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| NTRODUCT! ON

Readi ng maketh a full man, conference a
ready man and writing an exact nan

- Franci s Baecon

Educati on depends primarily on conmuni cation through
spoken or witten words. Reading is the deepening of
peception and understanding through the intercomunication
of m nds using the mediumof the witten word. Reading is
much nore than nere word, phrase or even sent ence
recognition. Reading involves not only the skills of word
recognition, but al so conpr ehensi on,"  wor k- st udy and
appreciation skills. Reading has dinmensions that go far
above and beyond the literal meaning of the printed word.
But reading the printed word enables us to enjoy nmany of the
good things in life, to communicate with each other and to
share experiences of others through scientific records,

stories and plays.

Reading is an essential social skill. Devel opment of
reading is an aspect of language and it has an inportant
ef fect upon children, on their general developnent, their
power of thinking and their cognitive devel opnent .
Devel opment of reading begins at age two wth namng

pictures in a book and proceeding to identify printed



geonetric forns at age three. Salient capital letters are
recogni zed at around four years of age and salient printed

words are recognized at around five to six years of age.

In the initial stages of reading printed words,
children usually tend to read the word as a whol e instead of
recogni zing the syllabic contents of the word. Later, the
ability to identify the syllables in a word and then conbine
themto read out a word is achieved. As this skill devel ops,

readi ng becones nore and nore proficient.

Wth experience in reading, the rate of reading
gradual Iy inproves. Reading takes place not by syllable to
syllable reading but by rapidly scanning through t he
syl | abl es/ phonenes of the word and reading the word as fast
as possible. For eg. reading rates of a college student

varies fromthat of a primary school student.

There is nmuch research literature on the perceptual
identification of words. There are a nunber of factors which
affect the reading rate. Mst of the studies have been
concerned with the effects of various word attributes such
as frequency, length of the words, structural attributes,
meani ngf ul ness, pronounceability, concreteness and enotiona
connotations. Mich of the Iliterature that 1is currently

available in this area however is based on alphabetic



scripts like English and need to be verified with reference
to nonal phabetic scripts such as syllabic and ideographic

scripts.

This study is an attenpt to find out the differences
in reading rates due to the effect of variables Ilike
frequency, concreteness or abstractness, neaningful ness,
syllabic Iength and orthographic conplexity in a sem-

syl l abic script.

Application of such studies is found in work on the
brain and dyslexic patients. Psychol i ngui stic t heori es
derived from studies on normals are used to understand nore
about the nature and type of disorders found in dyslexic
subjects and vice versa. An immediate and direct benefit of
such an application is the refinenent of renedial neasures

taken up in the field of psycholinguistics.



REVI EW OF LI TERATURE

Reading which is a conbination of visual and
auditory imges can be considered as a process of decoding
printed synbols into sound and then extracting nmeaning from
it. Conscious mastery of the relationship between phonol ogy
and orthography 1is a necessary precondition for t he

devel opnment of fluent reading.

Readi ng can take place by neans of two routes. The
first of these procedures is called the whole word procedure
or the direct procedure. This depends upon the child having
previously learned a direct correspondence between the
letter string and the spoken representation. Here the words
are read as a whole with no attention being paid to segnent
the word into its syllabic/phonem c constituents. Access to
unfamliar words is limted with this procedure. The second
procedure is the phonologically nediated route (PVR) or the
phoni cs procedure. Here spelling to sound rules are used to
link print to pronounciation rather than previously |earned
direct correspondence between individual printed wrds and
their spoken forns. According to PMR procedure phonemc

readi ng takes place before access to neaning is gained.

Due to different theories of reading different

met hods to teach readi ng have been advocat ed.



They can be broadly classified as
1. Sight nethods (whole word route) and
2. Sound net hods (grapho-phonene route)
Met hods of teaching reading
Vari ous methods of |earning

1. Sight nethods

a. Word wholes: The gestalt school of psychol ogy
offered a theory of perception based on gestalt or shape.
The recognition of words by sight from their configuration
and other visual features is the basis of the 'look and say'

met hod of learning to read.

b. Sentence nmethod: The different neanings (wth
di fferent pronounciations) of the word depend closely on the
words around it and their meaning and the order in which
they are arranged. Thus it is argued that a child [|earning
by sentence nethod will have clues to the nature and neani ng
of individual words fromthe rest of the sentence which are

denied to soneone learning entirely by word whol es.

2. Sound net hods

a. The al phabetical nethods

The learner is taught the nanes of the Iletters and
has to recogni ze themby these nanes, eg. A - apple,B - bat,

etc. Wen the pupil has acquired his alphabet, he is



introduced to words. For each he is required to say the
letters and then the word bee-ay-tee --> bat. By this neans

he menorizes the words and the spelling.
b. Phonic's nethods

Here the letters are given their sounds and the
pupil has to blend or run these into one another to make up
t he pronounciation of the word. This depends on his know ng
the word already for no pronounciation of individual letter

sounds build up exactly into the sound of the whol e word.

c. Letter phonics

In this approach, individual letters are sounded and
the sounds run together to approximate to the sound of the
whol e word. However the |limtations are that there are only
26 letters in English, but these stand for over forty
sounds. The visual way of dealing with this is to introduce
the sounds in sequence in the early readers to ensure that
the I|earner wunderstands one way of soundi ng bef ore

proceeding to others.

Model s of reading

Models of reading incorporate both routes and
attenpt to explain the process of reading and the disorders

of reading.



|. Johston and McC elland' s tw stage nodel

One influential nodel has been proposed by Johnston
and McC elland (1980). In the first stage, letter-position
preprocessing, each letter in a word is sinply segregated
fromits background, and its ordinal position noted. The
outcone is that the word has been encoded as a sequence of
unanal yzed visual blobs, each labelled with its ordina
position in the sequence of blobs. In the next stage,
feature detection, each blob is subjected to feature
anal ysis. At the next stage of abstract letter detection al
26 letters of the al phabet are represented by individua
letter detectors. Every feature detector in the feature
detection stage is linked to every letter detector stage.
The letter detector for any letter is used to identify that
letter regardless of its precise visual form That is why
the letter detectors are reduced to abstract, i.e. they do

not provide information about specific visual form

1. Frith's three phase node

Frith (1985) posits three kinds of strategies that
characterize three different phases in her devel opnental
nodel . Phase 1 is called a |ogographic phase. In this phase
children learn words as visual forns, nuch as the children
learn the characters of their |ogographic script. Phase 1

buil ds on netalincuistic awareness of i nstructi onal terns



gromh in recognizing whole words. These words wusually
represent concrete or 'picturable' concepts and objects.
Phase 2 is described by Frith as the alphabetic phase. In
this phase children acquire and learn to use the graphene-
phonene correspondence. Frith suggest s t hat explicit
phonol ogi cal awareness might be a critical mechani sm
supporting the transition fromthe |ogographic phase to the

al phabeti c phase.

The third and final phase is described as the
ort hographic phase, children can instantly analyse words
into orthographic units (eg. frequently occurring letter
clusters, such as the suffix or the syllable units sub and
com) wthout phonological conversion. This ability i's
believed to be crucial if a reader is to achieve speed and

fl uency.
I11. Non-lexical (rules) nodel

According to this nodel, depicted in figure 1, the
pronounciation of a witten word nmay be obtained by
consulting the Ilexicon or it may be obtained nonlexically,
t hrough the use of a system of orthography to phonol ogy
conversion rules (Caramazza et al., 1986, Patterson and
Shewel |, 1987). Inpaired access to the phonol ogical |exicon

woul d force reliance upon the non-lexical reading route and



the quality of the resultant reading would depend upon the

characteristics of the non-I|exical pathway.

