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| NTROCDUCTI ON

"Language is |ike shot silk: So nmuch depends
on the angle at which it is held".

John Fow es.

It is well known that human beings like to live in
groups. There is a strong need for all of us to interact
socially. Human interaction is characterized by synbolic
conmuni cation i.e. speech. Human interaction also occurs
despite the absence of spoken |anguage. For many i ndividuals
with severe i ntell ectual disabilities augnentative and

alternative communi cati on (AAC) represents a viable route for
the establishnent of conmunication skills (Romski and Sevcik
(1988). During the past two decades AAC systens have becone
an integral conmponent of conmunication intrevention prograns
for persons with severe cognitive disabilities (Ronmski and

Sevcik (1988).

The enpiri cal evidence denonstrates that nonspeaking
persons with severe cognitive disabilities can successfully
acquire the wuse of AAC systens to replace the spoken
| anguage of comunication (Silvermn, 1977; Rei ch, 1978;
Ronski and Sevcik, 1988). One persistent issue in the
literature on AAC systems has been on the discussion of the
extent to which features of the symbols thenselves nay effect

their learning and use.
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The level of arbitrariness of different synbols i.e.
the degree to which a synbol does or does not physically
resenble its referent or neaning has consistently been judged
to be an inportant factor in the choice of a synbol set for
individuals wth severe intellectual disabilities (Msse

white, 1982; Ronski, Lloyd and Sevcik, 1988).

The synmbol and its relationship or resenblance with the
referent (iconicity) has remained an area of interest while
di scussing the usefulness of different synbol sets in CP
i ndi vi dual s too. Iconic signs have been found to facilitate
vocabulary learning in persons wth nental retardation
(Goossens , 1983; Giffith and Robi nson, 1980; Reichle, WIIliam
and Ryan, 1981).

Knudson (1980) found that iconic signs that visually
represent the function of the referent or action patterns
evoked by the referent, were easier to learn than signs that
visually represented the static features of the referent.
Hurl but, Iwata and Geen (1982) suggested that iconic |ine
drawi ngs were acquired nore rapidly, maintained I|onger and
generalized nore frequently than Bliss synbols in nornal
children; (Mzuko 1987, Misselwhite and Russell o, 1984). The
results of al | these studies suggest that iconicity
facilitates the Ilearning of graphic synbols. Logogr aphi c
systens have been used to pronote |anguage anong variety of

clinical population. Bliss synbolics conmunication Institute



states that enhanced synbols helps in guessing the referent
and al so provides additional cues. But there are very
limted studies which evaluate the efficacy of enhanced
ort hography symbols. Studies carried out by dark 1981,
Ecklund and Reichle (1987) , Mzuko and Reichle (1989),
Raghavendr a and Fristoe (1990) est abl i shed only t he
i mportance of iconicity over the different synbol sets like
Rebuses, Bliss synbols etc. The research work on traditional

orthography is very nmuch limted in India. Shil ashree (1992)
evaluated the efficacy of enhanced synbols anobng cerebral

pal sied population of on different schooling |Ievel. The
subj ects were asked to conpare the enhanced, enphasized and
unenphasi zed orthographic synmbols wth the referent. She
found that enhanced synmbols were identified and natched with
the referent nore easily when conpared to enphasized and
unenphasi zed synbol s. | mproved performance was also seen

from the preschool level to 4th grade |evel.

Based on the previous study the present study tries to
find the efficacy of wvariation of enhanced synbols in
cerebral palsied population. This is done because of the

followi ng reason.

The survey conducted by Balaraju (1993) on the
"Current status of AAC'" in India reveals that traditional
orthography is not widely wused as an AAC in India (In
Karnataka only two rehabilitation centres - are using

traditional orthography as an AAC).



In order to investigate the feasability of traditiona
orthography as a symbol set for AAC system and to highlight

the effectiveness of the enhanced synbols.

In this study 12 witten words in Kannada were enhanced
in two ways: 1) Enhanced symbols -100% of a syllable of the
word was used to pictoricaliy represent the referent.

2) Sem enhanced symbols: 50% of a syllable of the word was

utilized to pictorically represent the referent.

The senmi enhanced and enhanced symbols were drawn in
bl ack and white and were also coloured to correspond to their
natural colour (the colour acting as a further enhanced cue).
This study aimed at evaluating the role of the enhanced
(black and white and colour) and senm enhanced (black and

white and col our) synbols the cerebral palsied popul ation.



REVI EW OF LI TERATURE

Commruni cati on serves as t he basi s for soci al
relati onships of all kinds. This is also true in hunman
comruni cati on. Human beings conmunicate in two ways. The

nore obvious nmethod is through the spoken speech, that is
ver bal . However, we can also communicate w thout speaking
t hrough many nonverbal nodes. This includes the use of

gestures, signs and synbol sets.

Speech however, constitutes the primary node of
conmuni cation in human beings. Those who are wunable to
speak or cannot nmake themnmselves wunderstood adequately are
al so handicapped in their ability to conmmunicate persona
attitudes and traits. Thus, they are also wunable to
establish satisfactory social relations. There are a nunber

of children and adults, who are unable to use speech for

conmuni cati on purposes. In many cases, speech therapy offers
a solution to such individuals. But there are some cases,
where speech therapy has limted results. Such individuals

depend on nonverbal comrunicati on.

