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| NTRODUCTI| ON

Articulation as the word applied to speech is the
producti on of sound with i dentifiable acoustic
characteristic. Sound in air is transmtted from the larynx
to resonators, which select certain frequency of the conpl ex
tones they receive for anplification and other frequencies
for danping. The articulators (tongue, lip, teeth, velum
and others) are specialized structures that alter the sizes,
shapes and couplings of the oral nasal and pharyngea
resonators, and so articulation is selective resonation

(Nicolosi, Harryman and Krescheck, 1978).

Articulation is defined as aseries of over | appi ng
bal listic novenents which places varying degr ees of
obstruction in the path/of the outgoing air-stream and
sinmul taneously nodifies the size, shape and coupling of the
resonating cavities. (Nicalosi, Harryman and Krescheck

1978) .

Articulation is the novenent of the articuiators which
serve to interrupt or nodify the voiced or unvoiced air-
stream into neani ngful sounds. In older sense, the term
articulation refers to the intelligibility of a speech
sanple in relation to same variable dinension of its

production such as anplification.



M sarticulation is the incorrect production of the

sound with reference to adult production. It includes:

1) Substitution: When the sound produced by the subject is
not recognized as intended but is recognizabl e as another
sound in the phonemic inventory of the I|isteners.

2) Om ssion: Wen the intended sound is not heard by the
exam ner .

3) Distortion: Wen the intended sound is not recognized as

a sound belonging to the phonemic inventory of the
i stener.
4) Addition: When a new sound is added to a particular

word and the word is recognized in a different way.

The speech and | anguage pathol ogist should be in a
position to differentiate those with nornal articul ati on
from the abnornmal. This can be achieved by admnistration

of articulation tests which can be used for detection,
assessnent, predi ction, anal ysi s, i nterpretation and

research

The selection of particular test should depend on the
pur pose of reason for testing a specific client. Thus
- the DETECTION is done to find out those who are behind

devel opnmental norns or have articul atory deviation,



- the ASSESSMENT process typically proceeds wth t he
adm nistration of an articulation test battery to
determine msarticulations, mssing rules and features,
phonol ogy processes, level, trends and i nconsi st enci es,

and

- PREDICTION involves prediction which may help in selecting
the case load. This test tends to predict which children

m ght outgrow their m sarticul ation.

In order to serve these purpose various typos of
articulation tests have been devel oped such as screening,
di agnhosti c, predictive and deep t est. Scr eeni ng
articulation tests are used to identify the client who are
deviant in articulation. Di agnostic tests are wused to
eval uate the deviant articulation in detail. And predictive
articulation test is used to know whether the «child wll
have deviant articulation or not in future. By using deep
test clients ability to articulate phoneme in specific
phonetic environnent can be evaluated. This further helps
in identifying the gradation of phonetic environnent from

easy to difficult which is helpful in therapy.

Deep test of articulation is one of the diagnostic

articulation test in which each sound is tested in all



possi bl e phonetic context ie. a sound is deep tested in a
variety of phonetic context as the sound is followed and

preceded by each of the other consonant.

Deep test of articulation strongly condemms positiona
cl assification. It can be screening test of articulation or
di agnostic test of articulation. The deep t est of
articulation is available in tw fornms viz. The picture form
and witten sentence form In picture form tw different
sets of picture cards are used sinmultaneously to deep' test
the sound in a variety of phonetic context. the sound is
preceded and followed by vowels and each of the other

consonants.

In the sentence test, two different sets of sentences
are used, one set for the consonant preceded by a vowel and

other set for the consonant imedi ately preceding.

The deep test has several advantages -
1) The sentence or picture cards of the deep test may be
used followwng the admnistration of any of t he
conventi onal tests to give information on consistencies

and inconsistencies of errors.

2) It helps to search for key words and contexts as enphasis

is placed on the function of the consonant and



consi stency of the consonant error in extended speech
utterance of the child in many different phoneti c

cont ext s.

3) It provides information which nay not be secured from
mere conventi onal tests which base their results on

phonem ¢ production in isolated words.

4) It is useful in the exploration of phonetic environnment

i n which consonant production may be correct.

5) Thus, as soon as an effective nonsense syl | abl e
conmbi nation is found, words which contain this phonetic
cont ext and related phonetic contexts are qui ckly

utilized in therapy.

6) The test makes a significant contribution in the field of
articulation testing and therapy because of the enphasis
on consi stency of phonene production and because this is

used as a basis for subsequent therapy.

Articul ation is |anguage specific. Thi s dynani c
variation calls for construction of tests specific to each
| anguage. In this regard deep tests of articulations are
available in English [MDonald (1964, 1968) both picture and

sentence form 2ehel and Shelton (1972) and Rcckman and



El bert (1984), Kannada (Rohini, 1989 - sentence form,
Mal ayal am (Maya, 1990 - Sentence form), Bengali (Aninesh,
1991 - Picture form.

Deep tests of articulation in various |anguages are
essenti al to be used for the population of that |[|anguage.
In this context the present study was pl anned. It aimse to
develop a "Deep test of articulation" Picture form in
Nepal i * language. This would help in identifying specific
phonetic environnents which are easy for the client. Al so,

it wuld help in program ng therapy which would enhance the

pr ogr ess.
Nepal i | anguage is also called Eastern pakari,
khaskura, parbatiya, or garknali |anguage. But this Nepal

| anguage which is spoken by Nepali population is not purely
| ndo- Aryan |anguage it is mxed with Tibeto-Burman | anguage.
In the central part of the Nepal, they speak mxed wth

Ti beto Burman and | ndo-Aryan | anguage (G A Gierson, 1968).

Nepal i | anguage is a |anguage which cones under |ndo-Aryan

| anguage group and spoken by Nepali popul ation.



CHAPTER | |

REVI EW CF LI TERATURE

A person wth an articulatory problem is one whose
production of the phonenmes varies too wdely from the
average val ues. Wien he attenpts to utter a standard phonene,
he makes it so differently that it sounds too different.
This difference interferes with communication (Van Ri per,

1759) .

The word "diagnosis" (Greek) nmeans to under st and
t horoughly. To obtain detailed information, we need to have
systematic articulation testing program Articul ation
testing is a procedure, using which the phonemic ability of

an individual in a language is determn ned.

It is well-docunented that adjacent sounds influence
each other during speech production (Spriesterbach and
Curtis, 1953; Kozhevni kov and Chi stovich, 1966) and 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
systemati c search be conducted for phonetic context in which

a sound may be produced correctly, such testing allows for a



nore representative sanmpling of sound production in a

variety of phonetic context.

Articulation testing 1is a procedure using which the
phonem ¢ ability of an individual in a given |anguage 1is

det er m ned.

Articulation tests help in
1) identifying client with abnornmal articul ati on,
5) locating possible causative factors,
3) describing the phonenmic ability of an i ndividual,
4) deciding the necessity of therapy,
5) planning and evaluating therapy,
6) locating the sounds that should be treated first in
t her apy,
7) predicting the inprovenent of therapy,
8) finding out the effectiveness of the therapy, it
9) enabl es studyi ng phonol ogi cal devel opment, and
10) enables one to conpare the effect of a particular

environnent and kind of stinul ation.

The purpose of articulation appraisal is varied and
hence the nature and scope of the articulation inventory
vari es. If the purpose is to just assess the general
adequacy of articulation, in order to determnm ne whether



child wll need speech correction, screening test can be
used. | f a detailed description and anal ysi s of
articulation is desired, in order to determne the direction
that speech <correction should take, a diagnostic test is

needed.

