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| NTRCDUCTI ON

Cerebral asymretry with respect to | anguage functions
has been an area of interest for several decades. The
early localizationist viewthat |anguage is represented
solely in the left hem sphere is no |onger accepted. The
| ocal i zationist had attributed verbal tasks to the |eft
and nonverbal tasks to the right hem sphere in right handers
But such a clear dichotony is not seen and the antilocali -
zationi sts have proposed the fact that | anguage is not

nedi ated by a particular area of the brain.

It has been suggested that both the hem spheres are
equal |y conpetant in |language. Wth the interhemspheric
connections intact the left may suppress the functioning
of the right hemsphere for |anguage. For tasks such as
music the right may domnate the functioning of the left
hem sphere (sperry et al, 1968). Hence, for different kinds
of tasks the dom nance varies. Sperry et al nmade these
observations based on experinents on conmm surectony patients

and cannot be generalized to normals w thout reservations.

Ei senson (1962) claim for |anguage processing in the
ri ght hem sphere was supported by findings of deficit |anguage
inright brain damaged patients. H s patients were deficit
I n vocabul ary processing and sentence construction. Winstein

(1964) also studied the clinical population and attri buted



functions to the two hem spheres. He stated that the |eft
hem sphere appears to be dom nant for phonol ogi cal,
sequential, syntactic and referential functions of |anguage,
whereas the right hem sphere is nore specialised for the
experiential aspects of language. It is also responsible
for netaphoric speech. Lesser (1974) found that right brain
darmaged patients had difficulty mainly on senantic tests.
These properties of right hem sphere cannot be generalized
to a normal brain, since the functioning of the two hem s-

pheres changes consequent to any cerebral damage.

Hence, the need for behavioural tests of laterality in
normal subjects. Laterality tests have been done using the
auditory nodality and the visual nodality. The dichotic
listening tests uses the auditory node, the tachi stoscopic

test use the visual node.

A tachi stoscope is an instrunent which has the facility
to present stimuli to any visual field for any duration of
tine generally for a very snall duration of tinme. The
rational e of Tachi stoscopic studies is that materials presented
to one visual field will be sent to the contralateral hem s-
phere. |If it cannot be processed in that hem sphere it is
transferred to the opposite hem sphere via the corpus call osum
The assunption is that reaction tine or error rate will be
| east when processing occurs in the hem sphere which directly

receives the information. |In other words, the contral atera



pat hways are stronger than the ipsilateral fibers, and
i nter hem spheric transfer increases reaction tine or error

rate (Bryden, 1982).

In the visual system it is not that the left eye
represent the left visual field and the right eye represents
the right visual field. The right half of each retina (eye)
sends its fibers to the right visual cortex, and the |eft
half to the left visual cortex. This nmeans, that the inmage
of objects lying tothe right of the line of sight for either
eye are transmtted to the left visual cortex, while those
lying to the left of the |ine of sight pass to the right
visual cortex. This reversal is due to the optic reversa

of the I ens of the eyes.

So material in a tachi stoscope should be presented to
only the right and left visual field. But when the eyes
are in constant novenent it is difficult for the visual fields
to be constant. Hence a fixation point is used. Having
the patient fix his gaze on a fixation point controls his
gaze. The stinmulus card is presented for a very snall dura-
tion of tine, so that the eyes do not have the tine to nove
fromone location to another during the exposure. Hul me(1976)
stated that time up to 300 msec is requiredto initiate an
eye novenent. Experinents use a stimulus duration of |ess

t han 100 m sec (Bryden, 1982).



Vi sual asymmetry has been found for different types of
stimuli. Aright visual field (RWF) i.e. |left hem sphere
dom nance has been reported for tachi stoscopically presented
words and letters (Kinmura, 1966 and Bryden, 1966). A left
visual field dom nance has been reported for non-verbal
material s such as dots lines and face recognition (Wite, 1969)
(Bradshaw et al, 1979). Single letters or nunbers are
reported faster when presented to the RVF (Bradshaw, Bradley
and Patterson, 1976; Umlta, Frost and Hyman, 1972). A LVF/ RH
superiority may be introduced when |argely physical attributes
of the verbal stimuli are inportant (Bryden and Al lard, 1976;
Cohen, 1972; Davis and schmt, 1973; Umlta et al, 1972). A
LVF/ RH advantage for the line orientation (CGlfen et al, 1971)
and for handwitten words has been reported (Bryden and Al ard,

1976) .

It has been found that word class has an effect on cerebral
asymmet ry/vi sual asymretry. Caplan, Hol nes and Marshal | (1974)
found no difference in nmagnitude of field differences between
different cl asses of nouns and verbs. However, HIis and
Shepherd (1974) conducted tachi stoscopi c experinment using
abstract and concrete nouns. They found a greater RVF/ LH
advant age for abstract words. H nes(1976, 1977) also reported
a interaction between hem spheres and concreteness, the RVF LH
was superior for abstract words than for concrete words. Day
(1977) using the reaction time paradigmrather than the report

accuracy found that both t he hem spheres were equal | y conpet ent



for concrete nouns. The right hem sphere was found to be

inferior to the left for abstract nouns.