Nonver bal communication inplies |anguage comruni cated by
means other than speech organs (Ronski and Sevcik, 1991).
The non-verbal comrunication is also terned as "Augnentative

and alternative communication" (Bennett, 1987). This my be
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defined as "comunication using nodes of expression or

conpr ehensi on ot her than speech by which I|anguage is
facilitated to any individual. These non-speech nodes
include techniques to encode nessages and then transmt them
wi thout verbally producing them (Bridgeman, 1927; Silvernman,

1980) .

AAC system

AAC system are comruni cation system used in addition to
or instead of speech. "Augnentation” neans facilitation.
Thus AAC refers to enhance or augnent conmunication (Bennett,

1987) .

Non- speech communi cat i on nodes can be defi ned
operationally as "procedure for encoding and transmtting
messages without their being directly encoded into phonenes
by the vocal tract. Thus, any approach to encoding and
transmtting nessages that does not require a person to
directly produce speech sounds would be classifiable by this
definition as a non-speech conmunication node (Bridgenman,

1927).

According to \Witney (1972) "AAC refers to any

communi cation approach designed to support, enhance or



augnent the communication of individuals identified as non-

speaki ng".

AAC systenms for comrunication disorders:

There is a diverse group of people for whom an AAC
system will facilitate their communi cati on  (RonsKki and
Sevci k, 1988). It includes individuals whose conmuni cation
deficits are congenital or acquired as a result of neuronotor
deficits. The poor prognosis for verbal comrmunication could
result from any of the several conditions including severe
nment al retardation, chil dhood autism chil dhood aphasi a,
cerebral palsy, apraxia of speech, I|aryngectonmy and severe
hard of hearing. During the past few years there has been
consi derabl e work on devel oping AAC systens for such persons

(Guess, Homer, 1978).

The useful ness of AAC systens have been docunmented wth
various clinical groups (Vanderheiden, 1976; Archer, 1977;
Fristoe and Lloyd, 1980; M zuko and Reichle, 1989; Sevcik and

Ronski and W I ki nson, 1991; Clark, 1992; Shailashree, 1992).

AAC synbol sets have been classified as either aided or
unaided (Lloyd and Fuller, 1986; Vander hei den and LI oyd,

1986; Blau, 1987). Unai ded synmbol sets and systens include



manual signs or gesture Eg. AMESLAN, AMER-1ND, while aided

syst ens general ly utilize vi sual graphi c synbol s.
Traditionally aided systens are used with individuals wth
severe physical disabilities. The unai ded systens are used
with the children who exhibit other primary disabling
conditions |ike nental retardation (Vanderhei den, Brown,

MacKanzi e, Rei nen and Schei bel, 1975).

Aided system are discrinmnated based on the synbol
systems as non-electronics gestural assisted comunication
systens, and electronic gestural assi sted communi cation
system. The aided conmuni cation system can al so be divided
based on the display, synbol sets and neans of indicating.
The indications may be in terns of electronic device or non-

el ectronic device (Silverman, 1980).

The synbols used in the aided nopdes are different
from speech or manual signs in that, the synbol which have
spatial representation on the display nmay be selected by the
user using an associative nmenory. This in turn nay depend on
the arbitrariness of the synmbols as conpared to the referents

(Ronbski and Sevci k, 1991).



Synbol systenms in aided AAC system

A synbol system is a set of sensory (visual, auditory or
tactile) images or signs that suggest or stand for sonething
else by reason of relationship. Symbols are physical
conponents that represent feature of the referent in the

envirionment (Bennett, 1987).

According to WIkinson and Ronmski (1988) synbols play
dual roles in early cognitive and |inguistic developnment in a
child. They are the medium by which nonspeaking persons
conmmuni cate and they provide an inference about how these

i ndi vi dual s perceive and construct their world.

Representation is the process by which individuals
depict their experience of the world (Sevcik, Ronski and
W I ki nson, 1991). Language is one of the nobst sophisticated
types of representation and synbolic in nature. During the
course of developnment of the child, representation nay be
achi eved through nonsynbolic neans as well. Bruner (1968)
has outlined a three stage nodel in order to characterize a
child' s representational devel opnment. The first stage is an
enactive stage - a level of action where several activities
experienced by the child are organized. The second stage is

an iconic representation which is imginary - when a child
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Visually associated symbol s:

1.

Bliss Synbols: This system was devel oped by Charles K
Bliss (1965). This system is wused wth non-verbal
children, physically handicapped (Kates and McNaughton,
1975; Silverman et al. 1978), MId to severe nentally
retarded (Harris and Vander hei den), deaf (Goddard, 1977)

and adult aphasics (Saya, 1979).

Rebuses: This was devel oped by Clark, Davis and Wodcock
(1874). This system contain |ine drawi ngs which visually
represents objects, actions and attributes. Rebuses are
used with wde variety of population - the hearing-
i npai red, nentally handi capped children (Cdark and Davis,
1968, 1969). Sonme carefully selected symbols can be used
with severely speech inpaired adults (Bennett, 1987).
Rebuses can be displayed on conmmuni cati on boards or can be

used along with traditional orthography.

Pi ct ogram ideogram communi cation (PICS):

This was devel oped by Carlson and James (1980). PICS is

a graphical synmbol system which are semantically based and

foll owed |[Iogical principles. PICS my be used with non-

speaking children or adults with |anguage disorders.
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Pi cture/ phot ographs and 1ine draw ngs:

A wide variety of mterials nmay be wused in this
cat egory. Pictures may be clipped from nmagazi nes, newspapers
or books. They are generally wused with cerebral palsied
children, dyslexics, severe nentally retarded.

