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CHAPTER I 

INTRODUCTION 

Since the beginning of time, man has tried to 

describe and calculate human behavior. Since behavior 

is an extroverted projection among other things, it is 

a manifestation of man's inner functions and drives. 

The behavioral scientist such as the audiologist has 

striven to combine responses with motives and drives, 

i.e., biases, to describe actual physiological func

tioning. The achievement of superior measures has 

resulted from improving existing procedures and 

developing new ones. It was interest in improving 

audiological technique that prompted this investi

gator to reevaluate one of the existing techniques, 

the Short Increment Sensitivity Index (SISI), to see 

if there could be unobserved variables which could 

influence performance. 

The inception of the SISI in 1956 by Jerger, 

Hartford, and Shedd brought a valuable tool to audio-

logical evaluation. The SISI was first described as 

a phenomenon v/here subjects, v/ho were able to detect 



very small amplitude changes superimposed over a pure-

tone signal, are given diagnostic classification.^ 

The SISI consists of a continuous tone, presented 

at the test frequency, at 20 db Sensation Level.2 At 

regular intervals, a 1 db, 200 msec, tone is superim

posed on the carrier tone. The subject is asked to 

signal the examiner when the presence of the tone is 

heard. After a presentation of 20 increments a score 

is derived (presentation correct X 5)» and is expressed 

in percentages. The possibility of false-positive or 

fadse-negative response is reduced either by entering 

a 5 db increment or no increment every fifth increment, 

depending on previous responses.3 

The SISI criteria Jerger used were thati 

(a) scores greater than S5% represented a positive 

response, indicating abnormally keen sensitivity to 

small intensity increments; (b) scores falling between 

^James Jerger, Joyce Lassman Shedd and Earl 
Hartford, "On the Detection of Extremely Small Changes 
in Sound Intensity," Archives of Otolaryngology, LXIX, 
No. 2 (February, 1959). PP. 330-3̂ 4-. 

2sensation Level is defined as the point where 
the subject responds to S^% of the signals presented. 

3James Jerger, "Recruitment and Allied Phenomena 
in Differential Diagnosis," Journal of Auditory 
Disorders, I (March, 19^1), p. 14-6. 
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20j5 and S5% were in the questionable category and, 

(c) those less than 20^ were considered negative.^ 

Table 1 shows the specific diagnosis as to locus of 

pathology, taken from his later sampling. 

TABLE 1 

SISI SCORE AND LOCUS OF PATHOLOGY 

Retro-
Conductive Cochlear cochlear 

Positive (55?S-100%) 2 20 0 

Questionable 
(20^-505^) k 0 1 

Negative {00%'15fo) 15 0 10 

Source: James Jerger, "Recruitment and Allied 
Phenomena in Differential Diagnosis," 
Journal of Auditory Disorders, I (March, 
1961), p. 149. 

It should be noted that the authors did not try 

to define the SISI as a test of recruitment or as any 

specific test for finding locus of damage. It was 

simply designed to be used in a test battery, and was 

only an implication as to site of lesion. 

Since the introduction of the SISI there has 

been considerable discussion as to the validity of the 

Ibid. 



test. Discrepancies between otologic, neurologic and 

SISI scores have led to some dissension among investi

gators. 

One of the original co-authors, Jerger, has 

reviewed the SISI for revision of interpretation and 

extension of diagnostic values. Jerger reported in a 

study completed in 19^2, that, of the frequencies 

tested 250 Hz, 1000 Hz, and 4000 Hz, the 250 Hz test 

tone did not show marked consistency. He also pre

sented data on the test-retest reliability that 

indicated there were larger standard deviations and 

higher scores on a second trial. The higher scores 

were attributed to a practice effect,5 

This prompted Griffing and Tuck to propose 

shortening the test by using only the responses from 

the first ten increments without jeopardizing the 

reliability of the test for most hearing-loss and 

frequency groups." 

5james Jerger, "Comparative Evaluation of Some 
Auditory Measures," Journal of Speech and Hearing 
Research, V, No. 1 (March, 1962), pp. 7-17. 

^Terry Griffing and Gary Tuck, "Split-Half 
Reliability of the SISI," Journal of Auditory Re
search, III, No. 2 (May, 1963)» po. 159-164. 



As originally stated by Jerger, et alt 

. • • we may be dealing with a disorder or 
function which merely stimulates an abnormally 
small difference limen, and then only under 
certain conditions. In view of the multiplic
ity of variables known to affect the conventional 
measurements of the different limen on normal 
ears, it seems conceivable that any one of a 
number of changes in the functional state of 
the ear should bias the measurement in some 
methodologies but not others.^ 

Modification and interpretation of the SISI have filled 

the journal articles since i960. Such factors as 

practice, carrier phrase, increment size, and inter

pretation have been under great discussion. 