Since this route is rule driven, one could expect
oral reading errors on words whose pronounciations do not
follow the rules of orthography to phonology conversion

(i.e. irregular words).
V. Lexical (no rules) nodel

According to this nodel (represented in Fig. 2),
when a letter string is viewed, the <corresponding entry
in the orthographic Ilexicon is aroused. I n addi tion
ort hographi cal ly "sim |l ar-nei ghbourhood" entries are
aroused. The entry that is an exact match with the stinulus
receives maximal activation; neighbourhood words receive

only partial activation. If there is no exact match in the
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orthographic I|exicon either because t he subj ect i's
unfam liar with the word or because it 1is in fact, a
pseudoword, then no one orthographic entry receives maxina
activation. A pronounciation is derived from the initially
activated nei ghbourhood words in a process of 'analogy'
(d ushko, 1979, 1981; Kay and Marcel, 1981) although the
exact procedure by which this occurs are wunclear. For
exanpl e the pseudoword 'hin" mght have activated the real
words him bit, pin and sin. These partially activated words

conbine to yield the conposite pronounciation 'hin'.

_____________________________________

Fig. 2
Most of the theoretical nodels of reading as also
much of the enmpirical work <carried out to verify these
t heori es have been based on readers of al phabetical scripts

such as Engli sh.
Experinental studies on factors related to reading

Readi ng proficiency is rooted in |anguage abilities.

For nore than 30 years, researchers have been investigating
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aspects of |anguage know edge as well as discrete |anguage

processing abilities that contribute to reading proficiency.

Literature reveals sone variables which have an
effect on namng speed and accuracy of reading. The
frequency of occurrence of the word and length of the word
in terns of nunber of letters and syllables have a well
established effect. Oher than this, the item type, i.e.
whether it is a word or a non-word also has an effect on
reading. In case of a word, the word class, concreteness
abstractness of the word and the conplexity of the word in
terns of presence of initial and final syllable clusters
have an effect on reading. In case of a nonword its
orthographic legality or the phonol ogi cal | awf ul ness,
pronounceability, its structure and formin terns of Dbeing
honophonous with a word, have an effect on r eadi ng.
Sunmmari zing the above nentioned vari ables, the follow ng
list has been obtained.

1. Wrdfrequency

2. Wrd length in terns of nunber of letters and

syl | abl es

3. Concreteness vs abstractness of the word

4. Wrd class - noun vs verb

5. Wird conplexity - presence of initial and fina

syl l able clusters
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6. Word vs nonword

7. Nonword characteristics
a. Othographic legality
b. Pronounceability

Cc. Structure and form

Studi es on response tinme neasures

Concreteness vs abstractness

Rapi d nam ng tasks have been proposed to reflect the
ease with which the sound and neaning of a word is accessed.
Psychol ogi cal |y, concreteness can be defined in ternms of the
ease with which the stinmulus evokes an image of an object
or objects, or sinply as the picturability of a stinmulus.
bjects or their pictorial representations obviously arouse
images directly and pose no conceptual problem in this
context. Concrete terns presunably derive their neaning
t hrough association wth concrete contextual association
with other words, and nonverbal inages and verbal processes
as associative reactions. Abstract terms on the other hand
derive their neaning largely through intraverbal experiences
and nore effectively arouse verbal associative than inmagina
processes, although the latter could also occur as reactions
to sone abstract terns. Concrete and abstract words are thus
di stinguished primarily on the basis of their differential

capacity to evoke concrete inmages as associative reactions,
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not on their wverbal associative neaning (the nunber of

verbal associative responses evoked by a word).

The positive effect of concreteness extends to
variation wthin words alone. Janpolsky (1950) f ound
slightly better recognition and a nuch |ower nunber of false
recognitions for concrete words than for abstract words.
Gorman (1961) having categorized nouns as concrete and
abstract on the basis of judge's ratings also found
recognition nenory to be much better for the concrete nouns.
Gorman (1961) had controlled for frequency in her study, but
nei t her experiment took, associative nmeaning into account.
In as much as associative nmeaning correlates substantially
wi th noun concreteness and imagery, the effective attribute

is internediate in both studies.

O ver (1965) attenpted to vary concreteness and
associ ati ve meani ng independently in nenory experinments. She
was able to achieve only limted control over the wvariables
because the necessary normative data on word attributes were
available for only a relatively snmall sanple of nouns at the
time. Therefore imagery, concreteness and associ ative
nmeani ng were sonewhat confounded. Despite this the result
showed that concreteness had a slightly positive effect

i ndependent of neaning and frequency.

Bor kowski and Eisner (1968) conducted experinments to

find out the effect of abstractness and neaningfulness in
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short termnenory (STM. Results indicated that abstractness
had significant effect on the course of short term nenory
when varied independently of neaningful ness and frequency.

Abstract words were difficult to recall than concrete words.

Paivio (1969) found that information enbedded in
concrete words is easier to learn than information conveyed

in abstract words.

W ckens and Engle (1970) conducted an experinent to
find out the effects of imagery and abstractness in short
termmenory. 256 subjects were run in a short term nenory
study designed to investigate whether or not words are
encoded according to their imagery-abstract characteristics
and in the experinment they found that performance on high
i mgery words were found to be superior to the abstract
words. According to the authors, this may be because they

produce less inter iteminterference than do abstract words.

Paivio (1971) suggest ed t hat i magi ng shoul d
facilitate recall of meaning of formng a "thema" and that
dual coding (verbal and imaginal) is superior to single
coding. Kintish (1974) has offered a viable explanation of
the role of nmental inmagery. He suggests that high imagery
words are represented in a subjective Ilexicon by a few

strong relations while low imagery words enter into nore
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relations with other words and these latter relations are
nore diffuse. Wien learning to associate a high inmagery word
wth a printed form readers should have a smaller pool of
strong cues to choose from nmaking the <correct response

easier for themto encode and to retrieve.

Hol mes and Langfogd (1976) conpared the performance
on abstract and concrete sentences in a sentence neaning
classification task and in a free recall task. It was found
that concrete sentences were classified significantly faster
than abstract sentences. The results also showed that
abstract sentences were conpletely omtted in recal |,
significantly nore often than the concrete sentences and
that given a recall attenpt, significantly fewer words were
recal | ed from abstract than from concrete sentences.
These findings establish the existence of an effect of

concreteness at the stage of initial sentence conprehension.

Paul and Katherine (1988) perforned experinents to
exam ne the context availability hypothesis for concreteness
effects in lexical decisions. In the experiment it was found
that equivalent lexical decision tines were obtained for
concrete and abstract words which had controlled context
availability, whereas longer |lexical decision times were
obtained for abstract words than for concrete words, when

the abstract words were rated lower in context availability.
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Sarah (1989) found out that there was a large
concreteness effect in the recall of sentences both in cases

of nonolinguals and bilinguals.

It can be concluded from the above studies that

recognition mnmenory is a direct function of sti nul us
concreteness. Recognition time i

to concrete words to pictures. These findings are generally

consistent wwth the interpretation that concreteness is

rel ated sonehow to distinctiveness.

Frequency of the word

One of the earliest studies on the effect of
rel ati ve frequency of occurrence of a word in English has
been done by Howes and Sol onon (1951). Their study attenpted
to find experinentally the function relating duration
threshold to the relative frequency wth which a word
appears in the English |language. Two experinents were
conducted wherein the subject was instructed to respond
whenever he felt ready to respond as the duration of

exposure and not the |atency was neasured.

In the first experinment 60 words were nmade use of, 30
were of high frequency occurrence while 30 of them appeared
with relative rarity. The low frequency words were simlar

to and preferably synonyns of the common ones of the sane
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val ue category. Results denonstrated a strong i nverse
relation between relative word frequency and duration

t hr eshol d.

