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CHAPTER I

INTRODUCTION

 

In English—speaking countries, and in some other coun—

tries as well, speech and hearing clinicians have tools

available that are useful in the evaluation and treatment

 of communication disorders. These tools are suited to the
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culture and language idiosyncrasies of the countries.

In the country of India, it is evident that there is

a need for various kinds of materials and tests that can

be used to aid the audiologist and speech pathologist in

the evaluation process. Such materials and tests must, of

course, be suited to the language, culture, and general

frame of reference of the people for whom these materials

will be produced.

In the case of India, due to great differences in

language and culture, it is impossible to adapt tests and

materials that were developed in another language and cul—

ture.

One such tool, which by the very nature of it, must

be produced in the language indigenous to the area in which

it is to be used, is a test of phonetically balanced word

lists to test auditory discrimination. Since auditory

 



discrimination affects speech articulation, it is of value

to have phonetically balanced (PB) word lists for use as

part of a battery of tests administered to a subject with

defective hearing.

Purpose

 

The purpose of this present research was to construct

phonetically balanced speech discrimination word lists in

the Hindi language that could be used as a test of discrim-

ination in the evaluation of hearing problems of Indians ‘ i

 
speaking the Hindi language.

Importance of the Study
 

Some disciplines are of long—standing reputation and,

as the result of many years of study and research, they are

well established and systematized in their application in

all parts of the world. In other areas of study however,

which are of more recent origin as a recognized separate

discipline, there is still evidence of growth in organiza—

tion, acceptance and maturity. This is the case with the

field of Audiology and Speech Sciences which has really

made a place for itself only within the last thirty to forty

years. Even at the present time, in the United States of

America and Europe, where it is in its most sophisticated

degree of maturity, it may still be considered as a devel-

oping discipline.

In order for a profession to gain reputation and re-

spect from other professions, there must be certain



 

well—defined procedures and demonstrable results. Now, in

the U.S.A. and Europe, there is a growing degree of accep—

tance and recognition accruing to Audiology and Speech

Sciences, as is evidenced by the annual convention of the

American Speech and Hearing Association which year by year

attracts an increasing number of individuals connected with E3}

this field of research and practice.  Speech Pathology and Audiology in India may be de—

 
scribed as being still in its infancy of development. Only
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now is it beginning to be recognized as an important dis—

 cipline which can make a significant contribution to the

total development of the country.

Research is being carried forward to develop proce—

dures for evaluation of hearing disorders. But as for

Hindi PB word lists for testing speech discrimination--they

simply do not exist. This study then is presented as a

beginning in fulfilling such a need as has been described.

There are a few places in India where an interest in

Speech Pathology and Audiology is being established, where

research is being carried on and clinical programs are

serving the needs of the people. Among these places are

Vellore, Mysore, New Delhi, Bombay and Calcutta. The oldest

clinical program is operating in Bombay. Until about 1955,

the treatment of speech disorders was almost completely

neglected.l

 

1Margaret Eldridge, A History of the Treatment of

Speech Disorders (Edinburgh and London: E. & S. Livingston

Ltd., 1968), p. 19A.

 

 



 

According to the 1961 population census, of the four

hundred and forty million people then living in India, almost

one third indicated that Hindi was either their native

tongue or their preferred second language. It is probable,

therefore, that more Indians understand Hindi than any of

. . .. 2
the other fourteen maJor languages in India.

Questions
 

In this study, the following questions have been

asked and answered as will be seen in the following pages:

1. Is it possible to construct phonetically balanced

word lists in the Hindi language?

2. Are the test results obtained from the administra—

tion of each of the word lists reliable upon re—

peated administration?

3. Are there significant differences in scores ob—

tained for the two word lists?

