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ABSTRACT

EFFECTS OF EXPERIMENTER BIAS UPON PURE-TONE
AND SPEECH AUDIOMETRIC TEST RESULTS

by Nicholas M. Hipskind

The purpose of this investigation was to determine
whether certain types of previous audiometric information
causes the tester to influence pure-tone and speech audio-
metric results. Specifically, this study was concerned
with the possibility of testers' expectancy effects on
audiometric responses obtained from normal hearing adults,
hard-of-hearing adults having either conductive or sen-
sorineural hearing impairments, and normal hearing child-
ren having either normal or defective articulation.

Two groups of testers were used that varied con-
siderably in terms of amount of training in clinical audi-
ology skills. One of the groups consisted of four pre-
doctoral students majoring in audiology at Michigan State
University and the other group was composed of four
undergraduate students who were majoring in audiology and
speech sciences at Michigan State University.

The study was composed of four experiments that

were designed to study the phenomena of experimenter
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(tester) bias and effect as related to pure-tone and
speech reception threshold measurement and speech dis-
crimination. The variables were as follows: age of
subjects, audiometric tests employed, articulation of
subjects, status of subjects' hearing mechanism, sophisti-
cation of testers, and types of previous audiometric

information.

Experiment I
In this experiment four sophisticated clinical
audiologists were employed as testers to study experi-
menter bias and effect upon pure-tone air-conduction
thresholds and speech reception thresholds of eight

normal hearing adults.

Experiment II
In this experiment the same four testers were
utilized to explore the bias and effect phenomena as re-
lated to pure-tone air and bone-conduction thresholds and
speech audiometry scores (speech reception thresholds and
speech discrimination scores) of eight adults with sensor-
ineural hearing disorders and eight adults with conductive

hearing impairments.




Nicholas M. Hipskind

Experiment III
In this experiment the same four testers were
used to investigate the bias and effect phenomena as re-
lated to pure-tone air-conduction thresholds and speech
audiometry scores (speech reception thresholds and speech
discrimination scores) of sixteen normal hearing children.
Half of the children had defective articulation and the

remaining eight had normal articulation.

Experiment IV
In this experiment four unsophisticated testers
were used to study experimenter bias and effect as related
to pure-tone air-and bone-conduction thresholds of sixteen
hard-of-hearing adults. Half of these subjects had a
sensorineural hearing loss and half exhibited a conductive

hearing disorder.

The clinical and statistical results of this study
indicated that there were no significant differences be-
tween audiometric scores obtained by testers as a result
of having either correct or erroneous previous test in-
formation. The results showed that each tester under
each experimental condition (actual test results, better
than actual test results, poorer than actual test results,
and no test results) obtained audiometric results that

were approximately the same. The results also indicated
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that previous audiometric information was no more
infulential in eliciting an observable bias for speech
audiometry than for pure-tone audiometry. Finally, the
amount of sophistication of testers did not significantly

affect the test results.
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CHAPTER I

INTRODUCTION

In the field of audiology, research has been
conducted regarding reliability and validity of audio-
metric tests. Research on threshold reliability has
been concerned with inherent stability of electronic
equipment used in the measurement of auditory thresholds
or the inherent stability of the human auditory threshold
itself. There has been very little experimental evidence
reported regarding the reliability and validity of speech
audiometry. Also, there are no reported studies related
to how the experimenter or audiologist may affect the
reliability and validity of audiometric tests. A few
articles, however, suggest that a certain amount of error
may be attributed to preconceived expectations of the
tester. Thus, according to the literature reviewed, there
is a dearth of information concerning experimenter biases

and effects on clinical audiometric results.

Purpose of the Study

The major purpose of this investigation was to
determine whether certain types of previous audiometric

information cause the tester to influence obtained



pure-tone and speech audiometric results. Specifically
this study was concerned with the possibility of testers'
expectancy effects on audiometric responses obtained from
normal hearing adults, hard-of-hearing adults having
either conductive or sensorineural hearing impairments,
and normal hearing children having either normal or defec-
tive articulation.

Two groups of testers were used that varied con-
siderably in terms of amount of training in clinical
audiology skills. They were pre-doctoral students in
audiology and undergraduate students who were taking an
introductory course in audiology. The basic question
posed prior to the investigation was as follows: does
previous audiometric test information cause the tester to
influence significantly audiometric scores as a function
of the following variables:

1. degree of sophistication or amount of training
of the tester

2. the auditory sensitivity of the subject
(normal hearing, conductive hearing loss or
sensorineural hearing loss)

3. pure-tone air-conduction versus bone-conduc-
tion thresholds

4. speech reception thresholds
5. speech discrimination scores

6. pure-tone threshold versus speech reception
thresholds

7. defective articulation versus normal articu-
lation on speech audiometric scores

8. adults versus children subjects



Based on the variables listed above the following
research questions were posed.