McDonal d (1964) advises a nuch nore detailed diagnostic
test;- A deep test of articulation involving nultiple
elicitation of every sound in each of its many possible
contexts. Deep test of articulation is one of t he
di agnostic articulation test in which each sound is tested
in all possible phonetic context ie. a sound is deep tested
in a variety of phonetic context as the sound is followed

and preceded by each of the other consonants.

This test represents a marked departure from the
conventional tests of articulation. It is based wupon the
prem se that speech is a continuous process of novenents of
articulation rather than a series of static position of the
structures. The function of consonants whether occurring
singly or in <clusters is either to release or arrest
syl l abl es. The novenents of the articuiators into and out of
a given consonant affects the character of the consonant.
In order to analyze the correctness of the phonene, it has
to be tested in many contexts in which it occurs in running

speech; in other words it needs deep testing.



Deep test of articulation strongly condemms positional
classification and identifies phonenes as functi oning
element in a syllable to either rel ease, shape or arrest the
syl | abl e. words are made up of one or nore syllables wth
i ndi vi dual sounds appearing as over | appi ng novenment s
superi nposed on the syllable. Sounds are studied as parts
of nmovenent sequences rather than as position in words. The
di mensi on of consonant error inconsistency is probed very
thoroughly in the test by sanpling consonant production in
many phonetic context in which the error sound is produced

correctly.

The purposes of the deep test of articulation are - (i)
to permt evaluation of speech sounds as the audible, end
product of a series of overlapping, ballistic novenents, and
(ii) to provide a test long enough to permt observation of
t he degree of variability present in t he speaker's

production of the sound.

ADVANTAGES OF DEEP TEST:

The deep test has several advantages. The sentence or

picture cards of the deep test may be used following the

adm nistration of any of the conventional tests to give

informati on on consi stencies and inconsi stencies of error,
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and to help search for key words and contexts. Enphasis is
pl aced on the function of the consonant and consistency of
the consonant error in extended speech wutterance of the
child in many different phonetic context, there by providing
information which may be secured from nore conventional
tests which base their results on phonetic production in
isolated words. Deep test can be very useful in the
exploration of phonetic environments 1in which consonant
production may be correct. Thus as soon as an effective
non-sense syll able conbination is found, words which contain
this phonetic context and related phonetic contexts are
quickly wutilized in therapy. The test makes a significant
contribution in the field of articulation testing and
therapy because of the enphasis on consistency of phonene

production and because this is used as a base for subsequent

t her apy.
The deep test of articulation has two forns. The
picture formand witten sentence form In the picture form

two different sets of picture cards are used sinultaneously
to "deep' test the sound in a variety of phonetic context,
as the sound is preceded and followed by vowels and as the
sound is followed and preceded by each of the other

consonants.

11



As wth the picture test, in the sentence test, two
different sets of sentences are used. One set for the
consonant preceded by the vowel and other for consonants

imedi ately preceding the consonant being "deep tested".

LI M TATI ONS:

The deep test has many limtations:

1. It can be extrenely long and | abori ous.

2. It cannot "deep test"” nore than two sounds at one neeting
if they are evaluated in all phonetic contexts.

3. The results are not valid for children with certain types
of speech probl ens.

4. The children who speak slowy and children with nultiple
articulation error have difficulties blending the two
separate words into one single word w thout pausing. Yet
these children do not have difficulties in speaking when
the word pairs are part of natural speaking situation.
Children wth neuronuscular disorders involving the
articulators, have trouble also i.n joining words wi thout
a pause particularly when fricatives are bl ended
t oget her.

5. The children are not able to meke the articulatory

adj ust ments necessary.

12



6. The construction of "funny word" can provoke too much
| aughter and thus reduce notivation.

7. Sonme children may even resist saying the word because of
these reactions and thus the validity of test results may
be negati ve.

8. Many hours of listening to the responses of children to
the test itens would be necessary before concluding the

finding to be valid.

In spite of these I|imtations, the deep test of
articulation has definite advantages over other diagnostic
articulation test. This necessiates its inclusion in the
assessnment of an articulation disorder. At present "Deep
Test" of articulation is available only in English, Kannada,

Mal ayal am and Bengal i | anguages.

McDonal d constructed a deep test in 1964. He
constructed a deep test of articulation in English in
picture form and sentence formgiven a, /y - x - z/ when X
is the speech sound of interest y and z are the immediate
cont ext ual envi ronment . Coarticulation research using
different variables has shown broad context to influence
production of a given speech sound (Daniloff and Mol |, 1978,
Wang and Fillnore, 1961; Harris, Shery, and Lysawght, 1962;

13



Ohnan, 196E; Schwartz, 1967; Anmerman, Daniloff and Mdll,
1970; Curtis, 1970 and Mol|l and Daniloff, 1971).

However, MDonald (1964) cited evidence indicating that
phonenes not immediately adjacent to a target sound have
little 1influence on the correctness of articulation wth
which that sound is heard. Wile the coarticulation studies
cited did not use correctness of articulation as a dependent
vari abl e, they suggest that phonenes in broad context m ght
i nfluence the production of a given sound as neasured by an
articulation test. | ndeed, Shrines, Holloway, and Danil off
(1969) recommended that <coarticulation and context be
considered in selecting speech unit for use in correcting

articul ati on.

McDonal d's deep test of articulation is constructed to
elicit production of the tested sound as one of a series of
phonenes. Three factors that influence how a sound is
articulated in connected speech are manipulated in the
tests. The tested sound occurs (1) in different syllable
roles (release and arrest), (2) as different consonant types
(single, abutting and conmpound) and (3) in systematically
vari ed phoneti c context to require a diversity of

coarticul atory novenent.

14



Bot h the picture form and sentence form assess
production of 13 consonants. The picture test uses nonsense
mat eri al the sentence test wuses semantically neaningful
mat eri al . An individual record sheet permts the exam ner
to determ ne the percentage of correct production as well as
the phonetic contexts in which correct production occurred.
The test provides information for a distinctive feature
analysis of articulation. They identify correct productions
that are valuable starting points for therapy. A conparison
of the nunber of correct responses can be used as an
indicator of progress resulting from maturation on speech

t rai ni ng.

| . DEEP TESTS

|. DEEP TEST FOR /r/ (Dorsay, 1959):

The first deep test of articulation was devel oped by
Dorsay (1959). He provides a deep test of articulation of
50 item sentences for /r/. The 50 sentences present /r/ in

a representative sanple of nmore than 200 phonetic contexts.

2. DEEP TEST-PI CTURE FORM (MDonald, 1964):

In this test, parrs of pictures are naned to nake a
"Funny big word" out of the two little words. The pictures

chosen were those which elicited the desired nane from80%

15



of a 1large group of kindergarten children. Children are
given the names for other pictures 1in a demonstration

procedures and then are instructed to name the two pictures

as a bisyllable ie. with no pause between the words. The
test may be administered as either a spontaneous or
imitation test. Although real words are used, the

combination results in a nonsense bisyllable.

In this picture form there were SS phonemes. These
were /p/ /b/ /t/ /4/ /k/ /g/ /m/ /n/ /£ /v/ Jo/ [/s/ /z/ /}|/
/ts/ /d /) /TI/ /</ /n /) /1) /a/) I/ /A /T /w/ /h) /T e/
| & /n/. MDonald had taken a total of 80 pictures. 40
pictures were on the left side and 40 pictures were in right

side of the book-I|et.

Pictures were ordered as foll ows:

Left side Ri ght side

1. TuB 1. VASE

2. TEETH 2. THUMB

3. CAGE 3. SHEEP

4. BAT 4. NAN

5. NUT 5. PIE

6. CUP (p) 6. PIPE (p)
7. TuB (b) 7. BELL (b)



The main advantage of this test 1is that it can be wused
for children vounger than those used to test in sentence
form. But i1t also has the disadvantage; (1) As the child
has to produce a non-sense bisyllabic word, 1f they are not
familar with those words their production may be erroneous
and (2) these funny bisyllabic words may lead the children

to loose their interest.