The general findings for studies done in the English
| anguage are as above, studies done on the Kanji script
(which is pictorial) of the Japanese | anguage showthat there
was a LVF/ RH superiority for concrete words (Hatta, 1977).
When Chi nese characters were presented tachi stoscopically,
RVF/ LH advant age was found for |ow inagery (abstract) words

(Tzeng et al 1976, Coltheart, 1986).

Literature on the acquisition of reading in English
postul ates that readi ng can be done through different routes.
In the early stages a child proceeds fromwholistic reading
to a specific graphenme - phonene route. Studies have reveqgl ed
that right hem sphere is either incapable of deriving phonol ogy
fromprint or is slower than the left hem sphere (Glfen et al
1972). The CLH seens to be domnant in this function. It is
t herefore, hypothesized that readi ng of inmageabl e concrete
words i s processed faster when presented to the LUF/ RH and
readi ng of abstract words faster when presented to the RVP/LH
for English. Mich of this research has been carried out on
al phabetic scripts Iike English and an ideographic script |ike
the Kanji. The results of these studies need to be verified

interns of scripts such as syllabaries which is mdway between



t he range of scripts fromal phabetic to ideographic. This
study ains to verify if the cerebral asymetries reported
I n the processing of abstract vs concrete words in the English

speaker is true of the Kannada speaker.



REM EW G- LI TERATURE

Tests of laterality have attributed maj or | anguage
functions to the left hem sphere. However, right hem sphere
has been found to possess certain | anguage functions. Thw
tachi st oscopi ¢ studi es done to eval uate the visual asymetries
have been reviewed here. The different behavioural and physio-
| ogi cal nethods of laterality are:
| .Dichotic listeing (Kimura, 1961).

2. Tachi stoscopi ¢ hemratinal stinulation. (K nura, 1969).

3. Various el ectrophysiol ogi cal techni ques such as anal ysis of
notor potentials (MAdans and Wii ttaker, 1971).

4. Evoked potential s (Eachsbaum and Fedi o, 1970; Wod and
Qul f, 1971).

5.O\V waves (Low, Wada and Fox, 1975).

6. Use of pharnacol ogi cal agents eg. Sodi umanytal test(Wda
and Rasnussen, 1960) .

7.El ectrical stimulation of the exposed cortex (Penfield aad
Roberts, 1958)

8. dinical population.

9. The concurrent activity or a time sharing paradi gm

(Ki nsborne and Cook, 1971).

The general conclusion fromthese studies in that LH deal s
primarily with processing linguistically coded material while
the RH, processes materials which are nonlinguistic (Bryden, 1966;
Kinura, 1966). This is the oversinplified viewas it has been

found that RH does have certain linguistic abilities which



surface after a LHlesion. Thus, at present the dichotony
of verbal /nonverbal has lost favour. The trend is towards
the task processing i.e. left hem sphere is anal ytic and

RHis wholistic.

Left hem sphere dom nance is not equally strong for
al | aspects of |anguage and speech perception and the RH
does have certain | anguage functions (CGol dberg, 1978) Rt
hem sphere may be dom nant for:

1. appreciation of word connotations (Gardener and Denes,
1973; Brownell et al 1984).

2. nmetaphors (Wnner and Gardner, 1977)

3. Antonymc contrasts (Gardner et al 1978)

4. Hunmor (Gardner et al 1975; Brownwel | et al 1983) and

5. solution of one step verbal reasoning problens (Caranazza
et al 1976; Kenneth et al, 1986).

6. Senmantic functions.

The nonverbal abilities listed for RHare (I) spatial
rel ati onships; (2) pattern recognition (3) facial recognition
(4) spatial construction (5 drawing ability (6) dressing
apraxia (7) enotional expression (8) perception of enotions
(9) hunor (10) tonal discrimnation (11) subtleties of dis-

course and attentional arousal (Kerterz, 1983).

A Conparison of LH and RH | anguage functions
LH RH

Gestural Language + +

prosodi ¢ Language
Rhyt hm ++ +




LH R
+

i nflection +
Tinbre + *
Mel ody ++
Senmanti ¢ | anguage
Ver bal neani ng *
Concept s +
Vi sual neani ng ++
Syntacti ¢ meani ng
Sequenci ng ++
Rel ati onshi ps ++
QG ammar ++

Thus, it is clear that |anguage function is not nmono-

polized by the LH. Also, non-linguistic processing is not

solely the function of the RH.

The factors influencing lateralization:

1)

5)

6)
7)

Subject's state, i.e. the cognitive task he is involved in,

or his ability to extract certain types of information
fromthe stinuli (Davis, and Wada, 1977).

Characteristics of the stimuli presented.

Presence of sensory deficits |ike blindness or deafness.
Environnmental factors - the amount of exposure to the |anguage
and the age and manner of acquisition.(Brown and Hecaen, 1976)
Ont ogenny, as age increases the laterality becones nore
pronounced.

Bi I'i ngual i sm Monol i ngual s.