1. Does previous audiometric test information
(true or erroneous) influence significantly sophisticated
audiologists when obtaining pure-tone air-conduction
thresholds from normal hearing adults?

2. Does previous audiometric test information
(true or erroneous) influence significantly sophisticated
audiologists when obtaining pure-tone air-conduction
thresholds from adults having a sensorineural hearing
disorder?

3. Does previous audiometric test information
(true or erroneous) influence significantly sophisticated
audiolists when obtaining pure-tone air-conduction
thresholds from adults having a conductive hearing impair-
ment?

4. Does previous audiometric test information
(true or erroneous) influence significantly sophisticated
audiologists when obtaining pure-tone air-conduction
thresholds from normal hearing children?

5. Does previous audiometric test information
(true or erroneous) influence significantly sophisticated
audiologists when obtaining pure-tone bone-conduction
thresholds from adults having a sensorineural hearing

disorder?



6. Does previous audiometric test information
(true or erroneous) influence significantly sophisticated
audiologists when obtaining pure-tone bone-conduction
thresholds from adults having a conductive hearing impair-
ment?

7. Does previous audiometric test information
(true or erroneous) influence significantly sophisticated
audiologists when obtaining speech reception thresholds
from normal hearing adults?

8. Does previous audiometric test information
(true or erroneous) influence significantly sophisticated
audiologists when obtaining speech reception thresholds
from adults having a sensorineural hearing disorder?

9. Does previous audiometric test information
(true or erroneous) influence significantly sophisticated
audiologists when obtaining speech reception thresholds
from adults having a conductive hearing impairment?

10. Does previous audiometric test information
(true or erroneous) influence significantly sophisticated
audiologists when obtaining speech reception thresholds
from normal hearing children having normal speech articu-
lation?

11. Does previous audiometric test information
(true or erroneous) influence significantly sophisticated
audiologists when obtaining speech reception thresholds
from normal hearing children having defective speech

articulation?



12. Does previous audiometric test information
(true or erroneous) influence significantly sophisticated
audiologists when obtaining speech discrimination scores
from adults having a sensorineural hearing disorder?

13. Does previous audiometric test information
(true or erroneous) influence significantly sophisticated
audiologists when obtaining speech discrimination scores
from adults having a conductive hearing impairment?

14. Does previous audiometric test information
(true or erroneous) influence significantly sophisticated
audiologists when obtaining speech discrimination scores
from normal hearing children having normal speech articu-
lation?

15. Does previous audiometric test information
(true or erroneous) influence significantly sophisticated
audiologists when obtaining speech discrimination scores
from normal hearing children having defective speech
articulation?

16. Does previous audiometric test information
(true or erroneous) influence significantly unskilled
testers when obtaining pure-tone air-conduction thresholds
from adults having a sensorineural hearing disorder?

17. Does previous audiometric test information
(true or erroneous) influence significantly unskilled
testers when obtaining pure-tone air-conduction thresholds

from adults having a conductive hearing impairment?




18. Does previous audiometric test information
(true or erroneous) influence significantly unskilled
testers obtaining pure-tone bone-conduction thresholds
from adults having a sensorineural hearing disorder?

19. Does previous audiometric test information
(true or erroneous) influence significantly unskilled
testers obtaining pure-tone bone-conduction thresholds
from adults having a conductive hearing impairment?

The primary intent of this research was to deter-
mine whether in a clinical audiometric evaluation previous
audiometric information contributes significatnly to
obtaining erroneous audiometric configurations and there-
fore, misdiagnosis. As stated above, the literature shows
that researchers in audiology have ignored, experimentally,
the influences of experimenter biases in recording audio-
metric test results. Several articles make reference to
the fact that auditory scores are sometimes erroneously

" reported because of the otologist's past experiences, but
these statements are not based upon experimental evidence.
According to Sataloffl, a serious mistake made when ob-
taining audiometric results is for the audiologist or
otologist to have preconceived ideas of the patient's

auditory sensitivity at various frequencies and conclude

lJoseph Sataloff, "Pitfalls in Routine Hearing
Tests," Archives of Otolaryngology, 73 (1961), pp. 717-726.




that a specific audiometric configuration always means a
specific pathology. A variety of variables such as physio-
logical, psychological, and methodological are considered
to be the major sources of error in audiometry.l

About forty years ago, psychologists began to in-
vestigate experimentally the personal effects that
examiners had on the test scores obtained from their
clients.2 The literature reveals that studies on experi-
menter bias and experimenter effects have been conducted
in many different disciplines. However, none of the
reported investigations were conducted involving the
sense of hearing nor have any of these studies been con-
cerned with threshold measurement. As previously stated,
however, studies have been designed in the field of
audiology to determine the major sources of errors
encountered in audiometry. Factors contributing to errors
include faulty calibration of equipment, ambient noise,
and the use of different psychophysical methods to obtain

thresholds.

lWallace S. High, Aram Glorig, and James Nixon,
"Estimating the Reliability of Auditory Threshold Measure-
ments," Journal of Auditory Research, 1 (1961), pp. 247-
262.