3)_DEEP TEST- SENIENCE FORM (McDonald, 1964):

Short simple sentences are employed in this test.
Usually words in the sentences are selected from primary,
first and second grade reading texts, and a few from third
(3rd) grade reading level and are used to elicit meaningful
connected speech. The test might be administered by having
the child read the sentences, which are written at an easy
reading level for the average third grade child. Children
who cannot read might be asked to repeat the sentences. The
length of the utterance of most sentences is 4 to 5 words

with a few containing more than 8 words.

In this sentence form McDonald has tested 13 phonemes,
which are /s/ /z/ /x/ /3 / /s/ /ts/ /dz/ /o/ /x/ /k/ /g/ /£f/
/v /. He has constructed a number of sentences representing

phonetic context for each phoneme as follows:

17



Phoneme No.of sentences

/k/ 49
/g/ 47
/E/ 49
/N / 49
/@ / 49
/737 22
/s/ 49
/z/ 49
/{7 49
fﬁ? 49
/B 49
/37 49
/r/ 49

If a child 1is not able to read the sentences fluently,
the picture deep test of articulation is used. It 1is noted

that a sequential numbering system has been used for the

pictures and sentences in the deep test. There are however
gaps 1in the sequences. For eg. 1in the picture deep test
there 1s no number 12. The number correspond to those

assigned to the phonetic contexts as they appear on the

individual record sheet which 1s devised for use with either

18



the picture or the sentence deep test of articulation. It
is noted that the nunber 12 refers to the sound//. Since
there is no picture beginning or ending with this sound,
the nunber 12 is mssing in the picture sequence of the
sentence "Deep test" in which #47 follows the sound which is

bei ng deep tested.

Since the reading vocabulary of children below third
grade does not include many words which end with 4/, nunber
12 does not appear in the sentence sequences where /%/ would

precede the sound being deep tested.

A nunber always identifies that sound which is conbi ned
with the sound being deep tested. To illustrate: sentence
and pictures nunbered 13 include /s/ and/t/is conmbined wth
the sound which is being tested and on the individual record
sheet . The context for /s/ are /ps/ and /sp/. A simlar
nunbering arrangenent is followed for each sound and the
i ndi vidual record sheet provides the key for identifying the

vari ous contexts.

4) SCREENING DEEP TEST OF ARTICULATION (SDTA) (MDonal d.

The SDTA enploys pairs of pictures to elicit ten

productions of each nine commonly msarticul ated consonants

19



(k, g, d, t, s, z). Admnistration tinme for beginning
ki ndergarten children is about 10 m n. and about 5 mn. for
older <children. It yields a score for each subject. Thi s
may be interpreted in terns of the percent of phonetic
contexts in which each tested consonant was articulated
correctly. Wien these scores are plotted on the record
form a phonetic profile my be drawn for each subject
t est ed. The profiles portrays the pattern of a child's
devel opnent of articulatory skill and has potentia
inplication for prognosis, therapy and eval uation of therapy
out cones. The SDTA indicates when further deep testing is

needed.

The test pictures are bound in a booklet approximtely

4 by 5 inches. The booklet also contains information about

how t he t est is constructed and directions for
adm ni strati on, recordi ng responses and interpreting
results. I ndi vidual record sheets are avail abl e. On these

the clinician may indicate the child's errors, draw his
phonetic profile, summarize pertinent findings, and |ist

reconmendati ons.

5) DEEP TEST FOR / S/ (Zehel and Sheiton 1972):

Zehel and Shelton (1972) nodified McDonald's /s/ list.

In broad context, MDonald tests the /s/ sound in two series

20



of itens, designated as lists 1A and |B. In list 1A the
test word - Sun-is preceded by adjacent words in such a way
that 19 different consonants and 3 vowels are used as they
imedi ately precede the /s/. Each word pair is uttered as a
single word. In list IB the word-house-is inmediately
followed by S4 words initiated with 20 different consonants

and 4 vowel s.

Three lists of items which differ systematically from
McDonald's itenms were designed for this study. They are
termed lists 2, 3, and each |list has A and B subtests.

Mthin the A list, as in MDonald' s original test, the /s/
appears in the second word in the word pair and the second
word is comon to all items. |In the B Ilist, /s/ appears 1in
the 1st word in the word pair, and it is commobn to all
itens. The second word is different for each item For

exanpl e housepoke or housebook.

List 2A and 2B use the test words sun and house, as in
McDonal d's test. However, the adjacent word for [list 2A
the sound abutting the /s/, was the same as used by MDonal d
but the precedi ng consonant or consonant/vowel were altered.
The alteration was extended to changing the height and place
of the tongue for vowels, and the place but not the manner
of articulation of consonants. Thus, where possible, high

front vowel was changed to |ow back vowel and vice-versa.
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In each adjacent word, for list 5B, the consonant
abutting the /s/ was again the sane as used by MDonal d, but

the following vowel or vowel and consonant were altered in

t he manner described previously. Thus, as an eg. ,
McDonal d's adjacent word-bell-in house bell was altered to
book.

Li st 3A used the words cup, tub, kite, and others as in

McDonald's test, but the test word was altered in the manner

previously described. Thus "sun" was changed to seek. List
3B used the adjacent words pipe, bell, tie and others as in

McDonal d's test but the test word house was altered to face.

List 4A and 4B used the adjacent words of list 2A and

2B and the test words of list 3A and 3B.

6) DEEP TEST FOR /s/ (Rockman and Ei bert, 1984):

Rockman- El bert (1984) nodified McDonald's /s/ list in
their study regarding untrained acquisition of /s/ in a
phonol ogi cal |y disordered child. Contexts in which /s/ was
evoked by imtation were as foll ows:

word nmedial -2
nor phenes
[CVC + inflection]
-ing

-er
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[ Word initial < Word medial-one

LCV or CVC] morpheme (CV VC)
Sell Race 3 Racing Passum
Sit Miss ; Missing Wrestle

7) SENIENCE DEEP TEST IN KANNADA (Rohini, 1989):

Rohi ni (1989) constructed a deep test of articulation
i n Kannada (sentence form) 13 consonants /g/ /d/ /dl [cl [/
Inl [sl/ /_Ex Inl Iyl Irvl 1] vl were tested in vowel,
consonant and consonant cluster context. 3 to 4 word |ong
nmeani ngf ul sinpl e sentences were used. There were a few 7
word sentences. Totally 305 sentences were used to test all
the 13 phonenes in all possible phonetic contexts including
108 sentences in cluster context. Rohini (1989) tested 120
children in the age range of 5 to 9 years in both the sex.
For response each child was required to repeat the sentences
after the tester or read the sentences. Each correct
articulation was given a score of one and the total correct
response was conputed. The results indicated a maxinmm
correct score of 96.63%at 8-9 years age group and the
articulatory proficiency increased with age. She found that
/h/ and /s/ were the nost difficult phonenmes to articulate.
Also, it was observed that the vowel environnment was easier
for children to articulate than the consonant environnent.

Anong consonants, consonant cl uster environnment was nore
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difficult than single tone. T test showed no significant
difference between males and fenmales within the age group
and also no significant difference between the age group 5-6
years Vvs. 6-7 years, 6-7 years vs. 7-8 years, 7-8 vs. 8-9
years in terns of articulatory skills at .05 confidence

| evel .