Coded synbolic |anguage:

These represent a spoken or witten | anguage.

1. Braille - This system was invented by Louis Braille in
1824. This system is mainly used by the blind. It is a

tactile synbolic system which is based on traditional

ort hography. These are forned by raised dot patterns.

2. Mrse code: This encodes letters and digits through a

series of dots and dashes. This system requires good

finger control.

3. Tradi tional ort hogr aphy: This refers to the witten

al phabet representing a | anguage. The letter of a witten

al phabet of a |anguage can be arranged and used in various

ways on communi cation boards. The al phabet may either be

taught in sinple or in the form of sinpler functional

words associated with this respective pictures.

Pictorial and orthographic synbol representation

on a

di spl ay sinultaneously increases the association between the
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referent and orthographic synbol. Usi ng orthography word

boards nmay be made. Words which are nmore meaningful,
functional and easy for the child are represented on the
board initially. Once the association between picture
(referent) and the synmbol (gloss) is formed, the stimuli or
the picture my be faded off and only the orthographic

responses nmay be established in the child.

Traditional ort hography enhances t he comruni cati on
between the child and observers (Silverman, 1980). It is

necessary to have good visual discrimnation skills, since

small differences between letters need to be noted also a
high level of cognitive devel opment for encoding of words. A
know edge of | anguage structure and spelling skills are

necessary for fornmulating words and sentences.

Revi ew on the use of synmbol system with the speech and

| anguage i npaired:

Human i nteraction IS characterized by symbol i c
communi cati on. During the last tw to three decades there
has been an increased use of synbol systenms with the non-
verbal children. Vari ous studies have tried to investigate
the efficacy of various systems on the nonverbal children
(Porter, Brick and Hagen, 1973; Archer, 1977; Clark, 1981;

Luftig Bersani, 1985; Sevcik, Romski and W | ki nson, 1991).
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Synbols as a vehicle for expression can be represented
in a continuum At one end of the continuum conpletely
arbitrary symbols are present. These are printed or
spoken words which bear no physical relationship to the
referents they represent. At the other end are the iconic
synmbol s t hat | ook like what t hey actually represent
(Bl oomberg, Karlan and LIoyd, 1990; Clark, 1981; Mrend and

Locke, 1989).

Iconicity has been defined by many authors, based on
different points of view lconicity was defined and referred
to as an intrinsic resenblance between a sign and its
referent (Wescott, 1971). According to the linguistic
definition iconicity should be evident even to persons

unfamliar with the |anguage (Pierce, 1971).

M zuki (1987), Mzuki and Reichle (1989) have defined
iconicity on the physical basis as the visual resenblance of
the elements of sign or synmbol to the referent or the degree

to which a sign is defined by or resenmbles its referent.

Luftig and Ber sani (1985) defi ned iconicity on
per cept ual basis as the apparent relationship between a
synmbol and its neaning (gloss) to |earners. There are many

evi dences which indicate that the synbols which are iconic



14

are learnt nore easily than non-iconic (Brown, 1977: Qiffith

and Robi nson, 1980).

lconicity is further differentiated by the variables of
transparency, translucency and opaqueness. These terns define
the degree to which each synbol may be guessed. Transparent
synbols are those that are easily guessable even in the
absence of the referent or cues (Mzuko and Reichel, 1989).
These synbols are typically concrete and pictographic,
contai ning physical resenbl ances to the referent item

Eg. Bliss synbols.

Transl ucent synbols refers to those ideographic synbols
whose neaning cannot be easily guessable in the absence of
the referent, but a relationship betwen a synbol and
referent is generally perceived once the referent is known
(Luftig and Bersani, 1985; M zuki, 1987; M zuki and Reichl e,
1989). Bl oonberg (1990) defines translucency as "those
synbols or signs which may be guessed after conceptual or

contextual cues are given".

Opque synbols are non-guessabl e. Here the relationship
between the synbol and its referent is viewed as arbitrary in
nat ur e. They are not pictographic, concrete or ideographic

referents. lconicity has been the main issue of discussion
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in the past few years. various studies have tried to find

the iconicity of different synbols in different popul ation.
Studies in this area can be divided into tw groups ie. those
studi es which support the role of iconicity in acquisition of
sign and the other group which points to the limted role of

iconicity in the acquisition of sign or symbol system

According to Grifith, Robi nson and Penagos (1981)
iconicity is not the sole criteria in the facilitation of
sign | anguage. There are other criterias also. This view
point was supported by studies conducted by Hormann, 1975;
Bel lugi and Tulenry, 1981). As against the above view point,
ot her studies have supported the role of iconicity (Sevcik,
Ronmski and Pate, 1988; Fuller, 1989; Ganble, 1990). Their
studies have shown that iconic signs my be |earned nore

easily, quickly and retained l|onger than noniconic synbols.

Sevci k, Romski and Pate (1988) found that iconicity
served as an inportant factor if a disabled individual was
learning to associate an already known spoken word with a
synmbol . But iconicity did not beconme the primary issue, if
the word was not in the receptive vocabulary of the child.
Iconicity of the synbol also increases the notivation by the
apparent ease with which signs were |earnt and renemnmbered and
by the effectiveness of these signs in comunicating wth

ot hers.
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Ful l er (1987) conducted a study with adult and young
subjects (4.5 to 5.5 years of age), in which he varied the
di nensions of Bliss synbol translucency and conplexity in a
paired associate task. He found that the synbols that were

highly translucent were |earned nost often.

