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INTRODUCTION

"Only the feet that move in order dance

Only the words that move in order sing"

(Alfred Noyes)

One may add, with a thorough knowledge about articula-

tion that,

"Only the articulators that move in order apeak

Only the words that move in order communicate".

Speech sounds are produced by precisely graduated move-

ments of the peripheral articulators: lip, tongue, and palate.

The simultaneous movements of the jaw, larynx and pharyngeal

walls are equally important. Articulation, if proficient,

makes speech intelligible and thus helps in communication.

Articulation, in the simplest form can be defined as

"a modification of the interrupted air stream into different

sounds by the movements of articulators such as tongue, lip,

jaw, teeth, soft palate etc. It is a series of overlapping

ballistic movements which places varying degrees of obstruc-

tion in the path of the outgoing airstream and simultaneously

modifies the size, shape and coupling of the resonating

cavities". (Nicolosi, Harryman and Krescheck, 1978).
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Articulation is one of the five processes involved

in speaking (the other processes are respiration, phona-

tion, resonation and cerebration). All the five processes

are interdependent. An abnormality in any of the five

affect each of the other four processes.

Various factors affect the articulation which include

organic factors, personal factors, sensory factors and

structural variables (Fig.l). Articulation is considered

as normal when it does not detract from the context of

verbalization and it is abnormal when it detracts (Hanson,

19 60). Children learning to talk must learn speech sounds

which society accepts as standards. A child who fails to

adopt to the standards will produce defective sounds, i.e.

Fig.l: Factors affecting articulation.
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According to McDonald (1980), misarticulations are

the production of speech sounds which are not adequate

acoustic representation of the phonological sequence of

the language or dialect. Also, articulatory errors are

viewed as failure on the part of a speaker to perceive

the significant contrasts between the standard sound and

the sound which he produces.

In speech pathology, various terms have been used to

denote the different types of misarticulations. Some of

them include lisping (sigmatism), lalling, dysarthria,

dyslalia, rhotacism, pararhotacism, lambdacism, nasalisms,

fricatisms etc. The commonly used terminology include

substitution, omission, distortion and addition.

Articulatory disorders are the most frequently occuring

among all types of speech disorders. Incidence is difficult

to determine, because speech defects account for only a

portion of the speakers whose disorders include articulatory

deviations. In order to evaluate the articulation of these

patients, tests of articulation are essential.

Van Riper and Irwin (1968) define an articulation test

as a technique employed to measure the general phonemic
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capacity of an individual. This is done by comparing the

phonemes actually used by the individual with the phonemic

structure of his language group.

Articulation tests have various purposes which are

enlisted below:

1. To set up norms for the normal development of phonology.

2. To check if a child is developing normally in terms of

phonology, using the normal phonological processes.

3. To determine phonetic proficiency.

4. For purposes of screening.

5. For prediction of the improvement in therapy.

6. To identify the articulatory errors that make the speech

unacceptable.

7. To scrutinize the speech of a child and to determine the

nature of deviency.

8. To determine the causal factors that initiate the articulatory

problem or contribute to its severity.

9. To plan the therapy carefully.

Articulation assessment should be done with a battery

of evaluation instruments. It has been shown by Bankson and

Bernthal(1982) that relying almost exclusively on a single

articulatory test or inventory provides only a partial picture
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of an individual' s articulatory status and may lead to

faulty conclusions and utilization of inappropriate treat-

ment procedures. An articulation test battery can include

a screening test (to identify children with misarticulation),

a diagnostic test (to identify the articulatory errors

of a child), a Deep Test (to identify the key environments

in which the articulation is better) and a predictive

screening test (to predict about a child's articulation

abilities). In addition to an inventory, articulation

assessment should include samples of connected speech,

contextual testing and a measure of speech sound stimula-

billty. Responses elicited through these measures are

then analysed relative to the client's age, culture and

intelligibility, to determine whether or not intervention

is warrented, and if so, to develop a remedial program.

Articulation tests are language specific and each

language has its own phonological system. In a multilingual

country like India, more necessity arises for articulation

tests in various Indian languages. Currently, diagnostic

picture articulation tests are available in Kannada

(Babu Bettagiri and R a t h n a , 1 9 7 2 ) , Tamil (Usha,1986),

Telugu (Padmaja, 1989), Bengali (Arun Banik, 1988), Hindi

(Ruas, 1989) and Deep Test of articulation (Rohini, 1989)
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la available in Kannada. Tests for prediction are not

available in any of the Indian languages. In the present

study development of a test battery of articulation in

Malayalam is aimed at which includes diagnostic picture

articulation test, Deep test of articulation and predic-

tive screening test of articulation. This will help the

speech clinician to make articulatory assessment, a

recommendation and subsequently, the direction and form

the treatment should take, so that several forms of

data can be utilized in the decision-making process.
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GENERAL REVIEW

Misarticulations, the disturbances of speech sound

productions, are probably the most common type of speech

disorder. The speech and language pathologist should

be in a position to differentiate the normal population

from the abnormal group. This can be achieved through

the administration of appropriate articulation tests.

This is a general review covering the types of tests,

methods of eliciting response, methods of response record-

ing, methods of analysis and standardization of the arti-

culation tests. The review pertaining to the different

tests will be presented in the respective chapters.

1. Types of tests:

a) Screening test: This is used to assess the general

accuracy of the client's articulation. It can test

only those sounds, and sound clusters which are asso-

ciated with significant progress in development of

articulation. This has the particular function of

sorting out children who are deviant in their arti-

culatory behaviour.

b) Diagnostic articulation test: This gives us a detailed

description and analysis of a child's articulation.
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A diagnostic test of articulation should provide

detailed information about a child's ability to

produce a wide range of speech sounds in a variety

of positions and phonetic contexts (Templin and

Darley, 1960).

c) Deep test of articulation: In this type of articu-

lation test, the phoneme to be tested is tested in

many contexts in which it occurs in running speech.

in order to analyze the correctness or incorrectness

of the phoneme.

d) Predictive screening test of articulation: They mainly

are responsible in helping the speech pathologist

predict whether or not a client, having a particular

speech defect, will outgrow his problem with age. It

also helps in deciding whether speech therapy is required

or not.

The purposes one has in testing determines the selection

of test items and test procedures. The value of the informa-

tions obtained from articulation testing is related both to

the precision of the instrument and to the sophistication of

the examiner in its administration and interpretation.



2
.
 M
e
t
h
o
d
s
 o
f
 
e
l
i
c
i
t
i
n
g
 r
e
s
p
o
n
s
e
:

M
e
t
h
o
d

(
1
)

1
.
C
o
n
n
e
c
t
e
d
 

&
.

s
p
e
e
c
h
.

b
. c. d
.

2
.
S
o
u
n
d
 

a
.

i
n
v
e
n
t
o
-

r
i
e
s
.

P
r
o
c
e
d
u
r
e

(
2
)

C
o
n
v
e
r
s
a
t
i
o
n
 w
i
t
h
 
t
h
e

c
l
i
e
n
t
 a
b
o
u
t
 s
u
c
h

t
h
i
n
g
s
 a
s
 h
o
b
b
i
e
s
,
 T
V

e
t
c
.
 
a
n
d
 t
a
p
e
 r
e
c
o
r
d
-

i
n
g
 t
h
e
 s
a
m
p
l
e
.

T
o
 m
a
k
e
 t
h
e
 c
l
i
e
n
t

r
e
a
d
 
a
 p
a
s
s
a
g
e
 o
r
a
l
l
y
.

I
t
 h
a
s
 b
e
e
n
 o
b
s
e
r
v
e
d

t
h
a
t
 f
e
w
e
r
 e
r
r
o
r
s

w
i
l
l
 o
c
c
u
r
 i
n
 
s
u
c
h

s
a
m
p
l
e
s
 (
W
r
i
g
h
t
,

S
h
e
l
t
o
n
,
 e
t
a
l
.
1
9
6
9
)
.

H
a
v
e
 t
h
e
 c
l
i
e
n
t
 
l
i
s
t
e
n

t
o
 
a
 s
t
o
r
y
 w
h
i
l
e

v
i
e
w
i
n
g
 
t
h
e
 a
c
c
o
m
p
a
n
y
-

i
n
g
 p
i
c
t
u
r
e
s
 
a
n
d
 h
e

i
s
 
t
h
e
n
 
a
s
k
e
d
 t
o

r
e
p
e
a
t
 t
h
e
 s
t
o
r
y
.

H
a
v
i
n
g
 t
h
e
 c
l
i
e
n
t
 t
e
l
l

a
 s
t
o
r
y
 a
b
o
u
t
 
a
 
s
e
r
i
e
s

o
f
 p
i
c
t
u
r
e
s
 
s
e
l
e
c
t
e
d

t
o
 
e
l
i
c
i
t
 t
a
r
g
e
t
 w
o
r
d
s

a
n
d
 s
o
u
n
d
s
.

C
l
i
e
n
t
 n
a
m
e
s
 
s
i
n
g
l
e

w
o
r
d
s
 i
n
 r
e
s
p
o
n
s
e
 t
o

p
i
c
t
u
r
e
 (
o
r
 c
o
l
o
u
r
 
s
l
i
-

d
e
s
,
 v
i
d
e
o
 e
t
c
)
s
t
i
m
u
l
i

A
d
v
a
n
t
a
g
e
s

(
3
)

a
.
 
T
h
i
s
 w
i
l
l
 g
i
v
e
 a

p
i
c
t
u
r
e
 o
f
 c
h
i
l
d
'
s

o
v
e
r
a
l
l
 i
n
t
e
l
l
i
g
i
b
i
-

l
i
t
y
,
 
c
o
n
s
i
s
t
e
n
c
y
 o
f

i
n
d
i
v
i
d
u
a
l
 
s
p
e
e
c
h

s
o
u
n
d
.

a
.
 T
h
e
 
s
t
i
m
u
l
i
 
t
y
p
i
c
a
l
l
y

s
a
m
p
l
e
s
 
t
a
r
g
e
t
 s
o
u
n
d
s

i
n
 i
n
i
t
i
a
l
,
 m
e
d
i
a
l
 &

f
i
n
a
l
 p
o
s
i
t
i
o
n
s
 o
f

w
o
r
d
s
.

D
i
s
a
d
v
a
n
t
a
g
e
s

(
4
)

a
.
 C
h
i
l
d
 
s
h
o
u
l
d
 b
e
 c
o
o
p
e
-

r
a
t
i
v
e
 
a
n
d
 
r
e
s
p
o
n
s
i
v
e

b
.
 
I
n
 t
h
e
 c
a
s
e
 o
f
 
s
e
v
e
r
e
l
y

m
i
s
a
r
t
i
c
u
l
a
t
e
d
 c
a
s
e
s
,

c
o
n
v
e
r
s
a
t
i
o
n
a
l
 
s
p
e
e
c
h

s
a
m
p
l
e
 w
i
l
l
 b
e
 h
i
g
h
l
y

u
n
i
n
t
e
l
l
i
g
i
b
l
e
 a
n
d
 
s
o

i
n
t
e
r
p
r
e
t
a
t
i
o
n
 
w
i
l
l

b
e
c
o
m
e
 d
i
f
f
i
c
u
l
t
.

a
.
 S
p
e
e
c
h
 d
o
e
s
 n
o
t
 
o
c
c
u
r

i
n
 s
i
n
g
l
e
 w
o
r
d
s
,
 b
u
t

r
a
t
h
e
r
 i
n
 
s
y
l
l
a
b
l
e

s
t
r
i
n
g
s
.



(1
)

3
.
S
t
i
m
u
l
a
-

b
i
l
i
t
y

t
e
s
t
i
n
g

4
.
C
o
n
t
e
x
-

t
u
a
l

t
e
s
t
i
n
g

(2
)

b
.
 P
r
e
f
i
x
e
s
 p
r
e
-
,
 
i
n
t
e
r
-

a
n
d
 p
o
e
t
 
a
r
e
 u
s
e
d
 t
o

d
e
s
c
r
i
b
e
 t
h
e
 l
o
c
a
-

t
i
o
n
 o
f
 a
 t
a
r
g
e
t

s
o
u
n
d
 w
i
t
h
i
n
 
s
y
l
l
a
-

b
l
e
s
,
 w
i
t
h
 r
e
g
a
r
d

t
o
 v
o
c
a
l
i
c
 p
o
s
i
t
i
o
n

c
.
 