Definition of Terms
 

Throughout this report the following terms will be

used as they are defined below:

Phoneme.——This refers to a family of closely related

speech sounds, which have the same acoustic characteristics

in spite of their differences. In the study of Hindi, the

student learns that each character of the alphabet has only

 

 

 

2Gordon H. Fairbanks and Bal Govind Misra, Spoken and

Written Hindi (Ithaca, N. Y.: Cornell University Press,

1966), p. v.
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one correct articulation. Therefore in this language it is

assumed that a phoneme is synonymous with each character

of the alphabet.

Phonetically balanced.-—". . . the speech sounds
 

within the list occur with the same relative frequency as

they do in a representative sample of . . . speech."3

Speech discrimination.-—Although this phrase is used

by many authorities, there seems to be a scarcity of defini—

tive discussion about this specific term. In talking about

the use of speech discrimination tests in the measurement

of hearing, Lafon has discussed discrimination and identi—

fication from the neurological and learning vieWpoints:

"The discrimination rests on an extraordinary analysis of

the nervous message, but it necessarily entails the identi-

fication of the acoustic messages."u

The present writer favors this reference, as it seems

most applicable in what is spoken of as "speech discrimina—

tion" in the context of this study.

Limitations of the Study

The subjects available for the initial testing of

these PB word lists were all adults who had received a for-

mal education at a higher level than that which the average

 

3Ira J. Hirsch, The Measurement of Hearing (New York:

McGraw-Hill Book Company, Inc., 19527] p. 1A7.

“J. C. Lafon, The Phonetic Test and Measurement of

Hearin (Springfield, 111.: Charles C. Thomas, Publisher,

19 3 p' 710

 

 

  

  

 



 

Indian in India receives. These subjects were college

students, both graduate and undergraduate, instructors and

some wives of these individuals. All of the subjects were

connected with Michigan State University. It was expected

that such a group would possess a familiarity with the

Hindi vocabulary and correct articulation that might not

be found generally in rural India.

The test presented in this study uses the Hindi lan—

guage in the PB word lists for the following reasons:

1. Hindi is the national language of India.

2. Hindi is spoken by more people in India than any

of the other thirteen major languages.

3. The present writer is more familiar with Hindi

than any of the other Indian languages.
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CHAPTER II

BACKGROUND

This chapter is a review of some of the literature

pertinent to a study on the construction of PB word lists

used in a test for speech discrimination. For the purposes   of this study the literature has been divided into two

categories.

 Studies Relgted to the Construction

of the Word Lists

 

 

The principles which have been used in constructing

PB word lists in English have been used in this present

study. James Eganl has given certain guidelines which have

been followed in this project. He recommends using testing

materials which are representative of conversational speech.

This is true for most testing purposes and it is certainly

true for the present purpose. The question of familiarity

was also mentioned by Egan. He referred to the balance

needed between the lists in terms of how difficult the

words were.

If a word list is to be useful it should include, as

nearly as possible, all the sounds of speech. Another

 

5James P. Egan, "Articulation Testing Methods," The

Laryngoscope, LVIII (19A8), 955-91.

7

 



control to which Egan referred in his research was normal

hearing for all his subjects.

Special mention should be made of the research of

Hirsh gg_§l.6 This has been a most valuable source, since

the experience of these researchers could be readily ap—

plied in the present instance.

The first question raised by Hirsh §t_al. was that of

familiarity. The purpose of a test of speech discrimina-

tion is not to determine the extent of a person's vocabulary,

but rather his ability to discriminate the various sounds

of the language. Therefore, it is important to keep in

mind the familiarity of the words included in the word lists,

and to maintain a balance in this respect from list to list.

Hirsh and his colleagues recorded the word lists in

their study on magnetic tape. This was done so that the

presentation could be made the same way every time it was

used. A 30—second 1000 c.p.s. calibration tone, at the

loudness level of the carrier phrase, was put at the begin-

ning of each list of words, so that individual operators

could set their levels at a constant signal.

Another important question is the intensity level of

the presentation of the word lists. Hirsh presented the

word lists at 15, 20, 30, no, 50, 60 and 70 db re: .0002

microbar. These intensity levels applied to the carrier

 

6Ira J. Hirsh, H. Davis, S. R. Silverman, E. G.