8) SENTENCE DEEP TEST |N MALAYALAM (Maya, 1990):

Maya (1990) also developed a deep test of articulation
(sentence form in Malayalam She used eight key phonenes
l'jl1sl r=s 7s7 vl 1] /r/ /1/ which were nost commonly
m sarticulated by the children. Si npl e neani ngful sentences
were used. The sentence length was 2-3 words. These 8
target phonenes were tested invowel, consonant and consonant
cluster environnents. The test consists of 87 sentences
including S7 sentences in which target phonenmes were tested

in cluster environnent.

Ni nety Mal ayal am speaking children in the age range of
5 years to 8 years (in both the sex) were tested. Each
child was instructed to read or repeat the sentences

which were read by the examner and the responses were

recor ded. Each correct articulation was given a score of
one and the total correct response was found out. She
reported a maxi num score of 95.36 at 7-S years. T t est
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showed no significant difference between males and fenales
within the age group. However, there was an increase in the
total score with the increase of age and /s/ and /s/ were
the nost difficult items to articulate in all the age
gr oups. She also found that vowel environment was the
easiest and consonant cluster environnent was the nost
difficult. 1In her diagnostic picture articulation test, she
found that /s/ was acquired by Ml ayal am speaking children
only by 4.6 to 5 years and /s/ by 5-5.6 years and /s/ by 4-
4.6 years. She opined that this could be the reason why
children had difficulty in producing /s/ correctly in the
deep test of articulation.

9) PICTURE DEEP TEST |IN BENGALI (Aninesh [991):

Ani mesh  (1<>*?1) devel oped a deep test of articulation
(picture form in Bengali. He used eight key phonenes which
are nost frequently msarticulated by the <children in
Bengal i | anguage. These are /k/ /gl st/ sa7 1 dlljllsl/rl
/1] and [/h/ which were selected in sinple neaningful and
picturable words with these phonemes in initial and final
position as a neans of eliciting a response from the

children. Two such word lists were prepared with twenty one

picturable words in the first list and twenty picturable
words in the second list. The words were selected from
| ower Kkindergarten 1, 11 and Ill standard books and were

picturized.
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Animesh  (1991) tested twenty Bengali speaki ng nor mal
children (10 males and 10 fenmml es) each in the age range of
4-5, 5-6, and 6-7 years. Children were tested individually
in a quite environment and they had to utter the two words
as a continuous word. The experinenter provided t wo
denmonstrations for the children. For exanple: [Cup-take/
uttered as a single word /cuptake/. The responses were
recorded and for correct response, the synbol V was used.
He reported that there was no significant difference between
males and fermales in terns of articulatory skill on T test
(.05 level) wthin the age group. However, there was
significant difference between the age groups with low scores
in younger age group and high scores in the ol der age groups
in terms of articuiatory skills (at .05 level). Over all it
was observed that, fenales scored better than males though

it was not significant.

The results indicated that the articulation skill
increased with age. On the itens analysis it was observed
that /r/ and /d/ were the nost difficult. Al so, t he
voi cel ess stop consonant environment was the nost difficult
followed by trill and fricatives and the voiced consonant

envi ronment was the easi est.
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1. STUD ES USI NG DEEP TESTS OF ARTI CULATI O\

Sever al I nvestigators have used the deep test of
articulation to evaluate articulatory performance. Tenpi in
(1957) in her normative study, in which she introduced the
50 item test, stated that "it would seem that at eight years
of age, the ceiling of sound discrimnability, as measured

by the deep test, is being pushed".

Aungst and Frick (1964) in their study investigated the
hypot hesis that consistency of articulation is nore directly
related to the ability to judge one's own speech productions
as correct/incorrect than to the ability to discrimnate
bet ween paired auditory stinuli presented by anot her
speaker. Along with three new tests, they used "deep test"
of articulation for /r/, additional test for discrimnation
constructed by Dorsay (1959) according tototheprinciples
suggested by MDonald (1959). Correlation anong the tests
indicated that the ability to judge one's own speech
production as nmneasured by the deep test is significantly
related to the consistency of articulation. Ther ef or e,
tests of this ability should prove to be valuable in

di agnosi s, therapy and research.

The negligible correlation between the traditional test

and the deep test of articulation as reported by Aungst and
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Frick (1964) in their study does not necessarily indicate
that "external and interpersonal” discrimnation ability is
uninportant in the developnent of articulation ability.
However, the finding of their study seem to indicate that
the traditional speech sound discrimnation tests sanples an
ability which is well established by eight years of age and
is not related to articulation defect which persist after

that age.

Zehal and Shelton (1972) while studying the influence
of broad production as neasured by deep test found that
broad context had little influence on the articulation of
/'s/ phones. However, it is difficult to generalize from
these data to the treatnment of the individual. The

clinician who wshes to encourage generalization from

context in which a sound is produced correctly must find
contexts sui tabl e for the individual SO t hat one
i nvestigating articulation remediation m ght consi der

contexts when selecting words for use and also record
i nformati on about responses to specific item In this way,
if training is suitably controlled. i nformation about
context as a factor in articulation renediation could be

gathered as a side benefit.
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McReynol ds, Kohn and WIlliams (1975) in their study
analyzed the discrimnation and production performance of
severely msarticulating children. Their performance on the
McDonal d deep test of articulation and m ninmal pair
discrimnation test was conpared to the performance of
children wthout articulation errors. The normal children
performed well in production and discrimnation. However,
the phonologically disordered children perfornmed poorly on
the production test but performed as well as the norma

children on the discrimnation test.

Sundstrom (1988) while describing process of /sl
acqui sition among young children who substi tuted an
interdental fricative for /s/ made use of the deep test of
articulation for [/s/ and concluded that the deep test of
articulation seened to be reliable indicator of whether or

not /s/ would be acquired within five consecutive nonths.

Martin (1989) conducted a conparative study of two deep
tests of articulation where the articulatory responses of
children wth articulatory disorder wunder two stinulus
condi tions: (1) the traditional two picture elicitation
procedure for conpound words (MDonald, 1964), and (2) a
single picture elicitation procedure nodelled after dark

(1985) were conpared. This investigation has provided
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evidence for an additional factor for consideration when
assessing contextual influences in the type of elicitation
of stinmuli. The finding paralleled the di screpanci es
between articulation performance in response to single word
stimuli and connected speech sanple, thus highlighting the

i nportance and necessity of the deep test of articulation

Al these studies highlight the inportance of deep test
of articulation and its use. Also, it is evident that any
di scussion of articulation in terns of assessnent, diagnosis
or therapy should take into account the specific |anguage.

There is a need to have deep ‘test of articulations in

various | anguages. In this context the present study is
pl anned. This study is ained at developing a deep test of
articulation (Picture form in Nepali |anguage.
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CHAPTER I ||
METHODOLOGY

f ourt een

MATERI AL: In the Nepali deep teat of articulation,
phonemes which are nost frequently msarticulated were
chosen as in Tabl e-1.
Phonenes [
/ k/ Vel ar voicel ess unaepiratad plosive
/gl Vel ar voi ced unaspirated plosive
/t/ Retrofl ex voicel ess unaspirted plosive
/d/ Retrofl ex voiced unaspirated plosive
It/ Dental voicel ess unaspirated plosive
/d/ Dental voiced unaspiratad plosive
I p/ Bi | abi al voi cel ess unaspirated plosive
/bl Bi | abi al voiced unaspirated plosive
lcl Pal atal voiceless affricate
ljl Pal atal voiced affricate
sl Dental voiceless fricative
Y, Pal atal voiceless fricative

[r]
[/

Retroflex voiced trill/flap

Pal atal voiced latera

Tabl e-1 Phonenes selected for the test.
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Sinple neaningful, picturable words with these phonenes
the initial and final positions were selected and two such
word lists (Table 11) were prepared with twenty s*ven words
in each list. Wrd ending with /d/ could not be tested
it does not in Nepali | anguage.