I
m
i
t
a
t
i
o
n
 o
f
 
a
 m
o
d
e
l

o
r
 s
e
n
t
e
n
c
e
 c
o
m
p
l
e
-

t
i
o
n
.

A
s
k
i
n
g
 
t
h
e
 r
e
s
p
o
n
d
e
n
t

t
o
 i
m
i
t
a
t
e
 a
n
d
 a
u
d
i
t
o
-

r
i
l
y
 a
n
d
/
o
r
 v
i
s
u
a
l

m
o
d
e
l
 o
f
 
a
 s
o
u
n
d
,

s
y
l
l
a
b
l
e
 o
r
 w
o
r
d
 c
o
n
-

t
a
i
n
i
n
g
 
t
h
e
 c
o
n
s
o
n
a
n
t

s
o
u
n
d
 f
o
r
m
.

I
d
e
n
t
i
f
i
c
a
t
i
o
n
 o
f
 p
h
o
-

p
e
t
i
c
 c
o
n
t
e
x
t
s
 w
h
e
r
e

a
n
 
e
r
r
o
r
 i
s
 p
r
o
d
u
c
e
d

c
o
r
r
e
c
t
l
y
 
(
u
s
i
n
g
 
w
o
r
d

g
r
o
u
p
s
,
 
s
e
n
t
e
n
c
e
s
 e
t
c
)

(3
)

b
.
 
P
i
c
t
u
r
e
 s
t
i
m
u
l
i
 
a
r
e

c
o
m
p
a
c
t
 
a
n
d
 p
r
o
v
i
d
e

a
 w
i
d
e
 v
a
r
i
e
t
y
 o
f

s
t
i
m
u
l
i
 
t
h
a
t
 c
a
n
 b
e

a
d
o
p
t
e
d
 
t
o
 t
h
e

i
n
t
e
r
e
s
t
s
 a
n
d
 a
b
i
l
i
-

t
i
e
s
 o
f
 
a
l
m
o
s
t
 
a
n
y

c
h
i
l
d
.

C
a
r
t
e
r
 
a
n
d
 B
u
c
k
(
1
9
5
8
)

r
e
p
o
r
t
e
d
 i
n
 
a
 
s
t
u
d
y
 o
f

I
s
t
 g
r
a
d
e
 c
h
i
l
d
r
e
n
 
t
h
a
t

s
t
i
m
u
l
a
b
i
l
i
t
y
 
t
e
s
t
i
n
g

c
a
n
 b
e
 u
s
e
d
 f
o
r
 p
r
o
g
n
o
-

s
t
i
c
 p
u
r
p
o
s
e
.

a
)
 
P
r
o
v
i
d
e
 t
h
e
 c
l
i
n
i
c
i
a
n

w
i
t
h
 a
 m
e
a
s
u
r
e
 o
f
 c
o
n
-

s
i
s
t
e
n
c
y
.

b
)
 
T
o
 d
e
t
e
r
m
i
n
e
 p
h
o
n
e
t
i
c

c
o
n
t
e
x
t
s
 
i
n
 w
h
i
c
h
 a

p
a
r
t
i
c
u
l
a
r
 
e
r
r
o
r
 
s
o
u
n
d

m
a
y
 b
e
 p
r
o
d
u
c
e
d

c
o
r
r
e
c
t
l
y
.

(4
)

b
.
 
T
h
e
 c
l
i
e
n
t
'
s
 c
u
s
t
o
m
a
r
y

a
r
t
l
c
u
l
a
t
o
r
y
 
p
a
t
t
e
r
n

c
a
n
n
o
t
 b
e
 m
e
a
s
u
r
e
d

t
h
r
o
u
g
h
 
t
h
e
 p
r
o
d
u
c
t
i
o
n

o
f
 
a
 s
i
n
g
l
e
 
s
t
i
m
u
l
u
s

i
t
e
m
 (
M
c
D
o
n
a
l
d
,
 1
9
6
4
)
.

c
.
 
I
t
 i
s
 d
i
f
f
i
c
u
l
t
 t
o

r
e
p
r
e
s
e
n
t
 
i
s
o
l
a
t
e
d

s
o
u
n
d
s
.

d
.
 
T
h
e
 p
i
c
t
u
r
e
 s
o
m
e
t
i
m
e
s

f
a
i
l
s
 t
o
 
e
l
i
c
i
t
 t
h
e

p
a
r
t
i
c
u
l
a
r
 w
o
r
d
 
t
h
a
t

i
s
 d
e
s
i
r
e
d
.

T
h
e
 
c
l
i
n
i
c
i
a
n
 
s
h
o
u
l
d
 
b
e

a
w
a
r
e
 t
h
a
t
 f
a
l
s
e
 p
o
s
i
t
i
v
e

a
n
d
 f
a
l
s
e
 n
e
g
a
t
i
v
e
 w
i
l
l

b
e
 
a
 p
r
o
b
l
e
m
 
s
i
n
c
e
 s
t
i
m
u
-

l
a
b
i
l
i
t
y
 t
e
s
t
i
n
g
 
h
a
s
 
n
o
t

b
e
e
n
 
s
h
o
w
n
 
t
o
 b
e
 t
o
t
a
l
l
y

a
c
c
u
r
a
t
e
 p
r
e
d
i
c
t
i
o
n
 
o
f

s
p
o
n
t
a
n
e
o
u
s
 
i
m
p
r
o
v
e
m
e
n
t
.

—
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3. Methods of recording responses:

According to Van Riper and Irwin (1968) the results of

the examination can be reduced under three headings:

a. General impression

b. Specific sounds : (1) defective phoneme (2) type of

defect (3) test situation (4) position within a word.

c. Variability of definite productions.

In a simpler fashion, the responses can be scored as

correct or incorrect based on the examiner's perception of

whether the sound produced is within the socially acceptable

phoneme boundary for a particular linguistic context.

4. Methods of analysis:

a) Pattern analysis: The purpose of pattern analysis is

to discover the organisation underlying the sound errors

within the child's phonological analysis. It offers

insight into the relationship among sound segments and

the interaction between speech articulation and higher

levels of linguistic organization. The number of seg-

ments in error may influence the direction of treatment

program.

b) Kinetic analysis: In such analysis, misarticulated

sounds are reviewed to determine whether similarities
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exist in terms of their voicing, manner of production

and place of articulation. This facilitates the iden-

tification of patterns such as voiced for voiceless

sound substitutions, replacement of linguavelar sounds

by lingua-alveolar sounds.

c) Phonological process analysis: (Compton, 1975; Weiner,

1978; McReyholds and Elbert, 1978; Hodson, 1980;

Shriber and Kwidtkowski, 1980). Phonological process

may be defined as patterns of sound usage that are

modifications or simplifications of the adult phonology.

The following are some of the common phonological

processes seen in the normal development of children' s

phonology (Ingram, 1976).

1. Cluster reduction 2. Assimilatory process

3. Syllable structure process 4. Harmony process

5. Feature contrast process.

Quantification of the occurrence of process is achieved

by calculating the percentage of instances of occurrence

of a process of the total opportunities for its

occurrence.

d) Natural process analysis: Shriberg and Kwiatkowski

(1980) define this as meeting the following conditions:

(1) an underlying representation is simplified at the
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production of surface level and (2) is present in a

number of languages across the world. They identi-

fied eight natural processes of speech, (i) final

consonant deletion (ii) velar fronting (ill) stopp-

ing (iv) palatal fronting (v) liquid simplification

(vi) assimilation (vii) cluster reduction and

(viii) unstressed syllable deletion.

This type of analysis is time consuming but

canbe abbreviated. A definite virtue of this processes

is the completeness and clarity of the instructions,

e) Distinctive feature analysis: Distinctive feature

systems are binary systems which describe a feature

as being either present or absent. Fisher and Logemann(1971)

has incorporated a distinctive feature analysis into

the test format. Pollack and Ross (1972) feel that

it provides a measure of the severity of the defect.

This is true, but it can be misleading if applied

critically.

Quantitative analysis:

This is to obtain a single score or index which would

indicate degree of communication handicap. According to

Templin and Darley (1960); and Barker and England (1962),
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quantitative analysis can be done in terms of number of

correct responses. Another method is to utilize a scoring

system which assign different weights to the various types

of errors. A study of this type is that of Snow and

Milisen (1954b), who derived an articulation score based

upon assigning a value of 1.0 to 5.0 to each sound in each

position. A value of 1.0 indicates correct articulation

2.0 a mildly distorted sound, 3.0, severely distorted sound,

4.0 a substitution, and 5.0 an omission. The articulation

score is the mean of these same rank order values for all

sounds in all positions.

Wood (1946 and 1949) described an articulation index

which takes into consideration the relative frequency with

which the different speech sounds occur in speech and the

different positions in which they occur in words. Each

consonant was given a weighting, in relation to its fre-

quency of occurrence as established by Travis (1931). The

total of all weighting is 100. The articulation index is

obtained by subtracting from 100 the weight of each sound

misarticulated.

Each clinician should derive a quantitative score from

whatever articulation test he uses. A valid, reliable and
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quantitative index of articulation would have wide applica-

tion to both research and clinical problems.

5. Organization of the data and interpretation:

The data may be organized in terms of type of phonemes,

phonetic categories, distinctive features and even non-

segmental aspects. Interpretation is the problem solving

which is of great importance in making appropriate recommen-

dations and planning effective treatment.

6. Standardization:

Once the test has been constructed and procedures of

administering the test is determined, the test must be

administered to a certain number of normal children. This

is a kind of pilot study to determine how subjects perform

on the test. From the results of this study,one will find

out which, if Any, items are too difficult or too easy for

that particular age group. The test can then be suitably

modified and administered to a large sample which is repre-

sentative of the normal population. Norms are thus

obtained for the group under consideration. Comparison of

a score on may of the tests or grouping' s with the norms

presented will indicate whether the articulation skill of

the given child is average, accelerated or retarded in

relation to that of his age peers.
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7. Validity:

Validity is one of the most important psychometric

characteristics of the test. It can be found outby diffe-

rent methods. For this, we should select a sample of

children (age, sex, distribution, nature of articulation

problem, severity, whether they had any other abnormali-

ties like dysphonia, fluency problem, immaturity of language

development etc). The test should be administered to them

and speech should be elicited and recorded. The scores

can be compared to the scores obtained by other valid arti-

culation tests. If this value is high, the test can be

taken as valid. We can administer the test as a whole

or part by part against other tests.

Another method of finding out the validity is to make

each of the articulation of the samples rated by trained

judges. This should be done with regard to an equal appear-

ing rating interval scale of severity. Again, the coeffi-

cient of correlation should be high for a valid articulation

test.

8. Reliability:

This can be measured on the sample by test-retest

method and then by finding out the reliability coefficient.

This should be high for a good articulation test.
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Thus, there are various types of tests, test methods,

and data analysis. This study pertains to collect speech

sample by imitation and quantitative method is used for

analyzing the data.
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DIAGNOSTIC PICTURE ARTICULATION TEST IN MALAYALAM

Diagnostic articulation test is used when a detailed

description and analysis of a child's articulation is

required. "Such a test may be used in deciding whether

a child needs speech correction, but more frequently, it

is used with children already identified as having articu-

latory problems to aid in prescribing the nature of speech

correction". (Templin and Darley, 1960).