Reynolds, E. Eldert and R. w. Benson, "Development of

Materials for Speech Audiometry," The Journal of Speech

and Hearing Disorders, XVII (1952), 321—37.
 



"(1

phrase: Say the word . . ." It was found by Hirsh that

the scores of the subjects were consistently near 100 per

cent above 50 db. That is why in this present study the

presentation level has been fixed at 50 db since the main

consideration is the determination of the reliability of

the word lists. 1

Each list used by Hirsh was phonetically balanced;

that is, the speech sounds in each list occurred with the

same relative frequency as found in a representative sample

-
.
.

’

 
of English speech.

Various kinds of test materials are available for

7 has indicated thetesting speech discrimination. Carhart

advantage of using monosyllabic words, by pointing out that

they are sufficiently unpredictable for clinical subjects

so that individual speech elements must be perceived rela—

tively independently. At the same time they are superior

to nonsense syllables which are apt to baffle many subjects.

Carhart also refers to the PB—Max score. By this he

means that the word lists are presented at a level of suf-

ficient intensity so that the subject is enabled to make

his optimal discrimination score.

In the work of Peterson and Lehiste,8 the importance

of uniformity in word lists is stressed. It is necessary

 

7Raymond Carhart, "Problems in the Measurement of

Speech Discrimination," Archives of Otolaryngology, LXXXII

(1955), 253-60.

 

8Gordon E. Peterson and Ilse Lehiste, "Revised CNC

Lists for Auditory Tests," The Journal of Speech and Hearing

Disorders, XXVII (1962), 62-70.
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to be able to obtain the same results no matter which list

is used in a test. This involves the question of familiar—

ity of the materials used in compiling the word lists.

Peterson and Lehiste found that it was necessary to review

the CNC lists which they introduced in 1959. The result

was that some of the words had to be eliminated because they

were (1) relatively rare, (2) literary words, or (3) proper

names.

Studies Regarding the Hindi Language

and the Status of Audiology in India

 

 

The book by M. A. Ghatage has been invaluable in pro—

viding the groundwork for this study.9 The basis of

Ghatage's Phonemic and Morphemic Frequencies in Hindi was a
 

corpus of 19,211 words scientifically selected from a vari—

ety of sources yielding a representative sample of Hindi as

used today.

This corpus of words were painstakingly analyzed so

that accurate counts were made indicating the number of

times each word was used and the number of times each

phoneme was used. Each of these two lists were arranged

in two different ways. The words were arranged in descend—

ing order of frequency of occurrence and alphabetically,

and the phonemes were arranged in the same way.

 

9Amrit Madhav Ghatage, ed., Phonemic and Morphemic

Frequencies in Hindi (Poona: Dr. S. M. Katre, for Deccan

College Postgraduate and Research Institute, 196A).
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The work of Professor Ghatage of Poona University is

of recent publication (196A), and the present writer assumes

that it represents a valid analysis of the Hindi language.

i
n
.
.
.
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CHAPTER III

EXPERIMENTAL PROCEDURES

Information is given in this chapter regarding the

selection of subjects, the equipment employed in this study,

the compilation of the lists of words and a discussion of

the testing procedures employed.

Subjects

The subjects were thirty young adults. To qualify,

each subject had to be familiar enough with the Hindi lan-

guage so that he could converse and write in Hindi. Since

part of the testing required writing in Hindi, each subject

had to be able to write in the Devanagari script. Each sub—

ject was also required to pass a pure-tone, air conduction

audiometric test so as to ascertain whether or not he had

hearing within normal limits. This was ascertained by a

sweep test at 15 db (ISO).10 The frequencies covered in

this test were 125, 250, 500, 1000, 2000, A000, and 8000 Hz.

The subjects for this study were selected from the faculty

and student body of Michigan State University. In some cases

the wives of some of the students were also subjects.

