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ABSTRACT

Background: Children with Hearing Impairment often experienced inability to recognize speech sounds, delay in
language acquisition, educational disadvantage, social isolation and difficulties to communicate. The study was aimed
to develop the word lists in Hindi for speech sounds to work on articulation errors for children with Hearing
Impairment in the age range of 0-6 years.

Methods: The different speech sounds were selected as per phonological developmental stage of the child. The
selected speech sounds were given to 15 judges (5 Parents, 5 Special educators and 5 Audiologist and Speech-
Language Pathologist) to validate the speech sounds. After getting validation from the judges, 10 speech sounds were
selected to develop word lists (Story books for the children were used to develop the word lists).

Results: ANOVASs test was done to see the significant difference among the groups for the selected speech sounds.
To signify that there was no significant difference among the groups for the selected speech sounds, intra-reliability
test was done. List of words with picture were developed in each position (initial, medial and final) of the selected
speech sound.

Conclusions: The word lists in Hindi will be a tool for the Parents, Teachers and Speech Language Therapists to
work on different speech sounds for the hearing impaired children with articulation errors. The word lists will also
help to improve articulation skills of other children with developmental disorders. However, more number of words
lists needs to develop and familiarization need to be done before uses of the developed word lists.
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INTRODUCTION

Children with Hearing Impairment often experienced
inability to recognize speech sounds, delay in language
acquisition, educational disadvantage, social isolation and
difficulties to communicate.! Children with hearing
impairment with the hearing loss of 35-55 dB (mild to
moderate loss) have some defects of articulation, 55-70
dB (moderate hearing loss) have abnormalities of
articulation and voice, 70-90 dB, 90 dB and above
(severe to profound hearing loss) have maximum

Articulation errors.? Articulation is a process in which
there is a consonant flow and flux of neuromuscular
adjustment with parallel acoustic signal.® Elbert &
Gierut* defines articulation disorder is a difficulties with
motor production aspects of speech or an inability to
produce certain speech sounds.

Articulation errors are characterized by the substitution,
omission, distortion, addition and incorrect sequence of
speech sounds. Articulation errors are errors in the
production of wvowels, consonants and diphthongs.
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Consonant errors are more common in English when
compared to vowel and diphthong errors.’ There are also
some typical and systematic errors patterns in their
speech.

Vowel errors: Vowels are very important in the speech as
they are the energy carriers. Production of vowels is
dependent on mouth opening; lip rounding, place and
height of the tongue within the oral cavity. The
articulators rarely come into contact with each other in
vowel production. This results in providing little or no
tactile and kinesthetic feedback to the child and is hence
difficult to produce. Substitutions of vowels,
diphthongization error, addition of vowels, releasing
extra air before a vowel, are observed in the speech of
children with HI®:

Consonant errors: In the speech of the hearing impaired
consonants error are more common than vowel errors and
the errors are errors of substitution, omission, distortion
and addition.®

Hindi language is a member of the Indo-Aryan branch of
the Indo-European family of languages. It is one of the
major languages of the world. Along with English, Hindi
is one of the two officially recognized national languages
of India. It has significant concentrations of speakers in
the Indian states of Uttar Pradesh, Uttaranchal, Madhya
Pradesh, Chhattisgarh, Bihar, Jharkhand, Haryana,
Rajasthan, Himachal Pradesh, and Delhi.
https://asian.washington.edu/fields/hindi.

Word list for different speech sounds are very important
for developing articulation during speech therapy. In
literature, there are very few word lists available mainly
in English; a consonant drill book has been developed by
Goda® and Hegde M N.”® There are also articulation drill
books are available for cleft palate population in Telugu,®
Hindi,*® Kannada'* and Malayalam.*?

However, there are no word lists in Hindi for speech
sounds to work on articulation errors for children with
Hearing Impairment. So, there is a need to develop a
word list in Hindi for different speech sounds to work on
articulation errors for children with HI.

The aim of study: To develop the word lists in Hindi for
speech sounds to work on articulation errors for children
with hearing impairment in the age range of 0-6 years.