Review:

The following Table reviews the diagnostic articula-

tion tests used in English and other Indian languages*
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p
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c
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 d
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E
a
c
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 p
h
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t
e
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l
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s
o
u
n
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S
u
p
p
l
e
m
e
n
t
a
r
y

t
e
s
t
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o
r
d
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i
s
t
 
a
l
s
o

i
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 p
r
o
v
i
d
e
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-
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 d
e
c
k
 o
f
 
i
n
d
i
v
i
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d
u
a
l
 
c
a
r
d
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l
s
o

p
r
o
v
i
d
e
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h
o
s
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i
t
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o
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t
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s
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i
t
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o
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 d
i
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r
a
c
t
i
b
i
l
i
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h
r
e
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s
h
o
l
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e
l
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i
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h
e
r
a
p
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1
4
1
 
i
t
e
m
s
 
(
d
i
a
g
n
o
-

s
t
i
c
 t
e
s
t
)
 
a
n
d
 5
0

P
r
o
c
e
d
u
r
e

(5
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T
h
e
 c
h
i
l
d
 i
s
 
r
e
-

q
u
i
r
e
d
 
t
o
 n
a
m
e

e
a
c
h
 p
h
o
t
o
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o

a
u
d
i
t
o
r
y
 v
i
s
u
a
l

s
t
i
m
u
l
a
t
i
o
n
 
i
s

g
i
v
e
n
 
f
o
r
 t
h
i
s

s
e
c
t
i
o
n
.

-
 T
h
e
n
 
t
h
e
 c
h
i
l
d

i
s
 
a
s
k
e
d
 
t
o

r
e
p
e
a
t
 
a
f
t
e
r
 t
h
e

e
x
a
m
i
n
e
r
,
 
a
 l
i
s
t

o
f
 w
o
r
d
s
 
f
r
o
m

t
h
e
 s
u
p
p
l
e
m
e
n
-

t
a
r
y
 t
e
s
t
 w
o
r
d

l
i
s
t
(
w
i
t
h
 a
u
d
i
-

t
o
r
y
 v
i
s
u
a
l

s
t
i
m
u
l
a
t
i
o
n
)
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-
 
T
h
e
 
s
o
u
n
d
 
i
s

a
l
s
o
 t
e
s
t
e
d
 
i
n

i
s
o
l
a
t
i
o
n
.

M
a
t
e
r
i
a
l
s
 w
e
r
e

p
r
e
s
e
n
t
e
d
 
w
i
t
h

R
e
c
o
r
d
i
n
g
s
 a
n
d

r
e
m
a
r
k
s

(6
)

R
e
s
p
o
n
s
e
s
 a
r
e
 r
e
-

c
o
r
d
e
d
 o
n
 
t
h
e
 P
A
T

r
e
c
o
r
d
i
n
g
 
s
h
e
e
t
.

-
I
f
 t
h
e
 c
h
i
l
d
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a
d

m
a
d
e
 a
n
 
e
r
r
o
r
 o
n
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s
o
u
n
d
 
p
r
e
v
i
o
u
s
l
y

b
u
t
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t
t
e
r
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h
e
 
s
o
u
n
d

c
o
r
r
e
c
t
l
y
 i
n
 t
h
e
s
e

i
t
e
m
s
,
 
i
t
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s
 c
i
r
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c
l
e
d
 
a
n
d
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e
c
o
r
d
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a
 p
r
o
n
o
u
n
c
i
a
t
i
o
n

e
r
r
o
r
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-
 T
h
e
 S
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O
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D
/
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 o
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h
o
n
e
m
i
c
 
t
y
p
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n
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.
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r
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o
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n
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i
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u
n
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a
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d
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o
w
e
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o
u
n
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.

R
e
s
p
o
n
s
e
s
 a
r
e
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e
-

c
o
r
d
e
d
 o
n
 
a
 p
r
o
v
i
d
e
d
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b
e
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r
t
i
c
u
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T
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c
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l
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R
a
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h
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 c
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 c
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p
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c
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 d
i
a
g
n
o
s
t
i
c

t
e
s
t
 o
f
 
a
r
t
i
c
u
l
a
-

t
o
r
y
 a
b
i
l
i
t
i
e
s
.

3
 
y
e
a
r
s
 
F
o
r
m
 a
 
(
S
c
r
e
e
n
i
n
g

&
 a
b
o
v
e
 
t
e
s
t
)
 
u
s
e
s
 1
3
 c
o
n
-

s
o
n
a
n
t
s
 i
n
 i
n
i
t
i
a
l

a
n
d
 m
e
d
i
a
l
 p
o
s
i
-

t
i
o
n
s
 e
x
c
e
p
t
 f
o
r

/
n
/
/
y
/
 a
n
d
 /
l
/

w
h
i
c
h
 
a
r
e
 t
e
s
t
e
d

(5
)

n
o
 
a
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v
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s
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t
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n
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 h
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v
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b
e
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h
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c
l
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e
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t
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T
h
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h
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 l
e
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e
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 c
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N
e
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 t
h
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c
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r
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h
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 p
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o
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 p
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 p
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p
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i
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e
s
p
o
n
s
e
s

a
r
e
 r
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r
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r
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r
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 d
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 c
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.

(
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 m
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 d
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e
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c
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 p
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p
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 p
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 p
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 p
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 c
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 c
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t
s

e
x
c
e
p
t
 t
h
e
 a
s
p
i
-

r
a
t
e
d
 o
n
e
s
 
a
n
d
 t
h
e

o
t
h
e
r
 c
o
n
t
a
i
n
i
n
g

a
l
l
 
i
n
c
l
u
d
i
n
g
 t
h
e

a
s
p
i
r
a
t
i
o
n
 c
o
n
s
o
-

n
a
n
t
s
,
 
ar
e
 a
l
s
o

u
s
e
d
 a
s
 t
e
s
t
 m
a
t
e
-

r
i
a
l
s
.

1
0
 v
o
w
e
l
 
a
n
d
 2
5

c
o
n
s
o
n
a
n
t
s
 o
f
 T
a
m
i
l

i
n
 
a
l
l
 t
h
e
 n
a
t
u
r
a
-

l
l
y
 o
c
c
u
r
i
n
g
 p
o
s
i
-

t
i
o
n
.
 T
e
s
t
 h
a
s
 6
7

i
t
e
m
s
.
 
B
l
a
c
k
 a
n
d

W
h
i
t
e
 l
i
n
e
 d
r
a
w
-

i
n
g
s
 w
e
r
e
 u
s
e
d
.

(5
)

N
o
 
a
u
d
i
o
-
v
i
s
u
a
l

s
t
i
m
u
l
a
t
i
o
n
 
i
s

g
i
v
e
n
 w
h
e
n
 
t
h
e

s
t
i
m
u
l
u
s
 i
s
 n
o
t

i
d
e
n
t
i
f
i
e
d

c
o
r
r
e
c
t
l
y
 
b
y
 t
h
e

s
u
b
j
e
c
t
.

N
o
 
a
u
d
i
o
v
i
s
u
a
l

s
t
i
m
u
l
a
t
i
o
n
 
a
n
d

t
h
e
 p
i
c
t
u
r
e
s

h
a
v
e
 t
o
 b
e
 n
a
m
e
d

b
y
 t
h
e
 s
u
b
j
e
c
t
.

(
6
)

t
r
a
n
s
s
c
r
i
p
t
i
o
n
)
 
e
r
r
o
r

o
f
 o
m
i
s
s
i
o
n
(
-
)
,
 e
r
r
o
r

o
f
 d
i
s
t
o
r
t
i
o
n
 
(
x
.
,

w
i
t
h
 d
e
s
c
r
i
p
t
i
o
n
)
,
 A

p
h
o
n
e
t
i
c
 
a
n
a
l
y
s
i
s
 w
a
s

d
o
n
e
.

R
e
s
p
o
n
s
e
s
 a
r
e
 r
e
c
o
r
d
e
d

a
s
 c
o
r
r
e
c
t
,
 s
u
b
s
t
i
t
u
-

t
i
o
n
 o
m
i
s
s
i
o
n
 
a
n
d
 d
i
s
-

t
o
r
t
i
o
n
 
an
d
 
a
n
a
l
y
z
e
d

p
h
o
n
e
m
i
c
a
l
l
y
.
 
T
h
e
 t
e
s
t

c
a
n
 b
e
 u
s
e
d
 
f
o
r
 b
o
t
h

d
i
a
g
n
o
s
t
i
c
 
a
n
d
 t
h
e
r
a
-

p
e
u
t
i
c
 p
u
r
p
o
s
e
s
.



T
a
b
l
e
-
2
:
 R
e
v
i
e
w
 o
f
 
a
r
t
i
c
u
l
a
t
i
o
n
 t
es
ts
.(
Di
ag
no
st
ic
):

(1
)

T
e
s
t
 o
f

a
r
t
i
c
u
-

l
a
t
i
o
n

i
n
H
i
n
d
i
.

A
r
t
i
c
u
-

l
a
t
i
o
n

t
e
s
t
 i
n

B
e
n
g
a
l
i

A
r
t
i
c
u
-

l
a
t
i
o
n

t
e
s
t
 i
n

T
e
l
u
g
u

(
2
)

S
A
F
A

V
i
j
a
y
a

l
a
k
s
h
m
i

K
a
k
p
a
n

N
i
r
a
n
-

j
i
n
i

R
U
A
S

(
1
9
8
9
)

A
r
u
n

B
a
n
i
k

(
1
9
8
8
)

P
a
d
m
a
j
a

(
1
9
8
8
)

(
3
)

3
 
y
e
a
r
s

&
 
a
b
o
v
e

-

(
4
)
 

(
5
)

A
l
l
 
t
h
e
 H
i
n
d
i
 
s
p
e
e
c
h
 
N
a
m
i
n
g
 o
f
 p
i
c
t
u
r
e
s
.

s
o
u
n
d
s
w
e
r
e
 i
n
c
l
u
d
e
d

i
n
 a
l
l
 t
h
e
 t
h
r
e
e

p
o
s
i
t
i
o
n
s
.
 
I
n
 t
h
e

t
e
s
t
,
 
t
h
e
 s
o
u
n
d
s

o
n
e
 c
l
a
s
s
i
f
i
e
d

i
n
t
o
 o
r
a
l
 v
o
w
e
l
s
,

n
a
s
a
l
 v
o
w
e
l
s
 p
l
o
-

s
i
v
e
s
 r
e
t
r
o
f
l
e
x
e
s
,

af
fr
ic
at
es
,
 f
r
i
c
a
-

t
i
v
e
s
,
 n
a
s
a
l
s
 a
n
d

l
a
t
e
r
a
l
s
.

N
o
t
 
a
v
a
i
l
a
b
l
e

N
o
t
 
a
v
a
i
l
a
b
l
e

(
6
)

T
h
e
 m
a
x
i
m
u
m
 o
b
t
a
i
n
-

a
b
l
e
 s
c
o
r
e
 i
s
 1
0
0
.

T
h
e
 a
n
a
l
y
s
i
s
 o
f
 t
h
e

o
b
t
a
i
n
e
d
 d
a
t
a
 
i
s

u
n
d
e
r
 p
r
o
c
e
s
s
.
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The aim of this study was to develop a picture diagno-

stic articulation test in Malayalam.

Methodology;

Materials: Malayalam language has 11 vowels and 33 conso-

nants in its phonemic system. (Appendix-I). All the phonemes

were selected for the diagnostic articulation test. Initially,

a list of 350 meaningful words haying all phonemes of

Malayalam in all the naturally occuring positions were selected.

Caution was taken to include only those words which are

pictuaable, familiar, unambiguous and elicit a single response.

Each phoneme had 5 words in each position. This test was then

checked for familiarity.using ten young Malayalam speaking

adults, who were free from any speech and hearing deviations.

All of them were from middle socio-economic status and had

average intelligence. They were instructed to mark the word

which was most familiar. The words which were found to be

most familiar by 80% of the subjects formed the items in the

articulation test. Fourteen clusters in their naturally

occurring positions were also added in the test. Simple,

clear in detail and unambiguous line drawings depicting these

words formed the material. Thus 86 cards of convenient size

(7x5½ inch) each of which representing a picture/were pre-

pared. Each picture represented a particular phoneme

or one blend, in a single position. Vowels were included
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only in the initial position. In Malayalam, except for

six (l, ļ, r, n, n and m), consonants do not occur in the

word final position. Hence the consonants, except these

were tested only in the initial and medial positions.