 

10Here and throughout the study references to a certain

db level are according to ISO 196A standards.
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Equipment
 

The following equipment was employed for the prepara-

tion and analysis of the word list tapes:

Microphone (Electro Voice Model 635A)

Dual-track tape recorder (Ampex Model 601)

Magnetic tape (MMM 201 professional)

Power Level Recorder (Bruel and Kjaer Model 2305)

The following equipment was employed for administering

the pure tone and speech discrimination tests to the subjects:

Dual-track tape recorder (Ampex Model 601)

Clinical Audiometer (Beltone Model 150)

Speech Audiometer (Grason—Stadler Model 162)

1 pair headphones (Telephonic Model TDH—39)

1 pair headphones (Grason-Stadler Model D—l)

A pre—fabricated, double walled, sound treated room

(Suttle) was used in the recording of the tapes, and in

playing back the tapes to the subjects.

Procedures
 

Compiling the Word Lists

for the Test

 

 

Two considerations regarding balance were kept in

mind in choosing the words to be included in the two word

lists, namely, frequency of occurrence of the words in the

language, and frequency of occurrence of the phonemes in

the language.



1A

Ghatage11 placed the words of his total count of

19,211 in two lists. The second list was most pertinent

for the purposes of this study, since it ranked the words

in descending order of frequency. From this list all the

words were taken which consisted of one syllable, and had

a frequency of 10 or more. This resulted in a list of 173 :5:

words. For ease of calculation, two more words with fre—

quencies of 9 or 8 were added so that a total of 175 words 5

was finally selected. The characteristics of these words

therefore were that they were monosyllabic, familiar and §.J

consisted of one, two, three or four phonemes.

Ghatage made a count of the frequency of occurrence

of each phoneme appearing in the 19,211 words. His results

show that the total number of phonemes was 507,90A. This

total number of phonemes was then divided by the frequency

for each phoneme so that a determination could be made about

the relative frequency of each phoneme in the word lists

(see Appendix A).

On the basis of the foregoing calculations it was

determined how many times a phoneme should occur in each

of the two 50—word lists (Appendix B). With this informa—

tion as a guideline for phonetic balance and the 175 mono-

syllabic words ranked in order of frequency, words were

selected for each list so as to maintain a balance of word

familiarity, and phonemic balance. As far as possible the

 

llGhatage, op. cit., pp. 213-1A.
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correct frequency of occurrence for each phoneme has been

maintained for each list of words, so that if a phoneme

occurs N times in list #1, it should occur N times in

list #2. Where there has been a deviation from this ideal,

the phoneme occurs i one or two times from the ideal fre— ,

quency of occurrence. If the word lists had been composed :~»

of nonsense syllables the ideal could have been maintained

consistently, but these slight deviations have been neces—

sary due to the use of monosyllabic words which were also

familiar. The final working lists (#1 and #2) of Hindi PB

words are to be found in Appendices C and D.

One final word should be given about the number of

phonemes in each word list. Ghatage recognizes fifty

phonemes in Hindi, some of which do not occur frequently

enough to be counted even once in a 50—word list. There—

fore only thirty-two different phonemes have been used

(Appendix E). There is a total of 131 phonemes in list #1

and a total of 133 phonemes in list #2.

Making the Tapes for the Test
 

A copy of the two word lists found in Appendices C

and D were made, and when ready for recording on tape, were

submitted to Professor Y. P. Kapur, a Hindi-speaking faculty

member of the Department of Audiology and Speech Sciences

at Michigan State University, for examination. Accuracy of

words and spelling was confirmed.
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These word lists, fifty words in List #1 totally dif—