In the second experinment, several uncontrol |l ed
factors were forced upon the previous experinent. The words
varied in length from 6-12 Jletters and were arranged in
order of decreasing frequency. Results denonstrated the sane
relationship between duration threshold and |ong wor d
frequency. It was also observed that practice tria

decreased the duration threshol d.

Li nda and Bruce (1970) conducted an experinent to
explore the effect of word frequency on verbal discrimna-
tion (VD) learning. The subjects learned a 10 pair list by
either the recall or the anticipation mnmethod wth either,
2, 3 or 6 seconds of study tine per pair. These 10 pairs
consisted of 5 pairs of each conbination of either high or
low word frequency. The results supported the frequency
theory of verbal discrimnation | ear ni ng, i.e. hi gh
frequency words needs less reaction tine conpared to the

| ow frequency words.

Paivio and Rowe (1970) also investigated the effect
of frequency in verbal discrimnation |earning. Twenty

subjects were given 8 study recall trials on each of 16 pair
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lists. Half of pairs in the list were high and the other
half were low in word frequency. Here the noun inmagery and
nmeani ngf ul ness were kept constant and it was found that
fewer errors were made in the case of high frequency than
| ow frequency pairs although the trend was not significant.
It was also found that addition of one response (frequency)
unit to a low frequency itemresults in a greater increnent
in correct response than the addition of one unit to a high

frequency item

Monsel |, Doyl e, Haggard (1989) conpared the effect
of frequency on lexical decision time with that on reaction
time. They conpared the effect of frequency on |lexica
decision tine and namng latency for bisyllabic words. They
had taken 24 subjects and 80 words. 20 words for each
conmbi nati on of frequency and stress placenent (initial or
final). H gh frequency words had frequenci es bet ween
34-155/mllion). It was found that namng latency for

final stressed words was as frequency sensitive as the

4

| exi cal decision tinme, whereas frequency sensitivity effect

on the initial stressed word's namng was snaller.

The frequency with which a word is wused in the
| anguage influences the response tinme in many reading tasks.
Conventional nodels of visual wor d recognition have

attributed such efforts to the frequency sensitivity of a
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I exical identification process that is common to all |exica
"access" tasks and that precedes the retrieval of nmeaning or
pronounciation and task specific decision process. The
frequency of usage of words in the |language has |ong been
knowmm to influence performance in tasks involving the

recognition of the printed word.

McRae, Jared and Sei denberg (1990) investigated the
loci of frequency effects in namng task. Frequency is
commonly assuned to influence lexical access. However it
could also influence processes involved in gener ati ng
articulatory output. The stimuli were high and |ow frequency
honophones (eg. MAI N/ MANE), high and |ow frequency rhynes
(eg. COLD/ FOLD) and wor d/ pseudophone pairs such as (SCAM
SKAM). The stimuli differed only in frequency but were
equated in terns of other factors relevant to articulation.

The results suggest that there is a frequency effect.

Philip, Machelle and Donna (1992) examned the
relationship between word frequency and | exical deci sion
performance as stinulus onset asynchrony (SOA) was varied
between the presentation of a letter string and a subsequent
pattern task. In the experinments it was found that the
subj ects responded significantly faster as word frequency
i ncreased. Recognition sensitivity decreased as the word

frequency decreased. These data indicate that word frequency
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advantages occur on a lexical decision task because the
internal lexicon is coded as a function of word frequency
and that word frequency advantages are not the result of

verification effects or other later occurring processes.

Tainturier, Trenblay and Lecours (1992) exam ned the
rel ati onshi p between educational |evel and word frequency
effect. It was ©postulated that individual's exposure to
words that are rated lower in frequency tables should be
greater anong subjects with higher education and therefore
hypot hesi zed that the nagnitude of the frequency effect
should not be as marked within such a population as anong
subjects with a |esser educational level. A total of 40
neurol ogically healthy adults, half with an average of 18
years of formal education and the other half with an average
of 11 years, participated in a |exical decision experinent.
Results confirmed the hypothesis, that 1is signi fi cant
frequency effects on reaction times were obtained in both
groups but this effect was of greater magnitude for the |ess

educated as opposed to the nore educated subgroup.

Taft and Russel (1992) conducted an experinent to
find out about the existence of the relationship between
frequency and nam ng of pseudohonophones controlling
orthographic factors. It was found that frequency effect

resides in the connection between visually accessed |exical
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entries (the ort hogr aphi c I nput | exi con) and t he
articulatory output (the phonol ogi cal output |exicon). Such
a connection is used in namng of wrds but not in the
nam ng of pseudohonophones, as it is the phonol ogical i nput
lexicon that is wused in the latter case, not t he
ort hographic input lexicon. They further suggested that it
is very easy to avoid the possible confounding effects of
ort hographic factors in pseudohonophones based on high and
| ow frequency words in pairs, matching them on orthographic
factors. This can be achieved by neking exactly the sane
changes to high and low frequency words in order to create

pseudo honophones.

Wrd | ength

Experinents were done by researchers where the
| engths of the words were varied in terns of both syllables
and letters. Forster and Chanber (1973) nmade use of 30 words
which were divided as follows:

1/3 of the words - nonosyllables of 4 letters
1/3 of the words - bisyllables of 4 letters

1/3 of the words - bisyllables of 6 letters

The subcl assification of itens according to the
nunber of letters and syllables presented a nunber of

potentially interesting results. Conparison of four letter
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nonosyl | abl es and four letter bisyllables reveals the effect
of nunber of syllables with nunber of letters controlled,
whi | e conparison of the four letter bisyllables wth the six
letter bisyllables reveals the effects of nunber of letters,
with the nunber of syllables <controlled. The nunber of
syllables had no significant effect on namng time, while
the nunber of letters had a significant effect, wth |ong

words taking long tinme to nane.

Stanners et al. (1975) varied the length of the word
in terns of syllables. They made wuse of words which
contained 5-7 letters which in turn were divided into
nonosyl | abi ¢ and bisyllabic words of high and |ow frequency.
Response |atency was neasured in a task which required the
subjects to make a word-nonword decision to a visually
presented item (Stanners, Jastrzenbski and Wst Frock,
1975). The itens were of either high or low frequency in the
| anguage words or well formed nonwords and either presented
with normal visual clarity or degraded by a random dot
pattern. While both frequency and item quality produced
substantial effects for both words and nonwords, there was
no indication of an interaction effect. The superiority of
relatively high frequency itens was al nost exactly the sane
under degraded as under nondegraded condition. Item quality

and the type of item (word, nonword) did show an interaction
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in that the latency difference between words and nonwords
was nmuch |arger under degraded as conpared to nondegraded

condi ti ons.

Braddl ey, Thonson and Buchanan (1975) explored the
hypothesis that immediate nenory span is not constant but
varies with the length of the words to be recalled. Results

showed t hat,

1. Menory span is inversely related to word length

across a wde range of materials.

2. Wen the nunber of syllables and nunber of
phonenes are held constant, words of short tenporal duration

are better recalled than words of long duration.

3. Menory span could be predicted on the basis of
the nunber of words which the subject can r ead in

approxi mately 2 seconds.

4. Wen articulation is suppressed by requiring the
subject to articulate an irrelevant sound, the word Ilength
ef fect disappears with visual representation, but remains
when presentation is auditory. The results are interpreted
in terns of phonetically based store of I|imted tenporal
capacity which may function as an output buffer for speech
production and as a supplenent to a nore central working

menory system
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Monsel | et al. (1992) nade use of 180 words which
were 3-11 letters in length. They were classified based on

their syllabic length as follows.

74 - rnonosyl | abi c words
66 - bisyllabic words

32 - trisyllabic words

8 - quadrisyllabic words

They al so made use of 180 nonwords which matched the

words in distribution of I|engths.