2Robert Rosenthal, "Experimenter Attributes as
Determinants of Subjects' Responses," Journal of Projective
Techniques, 27 (1963), pp. 324-331.




In the interest of accurate audiometric
assessment, it is important to know whether previous
audiometric information does cause the audiologist to
influence significantly the patients' audiometric scores.
Because of the paucity of information in this area of

audiology, this study was proposed.

Definition of Terms

The following terms have been used extensively
in this investigation. For clarification and convenience,
they are defined below.

Experimenter Bias.--Occurs when the experimenter
obtains results from the subject that he expects to obtain.1

Experimenter Effect.--Occurs when different ex-
perimenters obtain different data from the same subjects.2

Normal Hearing.--For the purpose of this study,
this term means that the individual's pure-tone air and
bone-conduction thresholds are interweaving (+ 5 dB) and
are no poorer than 25 dB (ISO 1964 standard) for the
octaves between 250 and 8000 Hz.

Conductive Hearing Loss.--For the purpose of this

study, this term means that the hearing loss is due to an

1Neil Freidman, Daniel Kurland, and Robert Rosenthal,
"Experimenter Behavior as an Unintended Determinant of
Experimental Results," Journal of Projective Techniques,
29 (1965), pp. 479-490.

21pid.



impairment in the outer or middle ear or both in the
presence of a normal inner ear. The condition is observed
clinically when bone conduction thresholds are normal and
air-conduction thresholds are depressed. A person was
considered to have a conductive hearing loss whenever

his bone-conduction thresholds for 250, 500, 1000, 2000,
and 4000 Hz were at least 10 dB more sensitive than the
same frequencies tested by air-conduction. Also, the
sensitivity of the bone-conduction thresholds could be

no poorer than 25 dB (ISO 1964 standard).

Sensorineural Hearing Loss.--For the purpose of

this study, this term means that the hearing loss is
attributed to malfunction of the inner ear. The condition
is observed clinically when air and bone-conduction
thresholds are interweaving (+ 5 dB) and a hearing loss

is present. A person was considered to have a sensori-
neural hearing loss when thresholds were poorer than 25

dB (ISO 1964 standard) for at least the frequencies of

2000, 4000, and 8000 Hz.



CHAPTER II

REVIEW OF THE LITERATURE

This chapter is concerned with the reliability of
pure-tone and speech audiometric thresholds and speech
discrimination scores. It is also concerned with research
conducted regarding the phenomena of experimenter bias and
experimenter effect. Specifically, the chapter reveals
the diversified areas in which these phenomena have been
studied and the dearth of information existing in the area

of audition.

Threshold Measurements

Man has been interested in the measurement of
hearing sensitivity for the past four centuries.1 However,
this interest long preceded the development of standard-
ized test methods and equipment that adequately and
systematically measured auditory sensitivity.

Electronic equipment has been developed that is
thought to measure precisely auditory thresholds via

pure-tone and speech stimuli. Scientists have not,

lJohn J. O'Neill and Herbert J. Oyer, Applied
Audiometry (New York: Dodd, Mead & Company, Inc., 1966) ,
pp. 36-51.
10
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however, developed an instrument to determine auditory
thresholds without having a human relate instructions,
manipulate dials, interpret results, or make recommenda-
tions. Even auditory thresholds obtained by so-called
automatic audiometry cannot be isolated from some type of
human influence. Thus, when attempting to define auditory
thresholds, a number of variables, including the human
variable, must be taken into account.