ferent from fifty words in List #2, were then read by a

young female adult Indian, a graduate student in Audiology

and Speech Sciences, whose mother tongue is Hindi. The

recording situation was arranged so as to achieve as ideal

a recording as possible. Before each PB word, a carrier

phrase was spoken in Hindi, which translated into English

would mean: "Please say after me ." The speaker moni—

tored herself as she spoke the carrier phrase, by watching

a VU meter on the tape recorder, and attempting to make the “*

peaks at the same loudness level. The PB words on the other

hand were not monitored in this way. Instead, they were

spoken with equal effort rather than equal loudness.12

When the two tapes had been recorded, the tapes were

run through the power level recorder, and a graphic recording

was obtained. An average of the peaks of the carrier phrase

was computed. Hirsh g£_g£. found it necessary to do this

so that they could put a half—minute of a 1000 Hz. calibra—

tion tone at the level of the carrier phrase at the inner

edge of each record so that individual operators could set

13
their levels on a constant signal. The procedure used by

Hirsh et al. was applied in this study, the only difference

being that the storage medium was magnetic tape instead of

 

l2Hayes A. Newby, Audiology (New York: Appleton-

Century-Crofts, 196A), p. 115.

 

l3Hirsh et al., op. cit.
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a disc. Since the two PB word lists were recorded on sepa-

rate tapes, the calibration tone for each list was computed

separately.

The tape on which the calibration tone was recorded,

was spliced to the beginning of each test tape. To facili—

tate the procedure in administrating the test, the second

list was spliced to the end of the first list.

Thus, the completed tape consisted of material in

the following order: a calibration tone of a half-minute

at 1000 Hz. representing the average of the carrier phrase

in Hindi PB word list #1, word list #1, the calibration

tone for list #2, and word list #2.

Testing the Supjects
 

Subjects were contacted by telephone, at which time

it was explained to them that they would be needed for two

sessions (a test and retest), that would be separated by at

least two weeks. The gap of two weeks between the two ses—

sions was a precaution to preclude any possible learning of

words of sequence of words from the first session to the

next.

Each subject was seated in the Suttle pre—fabricated,

double walled, sound treated room, and as a check on his

hearing acuity, a sweep check audiometric test at 15 db

at the frequencies 125, 250, 500, 1000, 2000, A000, and

8000 Hz. was administered to each ear separately. Those

subjects who passed this test were kept in the room, and

the first Hindi word list was presented to them. Preceding
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the presentation of the first word list, the subject was

instructed that he was required to make both oral and writ—

ten responses to what he heard. So, when he heard the voice

on the tape say, "Please say after me: 'jay'," for example,

he would have to say the word "jay" and also write it down

on a response form that was given to him. The form con—

tained fifty numbered spaces for the answers to each stimu—

lus from the tape. The oral responses were picked up by

a microphone in the listener's room and relayed to the opera—

tor so that he could monitor the test and make sure the sub-

ject was understanding the task. A visual check was main-

tained through the window of the listener's room also to

make sure that each word was written down in the appropriate

space. The reason for the written response was to provide

the tester with a permanent, objective record of each sub—

ject's responses. After list #1 had been presented, the

same procedure was followed for list #2. Two weeks or more

later the subjects were called in again and the word lists

presented to them in the same way as at the first time. The

second time, however, involved only the administration of

the word lists, and the hearing test was not repeated since

it was assumed that there would be no appreciable difference

in the acuity of the subjects' hearing during a period of

two weeks.

The responses of each subject were scored against the

two master lists of Hindi words from which the tapes were

made. These scores are presented in Appendix F.



CHAPTER IV

RESULTS

This chapter presents the major results obtained by

the procedures described in Chapter III. It includes a

discussion of validity and reliability, including the sta—

tistical procedures employed, and a discussion of the impli—

cations of these results in terms of the original questions

posed in this study.

The analysis of the Hindi language reported in the

Ghatage source already referred to, reveals such a system-

atic and scientific approach that it can be relied upon as

presenting a contemporary and accurate picture of the Hindi

language. Because of the assumed validity of this work by

Dr. Ghatage, it was felt that this could be an adequate

basis on which to build this test of speech discrimination.