Liberth and Ganble (1990) pointed out that transparency
was an inportant feature that facilitated the |learning of
manual  sign. This study on sign-naive college studies
indicated that though both transparent and nontransparent
signs were retained, over a long period of tine, the nunber

of non-transparent sign retention decreased.

Few studies tried to conpare the various synbol sets for
their transparency synbol sets for their transparency. Al
t hese studies concluded that pictographic synbols were highly
transparent as conpared to ideographic synbols (Bliss or
Carrier synmbols) and these were in turn easier when conpared
to traditional orthography (D xon, 1981; Hurlbut, Iwata and
G een, 1982; G(Goossens, 1983/1984; Sevcik and Ronski, 1986;
Mrenda and Locke, 1989 and M zuko and Reichle, 1989).

Archer (1977) compared the ease of |earning of words and
Bliss synbols by cerebral palsied children with poor oral

communi cati on. According to him Bliss synbols provides a
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means of grammatically adequate conmmuni cation as against the

use of only pictures or word board.

Clark (1981) conpared the learning of words using
traditional orthography and |ogographic synbols (Rebuses,
Bliss and Carrier). The results indicated that the symbols
which were iconic were learnt faster and |ogographic synbols
were easier conmpared to orthographic synbols. Anmong the
three logographic synbols Rebus and Bliss were easier
conpared to carrier, and Rebus was learnt faster than Bliss

symbol s.

Mussel white and Ruscel | o (1984) conpar ed t he
transparency of Rebus Ricsyns and Bliss synbols on the norm
chi I dren. They conpared the different age groups (ie.3 years
to 21 years) on the task of mtching the synbol to spoken
wor d. The results supported the view of Clark (1981).
Picsyns and Rebuses were easier conpared to the bliss

symbol s.

Luftig and Bersani (1985) investigated the role of
translucency in learning the blisssymbols on nonhandi capped
Col | ege students. He found that highly translucent synbols
were |earned faster conpared to low translucent synbols. The

sane authors tried to find the efficacy of blisssynbols over
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ort hography. They found that blissynbols were easy to learn

and faster conpared to traditional orthography.

Ecklund and Reichle (1987) conpared the learnability of
Rebus and bliss synbols on normal children. Their results
supported the view point of dark (1981). Bliss synbols were
difficult to learn conpared to rebus synbols. I n anot her
st udy M zuko (1987) assessed t he t ranspar ency and
| earnability of picture conmmunication synbols; picsyns and
bliss synmbols. He studied the normal children of 2.3 to 3.8
years. Results indicated that PCS and picsysns were easier
conpared to bliss synbols and PCS was very iconic conpared to
pi cSynmns. A simlar study by M zuko and Reichle (1989) on
intellectually handi capped adults showed that Bliss synbols
were relatively difficult to learn conpared to picsyns and

pi cture comunication system

Pat Mrenda and Locke (1989) investigated the 11
different synmbol systens and real objects on intellectually
di sabl ed children. Their results showed that the real
objects were nore readily organized than any of the synbol
sets. Secondly the bliss synbols and witten words were nore
difficult then any other sets. Their synbol transparency

studi es used both handi capped and non-handi capped chil dren.
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Ful ler (1992) studied the effect of translucency

and conplexity of the symbols in normal adults and preschool
children with normal cognitive ability. The results reveal ed
that adults and <children learned nore high translucent
symbol s conpared to Ilower translucent synbols. Conpl exity
was not a factor in the learning of symbols by the adults.
But for preschool children conplexity of the synbo

facilitated during | ear ni ng, when t here was little

resenbl ance between synmbol and referent.

There is very limted evidence to assess the iconicity
of different representational synbol systens across different

word categori es.

Bl oomberg (1984) conpared the translucency ratings of
nouns and verbs across Bliss synbols, picsyms and PCS, PIC
and Rebus. She found that rebus was the nobst translucent
system across the three word classes represented. M zuk
(1987) investigated the transparency and acquisition of
di fferent synbol systemns ie. Bliss symbol s, picture
communi cati on system and picsyns, across nouns, verbs and
descri ptors. PCS transparency scores were the highest
across all three grammatical classes conpared to Picsyns and
Bliss symbols. Secondly the synmbols which were iconic were
nore easily recalled. This study supported the study by

Goossens (1983) and Hurl but's (1983 b) .
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Bl oonberg, Karlan and Lloyd (1990) conpared the
translucency of five different synmbols on three parts of
speech (noun, verb and modifies). Rebus synbol and picture
communi cati on system were the npst translucent overall for
all word classes. PIC and picsyns were equivalent in the

translucency and bliss symbols were the nost difficult.

Most of these studies indicated that iconicity of the
synbols played an inportant role in the l|earning of various
symbol sets. Iconicity facilitated the learning of graphic
symbol s. The reason for the consistently |ower transparency
found for Bliss synbols could be due to conposite factors
that seem to be related to the wunderlying logic of synbol

desi gn.

The inplication of all these studies is on the selection
of the synbol set to teach the handi capped children based on
their cognition physical condition and notivation. The
clinician should consider the ease of acquisition of |earning
the symbol set, while selecting the teaching nmode to the

chil d.

Traditional orthography:

Traditional orthography is coded synbolic | anguage. It

is an aided synmbol system In English the 26 letters of the
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Logogr aphic synbols were found to be easier conpared to

ort hographi ¢ synbol s.