The pictures for these words were selected from
TUTH (Tri bhuvan University Teaching Hospital) and UN CEF
tests which forned the material .

List-11

1. fra:ck kita:b 1. na:k ka: ngi yo
2. ka:g gila:s S. bhare: ng gai
3. ne:c cosmma 3. pa:nc cora
4. dara:j jutta 4. kam :|j ja:l
5. ko:t £0: pi 5. kha: t tika
6. paha:d dunga 6. ha:d dar kt ar
7. pa:t tarka:ri 7. da:nt ta:r
8. - dara:j 8. - de: vta
9. anp psha: d 9. Ta:p Pat t
10. kita:b bira:lo 10. Kita:b Bas
11. ba:s sank 11. ta:s Si :si
12. Bra:s Sal ai 12. Ha:ns Sai kai
13. ba: ndar ra:jo 19. ina:r rupai vva
14. thail | angada 14. Phu: | Lasun
Tabl e-11 Mord Lists for the Nepali Deep Test



PI CTURE ARRANGEMENT*- All the pictures representing words
with phonenes in initial position were placed on the right
side and pictures wth phonemes in final position were
placed on the left side, so that any picture on the left
could be conbined with that on the right side. Thus, the
first list of the picture set had fourteen pictures on the
right side and thirteen pictures on the left side. The sane
arrangenent was nade in the second |list also <Fourtaen
pictures on the right side initial position of phonenes and
thirteen pictures on the left side final position). A test
bookl et was nade which was used for further testing purposes

(Appendi x-1).

SUBJECTS*- Fifteen males and fifteen fenmal es each in the age
group of 3-4, 4-5, 5-6 and A-7 years who had normal speech
and had no history of any ear discharge were selected.
Their nother tongue was Nepali and all of them were from
m ddl e socio-economc status. Totally 120 children (60
males and 60 femal es) were chosen from various schools in

Kat hmandu, Nepal .

PROCEDURE*- The children were seated confortably facing the
examner and the test material was placed so that the
children could see the pictures wthout any difficulty.

Children were tested individually in a quiet environment of
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the school in Nepal. Before testing two denonstrations were

provi ded.

The first two pictures of the denonstration item /nug/
and /gamala/ were shown to the child and were uttered as a
single word /muggamala/ by the experinenter. Fol | owi ng
this, the second picture pair /mug and ball/ was presented
which was again uttered as a single word /nugbail/ and

practice session followed the denonstration.

For the main testing, the pictures on the left side
were kept constant and only the pictures on the right side
were turned over. The child was instructed to conbine the
word on the left with that on the right side and to utter
the words together as a single unit (funny word). VWhen
necessary they were instructed to repeat this until t hey

were able to utter the words w thout pause.

Each phonene was tested at the word initial and fina
position. A picture which ended with the target phonene was
sel ected. For example, if /d/ phonenme was to be tested, the
pictures on the left side (List 1) were turned over until
the picture with /d/ in final position was exposed. Keeping
the picture on the left side constant, the pictures on the

right side were turned over one by one. The picture on the
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left side was to be conbined with the pictures on the right
side depicting various phonetic environment to wutter a
single funny word. The next step was to turn over to the
page where /d/ occurred in initial position. Keeping the
picture on the right side constant, the pictures on the left
side were turned over one by one to elicit a conbined

responds of the left and the right pictures.

Once all the phonetic environment were tested the next
target phonene was selected and the same procedure was
repeat ed. List-11 was also tested in the same way.
Children's responses were audio recorded on cassettes.
During the testing, if the child failed to utter the desired

word, the exam ner pronpted the child by uttering the word.

Thus, in List-1 and List-11, each phonenme in initial and
final posi tions was tested in thirteen phoneti c
envi ronments. In total, the test elicited 364 responses

(182 + 182) from each child.

ANALYSI S*- The recorded sanple was listened by a speech
pat hol ogi st and the responses were noted on the score sheet
(Appendix 111). Depending wupon the <child's response,
appropriate synbols were used to indicate whether he had

articulated the test sound correctly or not.
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Synbol Scor e

Eg. Correct response= C 4
Substitution = S
Om ssion= 0 1
Di stortion= D 2
Addi tion = A -
No Response = NR 0

The total nunmber of correct responses for each child
was conputed and the percent of correct response was

determ ned by using the fornul a:

No. of correct responses x 100

%of correct response

Total nunber of response
The % of correct responses of all the children in each age
group was statistically analyzed using the T test to find
out the age and sex differences and the performance of
children. An item analysis was perforned to list the order
of difficulty of itens. This data will be wused to bring

about the articulatory developnment in children.
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CHAPTER |V
RESULTS AND DI SCUSSI ON
Results are discussed under the follow ng readings
1. Distribution of total score
5. Distribution of scores anpbng sub—groups
3. Item anal yses
4

O der of difficuly of the itens.

|. DI STRIBUTON OF TOTAL SCORE It was observed that the scores
increased linearly from 4-7 years of age. There was a sudden
increase in the score in the age group 4 - 5 years. Al so
mal es, had |ower scores when conpared to females. Table 1V

depicts the raw scores andthe percent scores.

| |
, S1. Age range, Male , Female '~ Average ; Standard
, No. (years) | ; | score . Deviation
| I | |
1. 3-4 | 655 | 4695 | 674.98 : 30.59 |
I (90%) 25.3%) | (92.7%) ' ,
_ - . [ !
I | |
2  4-5 | 711.23 | 714.3 | 912,68 . 18.841
' 98.09%)  (98.1%) : 97 .89%)
'3 s5-4 | 721.3 | 724 | 723.415 : 8.5344
o 99.1%W | 99.2% I 99.15 ! i
'. | |
4 6=7 - 727.69 ' 727.76 | 787.7 L 1.2844
(99.95%) ' \99.96% } 99 . 95%) [ |

—_——— e ———————————————————————————_————_——_ ——_——_—————————_—————_————— =

Table-IV Shows mean score for each group (4 score in
parenthesis)

Fi gures 1 & 2 depict the nean scores and the X score

obtained by children in different age groups. The results
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of the T-test did not indicate a significant differences
between the performance of males and fenales. However
within, the age groups there were signficant differences.
Table V shows significant of difference between various age

groups for the two Lists of the test.

Li st | List 11

Age 3-4Yr 4-5Yr 5-6Yr 6-7Yr Age 3-4Yr 4-5Yr 5-6Yr 6-7Yr

3-4 | — S 3-4 — S

4-5 S - % § l4-5 S S S §
5-6 S NS 5-6 S S

6-7 NS 6-7 S S NS
S=Significant difference; NS=No significant difference

Table V: Significancedifference betweenthe scores of age groups.
List I and List II.
Between the groups there was significant difference, wth
low scores in younger groups and high score in the elder age
groups which 1is in Table VI. Over all it was found
t hat femal es scored better than mal es t hough not
signifcantly and it was noticed that the subjects scores
were better in the second List than in the first List except

in the age group of 6-7 years.