The scores obtained from the administration of these

two PB word lists, show a very close relationship. One

would predict this, since all subjects had normal hearing,

and the two lists of words were supposed to be balanced in

terms of familiarity, number of phonemes used and frequency

with which each phoneme was used in each word list.

19
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The range of scores was from A7 to 50 out of a pos—

sible maximum score of 50. In order to determine the test—

retest reliability for each of the two lists, a Pearson

product moment technique was employed. The test—retest

reliability for list #1 was calculated to be .89 which was

significant at the .05 level of confidence. The test—

L
E
E

'
5
'

retest reliability for list #2 was calculated to be .87,

"
I
n

which was also significant at the .05 level. I

In order to determine if the subjects differed in

 

the scores between the lists, a student t technique was

employed in the difference scores (list #l-—list #2) for

each testing session. For session #1 the t was calculated

to be 1.00 which was not significant at the .05 level.

For session #2 the t was calculated to be .52 which was

not significant at the .05 level.

Based on the analysis it was assumed that the subjects

did not differ significantly on either list for either

session.



CHAPTER V

SUMMARY

The purpose of the present study was to examine the i

Hindi language with a View to developing phonetically bal—

anced word lists which could be used in a test of speech

discrimination.

 

From the analysis of the Hindi language as presented

by Ghatage,1utwo lists of PB monosyllabic words were con-

structed and administered to thirty subjects. These sub—

jects were selected from the Hindi-speaking pOpulation on

the campus of Michigan State University. A sweep check

audiometric test at 15 db ISO of the frequencies 125, 250,

500, 1000, 2000, A000, and 8000 Hz. was administered to

the listener subjects. This level of intensity was con-

sidered appropriate to determine if the subject's hearing

was within normal limits.

The word lists were administered in two sessions

separated by at least two weeks for each subject. The

loudness level when presenting the word lists was set at

a hearing level of 50 db. Since 0 db on the speech audio—

meter is equal to 20 db SPL, this loudness level could also

he referred to as 70 db SPL.

 

l“Ghatage, op. cit.
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The results of the study have answered the questions

which were posed at the outset, namely:

1. Is it possible to construct phonetically balanced

word lists in the Hindi language?

Are the test results obtained from the administra-

tion of each of the word lists reliable upon re—

peated administration?

Are there significant differences in scores ob—

tained for the two word lists?

Conclusions
 

Within the confines of this study, the following con—

clusions appear to be warranted:

1. It is possible to construct phonetically balanced

word lists in the Hindi language, and these word

lists may be used as a basis for constructing a

speech discrimination test.

From the high correlations obtained from the re-

peated administration of the word lists, it has

been demonstrated that they are reliable as tests

of speech discrimination.

There are no significant differences between

scores obtained on the two word lists, therefore

one could assume that the two word lists were

equally difficult.
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Implications for Future Research
 

Much work remains to be done in order to develop a

test of speech discrimination in the Hindi language. The

work represented in this study is only a beginning to what

may become a fully developed, tested and standardized speech

discrimination test of functional use to audiologists who

need a measure of a Hindi-speaking person's speech dis—

crimination score.

As has been noted the word lists in this study were

presented at only one loudness level. In order to obtain

an articulation curve, they should be presented at various

levels from perhaps 15 db to 60 db.

A further test of the suitability of this test would

involve presenting the word lists to a cross-section of

Hindi-speaking people, rather than only an academic oriented

population.

An item analysis of components of both lists should

be made.

Since there are other major languages in India, per-

haps similar tests could be developed in these languages

to be of service to the millions of people living in India

who do not speak Hindi.
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APPENDIX A

On the basis of Ghatage's findings, the following

list indicates the frequency with which each phoneme occurs

in modern Hindi. For example: on the average every eighth

phoneme in modern Hindi is /A/.