Sanders and Simpson in 1966 ran a cross section 

of 111 subjects to determine SISI scores at various 

Sound Pressure Levels (SPL). They concluded 1 

If the inner ear receives an audible signal 
of 60 db SPL or greater a positive score will 
occur in all ears except those with abnormal 
adaptation. Negative scores occur in abnor
mally adapting ears regardless of intensity 
level of the carrier signal. Positive SISI 
scores indicate that the ear under test is 
functioning as a normal ear at equivalent 
SPL. Negative SISI scores for audible sig
nals of 60 db or greater are indicative of 
abnormal adaptation." 

7jerger, "Comparative Evaluations," pp. 7-17. 

8jay Sanders and Mary Simpson, "The Effect on 
Increment Size on Short Increment Sensitivity Index 
Scores," Journal of Speech and Hearing Research, IX, 
No. 2 (June, I966), pp. 297-304-. 



Thompson suggested a modified SISI technique for 

selected cases with suspected acoustic neurinoma, even 

though there was no appreciable loss. The method of 

presentation was one of presenting the carrier phrase 

at a subjective 75 db (attenuator dial setting). He 

then compared the normal ear with the affected ear. 

The normal ear could hear the increments when pre

sented at the high intensity, but the affected ear 

was unresponsive.9 

This was supported by Young and Harbert in I967 

in suggesting the use of a large increment to show 

decreased intensity difference limens in abnormally 

adapting ears, instead of the conventional small 

increments to demonstrate increased sensitivity due 

to presumed cochlear pathology.^^ 

Dr. Clair Hanley and Jack Utting wrote one of 

the most controversal critiques on the SISI in 1964. 

In their study using 48 college students in the 

^Gary Thompson, "A Modified SISI Technique for 
Selected Cases with Suspected Acoustic Neurinoma," 
Journal of Speech and Hearing Disorders, XXVIII, 
No. 3 (August, 1963), pp. 299-302. 

lOi, M. Young and Fred Harbert, "Significance 
of the SISI Test," Journal of Auditory Research, 
LXVII, No. 3 (July, 1967), p. 311. 



sample they suggested a change in increment size from 

1 db to .75 clb because their "one-in-twenty normal" 

ear produced a high SISI score and they felt from 

their sample that the lower increment would carry 

better diagnostic value.^^ 

The SISI was once again reviewed in 1964, by 

Yantis and Decker who tested subjects on a commercially 

available SISI unit. Through their range of tests 

they concluded I 

The SISI test has been proposed as a clinical 
technique useful in the differential diagnosis 
of cochlear pathology. This investigation sup
ports the technique and recommends the SISI as 
a routine audiological technique in the differ
ential diagnosis of abnormal auditory function. 

The range of scores reflects the fact that 
a few normal-hearing individuals do have rela
tively keen sensitivity to the small increment 
used in this test,12 

Yantis and Decker also posed the possibility of 

placing greater reliance on the 4000 Hz test frequency 

^^Clair Hanley and Jack Utting, "An Examination 
of the Normal Hearer's Response to the SISI," Journal 
of Soeech and Hearing Disorders, XXX, No. 1 (February, 
1964), pp. 58-65. 

l^phillip Yantis and Robert Decker, "On the 
Short Increment Sensitivity Index (SISI Test)," 
Journal of Speech and Hearing Research, XXIX, No. 3 
(August, 1964), pp. 231-246, 
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than at the 250, 1000, 2000, 4000 Hz, as originally 

tested.13 

They also reviewed the practice session in the 

test and concluded that the practice increments should 

be reduced to 1 db instead of the original 5 db, or 

possibly a preparatory set that would include the 1 db 

increment. 

Johnson reviewed test results in confirmed retro-

cochlear lesions. In his review of the SISI he noted 

that almost 20j5 of all cases produced high SISI scores, 

in opposition to their low score diagnostic category.^^ 

The literature would suggest that the SISI is 

a test of auditory sensitivity. Sensitivity has been 

compared to acuity by W. Dixon Wardi 

Sensitivity is the ability to detect a single 
signal I v/hile acuity is reserved for the ability 
to discriminate adjacent stimuli. In psycholo-
physical terms, the absolute threshold measures 
sensitivity, while the differential threshold 
indicates acuity.15 

13ibid. 

l^James Johnson, "Auditory Test Results in 110 
Surgically Confirmed Retrocochlear Lesions," Journal 
of Speech and Hearing Disorders, XXX, No. 4 (November, 
1965). p. 310. 

l^W. Dixon Ward, "Sensitivity vs. Acuity," 
Journal of Speech and Hearing Research, VII, No. 3 
(September, 1964), pp. 394-395. 