Luftig and Bersani (1985) conpared the efficacy of Bliss
synbol s over orthography for physically disabled population
They found that bliss synbols were easy to learn conpared to
traditional orthography. They also highlighted the reasons
for the ease of acquisition of bliss synbols over traditiona
orthography ie. of notivation of subjects and tranaparency

| evel of synbols.

The other studies carried out by Ecklund and Reichle,
1987; M zuki, 1987; Mzuki and Reichle, 1989; Pat M enda and
Locke 1989; conpar ed t he di fferent synbol s i ke
rebuses, Bliss, picsyns and concluded the synbols which were

iconic were learned faster and retained |onger

Shai l ashree (1992) evaluated the efficacy of iconic
synbol s over noniconic synbols in Kannada |anguage with 30
cerebr al pal sied children. The traditional ort hogr aphy
synbols in Kannada |anguage were enhanced and conpared
W th enphasized and unenphasi zed synbols. 15 Kannada words
were selected and enhanced. The sanme words were also
nodi fied as enphasized and unenphasized synbols. They were

adm ni stered to 30 cerebr al pal si ed subj ects whose
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chronol ogi cal age ranged from 3 to 20 years. These children

were divided into groups based on the education and the

exposure of the children to orthography. The subjects were
asked to conpare the enhanced, unenphasi zed synbol and
enphasi zed synbol wth the referent. The results indicated

that enhanced synmbols were identified better followed by

enphasi zed and unenphasi zed synbol s.

In this study an attenpt is nmade to evaluate the effect
of further wvariation of enhanced orthography synmbols in
cerebral palsied population. The 12 traditional orthography

synbols were nodified into enhanced synbols and sem enhanced

synbol s. In enhanced symbols, a syllable of the word was
picturized in ternms of 100% to represent the referent. In
sem enhanced synbols, 50% of the syllable of a word
picturized to represent the referent. These two sets were

drawn in black and white and was al so coloured to correspond
to their natural colour. This was planned in order to
(i) evaluate the efficacy of enhanced synmbols  over
sem enhaced synbols, (ii) to find whether the perfornmance
varied between colour coded synmbols and black and white
synbol s? (iii) if the difference existed in the performance
between the two synbol sets, at which level does it reach to
pl aet ou? (iv) to study the performance of the subjects in

across different age groups.
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MVETHODOLOGY

The study ainmed at -

1. Conmparing the efficacy of enhanced and sem enhanced

ort hographic symbols in cerebral palsied popul ation.

2. Conparing the efficiency of colour coding and black and

white effects in the enhanced and sem enhanced synbol s.

3. To analyse the performance of groups of cerebral palsied
children at various schooling levels and to look for

devel opnmental pattern of performance.

Subj ect s:

Fifty five cerebral pal sied children ranging from 3
years to 24 years were selected as subjects for this study.
O these 46 were spastics and 9 were athetoids with mld to
severe degree of involvenent. The design of this study was
based on Shailashree's (1992)* study. The children were
grouped based on the exposure to orthography as preschool
group, transition group | grade group and |V grade group.

(Refer Table-1 for the classification of subjects).

*Shai |l ashree evaluated 30 CP children's performance on
enhanced, unenmphasized and enphasized orthographic synbols.
She graded the children based on the exposure to orthography.
O the 3 types of orthographic symbols, the enhanced synbols
were identified better and conpared with the referent nore
accurately than the other. The performance was ajso seen to
increase with the increase in schooling |evel.
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Preschool Transition 1 grade IV grade
No. of 11 14 14 16
children
Exposure to No Exposed to Yes, but Able to
ort hography only few not able r ead
i n Kannada letters to read t he
the written witten
scri pt scri pt
Exposed to No No No No

traditional
ort hography

Tabl e-1: The classification of subjects.

Criteria for selection of the subjects:

The children selected as subjects for this study were

screened and nmatched for the following variables. The

vari ables controlled were as foll ows:

1. The children who had average, above average or borderline

intelligence were considered.

2. Children with sensory deficits without any correction were

not consi der ed.

3. Only children with fairly adequate visual perception were

consi der ed.
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4. Only those children who had all the 12 vocabulary itens of
the test in their receptive vocabulary were selected.
Those who did not have these itens in their receptive

vocabul ary were famliarized wth the referent pictures.

5. The selected subjects had adequate conprehension and coul d
conprehend the instructions given to hinmher during the

training as well as testing sessions.

6. The children could respond verbally (Yes/No) or
nonverbally ie. children expressed the response through

eye blinking or finger pointing.

Mat eri al :

Fifteen witten words in Kannada were selected for the
present study. Al the fifteen words were witten on the
Separate cards. O the fifteen cards, seven cards were
sel ected from Shailashree's (1992) study. Care was taken to
see that the selected words were nouns, picturizable and were
present in the receptive vocabulary of the children. Then
the witten words were subjected into two types of
nodi fications -

(i) Enhanced and

(ii) Sem enhanced.
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(i) Enhanced synbol s: In each of the selected witten words
one of the syllable was subjected to enhancenent. Tha
is, this syllable was enhanced in such a manner that i

resenbled the referent picture by 100%

For exanpl e:

Ref er ent Vocabul ary Meani ng I PA Enhanced
in English synbol

& NS - el He s

i)
[
—

Here the syllable '&n' of the written word "—.<' was enhanced
to resenble the referent picture of a |eaf. In this manner

all the other 15 words were enhanced.

(ii) Sem enhanced: |In each of the selected witten word,
only the selected syllable was partially subjected to
enhancenent . That is this syllable was partially
enhanced by 50% in such a manner that it resenbled the
referent picture.