Dixon Wardl pointed out auditory threshold is not
a simply defined phenomenon. According to Ward, the long
accepted definition that threshold is a constant energy
barrier (". . .if the signal energy exceeds this level,
it will be perceivedy if the energy is less than this
critical value, it will not") is no longer adhered to by
authorities of threshold measurement. Persons sophisti-
cated in areas pertaining to auditory threshold measure-
ment are well aware of the inadequacy of this definition.
It is presently known that numerous variables must be
controlled‘when attempting to define or measure the human
auditory threshold. Some of these variables include:
the spectrum and duration of the stimulus, the psycho-
physical method employed when conducting the measurement,

practice effects, instructions given to the subject, the

1Dlxon Ward, "Auditory Fatigue and Masking," ed.
James Jerger, Modern Developments in Audiology (New York:
Academic Press, 1963), pp. 242-243.
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emotional state of the subject, age of the subject,
listener fatique, medical history of the subject, trans-
ducer placement, calibration and stability of the equip-
ment, sophistication of the examiner, and ambient noise
in the test environment.

Authorities in audiology and otology are in agree-
ment with Ward in believing that auditory thresholds can-
not be defined as a static phenomenon that is only
dependent on the stimulus being presented. Many of the
above variables that influence auditory thresholds have
been enumerated by High, Glorig, and Nixon.l

Sataloff2 also has listed various pitfalls common
in audiology and otology that influence auditory thresholds.
One of the most consequential is that the audiologist or
otologist or both have a biased expectancy of what a
threshold ought to be and then consciously or unconsciously
record and interpret thresholds as a function of these
expectancies.

Rintelmann and Harford3 explained that in Bekesy

audiometry, where the listener traces his threshold

lHigh, Glorig, and Nixon, "Estimating Reliability
of Thresholds," pp. 247-262.

2Sataloff, "Pitfalls in Routine Hearing Tests,"
pp. 717-726.

3william F. Rintelmann and Earl R. Harford, "Type
V Bekesy Pattern: Interpretation and Clinical Utility,"
Journal of Speech and Hearing Research, 10 (1967), pp.
733=-737%.
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independent of the tester presenting the stimulus, errors
still arise in the classification of such thresholds.
These authors pointed out explicitly how Bekesy type
classification can be influenced significantly by errone-
ous interpretations of the separation between continuous
and pulsed stimuli. Further, according to Stream and
McConnelll different thresholds are obtained when slight
differences in subject instruction are given for the
adjustment of a pure-tone in automatic audiometry.

Even when the aforementioned variables are con-
trolled there is still appreciable fluctuation in the
human auditory threshold. Investigations have shown that
at a given time a specific stimulus of determined magni-
tude may elicit a response, and at another moment this
same stimulus with increased intensity will not be per-
ceived by the same 1istener.2 Menzel3 has attempted to
explain the fluctuation of auditory thresholds and the

variability related to threshold measurement. He stated:

1Richard W. Stream and Freeman McConnell, "A
Comparison of Two Methods of Administration in Bekesy-Type
Audiometry," Journal of Auditory Research, 4 (1961), pp.
263-271.

2

Ward, "Auditory Fatigue and Masking," pp. 242-243.

30tto J. Menzel, "Error in Audiometry," Eye Ear
Nose and Throat Monthly, 42 (1963), p. 74.
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". . .in nearly all instances something other than the
intended stimulus has determined the overt responses upon
which the auditory measurement is based."

From the literature reviewed, it is quite evident
that the auditory threshold must be defined according to
measurement technique for each research project in which
threshold values are obtained. This is particularly
necessary when defining the extent to which the variability
of measurement can deviate on repeated measures. In other
words, threshold can be defined theoretically as a parti-
cular point with a * 2 decibel of variability, or it can
be defined as a specific point with a + 5 dB margin of
variability. Often, the amount of variability is depen-
dent upon the size of the attenuator step (2 dB versus

5 dB) employed in the threshold measurement.

Reliability of Audiometric Tests

Whenever an experimenter or clinician administers
a test or a series of tests he is usually interested in
the validity and the reliability of the instrument or
instruments he uses. The validity of a test is the degree
to which the instrument measures what it purpérts to
measure. The reliability of a test is how consistently
the instrument measures a specific parameter.

Since the primary purpose of this investigation

was to determine how the consistency of various audiometric
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tests was affected by a number of testers receiving
different audiological information, it was necessary to
determine the reliability of the tests used in this re-
search project.
Jergerl defines reliability as applied to audio-
logical tests in the following manner:
Reliability is repeatability of test scores. Abso-
lute consistency refers to the absolute variability
in performance from test to retest. It is concerned
with basic precision of measurement irrespective of
the extent to which rank order is preserved from test
to retest. It is defined by the standard error of
measurement. It may be concretely visualized as the
standard deviation of random error of measurement--
symbolized Se.
Following are the test-retest results obtained by
various investigators concerning the audiometric stimuli

used in this study.