Since the usage of the term is sometime contro

versial, with regard to actual semantic content, the 

author defines the SISI as a test of auditory acuity. 

In studying the factors influencing acuity, the 

literature is rich in information. 

Bunch and Railford in 1931» published results 

of an investigation of race and sex differences in 

auditory threshold testing. Thresholds above 2000 Hz 

tended to be better in Negro men than in Caucasians, 

while women remained the same.l" 

David Shephard, Robert Goldstein and Benjamin 

Rosenblut in 1964 repeated the experiment. At 1000 

and 2000 Hz the white men and women heard better than 

their Negro counterparts. In a non-matched socio

economic group when the race groups were matched by 

education no significant results were reported, except 

when the slow-pulsed tone was used, then the Negro 

sample did better.17 

l^C. C. Bunch and T. S. Railford, "Race and 
Sex Variations in Auditory Acuity," Archives of 
Otolaryngology, XIII, No. 3 (March, 1931)» PP. 423-

l^David Shephard, Robert Goldstein and Benjamin 
Rosenblut, "Race Difference in Auditory Sensitivity," 
Journal of Speech and Hearing Research, VII, No. 4 
(December, 1964), pp. 389-393. 
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Rosen and colleagues found a difference between 

auditory thresholds in Negro and Caucasian in different 

culture populations and then posed the question as to 

whether the difference is due to the extrinsic factors 

stated, or if it reflects actual inborn differences 

between the biophysical systems of the white (Caucasian) 

race and those of the Negro race regardless of their 

culture.IQ 

Farrimond reviewed a study concerning age and 

hearing acuity. Even on the pure-tone test he found 

a variation in groups of old vs. young listeners. He 

then posed the theory that the differences were in 

(1) listening efficiency under threshold measurement 

conditions and (2) innate biological differences in 

auditory acuity. He also summarized that at low 

signal levels, listening techniques appear to affect 

auditory performance. More intelligent listeners appear 

to be maximally efficient at the commencement of the au

ditory test, therefore, they improve little with further 

l8"Presbycusis Study of a Relatively Noise-Free 
Population in Sudan," Transactions of the American 
Otologic Society, Vol. L, quoted in Thomas Farrimond, 
"Factors Influencing Auditory Perception of Pure Tones 
and Speech," Journal of Speech and Hearing Research, 
V, No. 2 (June, 1962), p, 196. 
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practice I less intelligent subjects appear to have a 

higher threshold initially.19 

In 1958 O'Neill and Grimm pointed out that the 

ideal type of sample should not be based solely on 

such concepts of population distribution, but should 

also take into consideration other vital statistics 

of a particular city, county, or state, i.e., distri

bution by sex, occupation, socio-economic position, 

etc.20 

Motivation can influence performance as 

Zwislocki et al., reported. Whether this motivation 

is inert or not is also a registerable variable. They 

reported that a learning effect does have a bearing 

on threshold testing. This learning effect is 

exemplified by the consistent improvement in acuity 

as the stimuli is presented.21 They also posed a 

l^Farrimond, "Factors Influencing Auditory Per
ception of Pure Tones and Speech," pp. 194-204. 

^^John O'Neill and William Grimm, "The Sampling 
Problem in a Hearing Survey," Archives of Otolaryn
gology, LXVII, No. 1 (January, 1958), pp. 69-70. 

21J. Zwislocki, F. Maire and A. S. Feldman, "On 
the Effect of Practice and Motivation on the Thresh
old of Audibility," Journal of the Acoustical Society 
of America, XXX, No. 4 (April, 1958), pp. 254-262. 
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question, "Can some obvious difference in the results 

of threshold measurements be explained by differences 

in sophistication between the groups of listeners?"22 

Geiger and Firestone summarized their study on 

the Estimation of Fractional Loudness by saying, "An 

individual's judgement of fractional loudness is 

easily and greatly influenced by the conditions of 

the test."23 

If it can be assumed that the SISI is based on 

the individual's judgement of the fractional loudness 

(increment)J and if it can be related to the implied 

definition of Zwislocki that the sophisticated 

listener is an originally clean slate, natural, naive 

person who was motivated and trained, then possibly 

the dissension or variability in test results con

cerning the SISI can be seen. 

The author found the literature on SISI testing 

to be interesting and highly provocative, though 

incomplete and insufficient in terms of defining 

22ibid. 