3-4 years vs. 4-5 yaars -> S
3-4 years vs. 5-6 years -> g
3-4 years vs. 6-7 years -> S
4-5 years vs. 5-6 years -> S
5-6 years vs. 6-7 years -> N

Table VI: Significance of differences between age groups for
articulatory perfornmance.
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[1. DI STRIBUTI ON OF SCORES AMONG SUBGROUPS:

The scores

femal es always perforned better

VIl show the nmean and % score both the sets.
y Mo e e e O T e e e e e e e e e 3 i o
'S.No.| Age range ! Mean Score Average Score
: 0 (years) | List 1 , List I1I List 1 List I1
- S '|'_"“_“_""_—| _____ :_"""_'"_____T _____________________ e
_ : :
1 o o3-4 M . 610 . 655.5 . L4B.165 ' 677.7
: : L F ' 686.33 | 702.55
| | ! . i '
2 4=-5 ' M | 705.6 . 716.86 b 207.7 . 717.66
| ' 'F | 709.6 1 71B.46
| i i . |
3 ¢ S-6 'm 720 724.9 . 722.16 ' 785.11S!
l IF 724.32 | 725.33 | -
: .
4 ' e-7 M 787.5 | 727.78 ; 727.64 727.72
- IF ' 727.66 727 .78 |
]|___.,_____[. _______ _]_____.I.. __________ —_—_— e —— L___________l ______ —
Table VII: Mean score for each age group.
it O /e e B A e e A el S
. S.No. Age range | % of Score Average % of Scoare
! '{years) | List I List I1 List I List 11
e e e e e e " S S - e ——————— e Bt
1 I 3-4 | M | B3.79% | 90.04% | 89.03% 93.23%
‘ ' F | 94.27% | 96.50% |
| ' - a
. | | .
|2 . 4-5 | M| 95.8% | 98.46% L 97.19% 98 . 57%
. , F | 96.93%  98.68% | I
! |
' [
3 L S5-4 ''M 1 98.9% / 99.57% ! 99.19% | 99.460%!
f | F | 99.49% l 99 .63% . | :
| 3 ) I | X
| 4 | &=7 ) M i 99.93% | 99.954% 1 99.95% | 99.96% |
[ ' | F | 99.95% | 99.96% - 1
L ersss e e e |_ ________ e e e e A el e e S Tl i e !
Table VII1: % score in each group

wer e hi gher

for List

than mal es.

Il than List

I and

Table VI | and



1. |TEM ANALYSI S

An item anal ysis was carried out on the 21840 responses
of 1SO children to the 14 itenms to obtain the information on
the item correct/wong and to arrange the item in the order
of difficulty. Table X (A &B) shows the difference types of
articulation error at different age groups for both the
sets. It was observed that the easiest phoneme was /p/ /bl
(bilibials) and the nost difficult was /r/ /L, /J/ /S/ and
Vthe children in the age group 34 years had
difficulty in several phonenes those in 6-7 years had

mastered the articulation of alnost all the phonenes. Al so,

children's performance in List Il was better than that in
List 1.
Phonene Age group in years

3-4 4-5 5-6 6-7
I pl 93.81 97.14 100 100
[ 93.81 96 99. 04 100
/bl 93.58 95. 25 100 100
It/ 92. 66 97. 86 98. 57 100
It 90.72 94.2 98. 57 100
Irl] 86.5 89 98. 05 98.5
/gl 84. 29 90. 23 98. 57 100
/d/ 79. 06 88. 54 95.4 100
lcl 78. 86 92 98. 09 99. 3
I k/ 76.79 90. 24 94. 26 100
131/ 74.7 88. 88 98. 09 100
I'sl 74.14 90. 23 93. 04 100
{1 69. 86 89. 20 94. A4 100

Tabl e- Xa: Percent correct response for phonenmes of the
Nepali Deep Test of Articulation for List-1.
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Phonene Age group in years

3-4 3-6 6-7
I pl 95. 23 97. 6 100 100
/bl 95. 23 96. 6 100 100
It 95. 20 97. 84 98. 8 100
I 93. 8 97. 6 98. 89 100
lil 92. 16 97. 14 99. 24 100
I 89 94. 04 98. 57 100
/gl 87. 6 95. 1 98. 57 100
I kI 87 94.9 98. 57 99.9
Icl 86. 19 97. 14 98. 09 100
/d/ 85 93. 8 96. 46 100
[l 83. 09 95. 55 98. 84 100
I'sl 75. 2 87. 4 95. 4 100
1] 72.14 89. 76 95. 4 100

Tabl e- Xb: Percent correct response for phonemes for List Il
Based on percent scores obtained for each phonene from
item analysis (general) the phonetic environnent of the
itens were listed in the order of difficulty, for each age
group. The item (pal atal voiceless fricative) and /s/
(dental voiceless fricatives) were found to be the nost
difficult in these age groups (3-4, 4-5, 5-& years) in both
the lists and /k/ (velar, voiceless, stop) and /z/ KJpal at al
voiceless affricate &trill werenost difficult itemfor 6-7 years
group in both the Ilists. The order of difficulty of

phonenmes as indicated by the item analysis was as follows:

a) 3-4 Years: In the first list the order of difficulty of
the phonenes for both sex was /p/ /I/ /bl [t/ s¢7 [r]l [gl
rds el Tkl 13 [s] /57 . Wth / p/ being the easiest and ‘

being the nost difficult.
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In the second list the order of difficulty of the phonenes
for both sex was /p/ /bl [t/ 7t/ / lvl [gl [kl [cl [dl 3]
/sl

b) 4-5 years: In the first list the order of difficulty of
the phonenes for both sex was /t/ /p/ /1] I'bl st/ [cl Ikl [gl
frl 3] t /d7s s/ and in the second list the order of
difficulty of the phonenes for both sex was /b/ [t/ [/p/ /d/

st/ /e 131 1gl Ikl Ixl sdz 2Js T s]

c) 5-6 Years: The order of difficulty of the phonenes for
both sex was /p/ /bl 11/ [t/ st/ 19l [3] Irl [el sds Ikl ¥
/sl in the first list. And in the second list, it was /p/

Iol e/ 1l 13r vkl gl il fel 1d sl Ifl.

d) 6-7 Years: In the first list the order of difficulties
for bothsex was /p/ [b//1/ [t/ [*x/ [gl 13 [vl el /(s [Isl
Ikl s/d/ and in the second list it was /p/ /bl [1/ [t/

Igl 131 Ivl el | [71sl /ds Ikl.

In general acrossall the age groups, it was found that /p/
/bl /1] and /t/ were the easiest phonenes and / 7 Isl
/J/, were the nost difficult phonenes except for higher age
group (5-6, 6-7 years). In this age group/s/ 1/ [kl and

/cllrl & kI phonemeswerethenost difficult.
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To summarize, the results indicated the fallow ng:

1. Articulation skill increased as age advanced (in both the
sex.
2. Femul es per f or ned better than nales, t hough not

significantly.

3. The item /s/ and /// were the nmost difficult to
articulateingeneral.

4. Trill and fricative environment were the nost difficult
and bilabial and dental consonant environment were tha
easi est .

5. ltens in the second list obtained better score than those

in the first |ist.

V. ORDER OF Dl FFI CULTY OF | TEME:

Table Xl depicts the item analysis results. It was
observed that the easiest phonetic environnents were /k/ /g/
fech 131 IVl sds sts Ipl and /bl and the nost difficult
phonetic environment were/s/ j  lrl and /d/. whi | e
children in the age group of 3-4 years depicted difficult
phonetic environnents, those inthe age group of 6-7 years

scored 50-60% for all the phonenes.



