequence appropriately. That is,
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they are good at sequential processing of the reading
stimuli. 3) CGood readers are al so adept at using the

rul es of orthography. They are al so good at using both the
consi stent and inconsistent rules of orthography in reading.
Converse to these the proceedi ng statenents can be nade.

4) Poor readers may be sl ow readers. G ven enough tine
they may be able to read words correctly though sl ower.

5) They may not be processing the conponents of wards
precisely and in a correct sequence. 6) They may al so be
poor in learning the orthographic rules and in applying

themto reading.



METHODOL OGY

The object of this study was to have a franework for
testi ng Kannada readi ng based on the factors, rul es of
ort hography, sequenti al processing, and automaticity. The
intention was to see if poor readers and good readers were
significantly different in these abilities in reading
syl I abl es and wor ds. The proposition was that good readers
woul d read the words automatically and correctly using the
rul es of orthography and by keeping the sequence of
syl | abl es correctly. The ot her proposition was that poor
readers woul d not read autonatically and observe the rules
of orthography and the sequence of syllables in reading
wor ds. It was al so proposed that the sequencing ability of
readers as nmeasured by nonverbal tests will be related to

r eadi ng.

In this study, all the rules of orthography were tested.
Kannada uses a | arge nunber of explicit rules in the ortho-
gr aphy. There are regular and irregular ligaturing rules.
Al these rules relating to 50 letters were included for
testing. The know edge of the rules of orthography was
tested in reading individual syllables and words. Wth
t hose who failed reading words and syl | abl es the experinenter
constructed the syllables frombasic |etters by addi ng one

ligature at a tine. This process was terned interaction
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as the experinenter provided the task depending on the

appropri ateness of the response.

Automaticity in reading was evaluated by children's
performance on tasks of reading the stimuli exhibited for a
limted tine. The ability to read words and syl abl es at
subj ects own pace was tested to see whether they had probl ens
with automaticity alone in the processing of words and

syl | abl es.

The sequential processing of the conponents of syllables
and words was tested by tasks of reading themcorrectly.
The rel ation of nonverbal sequencing processing ability to
readi ng was evaluated by correlating children's performance
on readi ng and sequential markers. SSmlarly the relation
of simultaneous processing to readi ng was eval uated by
correlating the performance on sinultaneous markers and

r eadi ng.

Table 1 presents the schene of testing. Col ums 1,
2, 3and 4 in the table represent the | evel of the reading
task, the nunber of diacritical visual features, supposed
processi ng needs, and probable difficulties in reading
respectively (a diacritical feature is part of a letter

whi ch can represent a phonene).
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The Schene of Testing
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of'cc + v's

Readi ng Level D acritical Processi ng Dfficulties
features needs i n reading
1. Wrd Syl | abl es Aut omati c Sl ow readi ng
sequenti al omtting-
syl | abl es
m sr eadi ng
(omtting or
substituting
f eat ures)
2. Syllable 1-3 Aut omati c Conf usi on
of the
al phabet
3. Syllables 2-6 Aut omati c Sl ow readi ng
of'c +Vv's sequenti al m sr eadi ng
4. Syll abl es 3-6 —do- -d-
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1. Subj ect s

Children studying in grade three were the subjects.
Children fromthe Denonstration Model School (M/sore) were
selected to be the subjects as the students populationis

rel ati vel y nore honogeneous in terns of the soci oeconom c

| evel s of their hones. These chil dren had attended
atl east 20 nont hs of formal schooli ng. Children are
admtted to schools only at the age of 5 years. Chi I dren

are pronoted to next grade only if they score 35%or nore
i n the annual exam nations. Al so,the children need to
attend the school atleast for a particular nunber of days
in order to be pronmoted (75% of working days). Thus the
subj ects were those children who had scored a m ni mum of
atleast a 35%in earlier grade and had attended the forma
teaching for the prescribed tine. The average age of

subj ects was 8 years and their age range was seven to nine

years.

Only new coners to grade three were considered for
sel ection. Children who were retained in grade three and
not pronoted to grade four were omtted from sel ection.
Children in grade three were chosen because they were
expected to have nastered the basic skills of reading and
be adept at reading the print. They were al so expected to
read the books of content like literature, social studies,

and sci ence. The fact that there were three books of
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various contents for the third grade (and only single text
book for the earlier grades) justifies the assunption that
these children were expected to be fluent in reading the

print and could absorb the content of the prescribed texts.

The cl ass teachers of grade three were asked to rank
order the children depending on their achi evenent. The
teachers routinely evaluate the achievenent of the class
every nonth using witten tests in various subjects. There
were 96 children in the two sections of the cl ass. Fromt he
rank |list the teachers provided nanes of the hi ghest achieving
10%and the | owest achieving 10%of the children were chosen.
The chosen children were screened using a devel opnent al
screening test standardized in India (Bharatraj, 1983). Only
the children passing in this test were considered for being
subj ect s. If a subject failed this test the next child in
t he achi evenent rank was screened for selection. None of the
hi gh achieving children failed the test and only one of the
poor achieving children failed in this test for which the next
child was screened. The selected children were w thout
apparent sensory not or handi caps. They were al so checked
for apparent speech and hearing difficulties by a speech

pat hol ogi st and audi ol ogl st.

There were 20 subjects, half of themwere poor achievers
and the other half were hi gh achievers, constituting two groups.

The cl ass teachers rated the poor and high achi evers as al so
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poor and good readers respectively. These groups wi |l be
referred to as poor and good readi ng groups here onwards.
The sanple was incidental and the subjects were not chosen
on any other basis |ike gender. There were seven boys and
three girls in poor reading group and four boys and six

girls in good readi ng group.

Two groups, high achieving and poor achi eving, were
sel ected because the intent of the study was to see if they
differed significantly an the factors chosen. Only 10% of
the popul ation was selected as a | arge nunber of subjects
fromthe class would dilute the abilities or the inabilities
of the group. It is known that about 10%of children
readi ng phonetically regular scripts have reading difficulties
(Aaron, 1979). Al so, selection of subjects was limted to
only one school because this school follows a particul ar
curriculumand is consistent in doing so as the school is

run by a research organi zati on.

2. Materi al s

The materials for testing reading were the prepared
lists of words and syl | abl es. The |ists consisted of 118
words and 136 syl | abl es. St andar di zed tests were used for
eval uati ng sequential and sinultaneous processing strategies.
The followi ng reading test materials described are presented

in the sanme order in Appendi x A
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1. Li st for word readi ng:

This list has words of al phabet letters, words with
consonants ligatured with different vowels, words with bl ends

of two and three consonants, and words with alternate forns

of witing. The words have regular and irregular |igaturing
rules as described in the first chapter. There are 118
words in the |ist. Fl uent reading of all words in the |ist

requires children to be adept with all the rules of ortho-
gr aphy. Care was taken to see that the words are not of
rare occurence or the very first words which the children

m ght have overl ear ned.

2. List of syllables in the al phabet:

There are 50 itens inthis |ist. These are the
| etters of the al phabet shown in Figure 1 in the first
chapter. Bach letter either represents a vowel or a

consonant with the vowel [a].

3. Li st of syllables having consonants with various vowel s
There are 24 itens in this |list. The syl | abl es consi st
of all the vowels ligatured with different consonants. Care

Is taken to include all the regular and irregul ar forns of
occurence of ligaturing vowels described in the first

chapter.
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4. Li st of syllables with consonant bl ends:
There are 47 itens in the |ist. The |ist includes
syl |l abl es of gem nated and bl ended consonants. The | i st

I ncorporates the regularly represented consonant features
as well as irregularly represented ones. These are al so

shown in Figure 3 in Chapter 1I.