Nunmber of | anguages known.



Misual laterality effects:

Al though the dichotic |istening procedure was the first
approach to laterality in the nornmal brain to berelated to
cerebral asymmetry, vision has recently becone a popul ar
nodal ity for laterality research. Such experinents are done

usi ng a T-scope.

Not all stimuli yield a cerebral advantage and it is
I nportant to know that are the crucial determning stinulus
characteristics. The general finding that verbal naterial
yi el ds a LH advantage and nonverbal materials and a RH
advantage is not strictly dichotonous. |f the nonverbal
stimuli has a sequential aspect it will show a RH advant age.
(Robi nson and Sol onon, 1974). Studies have al so reveal ed
t hat hem spheric advantage can be reversed according to
physi cal size of the stimulus (Pring, 1981) type face (Bryden
and Al lard, 1976) angle of exposure (Finlay and Jenkins 1980)
degree of | umnance (Sergent 1982) serial position of the

stimuli (Kirsner and Brown, 1981).

A review of the studies done on (nonolinguals) rt handers
usi ng t he Tachi st oscope paradigmfol lows. Studies on letters,
nunbers and finally words classes will be discussed.

1) Inasinple letter identification task, Bryden and Allard
(1976) found that letters in certain nonstandard typeface

yielded areliable left visual field (LVF) effect, whereas
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a nore famliar typeface gave the usual right visual field

(RVF) superiority.

Kimura found a LVF superiority for counting of the

nunber of letters on a presentation.

D nond and Beaunont (1972) indicate a RH advantage for
digit conprehension. |n acquired dyslexic the preserved ability
to read digits can be taken as evidence of a RH LVF parti ci pa-
tion or superiority. Hrata and Gsaka (1967) have denonstrated
a RH LVF advantage for the recall of briefly displayed Arabic
digits. But this advantage can be explained on the basis that
Arabic nunerals require Holistic processing which is the
characteristic of RHfunctioning - hence in this case digits
may not be having a sole effect. There is insufficient data
to conclude and say with finality that RHis superior in
processing digits. As there are studies which support the
fact that single letters or nunbers are usual |y discrimnated
faster when presented to the RVF/LHi.e. thereis a LH
advant age. (Bradshaw et al 1976; Carnon et al 1972; Celfen et al
1971; Unlta et al 1972 etc) Bradshaw and Gates, 1978.

Laterally displaced |ine drawi ngs and the words which
nanme t hese drawi ngs were T-scopically presented to nornal
adul t subjects in an experinent by Levi ne and Banich (1982).
They found as expected for words - RVF effect i.e. a left
hem sphere advantage. For |ine drawing earlier studies have
reported a RVF/ LH advantage (Young et al, 1980; McKeever and
Jackson, 1979; Bryden and Rai ney, 1963; Wke and Ettlinger, 1961).
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but this study did not obtain any visual field advantage.
This absence of a visual field asymmetry for |ine draw ng
I's consistent with reports of a shift towards greater RH
I nvol venrent in the recognition of pictographic as conpared

to phonetic witing system

Sal maso and Umlta (1982) conducted 2 experinents
using vowel s pairs. They found that physical natches and name
mat ches for printed vowel s are perforned by both hem spheres.
A RH advantage for script like letters wese found and this was
attributed to the higher order |evel of spatial processing
required bythis nmaterial. Previous studies have denonstrated
a RVF/ LH advant age for nane mat ches when only stop consonants
(Unlta et al 1980) only consonants (Smon et al 1980) or both
consonants and vowel s (Davis and Schmdt 1973 etc) were used

as stimuli.

Sergent (1984) found a LH advantage in the processing of
visual ly presented vowels. He found that the view ng conditions
played a role in cerebral asymmetry. This contradictory find-

I ng may be because of the difference in visual characteristics
used by the experinmenters. Another contradictory finding by
Unlta et al 1980 was that they found a LH advantage for script
like letters (unlike the RH advantage as reported earlier).

They attributed it to the use of consonants. Hence, no clear cut
statenment can be nade as the stimulus used by each experinenter

has been different.
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Studi es i n Japanese Language:

The Japanese | anguage has two scripts. One is the Kana
which is syllabic and reading a word woul d requi re phonol ogi cal
recoding. The other is Kanji which is ideographic. Thereis
a separate "Character" for each word. So this would require
vi sual readi ng. Japanese speakers have a know edge of both
these scripts. It is of interest to study the lateralization
of these scripts as they involve two conpletely different
processing strategies. dinical data has denonstrated a di spro-
portionate affect on the 2 scripts. ALHIlesion affects Kana
to a greater extent and RH lesion affects Kanji to a greater

extent.

Hatta (1977) found that when a single Kanji word is
presented T-scopically, a RH advantage is seen. Using the Kana
script a LH advantage is seen, so in nornmal right handed
Japanese speakers there is differential representation of the
two scripts. This difference has been expl ai ned on the basis
that LH specializes in serial tasks and that is what is required
I n reading Kana. Wereas RH has a wholistic approach and t hat

Is what isrequired in reading Kanji.(Coltheart, 1982).