However, these consonants were tested in all the three

positions.

Subjects: 240 children (15 males and 15 females in each age

range) in the age range of 3.0-3.6 years, 3.7-4.0 years;

4.1-4.6 years; 4.7-5.0 years; 5.1-5.6 years, 5.7-6.0 years;

6.1-6.6 years; and 6.7-7.0 years were selected for the study.

All the children were required to meet the following criteria:

1. He/she belonged to middle socio-economic status.

2. His/her mother-tongue was Malayalam.

3. He/she had no speech and language problem and had normal

oral mechanism structurally and functionally, as evaluated

by a speech pathologist; and

4. Has no reported hearing problem and history of ear discharge.

Administration:

Picture cards were visually presented to the subjects

in order to elicit the response. Audio stimulation was

given in some cases when the child was unable to respond.

Scoring:

Responses (Correct response (CR), substitution(s) with

substituted phoneme); omission (O); distortion(D), addition(A),
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any other type of articulatory deviation ( ) were recorded

on the response sheet, (Appendix-2). Each correct response

in the test was given a score of 'one' and the total score

for each subject was computed. The data thus obtained was

grouped and statistical analysis was done. Mean and standard

deviation were obtained for both males and females sepa-

rately under each group. 'T'-test was used to find out the

significance of difference between males and females in

general, between males and females under each group and also

between groups.

Test-Retest-Reliability:

To find out the test-retest-reliability, the test was

administered to 16 children (one male and one female from

each age group), using the same procedure within a span of

2 months and their responses were recorded.

Validity:

The diagnostic picture articulation test was admini-

stered to four children (2 males and 2 females) having

functional articulation disorder in order to find out its

validity.
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Results and Discussions:

The results are discussed under the following headings:

1. Distribution of scores among different age groups

2. Distribution of scores among males and females

3. Test-retest-reliability

4. Validity.

1. Distribution of scores in different age groups:

In general, it was noticed that the articulation score

was directly proportional to the age in that the scores

increased as the age advanced. However, even at the age of

7 years, 100 percent score was not obtained. Scores in

different age group of children are in Table-3.

For males, there was a gradual linear increase in the

total score. However, for females, upto the age of 6.6,years,

total score increased linearly and then it was steady. When

the total score of males and females were compared it was

found that females had greater scores in all age groups except

at 3.7-4.0 years.

It has been reported that the phonetic system of a child

gain greater similarity to the adult system as age increases.



Table-3: Total score obtained by males and females of

different age groups and also the average score

obtained by children of different age groups.

W-nitz, 1969)a Wellman (19 31); Poole (1934); Templin (1957);

Machmm (1962); Arlt and Goodban (1976); Ram Mohan Babu et al.

(1972) and Usha (1986) found developmental norms of arti-

culation development in children (Table.4). Their findings

indicates that 'phoneme' development is correlated with age

and that some sounds are mastered earlier than others. The

results of the present study confirms those of the above in

27

Age

3-3.6

3.7-4.0

4.1-4.6

4.7-5.0

5.1-5.6

5.7-6.0

6.1-6.6

6.7-7.0

Sex

M
F
M
F
M
F

M
F

M
F
M
F
M
F

M
F

Total score

64.93
68.07

76.53
74.67

77.93
78.27

78.27
78.67

83.53
83.6

84.0
84.2

84.1
84.53

85.26
84.53

Percentage

75.5
79.15

88.9
86.8

90.6
91.0

91.0
91.48

97.13
97.21

97.67
97.91

97.8
98.3

99.1
98.3

Average
percentage

77.3

87.8

90.8

91.2

97.2

97.8

98.0

98.7
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that articulation scores and thus the articulation skill

increased with age. Among the phonemes in this test first

to be acquired wereunaspirated stops, followed by frica-

tives, affricates and aspirated stops. The order of acqui-

sition is provided in Table-4. Comparing the phonemic

development in the present study with others, it could be

observed that the articulatory development in Malayalam

speaking children is earlier than in non-Malayalam speaking

children. They acquire the articulation of s, r, 1, f, c, j, at

an earlier age of 3-3.6 years. While the unaspirated stops

are acquired early (3-3.6 years), aspirated stops are acquired

as late as 6-6.6 years (Table-4).

The acquisition pattern in Malayalam speaking children

are similar to that in Tamil speaking children (Usha, 1986).

Thus it seems that Malayalam and Tamil speaking children

acquire phonemes earlier than other language speaking children.

This might be because of language differences or a change

in the norms.
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Table-4: The age of articulatory acquisition of the phonemes by the
children (ParT/of this is extracted from Sander ,191.2)

Pho-
neme

1.

m
n
h

P

f
j

k
d

w

b
ţ

g
s
r

1
Š

c
t

z

j
e
v

z
hw
ņn
Rr
ch

ţh

th

kh

l

l

Well
man

(1931)

2.

3
3
3

4
+
3
4
4
5
3
3
5

4
5
5

4
+
+5

+
+6
6
+
5
5
+
-
—
-

-
-

-
-

-
-

Poole

(1934)

3.

3-6
4-6
3-6

3-6
4-6
3-6

- 4 - 6
4-6
4-6
3-6
3-6
4-6

7-6t
7-6
6-6

6-6
6-6

+
+6-6

6-6
6-6
7-6
6-6
7-6t
7-6
-
-

-
-

-

-
-
-

-

Templin

(1952)

4.

3
3
3

3
3

_ 3
3-6
4
4
3
4
6

4
4-6
4

6
4-6

7
7
7
6
7
6
6
+
-
-
-
-
-

—
-
-

-

Mecham Arlt &

(1962)

5.

3.5
3.5
3.5

3.5
3.5
4_.5_
4.5
4.5
4.5
3.5
3.5
3.5

4.5
5.5
5.5

5.5
5.5

5.5
7.5
7.5
6.5
6.5
5.5
7.5
7.5
—
-
-

-

—
-
-

-
-

Good-
ban
(1976)

6.

3-0
3-0
3-0

3-0
3-0

_3-0
3-0
+
3-0
3-0
3-0
3-0

3-0
3-0
4-0

5-0
4-0

4-6

4-0

5-0
4-0
4-0
4-0
5-0
5-0

-
-

-
-

-
-

-
-

Babu - Usha
(Tamil)

et.al
(Kann-
ada)(1972)
7.

3.0
3.0
6,1-
6.6
3.0

4.0
3.0
3.0
-
3.0
3.7-
4.0
3.0
5.6
4.1-
4.6
3.0
5.1-
5.6
3.6
3.0

3.0

4.0
—
-
3.6
-
5.6
-

-

-
-
6.6
-

(1986)

8.

3.0
3.0
3.0

3.0

3.0
3.0
3.0
-
3.0

3.0
3.0
4.0-
4.6
3.0
5.7-
6.0
3.0

3.0
_
3.0

3.0
-
—
3.0
6.0
-

-

-

-
-
6.0
—

Present
study

(1990)

9.

3.0-3.6
3.0-3.6
3.0-3.6

3.0-3.6
3.0-3.6
3.0-3.6
3.0-3.6
3.0-3.6
3.0-3.6

-
3.0-3.6
3.0-3.6

3.0-3,6
3.6-4.0
3.6-4.0

3.0-3.6
5.0-5.6

3.0-3.6

3.0-3.6

3.0-3.6
-

3.0-3.6
-
-

3.0-3.6
4.6-5.0
3.7-4.0

6.0-6.6

6.0-6.6

6.0-6.6

6.7-7.0
3.0-3.6
4.0-4.6
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on T-test, it was found that there was no significant

difference between males and females except in the age group

3-3.6 years, in terms of articulatory skills (Confidence

level 0.05)

Table-5: The significance of difference between the scores
of males and females in each age group + = present
- = not present.

These results agree with those of Roe and Milisen(1942 )

and Sayler (1945), who found no statistically significant

differences between boys and girls with respect to the

correct production of consonant sounds. Harris and Wintiz

(1959) hypothesized that there are no teal differences

between boys and girls of 5 years of age or older with respect

Age groups
(in years)

3 - 3.6

3.7 - 4.0

4.1 - 4.6

4.7 - 5.0

5.1 - 5.6

5.7 - 6.0

6.1 - 6.6

6.7 - 7.0

Significant
difference

+
-

-

-
-

-

-
-
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to articulatory skills and the differences previously

emphasized may be an overflow generalization from the

verbalization measures. However, Davis and Templin

(1963) found that girls achieved mastery of articulation

earlier than boys.

Between the different age groups, there was no

significant differences between 4-4.6 - 4.7-5; 5-5.6 -

5.7-6; 5.5 - 6.6 - 6,6.6; 5.6-6 - 6.6-7 and 6,6.6-6.6-7.

However, there was significant difference between the other

age groups in terms of articulatory acquisition (Table-6).

Table-6: significance of difference between age groups for
articulatory skills. + Presence of significant of
difference; - absence of significant difference.

Si.Di - Significant difference.

Age groups (years)

3-3.6
3-3.6
3-3.6
3-3.6
3-3.6
3-3.6
3-3.6
3.6-4
3.6-4
3.6-4
3.6-4
3.6-4
3.6-4
4-4.6

&
&
&
&
&
&
&
&
&
&
&
&
&
&

3.7-4.0
4-4.6
4.6-5
5-5.6
5.6-6
6.6-7
6.6-7
4-4.6
4.6-5
5-5.6
5.6-6
6-6.6
6.6-7
4.6-5

Si.Di

+
+
+
+
+
+
+
+
+
+
+
+
+

-

Age groups (years)

4-4.6
4-4.6
4-4.6
4-4.6
4.6-5
4.6-5
4.6-5
4.6-5
5-5.6
5-5.6
5-5.6
5.6-6
5.6-6
6-6.6

&
&
&
&
&
&
&
&
&
&
&
&
&
&

5-5.6
5.6-6
6-6.6
6.6-7
5-5.6
5.6.6
6-6.6
6.6-7
5.6-6
6-6.6
6.6-7
6-6.6
6.6-7
6.6-7

si.Di.

+
+
+
+
+
+
+
+

-
+
+
—
-
-
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On the basis of the results obtained norms have been

proposed for articulatory development in Malayalam speak-

ing children (Fig.2). The cut-off scores for different

age groups would be as in Table-7. The total possible

score is 86.

Age

Cut
off
scores

3-3.

66

6 3.6-4

75

4-4.6

78

4.6-5

78

5-5.

83

6

mm

5.6-6

84

6-6.6

84

6.6-7

85

Table-7: Cut-off scores for Malayalam diagnostic articulation

Fig.2: Articulation developmental norms based on the present
study.



Table-8: The scores obtained on the 2 consecutive

tests.

Test-retest-reliability; 33

Walsh test was administered and no significant diffe-

rences in articulatory skills between the two testings

were observed indicating that the test is reliable. The

scores of the two consecutive tests are in the following

table. (Table-8).

Age groups

3.0-3.6

3.7-4.0

4.1-4.6

4,7-5.0

5.1-5.6

5.7-6.0

6.1-6.6

6.7-7.0

Sex

M

F

M

F

M

F

M

F

M

F

M

F

M

F

M

F

First admini-
stration

60

65

74

78

78

79

76

78

87

82

85

84

84

85

86

84

Second admini-
stration

60

66

72

81

79

78

77
78

86

82

84
84

85

85

86
84
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Validity:

The test was administered to four children (2 boys

and two girls) with misarticulation. The comparison

between the scores obtained and the average scores in

table (Table-9).

Subject' s
years) and

4.6, M

5, F

4, F

13, M

age (in
sex.

Average score for
normal children.

77.93

78.67

74.67

85.26

Score obtained

52

63

70

75

Table-9: Comparison between the scores obtained and the
average scores for normal children.