5. Li st of syllables with blends of three consonants:

There are five itens inthe |ist. These bl ends

usual Iy occur in Kannada.

6. List of syllables with alternate forns;
There are eight itens inthe |ist. This |ist contains
both forns of witing of certain syllables. Ei t her of these

forms may be used in print.

Wrds inthe first list include all the rul es of
orthography that the later five lists of syllables have

I ncor por at ed.

It is known that reading letters is facilitated when
they are in words (Mdelland and Runel hart, 1981). Wi | e
each word could hel p processing the constituted syll abl es
by providing context, letters in isolation could be read

only with the know edge of the rul es of orthography.
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The follow ng were the tests for the sinmultaneous and
sequential processing strategies that were used for solving
the respective tasks. Das and Cumm ns (1982) have terned
these tests the processing markers as they are used to

Identify the processing strategies.

1. Menory for Designs; (Gahamand Kendal |, 1960)

The test material consists of 15 designs. Al'l designs
are conposed of straight |ines. The test involves the
presentation of the geonetric designs and reproduction of

designs frominmredi ate nenory.

2. Col ored Progressive Matrices: (Raven, 1965)

The material consists of three sets and there are 12
problens in a set. In each problemthere are six figures
fromwhich a selection has to be made or chosen. The t est

I's generally used as a nmarker of simnultaneous processing.

3. Vi sual Sequential Menory: (Kirk, MCarthy, and Kirk (1968)

The test has 25 sequence itens. The test assesses the
subjects' ability to reproduce sequences of non neani ngf ul
figures fromnenory. The subjects are shown each sequence
of figures for five seconds and then asked to put correspondi ng

chips of figures in the sane order.
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4. Audi tory Sequential Menory: (Kirk, MCarthy, Kirk, 1968)

There are 28 digit sequence itens inthis test. Thi s
test assesses the subjects' ability to reproduce fromnenory
sequences of digits increasing in length fromtw to eight

digits.

3. Pr ocedur e

The following was the order in which the tests were

adm ni st er ed.

a. Raven's Progressive Matrices, Auditory Sequenti al
Menory, Visual Sequential Menory and Menory for
Desi gns.

b. Reading words (list 1) one at a time with brief

exposures.

C. Reading syllables one at atine with brief exposures
(fromone of the lists 3, 4, 5 and 6, one at a

tinme).

d. Reading words consisting of simlar syllables
(which were msread earlier) withno tinme limt

of exposure.

e. Reading the syllables (which were msread earlier)

withno tinme [imt of exposure.
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f. Reading letters of the al phabet (list 2) one at a

time with brief exposures.

g. Reading words nade of letters (which were m sread

earlier) withno tine limt of exposure.

h. Reading |letters of the al phabet (which were m sread

earlier) withnotine limt of exposure.

i. Interaction with the child in constructing the

syl | abl es.

The order of testing was retai ned across subjects as
the order provided a check agai nst any possible practice
ef fect. VWrds were presented first and then the syll abl es
and al phabet letters at the end to avoid the practice effect.
The words and syl lables as presented in the appendix are in
Kannada al phabeti cal order. Wiile testing, the itens in
each list were randomy ordered to renove the influence of

t he al phabeti cal order.

The children were quite inquisitive about the tests
for sequential and sinultaneous strategies. These tests
al so kept the children interested in newtasks. The tests
Progressive Matrices, Auditory Sequential Menory, Visua
Sequential Menory, and Menory for Designs were admnistered

and scored as required by the respective standardi zed
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procedur es.

The children were tested on the nonreading tests in
the first session and their reading was tested in the second
session. Each reading stinulus was printed on 7 cmX 13 cm
i vory cards. These cards coul d be used as flashcards.

Every subject was instructed as follows, in Kannada, before

the reading materi als were exhi bited. "This is going to be
a readi ng gane, unlike the ones you had earlier. There are
words or letters witten on these cards. You are required

to tell me what is witten as soon as | showit to you. |
amgoing to showthe witing for a very short while. Let
us see how fast you can read them"™ The subject was asked

i f she/he was ready for the task and on consent the stimul

wer e i ntroduced. Each stinmulus card was exhi bited on the
table in front of the child to be read. The stinmulus card
was qui ckly covered by an enpty card. It used to take

approxi mately one half a second to cover the stinulus card.
The experinenter had practised placing the cards to keep
preci si on. The response to the stinmulus was recorded on

paper in Kannada scri pt.

The reading stimuli were exposed for only half seconds
in the brief exposures. The purpose of brief exposures
was to test the automaticity in reading of syllables and
wor ds. The reason for selecting one half second criteria

was that in reaction tine studies, the tine the subjects
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needed to read single letters was 500 m || iseconds. Readi ng
words could even be faster than identifying single letters.

A so when tried with children half second criteria was found

appropriate for reading a stimulus. Al good readers, for
exanpl e, could recognize the stimuli in the given tine of
exposur e. Bot h words and syl | abl es were exposed for one

hal f seconds each and the responses were recorded.

The children read the stimuli both at brief and | ong
exposur es. The children went through reading the list 1 at
bri ef exposures in the beginning. Wienever there were m s-
readi ngs the stimulus cards were categorized to be read
| ater at | ong exposures. Next the children went through
the list 3, reading the syllables with various vowel
| i gat ur es. The stimulus cards were read at brief exposures.
When the m sreadi ngs occured the stinulus cards were kept
separate to be read | ater at | ong exposures. At this
juncture, the earlier msread words having simlar syllables
as inlist 3 were presented to be read at | ong exposures.
After the said words were read at | ong exposures the m sread
syllables fromlist 3 were presented to be read at | ong
exposur es. After every exposure the response was recorded.
If the children had m sread the syllables even after |ong
exposures the experinenter constructed the syllables step by
step by adding one ligature at a tine. At each step the

child was encouraged to read the syllable and was hel ped to
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read by providing cues. After the list 3, the procedure,
including the interaction task, was repeated for |ists 4,

5, 6, and 2.

Followi ng is an exanple of an interaction. In the
begi nni ng experi menter wote an al phabet letter and asked
the child to read it. Later the letter was nodified in

each step after the child' s response.

1. =l sha] "Wiat is this letter?"
The child responds.

2. &Zea] shu] "Wiat does it become now?"
The child responds.

3. aﬁghtu] "How do you say it now?"
The child responds.

4. &@wnu] "And now?"
The child responds.

This procedure could help in | earning whether the child
was aware of the rules of orthography and al so about the
subject's ability to nmake use of the rules which were

presented in the imredi ate past.



RESULTS AND DI SCUSSI ON

1. Resul ts.

The intent of the study was to see whether poor readers
were significantly different fromgood readers on the nmeasures
of automaticity, know edge of orthography, and sequenti al
processing abilities. The results obtained, to be discussed
| ater, have provided adequate support for differentiation of
poor readers fromgood readers on the bases of automaticity

and the knowl edge of the rul es of orthography.

The data consisted of the scores obtained on the

fol | owi ng neasures.

1. Readi ng words follow ng brief exposures. The sti mul
word |ists included words of al phabet |etters and words
i ncorporating various rules of orthography. These

categori es of words have been anal yzed separately.
2. Readi ng words exposed without the tinme [imt.

3. Readi ng syl lables follow ng brief exposures. Syl | abl es
included the letters of the al phabet and syllables with

various rul es of orthography.