Tzeng, Hung and Garro (1978) have obtained parallel results
I n native Chi nese speakers. A single character showed a RH

advant age while nmultiple characters showeda LH advant age.
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A lowinmagery (abstract) word yielded a LH advantage in
a lexical decision task in the Chinese | anguage. Tzeng et al
(1979) carried out a |exical decision task. Using pairs of

Chi nese characters (Coltheart, 1982).

Hatta (1977) studied the ability of nornmal Japanese
subj ects to recogni ze Kanji itenms when presented to the |eft
or right visual fields. He found that while there was the
predi cted superior recognition of all Kanji itens when in the
LVF/RH  Concrete Kanji nouns were better recognized than
abstract nouns when ia the LVF/ RH Thus, he concluded that
there is sone RH specialization for the processing of concrete

wor ds when characterized i n the non-phonetic synbol s.

In brief these studies have denonstrated that the LH has
an anal yti c approach and the RH a whol i stic approach to any
task. Also, in a language |ike Japanese (Kanji script)
performance asymmetry varied as a function of word inmageability,

the RH displaying a superiority to process concrete words.

Studies in English Language:
The English | anguage is dianetrically opposite to the Kanji

script. It is a phonetic |anguage and requires a letter by
letter analysis for reading. The concrete abstract processing

has been the focus of many a studi es.

Sonre wor ds can easily be inagined eg. D saster and sone
not eg. Econony. Sone are concrete eg. aninal and some are
abstract eg. Fantasy, speed). These 2 words i mageabl e and

concrete are highly correl at ed.



15

Ellis and Shepherd (1974) enpl oyed nornmal (nonolingual)
adults on a recognition task of laterally presented abstract
and concrete stimuli. They found that the concrete words
wer e better recognized than the abstract when presented in the
| eft visual field. The right hem sphere was found dom nant

I nprocessi ngconcr et e/ i nrageabl ewor ds. (H nes 1977)

Thi s hypot hesis nanely, the ability of the RHto process
concrete/ high imageable words is called the RH inmageability

hypot hesi s.

H nes (1976, 1977) supported this hypothesis. Inhis
experinments he found a RVF/ LH advant age for abstract words,
and concluded that famliar concrete words may be independently

recogni zed by t he LVF/ RH

Oienstein and Meighan (1976) replicated HIlis and
Shepherd's study and found an interaction between hem sphere

and concreteness, though this was not statistically significant.

The difficulty with these experinents is that they did
not control the order of report. Al so, when one is dealing
W th percentage as data, whether one obtains an interaction
between two vari abl es depends on what data transformation is
used and there is no way in which to nake a non-arbitrary choi ce
of transformation; even no transformation at all represents

an arbitary choice(Coltheart, 1982).
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To avoid this problemMarcel and Patterson (1979) uaed a
different experinental design. They presented single words
tothe left or right of a fixation point, and followed the
words with a pattern mask. The stinulus - onset asynchrony
(S of the nask was adjusted separately fox the two visual
hemfield s until with high inmageability words, the subject
was equal ly accurate inthe two hemfield' s. At these sQAs,
| ow i mageability words(abstract) presented to the LHwere
reported just as well as high inageabl e/ concrete words were
reported nuch | ess accurately then high inmageability words.
Because concreteness and inageability were vari ed orthogonal |y,
It was possible to determne that inmageability was havi ng
an effect here, while concreteness was not, so they al so found
that abstract words were reported better when presented to

the RVWW LH (Col theart, 1982).

Support for the right inmageability hypothesis conmes from
Skal | i ce and Warrington (1975). They observed deep dysl exics
ability to read abstract words was greatly inpaired. They
suggested that access to the abstract systemmay be |largely
phonol ogi cal via the LH, while high frequency concrete itens may

be imedi ately naned froma directly genevated RH i nage.

This set of experinents provi des evidence of a selective
disability of the RHit has difficulty in dealing with words
which are lowin inageability. However, this result is not

unani nousl y obt ai ned.
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Lanbert and Beaunont (1983) questioned the RH i mageabl e
hypot hesis. They regard the results supporting this hypothesis
as artifacts. They conducted 4 experinments and found that when
subjects were asked to orally report words in the visual
field the observed asymmetry in perfornmance does not vary as
a function of word inageability. But they varied the stinmulus

word orientation and hence the difference in results.

Hatta (1971) using Tachi st oscopi c presentation of single
hi gh frequency Kanji characters, found that perfornance was
nore accurate with LVF/ RH presentation and al so with concrete
rather than abstract Kanji, but there was no interaction

bet ween hem sphere and concr et eness.

Saffran et al presented single words or pronounceabl e
non-wor ks oriented vertically to the left or right of a fixa-
tion point, with a followi ng pattern nask. Abstract words
were reported better than concrete words when presented to LH.
But there was no interaction between hem sphere and concr et eness.
In a second experinment using the Marcel and Patterson nethod
of equating performance across the hem sphere on concrete nouns
by allowing SOAto vary, again no hem sphere - by concreteness

I nteracti on was observed.