23p. H. Geiger and F, A. Firestone, "The 
Estimation of Fractional Loudness," Journal of the 
Acoustical Society of America, V, No, 1 (July, 1933). 
p. 30. 
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sophistication. Numerous references were made to the 

"naive" listener, with implications of a person un

familiar with the audiometric test employed. This 

can be assumed to be a degree of sophistication. As 

it has been noted, such factors as practice, intelli

gence, and listening techniques have been shown to 

affect both acuity and sensitivity testing. 

It was the purpose of tnis study to investigate 

a variable in listener sophistication to answer the 

dissension in SISI results. Posed as a null hypothesis 

(HQ). it is hypothesized that there is no difference 

in SISI scores of three normal hearing groupsi 

college population with specialization in auditory 

testing (considered sophisticated); general college 

population with no specialization in auditory testing; 

general non-college population with no regard to 

ethnic groups or socio-economic status. The alternate 

hypothesis (H^) v/as that at least two of the treat

ments were significantly different. The test for 

significance v/as considered to be at the .05 level 

of confidence. 

It was hoped that this study would contribute 

to the information available for clinicians in giving 

full diagnostic value to the techniques used in 

auditory evaluation. 



CHAPTER II 

METHODS AND PROCEDURES 

In order that the probability of obtaining valid 

and reliable results from this study be maximized, the 

procedures and equipment to be used were thoroughly 

evaluated prior to the actual testing of subjects. It 

is the purpose of this chapter to describe procedures 

and instrumentation utilized in this study. 

Instrumentation 

Audiometer 

The audiometer used in this study was an 

Allison Laboratories Model 22 Clinical and Research 

Audiometer. The audiometer frequency accuracy is 

^ Ifo throughout the frequency range tested. The 

audiometer, which was calibrated to International 

Standards Organization (ISO) standards, is a dual 

channel machine offering push button frequency 

selection and tv/o independent, continuously variable 

attenuators calibrated in 1 db increments. The 

audiometer v/as equipped with a SISI unit commercially 

designed to meet standards of administering the 

14 
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SISI.2^ The unit was marked for designation of 5 db, 

4 db, 3 db, 2 db, and 1 db SISI increments. There was 

also a level marker for "off," "variable" and "cali

brated," Calibration accuracy is 1 0.5 db over any 

5 db interval and i 1.5 db over total range. Channel 

1 of the audiometer was used to provide the test 

signal for all subjects. In calibrating the audiom

eter, all measures were taken from Channel 1 with the 

red earphone. 

Earphones 

A matched set of TDH-39 10 Ohm. headphones with 

MX41AR cushions was used throughout the testing 

period. Only the red or right phone was used during 

testing and this phone was calibrated with the 

audiometer. 

Test Chamber 

All testing was performed in an Industrial 

Acoustic Company (lAC) sound treated chamber model 

403 SP. The chamber was of double wall construction 

with insulation material between these walls. Acous

tic tile lined the walls, ceiling and the door. The 

2^Jerger, Shedd and Hartford,"Detection of Small 
Changes in Sound Intensity," pp, 330-344. 
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experimenter maintained direct visual contact with the 

subjects by use of an observation window and two-way 

speech communication with two-way speech communication 

provided through the talk-back feature incorporated in 

the audiometer. The ventilation system utilized during 

testing came equipped on the chamber with temperature 

in the lAC room kept at a constant 75-80 degrees 

Fahrenheit. Lighting in the room was accomplished 

with a 60 watt bulb used in the indirect lighting 

system. 

Calibration 

The audiometer was calibrated before and after 

each testing session. The session was defined as tv/o 

or three subject tests with no intermittent audiometer 

power turn-off. The calibration v/as performed using 

an Allison Audiometer Calibration Unit, Model 300. 

Only Channel 1 and the red or right earphone v/as 

calibrated. 

The SISI unit was calibrated for increment size 

at the start and end of the entire investigation. The 

1 db increment size was I.05 db when the level 

selector was set on "calibrated," Note was made on 

the visual increment as registered on the V-U Meter. 

This notation was used before each subject. 
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Subjects 

Thirty subjects were divided equally into three 

10-member groups, according to "sophistication," as 

defined earlier. The criteria for all groups was 

normal hearing, (normal hearing is described as no 

history of persistent hearing difficulties, with the 

ability to pass a 15 db ISO screening test),25 no 

physical limitation, with equal distribution between 

males and females. They were selected from a 19-26 

age range and were Caucasian. Specific groupings had 

variability in occupation, education and "sophistica

tion," Group I consisted of persons trained to listen 

by profession for a period of at least two months. 