4. Readi ng syl | abl es exposed without the tine [imt.

5. Audi tory sequential menory.
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6. Vi sual Sequential Menory
7. Raven's Progressive Matrices

8. Menory for Designs

Correct reading of each stinmulus exposed was scored one
and any m sreadi ng was scored zero. A score of one was
gi ven whenever the child correctly read the stinulus
follow ng either brief exposure or |ong exposure. The same
stimuli were provided for reading at | ong exposures when
they were msread at brief exposures. Thus the scores of

corrected and non-corrected reading of stimuli were avail abl e.

The responses to list 1 were split into two groups for
anal ysi s, words of al phabet letters and words wi th vari ous
rul es of orthography. The responses to list 2, i.e.,
| etters of the al phabet, were considered as a separate
neasure for anal ysis. The responses to the lists 3, 4, 5,
and 6 which incorporated various rules of ligaturing were
grouped under rules of orthography for analysis. Furt her,
each group of these stimuli has been considered for analysis
I ndependent|y. The scores on brief exposures informabout
the automati c processing, whereas the readi ngs under |ong
exposures and interaction tasks reveal the know edge of
ort hogr aphy. The m sreadi ngs were noted and quantified for
each list of stimuli. The sequencing difficulties and the

orientation m sreadi ngs have been not ed. The scores under
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each category, i.e., alphabet letters, words of al phabet

| etters, syllables with various rul es of orthography, and
words wi th various rules of orthography were | arge anough
to be conpared between groups. The raw scores have been

tabul ated in Appendi x B for reference.

To look into the overall difference between the groups
and anong the different stimuli,a two way anal ysis of
variance, W th repeated neasures on one factor, was carried
out (Wner, 1971). Factor Awas the ability of the groups
and factor B was the different reading stimnuli. The result
I's shown in Table 2. The di fference between groups were
found to be significant (F = 5.75 > 4.41, significant at
.05 | evel ). Readi ng of the various stimuli were differently
achi eved by the entire subject popul ation. There were
significant differences in the achievenent (F = 50 > 4. 16,
significant at .01 | evel). It was noted that good readers
were superior inreading in terns of automaticity. Poor
readers achieved |less quantitatively in reading the various
stimuli. There was no considerable interaction of the
factor automaticity and the ability of the groups as can be

seen in Figure 6.

The intent of the study was to find if there were
significant differences between good readers and poor
readers on various neasures and their extent. The

di fferences between good and poor readers on autonatic and
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Table 2

Source Tabl e of Anal ysis of Variance

Sour ce df W3 3

A (God and Poor) 1 938 5. 75*
Subj ects within 18 163

B (Kind of stimuli) 3 1751 50. 00**
Ax B 3 35 2.43
B x Subjects within 54 35

*Sgnificant at 0.05 |evel
**Sgnificant at 0.01 |evel
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Fig. 6 The differences between good and poor readers on
t he various neasures of reading.
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correct reading were found by using the t-tests (Johnson and
Li ebert 1977). The good reading children in the task of
readi ng words follow ng brief exposures, were found to score
significantly high. Simlarly, they also scored better on
reading the letters of the al phabet and the syllables with
rul es of orthography. Tabl e 3 provides the mean scores and

the t-scores indicating the significance of differences.

In the anal ysis of relationship between readi ng of
wor ds and the know edge of the rul es of orthography, al phabet
| etters, words of al phabet letters, syllables with rules of
ort hography, and words with different rul es of orthography
wer e consi der ed. The product nonent correlation co-
efficients anong themare given in Table 4. There was a
hi gh correlation of the know edge of al phabet wi th words of
the al phabet letters and with syllables incorporating various
rul es of orthography. Simlarly a high relationship was
observed between the reading of the syllables with rul es of
ort hography and words having such syl | abl es. Wer eas the
good readers had a high relation between the know edge of
ort hography and readi ng words, the relationship of these was

not hi gh anong the poor readers.

To rule out the factor automaticity and to | earn about
the relation of reading words to orthographi c know edge,

anmong good and poor readers, the follow ng anal yses were



82

Tabl e 3

Significance of differences between good and poor readers
on various readi ng neasures follow ng brief exposures

Measur e Mean correct scores t-scores
CGood Poor
r eaders r eaders
Letters of al phabet 46 39 4.01**
Wirds of al phabet
| etters 37 24 4. 36**
Rul es of orthography 58 26 6. 25**

Wirds with orthographic
rul es 38 8 8. 20**

**Significant at 0.001 | evel
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Tabl e 4

Correlation Matri x for vari ous neasures of reading
follow ng brief exposures

Al phabet Wrds of Otho- Wirds with
letters al phabet graphi c orthographic
letters rules rul es
Al phabet . 63 . 62
letters : .57 Y
QO t hogr aphi ¢ .15
rul es . 62

Not e: Lﬂo_er_ row coefficients are of good readers and co-
efficients in the lower rows are of poor readers.
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done. For these analyses the scores on reading the stinmuli
at | ong exposures were considered. Correl ati on between
reading letters of the al phabet and words nade of them as
wel|l as correlation between reading syllables with rules of
ort hography and words havi ng such syl | ables were found. The
correlation coefficients are provided in Table 5. It was
seen that reading words was highly correlated with reading
syl | abl es anmong good readers. Such rel ati on was not found

among poor readers.

The difference between good and poor readers on readi ng
syl | abl es and words was found using t-tests. The results
are given in Table 6. Bot h the good and poor readers
correctly read the stimuli at |ong exposures, which were
earlier msread at brief exposures. Bot h groups corrected
al nost equal nunber of words. But the poor readers
corrected nore of the sinple material (al phabet |ettered
wor ds) conpared to the good readers. Though poor readers
seened to have corrected nore itens than the good readers,
they had only corrected a snmall part of what was m sread
conpared to good readers (see Appendi x B) . On the ot her
hand, good readers had been consistent and better in making

use of the unlimted tinme of exposure in reading.

Kannada has a phonetically regular syllabic script

foll owi ng a nunber of orthographic rules. The difference
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Table 5

Correlation coefficients anong the various readi ng measures
fol l owi ng | ong exposures

Measur es Good readers Poor readers
Al phabet letters, 49 -. 03
Wrds of al phabet '

letters

Ot hographi ¢ rul es, 54 1

Wr ds using orthographic
rul es
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Table 6

The differences between good and poor readers on readi ng
various stimuli follow ng | ong exposures

Measur es Mean correct responses t-scores
Good Poor
readers r eader s
Al phabet letters 2 4 2. T7**
\Wr ds of al phabet 8 11 1.76
letters
QO t hographi ¢ rul es 10 13 0. 96
Wrds wi t h orthographic 14 11 1.1
rul es

**Sgnificant at 0.01 | evel
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bet ween groups in being able to correct and not able to
correct the msread stimuli when anple tine for readi ng was
permtted provides a neasure of the know edge of the rules

of orthography. The differences between the corrected and
uncorrected stimuli for each group was cal cul at ed. Table 7
provides the t-scores for these differences. The
description of the table is as follows. The poor readers
had | eft nore al phabet |etters uncorrected than corrected.
However this difference did not reach significance. I n
readi ng words of al phabet letters as well as words with rul es
of orthography good readers corrected a significant nunber of
t hem On the other hand, poor readers had | eft nost of the
syl lables with various rul es of orthography and words with
such syl | abl es uncorrect ed. It was only in reading the

wor ds of al phabet |letters that poor readers had corrected

al nost equal nunber of words as were | eft uncorrected. That
Is to say that only good readers corrected nost of the

m sread stimuli nmaking use of | ong exposures.