Comparing the two scores, it was noticed that the

scores obtained by the misarticulation cases were much

lesser than that of normal children. Thus, the test can

differentiate normal children from misarticulation cases.

However, it's validity has to be checked using a large

number of cases.

Summary and conclusion:

A diagnostic picture articulation test in Malayalam

was constructed and standardized.
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11 vowels and 33 consonants were selected for testing.

350 words which were familiar, picturable and unambiguous

were prepared using these phonemes and a familiarity rating

was done. 86 words including all phonemes in Malayalam

which were rated as highly familiar were considered for the

test. Black and White line drawings were drawn which formed

the test material.

The test was administered to 240 normal children in

the age range of 3-7 years for obtaining the normative data.

15 males and 15 females from each sub-group (3.0-3.6; 3.7-4.0;

4.1-4.6; 4.7-5.0; 5.1-5.6, 5.7-6.0; 6.1-6.6, 6.7-7.0) were

selected. The cards were presented visually one card at a

time and audio-visual stimulation was kept minimum. Responses

were recorded on the response sheet provided. A score of'l'

was given to each correct responses.

The data for each age group was statistically analyzed.

T-test was administered at a confidence level of 0.05 to

find out the presence of significant difference within the

age group between the sexes and across the age groups.

It was found that the performance varied from one age

group to another. As age increased, the scores also increased.
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All the vowels were found to have acquired by the

children by the age of 3 years. Most of the consonants

were acquired by the age of 3.except fricatives (/s/ /Š/

and /s/), lateral /l/, flap /r/, trap /R/ and aspirated

phonemes (/ph / c h , /ţh/ and kh/. The items of the

articulation test were arranged based on the age at which

each phoneme is acquired (i.e. the order of difficulty),

and is presented in Appendix-3, for a diagnostic test.

When compared with Western studies, it was found that

eastern population acquired phonemes earlier. The early

articulatory acquisition in Malayalam speaking children

may be attributed to the cultural differences or a change

in norms, over years.

On T-test, it was found that there was no significant

difference between males and females except in the age group

3.0 - 3.6 years, in terms of articulatory skills (confidence

level 0.05).

The test was found to be reliable and also valid. How-

ever, further standardization of the test on a large popula-

tion need to be done.
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It can be concluded that the Malayalam articulation

test (picture form) is useful as a diagnostic tool and

also to aid in prescribing the nature of speech correc-

tion desired.
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DEEP TEST OF ARTICULATION IN MALAYALAM: SENTENCE FORM

Introduction:

It is well-documented that adjacent sounds influence

each other during speech production (spriesterbach and

Curtis, 1951; Kozhevnikov and Chistovich, 1966) thus, as

contexts change, production variability is observed. In

order to describe an individuals articulatory skills and

determine the phonetic strategy, it is recommended that a

systematic search be conducted for phonetic contexts in

which a sound may be produced correctly. Such testing

allows for a more representative sampling of sound produc-

tion in avariety of phonetic contexts.

Deep test of articulation is one of the diagnostic

articulation tests in which each sound is tested in all

possible phonetic contexts. That is, a sound is deep

tested in a variety of phonetic contexts, as the sound

is followed and preceded by each of the other consonants.

Deep test represents a marked departure from conven-

tional tests of articulation. It is based upon the premise

that speech is a continuous process of movements of arti-

culators rather than a series of static positions of the

structures. The function of consonants whether occuring
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singly or in clusters, is either to release or arrest

syllables. The movements of the articulators into and

out of a given consonant affect the character of the

consonant. In order to analyze the correctness of the

phoneme, then, it has to be deep tested i.e. it has to

be tested in many contexts in which it occurs in running

speech.

The need for such testing, according to McDonald

(1964a) is based on two premises: (1) three position

inventories are representative of the location of sounds

in written words rather than in connected speech; and

(2) articulation errors, especially in children, are

highly variable and inconsistent.

The purposes of the deep test of articulation are:

1. To permit evaluation of speech sounds as the audible

end-products of a series of overlapping, ballistic

movements;

2. To provide a test long enough to permit observation

of the degree of variability present in the speaker's

production of the sound.

3. The sentence or picture cards of the deep test may

be used following the administration of any of the
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conventional tests to given information on consisten-

cies and inconsistencies of errors and to help search

for key words and contexts.

4. Deep test can be very useful in the exploration of

phonetic environments in which consonant production

may be correct.

The Deep test of articulation (McDonald,1964) has

two forms. The picture form and written sentence form.

In the picture form, two different sets of picture cards

are used simultaneously to 'deep' test the sound in a

variety of phonetic contexts, as the sound is preceded

and followed by vowels, and as the sound is followed and

preceded by each of the other consonants.

As with the picture test,with the sentence test, two

different sets of sentences are used, one set for the

consonant preceded by a vowel and the other consonants

immediately preceding the consonant being 'deep tested'.

Limitations of the deep test:

1. It can be extremely long and laborious.

2. It cannot 'deep test' more than two sounds at one meet-

ing if they are evaluated in all phonetic contexts.

3. The results are not valid for children with certain types

of speech problems.



4. The children who speak slowly and children with multiple

articulation errors have difficulty blending the two

separate words into one single word without pausing.

Yet these children do not have difficulties in speaking

when pauses are part of natural speaking situations.

Children with neuromuscular disorders involving the

articulators have trouble also in joining words without

a pause, particularly when fricatives are blended

together.

5. These children are not able to make the articulatory

adjustments necessary to produce all the 'funny words'

in the picture forms of the test.

6. The construction of 'funny words' can provoke too much

laughter and thus reduce motivation.

7. Some children/may even resist saying the word because

of these reactions and thus negate the.valldity of any

test results.

8. Many hours of listening to the responses of children to

the list item would be necessary before concluding the

findings to be valid.

In spite of these limitations, the deep test of articu-

lation has definite advantages over other diagnostic articu-

lation tests. This necessitates its inclusion in the test

41
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battery for the assessment of articulation disorders.

At present, 'deep test of articulation' is available

only in English and Kannada.

Review of literature: Various deep tests have been

constructed so far both in sentence and picture forms

which are described in table (Table-10).
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Methodology:

Materials: Eight most commonly misarticulated phonemes on

the Malayalam articulation test (Picture form) were consi-

dered as the key phoneme viz.

a) Palatal voiced stop / j /

b) Retroflex voiceless fricative /Š/

c) Alveolar voiceless fricative / s /

d) Palatal voiceless fricative /ş/

e) Alveolar voiced flap /r/

f) Retroflex voiced lateral /ļ/

g) Alveolar voiced trill /R/

h) Palatal retroflexed voiced fricativised lateral /l/

Meaningful easy words were selected with these phonemes

in the initial and medial positions and also in all possible

clusters. The vowel contexts considered includes /a/ or /ā/

/i/ or / ī/, /u/ or /ū/, /e/ or /ē/ and /o/ or /ō/. The

meaningful words were selected from I, II, and III standard

Malayalam Text books, so that they would be easy as well as

familiar for the children. These words were embedded in a

simple two or three word sentences with target word in the

initial or medial position. Totally, the test comprised of

'87' sentences to test 87 target words, including 27 clusters.

The phonetic contexts for the selected phonemes are in table

(Table-11).
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8

r

R

š

ļ

j

ş

l

Vowel;

Preceding

a,i,u,ē,ā

a,ū,ī,p

a,i,ē,o

a,i,u,ē,ō

-

a,ī,ū,ō

a

-

Following

a,i,u,e,ō

a,ī,u,e,o

a,i,u,ē,ō

a,ī,u,ē,ō

a,i,u,e,o

a,i,ū

u,i,u,ē,ō

a,i,u,ō

Consonants

Preceding

t ,k,t

-

k

-

l,h

j,n

t,p,k,ņ

c

Following

m,t

d, g

k,m,p,t,v

v,r,c

-
n

k

-

Table-11: Phonetic environments used in the deep test of
Malayalam.

All the sentences produced were written down with one.

sentences for a phoneme in one page, thus forming a book-let

(Appendix.4).

Subjects: 90 Malayalam speaking children (15 males and 15

females in each group) in middle socio-economic group from

I, II and III standard with the age range of5-6, 6-7, and

7-8 years were selected as subjects for the study. None of

them had any speech and language problem and all had normal

oral mechanism structurally and functionally as evaluated

by a speech pathologist, and had no reported hearing problem

and history of ear discharge.
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Testing: The child was seated comfortably facing the tester

and each child was examined individually. Each child was

asked to repeat, the sentences which were read by the tester

one at a time.

Templin (1957), Antony et al (1971) found no signifi-

cant difference between spontaneous vs imitative responses.

These studies justify supplementing the information gained

from spontaneous responses by accepting repeated 'answer-

words'8 as equally valid. Hence the method of eliciting

responses by imitation was used here.

Whenever the subject made mistake in the utterance of

target phoneme, the whole sentence was repeated and consis-

tent misarticulations after two repetitions were considered

as an error.

Interpretation: Responses (correct response (CR), substitu-

tion (s with the substituted phoneme), omission (0), distor-

tion (D), addition(A), any other type of articulation devia-

tion ( ))were recorded on the response sheet (Appendix-5)

for each child. Each correct response in the test was given

a score of 'one' and the total score for each subject was

computed. The data thus obtained was grouped and statisti-

cally analyzed. The mean and/standard deviation were obtained
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for both males and females separately under each group.

'T'-test was used to find out the significance of difference

between males and females in general, between males and

females under each group and also between groups.

Results and Discussion:

Results are discussed under the following headings.

1. Distribution of total score

2. Distribution of scores among subgroups

3. Item analysis

4. Order of difficulty of the items.

1.Distribution of total score:

The articulation score increased as the age advanced, in

both males and females. Females exhibited higher total scores

than males. Even/at the age of 8 years the children did not

attain 100% scores.

Age

5-6

6-7

7-8

groups

years

years

years

Sex

M
F
M
F
M
F

Total score

73.9
75.4
81.4
81.0

83.5
83.27

Percentage

84.9
86.67
93.56
93.1

95.97
95.71

Mean score

74.66

81.2

83.4

Percent-
age

85.8

93.33

95.86

Table-12: Total scores obtained by different age group.
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The findings of Wellman (1931), Poole (1934)

Templin (1957) and Rohini (1989) indicates that 'phoneme'

development is correlated with age and that some sounds

are mastered, earlier than others. The results of the

present study confirms those of the above in that articu-

lation scores and thus the articulation skill increased

with age.

T-test results showed no significant difference

between males and females in any of the three age groups

studied in terms of articulatory skills (Confidence level

0.05).

Distribution of scores among sub-groups:

A. I Standard (5-6 years):

These children obtained a score of 74.66 with 85.8%

within the group, males obtained a score of 73.9 as against

the females score of 75.4 with 84.9% and 86.67 percent respec-

tively. The phonetic environment which were uttered in-

correctly by these children are enlisted in Table-13.

B. II Standard (-6-7 years):

The children in this age obtained a score of 81.2 with

93.33%. Within the group, males and females obtained
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scores of 81.4 and 81.0 (i.e. 93.56% and 93.1%) respectively.

The phonetic environment which were uttered incorrectly by

these children are enlisted in Table-14.

C. III Standard (7-8 years):

The children in this 'Sub-group obtained a score of 83.4

with 95.86%. Within the group, males and females scored

83.5 and 83.23 (i.e. 95.97% and 95.71%) respectively. The

phonetic environments which were misarticulated by these

children are enlisted in Table-15.

3 Item analysis:

An item analysis was carried out on the 7830 responses

of the 90 children to the 8 items to obtain the information

on the item correct/wrong and to test the item in order of

difficulty. (a) to (h) of Fig.3 and Table-16 shows the

percentage of items correct in various age groups among

males and females.

Item analysis of the responses obtained indicate that,

in males, the percent response,correctly articulated increased

as the age increased for all the items. In females, the

percent correct response increased for /r/, /š/, /ļ/ and /l/.