Item analysis in specific environment:

__________________ S S —
Phoneme Order of | 3-4 years &-5 years 5-b years 6&6-7 years
! difficulty
i e o i e
I | T : !
| 7K/ | 1-Order | ksg,e,t, ksgsc,J, ! k,g,e,l.,;, k,g,c,J,
- (50-60 \ 1,7,p,t,  t,d,p,b, Jlt,g!tsl t,d,t,p,
| | score) b U | } 5,p,b,£,! b,g,s,r,
[ | | § .9,!",1 I 1
‘ |
|
I ' ’ i ! ) | )
| 2-Order 3,d, ( d,{,s,r Nil | Nl
‘ . (40-50 ! ' J |
| score) [
| f I ‘
[ ! | ‘
' ' [
3-0Order r,s ni ni ni
‘ | il il i1
“ (>30 score) i ! |
f | | [
|___l._ = = = = .. A, e P ,,.l - _; — e, s s
| /g/| 1 order | KageCyds ! ksG,C5T5] k,g,c,J,l kigcsd;
" t,t':.c.l,p, ' ts”!@!‘%i t,d,t,p, t,d,t,p,
| 5 I b,1 | p,b.1 I b, 9SsTy S,S,r,l
! 1
| |
| | |
. i . ,
1 I 2 order ( d [ S,r,s ] nil nil
| " I
' ' 3 order I S,s,r il ' nil nil
— - :_ _u_ B __! | |
i | | T TS T T R pEaEe. =
/C/ 1 order (g sEedsty {k,g,c,J, | ky@,€,J, P - [P
E " rq;t!pﬂjl lt,d,p,b, |t"E’st!Ps ]tsd,tnps
! (1 llsr ‘bl'(!s'!rl j,b!_(’srrs
| fi L 1
: ! 2 order "k,s,r S 'S I nil | nil
| s ° F | . P
| 3 order S ‘nil nil nil
|{ ] " [ | l I
e mo ol mee e s mm mim oms S — . .
| | ' T e
/3/ ' 1 order (J,t,d,t, lg,e,J,t, | k,g,c,7, ikQQ!CIJ'
f Il " psb,1l [f-!st.sp !t!q’t.sp_s itsc,'yt!ps
| | g5 G
! 2 order | ksg,e Jk,g,s [ nil [ ik
| | 3 order s, (,r lnil | nil ’ )

S— | e



Phoneme Order of 3-4 years 4-5 years 5-6 years 6-7 years
difficulty

|
| /t/ 1 order kyg,=,J, , k,g,s,J, Kk,g,c,J, k,g,c,J,
" l t,d,t,p, ’ t!dlt'spv| t,g,ti,p,‘ t,d,t,p,
| I b,1 | b’r’,.() | b)S I ssrslv—g
i
‘ 2 order | o (1 I s : nil
" | |
. [
| 3 order | nil g f nil | nil
T | | J
| - T T TEeEe B e
| !
| sd/ 1 order | O i Ks@uGsds |l Ry@y®yds k,g,=,J,
" Psb,s,1 it;-:‘:.f!tSPrl_' t,d,t,p, | t.,gi,t,p,
\ |[ _biglslrl b:Ss?’!r' | 5,§,l',l
1 [ 1
| [
| | » i
2 order KeOs®sl 5 ; nil [ nil ' nil
| % |[ r |I I| |
|
| 3 order | nil nil | nil 1 nil
| 11} | | . |
' |
| rts 1 order ! k;gsEsd, 'k,g,:,J, [ Kygycedy | kag;csd,
" Vot,d,t,p, ft,,ei,t,d. t,d,t,p, | t,d,t,p,
| | b35351r! Jp)bsgngs | b15!5lr blsigr!l
; 1 e R | I 1 |
I 1
| ' i |
| a8 order | nil ‘nil | nil nil
| |
" |. |
3 order  nil 'nil " nil | nil
E— L1 | |
—— — — — " g—— Pp— i—— |‘__ N m— | — — — — — —— _— -
| I | | !
I/J/ 1 order ‘l Jyt,d,t, leE;Jlﬁs | k,g,c,J, | k,g,c,J,
' = I! psb,1 'dy,t,p,b, 1 t_sd_!t’p’ ! t,d,t,p,
| Tal b,S by (s8s7T,
| | I
| 2 order ' k,g,= ) k,g,s I nil ,
" i ¥ I
i 3 order | s,g,r J nil ~

3
(=8
(=

-
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. Phonene O der of 3-4 years 4-5 years 5-6 yeare 6-7 years)
difficulty

- /b/ 1 order | Kyg,csJ, : 7 o Y ) KyQyCyd, kyg,Cad
‘ " I t,d,t,p, | t,d,t,d, : t,d,t,p, t,d,t,p,
| b!l psbs 1S, | b))rssvr! | b,§!5!r!
| F.ql 1 | 1
|‘ | [ , !
' 2 order | s,g,r ' nil I nil I nil |
"n | |
| 3 order ([ nil nil | nil | nil |
n [ |
L—-—"\—._-. — e I S=— —  — _l — — S | S X = == —_— -
f . i
{/./(/ 1 order | d,t,p,b, l t,d,t,d, ' kygsc,J, l ky,g,c,J,
| " | 1 ! psb!SsS! | t,sqstﬂ:s 1 t!qstaps
| 1 |
[ gl | bss,r,l¢ S,s,r,l
| | | | |
2 order KOt e ds RisQasd nil ; nil '
| “ ( ti(ys,r ( !
l 3 order [ nil | nil ; nil : nil
‘ 1’ | | |
bie e e . - o = = . oo o sl gm e I
| | | R |
| /s/ 1 order glchsts k,g,c,J, | k,g,e,J, ' k;g,c,J,
5 " | d,t,p,b . t.!‘:!!tsdl ; t;c_!st!p r t,d,t,p, |
| I l F’vb,gsg | D,S,S,r, 5;;, ryl
! | .
. | ‘. |
| 2 order ksl smurs nil , nil | nil |
" l | I. l |
. 3 arder ( nil | nil [ nil ; nil I
t 1] I i !
TR A mES = g R R = B s S EE R R e = e
\/r/ 1 (S50-60) ks@scsJs |ks@,csTs  'kyQ,6,7, [k,g,c,J
| " | ts?stsp’ E,C!;tsp fésc_j!tap! [é!qstaps
b ! s »
s !Ss'-; ! ’fls LI I ES,T', ;
| f | 1 1
{ ) |
| | ' [
2(40-50) ‘S,s,r Ir,1 Inil ‘nil I
E ’ | E '
| [
‘ 3(>30) fnil ‘nil |nil Inil

! 1 l



I Phonene) Order of , 3-4 years 4-5 years 5-6 years 6-7 years

difficulty
e e B Ve e R e
| |
LY 1 Order KyG;Eqsd5 RygyCsd; | S [ = 4 Klsgy€sd
| L tyd,t,d E,d,t,p t,d,t,p, t,d,t,p
i p,b,l_i\ Dy [s5,7, bsgvc—"'!ra ! bsj:}'-:’ar
| ' | 1 - 1 - 1
' | 2 Order S,T i nil [ nil
' : i
3 Order nil | nil . nil

Tabl e-XI: Oder of difficulty of phonetic environnents.

(1: Least difficult with a score of 50-60
2: Difficult with a score of 40-50
3: Most difficult with a score of 30-40)



D SAUSSI ON

The findings of Wellmn (1931), Poole (1934) and
Tenpi in (1957) indicated that "phonenme" devel opnent s
correlated with age and that sone sounds are nmastered,
earlier than the others. The results of the present study
confirnms those of the above in that articulation scores and

thus the articulation skill increased with age.

The results of the present study do not indicate any
significant differences between the articulation scores of
mal es and fenmales. Roe and MIlisen (1942) and Wnitz (1969)
stated that sex is a mnor variable in the developnment of
articulatory skills. Perkins stated that the results were
conflicting. Differences reported were snmall and they were
virtually non-existent in well controlled studies. Rohi ni
(1989), Maya (1990) and Aninmesh (1991) also found no
significant difference between the performance of nmales and
females within the age group. The results of the present
study is An accordance with the above. The results of the
present study that there are significant differences between
the articulation scores of various age groups agrees with the
results of Rohini (1989) and Aninesh (1991) who found that
there was significant difference between the articulation

scores of the age groups.
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Over all, it was observed that females scored better
than mal es, though, it was not significant and it was
noticed that the subjects scored better in second list than

in the first list except in the age group of 6-7 years.