When the subjectsfailed reading the syllables even after
the | ong exposures,the experinmenter interacted with the
subject in constructing the syllables. The poor readers
confused the letters, generally with those which | ook simlar.
Whenever the construction of syllables was conpl ex, involving
nore than two witten features, the poor readers could not

followthe construction. Wher eas good readers coul d make
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Table 7

The differences between the nunber of corrected and
uncorrected readi ngs follow ng | ong exposures

VWords of Ot ho- VWor ds usi ng
Al phabet al phabet graphic orthographic

| etters letters rul es rul es
Good
reader s . 36 11. 19** . 88 2. 86**
Poor 1. 82 .33 5. 15** 6. 61**
reader s

**t-scores significant at 0.01 |evel
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use of the exanples of simlar syllable constructions, the
poor readers could not use the cues and continued to m sread
t he syl abl es. There used to be | ess nunber of syllables
|eft to be constructed with good readers conpared to poor

r eaders.

M sreadi ngs have occurred in all neasures of reading
and bot h groups of readers have m sread. But the extent of
m sreadi ngs were found nore anong the poor readers as
expect ed. These m sreadi ngs have been | argely due to
confusions anong letters and in the orthographic patterns as
expect ed. Tabl e 8 presents the nunber of m sreadings in
bot h groups. This table al so includes the m sreadi ngs due
to sequential processing difficulties in syllables and

wor ds.

The extent of m sreadi ngs have been graphically shown
in Pigure 7. It is of interest to note that as the
conplexity of the reading material increases the nunber of
m sreadi ngs al so increase. It is clear that the poor
readers have significantly msread the materi al. Wher eas
the proportion of m sreadi ngs anong good readers increase
I n accordance with the nunber of discritical features and
the phonemc conplexity, it was not true for poor readers.
Poor readers had performed well only on the sinple materi al

(al phabet letters and words of the al phabet letters).
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The nunber of m sreadi ngs observed in good and poor readers

Measur es Tot al Good readers Poor readers
No. of
I tens
for
each
group
Al phabet letters 500 39 103
Wrds of al phabet 460 86 210
letters
CV syl | abl es 240 62 173
Wrds of CV 150 57 135
syl | abl es
Gem nated CCV 270 14 82
syl | abl es
Wrds of CCV 200 31 140
syl | abl es
CCV bl end syl | abl es 200 65 177
Words of CCV 200 98 195
syl | abl es
CCCV syl | abl es 50 26 49
Wrds of CCCV 50 29 47
syl | abl es
Syl | abl es of 80 37 79
alternate spellings
Wrds of alternate 120 42 111
spel | i ngs
Sequencing difficulties
Wr ds reversed 3 4
Letters and |igatures 10 19

rever sed
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Sone instances of sequencing problens were observed in
bot h good readers and poor readers. Transposition of
syllables or letters inreading words, i.e., difficulties
I n keeping the syllable sequence, were observed. M sreadings
due to rotation or orientation difficulties of letters were
al so observed. Bot h kinds of difficulties have been
referred to as reversals in the literature. It was

surprising to observe these in Kannada readi ng.

Sequencing difficulties, i.e., transpositions of letters
wer e observed in readi ng of words. These were observed, in
bot h groups of readers, and were fewin nunber (see Table 8).
Usual ly these difficulties were observed in words of two or
three letters. These sequencing difficulties were also
associ ated with m sreadi ngs and occurred in sinple words
wherein the ligatures were few These readi ngs were al so
meani ngf ul words, though not as a rule. Sonetines there
wer e nonneani ngful sequences read from words. Table 9

presents sone of the sequencing difficulties observed.

Sequencing difficulties within syllables were al so
observed. But there were only few of them These
syll ables that were parts of different words when m sread
did not always bring about neani ngful words. Sone of these
sequencing difficulties in syllable reading are presented in

Tabl e 10.
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Tabl e 9

Reversal s i n readi ng Kannada wor ds

2o [Jaya] read as [yaja/ oX#

[victory) (not meani ngful)

oD [ava/ read as /mals/ &L e

(a name) (stool s]

don /gendha/ read as /ranga/ won

(fragrance) (st age)

Us0€? /Tamana/ read as /marana/ zHzew
(husband) (deat h)

2y [davbe/ read as /bada/ &
(box) (poor)

v, [shabde/ read as /besha/ 233

(sound) (not neani ngful)



Tabl e 10

Reversal s in readi ng Kannada syl | abl es

o3, [etss read as [vaste] 22
(mster) (not neaniﬁéful)

78&  [Chakre/  read as [charka/ 93 g¢
(wheel) (spi nning wheel )

BoaLs [fkarya] read as [keyre] wyal)

(Wor k) (not neani ngful)
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Oientation reversals in reading Kannada |l etters and
| i gatures was a surprising finding. However, there are not
many |letters in Kannada al phabet which | ook |ike others,
when rotated or in the mirror imges. Only letters (ta)égs
and (na) €2 are exceptions, that is, they can be m staken
to one anot her when rotated 180 degrees. Al so there are
sone al |l ographs which can be mstaken to letters. Sone of
the reversals in the reading of these are given in Table 11.
It should be noted that sequencing problens were less in
nunber and occurred in the reading of both the good and

poor readers.

It had been proposed that there will be a relation
bet ween the readi ng and the sequential and sinultaneous
processi ng strategi es. It was expected that in the
I nstances of processing nore than one unit of print the
reading will be related to sequential processing ability.
Simlarly, automatic processing in reading was expected to

be related to simnultaneous processing ability.

It should be recalled that the sequential difficulties
observed were neager. Tabl es 12 and 13 provide the
correlation coefficients for various readi ng neasures and
the sequential and sinultaneous processing strategies. In
readi ng syl |l ables of various orthographic rules and
different words the sequential processing would have been

needed. A positive correlation has been found for reading
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Table 11

Oientation Reversals in readi ng Kannada

€ [/ read as [ne] €7
&  [ng/ read as [Te7 €3
O, [rme/ read as [mata/ 3> 3

obé [rye/  read as [yate] a0 2
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Table 12

Correlation coefficients for readi ng neasures and
sequential processing strategy

Pr ocessi ng Al phabet Wrds of Otho- Wrds with

mar ker letters al phabet graphic  orthographic
letters rules rul es

Audi tory 14 .31 1

Sequent 1 al

Menory .45 -. 46 .0

Vi sual -. 38 -.15 . 05

Sequenti al

Menory . 35 -. 14 12

Note: Correlation coefficients in the top roware of good
readers and in the bottomrow are of poor readers.
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Tabl e 13

Correl ation coefficients for readi ng neasures and
si mul t aneous processi ng strategy

Processi ng Al phabet Wrds of Ot ho- Wrds with

mar ker letters al phabet graphi ¢ orthographic
letters rul es rul es

Raven's -.06 C11 .25 .34

Progressi ve

Matri ces .24 .08 1 .0

Menory .01 .29 .01 .24

for

Desi gns -.49 -.5 -.67 -.16

Note: Correlation coefficients in the top row are of good
readers and in the bottomrow are of poor readers.
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conpl ex syl |l ables and sequential processing on the test
Auditory Sequential Menory for good readers (r = .31).

For good readers there was not any considerable relationship
observed in reading words and sequential processing strategy.
A consi derabl e positive relation has been seen between
readi ng sinple words and sequential strategy anmong poor

readers (r = .45 and . 35).

An increasing relationship with the increasing of
conplexity of reading material was seen when the neasures on
Raven's Progressive Matrices were correlated with different
readi ng neasures for good readers. For poor readers a
reverse pattern was seen. A high rel ationshi p was observed
bet ween readi ng of sinple material and simnultaneous
st rat egy. A trend was al so seen that sinultaneous ability
as nmeasured by progressive matrices was related to reading
of words anong good readers and readi ng of syllables anong

poor readers.