This group consisted of the audiologist and speech 

pathologist. Their course work included at least one 

class in auditory testing, and they had had at least 

three years of college with passing marks (2.0 of a 

4.0 scale). This group carried the connotation of 

"sophisticated listener." Group II had the same 

general criteria as Group I, except that they did not 

have the training in auditory testing. They were from 

25Fredric L. Darley, "Identification Audiometry," 
Journal of Speech and Hearing; Disorders, Monograph 
Supplement No, 9 (September, I96I), p. 43. 
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the general college environment with a minimum of one 

year of college. Groups I and II were enrolled at 

Texas Technological College in at least twelve hours 

at the time of testing. Group III had the same general 

criteria as Group I except that they were taken from 

the general labor category. Their only stipulation on 

education was that they had never attended a college 

or university and that they could not have been exposed 

to auditory threshold testing more than once. 

Testing Situation 

Before the subjects entered the test chamber, 

they filled out a case history (App. A). This was 

reviewed to see if the subjects could fulfill partial 

criteria requirements. These were the absence of 

persistent hearing difficulties and related physical 

limitation. 

Pure-Tone Test Procedure 

The subject was seated in the lAC room facing 

the v/indow and given the following instructions: 

I am now going to test your hearing. I am 
going to place an earphone over each ear, 
but I shall test only one ear at a time. 
The object of the test is to find the point 
v/here you can just barely hear the presence 
of the tone. As soon as you first hear the 
tone, raise your hand. When you no longer 
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hear it, let your hand back down. Sometimes 
the tone will be high in pitch, sometimes low 
in pitch. The tone may be loud or very soft. 
We will do this until I am satisfied that we 
have the point where you can just detect the 
presence of the tone. Do you understand? Do 
you hear better with one ear than the other? 
If so, we'll test the better ear first; if 
not, we'll start with the right ear. Listen 
very carefully. 

Preceeding the instructions, the earphones were 

placed on the subject aind the lAC room door was closed. 

The investigator sat at the audiometric console facing 

the subject through the window. 

Using Channel 1, the subjects were then screened 

at all frequencies (125, 250, 500, 1000, 2000, 4000, 

8000 Hz) using a level of 15 db.^^ The criteria for 

fail was no response at any one frequency. Both ears 

were tested. If the subject passed the screening 

test, then the pure tone (air) 1000 Hz threshold was 

found binaurally using the following procedure: 

1. Present the subject a tone of sufficient 
intensity to evoke a clear and concise 
response (40 db Sensation Level). 

2. Decrease the tonal level until the 
stimulus is definitely inaudible in 
steps of 10 db. 

3. Increase in 5 db steps until response 
is again made. 

4. Decrease 15 db and start tonal presen
tation ascending in 5 db steps until 
response is again made. 

2^Ibid. 
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5. Decrease 15 db and start tonal presenta
tions again in steps of 5 db until response 
is again made (tonal presentations should 
be 1-2 sec. in duration with sufficient 
recovery time between presentations).27 

Both ears were tested with a notation of the lowest 

ear and threshold recorded on scoring form (App. B). 

SISI Test Procedure 

Next, presented binaurally at 40 db Sensation 

Level, the following instructions were presented: 

Now you will hear a steady sound in your ear 
for about two minutes. The sound will be very 
faint. During the time it is on, you will 
occasionally hear a little jump in loudness. 
V/hen you think you have heard one of these 
short loudness jumps, raise your hand momen
tarily. Do you understand? 

V/hen the patient indicated that he clearly 

understood these instructions, the tester adjusted the 

attenuator to 20 db above the patient's threshold (see 

pure tone test-App. B), adjusted the increments to 5 

db, and turned the signal into the patient's earphone. 

It was because of calibration difficulties, that only 

the right ear was tested. The only exception for 

27w. Hughson and H. V/estlake, "Manual for Pro
grammed Outline for Rehabilitation of Aural Casualities-
Both Military and Civilian," Transaction of the American 
Acad, of Opthalmology, Otolaryn.gjology, Supplement 48 
(1944). 
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excluding subjects after the screening test was when 

there was a 10 db threshold variable between ears 

with the left ear showing a lower threshold at 1000 

Hz. 

A complete test run involved the presentation 

of 28 increments. The first five increments were 

5 db in magnitude and served only to familiarize the 

patient with the task. After this initial practice 

period, the magnitude of the increments was reduced 

to 1 db, and the actual test run, consisting of the 

presentation of 20 one-decible increments, started. 