Schrul | er and Goodman (1979) criticized the |lack of control
of order of report. In their experinent they used an arrow

mark on each bilateral presentation of the pair of words. Results
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showed a RVF/ LH advantage for high inmagery words and no
advantage for low inmagery words. This finding contradicts

the earlier studies.

Day (1977) enployed a | exical decision (i.e.word-nonword)
reaction tine task. Reaction tine was used instead of report,
accuracy. He also used vertically when witten words for the
T-scope presentation. Abstract and concrete words wer e conpar ed.
Presentation in the right field/ LHwere responded to faster
than those inthe left field for abstract words, but not when
concrete. In other experinents involving decisions as to
superordi nate category nenbership. Day again found that there
was no field difference for concrete nouns, while there was a
right visual field superiority for abstract words. He con-
cluded that whil e concrete words can be processed equivalently
by either hem sphere, information about abstract words nust
be transferred to the left for analysis. Witaker, however,
criticizing Day's conclusion has noted that six of his subjects
apparently had | anguage |l ocated in their right hem sphere
anyway. And the results with concrete words (which are the
controversial ones) are biased by right hand response dat a,
whi ch was always faster that the left hand. Al so, the use of
vertical presentation of the words may have influenced the

results (Coltheart, 1982) .

Thus, Day's data suggests that with concrete words the

two hem spheres are equal ly conpetent at |exical decisions,
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whereas w th abstract words the RHis so nuch inferior to

the left that decisions are always nade by the LH even when
the stinuli are presented initially to the RH  Thi s does

not nmean that the RHis incapable it may be sinply slower than

the | eft hem sphere.

G oss (1972) presented pairs of concrete nouns unil ate-
rally, tothe left or right visual field. The subjects had
t o deci de whether or not the itens bel onged to the sane cat e-
gory. Making a manual reaction time response a strong (35m sec)
RVF/ LH superiority was found. So, he found on asymretry for

concrete word processi ng whereas Day di d not.

Bradshaw and Gates (1978) found the magnitude of the
RVF superiority/LHwaa nonsignificantly greater for |ow
frequency words and was significantly greater for abstract
than for concrete words. This effect was greatest for abstract

| ow f requency wor ds.

A semantic categorization experinent was also carried
out by Day (1977) to investigate the interaction of concreteness
wi th hem sphere on each trial of this experinment, the subject
saw a centrally - presented category word, followed by a noun
presented to the left or right of centre the subject pressed
a button if this noun was apexenpl er of the category, otherw se

did nothing. Results were as per expectation when the category
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andits exenpl ar were concrete, reactiontines were equiva-
| ent for the hemspheres. The hand by field interaction was
as predicted, that the hem sphere to Wi ch the concrete
noun is presented is the one Wiich perforns the categorization
task. The interaction was |arge but not significant. The
error rate interaction by hand-by field was also in the direc-
tion predicted but not significant. Wen abstract words were
fused reaction tinme was faster wth LH presentation. Reaction
tinme or error rate did not inply any RH invol verrent in deci -

sion maki ng (Col theart, 1980).

The varied results of these experinents reveals that a
change in the experinental procedure or set up can change the
results. There is a great need for series of controlled
experinents to be able to concl ude about the concrete/abstract

processing in the two hem spheres.

To summari ze, the experinment done on the interaction of
hem sphere and visual field, have shown a |eft heaispher's
advant age to process abstract words whepconpared to the right
hem sphere, and a right hem sphere advantage for concrete

wor ds.

I n Kannada | anguage this effect of word class has not yet
been studied. It is of interest to conpare the results of the
descri bed English and Japanese studies with that of Kannada

| anguage.
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METHODOLOGY

Ai mof the study:

To test the visual asymmetry in the processing of abstract

and concrete nouns in Kannada | anguage.

Hypot hesi s:

1. There is no significant advantage for abstract words over
t he concrete words when presented to the RVF/LH.

2. There is no significant advantage for concrete words when
presented to the LVF/ RH

Fromthe above, it follows that:

la) There is no significant difference for the abstract words

in the tw visual fields.
2a) There is no significant difference for the concrete words

inthe two visual fields.
Subj ect s:

20 adults, (10 mal es and | Ofenal es) in the age range of
18-40 years were selected for the study.
The criteria for selection were as foll ows:
1) They be self rated right banders for all types of tasks.
2) They have no famly history of |eft handedness.
3) They have studied Kannada for atleast 10 years in school

and their nother tongue and first |anguage be Kannada.

4) They have normal vision or corrected vision and have no

visual defects Iike nystagnus or strabisnus.
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5) Subjects who did not report atleast one word fromeither
the left visual field or right visual field were excluded
fromthe study (as it was not possible for themto show

any asymetry)
Stimuli:

Abstract and concrete norns were the word stimuli. They
were sel ected fromthe Kannada word |ist prepared by
MR Ranganath. C. 1.1.L, Mysore, which has the rel ative frequency
of Morphenes in Kannada. 20 high frequency abstract and con-
crete words (norns) were selected. These fourty words were then
given to 15 proficient Kannada speakers to classify as abstract,
and concrete. A concrete noun was defined as a word which
immediately elicited an i mage. An abstract word was defi ned

as a word which did not elicit definite inage.