For /ş/ /R/, / j / and for /s/, there was an increase in score

from the age group 5-6 to 6-7 years, but the scores decreased

slightly for 7-8 years (Table-16).
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Table-16: The percentage of items correct in various age groups

among males and females.

Pho-
nemes

S

r

R

š

ļ

j

s

l

Sex

M

F

M

F

M

m
M

F

M

F

M

F

M

F

M

F

5-6

Percent-
age

92.9

93.3

87.3

90.9

88.8

93.8

84.1

78.5

90,5

85.4

92.7

86.0

77.0

67.9

82.7

72.0

years

Average

93.1

89.1

91.3

81.3

92.9

89.9

72.4

77.4

6-7 years

Percent-
age

Average

97.8
97.6

97.3

92.1
91.8

91.5

95.1
95.3

95.6

87.7
85.4

83.1

96.2
97.2

98.1

98.0
97.4

96.7

91.5
90.8

90.0

89.4

92.0
90.7

7-8 years

Percent-
age

98.7

96.9

98.8

98.8

97.8

92.9

88.7

95.9

99.1

99.0

98.7

92.0

96.4

87.9

98.7

100.0

Average

97.8

98.8

95.3

92.3

99.03

95.4

90.8

90.7
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The most difficult item was /s/ (voiceless palatal

fricative) for the agegroups 5-6 years and 7-8 years, but

for the age group 6-7 years, it was /s/ (voiceless retro-

flex fricative). These were followed by other fricatives,

flap and trill. Results from Malayalam picture articula-

tion test showed that /s/ was acquired by the children

of this language only by 5-5.6 years. They acquire /R/

by 4.6-5.0 years, /s/ by 4 - 4.6 years. The results

from deep test of articulation can be explained on the

basis of this acquisition pattern. In Kannada /h/ and

fricatives were the most difficult (Rohini, 1989). How-

ever, some of the phonemes used in Kannada deep test were

different than that used in this test.

Order of difficulty of the items:

Based on the percent of scores obtained for each

phoneme from the item analysis, the phonetic environment

of the items were listed in the order of difficulty, for

each age group (Table-17).

For each phoneme, the order of difficult of phonetic

environments in each age group was calculated which are in

the figures-4,5, and 6. In general, the vowel environments

were the easiest and the consonant environments were the

most difficult. Among the consonant environments, fricatives,



Table-17: The order of difficulty of phonetic environments,

in different age groups.

flaps and trill environments were found to be the most diffi-

cult. However, no particular pattern in the order of diffi-

culty was found.

In summary, the deeptest has provided the sentences for

8 phonemes to be deep tested and the scores obtained here can

be used as standard or cut-off scores. However, the test-

retest-reliability and the validity of the test should be

assessed. Also, the test need to be standardized on a large

population.

Summary and conclusion:

The present study was aimed at developing a Deep Test

of Articulation in Malayalam language. Eight commonly mis-
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Age
(Years)

5-6

6-7

7-8

Sex

M
P

M
F

M
F

1

s
ļ

j

ļ

ļ
l

t

2

j
a

s
a

r
ļ

3

ļ
š

ļ

j

s
r

4

R
r

R

R

1

S

5

r
l

r
ļ

j
š

6

š

j

s
r

R
R

7

l

s

1
S

s

j

8

s

8

V

S

š

š
s
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articulated phonemes on the Malayalam Articulation Test

(picture form) were selected for this, (/s/ /r/ /R/ /š/

/s/ /l/ / j / and /l/. Meaningful easy words were selected

with these phonemes in the initial and medial positions

and also in all possible clusters. The vowel contexts

considered included /a/ or /ā/, /i/ or /ī/, /u/ or /ū/,

/e/ or /ē/ and /o/ or /ō/. Meaningful words were selected

from I, II and III standard Malayalam Text books, so that

they would be easy as well as familiar for the children.

These words were then embedded in a single 2- or 3- word

sentences with target word in the initial or medial posi-

tion.

Totally, the test comprised of 87 sentences to test

87 target words, including 27 clusters. The subjects

considered for the study included 30 Malayalam speaking

children (15 males and 15 females) each from I, II and III

standard within the age range of 5-6, 6-7 and 7-8 years,

each having normal speech and hearing and belonging to

middle socioeconomic status. The subjects were individually

tested and instructed were to repeat the sentences after

the tester. Whenever the child incorrectly articulated,

the same sentence was repeated twice and if the articula-

tion was incorrect, it was considered as an error.
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Each correct articulation of the subject was given

a score of 'one' and the total score of each subject was

grouped and statistically analyzed. On T-test, it was

found that there was no significant difference between

males and females in all the three groups studied in terms

of articulatory skills. Across the groups, all the age

groups showed significant differences in the score

obtained.

The results indicated that the articulation scores

increased as the age advanced, in both the sexes. On

item analysis, it was found that the items /š/ and /s/

were the most difficult to articulate. The vowel

environment was the easiest and the consonant environ-

ment was the most difficult.

It can be concluded that the present test helps in

evaluating articulation in detail, with which the phonetic

environment in which the phoneme is correctly articulated

can be located. A therapy can be programmed on the basis

of these easy difficult phonetic environments. However,

the reliability and validity of the test need to be assessed

and the test has to be standardized on a large population

and norms are to be developed.
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PREDICTIVE SCREENING TEST OF ARTICULATION IN MALAYALAM(PSTAM)

Introduction:

Prediction is one of the functions of an articulation

test. Predictive screening test of articulation is designed

specifically and solely as a prognostic tool (Van Riper and

Erickson, 1964).

The length of time required for the learning and

maturation of articulation varies with different indivi-

duals, and at least until the age of eight, increases in

chronological age often are accompanied by normal and sponta-

neous decreases in the number of phonemes which a child mis-

articulates. Physiological, intellectual or emotional

factors may impede this process, but even in the apparent

absence of such limitations, some persons fail to acquire

normal articulation until they have received speech therapy.

(Van Riper and Erickson, 1964).

The purpose of predictive screening test of articula-

tion is to assist the clinician in identifying these

children who, although have been judged currently to have

misarticulation, may nevertheless be expected to overcome

their articulation errors without professional help and

conversely to identify those who are least likely to attain
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normal articulation without assistance (Van Riper and

Erickson, 1964). The predictive screening test of

articulation is viewed, then as a supplement to existing

standardized tests rather than as a substitute for any

of them.

Dependable early identification of children who

definitely will require therapy can ensure that these

children begin to receive sufficiently intensive help

before their articulatory errors are strongly habituated.

Review of literature:

The general procedure employed in studies designed

to perform this function involve the selection of (a)

age levels and the intervals over which the prediction

is to be made (b) measures to be used as predictive vari-

ables and (c) articulatory tests which will measure

improvement at the end of the test interval. A variety

of measures have been selected as potentially predictive.

Included are such measures as the number of articulatory

errors, the ability to correct an articulatory error when

stimulated with the correct production of the sound, the

ability to learn non-English sounds performance and intelli-

gence and motor tests and performance on speech sound dis-

crimination tests. The studies pertaining to PSTA are

in Table-18.
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s
e
d
 b
y

W
o
o
d
(
l
9
4
9
)
.

S
p
o
n
t
a
n
e
o
u
s
,
i
m
i
t
a
-

t
i
v
e
 a
n
d
 n
o
n
s
e
n
s
e

s
y
l
l
a
b
l
e
 a
r
t
i
c
u
l
a
-

t
i
o
n
 t
e
s
t
s
.

5
.

S
p
e
e
c
h
 
i
n
s
t
r
u
c
t
i
o
n
 w
a
s

n
o
t
 g
i
v
e
n
.
 
T
h
e
 
s
u
b
j
e
c
t
s

w
e
r
e
 
r
e
t
e
s
t
e
d
 
a
f
t
e
r
 8

m
o
n
t
h
s
 o
n
 t
h
e
 s
a
m
e
 a
r
t
i
-

c
u
l
a
t
i
o
n
 
t
e
s
t
 
an
d
 
t
h
e

g
a
i
n
 
s
c
o
r
e
 w
a
s
 
c
o
m
p
u
t
e
d
.

C
o
r
r
e
l
a
t
i
o
n
s
 w
e
r
e
 c
o
m
p
u
-

t
e
d
 b
e
t
w
e
e
n
 
t
h
e
 g
a
i
n

s
c
o
r
e
 a
n
d
 
a
 h
a
n
d
 
t
a
p
p
i
n
g

t
e
s
t
(
t
h
e
 n
u
m
b
e
r
 o
f
 
s
i
m
u
-

l
t
a
n
e
o
u
s
 t
a
p
s
 w
i
t
h
 b
o
t
h

h
a
n
d
s
 p
e
r
 s
e
c
o
n
d
)
,
 I
Q

a
s
 m
e
a
s
u
r
e
d
 b
y
 C
M
M
S
,

i
n
i
t
i
a
l
 
a
r
t
i
c
u
l
a
t
o
r
y

s
c
o
r
e
,
 
p
e
r
s
o
n
a
l
i
t
y
 s
c
o
r
e

a
s
 m
e
a
s
u
r
e
d
 b
y
 C
a
l
i
f
o
r
n
i
a

t
e
s
t
 o
f
 
p
e
r
s
o
n
a
l
i
t
y
 
a
n
d

a
 n
o
n
s
e
n
s
e
 t
e
s
t
 o
f
 
a
r
t
i
-

c
u
l
a
t
i
o
n
.

S
p
e
e
c
h
 i
n
s
t
r
u
c
t
i
o
n
 w
a
s
 n
o
t

g
i
v
e
n
.
 
T
h
e
 t
h
r
e
e
 t
e
s
t
s

w
e
r
e
 
a
d
m
i
n
i
s
t
e
r
e
d
 
a
t
 
t
h
e

b
e
g
i
n
n
i
n
g
 
o
f
 
t
h
e
i
r
 f
i
r
s
t

g
r
a
d
e
.
 T
h
e
 s
p
o
n
t
a
n
e
o
u
s

(
p
i
c
t
u
r
e
)
 
t
e
s
t
 w
a
s
 a
g
a
i
n

a
d
m
i
n
i
s
t
e
r
e
d
 
a
t
 
t
h
e
 c
l
o
s
e

o
f
 
t
h
e
 y
e
a
r
.

6
.

T
h
e
 
s
i
g
n
i
f
i
c
a
n
t
 
f
a
c
t
o
r

f
o
u
n
d
 w
e
r
e
 
i
n
i
t
i
a
l
l
y

a
r
t
i
c
u
l
a
t
o
r
y
 
s
c
o
r
e

i
n
i
t
i
a
t
i
o
n
 
a
r
t
i
c
u
l
a
-

t
o
r
y
 
s
c
o
r
e
 
a
n
d
 p
e
r
s
o
-

n
a
l
i
t
y
 
s
c
o
r
e
 
(
T
h
e
y

a
r
e
 n
e
g
a
t
i
v
e
l
y
 c
o
r
r
e
-

l
a
t
e
d
,
 
i
n
d
i
c
a
t
i
n
g

t
h
a
t
 h
i
g
h
e
r
 
t
h
e
 
s
c
o
r
e

o
n
 p
r
e
t
e
s
t
 m
e
a
s
u
r
e
s
.

t
h
e
 l
o
w
e
r
 t
h
e
 a
r
t
i
c
u
-

l
a
t
o
r
y
 
g
a
i
n
)

T
h
e
 c
h
i
l
d
r
e
n
 w
h
o
 
s
h
o
w
e
d

a
 
h
i
g
h
 
p
e
r
c
e
n
t
a
g
e
 
o
f

c
o
r
r
e
l
a
t
i
o
n
 
o
f
 
d
e
f
e
c
t
i
v
e

so
un
ds
/f
ro
m
 t
h
e
 
s
p
o
n
t
a
n
e
-

o
u
s
 t
o
 
t
h
e
 n
o
n
s
e
n
s
e
 
s
y
-

l
l
a
b
l
e
 
t
e
s
t
 w
e
r
e
 f
o
r
 t
h
e

m
o
s
t
 p
a
c
t
 s
u
c
c
e
s
s
f
u
l
 
i
n

a
c
h
i
e
v
i
n
g
 n
o
r
m
a
l
 
a
r
t
i
-

c
u
l
a
t
i
o
n
 
b
y
 
t
h
e
 
e
n
d
 o
f

t
h
e
 
y
e
a
r
 w
i
t
h
o
u
t
 
t
h
e
r
a
p
y
.