The scores on Menory for Designs were actually scores
of nonachi evenent, i.e., a child normally copying designs
woul d score nil, but a design not well copied would be
awarded with high scores depending on the extent of
devi at i on. Thus a |l ow correl ation coefficient could be
expected even when there was actually a positive
correl ation. In Table 13 the coefficients of correlation

on the test Menory for Designs indicate that a relation
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exi sts between the reading of syllables and sinultaneous
processing in both the groups. The rel ationship of
si mul taneous processing to word readi ng was not as high as

that of syl ables.

Readi ng words anong poor readers seemto be related to
their sequential processing abilities. Their abilities in
reading syllables (single letters) seemto be related to

their sinmultaneous processing abilities.

It should be noted that the performance of good and poor
readers on the sequential and sinultaneous strategies of
processing are conparable (Figure 8). However, the
di fferences noted between groups on their relations to
reading will also be considered for discussion even though

t hey were not extensive.

In the light of the above results the hypotheses
proposed for the study have largely stood the test. The
first hypothesis that 'God readers will read words and
syl l ables correctly and automatically' was supported by the
finding that the good readers consistently scored
significantly better than the poor readers on all neasures
(Figure 6, Tables 2 and 3) . The first subhypot hesi s that
'od readers will use all the rules of orthography conpared
to poor readers' also stands accepted as the good readers

had perforned better in all reading situations where
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Figure 8. Performance of subjects on the proccessing strategy
Mar ker s.
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ort hogr aphi ¢ knowl edge was required (Figure 6, Tables 3, 4,
5 6, 7, and 8). The second subhypot hesis was partially
support ed. The staterment that 'God readers will read the
conponents of words in the right sequence' could be accepted
as there were a few nunber of sequencing difficulties
noticed in the reading of good readers. The latter part

of the subhypothesis that 'Reading the conmponents of the

words in the right sequence will be related to their

sequential processing of nonreading stimuli' was not
adequately supported to be accept ed. The good readers
processed the reading stimuli in the right sequence, however,

this is not a conparative statenent.

The second maj or hypothesis that 'Poor readers wll
not read words and syllables correctly and autonatically'
was accept ed. It was supported by the consistent findings
that poor readers scored significantly less in all the
neasures of reading (Tables 3, 5, 7, and 8). The sub-
hypot hesis that 'Poor readers will read correctly, when
allowed | onger tinme conpared to good readers' though seened
supported, the support was spurious. The poor readers had
read significantly nore nunber of stimuli at |ong exposures
only in the reading of al phabet letters (Table 6) whereas
they had actually left a significant nunber of the stimul
uncorrected (Table 7). Inthis regard, the good readers

had made use of the |ong exposures nore efficiently than
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poor readers. Thus the subhypot hesis was not accept ed.

The second subhypot hesis that 'Poor readers will not
use all the rules of orthography as good readers do. They
will not use the conplex and irregular rul es' stands
accept ed. The poor readers scored the |lowest in the
knowl edge of the rul es of orthography. They scored al ways
| ess whenever the reading task required the know edge of
orthography (Figure 6, Tables 3, 4, 5, 7, and 8). It was
observed during the interaction that poor readers were not
able to follow the construction of conplex and irregul ar

syl | abl es.

The | ast subhypothesis that 'Poor readers will not
read the conponents of words in the right sequence' was not
accept ed. In sequential reading of the stimuli the poor
readers' problemwas not consi derable. Their difficulties
I N sequenci ng were conparable to those of good readers
(Table 8) . The latter part of the subhypothesis that
' Readi ng the conponents of the words in the right sequence
will be related to their sequential processing of nonreading
stimuli' was partially supported. Sequential processing on
nonreadi ng tests was observed to be positively related to
the reading of sinple words. However, it should be noted
that the major reading difficulties in both the groups were

not because of the sequencing difficulties.
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2. D scussi on.

The findings of the study supported the proposal that
good readers and poor readers in Kannada can be usefully
differenti ated based on the neasures in automaticity and
ort hography i n reading. The idea that the cognitive
nonver bal processing strategies will be related to sequenti al
readi ng and automatic reading of the readers was partially

support ed.

Automaticity in reading was observed to be well
devel oped anong good readers in conpari son to poor readers.
Good readers could read significantly nore syllables as well
as words at brief exposures (Figure 6, Table 3). The good
readers had learned well to read these stinmuli automatically
wi t hout depl oyi ng nuch attention. Though it is held that
automaticity devel ops sooner after begi nning reading, only
good readers were found to be better automatic readers
(Quttentag, and Haith, 1978, Stanovich, et al, 1981). Poor
readers were probably still attending to the details of
print to decode the stimuli and yet to beconme adept in
readi ng invariant units of print (LaBerge and Sanuels, 1974,

G bson, 1969).

The finding that the poor readers could correctly read
a |l arge nunber of syllables when allowed to read at their

own pace supports the idea that inadequate devel opnent of
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automaticity was a factor contributing to their reading
difficulties (Table 6) . Speed of stimuli recognition in
readi ng has been found to be a factor contributing to
readi ng achi evenent (Chabot, et al, 1984, Durkin, 1980,
Lesgold and Curtis, 1981, Perfetti and Roth, 1981). It
was found that orthography highly contributed to reading
ability. It is plausible that the poor readers coul d have
read correctly and automatically if they had acquired the

I nvari ants of orthography. Accepting that the know edge
of orthography plays a significant role in the establishment
of reading it can be stated that behaviorally the poor

readers are slowin the decoding of the reading stimuli.

It was expected that the subjects who had two years of
formal |earning experience in the classroomw || becone
automati c decoders (Condry, et al, 1979). The subjects
could have normally learned the details of print and been
fluent in decoding (Chall, 1983, Fries, 1963). The
observations are supportive of the idea that good readers
are fluent decoders and the converse that the poor readers

are slow in decoding the reading naterial .

It is possible to speculate that it is the know edge
of the rules of witing/invariants of print that nmay be
primarily responsible for the devel opnent of automaticity.
It was seen that it was poor readers' know edge of syllables

that had contributed to their automatic readi ng of words,
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which is conparable to that of good readers (Table 4).

But, on reading follow ng | ong exposures, only good readers
showed a high relation between readi ng syllabl es and words
(Table 5) . It can be surmsed that it is the know edge of
the rules of orthography, apart fromother possible factors
| i ke practice, that permts the devel opnent of automaticity
anong good readers. SSmlarly, it is the lack of good

know edge of orthography that affects the performance of
poor readers both in reading follow ng | ong exposures and in

t he devel opnent of autonmaticity.

As children devel op automaticity in reading, i.e.
| earn to process the stimuli parallely, wth deploying
| east attention to the details, they becone good readers.
It was expected that children's automaticity in reading
relates to the nonverbal strategy sinmultaneous processing.
Particularly on the nmeasure Progressive Matrices, a trend
of relationship between their readi ng achi evenent and
si mul t aneous processi ng, was seen for both groups. Wiereas
good readers showed a rel ationshi p between readi ng conpl ex
material and simultaneous strategy, the poor readers showed
a relationship between reading sinpler stimuli and the
si mul t aneous processi ng. For exanpl e, whereas good readers
seemto be processing conpl ex words, sinple words, and
conpl ex syl | abl es sinultaneously, for the poor readers such
processing seens to be restricted to al phabet |etters,

sinple words and conpl ex syllables (Table 13). There was
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also a trend observed that for poor readers, reading syllables
was related to simultaneous processing. But it was noted

that the relations were not strong ones.