For Exanpl e:

Ref er ent Vocabul ary Meani ng I PA Sem enhanced
in English synbol
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Here the syllable ¢ of the written word &< was
partially enhanced to resenmble the referent picture of a

| eaf . In this manner all the 15 symbols were seni enhanced.

(iii) The syllable of the 15 selected words which were
subjected to sem enhancenent and enhancenment were

drawn in two different col our codes:

a) black and white

b) colour - Here the enhanced and sem enhanced syll ables
were drawn in natural colour resenmbling the referent
pi cture. Thus the test material consisted of
Enhanced black and white synbol - 15
Enhanced col oured symbols - 15
Sem enhanced black and white synbols - 15
Semi enhanced col oured symbol s - 15

Tot al 60

The 60 stinmulus words were then witten/drawn on
thick white card neasuring 5. 5x7 i nches. They were than
constituted 60 test words which were admnistered on the

sel ected groups of cerebral palsied children in this study.

To ensure that the synbols which were enhanced/

sem enhnaced actually resenbled the referent, 10 Kannada
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speaki ng speech pathol ogists who could read and write Kannada
| anguage were asked to rate the 60 synbols for their
iconicity. The judgenent was nade with respect to the
referent picture and they were also requested to judge
whet her synbols were enhanced or sem enhanced as defined in
this study. A 5 point rating scale was used and the speech
pat hol ogi sts were requested to rate the iconicity of the

symnbol s. The ratings were as foll ows:

Rat i ng Degree of iconicity
1 Synbols are highly iconic
2 Synmbol s are very iconic
3 Symbol s are fairly iconic
4 Synbols are less iconic
5 Synmbol s have least iconicity

The test formant which was given to speech pathologists for

rating was as foll ows:

Sym Black & Enhan-  Semi col oured Enhan Sem Re

bois Wwhite ced enhan- ced enha m
ced nced rks

1 1 2345 Yes No Yes No 12 3 45 Yes No

2

3

60
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Al the synbols which obtained a rating of 1, 2 and 3
were accepted as being iconic and those synbols rated as 4
and 5 were nodified until their transparency inproved. 12
synbols out of 60 were rejected ie three witten words could
not be subjected to nodification. Thus 48 synbols were

finally retained as the test cards.

Response sheet:

A response sheet was constructed which consisted of the
list of 48 synbols. The 48 synbols were arranged in a random

order. Refer appendi x-A for the response sheet.

The scores obtained by the subjects and node of
expression by the subjects were recorded on the response
sheet . If the child was not able to respond spontaneously
cues were provided to the child. The <child was rated
accordingly depending on the cues that were provided to the

child. The ratings were as followes:

Score
Spont aneous expr essi on 4
Responses with self correction and
repeated instruction 3
Responses after providing auditory cue 2
Response after the visual tracing 1

cue provided by the exam ner to show
the resenbl ance between the referent
and the synbol .
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The testing session was carried out in three phases: (1)

screening phase (2) training phase (3) testing phase.

Screening phase: Here the selected synbols were screened for

the following abilities:

1) Visual matching ability - Two sets of referent pictures
were taken and the subjects were screened for their

ability to match the pair of referent pictures.

2) Matching the referent picture wth unenhanced witten

synbol of the picture.

The subjects who had the ability to match the unenhanced

symbols with the referents were selected for the study.

Procedure:

The testing was carried out in a well illumnated
room with mniml distractions. The children were tested
i ndi vi dual ly. The child was seated confortably on a chair
with a table in front of him The referent picture cards
were laid on the table and the child was asked to scan al
the referent pictures before adm nistration of the test. The

child was instructed to point to the referent picture
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which resenbled the stimulus card, as the exam ner provided

the stinulus cards.

Training session:

The child was explained the visual resenmblance between
the written word synbol and the referent pi cture. A
relationship between each of the four cards in a set was
shown. Description of all the 12 vocabulary itenms was given.
If a particular vocabulary item was found to be mssing in
the receptive vocabulary of the child, it was famliarized
and described to the child. Each training session lasted for

approximately 20 m nutes.

Testing session:

Test was admnistered the <consecutive day after the
training session. In this, referent picture cards were laid
on the table. The child was made to scan all the pictures
before the admnistration of the test. The experimenter
provided the child with various symbols in the order, Ilisted
in the response sheet. Child had to point to the
corresponding referent picture and produce the vocabulary
word, verbally or non-verbally. If the child could not
produce any response, spont aneously or with sel f

correction, several cues as listed earlier were provided.



33

Each child was given positive verbal reinforcement after
the training as well as testing session. Reliability was
al so checked for five of the subjects in which the scores
were did not differ. The subjects scures were recorded on
the response sheet. The raw scores of the group of subjects

were then statistically analysed and discussed.
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RESULTS AND DI SCUSSI ON

The results are discussed under the follow ng headings.

I. Performance of the four groups (preschool, transition, |

grade and 1V grade) of cerebral palsied subjects for the

(1) Enhanced orthographic synbols
a) Black and white enhanced orthographic symbols.

b) Col oured enhanced orthographic synbols

(2) Sem enhanced orthographic synbols
a) Black and white enhanced orthographic synbols

b) Col oured enhanced orthographic synmbols.

I'l. Conparison of subjects performance at various grades of
schooling (ie. from preschool to IV grade) for the

different types of selected symbols.