In order to record correct responses and number of 

presentations, the tester had a pen and paper at the 

console. In order to guard against the possibility 

of either false-negative or false-positive responses, 

three additional increment presentations were inter

spersed v/ith the 20 test increments as follows: 

after five 1 db increments had been presented and 

responses scored, the sixth increment was altered 

according to these rules: (1) If the subject had 

responded to two or less of the five increments, the 

sixth increment was set to 5 db, or, (2) If the 

subject had responded to three or more of the five 

increments, the sixth increment v/as withheld, by 
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depressing the tone interrupter switch. 

This procedure was continued throughout the 

test run, i.e., after the fifth, tenth and fifteenth 

1 db increment, the next increments are either in

creased to 5 db or removed entirely. Responses to 

these three "catch" items were not included in the 

final score. 

The number of correct responses (possible 20) 

is multiplied by 3$ and the number expressed as a 

percentage (possible lOOfo) is recorded on the recording 

scoring form (App. B) under SISI, by group. The 

patient was then thanked and dismissed. 

It was decided that the data would be analyzed 

utilizing a Randomized One-Way Analysis of Variance28 

and the Duncan Multiple Range Test.^^ 

2%illiam K, Ickes, "Applied Statistics in 
Speech Pathology and Audiology," Department of Speech 
Publication, Texas Technological College (Revised 
August 1, 1967). 

^^H. C. Fryer, Concepts and Methods of Experi
mental Statistics (Boston: Allyn and Bacon, Inc., 
1966), pp. 262-265. 



CHAPTER III 

The purpose of this chapter is to describe the 

results obtained from the investigation. 

The design selected for analyzing the data was 

a Randomized One-Way Analysis of Variance30 and the 

Duncan Multiple Range Test. 

The null hypothesis (HQ) is stated that there 

is no difference between SISI scores of the normal 

hearing groups: college population with speciali

zation in auditory testing (considered sophisticated); 

general college population with no specialization 

in auditory testing; general non-college population 

with no regard to ethnic groups or socio-economic 

status. This could be express mathmatically as 

Ti = T2 = T3 = 0, where T stands for treatments or 

groupings. 

The alternate hypothesis (H^) v/ould be that 

at least two of the treatments are significantly 

different. 

The test for significance was considered to be 

at the .05 level of confidence. 

30ickes, "Applied Statistics," (August, I967). 

23 
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Table 2 shows the raw score data which was 

compiled. 

TABLE 2 

RAW SCORE DATA* 

GROUPS 
Treatment I Treatment II Treatment III 

Subjects (Sophisticated) (Gen. College) (Non-College) 

Si 

S2 

^3 

H 

S5 

S6 

S7 

S8 

S9 

SlO 

Me am 

Median 

Mode 12, 

Range 

16 

19 

12 

20 

11 

20 

16 

18 

12 

15 

15.9 

16 

16, 20 

11-20 

14 

19 

15 

7 

18 

18 

6 

7 

1 

15 

12.9 

15 

15, 18 

1-19 

14 

5 

5 

10 

16 

0 

1 

3 

3 

12 

6.9 

5 

3, 5 

0-16 

^Expressed as correct responses 
per 20 test increments. 
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The means ranged from 15.9 (Group I) to 6.9 

(Group III) with a mean of means of 11.9. Group II 

showed a mean slightly higher than the mean of means 

with 12.9. 

The distribution of Group I was trimodal (12, 

6, 20) while Group II and Group III v/as bimodal with 

15 and 18, and 3 and 5» respectively. 

The dynamic ranges for the groups displayed from 

11-20 (Group I), 1-19 (Group II), and O-I6 (Group III). 

One interesting characteristic of the dynamic ranges 

v/as that as the level of sophistication decreased, 

the basil and ceiling scores decreased representatively. 

The median of the scores shov/ed an interesting 

skevmess comparison. Group I (I6) and Group II (15) 

were positively skewed while Group III (5) was nega

tively skewed. Kertosis was not figured because of 

sample size. 

This data was subjected to the Randomized One

way Analysis of Variance and the results are demon

strated on Table 3. 

The table F (F ^95) at the .05 level of signifi

cance with 27 degrees of freedom is 3*35.-̂ ^ i"t can 

31lbid. 
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be seen that 3.35 is less than 7.749 or the computed 

F so the null hypothesis is rejected at the .05 level 

of confidence. 

TABLE 3 

ANALYSIS OF VARIANCE (ANOV) 

Sums of Mean 
Source of Variation df Squares Squares Frj 

Treatments 
Error 
Total 

2 
27 
29 

420 
730.7 
1150.7 

210 
27.1 

7.749* 

*Signifleant at .05 level of confidence 

To make pair-wise comparisons of the means, the 

Duncan Multiple Range Test was used.32 Table 4 shows 

the data displayed. 