Before the children becone fluent readers, they need to
| earn about the details of print and the invariants therein.
Kannada children need to | earn the al phabet, all ographs of
all the letters, and form ng syllables by using them The
observation was that the good readers had |earned to read
usi ng those details very well, conpared to poor readers.
Good readers were not only able to read significantly nore
nunber of stimuli, but were also able to nmake use of | ower
| evel abilities (required in reading sinple stimuli) for

readi ng conplex stinuli.

Good readers read significantly nore nunber of letters
of the al phabet at brief exposures (Table 3). However,
poor readers did correct a |large nunber of the m sread
letters at | ong exposures (Table 6) . But still it was the
poor readers who had a | arge nunber of letters | eft msread
after the | ong exposures (Table 7). Kannada | etters have
round envel opes and nmany of them can be confused to each
ot her based on their forns. It was observed during the
I nteractions that whereas good readers rarely had confusions,
poor readers had nore confusions anong | etters. Poor
readers were not able to make out the salient features of

the letters not only at brief exposures but also follow ng
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| ong exposur es. It has been found in English that letter
recognition ability determnes the ability of word
recognition and readi ng speed (Bouwhuis and Bouma, 1979,

Jackson and Mcd el | and, 1979).

Syl labic scripts are thought to be easier scripts for
readi ng acqui sition (Menyuk, 1976, Liberman, et al, 1977).
This is not true of all |anguages. It was found that poor
readers of this study had considerable difficulties in
decoding the syllables and in constructing the syl ables.

It could be that though Kannada script is syllabic, apart
fromhaving simlar |ooking/confusable letters, it follows
many ligaturing rules which are often irregular and conpl ex

whi ch pose difficulties in reading acquisition.

Knowl edge of the rules of orthography was observed to
be an inportant factor differentiating the good readers
fromthe poor readers. There were significant differences
bet ween good and poor readers in their achi evenents. Good
readers scored better in reading the syllables conposed of
different rules of orthography than the poor readers
(Figure 6, Table 3). CGood readers were able to correct
nost of their msreadings follow ng | ong exposures of the
readi ng materials, whereas the poor readers could not ow ng
to their paucity in the know edge of the rul es of
ort hogr aphy. Good readers' ability inusing their

know edge of orthography in reading words was also found to
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be hi gher than that of poor readers (Tables 4 and 7) .
General ly poor readers msread nore than the good readers

inall measures of reading (Table 8) .

d bson (1969) and Massaro, et al, (1980) found that
the skilled readers in English are nore apt to perceive the
| etter strings of English orthography. It was found true
anong Kannada skilled readers that they perceived the
conpl ex syll abl es better than poor readers. Poor readers'
difficulties in |earning orthography have been noted in
English (Bradley and Bryant, 1979, Schwartz and Doehri ng,
1977, and Singer, 1982). It was found true of Kannada

readers t oo.

It is necessary to learn the various rules of adding

vowel |igatures and consonant |igatures to Kannada letters
I f one has to read Kannada syl | abl es. These ligaturing
rules often are inconsistent. It will not be possible to

read a | arge nunber of words if the orthographic rules are
not known. It is known that it is the orthographic

| earning than the association | earning that nakes the
readi ng efficient (Brooks, 1977). Unli ke in English,
Kannada children are explicitly taught of orthographic rules
in formng the syll abl es. According to this study the good
readers had | earned the orthographic rules, whereas with the
sane teaching exposure the poor readers had not |earned

t hose rul es. Morrison (1984) had observed that disabled
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readers experienced difficulty in |earning associations
that are governed by rules, particularly if those rules
cont ai ned exceptions or inconsistencies. It was the
inability of poor readers in acquiring rules that had
affected their reading. According to Baron, even when the
rul es are not taught, the orthographic rules are | earned by
observing simlarities in wrds (Baron, 1977). Pr obabl vy,
in addition, such a learning mght also not be happening

anong the poor readers.

It is possible that when not all the instances of
formng syllables are taught in the classroom the readers
may find it difficult to construct certain conplex syllables.
According to Gagne (1970), even when the | ower order rules
are |l earned, the higher order rules may not also be
| mredi atel y known the conpl ex rul es may have to be taught.

It was observed that even good readers had certain
difficulties in reading conplex blend syllables (Table 8) .
However, it is the poor readers who had scored consistently
less in all the neasures of orthography including the

I dentitication of letters (Tables 3, 4, 5, 7, and 8).

These findings support the idea that poor readers have
difficulties in learning the rul e-based graphophonic
associ ati ons. Al so, as the conplexity of syllables
I ncreases the difficulties in reading increase proportionately.

In this regard the poor readers are worse affected. Except
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the sinple reading material like letters of the al phabet
and words made of them they find nost of the orthographic

rules difficult to handle (Figure 7).

It has been noted since a long tine that reading
difficulties in English are associated with sequenti al
difficulties (Johnson and Mykl ebust, 1967, Orton, 1937).
Readi ng Kannada syl | abl es (except the letters of the
al phabet) and words need processing of nore units than one.
It is inperative that the units are followed in the right
sequence for correct reading. The sequencing difficulties
and reversal s observed in readi ng Kannada were neager in
nunber (Table 8) . The good readi ng group had such
difficulties only in reading 0.05%of the stimuli (13 out
of 2520 stimuli) and also the poor readers had such

difficulties only in 0.02%of the stimuli (23 out of 2520).

Transposition of Kannada syl | abl es are possible only
when the words are of sinple syllables |ike al phabet
letters (Table 9). The English al phabet bei ng phonem c,
sequencing difficulties have been found higher in nunber
conpared to Kannada. Shankwei | er and Li berman (1972)
reported 15%of the total errors as sequencing errors.
Kannada |l etters, which generally occur with various
ligatures, rarely formwords w thout |igatures thus reducing
chances for transposition of syllables. Transposi ng the

| igatured syllables in words may render the words



112

nonpr onounci abl e. Thus the nunber of transpositions seen
are very |l ess anong Kannada readers conpared to English
poor readers. Kannada orthography thus provides i munity
for transpositions of syllables within the words. When
the reversals do occur the words thus forned nmay be

meani ngful or at the | east will be pronounci abl e.
Transpositions of syllables seemto be visual in nature.

The transposed syllables were not related |inguistically.

Kannada script being syllabic transpositions within
syl I abl es need separate di scussi on. I n syllabl es of
consonants and vowel s there can be no transpositions as
always the syllables end in vowels. There can be

transpositions in syllables with two consonants and a vowel .

The consonants can be reversed. These are unlike the
pal i ndrones in English. The exanples are given in Table
10. The reversed syll ables may bring about a change in

meani ng of the word and sonetinmes produce nonsense but

pr onounci abl e sequences. Simlar to the observation of
Shankwei | er and Li berman (1972), it was found that the
reversals were quite inconsistent. I n Kannada, generally
the allograph of a consonant is infixed in a CV syllable

to forma bl end. For exanple, *<* /r/ allograph with -
/ kal is pronounced *#&* /kra/. As an exception, an other
allograph *£€* /r/ with *abL* /ya/,i.e., 'cbf js

pronounced /ryal/ which is not infixed but prefixed auditorily
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and suffixed visually. In both these instances the
transposi ti ons have been observed which rule out the

consi stency in m sreadi ng.

Few orientation reversals were observed in the reading
of both the good and poor readers. Reversals of only two
letters were observed, 'g3' /%e/ and '€ ' /na/. They were
confused for each other. The basis for their m sreading
can be visual as well as auditory. The letters are not
only visually reversible but also their sounds are rel ated

phonem cal | y.