I. Performance for black and white symbols versus col our
coded synbol s.

Subj ect s
performance Mean T val ue

f or

Col our ed
symbol s 96. 40 3.24

Bl ack and
White synbols 94. 88

Tabl e- 1a: Mean scores for coloured and black & white synbols.
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From Table I1(a) the mean scores reveal that the performance

of all the group of subjects for the coloured synbols was
better conpared to Black and Wite synbols. The T value
clearly indicates that the two groups significantly differ
from each other. The difference was highly significant at
0.01 and 0.05 |evels. The colour added as a cue for the
enhancenment could have inproved the iconicity of the synbols

and facilitated the learning of synbols.

This finding partially supports the studies by C ark,
1981; Hurl but, Iwata and Green, 1982; Goosens, 1983; Sevcik
and Romnski, 1986; Mrenda and Locke, 1989; M zuki and
Shilashree, 1992 in stating that degree of iconicity plays an

important role during the process of |earning the synbols.

This study supports the Hurl but, Iwata and Green's
(1982) study where they conclude that coloured |ine draw ngs

were acquired faster conpared to noncol oured synbols.

The role of contextual cue is inportant for the
identification of synbols (Ronski and W I kinson, 1991; and
M zuki and Reichle 1989). It is possible that the ease of
di scrimnation (M neo, 1989; and Goosen, 1983) i mproves
with the addition of <colour which in turn inproves the

| earning of symbols. (Ronski and Sevcik, 1981) might also
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have inmproved because of the colour cue. As the results
reveals that colour coded synbols are identified better than
the black and white synbols, the colour coded synbols may be

selected nore often for use with AAC.

1. Performance for enhanced versus sem enhanced synbol s:

The nean score and the T value were calculated to

anal yse the subjects performance for enhanced versus sem

enhanced synbol s.

Table 2(A):
Subj ect perfornmance Mean T val ue for
for Enhanced Vs.
Sem enhanced
Enhanced Bl ack and white 46. 09
Col our ed 46. 68 2.70
Conbi ned 92.77
Sem Bl ack and white 45. 62
enhanced Col our ed 46. 02
Conbi ned 91. 64

Table 2(a) confirnmse that enhanced synbols are better
indentified conpared to sem enhanced synbols. The nean
score is found to be better for enhanced synbols. The T
score indicates that these two groups significantly differ

from each ot her.
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Subj ects performance for black and white and col oured synbols
for enhanced and sen enhanced symbols was anal ysed. The

scores were given in Table 2(b).

Enhanced black and white vs. enhanced col our S
Enhanced black and white vs.sem enhanced black and white - o
Enhanced bl ack and white vs. sem enhanced col our -0
Enhanced col oure vs. sem enhanced col our - s
Enhanced colour vs. sem enhanced black and white -'s

The enhanced synbols in the sample were those, wher a
syllable of the witten word of a referent picture was
totally enhanced by 100% to resenble the referent picture.
The sem enhanced symbols on the other hand, were those where
only a part of a syllable of the witten word of a referent
picture was enhanced partially or by 50% to resenble the
referent picture. The 100% enhancenent (enhanced) were
identified better bythe subjects on the whole conpared to 50%
enhancenent (sem enhanced). This indicates that the degree
of enhancenent and size and portion of enhnancement over the
syllable are also contributes to the identification of the

synmbol .

According to Werner and Kaplan (1984) the nature of the

synbol helps in the internal fusion between a physical form
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and correspondi ng semantic neani ng. In this sanple iconicity
improved (Hurlbut, MNaughton, Warnick, (1984); Iwata and
Geen (1982); Goossen (1983); Sevcik and Ronski (1986),
Mrenda and Locke (1989); Mzuki and Reichle (1984) and
Shai |l ashree (1992) in the enhanced conpared to sem enhanced
and the colouring factors seem to have also contributed for

better identification.

I11. Conparison of subjects performance at various grades of
Schooling for the different types of synbol sets.

Type of G oups
enhancenent Pr eschool Transition | Gade 1V Gade
Enhanced Mean 41. 72 46. 14 47.21 48
Black & White SD 2.21 1.40 0. 88 0
Enhanced Mean 43. 72 46. 57 47.64 48
Col our SD 2.41 1.17 0.61 0
Sem Mean 41 45. 64 46. 78 48
enhanced SD 2.17 2.02 1.14 0
Black & Wiite
Sem Mean 41. 27 46 46. 92 48
enhanced SD 2.19 1.90 1.02 0
col our

Enhanced vs.

sem 2.54 14. 8 3.33 0
enhanced

T scores at Si gni fi cant Signifi- Signifi- Not
each school - at 0.05 not cant at cant signi f

ing |evel at 0.01 0.01 0.01 cant
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The above table indicates the performance of the
subjects at wvarious Ilevels of schooling. The neanval ues,
standard deviation and 'T  scores were calcul ated. The
results clearly indicate the increase of score from the
preschool | evel to the 1V grade school. The standard
deviation of the sanmples from the nean is great for
preschool children conpared tothe |V grade. The 'T' score was
calculated for each group. T scores gives the score for
enhanced versus sem enhanced at each |evel. There was a
significant difference at 0.01 and 0.05 Ilevel between the
enhanced and sem enhanced at preschool |[evel. But at the
transition level the difference exists at 0.01 level for the

enhanced versus sem enhanced synbols. This is graphically
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The performance for | grade children for, enhanced versus
sem enhanced existed at 0.01 Ilevel. But the |V grade
children performed simlarly for all the four synbol sets

which indicates that significant difference does not exist
bet weent he synbol sets. The mean and standard deviation
values <clearly shows that as the schooling increases the
performance also increases. There is a gradual increase
from the preschool to 1|1V grade. The standard deviation
scores decreases from preschool to IV school for all the four

synbol sets.