1
.

B
t
e
e
r
 &

D
r
e
x
l
e
r

(
1
9
6
0
)

M
a
r
y

S
t
u
a
r
t

a
n
d

F
a
r
g
u
b
a
r

(
1
9
2
1
)
p

V
a
n
R
i
p
e
r

an
d

E
r
i
c
k
s
o
n

(
1
9
6
4
)

2
.

K
.
G

(
m
o
d
e
)

K
G

I
s
t

g
r
a
d
e

3
.

9
3

3
0
0

1
6
7

a.

A
n
 1
8
 
i
t
e
m
 
t
e
s
t
 o
f
 
a
r
t
i
c
u
-

l
a
t
i
o
n
.
 V
a
r
i
a
b
l
e
s
 s
e
l
e
c
-

t
e
d
 w
e
r
e
 I
Q
,
 
s
o
c
i
a
l
 m
a
t
u
-

r
i
t
y
 (
S
O
)
 
n
u
m
b
e
r
 o
f
 
a
r
t
i
-

c
u
l
a
t
i
o
n
 e
r
r
o
r
 i
n
 t
h
e

i
n
i
t
i
a
l
,
 
m
e
d
i
a
l
 &
 f
i
n
a
l

p
o
s
i
t
i
o
n
s
;
 
e
r
r
o
r
s
 o
f

o
m
i
s
s
i
o
n
 
i
n
 
t
h
e
 f
i
n
a
l

p
o
s
i
t
i
o
n
s
,
 t
o
t
a
l
 e
r
r
o
r
s

a
n
d
 e
r
r
o
r
s
 
a
n
 
i
n
d
i
v
i
d
u
a
l

c
o
n
s
o
n
a
n
t
 

a
n
d

c
o
n
s
o
n
a
n
t
 g
r
o
u
p
s
.

S
p
o
n
t
a
n
e
o
u
s
 p
i
c
t
u
r
e
 a
r
t
i
-

c
u
l
a
t
i
o
n
 t
e
s
t
,
 t
e
s
t
 o
f

i
n
i
t
i
a
t
i
o
n
 
a
n
d
 t
e
s
t
 o
f

a
u
d
i
t
o
r
y
 
d
i
s
c
r
i
m
i
n
a
t
i
o
n

1
1
1
 
e
x
p
e
r
i
m
e
n
t
a
l
 
i
t
e
m
s

f
r
o
m
 t
h
e
 5
0
0
 t
e
s
t
 i
t
e
m
s

s
u
g
g
e
s
t
e
d
 
a
s
 h
a
v
i
n
g

p
o
s
s
i
b
l
e
 
p
r
o
g
n
o
s
t
i
c
 
v
a
l
u
e

c
o
l
l
e
c
t
e
d
 
f
r
o
m
 
a
 
s
u
r
v
e
y

o
f
 
a
v
a
i
l
a
b
l
e
 
l
i
t
e
r
a
t
u
r
e

an
d
 i
n
t
e
r
v
i
e
w
s
 w
i
t
h
 
e
x
-

p
e
r
i
e
n
c
e
d
 
s
p
e
e
c
h
 
c
l
i
n
i
-

c
i
a
n
s
.

5
.

5
4
 o
f
 t
h
e
 s
u
b
j
e
c
t
s

p
a
r
t
i
c
i
p
a
t
e
d
 
i
n
 
a
 
1
2

w
e
e
k
 
s
p
e
e
c
h
 
i
m
p
r
o
v
e
-

m
e
n
t
 p
r
o
g
r
a
m
 
a
t
 
t
h
e

c
o
n
c
l
u
s
i
o
n
 
o
f
 w
h
i
c
h

a
r
t
i
c
u
l
a
t
i
o
n
 
t
e
s
t

w
e
r
e
 a
g
a
i
n
 
a
d
m
i
n
i
-

s
t
e
r
e
d
 
t
o
 
t
h
e
 
e
n
t
i
r
e

g
r
o
u
p
.
 5
 y
e
a
r
s

l
a
t
e
r
,
 t
h
e
 a
r
t
i
c
u
-

l
a
t
o
r
y
 
a
b
i
l
i
t
y
 o
f

t
h
e
 s
a
m
e
 c
h
i
l
d
r
e
n

w
a
s
 r
e
t
e
s
t
e
d
.

T
h
e
s
e
 3
 w
e
r
e
 a
d
m
i
n
i
-

s
t
e
r
e
d
.
 
A
 r
e
t
e
s
t
 o
f

s
p
o
n
t
a
n
e
o
u
s
 s
p
e
e
c
h

w
a
s
 m
a
d
e
 7
 m
o
n
t
h
s

l
a
t
e
r
,
 
s
p
e
e
c
h
 t
h
e
r
a
p
y

w
a
s
 n
o
t
 
g
i
v
e
n
.

s
p
e
e
c
h
 
i
n
s
t
r
u
c
t
i
o
n

w
a
s
 n
o
t
 g
i
v
e
n
.
 T
h
e

s
a
m
e
 s
u
b
j
e
c
t
s
 w
e
r
e

r
e
t
e
s
t
e
d
 
a
f
t
e
r
 
2
 
y
e
a
r
s

b
y
 m
e
a
n
s
 
o
f
 
a
 
s
i
m
p
l
e

p
h
o
n
e
t
i
c
 
i
n
v
e
n
t
o
r
y
 
&

b
y
 t
h
e
 
e
l
i
c
i
t
a
t
i
o
n
 
o
f

s
a
m
p
l
e
s
 o
f
 s
p
o
n
t
a
n
e
-

c
o
n
n
e
c
t
e
d
 
s
p
e
e
c
h
.

6
.

T
h
e
 p
r
e
d
i
c
t
i
v
e
 v
a
r
i
-

a
b
l
e
s
 f
o
u
n
d
 w
e
r
e
(
l
)

t
h
e
 t
o
t
a
l
 n
u
m
b
e
r
 o
f

e
r
r
o
r
s
 i
n
 a
l
l
 p
o
s
i
-

t
i
o
n
s
 w
i
t
h
i
n
 w
o
r
d
s

(
2
)
 
e
r
r
o
r
s
 i
n
 t
h
e

f
i
n
a
l
 p
o
s
i
t
i
o
n
s
 
(
3
)

e
r
r
o
r
s
 o
r
 o
m
i
s
s
i
o
n
s

i
n
 t
h
e
 f
i
n
a
l
 p
o
s
i
-

t
i
o
n
 
a
n
d
 (
4
)
 
e
r
r
o
r
s

o
n
 t
h
e
 (
f
)
 
(
1
)
 
c
o
n
-

s
o
n
a
n
t
 g
r
o
u
p
 a
n
d

a
m
o
u
n
t
 o
f
 i
m
p
r
o
v
e
-

m
e
n
t
 d
u
r
i
n
g
 
t
h
e

i
n
t
e
r
v
e
n
t
i
o
n
 
p
r
o
g
r
a
m
.

T
h
e
 
a
b
i
l
i
t
y
 t
o
 i
m
i
-

t
a
t
e
 t
h
e
 c
o
r
r
e
c
t
 f
o
r
m

o
f
 
a
 m
i
s
a
r
t
i
c
u
l
a
t
e
d

s
o
u
n
d
 i
n
 w
o
r
d
s
 
a
n
d

n
o
n
s
e
n
s
e
 
s
y
l
l
a
b
l
e
s

h
a
d
 p
r
o
g
n
o
s
t
i
c
 
v
a
l
u
e
.

4
7
%
 o
f
 t
h
e
 s
u
b
j
e
c
t
s

h
a
d
 
s
p
o
n
t
a
n
e
o
u
s
l
y

m
a
s
t
e
r
e
d
 n
o
r
m
a
l
 
a
r
t
i
-

c
u
l
a
t
i
o
n
 
d
u
r
i
n
g
 
t
h
e

i
n
t
e
r
v
a
l
 b
e
t
w
e
e
n
 
t
h
e

b
e
g
i
n
n
i
n
g
 
o
f
 
t
h
e

f
i
r
s
t
 g
r
a
d
e
 
a
n
d

b
e
g
i
n
n
i
n
g
 
o
f
 
t
h
e

3r
d
 g
r
a
d
e
.



1
.
 

2
.

3
.

4
.

5
.

O
n
 
t
h
e
 b
a
s
i
s
 o
f
 o
b
s
e
r
v
a
-

t
i
o
n
s
,
 
e
a
c
h
 s
u
b
j
e
c
t
 w
a
s

cl
as
si
fi
ed
 a
s
 
a
 m
e
m
b
e
r

e
i
t
h
e
r
 o
f
 t
h
e
 s
t
i
l
l
 d
e
f
e
-

c
t
i
v
e
 g
r
o
u
p
 o
r
 t
h
e

n
o
r
m
a
l
 
a
r
t
i
c
u
l
a
t
i
o
n
 
g
r
o
u
p

O
n
 
t
h
e
 b
a
s
i
s
 o
f
 
t
h
i
s

d
i
c
h
o
t
o
m
i
z
a
t
i
o
n
 
t
h
e

a
n
a
l
y
s
i
s
 w
e
r
e
 p
e
r
f
o
r
m
e
d

o
v
e
r
 e
a
c
h
 o
f
 t
h
e
 o
r
i
g
i
-

n
a
l
 1
1
1
 
i
t
e
m
s
.

6
.

O
n
 t
h
e
 5
7
 
i
t
e
m
s
 
t
h
u
s

i
d
e
n
t
i
f
i
e
d
,
 
t
h
e
s
e
 4
7

w
h
i
c
h
 
r
e
q
u
i
r
e
d
 n
o
 
s
p
e
-

c
i
a
l
 m
a
t
e
r
i
a
l
s
 
f
o
r
 
t
h
e

a
d
m
i
n
i
s
t
r
a
t
i
o
n
 
w
e
r
e

s
e
l
e
c
t
e
d
 f
o
r
 
i
n
c
l
u
s
i
o
n

i
n
 
t
h
e
 P
S
T
A
.

R
e
m
a
r
k
s
:
 
P
S
T
A
 w
o
u
l
d

y
i
e
l
d
 
a
 u
s
e
f
u
l
 
p
r
e
d
i
c
-

t
i
v
e
 i
n
d
e
x
,
 
e
a
s
y
 t
o

a
d
m
i
n
i
s
t
e
r
,
 i
n
v
o
l
v
e
d

o
n
l
y
 
a
 
s
i
m
p
l
e
 
p
a
s
s
-

f
a
i
l
 
j
u
d
g
e
m
e
n
t
 
f
o
r

s
c
o
r
i
n
g
,
 t
h
e
 a
d
m
i
n
i
-

s
t
r
a
t
i
o
n
 t
im
er
 r
a
n
g
e
d

f
r
o
m
 o
n
l
y
 
5
-
1
0
 m
i
n
u
t
e
s
.

T
h
e
 
P
S
T
A
 c
o
u
l
d
 
f
u
n
c
t
i
o
n

e
q
u
a
l
l
y
 w
e
l
l
 
i
n
 
a
 p
o
-

p
u
l
a
t
i
o
n
 
o
t
h
e
r
 t
h
a
n

u
s
e
d
 
i
n
 
t
h
e
 d
e
r
i
v
a
t
i
o
n

o
f
 i
t
e
m
s
.

A
 c
u
t
-
o
f
f
 
s
c
o
r
e
 
o
f

3
4
 i
s
 u
s
e
d
.
 