In one instance the problemwas not only of the
reversal but also was associated wth the verbal retrieval.
The sign *£ * witten belowthe |evel of letters presents
the allograph of [n] and the sanme next to letters represents
the allograph of [r]. In decoding the syllable *Z* [rna]
the response was %“L2[natal. The allograph *& * [n]
shoul d have been infixed to *3[¥a] But t he subject who
had failed to recall the syllable *Z[Ya] had recalled *'¢°*
[M correctly and also reversed its visual formto decode
again *£*'as *2" [ta]. It could have been '#2"' [rata]
if there was only the m sreadi ng of *#4rfa] as has happened

in alatter instance.

These exanpl es support the finding that the reversals

are very inconsistent. It was suggested fromthe findings
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by Shankweil er and Li berman (1972) that visual
reversibility is not a sufficient condition for the

m sreadi ngs and that there may be a | inguistic basis.
Fromthese few exanples seen it may be noted that the bases
for the reversals could be both. Wiereas the reversals
can be dependent on the basis of related sounds ('€2*' [na]
and '¢qtal) they can al so be based on visua

characteristics ( ‘£ ['n and *2* [ta]).

The sequencing difficulties observed were not only
I nconsi stent but were also not significant enough to disrupt
reading primarily. The findings of Doehring, Trites, Patel,
and Fi edorowicz (1981) are also simlar. They had
classified one of the poor reading groups as sequenti al
reading disability type. They stated that the sequencing
problemcould result froma difficulty inlearning to
recogni ze orthographic regularity, a purely phonol ogi ca
difficulty in segnenting spoken syllables and words. They
al so recogni zed that the sequencing difficulty had | ess

severe practical consequences.

However, Aaron (1982) proposed that the chil dren who
are deficient in sequential processing may find it difficult
to read even phonetically regular script. He expected that
such children depend on sight vocabulary and thus omt
suffixes and inflections. Wien he studied such Tam |

children he found themhaving difficulties in reading



115

suffixes and inflections, in Taml| as well as in English.
But very few m spronunci ati ons were observed. Tam | is
phonetically regul ar but has a phonemc script and the

ligaturing rules are quite different fromthose of Kannada

whi ch has a syllabic script. Aaron had used passages for
testing. But in the present study the stinmuli used were
wor ds whi ch were not suffixed. Thus the findi ngs have
been different. The difficulties of the poor reading

children observed in this study were limted to inaccurate
readi ng which could be due to the 'sight-word" reading.
The poor reading children could have been dependent on
sight words as probably they could not sequentially analyze

the stinuli.

It was observed that good readers and poor readers
equal |y perforned on the tests Auditory Sequential Menory
and Vi sual Sequential Menory (Figure 8). However, when
the performances were correlated with various reading
nmeasures certain patterns of relations were observed. For
poor readers the sequential strategy was related to their
performance on readi ng sinple words. For good readers the
strategy was related to readi ng conpl ex syll abl es. It
could be interpreted that poor readers were processing the
words they could read, sequentially (and processing syllables
si mul t aneousl y). CGood readers who scored equally on
sequential strategy, seened to process the conplex syllables

whi ch have nore units in them sequentially (and were
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generally able to process the reading stimuli sinultaneously).

The findings of this study are in consonance with the
findings that Cumm ns and Das (1977) have reported. Unl i ke
in their study the Kannada subjects were classified into
good and poor readi ng groups. In their study the subjects
were grouped based on the scores on the processing strategy
mar ker s. CQumm ns and Das observed that reading and
spelling tests were well correlated with sequenti al
pr ocessi ng. They cite Das, Manos, and Kanungo (1975) that
poor readers' reading achievenent was found to be significantly
related to sequential processing. Such pattern was al so
observed in this study. Cumm ns and Das al so stated that
for advanced skills in reading sinmultaneous processing is
necessary. Simlar findings are reported by Das, Kir by,
and Jarman (1979) and Leong (1980). Simlar is the finding

in this study too.

In alater study Das and Curmins (1982) did not find
any significant deficiency in the cognitive strategies of
processi ng of poor readers. They found that "the RD
children experienced difficulty in processing |anguage in
cognitively demandi ng situations but were equivalent to
normal readers both in nonlinguistic tasks and in cognitively
undermandi ng mani f est ati ons of | anguage" (p 20). They
expl ai ned that even when the poor readers have processing

capacities they may not be able in making use of them
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optimally when the situation calls for. | n ot her words,
poor readers nmay not plan adequately to use the strategies
In solving the task and thus perform poorly. It was
observed that the poor readers had perfornmed conparably to

good readers on nonlinguistic tasks, but not on readi ng.

The idea that the sequential and simultaneous
strategi es of processing should be used in a bal anced way
for normal readi ng has been enphasi zed (Aaron, 1982).
There is also a viewthat the devel opnent of simultaneous
abilities is inportant for better reading (Das, Kirby, and
Jarman, 1979). However, though the strategi es are thought
to be i ndependent they are thought to be contributing
indirectly to reading (Leong, 1984, 1985). The fi ndi ngs
are of a changing trend that it may be the planning (Das
and Qumm ns, 1932) and | anguage awareness (Leong, 1982,
1984, 1985) which nmay be contributing nore directly to

readi ng than the cognitive strategies.

The different strategies of processing also reflect
t he functioning of nervous system Wile it Is necessary
to process | anguage in a sequential manner, it also becones
necessary that such activity becones automatic so that the
information is processed for its content inrelation to
ot hers neani ngful | y. Wiereas for the forner processing,
the functioning of |l eft hem sphere is essential, for the

| atter that of right hem sphere is necessary (ElIliot,
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Hal i day, and Callaway, 1978).

Fromthe findings of this study it can be said that
t he Kannada poor readers have difficulties primarily in
processing the el enents of print. This is the reason that
they process the reading material inappropriately and
m sr ead. It is possible to speculate that they fail to
process the stimuli appropriately in the left |left hem sphere,

for having not learnt the invariants of the stimuli.

Anal ysis of the conponent parts in reading is the
function of the left hem sphere. In the right hem sphere
the stimuli are processed simultaneously and automatically.
The stinmuli are processed in both hem spheres at the sane
tinme. EVen when the stimuli are processed in the right
hem sphere automatically, still the reading may be incorrect
because the subjects are not processing the details
preci sel y. Leong (1980) discussing the laterality and
reading statesthat "the right hem sphere superiority is
nore apparent in identity matching while the |eft hem sphere
superiority occurs in the analysis of conponent parts”

(p 189). Pirozoll o and Raynor (1977) found that both

hem spheres function independently in reading tasks.

Wher eas good readers not only |earn the basic invariant
features of reading using | eft hem sphere but al so process
themcorrectly and automatically when they process the sane

usi ng right hem sphere. Wien called for, good readers can
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process the stimuli predomnantly either sequentially or

simul taneously, i.e., they not only can read processing all
the elenments precisely but also read automatically. Poor
readers are at a loss in both these capacities. Not only

do they not read the stinuli processing the details
precisely but also they do not read the stinmuli automatically

correctly.

The speculation is based on the belief that the |eft
hem sphere that processes phonenes, the units of |anguage,
Is also the base for processing the highly phonetically
based scri pt. for a Kannada reader spelling problens can
not occur independent of spoken words, either in witing or
In reciting. Whereas in English dissociation of spelling
and readi ng are possi ble (Seynmour and Porpodas, 1980), in
Kannada it is not possible. Teachi ng net hod i n Kannada
I nvari ably being synthetic children do not |earn by word
met hod and al ways | earn by soundi ng/spelling the units.