To analyse and to conpute the significant difference
bet ween the subjects performance across different schooling
level, New Man Keul's conmparison report* was adm nistered.

The tabul ated scores is shown in Tabl e-3.

Pr eschoool Transition | G ade IV Grade
Preschool - S S S
Transition S - S S
| Grade S S - S
IV Grade S S S -

Tabl e- 3.

* Newman- Keuls method is a comonly used nultiple conparison
met hod which gives the significant diference at 0.0blevel.
In this test Newman Keul's conparison report was based on the
ANOVA test results).



41

Fromthe above Table-3 it is evident that each groupis
significantly different from the other. The difference was

significant at 0.05 |levels

As Brown (1977) i ndi cates, the iconicity is culture
bound,ti me bound and experience bound,the individual should
have the particular semantic concept within their Iinguistic
repetoires which aids during the association of meaning with

the symbol s.

As the test items were very simle, and were present
in the vocabulary of the children the performance was better
This study also agrees with the Fuller's (1987/1988) study
concl udi ng that the conmplexity determ nes the performance
across different age |Ilevel. He <concluded that conmplexity
positively influences the children's symbol |earning. But as
the age increses the conplexity does not play very inmportant
role. In the early stage as the complexity plays a positive

role, subjects need a contextual cue.

Thus, it is evident from the present study, that the
icentification of symbols by the subjects inmproved inthe
following hierarchial manner : Enhanced coloured symbols,
Enhanced black and white symbols, Sem enhanced col oured

symbol s and Sem enhanced black and white symbol s.
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SUMVARY AND CONCLUSI ON
Communi cation is very essential to human life. But

approximately 70% of the cerebral palsied children manifest

di sturbance in their ability to communicate. Augnent ati ve
communi cation system (AAC) is found to be wuseful wth a
maj ority of cerebral pal sied children (Richardson, 1975;

Silverman, 1977; Reich, 1978; Romski, Sevcik and Pate, 1988).

Symbol s selected for use in AAC play an inportant role
for nonspeaking persons. They act as the nmedium by which
nonspeaki ng persons communi cate and they provide an inference
about how these individuals perceive and construct their
wor ds. In the present study certain aspects of traditional
orthography as a synmbol system for cerebral pal si ed

popul ati on was studied.

The effectiveness of different variations of enhanced
traditional ort hographic symbol s in cerebral pal si ed
popul ation was studied. The subjects were classified based
on the exposure to orthography into four grades which
included preschool, transition, Grade | and Grade IV. \Wile
selecting the subjects, <care was taken to see that the
subjects had no nental retardation and other sensory and

perceptual problens.

12 Kannada words were finally selected as the test

mat eri al . These words were nouns, picturizable and were
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famliar to the subjects. Correspondingly 12 two di nensi onal
referent pictures were drawn. This set of 12 words were
nodified to enhance the synbol quality in two ways. The

first set was called as enhanced synbols where a syllable of
the word was nodified by 100% to resenble its referent. The
second nodification was called as sem enhanced symbols in
which only a part of a syllable of a word or 50% of the
syll abl e was enhanced to pictorially represent the referent.
These two sets were drawn in black and white and in colour to
match with the natural colour of the referent object. Thus

four orthographic synbol sets were obtained as follows:

1) Enhance Col our (2) Enhanced Black and white

3) Sem enhanced Colour (4) Sem enhanced Black and white.

A total of 48 synbols (12 x 4) were constituted the test

material for this study.

The fifty five subjects were selected as subjects for
the present study. The study was carried out in 3 phases
(1) screening phase (2) training phase and (3) testing phase.
The subjects were selected after they were screened for the
visual discrimnation task. The subjects were trained to
match for the 12 referent <cards wth the 48 test cards
in training session. The test was admnistered on the
consecutive day. Here the subjects were asked to identify

and match the test card with the respective referent picture.
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The subj ects responses varied from verbal to non-verbal (eg.

pointing to the referent or by eyeblinking).

When the subjects were unable to give the responses,
they were provided various cues in the form of auditory and
visual cue and responses were weighed on a 5 point scale.
The raw scores of subjects were tabulated and analyzed.

The results were found to be as follows: -

1. Enhanced synmbols play an inportant role. They were

identified better conpared to sem enhanced synbols.

2. The variated enhanced synbols ie. enhanced col oured
symbols were identified better conpared to enhanced bl ack
and white symbols. This reveals that, that colouring the
symbol s acts as a cue and facilitates in t he

identification of the words.

3. Performance of the subjects varied wth respect to
school i ng. As t he school i ng | evel i ncreased the
performance al so i ncreased. Fourth grade children

associated the referent card with the test card easily

conpared to the preschool children. The results shows
that colour contributed as a cue till the first grade
which resulted in a gradual increase in the nean score of
the subjects. But for the fourth grade, it does not

contribute as they were able to associate wi thout the help

of the cue.
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The results of the study inply that traditional

ort hography as a symbol set in AAC system has its clinical
utility in the cerebral palsied population. Varieties of
enhancement of the orthographic symbols (in the form of
col our and type) to match their referent picture either
partially or totally facilitate the identification of the

symbol by the subjects.

Future directions:

1. The design needs to be replicated with other |Indian

| anguages and other types of <clinical population such as

mental retardation and autism etc.

2. Other varieties of enhancement of the orthographic symbols

need to be explored.
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