METHODS

Participants: 15 judges (5 parents (P), 5 special educators
(SE) and 5 audiologist and speech-language pathologists
(ASLP)) were selected. The education levels of the
parents were above pre university college level. All
parents had minimum of one hearing impaired child in
the age range of 4 to 6 years and reported working
knowledge of English. All SEs had Diploma in Special
Education-Hearing Impairment (DSE-HI), with a

minimum experience of 1 Years. All reported to working
with the children with HI and had working knowledge of
English. All ASLPs’ had minimum a master’s degree in
audiology and speech language pathology and working
with the children with HI and had occupational
knowledge of English. There minimum work experience
was 4 years. All the judges were from northern India
(Delhi, Utter Pradesh and Bihar), where mostly the
language spoken is Hindi.

Procedure: A covering letter which was composed of
introduction of the present researcher, topic of the
research and its objectives and an explanation of their
role in validation, and copy of drafted speech sounds
were given to all judges to validate the speech sounds.
The speech sounds were in written form. The different
speech sounds were chosen as per phonological
developmental stage of the child.

A four point rating scale was developed to validate the
written speech sounds, the rating criteria and points are as
follows

e 1-Not relevant &useful: It refers to the speech sounds
which are not much appropriate for daily use by the
parents for developing articulation under speech and
language skill for the hearing impaired child, but
able to be used for a research study.

e 2-Very Limited use & relevant: It refers to the
speech sounds which are very limited to use and less
appropriate for daily activities by the parents for
developing articulation under speech and language
skill for the hearing impaired child.

e 3-Mostly suitable & useful: It refers to the speech
sounds which are mostly suitable/ or relevant and
able to be use by the parents for developing most of
the articulation under speech and language skill for
the hearing impaired child.

e 4-Most relevant & Very useful: It refers to the
speech sounds which are most appropriate and very
useful and able to use for daily activities by the
parents for developing articulation under speech and
language skill for the hearing impaired child.

The following instructions were given to judges for
validation of the speech sounds:

1. Kindly rate the written speech sounds as per given
four point rating scales.

2. Write your comments for the speech sounds which
has been rated, 1- Not relevant & useful and 2- Very
limited use & relevant.

3. Indicate changes in wording if required.

4. Please also mention your suggestions, if any to
finalize the speech sounds to develop the word lists.

The speech sounds which rated as 4 (Most relevant &
very useful) and 3 (Mostly suitable & useful) by the
judges were retained for the development of word lists in
different word positions i.e. initial word position, medial
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word position and final word position. The speech sounds
which rated as 2 (Very limited use &relevant) and 1 (Not
relevant &useful) were not selected for the development
of word lists. After getting validation from the judges, 10
speech sounds were selected to develop word lists in
different word positions.

Statistics involvement: ANOVAs test was done to see the
significant difference among the groups for the selected
speech sounds. To signify that there was no significant
difference among the groups for the selected speech
sounds, intra-reliability test (spearman brown coefficient)
was also done.

RESULTS

Table 1 explains the list of the speech sounds which has
been selected after getting validation from the judges and
the p values. And p values shows that there are no
significance differences among the groups for the most of
the speech sounds. However there are few speech sounds
(i.e., S3, S4, S9 and S10) that approach significant level.
The speech sounds which are listed in table 1 are the
speech sounds which has been selected after getting
validation from the judges.

Table 1: comparison among the group i.e. parents (P),
special educators (SE) and ASLPs’ for the selected
speech sounds.

ASLP 3.0 1.22
2.8 1.09

9. Sound /d/ 28 0.44 0.02*
ASLP 4.0 0.00
3.0 1.00

10. Sound /a/ 28 0.44 0.02*
ASLP 4.0 0.00

Speech Standard
Sounds deviation

1. Sound/p/ SE 3.6 0.54 0.11
ASLP 4.0 0.00
P 34 0.54

2. Sound /h/ SE 3.0 0.00 0.13
ASLP 3.6 0.54
P 3.6 0.54

S Sound /e/ SE 3.0 0.00 0.00*
ASLP 4.0 0.00
P 34 0.54

4. Sound /t/ SE 3.0 0.44 0.02*
ASLP 4.0 0.00
P 3.0 1.00

5, Sound /k/ SE 26 0.54 0.05
ASLP 38 0.44
P 4.0 0.00

6. Sound /I/ SE 36 0.54 0.11
ASLP 4.0 0.00
P 3.2 0.83

7. Sound /s/ SE 3.0 0.00 0.09
ASLP 38 0.44

8. Sound /tf/ P 24 0.54 0.05
SE 3.0 0.96
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(*: Significant)

Word list for the speech sound /p/:

Initial word Medial word Final word
position position

Ipazni/ Ipepar/ /pazpa/
Ipatna:/ ltfa:pa:koal/ /sa:np/
Ipazpal/ /sapana:/ lja:p/
Ipank”a:/ /jalpazn/ /d"up/
Ipapita/ Ipapita/ Ib"azp/
Ipensll/ fod"yazpak/ Imazp/
Iplta/ fad"yazplka/ Ikap/
Ipepar/ /na:pana/ Ipamp/
[patong/ /jazpazn/ [topi/
Ipet/ /opana/ /pa:p/
Ipahla/ [sipazhi/ [top/
Jpatazka/ Itazpana/ lep/
[pair/ /ma:pna/ lazp/
Ipatla/ /la:psta/ /pazpi/
Ipul/ /ka:pana/ /nazp/

Word list for the speech sound /h/:

Initial word Medial word Final word
position position position
/hal/ /pahlya/ /tfuha/
ha:t"i/ /noha:na/ /loha/
/haldi/ /dahej/ [dohi/
/hawa:ljsha:j/ [joha:j/ /sya:hi/
ha:t"/ /mahol/ /suboh/
/howa/ /nohar/ Iviva:h/
[hazr/ [bazhar/ [bazrah/
/hasna/ /loha:r/ [terah/
/hojar/ /bohan/ [tfoudoh/
/hamola/ /da:hIna/ /samuh/
/hatya:ra/ /baha:dur/ Inlka:h/
/hans/ /baha:na/ /doha/
/halka/ Ipahala/ /solah/
/ha:rna/ /mohoan/ /slpa:hi/
/ha:lat/ [ra:hat/ /la:h/

Word list for the speech sound /e/:

Initial word

position

Medial word
position

Final word
position

fik"/ papita/ Imit"azi/
fit/ Ipasina/ Ipaktfsi/
/ina:m/ /nukila/ [motfli/
find"en/ Ibogitfa/ fped"azi/
fimel/ /marij/ /mazli/
fiswer/ /kaintin/ /motfi/
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fira:n/ /azina/ /slpazhi/ Nattu/ /solah/ [tazla/
firs"ya/ Ipatfis/ [rasoil /la:laten/ /khlla:una/ /sazikal/
fisa/ Itf"ebis/ [savacri/ Na:l/ /la:laten/ /kanka:l/
fid/ /k"oridena/ /kosa:i/ Mitfi/ /ma:llk/ /ka:la/
[itr/ [Irazjiv/ /baingeni/ NiK"na/ /mala:i/ Ipila/
fika:i/ Ironjit/ fika:i/ lorka/ /bllli/ fp"ul/
/ima:nda:r/ [agjit/ Ipltazji/ Norki/ /bazlok/ Ip"al/
/idga:h/ [omir/ /ma:tazji/ Nlora:i/ /ma:lin/ Imatfsli/
[gita/ [lokir/ Naki/ [lokir/ /mulazysm/ /kela/
Word list for the speech sound /t/: Word list for the speech sound /s/:
Initial word Medial word Final word Initial word Medial word Final word
position position position position position _position
[tobola/ /patong/ [kuta/ [santra/ /hasna/ [paisa/
[torbuj/ /Klta:b/ /s"orbot/ /solsh/ /pustok/ Iras/
[tota/ /sontra/ [azurat/ /seb/ /pensll/ [sotazis/
[terah/ /barton/ [tota/ /slhn/ [aziskrim/ /das/
[toklya/ Ivotan/ Ipatal/ [siti/ [rassi/ [rasi/
[torazju/ /sotais/ [lota/ /sona/ /basta/ Ig"azs/
[talalba/ Itfstori/ /kazgoja:t/ [sotazis/ [sarswati/ /b"ains/
lta:la/ /batok/ Ivastu/ [sya:hi/ [rasgula/ It"srmes/
[torka:ri/ /pustak/ 1"t/ /subah/ Ivastu/ /gllazs/
ftazla:b/ Ipltazji/ a:dat/ /slr/ /kIsa:n/ /bas/
[tong/ /maz:tazji/ [pata/ /sainlk/ /dost/ /dlvas/
[tokolif/ /bata:na/ Iplta/ /suraj/ /pasand/ /uda:s/
Jtazr/ [tfotur/ /ma:ta/ [saior/ [a:sazn/ Ipya:s/
/ta:na/ /na:tin/ Ina:ti/ [sajal /k"ubasurat/ /ma:usa/
[tutala:na/ /nartoki/ /papita/ [sazt/ [azsmazn/ /ma:usi/
Word list for the speech sound /k!/: Word list for the speech sound /tf/:
Initial word Medial word Final word Initial word Medial word Final word
position position position position position position
/kuta/ [toklya/ /nazk/ [tfuha/ /betfona/ /kavtf/
/kanga:ru/ [torkacri/ /d"olok/ [tfazr/ /na:tfona/ Nitfi/
/kek/ [tikat/ /kek/ [tfomatf/ [Katfaori/ [tfontf/
/komol/ /moka:n/ Ipa:lok/ [tfini/ [otfazr/ Ikazntf/
/klta:b/ [sazikal/ /batak/ [tfazdar/ /Kltfar/ katfu/
/kangon/ fikotis/ /na:uka/ tforkha/ Ipatfis/ /motfi/
/kadu/ fikis/ Nlazuki/ [tfita/ /batfa/ /batfa/
/ka:m/ /kanka:l/ /pustok/ [tfazku/ katfu/ /bagitfa/
/kal/ [lokari/ /nok/ [tfa:nd/ Ipatfa:si/ [tfomat(/
/ka:la/ /nazukori/ lek/ [tfa:lok/ Ipatfa:s/ Initfe/
/konka:l/ [lokal/ [rok/ Itfor/ [kantfon/ /nactf/
/ka:tona/ Ivyaktl/ /ka:ka/ Itfa:tfa/ [a:ntfal/ Itfa:tfa/
/kalazka:r/ /nlkslna/ Ikazki/ Itfazy/ [atfamnok/ Ipantf/
/Klsa:n/ /muka:bla/ /bazlok/ Itfaztfi/ Itfaztfazji/ Itfaztfi/
Ikala/ /kandaktor/ /ba:llka/ [tforana/ /sotfona/ [sarpantf/
Word list for the speech sound /I/: Word list for the speech sound /d/:
Initial word Medial word Final word Initial word Medial word Final word
position position position position position __position
/loha/ /gula:b/ /komoal/ /das/ /bandar/ /gend/
Na:t"i/ /d"olok/ /d"ol/ /da:nt/ fodrak/ [tfaznd/
/lota/ Ipazlok/ /bllli/ /dava/ /andar/ /parda/
/laddu/ /s"algom/ Itiela/ /darvazja/ /a:demi/ /kenda/
Nlokari/ /golat/ /penslal/ /do/ /ja:dugor/ /nadi/
/la:uki/ /kalom/ ltfazpa:kal/ /domkal/ /banda:gob"i/ /nandi/
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[daroga/ /kudana/ /nakad/
/dava:t/ [tfa:dar/ [fenda/
/dantomonjon/ /kuda:l/ /gond/
/dua/ a:dor/ [a:ulazd/
/dost/ /mojeda:r/ fid/
/da:ma:d/ /madoad/ /ja:du/
/da:g/ [paidal/ /da:da/
[da:l/ /bohazdur/ /nind/
[dahi/ /sundor/ /ba:d/

Word list for the speech sound /a/:

indicates good reliability for the speech sounds by all the
judges.

The developed word lists will be added in the Section V.
Articulation, under developing ‘Language stimulation
home training activity manual in Hindi for Parents of
children with hearing impairment’.** The word lists in
Hindi will be a tool for the Parents, Teachers and Speech
Language Therapists to work on different speech sounds
for the hearing impaired children with articulation errors.
And the word lists will also help to improve articulation
skills of other children with developmental disorders.
However, more number of words lists with pictures needs
to be developed and familiarization need to be done
before the word lists are used. And also the pictures
should be added to each developed word under each
speech sounds. Therefore, the children with HI will
understand better during the practicing sessions for the
articulation.

ACKNOWLEDGEMENTS

We would like to thank Director, AYJNIHH for his
permission to carry out the research as a part of PhD
programs, Mr. Kotian and Kaushal for helping in
statistical analysis. Mrs. Sulekha and Miss Rajvi for her
invaluable support in the study. We would like to thank
all the subjects for their participation in this study.