Each subject named 6 pure blocks (3 of word only,
3 of nonword only) and 6 blocks of half words and half
nonwords. Each condition was preceded by one 'warm up' bl ock
of the same type. The order of pure and mxed blocks was
count er bal anced over subjects. Wthin this order the order
of the pureword and nonword blocks were counter-bal anced;
within that the assignnent of A and B tests to pure and
m xed conditions was counter bal anced. Hence each item
occurred only once per subject, but equally often in each
condition for each order of testing. As sone confounding
effect of frequency and word | ength was suspected, multiple
regression analysis with log frequency, nunber of syllables,
nunber of phonenes and nunber of letters as the predictor
vari abl es was conducted. The unique effect of frequency was

highly reliable for both pure and mxed |I|ists. There was
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also a significant effect of nunber of syllables, but it
differed little for words in pure (37.1 ns/syllable) and

m xed (35.9 ns/syllables) |ists.

Experinments on word-nonword classification have been
found based on the hypothesis putforth by Rubenstein, Lews
and Rubenstein (1971). To find evidence for phonem c
recoding in visual word recognition, three hypotheses were

putforth. They are as follows:

a. A word is recognized by phonemc recoding when

presented visually.

b. Phonem c recoding occurs during the quantization
pr ocess, i.e. when the stinmulus is segnented and the
segnents are assigned to letters, the letters are recoded

into phonenes al nost sinultaneously.

c. It is the phonemc formof the stimulus |[|exicon
that is conpared to achieve the recognition of a word even

when the word is presented visually.

45 subjects who were all university students were
taken. The task was to decide accurately and quickly whether
the word was English by pressing the key 'Yes' and 'No' for

a word and nonsense word respectively.

Nonwor ds whi ch have been constructed in the various

experinments done on word-nonword classification can be of
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vari abl e nature. The nonwords were varied in terns of its
| ength, structure and orthographic legality or phonol ogi ca

| awf ul ness.

Rubenstein et al. (1971) nade use of nonwords whose
length varied from4 to 5 neters. They were of two Kinds:

1. Those nonwords which were honophonous with
English words (eg. slic, trate) and

2. Those nonwords which were nonhonophonous wth

English words (eg. Melp, shart).

I n anot her experinment by the sane authors nonwords
used were of three types:

a. Ot hographi cal ly and phonol ogi cal |l y | ega
(eg. basp)

b. I1llegal nonwords which had a formal consonant
cluster which never occurs finally as letters or phonenes in
the final position in English (eg. Lang) yet these nonwords
wer e pronounceabl e.

c. Illegal nonwords which were unpronounceabl e.

This approach was present ed to support t he
hypot hesis that visual word recognition may i nvol ve
recodi ng from graphene to phonene prior to any search of the
internal |exicon. The approach was to show that in the case

of nonsense words which are graphemcally and phonemcally
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illegal, the latency for visual recognition is shorter for
| ess pronounceabl e words. This should occur even when the
graphemic clues to their nonsense character are not nore
evident than for the nore pronounceable words. The results
showed that latency for Ilegal nonsense words was |onger
than latency for illegal nonsense wor ds of hi gher
pronounceability which in turn was |longer than latency for

illegal nonsense word of |ower pronounceability.

St anners, Forbach and Headley (1971) investigated
the decision and search process involved in word-nonword
classification. The material they nade use of consisted of
words and nonwords. They were of mainly three categories
(1) C/C (Sut), (2) C/C word (Sat), (3) CCC (Svt). In this
study the frequency of occurrence of the initial and
term nal consonants were taken into consideration. Initial
consonants were of high and |ow frequency so was the case
with the final consonant. Their study was based on the
hypothesis that there are two stages of processing in
deciding about a word classification. The first stage
included the evaluation of an item for its phonol ogica
| awf ul ness. In the second stage,. a subset of nenory is

searched for semantic information.

Accor di ng to this hypot hesi s, phonol ogi cal | y

unlawful itens are initially not encoded as units, and their
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rejection is based on a phonol ogical evaluation rather than
a search for semantic i nformati on. Resul ts obt ai ned
indicated that the latency for CCC was the shortest, next
vias for CVC words and the highest for CMC nonword category.

Results confirmed the hypothesis.

Smth and Haviland (1972) wanted to find out why
words are perceived nore accurately than nonwords. They took
24 Stanford University undergraduates, 15 nmal es and 9
femal es participated. The material used consisted of 2 sets
of 3 letter items, each set consisting of 8, three letter
words and 8, three letter nonwords. The results showed that
the reaction tinme was found to be Ilesser for words than
nonwords. This is explained on the basis that when a word is
presented, the subject's knowl edge of the redundancy of
English enables himto use the letters he analysed first to
make inferences about the remaining letters or features and
thus the remaining letters need not be fully analysed.
According to their hypothesis, words are perceived nore
readily than nonwords because the wunits of analysis is
larger in the former than the latter, i.e. when subject
expects a word to be presented he segnents the initial input
into perceptual units which are larger than single letters
and correspond to pronounceabl e English sequences and then

anal yse these units. But in nonwords he segnents the initial
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input into individual letters and then analyses these
letters. Thus words are perceived nore accurately than
nonwords because there are fewer wunits to extract and

analyse in a word than in a nonword.

Forster and Chanbers (1973) conducted an experi nent
to find out if there exists a correlation between nam ng
tine and |lexical access. In the 60 itenms wused, 30 were
words and 30 nonwords. The nonwords were prepared by
rearranging the letter of each of the words but preserving
pronounceability. For exanple: over-vero, into-tino. Results
i ndicated that words were named faster than nonwords. H gh
frequency words were naned faster than |ow frequency words.
This strongly indicated that the namng process is not
conpl eted before the lexical status of the item has been
established by a dictonary |ook-up; hence the nore rapidly
the lexical entry for a word is l|ocated, nore rapidly
namng can take place. A positive correlation exi sts
between naming time and lexical decision time for words

but not for nonwords.

A study by Novik (1974) using CMC, CCV words and
phonol ogically |awful CCCs and unlawful CCCs indicated that
the reaction tines to lawful CCCs were consistently greater
than those to unlawful CCCs. It was also found that word-

nonword deci sion was not based on frequency determ nation.
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In order to find out the effects of pronounceability
on word-nonword encodi ng, Rubenstein et al. (1975) designed
experinments in which subjects perforned both a word-nonword
categorization task. Reaction tinme increased wth nonword
pronounceability and decreased wth realwrd famliarity.
Common words and |low pronounceability nonwor ds wer e
categorized wth equal speed. Error proportions were related
to pronounceability in the sane way as was reaction tine.
Recogni tion perf or mance on I tens present ed for
categorization inproved wwth nonword pronounceability and
decreased with nonword famliarity. Rare words and highly
pronounci abl e nonwords were equally well recogni zed which

suggested that they were simlarly encoded.

Stanners and West brook (1975) neasured the response
latency in a task in which subjects were asked to nake a
wor d- nonword decision to a visually presented item The
itens were of either high frequency or |ow frequency in the
| anguage, words or well formed nonwords, and ei t her
presented with normal clarity or degraded by a random dot
pattern. 60 under graduates were taken as subjects. A sanple
of 54 words was conposed of 27 words each. Wthin the group
itself there were 9 each of 5 6 and 7 letter words. A
nonword counterpart was constructed by changing only one

vowel in the word. There was superiority of relatively high
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frequency whicn was found to be simlar in both degraded and
nondegraded conditions. It was also found that the |atencv
di fference between words and nonwords was nuch |arger under

degraded as conpared to nondegraded conditions.

VWhal ey (1978) conducted a st udy desi gned to
investigate thoroughly the relative influences of an
extensive set of variables. Response tine dat a wer e
collected from 32 subjects from 100 words and 100 nonwords
which were matched for word |ength, letter frequencyv,
meani ngf ul ness and age of acquisition. The nonwords were
sel ected by taking a second set of 100 words from the sane
nornms and changing one letter per syllable in each. The
resul tant words were pronounceable and few if any contained
rare or unusual letter or phonenme sequences. The nonwords
were also rated for their proximty to English wor d

| i keness.