TABLE 4 

DUNCAN MULTIPLE RANGE TEST 

Group # III II 

Significant Range* 2.91 3.05 
Least Significant Ranges 4.80 5.03 
Sample Means 6.9 12.9 15.9 

*Charles R. Hicks, Fundamental Concepts of 
Design of Experiments (Baltimore: Holt Rinehart, 
Watson, 1966), p. 277. 

32Fryer, Experimental Statistics, pp. 262-265. 
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Comparisons were made using the differences 

between means. The significant range v/as taken from 

the Hicks table using an alpha (confidence) level of 

.05 with 27 degrees of freedom.33 The Least Signif

icant Range (LSR) was computed using the following 

mathematical computation: 

S- = MS, 
X 'W 

N 
LSR = (Significant Range) (S-) 

Whereas MŜ y is the mean square error due to the within 

treatment from the ANOV table.3^ Again, the level of 

confidence was .05 with 27 degrees of freedom. The 

N stands for the number of observations within each 

group.35 

Since 6 (difference between means of Group III 

and II) is greater than 4.80, then Group II and Group 

III are significantly different at the .05 level of 

confidence. 

Also, since 9 (difference betv/een means of 

Group I and Group III) is greater than 5.03 then 

33Ibid. 

34ickes, "Applied Statistics," (August, I967). 

35ibid. 
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Group I and Group III are significantly different at 

the .05 level of confidence. 

The only interaction that did not show signifi

cance at the .05 level of confidence was the relation

ship between Group I and Group II. The difference 

between means was 3» which was below 4.80. 

The alternate hypothesis (H^) cannot"be rejected, 

In other words, there was a significant difference be

tween Groups I and II and Group III at the .05 level 

of confidence. The measure of this was the Duncan 

Multiple Range Test. 



CHAPTER IV 

SUMMARY, CONCLUSIONS AND IMPLICATIONS 

The purpose of this study was to test the 

listening sophistication in auditory testing using 

the Short Increment Sensitivity Index (SISI). A 

review of the literature revealed that sophistication 

has been implied but never investigated specifically 

for a single auditory test. It has been observed 

that controlled experiments have shov/n marked dif

ferences. The primary interest, that of improving 

audiological techniques, prompted this investigator 

to evaluate the SISI for possible variables. 

The investigation was specifically designed to 

test the following, expressed as a null hypothesis: 

There is no difference between SISI scores of three 

normal hearing groups: (1) College population with 

specialization in auditory testing (considered 

sophisticated), (2) General college population with 

no specialization in auditory testing, and (3) General 

non-college population, with no regard to ethnic 

grouping or socio-economic status. 

An alternate hypothesis v/ould be that at 

29 
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least two of the groups would differ significantly 

from the third. The confidence level that constituted 

a significance level is .05. 

Summary 

Instrumentation 

An Allison Model Twenty-Two Audiometer was used 

as the pure tone source for this investigation. A 

matched set of TDH-39 earphones were available to 

present the signal to the subjects. The SISI unit 

that is commercially available on the audiometer was 

used for SISI presentations. 

All testing was performed in an Industrial 

Acoustic Company (lAC) sound treated chamber. This 

chamber assured a sufficiently low ambient noise level 

for the testing. 

Periodically throughout the experiment the 

audiometer and all related equipment was calibrated 

using an Allison Calibration Unit, Model 300. This 

procedure allowed the experimenter to keep the experi

ment as closely controlled as possible. 

Selection of Subjects 

Fifteen males and fifteen females between the 

ages of 19 and 26 years inclusive, served as subjects 
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for this study. Two-thirds (10) of each sex were 

students at Texas Technological College and one-half 

(5) of this group were students in audiology and 

speech pathology. All of this group had had at least 

one course in auditory testing. Each subject passed 

a 15 db hearing screening test and had no persistent 

ear trouble. The amount and the type of academic 

training determined the sophistication classification 

of groups. 

Procedure 

The subjects were administered the standard 

Short Increment Sensitivity Index (SISI) together 

with pure tone scores and lowest threshold ear. 

Where the left ear was lower than the right ear by 

10 db, the subjects were dismissed. The SISI was 

administered through Channel 1 of the audiometer and 

the right or red earphone. This was done to simplify 

calibration procedures. 

Results 

The data frequency distribution v/as analyzed. 

The ir.eans ranged from 15.9 (Group I) to 6,9 (Group III) 

with medians from l6 (Group I) to 5 (Group III). All 

groups were multimodal with the modes ranging from 
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20, 12, and 6 (Group I) to 5 and 3 (Group III). The 

ranges showed basal-ceiling scores of 11-20 (Group I), 

1-19 (Group II), and 0-l6 (Group III). 