Initial word Medial word Final word
position position position
[omrud/ [darba:ja/ Ipazpa/
[ana:r/ [ona:r/ [tota/
[otfazr/ /banda:gob"i/ /santra/
Jona:na:s/ [otfazr/ lta:la/
fod"yazpak/ [tfazpazkal/ /sona/
fodrak/ [dova:t/ /ka:la/
Jad"yazplka/ [ona:na:s/ [batfa/
[andor/ fjazpa:n/ [bagitfa/
[a:domi/ Ipatfa:si/ /hasna/
[ont/ [parlva:r/ [tokona/
Jomoar/ /loha:r/ Ibola/
fonja:n/ /sona:r/ /klla/
Jomon/ /glla:s/ Ikela/
forma:n/ la:wazj/ /rona/
fondazj/ /slpa:hi/ /ba:la/
DISCUSSION

Development of word lists for the different speech
sounds: 15 speech sounds were written and it was given
to all the judges to rate and validate. Out of 15 speech
sounds, total 10 speech sounds were selected to develop
word list in different word position to work on
articulation errors for children with hearing impairment.
A similar pattern of finding was observed in the study
done by Ranjan R & Banik A,13 in which they developed
and validated different set of objectives to develop an
activity manual for the Parents. Total fifteen words in
Hindi were developed in different word position for the
selected speech sounds. The different word positions
were in initial word position, medial word position and
final word position. The words were taken from the story
books for the children. While selecting the words it was
kept in the researcher mind that the words should be very
easy and simple to read the word as in print. The
developed words were the mixture of bi-syllabic to
multisyllabic and most of the words were developed to
use in different routine in day to day activities at home.
The developed word lists are given in the appendix I.

Reliability of selected speech sounds: To know the
reliability of the speech sounds among the judges, intra-
reliability test (spearman brown coefficient) was done.
And intra-reliability test (spearman brown coefficient)
value, i.e., Alpha value was > 0.5 for all the groups. This

Funding: None
Conflict of interest: None declared
Ethical approval: Not required

REFERENCES

1.

World health organization. The world health report
life in the 21st century: a vision for all. Report of the
director general, Geneva, WHO1998.

Calvert R P, Silverman R S. Speech and deafness.
Revised edition AGB association, Washington, D.C.
1983.

McDonald E T, Aungst. Apparent independence of
oral sensory functions and articulatory proficiency.
In second symposium on oral sensation and
perception. Ed. By J. F. Bosma, Springfield 1970.
Elbert M, Gierut J. Handbook of clinical phonology:
approaches to assessment and treatment. San Diego,
CA: College-Hill Press 1986.

Mukundan E B G. Fundamentals of speech and
speech teaching- DSE (HI) manual. Kanishka
Publishers 2006.

Goda S. Articulation therapy and consonant drill
book. New York: Grune & Stration 1970.

Hegde M, Adriana Peria-Brooks M A. Sound
stimuli for /p/ /bl /f/ Iv/ Isl Iz/, book for treatment
protocols for articulation & phonological disorders.
Plural Publishing Inc 2006.

Hegde M, Peria-Brooks A A. Sound stimuli for /k/
/gl Im/ In/ [d/ /1], book 3 for treatment protocols for

International Journal of Research in Medical Sciences | October-December 2014 | Vol 2 | Issue 4 Page 1584



10.

11.

12.

Ranjan R et al. Int J Res Med Sci. 2014 Nov;2(4):1580-1585

articulation & phonological disorders. Plural
Publishing Inc 2007.

Hemalatha P. Development of articulation drill book
for cleft palate population in telugu. Master
dissertation, AlISH, University of Mysore 2011.
Kumari B. Development of articulation drill book
for cleft palate population in hindi. Master
dissertation, AlISH, University of Mysore 2012.
Keerthi Prasad B M. Development of articulation
drill book for cleft palate population in kannada.
Master dissertation, AIISH, University of Mysore
2011.

Paloor W M. Development of articulation drill book
for cleft palate population in malayalam. Master

dissertation, AIISH, University of Mysore 2011.

13.

14.

Ranjan R, Banik A. Development of language
stimulation home training activity manual in hindi
for parents of children with hearing impairment; a
pilot study. Frontiers of Language and Teaching
2012, 3: 255-263.

Ranjan R, Banik A. Development and validation of
the objectives for language stimulation home
training activity manual in hindi for parents of the
children with hearing impairment. Language in
India 2013, 13: 260-282.

DOI: 10.5455/2320-6012.ijrms20141163

Cite this article as: Ranjan R, Banik A. Development
of word list in Hindi for speech sounds to work on
articulation errors for children with hearing
impairment. Int J Res Med Sci 2014;2:1580-5.

International Journal of Research in Medical Sciences | October-December 2014 | Vol 2 | Issue 4 Page 1585