For the final word list only those words whi ch were judged
by 80%of the judges to be abstract or concrete were sel ected.
The final |ist consisted of 15 abstract and 15 concrete words

of hi gh frequency.

The stinmulus card was designed so as to have bil at eral
presentation of words in which an abstract word occurred in
one visual field and the concrete word in the other. Hence,
all the abstract words were randomy paired with concrete
words, in such a way so that each word (abstract and concrete)

occurred once in each visual field. Thus, inthe first 15
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pairs the abstract word occured in the left visual field(LVF)
and in the 2nd 15 pairs the sane abstract words occurred in

the RVF. Visa versa for the concrete words.

The vord stimuli were hand witten (by an artist) on a
4 x 6 filecard. Acentral fixation cross was drawn on one
card. On the other card the center digits used with every
bilaterally presented word were randomty taken from 1-9. The
digit was presented at the fixation point, and the inner edge
of each word was 1.3 cm (.023 rad) fromthe center of fixation.
The hei ght of the letters was 222 cm The letters were spaced
.4 cmapart. (Hnes, 1977). This ensured that each word was

inright/left visual field.

The stinmulus cards were nunbered 1-15 (wth abstract words
in the LVF and concrete words in the RVWW) and 16-30 (abstract
words in RVF and concrete words in the LVF). The order of
presentation of the cards was random zed across the subjects.

The word list is given in the appendi X.

Appar at us:

1. The Gerbrands GL132 T-3B-2 Tachi stoscope with a 3-field
cabi net.

2. APhillips tape recorder Model AM 125 and a Coney Cassette.

Description of the Tachi st oscope:

Thi s Tachi st oscope has 3 accessories each having its own

function. Wen working together if permts the presentation
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of predeterm ned sequences of timed exposure. The accessories
are:

1) 6 channel - 300 - C series Tiner
2) 400 series canp driver
3) GL159 Logic interface.

300-c-Series Tiner:

Controls and function:

1) Power /off - This switch controls the A C. power

Manual - A manual button permts manual operation of each

channel

| ndi cator Lanps - The LED lights either when the channel is

timng or when the manual button is pressed.
Thunbwheel Switch and Multiplier switch - The tine interval

can be set by rotating the thunbwheel swtch and mani pul ating

the multiplier switch
Start/End - This switch (bel ow the thumb wheel) enables the
sequenci es of operation of the Tiner.

Cycle/Normal - Controls the cyclic operation of the tiner.

Normal position - Tinmer will loop through only one sequence
and stop.
Cycle position - The tinmer will loop through the timng sequence

continuously until termnated by stop |ever.
Start/stop - This controls indicated or termnates a timng

cycle.

2) 400-series Lanp Driver:

Suppl i es DC power necessary to operate all |anps simlta-

neously at full rate intensity.



Intensity control - Continuously variable intensity control

permts independent control of field illumnation - G aduation
range from'0 to 100" (The correct position for knob and i nten-
sity shaft control is 100').

Mode switch - (on the rear panel).

Mode-1 - Separates the input of the fields and all ows them
to be fished independently.
Mode-2 - Enables the use of field as fixation or adaptation

field.

3) G 1159 Logic Interface :

Al lows structuring of stimulus - delay sequence in many

patterns.

Push buttons - the matri x of push buttons (push to operate,

push to rel ease) provides. Maximumconveni ence in program ng
and nodi fying the conditions of stimulus presentation.

Hori zontal rows - Represent the stimulus presentation fields.

Col utms - represents Tiner channels.

When a button or any conbination of buttons is depressed,

t he corresponding stimulus field or fields will be illum nated

25

during the tine intervals set in the correspondi ng Ti mer channel s.

| nverse Mode - (Red Button 1NV) - A button or conbi nation of

butt ons when depressed, the corresponding stimulus field or
fields wll be extinguished.

VArmup time was 10 m nutes.
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procedur e:

perati on of the Tachi st oscope:

1) The power/off is kept at off

2) Connect AC i nput.

3) Set power/ff switch to power.

4) Press the MANUAL button on each channel for field one.

5) The thunbwheel for field oneis Rotated to 90, the multiplier
switch to x10. For field 2, the thunbwheel is set to 40, the
multiplier toxl, for field 3, the thunbwheel is set to 10, the
multiplier to x10. Al the short/end sw tches pressed to End

and Cycl e/ normal switch to nornal.

Pr ogr anm ng t he Logi ¢ | nt erface:

The push buttons of Field 1, 2, 3 are pushed in such a way
so that the sequence is-Field 2, Field-1 and then Fi el d- 3.
The intensity control is kept at 100%for all the fields.

Wth this arrangenent each trial consisted of the fixation
cross in Field-2 exposed for 900 m sec, next the Field-1 which
has the stinmulus card exposed for 40 msec 4 lastly Field-3

whi ch has a blank card is exposed for 100 m sec.