It is known that decoding and nam ng are processed by |eft
hem sphere (Pirozoll o and Raynor, 1977). Synt hetic
approach not only requires the children to hear (left

hem sphere) but also needs themto | earn by sequenci ng of

t hose sounds increasing the dependence on the |eft

hem sphere, particularly in the begi nning. When t he
appropri ate processing for decodi ng Kannada script in the

| eft hem sphere does not occur the sane is reflected in the

ri ght hem sphere's processing.
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The findings in this study are in consonance with the
findings of others that poor readers are sl ow decoders
(Perfetti and Roth, 1981, Lesgold and Curtis, 1981). The
contribution of orthographic know edge seens to be paranount
I n Kannada r eadi ng. This supports the findings of G bson
(1969), Brooks (1977), Mssaro, et al, (1980), and S nger
(1982) that orthographic know edge is very inportant for
fl uent readi ng. Kannada poor readers' main difficulty
lies in their know edge of orthographic rules. Morri son
(1934), Schwartz and Doehring (1977) and many ot hers have
reported the poor readers' difficulties of orthography in
Engli sh readi ng. The m sreadi ngs i n Kannada due to
difficulties in sequencing and of reversals are not
consi der abl e. The syl | abi c Kannada script provides inherent
resi stance for such m sreadi ngs. Consi dering the reversals
in English reading (15%, such difficulties are insignificant

in their occurance in Kannada (less than 1% .

The patterns of rel ationshi ps observed between the
cognitive strategies of information processing and readi ng
are supportive of the findings of other studies. CGood
readers showed better relationship between simnultaneous
processi ng and readi ng. Poor readers' performance on
reading was related to their sequential processing (Qunmm ns
and Das, 1977). However, in this study the rel ationships

did not reach any statistical significance.
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It is speculated that poor readers' processing for
decoding in left hem sphere may not be as efficient as that
of good readers. The specul ation is based on the demands
of Kannada script for reading and the nmethod of teaching
Kannada r eadi ng. Left hem sphere specializes in analytical
and nam ng tasks whose processing i s necessary for decoding
gr aphophoni ¢ details. There is a one to one relationship
bet ween the script and the sound and reading is | earnt by
soundi ng each detail of the reading material. A so there
is no dissociation of spelling and readi ng, and readi ng can
hardly be wholistic, at |east in the beginning. Good
readers were found to read the material precisely as well as
faster. They coul d process the material not only

anal ytically but also wholistically.

Summarily the foll owi ng can be stated. Behavioral |y,
automaticity in reading can differentiate poor readers from
good readers. Knowl edge of the rules of orthography is an
i nportant factor which can differentiate poor readers from
good readers. The patterns of relations between readi ng
and the cognitive processing strategies may be revealing

the difficulties in the processing of reading.

3. | nplications.

Automaticity is an inportant factor in learning to

read fluently. Though practice may be a contri buting
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factor for automaticity, learning of the details of print is

very inportant.

Know edge of the rules of orthography is a very
I mportant factor in learning to read Kannada. Know edge
of the rules of orthography, particularly in reading
phonetically regular scripts, will be highly contributing

to fluency and precision.

Good readers are able to acquire the rules of orthography

and automaticity in reading better than poor readers.

Poor readers of Kannada fail to read correctly whenever
the syllables incorporate nore than three ligatures in print.
Poor readers also find the syllables with two or nore

consonants difficult to read.

Poor readers of Kannada al so show poor graphophonem c
associ ations and exhibit confusions anong the letters of

t he al phabet.

Poor readers also do not nake use of the cues provided
in the imedi ate past in reading, exhibiting their difficulty

in learning fromcues.

Poor readers' difficulty inreading is a generalized
one than specific to any level of script unlike anmong good

readers who find only conplex syllables difficult to read.
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Specific kinds of m sreadings, for exanple reversals,
are not the characteristic of either poor or good readers

of Kannada.

4. Suggesti ons.

I n I ndian education system fornmal special education
does not yet exist. When speci al education becones a
reality for Kannada reading children there need to be
guidelines to inplenment readi ng correction procedures.
There need to be diagnostic tests apart fromother material s.
A normoriented and nore extensive study is needed before
constructing a test for diagnostic purposes. Such a study
shoul d i ncl ude students as subjects fromdifferent socio-

econom ¢ status and fromvari ous school s.

In training for the devel opnent of reading, the factors
automaticity,and rules of orthography should be considered
par anount . I n individual renedial teaching, training in
orthographic rules and practice in using those rules shoul d
be taken up. A programfor explicitly teaching each type
of regular and irregular instances of witing Kannada
syl l abl es has to be devel oped. Lessons for such a purpose
can be produoed using general rules of orthography and

findings of studies |ike the present one.

Separate studies can be taken up to | earn about the
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effect of various kinds and nunbers of |igatures on reading.
It is known that difficulties in reading increase
proportionately with the nunber of ligatures in syllables.
It is to be learnt whether different kinds of |igatures

have different effects on their reading.

Further studies should incorporate the reading stimul
| arger than individual words. The factors of norphol ogy,
syntax, and senmantics have to be investigated i n Kannada

readi ng separately.

5. Limtations.

The study included only readi ng of individual words.
Studyi ng syntactic and semantic aspects of reading were not

consi der ed.

The subjects were limted in nunbers as they were
chosen froma single school to keep the honbgeneity of the

popul ati on.
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List 3. consonants with various vowels

0 e oD
OV CE o0
B Al 30
% o a0
8¢ o} 40

S
5



Gem nat ed consonants and bl ends
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Appendi x B

Good readers Total no. of words per subject = 118

Subj ect Readi ng at Readi ng at M sr ead
brief exposures |ong exposures words

S 97 19 2

AGS 93 20 5

SK 70 25 23

PG 93 17 8

NR 65 33 20

AS 75 34 9

KRV 82 32

PVB 72 30 16

IR 111 7

SN 82 23 13

Tot al 840 240 100




Poor readers Total no. of words per subject = 118
Subj ect Readi ng at Readi ng at M sr ead
brief exposures |ong exposures words
JPR 56 31 31
PJ 20 17 81
M 20 25 73
NSV 53 28 37
STG 24 17 77
RBU 34 45 39
R 51 11 56
AC 33 22 63
AS 17 14 87
BTS 35 22 61
Tot al 343 232 605




Good readers Total no.of syllables per subject - 134

Subj ect Readi ng at Readi ng at
brief exposures |ong exposures M sread
Syl | abl es

S 121 8 5
AGS 123 4 4

X 86 17 31

PG 116 10 8

NR 95 19 20

AS 94 22 18
KRV 119 9 6
PVB 102 20 12
SR 120 11

SCN 118 14

Tot al 1094 137 109




Poor readers Total no. of syllables per subject =134

Subj ect Readi ng at Readi ng at M sread
brief exposures |ong exposures syllables

JPR 76 29 29
PJ 66 11 57
SV 45 31 58
NSV 82 18 34
STG 60 15 59
RBU 86 24 24
CGR 69 14 51
AC 68 11 55
AS 35 26 73
BTS 70 11 53

Tot al 657 190 493




Scores on the various tests of sequential and sinmultaneously
strategies

Good readers

Audi tory Vi sual Raven' s Menory
Sequent | al Sequent i al Progressi ve for
Menory Menory Matri ces Desi gns
34 27 32 3
28 21 21 1
17 25 17 3
28 23 14 9
31 23 22 2
18 20 27 1
13 24 19 2
18 24 12 3
22 20 23 4
25 16 14 6
M 23.4 22.3 20. 1 3.4

SD 6.87 3.13 6. 26 2.46




Poor readers
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Menor y Menory Matri ces Desi gns
16 22 13 6
24 21 20 3
14 22 17 11
23 20 19 4
19 23 22 6
20 16 11 )
20 33 20 6
15 31 14 2
52 22 9 13
24 23 15 11

M 22.7 23. 3 16 6.7

SD 10.9 5.03 4.29 3.71