Results showed that both word frequency and word
| ength have been shown to affect the correct response
|atencies and it is now apparent that word frequency is by

far the nost powerful predictor.

Monsel | et al. (1992) examned the |exical and
subl exical translation of spelling to sound. They tested

the hypothesis that assigning pronounciations to its,
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Ot hographic constituents in regular and irregular words can
be explained by a two process or dual route nodel. The two
| evel s of processing are
a) A lexical level of mapping between whole strings
and their |earned pronounciations and
b) A sublexical |evel of mapping between constituent
spel ling patterns and their st andar d

pronounci ati on.

Results indicated that the namng of nonwords was
facilitated when the subject expected only nonwords rather
than a m xture of nonwords and exception words and this
facilitation was once again manifested only in latency and
not in accuracy. Moreover this effect had led to the
prediction that it should be observed only when the subject
expected nonwords to be mxed wth exception words of
relatively low frequency. Therefore it can be concl uded that
readers strategicallv adjust to the expected presence or
absence of exception words by adjusting their readiness to

initiate articulation based on assenbl ed out put.

Summari zing the influence of various factors on
namng |atency, we can conclude that word frequency,
structural attributes, meaningful ness, pronounceabi litv,
concr et eness, and enotional connotations influence t he

nam ng | atency.
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Nurer ous studi es have shown that commbn words are

easier torecognize than rare words. It seens |ikely that

the tine taken by the lexical process would also depend on

the reader's experiences with a particular orthographic

pattern and its association to the phonological form and

hence on word frequency. Al though comon and rare words

differ on other characteristics besides frequency, the

frequency effect seens to be generally independent of such

correl at es.

The effects of structural attributes such as |ength,

pronounceability and phonene structure are also inportant.

Length may vary in terns of nunber of letters or nunber of

syl |l abl es. The structure of the respective |anguage should

be taken into consideration. Spoken words nmay be represented

as a string of syllables on phonenes in different |anguages.

The experinments done in English have also shown

that word concreteness and nental i magery, al so paly a

significant role in the latency of word recall wth the

mental imagery and stronger relations asserting in quicker

recall of concrete words when conpared to abstract words.

| ndi an st udi es

Wien you consider the Indian orthographic system it

is a mxture of syllabic and al phabetic principles (Fukuzanwa
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and Prakash, 1993). The al phabetic segnents are conbined to
form syllabic units which are spatially delimted and in
principle, each syllable form can be analysed into its
consonant vowel conponents. The syllabary system nmay
initially pose problens in ternms of the multiplicity of
synbols, the mastery of which nmay take a longer tinme. But
once all the synbols are learnt, the nearly perfect grapho-
phonene correspondence of Indian orthography should nake

oral reading easier to even a functionally poor reader.

Roopa (1994) studied the namng latency in Kannada
for words and nonwords of varied Ilength, but nmatched for
frequency, word class and concrete-abstractness. Around
256 words and 256 nonwords were used as material and this
list was again subdivided and each subgroup was controlled
in one of the influencing paraneter such as word frequency,
word length, etc. and it was found that words had shorter
reaction time conpared to nonwords. This result indicates
that words are read by whole word route which is faster than
PMR but PMR contribution is also present since when word
frequency and other such factors are controlled there are
still differences in reaction tinme for wrds of various
length and conplexity. A linear relationship between word
length and reaction time has been found with the exception

of the sinple bisyllabic word. This is probably attributable
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to the relative infrequency of these word as conpared to the

tri and tetrasyllabic sinple words.

Mat hew (1995) conducted a study to see whether there
was any significant difference between the reaction tine for
concrete and abstract words in Kannada. She had taken words
matched for frequency, word Ilength and conplexity. The
nam ng | atency for these words were neasured. Results showed
that there was no significant difference in rapid reading
bet ween concrete and abstract words in a sem syllabic script

li ke that of Kannada.

Mat hew (1995) conducted another study in which she
had taken words which were matched for all factors except
the frequency. Results showed that there is no significant
difference in reading rates between high and |ow frequency
words. This is a contradiction to the conventional finding
and this suggests that word frequency is a mnor factor
if you <consider the rapid reading rate especially in
sem syl labic scripts |like Kannada. This my be accounted
for by the fact that this script has a nore transparent

gr aphemne- phonene correspondence.

In an al phabetical script |like English, they nmake
use of a letter by letter decoding process in reading. Here

the reading takes place by linear decoding, i.e. the letters
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are arranged in a horizontal manner. Here the Iletters are
grouped dependi ng upon their |inear sequence, eg.unbearable.
In this exanple "un' fornms one group of letters, 'bear'
another and 'able' the third group. The grouping is in a

hori zontal manner.

But a syllabic script |ike Kannada contains a
syllable as a vertically delineated visual unit as against
the horizontal sequence in an alphabetical script. The
decodi ng here takesplace initially in a vertical rmanner
where the grouping of letters in a syllable is already
present in the witten word. Here the units are syllables or
syllable clusters which are grouped vertically,

eg.@ﬁrféif (agastya) will be transcribed as v/cv/cccv/

Thus there is a difference in decoding al phabetica

and syllabic scripts in terns of direction of decoding.

I n al phabetical scripts a reader, based on his
know edge of the word breaks up a word into syllables
present in the word. A reader in Kannada can easily say how
many syllables a word contains as conpared to a reader of
English, on the basis of the visual configuration alone

wi t hout access to word know edge.

In the syllabic script a conplex syllable such as a

cluster, eg. CCCV would be presented as one visually conpl ex
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form For eg. in the word /agastya/ the third syllable

/styal is witten as one unit.

G ven below are two words in the sane script, while
both are trisyllabic, one is orthographically sinple and the
ot her is conpl ex.

. (A& DL

sinple conpl ex

If syllabic scripts are read syllabically, irres-
pective of sinplicity or conplexity of the syllable then
both these words, should take the same tinme for reading, if
they are matched for frequency. However if it is the nunber
of letters (phonenmes) that determine the Ilength of the
word, then the latter should have a greater namng time
than the former. The differences can be attributed to the

ort hographi c difference between the two.

To study the effect of orthographic features of
Kannada, Roopa (1994) used conplex words which contained a
ccv cluster in it. She tried to find out the effect of
| ength as neasured in nunber of letters vs syllables and
ort hographic conplexity. It was found that when sane
syllabic length is taken, conplexity makes a difference,
with conplex words taking longer to read possibly because

the syllables are not processed as single wunits but are
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further decoded into the nunber of phonenes they are
conposed of. The results of this study indicate that the
nunber of letters is a nore accurate neasure of word |ength
than the nunber of syllables. But again this effect was seen
at longer word lengths that is at the tetrasyllabic |evel.
At the bisyllabic and trisyllabic Ilevel there was no
significant difference in reaction tinme between sinple and

conpl ex words.

On the basis of Iimted studies which have been done
on reading in Kannada, one cannot conclude that processing
in a semsyllabic script Iike Kannada varies wdely from
that seen in al phabetical script like English. A difference
of opinion still persists as to which variables contribute
to the speed of reading in scripts |ike Kannada. The studies
in these semsyllabic scripts which draw conclusions that
are different fromthose cited in western |literature open

new doors for research in the area of reading.
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MVETHODOLOGY

The pronounciation of a wvisually presented word
i nvol ves assigning to a sequence of letters, some kind of
acoustic or articulatory coding. The function of the tine
taken to apply the phonene-graphenme correspondence and then
finding the word in the lexicon, is referred to as |exica

access and naming tine.