I nstructions to the subjects:

The subjects were instructed in the foll ow ng manner

"Once you pl ace your eyes in the hood you will see a Wiite card
with across inthe center. Please fix your eyes on it. Follow

ing this card you will see the stimulus card which has a digit
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in the center and two words on either side. You have to report
the digit first followed by the words in any order. It is

I nportant that you report the digit or elsethetrial wll be
cancel l ed. The exposure is for a very snall duration and

before every trial you wll be alerted by the word 'ready' ?

Each subject was given 3 trials. The entire session was

t ape recorded.

Once the subject was seated with eyes in the hood, the
‘ready’ one was given. Next the stinmulus card was dropped
into the stinmulus slot. The start/stop sw tch was depressed.
Thus, the tiner |ooped through one cycle of predeterm ned
sequence and exposure duration. The stinulus card was then
rel eased and the next card dropped again into the slot and the
start/stop switch again depressed. 1In this manner all the 30

stimul us cards wer e exposed.

Responses:

The response sheet shown in Table-1 was used and t h*
subj ects responses were 'trascribed fromthe tape. The response
to each stinmulus card was taken down in terns of the word/s
reported. |f for exanple the subject reported only the abstract
word of stimulus card No.3, a 'tick' nmark was nmade in the
respective vox. |If both the abstract and concrete word (i.e.

words in both the visual fields) were reported a tick mark in
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both the colum was nade. In this way all the responses
were tabul ated. Than, the total nunber of responses for
the RVF and LVF for abstract and concrete words were

t abul at ed.

Tabl e- 1:
RESPONSE SHEET

Vi sual i
. S inul us cards
field 1 2 3 4 5B AS 9 10 11 12 13 14 15
Ri ght
(con-
crete)

Left
(abstract)

16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

R ght
(Agstract

Lef t
(con-
crete)
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RESULTS AND DI SQUSS| ONS

RESULTS

The scores of each subject on both the visual fields

for both abstract and concrete words are given in Tabl e- 2.

The "t' test of significance was conputed first between
mal es and fenmal es so as to deci de whether to treat the two
groups as one or not. The 't' score was bel ow significance
at both 0.01 and 0.05 |l evels. Hence it was concl uded t hat
there was no significant difference between nmal es and fenal es

with respect to abstract and concrete words for LVF and RVF.

Hence, the 2 groups were considered as one to test the

ot her hypot heses.

There is no significant advantage for the abstract words

over the concrete when presented to the RVF.

The t-test revealed at score of 0.42 which is not
significant at both the 0.05 and 0.01 levels. Hence it was
concluded that there is no right visual field advantage for

abstract words.

There is no significant advantage for concrete words

when presented to the LVF.

The scores of the abstract and concrete word wer e conpared

in LVF and the t-test yielded score of 0.8916 which is not
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significant at both the |evels. Hence, there was no LVF

advant age for concrete voids whan presented in the LVF- 1.

There is no significant difference in the LVF and RVF

for obstract words.

The t-test it was doneto test if thereis any signi-
ficant difference in the LVF and RVF scores for abstract words
in the 20 subjects tested. The t-score was not conputed as
t he neans of both the scores were the sanme. Hence, the diffe-

rence was not significant.

There is no significant difference between the LVF and RVF

f or concrete words.

The t-test was doneto test if there was any asymmetry or
difference in the LVF and RVF for the reporting of concrete
words. The t-score was 1. 62 which was not significant at both
the0.01land0.05I evel . Hence, therei snovi sual asynmretry

f or concrete words.

Thus, all the 4 hypothesis were accept ed.

Tabl e-
t-Score Significance at Significance
0. 05 at 0.01

Abstract LVF vs NS

RVF 0 NS
Concrete LVF vs 1. 62

RVS NS NS
JVF Abstract vs

concr et e. 0. 8916 NS NS
RVF Abstract vs

concr et e. 0. 42 NS NS

NS - Not Significant.




Tabl e- 2

Mal es
Subj ect s Abstract wor ds Concr et e wor ds
B 14 14 14 13
R 8 7 9 7
C 2 7 4 6
S 8 3 11 5
RS 12 9 14 10
Vv 13 13 12 12
S 10 5 12 12
M 2 11 1 11
C 11 12 13 9
= 14 15 15 14
93 92 105 95
Mean 9.3 9.2 10.5 9.5
Femal es
subj ect s Abstract words Concr et e wor ds
LVF RVF LVF RVF
C 7 12 6 5
S 14 13 14 8
M 5 12 11 12
I 13 10 13 12
S 14 13 15 12
R 12 13 13 12
N 8 11 12 13
H 9 8 14 11
\Y 14 14 14 9
S 14 5 13 4
110 111 125 98

Mean 110 11.1 12.5 9.8
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significant at both the levels. Hence, there was no LVF

advant age for concrete words when presented in the LVF-1.

There is no significant difference in the LVF and RVF

for abstract words.

The t-test it was done to teat if there is any signi-
ficant difference in the LVP and RVF scores for abstract words
in the 20 subjects tested. The t-score was not conputed as
t he means of both the scores were the sane. Hence, the diffe-

rence was not significant.