~N A 8 E: d 53

an a 11 31 03 65

a k 1A 3;; 66

S l' 15 n g 85

“C e 16 k I! 98

31 n 20 a b 98

a t 2A 1“ 98

f 1 2A 2, us 101

i 25 'a th 109

N 's 29 11 bh 111

A m 32 1“ w 133

R h. 33 $7 dh 1A1

0 p 36 J .u 161

D J A2 @ Rh 168

“61 1 A3 3 9 171

G 0 A5 a g 177

E 0 52 U! 9 200

a v 53 3; “11 3A2
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APPENDIX B

The total number of words from which the PB word lists

have been compiled is 175. These words contain A88 phonemes.

Therefore each word list of 50 words should contain about.

139 phonemes. On the basis of the list detailing the fre—

quency with which each phoneme occurs in Hindi, the following

table indicates the frequency with which each phoneme should

occur, ideally, in each list of PB words.

A 17 v 3 .

a 13 o 3

k 10 v 3

r 9 . d 3

e <13 2

n 7 3 2

t 6 g 2

I 6 a: 1

i 6 b l

3 5 o l

m A ts 1

h 14 th 1

P A bh l

J 3 av l

1 3 dh 1
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APPENDIX C

Hindi PB Word List #1

ha!

tha

kt

the!

vane

hon

dsou

R3

13

exk

tAk

Ah

Sr!

dsnx

pas

vex

or

let

tin

sath

_mxl

nam

d1

28

dc:

lag

jad

bhag

kaho

rakh

man

ti:

bits

darn

dhnn

nax

kavn

nit

PNS

ras

pram

tShut

k0!

pad

tar

3A“
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APPENDIX D

Hindi PB Word List #2
 

nor

thi

ton

bhi

nA

kvtSh

jAhe

h!

max

daab

d3a

vs

3P

ja

1009

par

In

Ram

din

ads

dOU

k!

Jet

VA

tSAl 29 i
fi
’
i
i
fi
fi
i
g
i
fi
i
§
é
fl
d
i
i

on

ham

dots

tSar

dexkh

k1:

dsan

bhav

bis

hath

PAhO

gat

sxr

Rab

nan

stfl

tell

sat

par

kal

S¢13

ant



APPENDIX E

This table indicates the actual frequency each phoneme

occurs in each PB word list.

 
 

Phoneme List 1 List 2 Phoneme List 1 List 2

A 1A 17 0 3 3

3 10 13 V 3 2

k 8 10 d 5 3

r 8 9 d3 3 2

e 7 9 S 2 2

n 8 7 Q 2 2

t 7 6 p A A

1 6 A a! l 1

1 5 6 b 2 1

s 5 7 O 0 l

m A 5 t3 1 1

h A 5 th 3 1

J 3 3 bh 1 1

l A 3 8° - 2 1

U 3 2 db 1 1

u 0 1 t3?! 1 1

Rh 1 1

3O



APPENDIX F

Following are the scores representing the correct

results of the two administrations of

lists, given at least two weeks apart.

Subjects

Session 1

 

List 1 List 2

A9 A8

A7 A8

A9 A9

A7 A8

A9 A9

A9 A9

50 50

50 A9

A9 A9

50 50

A7 A8

A8 A8

A7 A8

A8 A8

50 A9

A8 A8

A8 A8

A9 A8

A9 A9

A8 A8

A7 A9

A9 A9

A9 A8

A8 A7

A7 A7

50 50

A7 A7

A9 A9

A8 A7

A7 A8
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the Hindi PB word

Session 2

 

List 1 List 2

A9 A8

A7 A9

A9 A9

A7 A8

A9 A9

50 50

50 50

50 A9

A9 A9

50 50

A8 A8

A8 A8

A8 A8

A9 A8

50 A9

A8 A8

A9 A8

A9 A9

50 A9

A8 A8

A8 A9

A9 A9

A9 A9

A8 A8

A8 A7

50 50

A7 A7

50 A9

A9 A8

A8 A9
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m
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t
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