There are presumably two alternative ways in which
this coding can be assigned. First, the pronounciation could
be conmputed by application of a set of phonene-graphene
correspondence rules. This <coding can be carried out
i ndependent of any consideration of t he meani ng or
famliarity of the letter sequence, as in the pronounciation

of a previously unencountered sequence.

Al ternatively, the pronounciation nmay be determ ned
by searching long termnenory for stored information about
how to pronounce famliar letter sequences, obtaining the
necessary information by a direct dictionary |ook up,

i nstead of application of rules.

The previous study done in Kannada (Roopa, 1994)
showed that word length in terns of nunber of letters is

a nore significant factor than the nunber of syll ables.
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Anot her study conducted by Mathew (1995) reveal ed
the fact that there was no significant difference between
the reaction tine for high frequency vs. |ow frequency words
as well as concrete words vs. abstract words. So the present
study was conducted to verify these results. In the present
study two nore special word groups were taken. These cover
the two graphenes in the Kannada syllabary which are
exceptirns to the regularity of the rest of the Kannada
syl l abary, viz., the arka and the anuswara '0'.

For eg: Special group X; ‘503' - ‘g'i, (Kant e- Kat t e)

Speci al group X, 'ELJJE -6"0’3 ( Kar ma)

The main aimwas to find out whether there is any
significant difference between the reaction tinme between

t hese words and other irregular words.

In order to study the effect of concreteness Vvs.
abstractness a list of concrete and abstract words were
t aken matched for their frequency, length and orthographic

conplexity.

To study the effect of word frequency word pairs
matched for all factors other than the frequency were

consi der ed.

The effect of '"anuswara’ in a word was cal cul ated by

taking words |ike kanthe-katte ( 8o3’ o ‘5_23: ) where the
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canonical form of the words was identical but one word had
t he anuswara while the other was a genmnate. Simlarly in
pairs |ike gu.)j&'.'—gd&(karrra) which were identical in terns
of auditory/articulatory conposition but differed in that
the first word had the irregular arka. Wile the second was
a honophonous but regul ar form though not in common usage, it
was sought to tease out the element of irregularity in

processi ng the arka.
Preparation of materials

Lists of words were prepared by controlling the

follow ng vari abl es.

a. Wrd frequency

It is defined as the relative occurrence of the word
in that |anguage (Ranganatha, 1982). Two frequency bands
wer e obtai ned.

1. Low frequency obtaining a score of less than 10

2. Hi gh frequency obtaining a score of 10 and above
b. Concreteness vs. abstractness of the word

Concrete words are ones which can be easily
visualized or are highly imaginable.

Abstract words are ones which are |ess inmaginable.

Both nouns and verbs have been classified as

concrete and abstract words.
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c. Wrd length

Was considered in terms of the nunber of letters.
The words and nonwords were matched in ternms of the nunber
of letters they contained. The words and nonwords selected
contai ned cvcv (group 1) cvccv/ccvev (group 2) and ccvccev

(group 3) conbinations.
d. Othographic complexity

The orthographic conplexity varied in terns of the
presence or absence of a syllable cluster in the word/

nonword and each pair of words were nmatched for orthographic

conpl exity.

Controlling these variables described above, word
lists were prepared in the follow ng manner.

Two najor lists were prepared.

One list of words and another [list of nonwords. A
total of 360 words were taken in which 180 were words and
the rest 180 were nonwords.

These lists were divided into four groups.

Goup A --> Contained 60 pairs of high frequency and |ow
frequency words matched for all other factors
and their nonword counterparts.

Goup B --> Contained 60 pairs of abstract and concrete

words matched for all factors except t he
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concr et eness and abstract ness and their
nonwor ds.

Goup C --> Contained 30 pairs of special words and nonwords
with and wi thout '"anuswara' (i.e. anuswara and
non- anuswar a genm nated words and nonwords).

Goup D --> Contained 30 pairs of special words and nonv/ords
which can be witten in tw different forns in
Kannada (i.e. arka and honophonous 'R words and
nonwor ds) .

Non words were prepared by substituting consonants
in a wrd by consonants belonging to the sanme subclass or by
just interchanging the syllables in a word
eg. Kanda - danka

Kadda - dakka

A practice list of 15 pairs was also prepared to be
presented before the experinment in order to nmake the
material famliar to the subject. Wrd lists are given in
appendi Xx.

Sel ection of subjects

Subjects for this study had to nmeet +the follow ng
criteria:

a. should be normal, healthy adult

b. should be in the range of 18-45 years

c. should have had atleast 10 years of fornal

education in Kannada

20 subjects were taken, who net the above criteria.
Subj ects were subdivided into four groups consisting of five

subjects in each group.
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PROCEDURE

The lists were programed into a Macintosh conputer
where the application 'Psych Lab' was used for t he
experi nment. In brief, the experinment specifies various
paraneters defining the wevents in the experinent, then
chooses the input file containing the stinmulus itens and
runs the experinment on |ine. I nterstimulus i nterval s,
response tine and type can be specified. Measurenents of
namng latency is carried out in mlliseconds. Man and
standard deviation for different responses on each tria

are conput ed.

Subjects were instructed to press 'any key' as soon
as they finished reading out aloud a word or nonword that
had appeared on the screen. They were also instructed to
read the word as fast and as accurately as they could. The
four groups of subjects were presented with the blocks in
the follow ng manner, so that random zation of the order of

presentation was done.

| group

i) a) Hgh frequency words and nonwords

b) Low frequency words and nonwords
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ii) a) Concrete words and nonwords
b) Abstract words and nonwords
iii) Special Goup X;
[(a) Words and nonwords with anuswara
(b) Nonanuswara gemmi nated words and nonwor ds]
iv) Special Goup X;
[(a) arka words and nonwords ( fubeE form
(b) irregular 'R words and nonvvords(‘EU‘g_forrr)]

i) a) Concrete words and nonwords
b) Abstract words and nonwords
ii) a) Hgh frequency words and nonwords
b) Low frequency words and nonwords
iii) Special group X;
iv) Special group X;

i) Special group X;
ii) Special group X;
iii) a) Concrete words and nonwords
b) Abstract words and nonwords
iv) a) Hgh frequency words and nonwords
b) Low frequency words and nonwords
|V group
i) Special group X;
i1) Special group X;
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iii) a) H gh frequency words and nonwords
b) Low frequency words and nonwords
iv) a) Concrete words and nonwords

b) Abstract words and nonwords

Al'l groups were first presented wth a practice
trial of 30 items. A reinforcenent was provided to the
subj ect after t he practice trial regar di ng their
performance. This helped the subjects to inprove their
responses on the experinental trials. The responses were
recorded on an audio tape. The incorrect responses were not
considered. The reaction tinme measures recorded by the

conputer were then analysed to obtain the results.
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RESULTS AND DI SCUSSI ON

Most of the studies on the perceptual identification
of the words have been concerned with the effects of various
word attributes such as frequency, structural attributes,
meani ngf ul ness, pronounceability, concreteness and enotiona
connotations. Much of the Iliterature that 1is currently
available in this area is based on alphabetic scripts
like English. There have been a few studies done in
nonal phabetical scripts such as Kannada in the recent past.
In processing scripts |ike Kannada, the length of the word
in ternms of the nunber of phonenes, was found to be a major
factor when conpared to other attributes such as frequency,
concreteness, abstractness, etc (Roopa, 1994). Anu WMathew
(1995) found that the frequency as well as the concrete
abstract word effects did not have a significant effect on
readi ng speed in Kannada. In view of the fact that these
observations contradict western findings, this study was
conducted in order to verify these results. The current
study also attenpts to find out whether there 1is any
difference in the reaction tinme between words and nonwords
and also any difference is seen between the relatively
irregul ar anuswara and nonanuswara genm nated words. In
addition two groups of words which could be witten in two

different fornms, eg. (arka and honophonous R

words) in Kannada were also studied to probe the effect of
famliarity. The nean RTs obtained by the subjects on the

different groups of words is given in Table 1.