There is no significant difference between the LVF and RVF

for concrete words.

The t-test was doneto test if there was any asymmetry or
difference in the LVF and RV for the reporting of concrete
words. The t-score was 1.62 which was not significant at both
the 0.01 and 0.05 | evel. Hence, there is no visual asymetry

f or concrete words.

Thus, all the 4 hypot hesis were accept ed.

Tabl e- 3
t-scores significance at Significance
0. 05 at 0.01
Abstract LVF vs NS
RVF 0 NS
Concrete LVF vs NS NS
RVS 1.62
LVF Abstract vs NS
concrete. 0. 8916 NS
RVF Abstract vs NS
concr et e. 0.42 NS

NS - Not significant
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DI SQUSSI ONS:

The results show that there is no visual field advantage
either for abstract words in the RVF, nor for the concrete
worse in the LVF. The visual asymetry seen in studies done

I n English and Japanese | anguage i s not observed in Kannada.

This lack of asymretry for processing abstract and
concrete nouns may be dueto the difference in the type of
script/language. Earlier studies have been done on | anguages
wi th al phabetic and ideographic script. This study has been
done on a syllabic script. Thus, thedifferencein reading an

al phabetic script, an ideographic script and a syllabic script.

Postul ations in current literature on acquisition of read-

ing and acquired reading disorders -

1) Readi ng uses both a wholistic (Iogographic) and graphene -
phonene correspondance net hod.

2) Inthe early stages of reading the wholistic or |ogographic
route i s used. The graphene - phonene correspondance route
Is acquired later. Once the reader becones a skilled reader
becones both techniques with wholistic (semantic) reading
used in rapid reading. There is a fall back to graphene -

phonene readi ng whenever new, unfamliar words are presented.

Support for existence of those two routes are found in
t he acquired dysl exias where in one or the other route is

selectively disturbed. |In deep dyslexia the wholistic (semantic)
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reading is preserved with the graphene -phonene readi ng
di sturbed and in surface dysl exia where the reverse is

obser ved.

Geffen et al (1972) have found evi dence that the right
hem sphere is either incapable in phonological task or is
slower than the |left hem sphere. T-score studies are seen
to support the notion of differential representation of these
two routes with the right hem sphere processing wholistic
(1 ogogr aphi c) readi ng hence, show ng a LVF/ advant age for
| mageabl e concrete words. The |eft hem sphere i s capabl e of
derivi ng phonol ogy fromprint and hence processes t he graphene-
phonene readi ng. Hence a RVF advantage i s seen for non

| mageabl e abstract words (Col theart, 1982).

Considering theresults obtained in this study,it should
be enphasi zed that the nodel s of reading have prinmarily been
based on readi ng scripts which represent the 2 extrenes of
the varieties of scripts, that is al phabetic vs ideographic and
may not be true of scripts such as syllaberies which fall
m dway between the two and where t he di fference between the two

nmet hods of processing may not be so clear cut.

The lack of asymmetry in processing concrete and abstract
words in Kannada could be attributed to any one of the follow ng

possibilities.

1) The difference between wholistic vs graphene phonene corres-
pondance processing is not as great in Kannada as in al phabetic

and i deographi c scripts.



It follows that the exposure duration of 40 ns. nay be too
large to elicit this relatively slight difference in the

two net hods of processing.

2. Inviewof the above it would be essential to conduct
experinments simlar to Day' s(1977) experinents, which involve
reaction tine paradigns for eliciting visual asymmetry with

respect to word class, in Kannada.
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SUMARY

Research on the visual asymmetries for word cl ass
(abstractors concrete norns) have been done in al phabetic
and ideographic script i.e. English and Kanji respectively.
The general finding has been that the RVF/ LH shows an
advant age over the LVF in processing the abstract norns.
The LVF/ RH processes the concrete norns. This study ai ned
to (l) Test if there is a RVF/LH advantage for abstract
wor ds (2) Test if there is a LVP/RH advantage for

concrete words, for Kannada.

20 (10 mal es and 30 fenal es) Kannada speaki ng subjects
were randomy selected after they passed the criteria of
selection. A 3 channel Tachi stoscope (Gerbrand G1132 7-3B-2)
was used. Aword list of 15 abstract and concrete words was
constructed. 15 pairs of abstract and concrete words were
randomy nade. Bach word appeared once in each visual field.
The stimulus card consisted of a digit in the center and an
abstract and concrete word in the two visual fields. The card
size, the distance of thewords fromthe center and the size
of the letters were based on t he neasurenents gi ven by H nes,

1967.

The sequence in each trial consisted to a 900 msec exposure

of a cross followed by a 40 m sec. exposure of the stinuluscard



and finally a 100 msec. exposure of a blank card. The
subj ects were asked to report the digit and then the words

i n any order.

The scores of each subject in the LVF and RVF for
abstract and concrete words was tabulated. The t-test was
applied on the data to test the visual field difference/
advantage. The results shows no visual field differences
for the words used. The inplication and suggestions for

further research in this area have been di scussed.
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