T
h
i
s
 i
n
d
i
-

c
a
t
e
 t
h
a
t
 
a
l
l
 c
a
s
e
s

w
h
o
s
e
 
s
c
o
r
e
 
i
s
 
3
3
 o
r

l
e
s
s
 o
n
 
t
h
e
 P
S
T
A
 a
r
e

i
n
c
l
u
d
e
d
 
i
n
 
t
h
e
 
t
h
e
r
a
p
y

a
n
d
 t
h
o
s
e
 w
h
o
 
s
c
o
r
e
 
3
4

o
r
 m
o
r
e
 
a
r
e
 
e
x
c
l
u
d
e
d

f
r
o
m
 
t
h
e
r
a
p
y
.

T
a
b
l
e
-
1
8
:
 
R
e
v
i
e
w
 o
n
 p
r
e
d
i
c
t
i
v
e
 
s
c
r
e
e
n
i
n
g
 t
e
s
t
 o
f
 
a
r
t
i
c
u
l
a
t
i
o
n
.
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The review indicates that the predictive screening

tests have been developed over the past few decades and

are being used effectively. The present study intends

to develop a predictive screening test in Malayalam.

Predictive screening test of articulation in Malayalam:

Construction of the test: Initially, a format was pre-

pared to select phonemes to be included in the predictive

screening teat of articulation. The format included all

the phonemes in ̂ alayalam and the developmental sequence

of these phonemes based on the diagnostic test results.

(Appendix-6). This format was, then, given to 70 speech

and language pathologists who had experience in the area

of articulation and its disorders for about 3-10 years,

and they were instructed to suggest the phonemes for pre-

dictive testing and also the criteria for the selection.

41 of 70 responded and the responses were analyzed for the

phonemes to be included in Predictive screening test of

articulation. The number of times a phoneme was selected

was calculated and converted to percent to enable the

selection of phonemes for Predictive screening test of

articulation.

The subjects reported various criteria for selecting

the phonemes (Table-19) though nine criteria were used.



67

the selection of phonemes was mainly on the basis of item

difficulty.

With respect to the number of times a phoneme wag

selected, /s/ was selected 70.7% of the times (highest)

and n 0.09% of the times (lowest). The phonemes were

ordered according to the percent obtained (Table - 20)

and were selected for testing based on the method adapted

by Van Riper and Erickson (1964). 11 phonemes and 9

clusters were selected and cut-off percents were 36.6

for both phonemes and clusters. Only one cluster was

selected inspite of four clusters obtaining scores of

36.6. -nk was selected as /k/ was the most difficult

environment. The method of Van Riper and Erickson (1964)

was adapted and the predictive screening test of articu-

lation was divided into eight parts to test for the

ability to articulate, articulatory movement, discri-

minatory ability and rhythm which are described.

Part-I: The purpose of this group of items is to deter-

mine the accuracy of the child's response to auditory

stimulation with words containing specified single con-

sonant sounds. The 1l phonemes selected for Part-I

include /s/, /r/, /š/, /R/ /s/, /k/, /g/ and /p/ in their
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Sl.NO.

1.

1.

2.

3.

4.

5.

6.

7.

8.

9.

Criteria No.of

2.

Item difficulty

Place of articulation +

item difficulty

Manner of articulation @nd

item difficulty

Place, manner and sequence

of development

Frequently miaarticulated

Sequence of acquisition (ie.

the speech sounds which are

acquired later in development

Place and manner of articu-

lation

Place of articulation

Short vowels (as representa-

tives of vowels) and

difficult consonants

Total

responses

3.

9

6

6

6

5

3

3

2

1

41

Percent

4.

21.9

14.6

14.6

14.6

12.2

7.3

7.3

4.9

Table-19: Various criteria for selecting the phoneme.
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Pho-
neme
1.

8

r

š
l

8

R

t

k

g

p

Percen
tage
2.

70.7

70.7

68.3

68.3

56.1

56.1

41.5

39.02

39.02

39.02

Pho-
name
3.

j

b

m

ţh

d

t
th

ţ

Percen
tage
4.

36.6

34.15

34.15

34.15

31.7

31.7

31.7

29.3

29.3

24.4

Pho-
neme
5.

c

9
h

V

p h

1

d

n

Vow
els

n

Percen
tage
6.

24.4

24.4

21.9

21.9

19.5

19.5

17.1

17.1

14.6

14.6

pho-
neme
7.

1

n

n

Percen
tage
8.

14.6

.097

.09

Blends

Str

kša

tra
sta

pr

68.3

56.1

56.1

56.1

53.7

Blends

9.

sk

-ntya

kr

-nk

-nt
-nc

-nt

-nd

Percent
age.
10

51.2

48.8

43.9

36.6

36.6

36.6

36.6

34.15

Table-20: Percent selection for various phonemes.

initial and medial positions and /l/ /t/ and /ch in their

medial positions. Words with these phonemes were selected

from the diagnostic articulation test.

Part-II: The purpose of this group of items is to determine

the accuracy with which specified two and three consonant

blends are articulated in words which the child says when

imitating single presentation of these words by the examiner.
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The 9 blends selected include stra, ksa, tra, sta, pra,

n%ya, kra, nka and nca, in their medial position and

only /ska/ in their initial and medial positions. Words

with these blends were selected from the diagnostic arti-

culation test.

Part-III: The purpose of this item is to determine the

accuracy with which all of the phonemes are articulated

in a sentence which the child repeats after hearing the

examiner say the sentence. Two Malayalam sentences were

selected in which all the phonemes of the predictive

screening test were embedded.

Part-IV: The purpose of these items is to determine the

child's ability to produce the /s/ and /š/ in isolation

following auditory stimulation. The items included are

(a) production of /s/ in isolation, sustained for three

seconds and (b) production of /š/ in isolation, sustained

for three seconds.

Part-V: The purpose of these items is to determine the

child's ability to articulate the /c/y / j / , /p/, /t/ and

/k/ sounds correctly in specified syllables. Items for

this part include /ca ca ca/ /ja ja ja/ and /p t k /.

(/s/ and /z/ as given by Van Riper and Erickson (l964)was

not selected because /z/ is not a phoneme in Malayalam).
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Part-VI: The purpose of this item is to determine the

child's ability to move the tongue independently of the

jaw and lips in producing the syllable /la/.

Part-VII: The purpose of this item is to determine the

child's ability to discriminate between a correct and an

incorrect production of a phoneme and to identify the

incorrect production. The items include two sentences

in which words containing correctly and wrongly articu-

lated /s/ and /r/ are used, (i.e.surian/turian and

radio/dadio).

Part-VIII: The purpose of this item is to determine the

child's ability to replicate a hand clapping rhythm

presented by the examiner.

The test is given in the Appendix-7.

As this is only a proposed test it should be admini-

stered to children of a particular age group who are

followed for a duration of one year. The scores from the

two administration should be compared and a cut-off score

which would yield approximately equally small degrees of

false positives and false negatives, should be selected.

The cut-off score will identify those children needing

therapy and those who should be excluded from therapy.
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/th and /ph/ had scores of 12 (29.3%) and 8(19.5%)

respectively. As these two phonemes occur late in the

acquisition, these may be included in the test. For

the similar reason, /p/, which is appearing earlier in the

developmental sequence may be excluded from the test.

The effect of the several variables as listed below

can also be studied by testing each one and by finding out

the correlation between the score for that particular item

and the number of corrected phonemes after the specified

duration for each child.

1. Articulation test scores - spontaneous speech imitation

and nonsense syllable.

2. Self correction of the misarticulations made.

3. Interpersonal and intrapersonal discrimination.

4. Stereognosis (shapes, letters and numbers).

5. Speech sound discrimination.

6. Imitation ability.

7. Diadokokinesis and

8. Improvement during early lesions (only to those whom a

speech instruction is provided.)
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With the administration of this test to children for

a period of time, if standardized, it could be an useful

tool in predicting children with articulation disorder and

thus helps in early rehabilitation.

Summary and conclusions:

A predictive screening test has been developed on the

basis of methods given by Van Riper andErickson (1964).

Phonemes selected as having predictive value by 41 speech

pathologists were analyzed and 11 phonemes and 9 clusters

were selected for the test.. In the same lines of PSTA

(Van Riper and Erickson, 1964), different tasks for 8 parts

of the test were developed. Wherever necessary, modifica-

tions were made for Malayalam Language. However, as this is

only a proposed test, standardization is to be done.
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APPENDIX-AI

Phonemes of Malayalam language

Vowels: a, ă, i, ī, u, ū, e, ē, o, ō,

Consonants

Stops

nasals

frica-
tives

late-
rals

flaps

trills

fric-
tion
less con
tinuent.

Bila ILabio
bials dent-

als

Dent-
als

p,bh t,d,t
h

p

m n

V

Alveo
lars

t

n

s

1

r

R

Retro
flex

t,d,th

n

s

1

Pala
tal

Velar Glott-
al

c,j,ch k,g,kh

n g

Š h

1

y





APPENDIX-AIII

MALAYALAM DIAGNOSTIC ARTICULATION TEST

Name Age Sex

Examiner Date:

Age in years Phoneme to
tested

be Checkword Response



1. 2. 3. 4.



1. 2. 3. 4.



1. 2. 3. 4.



























APPENDIX-V

Response sheet for Deep Test of Articulation - Sentence form.

Name Age: Class: sex:

Speech Mechanism: Date:

Phoneme

/s/

/r/

Phonetic
environment

sa

si

su

sē

sō

as

is

us

es

ōs

ms

st

ts

sk

st

ra

rī

rū

rō

ar

īr

CR S
Response

0 D A



Phoneme

/R/

/s/

Phonetic
environment

ur

er

ōr

dr

gr

Ra

Ri

Rē

Ro

aR

iR

uR

ēR

ōR

kE

mE

PR

tR

kR

vR

sa

si

si

Response
CR S 0 D A



Phoneme

/l/

/ j /

Phonetic
environment __

sē

sō

as

is

us

ēs

ōS

sv

sr

sc

al

il

ul

el

ol

11

hl

ja

ji

jū

jō

aj

ij

S 0

Response

D A / - )



Phoneme Phonetic
environment CR S 0

Response

D A r^

ūj

jj

jn

nj

śa

aš

iš

uš

ēš

ōš

šn

kš

štr

šP

šk

al

il

ul

ō1

lc

/š/

/l/

(CR - correct response; S - substitution; O - omisgion

D - distortion; A -addition, - any other type of articulation
deviation)



stops

nasals

frica-
tives

late-
rals

flaps

trills

friction
less con
tinuent.

Bila
bials

P,b,ph

m

Labio
den
tals

t,d.th

V

Den
tals

nath

n

Alve
olas

n

s

1

r

R

Retro
flex

n

s

1

Pala
tal

c,j,ch

n

š

1

y

Velar

k,s,kh

Glottal

Table:!

3-3.6 years: Vowels, k, g, , c, j, n, t, d, n, t, d, n, p, h, t:

b, m, y, 1, v, 1, n, -nt, -t, -nt, -nc

-nd, -nk

3.3-4 years: All the above + s, ph , r, -nty

4-4.6 years: All the above + s, l

4.7-5 years: R -ndra, pRa, kRa, tRa

5-5.6 years: š, sta

5.7-6 years: ska

APPENDIX AVI

The format prepared for predictive screening test of articulation in
Malayalam

We would like to prepare a predictive screening test in Malayalam.
Following are the phonemes in Malayalam language and the articulatory
development is as in Table-1.

Vowels: a, ā, i, ī, u, ū, e, ē, o, ō, 3

Consonants.



6*6.6 years: ch th, th, stra

6.7-7 years: kh, kša (not yet)

With these two (tables) please indicate which phonemes would be
suitable for a predictive screening test in Malayalam. Please
write the criteria based on which selection was made.

Thanking you,

Name:

Mother tongue

suggested phonemes

Criteria:

for testing.

Age:

Education

Sex. F/M



Predictive screening

Items

Part-1

APPENDIX

test of

VII

articulation in Malayalam

Response



Items Response



Items Response

Part-7