Table 1

Mean val ues of different types of words and nonwords

Goup 1 Group 2 Goup 3
HF wor ds 703. 057 729.710 763. 050
HF non-wor ds 730. 484 810. 610 870. 279
LF words 720. 285 705. 900 836. 287
LF non-words 733. 636 752. 550 932. 513
Concrete words 684. 469 698. 459 739. 583
Concrete non-words 724. 793 733. 935 739. 583
Abstract words 656. 574 672. 031 867. 601
Abstract non-words 718. 136 746. 416 845. 209
Goup 1 - CGVCV, Goup 2 - CVCCV or CCVCV; Goup 3 - ccvcev
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Fromtable 1 as well as fromgraph 1 it 1is obvious
that there is an increase in word length with the exception
of bisyllabic CVCV conbination (Goup 1) for Ilow frequency

words. This replicates Roopa's (1994) results.

In the case of high frequency words as well as
concrete words, even though there is an increase in the
reaction tinme, it is not significant. But in the case of |ow
frequency and abstract words there is a significant |length
effect.

Table 2

The level of significance in the case of length effect for
hi gh frequency, abstract and concrete words and nonwords

Wrd type p val ue Si gni ficance
Wor ds 0. 1361 Not significant
HP
Nonwor ds 0. 0308 Si gni fi cant
Wor ds 0. 0005 Si gni fi cant
LF
Nonwor ds 0. 0001 Si gni fi cant
Wor ds 0. 0682 Not significant
Concrete
Nonwor ds 0. 6407 Not significant
Wor ds 0. 0001 Si gni fi cant
Abstract
Nonwor ds 0. 0024 Si gni fi cant

From table 2 it is seen that this length effect is

nmor efor | owfrequency wor ds, abstract wor ds and nonwor ds of
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all types. Wiile there is an overall linear effect in the
tinme taken to read with increase in the nunber of phonemnc
units, this results in a significant increase in the tine
taken for reading |ow frequency words, abstract words and
nonwords. The length effect is found to be nore pronounced
in these conditions. This may be because these words and
nonwor ds mekes greater use of the phonologically mediated

route for reading.

2. Frequency effect

Nam ng tine was neasured for words and nonwords of
varied length. Here all the factors were Kkept constant
except the frequency. The categories taken were HF words,
HF nonwords, LF words and LF nonwords. In each group there

were 30 words each.

Paired 't' test was done to find out whether there
is any significant difference in RT for HF and LF words and

nonwor ds.



-52-

Table 3

The level of significance for the reaction tinme of
hi gh and | ow frequency words

DF Mean Pai red Pr ob Signi ficance
X-Y t value (2 tail)

|_F

}Goup 1 words 19 17.229 0. 587 0. 564 Not
LF si gni fi cant
|_F

}Goup 2 words 19 -31.301 -0.724 0. 478 Not
LF si gni ficant
HF

{Goup 3 words 19 73.238 3.172 0. 005 Si gni fi cant
LF

Fromtable 3 it is clearly seen that there is no
significant difference in the reaction tine for high and |ow
frequency words except for group 3 conmbination. This is in
support of Anu Mathew s study (1995) where she found that
there is no significant difference in the reaction tine
taken for high and | ow frequency words. This again supports
the fact that frequency does not affect reading speed at
shorter word |l engths, but plays a role in the reaction tine
at higher word lengths such as group 3 words where there is
a significant difference in reaction time for high and |ow

frequency words.
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3. Concreteness vs. Abstractness

Naming latency for ~concrete and abstract words
matched for frequency, word length and conplexity was
nmeasured to study the effect of word type if any on the
contribution of established factors in rapid reading in

Kannada. The |ist contained concrete and abstract words.

Paired 't' test was done to find out whether
there is any significant difference in reaction time for
concrete and abstract words and the results are given in
Tabl e 4.

Tabl e 4

The |l evel of significance for reaction tinmes of
concrete and abstract words

DF Mean Pai r ed Prob Si gni fi cance
XY t value (2 tail)

Concrete

and Goup 1 19 -27.89 -1.24 0.23 ~ Not
abstract words signi ficant
Concrete

and Goup 2 19 26.429 1.67 0.1113 Not
abstract words signi ficant
Concrete o

and Goup 3 19 128.018 3. 955 0.0008 Significant

abstract words

This finding again replicated the findings of Anu
Mat hew (1995) where she had found that there s no

significant difference between reaction time for concrete
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and abstract words. In the <current study a significant
difference in reaction tine (RT) in group 3 words was found
bet ween abstract and concrete words. This perhaps can be
expl ai ned on the basis of the relative infrequency of these
types of words when conpared to other conbinations. Because
of the relative infrequency, concreteness and abstractness
appear to play a role in determining the RT along wth

word | ength.

In general this suggests that in sem-syllabic
scripts |ike Kannada, which have a near perfect and nore
transparent graphene to phonene correspondence conpared to
the nore conpl ex al phabetic script of English, word Ilength
plays a magjor role in the rate of reading while word
frequency and word type effects are not as significant at

| east at shorter word | engths.

4. Words vs. nonwords

As seen in graph no. 1 it appears that there is a
significant difference in the RT for words and nonwords. The
mean values as well as the level of significance for words

and nonwords are given in tables 5 and 6.
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Tabl e 5

types of words and nonwords

Goup 1 Group 2 G oup 3
HF wor ds 703. 057 727.075 763. 050
HF non-words 730. 484 831. 250 870. 279
LF words 720. 285 698. 773 836. 287
LF non-words 733. 636 749. 343 932. 513
Concrete words 684. 469 698. 459 739. 583
Concrete non-words 724.793 733. 935 760. 733
Abstract words 656. 574 672. 031 867. 601
Abstract non-words 718. 136 746. 416 845. 209
Goup 1 - CVCV, Goup 2 - CVCCV or CCVCV; Goup 3 - CCvCev
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Table 6

The level of significance for group 1, 2 and 3
wor ds and nonwor ds

Words and DF Mean Pai r ed Prob Si gni ficance
nonwor ds XY t value (2 tail)
HF group 1 19 -27.427 -1.700 0. 1054 Not

si gni ficant
HF group 2 19 104.175 5.124 0.0001  Significant
HF group 3 19 107.229 1.755 0.0954  Not

si gni ficant
LF group 1 19 13. 35 0. 723 0.4787  Not

si gni ficant
LF group 2 19 53. 57 1.292 0. 2119 Not

si gni ficant

LF group 3 19 96. 225 2.218 0. 0389 Si gni fi cant
Concrete group 1 19 40.324 2.612 0.0171  Significant
Concrete group 2 19 35.475 2.292 0. 0335 Si gni fi cant
Concrete group 3 19 -21.150 -0.503 0. 6206 Not

signi ficant

o

Abstract group 1 19 61.563 3.828 . 0011 Si gni fi cant
Abstract group 2 19 74.385 3.237 0. 0043 Si gni fi cant

Abstract group 3 19 -22.392 -0.549 0.5891  Not
si gni ficant

Results indicate that there is a signi fi cant
difference in RT for words and nonwords. This difference was
found to be very significant in HF group 2 wrds and
nonwords, LF group 3 words and nonwords, concrete group 1

wor ds and nonwords, concrete group "2 words and nonwords,
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abstract group 1 words and nonwords and abstract group 2
words and nonwords. In other conbinations also there is
difference in RT for words and nonwords as seen in tables 5
and 6, but this difference was not that significant. The
results indicate that nonwords take longer tinme than words.
This supports the hypothesis that words are read by whole
word route which is faster than the phonol ogically nmnediated
route. Fromtable 5 it is clearly seen that in the case of
nonwords there is a linear increase in the RT when word
length is increased in terns of the nunber of letters. This
is in agreement with the study conducted by Roopa (1994)
where she had found a clear cut difference in wrds and

nonwords in the case of reaction tinme.