The scores were analyzed using a Randomized One

way Analysis of Variance and the Duncan Multiple 

Range Test. 

The analysis of variance revealed a computed 

F ratio of 7.749 which was below the 3.25 table F 

score, thus rejecting the null hypothesis (HQ). 

The Duncan Multiple Range compared pairs of 

meeins between groups. The differences of these 

groups were compared to the Least Significant Range 

(LSR). The results showed a significance between 

Groups I and III (9-5.03) and Groups II and III (6-4). 

The interaction betv/een Groups I and II (3-4.8) did 

not show a significant difference. These results 

indicate that the alternate hypothesis (H^) cannot 

be rejected. 

Conclusions 

The statistical analysis produced the following 

conclusions: 

(1) The "sophisticated" college listener 

(audiology and speech pathology students) scored 
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significantly higher on the SISI than the non-college 

subjects. 

(2) The general college subjects scored signifi

cantly higher on the SISI than the non-college subjects. 

(3) The sophisticated college listener and the 

general college liatener did not make significantly 

different scores, although the tendency toward higher 

scores was demonstrated by the sophisticated listener. 

Implications 

The implications of this study were many. The 

results demonstrated that in using an auditory test 

such as the SISI, there is an amount of sophistication 

involved. The scores were indicative of the degree 

of assumed sophistication. The lowest scores were of 

the unsophisticated, defined as the non-college or 

Group III. Although the difference in scores between 

the trained or sophisticated listener (Group I) and 

the general college (Group II) were not significant 

at the .05 level of confidence, there v/as a definite 

trend that indicated a higher level of sophistication 

in Group I. 

This study may have implications v/hich could 

be brought to bear on seeming discrepancies found 
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in the literature. Jerger, Hartford and Shedd in their 

original presentation support the notion that an in

tensity increment of 1 db be used.36 on the other 

hand, Hanley and Utting state that ,75 db is more 

realistic,37 it should be noted that Jerger, Hartford 

and Shedd used run-of-the-mill subjects from a general 

clinical population for their standardization pro

cedure, whereas Hanley and Utting used college 

students. 

The present study would suggest that both 

groups of researchers are possibly correct if one 

defines the experimental population. The seeming 

discrepancy is explained by the listening sophisti

cation of the experimental population used by both 

research groups. 

Furthermore, it v/ould seem logical to continue 

to use a 1 db increment for general clinical use 

since such a population would tend to be more like 

that used by Jerger, Hartford and Shedd. 

36Jerger, Shedd and Hartford, "Detection of 
Small Changes in Sound Intensity," pp. 330-344, 

37Hanley and Utting, "Normal Hearer's Response 
to SISI," pp. 58-65. 
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APPENDIX A 

CASE HISTORY 

Name Age Sex Date 

SOCIAL HISTORY 

1. Parents; Mother 

2. School attended 

3. Husband or Wife 

4. Vocation 

Father 

Grade 

5. Number of children in family 

6. Average yearly income 

MEDICAL HISTORY: 

1. Age at onset of loss 

2. 

3. 

4. 

5. 

6. 

7. 

Cause (M.D.'s Diagnosis) 

Last seen by doctor Name 

Severe earaches which ear 

Running ears which ear 

Tinnitus which ear 

Infectious diseases? (Measles, so 
pneumonia, venereal disease, etc. 
What When ^ 

M.D. 

when 

when 

when 

arlet fever, 
) 

Severity 

38 
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8. History of tonsilitis, sinusitis, or upper 
respiratory infections, -etc.i 

9. Treatments or operations on ear, nose, or throat; 
What When 

10. Family history of defect 

11. Effect of pregnancy (adult female clients) 
a. Number of children 

b. Any change in hearing with successive 
pregnancies? Yes No 

c. Is client now pregnant? Yes No 

12. Drugs once in quantity or regularly? 

13. Does client use tobacco? Yes No 
Estimate amount 

14. Other physical defects 

15. Do you have dizzy spells or lose your balance? 



APPENDIX B 

RESULTS I SCORING 

Subject 
(sex) 

1 
(male) 

2 
(male) 

3 
(male) 

4 
(male) 

5 
(male) 

6 
(female) 

7 
(female) 

8 
(female) 

9 
(female) 

10 
(female) 

Group 
(ear) PT 

I 
SISI 

Group 
(ear) PT 

II 
SISI 

Group III 
(ear) PT SISI 

I I 

i 1 

I I 

PT - Pure Tone Threshold 

SISI - Short Increment Sensitivity Index 
expressed as responses per 20 and 
percentage ( ) of 100?̂  
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