The results of the study conducted by the Rohini
(1989), maya (1990) and Aninesh (1991) are conpared here
(Table I X).

Age group Rohi ni Maya Ani nesh Pr esent

in years (1989) (1990) (1991) st udy
3-4 - - 92. 7%
4-5 - 9S. 25% 97.89%
5-6 93. 17X 85. 8% 94 . 5% 99. 15%
6-7 94. 19X 95. 86% 97 .49% 99. 95%

Table I X: Cutoff score as conpared to the other studies.

Rohi ni (1989) reported a nmaxi num score of 93.96% for
males and 92.37% for females in 5-6 years and 94.66% for
mal es, 94.38% for fermales in 6-7 years group. 94.6% for
males and 93.79% for females in 7-8 years age group and

96.63% for males and 95.78X for female in 8-9 years of age.

Maya (1990) reported the maxi mum scores obtained by
different age groups as 85.8% in 5-6 years of age, 93.8% in

6-7 years of age and 95.8% for 7-8 years of age group.
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The results of the study conducted by Aninmesh indicated
that the nmaxi num scores obtained ware 91.8% for males and

92.8% for female in List-1 and 91.8% for nmles and 92.5% for

female in List-1l in 4-5 years, 93.8% for males and 94.4%
for female in List-1 and 94. 7% for males and 95.1% for
females in List-Il1 in 5-6 years group, and 97.1% for nale

and 97.4% for female in Set-1 and 97.5% for nmale and 97.8%

for female in Set-11 in 6-7 years.

The results of the present study agree with that of
Rohini (1989), Maya (1990), Aninesh (1991) in that the nean
percent of scores increased with age. However, the percent
scores obtained in this study was high when conpared to the
ot hers. This may be because of the difference in the
material used. Wile this study and Animesh wused picture
form Rohini and Maya used sentence form and the picture
form is sinple for the children and thus their performance

m ght have been enhanced.

Wen the results were conpared wth those of the
ot hers, Aninmesh (1991) stated that /d/ and /r/ were the nost
difficult sounds (phonenmes) in Bengali for all the age

groups for both the sex. Miya (1990) stated that the

and /sl were the nost difficult phonemes in Mal ayal amt o

articulate correctly indifferent phonetic envi ronnment s

U
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Rohini (1989) stated that /h/ was the nost difficult phonene

in Kannada, which was followed by the fricatives. In the
present study /s/ and /(/ were the nost difficult. The
acquisition of /s/ and 1{; in later age group is probably

the reason that these phonenes were the nost difficult.

In general, the scores incrased linearly from3 to 7
years and fermal es perfornmed better than males though not
significantly. It was observed that the children tested in
this study did not obtain the nmaxi mum score ever at the age
of 6-7 years. Wile the maxi num possible scores was 728 for
1st List and 2nd List, the maxi mum scores obtained by the
children participated in this study was 717.7 in the Ist
and 727.78 in the 2nd . On the basis of the results the
cutoff scores in %for different age group are as in Table

X'l which could be noted in eval uation.

On the basis of the results of this study cutoff scores

(Table XIl1) are provided which could be of use in diagnosis.

Age in years 3-4 4-5 5-6 6-7
Cutof f List-I 89. 03% 97. 19% 19% 99. 95%
score

List-11 93. 23% 98.57% 99 60% 99. 96%

Table XI1: Cutoff score in
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It could be concluded that the present test helps in
Dep testing articulation in Nepali |anguage on the basis of
whi ch t her apy can be programmed for patients with

phonol ogi cal di sorders.
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CHAPTER V

SUMVARY AND CONCLUSI ON

The Deep Test of Articulation is a di agnostic

articulation test which evaluates the phonenes in all the
possi bl e positions and in all the passible phoneti c
cont exts. It is very useful as a diagnostic and as a
therapeutic tool. At present Deep Tests of Articulations
are available in English (MDonald, 1964), Kannada
( Rohi ni , 1989), Mal ayal am (Maya, 1990), and Bengal i

(Ani mesh, 1991) anong the Indian | anguages. Deep Tests are
essential for use with phonologically disordered and for the
popul ati on of a given | anguage. In this context the present
study was planned. Its aimwas to develop a "Deep Test of
Articulation in Nepali Language” which would help in
identifying specific, phonetic environnment which are easy or
difficult for the <client and also help in progranmng

t herapy which would enhance the progress of the client.

In this study, 14-Key phonenmes were selected (/K /g/
lcl Iyl 1tl 1dl [t/ /dl [pl Ibl /sl /(7 [Irl and /1/) which
wer e the nost frequently m sarticul at ed. Meani ngf u
pi cturabl e easy Nepali words with these phonenes in initial

and final positions were selected. The test nmateria



consists of two Lists each of which conprised of 27
picturable words. Each List consisted of two word |ists.
Wrds wth the target phonenmes in the final position ware
placed on the left side of the booklet and those wth the
target phonenes in the initial position were placed on the
right side of the booklet. Each set had 13 pictures on
the left sides and 14 pictures on the right side of the
booklet (as /d/ did not occur in final position no picture
was available for this). Al the pictures were used and a
test booklet was prepared. The study included thirty (15
mal es and 15 femal es) Nepali speaking norrmal children each
in the age ranges of 3-4, 4-5, 5-6, and 6+ years. None of
the <children had any speech problem and had any history of
ear discharge and hearing problem Al of them were from
m ddl e socio-economc status and totally 1SO children (60
mal es and 60 femal es) were choosen from various schools in

Nepal

The children were instructed to produce a big funny
word by conmbining the word depicted by the picture on the
left side with that on the right side. They were instructed
to produce the big funny words by seeing the picture or
reading the words which were witten below tha pictures.
when they were unable to produce the sounds properly in the

first instance, they were given a second trial and were

54



instructed to repeat after the tester. Two trials were

given before the actual testing started.

After two to three trials or even after repetition, if
the children were unable to produce the target phonene then
it was considered as an error. In this manner 180 responses
were elicited for both the Lists of the test which were
recorded and analyzed. Each correct articulation of the
subject was given a score of 4, for substitution the score
was 3, for distortion the score was 2, for om ssion, t he
score was 1, and for no response, the score was O. The
total score of each subject was calculated and statistically
anal yzed. Oh "T" test, it was found that there was no
significant differences between nmales and fenales, in
general, within the groups and also in between the groups in

ternms of articulatory skills (Confidence level O.03).

The results indicated that the articulation skill
increased with age. On the item analysis, it was observed
that the phonemes /s/ and were the nost difficult to
articul ate. Al so the fricatives and trill consonant
envi ronment wer e the nost difficult envi ronment to
articulate and Dbil abial and dent al envi ronment wer e the

o5*5



easiest to articul ate. The scores for the second List were

better than the scores for the first List.

On the basis of the results, cut off score have been

provi ded, which could be used in diagnosis.

Age in years 3-4 4-5 5-6 6-7
Cut of f Li st 89. 03 97. 19 99. 19 99. 95
Score

Li st 93. 23 98. 57 99. 60 99. 96

Table XIV: Cutoff scores (in percent)

The present test helps in t he eval uati on of
articulation in detail in various phonetic environments. A
t herapy programme can be made on the basis of these easy to
difficult phonetic environnent. It also aids in research to
find out the coarticulatory effects of the preceding and the
follow ng sounds. However, the test-retest-reliability and
the wvalidity of the test should be assessed on a large
population and norns are to be developed to identify
children who are at risk or failure to develop mature

articul ati on.
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