Mainly two types of exceptional words were taken.
They are anuswara and nonanuswara genmm nated words and arka
and honophonous 'R words, eg. E@E-Edt The RT for these

words are given in table no. 7.
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Table 7

The nean val ues of the RT for anuswara, nonanuswara
genmenat ed words and nonwords, arka, irregular
'R words and nonwor ds

Mean Mean
Anuswar a wor d 744. 230 arka word 772.013
Anuswar a nonwor ds 806. 932 arka nonword 949. 708
Nonanuswar a 831. 527 Honmophonous 'R 751. 146
genmm nated word wor d
Nonanuswar a 799. 523 Honophonous 'R 878.971
genm nat ed nonwor d
nonwor d

Table 8

The level of significance for RT of words and nonwords

Words and DF Mean Pai r ed Prob Si gni fi cance
nonwor ds X-Y t value (2 tail)
Anuswar a 19 -62.703 -2.029 0. 0567 Si gni fi cant

words & nonwor ds

Nonanuswar a 19 -87.297 -3.108 0. 0058 Si gni fi cant
genmm nat ed
wor ds & nonwor ds

Arka words 19 -177.684 -6.377 0. 0001 Si gni fi cant
VS nonwor ds

Irregated 'R 19 127.824 5.134 0. 0001 Signi fi cant
wor ds vs

nonwor ds

Fromtable no. 8 it is seen that RT is significantly

different for wrds and nonwords. This supports t he
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hypot hesis that nonwords are read by phonol ogically nedi at ed

route.

Anot her question |ooked at was whether there is any
significant difference in RT for anuswara and nonanuswara
genm nated words as well as arka words and honophonous
"R words.

Table 9

Level of significance for RT for anuswara and nonanuswara
gemm nated words and arka and irregular 'R words

Wrds and DF Mean Pai r ed Pr ob Si gni ficance
nonwor ds XY t value (2 tail)
Anuswar a and 19 -87.297 -3.108 0. 0058 Si gni ficant

nonanuswar a
gemm nat ed

wor ds

Arka and 19 20. 867 1. 010 0. 3251 Not
honophonous 'R si gni ficant
wor ds

From table no. 9 it is seen that there is a
significant difference in RT for anuswara and nonanuswara
gemm nat ed words. But between arka and honophonous 'R words

there was no significant difference seen.

Fromtable no. 7 it is obvious that anuswara words
take shorter tine than nonanuswara genm nated words. Words

wi th anuswara behave as though,the phonenes are |esser than
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that in the words of nonanuswara gemm nated group. From the
previous results it was shown that RT decreases when the
word length in terns of the nunber of phonenmes decreases.
This result perhaps can be expl ained based on the hypothesis
that the anuswara which nasalizes the follow ng consonant is
processed as a feature of the latter rather than as a

separ at e phonene.

When you consider the arka words and homophonous 'R
wor ds (ffﬂt ), the homophonous 'R words are not wused in
the witten formof Kannada frequently. So the processing of
their words should be somewhat |ike nonwords. The fact that
there is no significant difference between RT for words of
two forns and that the nean RT for arka words is in fact
hi gher than that of their honophonous counterparts suggests
that the arka form(‘gdﬁf_) is processed l|ike a nonword.
Moreover the RT for these words resenble the RT for nonwords
of other groups such as the LF, HF, abstract and concrete
nonwords. This supports the hypothesis that these words are
i nfluenced largely by the phonol ogically nediated route.

These results can be summarized as foll ows:

- Length plays an inportant role in determning the

reaction tine.

- There is no significant difference in RT for HF

and LF words except for group 3 words.

- There is no significant difference in RT for

concrete and abstract words except for group 3

wor ds.
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- There is a significant difference in RT for words
and nonwor ds.

- There is a significant difference in RT for
anuswara and nonanuswara genm nated words.

- There is no significant difference in RT for arka

and irregular 'R words.

Wien you consider the alphabetical scripts Iike
English, there is a clearcut difference seen between HF and
LF words as well as concrete and abstract words. From this
study it can be concluded that frequency as well as word
type play a relatively mnor role conpared to word |ength,
in scripts |like Kannada. So all these factors as well as

these effects should be considered when a theoretical nodel

IS proposed.
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SUMVARY AND CONCLUSI ON

Proficient reading is a skill developed through
years of experience. Various factors influencing this
ability like word type (concreteness and abstractness), word
frequency, word Iength, neaningful ness of the word,
ort hographic conplexity, etc. were <controlled and rapid
reading tasks were assigned to subjects, in Kannada.
Subj ects had ten years of formal education in Kannada. The
experiment was carried out wusing a Macinthosh conputer.
Results showed a difference in reading rates between words
and nonwords suggesting the wusage of whole word reading
route in the reading of words. Since a difference in reading
rates of sinple and conplex words was found,it was concl uded
t hat the phonologically nediated route also contributed to
word reading along with the whole word reading. The results
showed that word length in terns of the nunber of phonenes
plays a major role in determning the reaction time, i.e.
there is an overall linear effect in the tine taken to read
with increase in the nunber of phonemic wunits. This was
significant for low frequency words, abstract words and
nonwords. It was also found that there was no significant
difference in reading rates between concrete and abstract
words and between |ow frequency and high frequency words

except for CCVCCV conbination. This suggests that in
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sem syl labic scripts |ike Kannada, word length is a major
factor contributing to rapid reading while word frequency
and word concreteness and abstractness played a mnor role.
This is possibly accounted for by the fact that this script
has a nore transparent graphenme to phonenme correspondence
whi ch enabled the reading of both <concrete and abstract
words and high frequency words and |ow frequency words wth
equal rapidity. The conclusion is in agreenment with that of
the previous studies in Kannada (Roopa, 1994 and WMathew,

1995)

In the current study, it was observed that when the
word | ength increased upto CCVCCV conbi nation, there was a
frequency effect as well as" concreteness, abstractness
effect. So it would be interesting to probe the effects of

frequency and word type at greater word | engths.

Anot her question | ooked at was whether there is any
significant difference in RT for anuswara and nonanuswara
genm nated words as well as arka words and honophonous 'R
words. It was seen that anuswara words take shorter tine
t han the nonanuswara genm nated words. This may be expl ai ned
based on the hypothesis that anuswara which nasalizes the
follow ng consonant is processed as a feature of the latter

rather than as a separate phonene.

No significant difference in RT was seen for arka

and homophonous 'R words. The homophonous 'R words are not
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used frequently in the witten form of Kannada. So the
processi ng of these words should be sonewhat |ike nonwords.
The fact that there is no significant difference between RT
for words of these two forns indicate that even the arka

words are processed |like a nonword.
| mplications of this study

1. Rapid reading in semsyllabaries |ike Kannada are
not affected to the sanme extent by variables such as word

type and frequency as in al phabetic scripts |like English.

2. Unli ke al phabetical scripts Ilike English, word
length in ternms of the nunber of phonenes plays an inportant

role in sem syllabaries |ike Kannada.

3. Studies such as these are required in investigating

into the nature and type of reading and dyslexia in Kannada.

4. Further investigation need to be <carried out wth
words of increasing length to see if wrd type and word
frequency effects are noticeable at |onger word |lengths and

wi th greater nunber of subjects.

5. The presence of 'anuswara' in a wrd affects the
reaction tinme in rapid reading in Kannada. It would be
interesting to further investigate at which age level the
child processes the anuswara which nasalizes the follow ng
consonant as a feature of the latter rather than as a

separate phonene.
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