Pure-Tone Air-Conduction Stimuli

In 1939 Witting and Hughson2 conducted a study
to determine the errors in pure-tone air-conduction
thresholds of hard-of-hearing and normal hearing indivi-
duals. These authors found that on repeated threshold

measures the smallest variability occurred at 1000 Hz with

1James F. Jerger, "Comparative Evaluation of Some
Auditory Measures," Journal of Speech and Hearing Research,
5 (1962), pp. 3-17.

2E. G. Witting and Walter Hughson, "Inherent
Accuracy of a Series of Repeated Clinical Audiograms,"

Laryngoscope, 50 (1940), pp. 259-269.
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125 and 8000 Hz showing the greatest variability. The
major findings of Witting and Hughson are enumerated
below.

1. Hard-of-hearing individuals exhibit an inher-
ent error of less than 5 dB for pure-tone air-conduction
stimuli. The least variability occurred at 1000 Hz.
Normal hearers were more consistent and exhibited less
variability at each of the frequencies tested.

2. several large deviations occurred during the
testing that were not explained by the authors; however,
all of the large deviations were found with the hard-of-
hearing subjects.

3. Subjects tended to demonstrate better thresh-
olds on repeated measures even when these repetitions
were made two years after the initial testing.

4. Variations greater than reported by these
authors should be considered erroneous and related to
factors other than the listener's hearing sensitivity.

Carhart and Hayes1 confirmed Witting and Hughson's
findings that the standard error of measurement of air-
conduction audiometry is a function of frequency. They

found that 1000 Hz was the least variable frequency

lRaymcnd Carhart and Claude Hayes, "Clinical Re-
liability of Bone Conduction Audiometry," Laryngoscope,
50 (1940), pp. 1084-1101.
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5.9 dB). These authors reported the following standard
errors of measurement: 6.5 dB at 250 Hz, 5.9 dB for 1000
Hz, and 6.8 dB for 4000 Hz.

Jergerl found the absolute variability for air-
conduction audiometry to be 5 dB at 250 Hz, 6 dB at 1000
Hz, and 4.7 dB at 4000 Hz. These variations are compar-
able to the findings of Carhart and Hayes.

In an attempt to standardize clinical procedures
for obtaining pure-tone air and bone-conduction thresholds,
Carhart and Jerger2 found that when presenting pure-tone
stimuli in an ascending manner, the test-retest repeat-
ability for 250 Hz was 4 dB, for 1000 Hz was 4.6 dB, and
for 4000 Hz was 7.2 dB.

Harris and Myers3 found that the inherent stability
of pure-tone air-conduction thresholds for normal hearers
was less than + 5 dB. These authors found that when using
a 1 dB step attenuator, this variability or inherent

stability were reduced from * 5 dB to * 2 dB.

lJames Jerger, "Comparative Evaluation of Some
Auditory Measures," pp. 3-17.

2Raymond Carhart and James Jerger, "Preferred
Method of Determination of Thresholds," Journal of Speech
and Hearing Disorders, 24 (1959), pp. 330-345.

3J. Donald Harris and Cecil Myers, "Experiments
on Fluctuations of Auditory Acuity," Medical Research
Laboratory U. S. Naval Submarine Base, New London, Conn-

ecticut, Volume XI No. 13 Report No. 196, 22 June 1952,
Project NM 003 041.21.08.
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Pure-Tone Bone-Conduction Stimuli

Carhart and Hayes1 measured the absolute
consistency of pure-tone bone-conduction stimuli and were
interested in determining the relationship between air-
conduction and bone-conduction threshold stability. They
found the test-retest reliability for bone-conduction
thresholds to be equally or more reliable than for air-
conduction. They concluded that when bone-conduction
audiometry is administered in an appropriate manner, its
accuracy is as good as that of air-conduction audiometry.
As was found for air-conduction stimuli, the least
variability occurred at 1000 Hz (5.4 dB). This variability
increased as the frequencies became higher. The authors
reported absolute variability of 5.4 dB for 250 Hz and
6.6 dB for 4000 Hz.

Jerger2 also concluded that test-retest reliability
for bone-conduction audiometry is comparable to conven-

tional air-conduction audiometry.
Spondaic Word Stimuli

Although audiologists have notions of test-retest

consistency based upon empirical clinical evidence, there

1Carhart and Hayes, "Clinical Reliability of Bone
Conduction Audiometry," pp. 1084-1101.

2Jerger, "Comparative Evaluation of Some Auditory
Measures," pp. 3-17.
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is a dearth of laboratory information on the test-retest
consistency of speech audiometry.l

Research indicates that the average value for the
pure-tone air-conduction thresholds of 500, 1000, and
2000 Hz correlate positively with speech reception
thresholds obtained by using spondaic words.2'3’4’5

Hudgins and his associates6 developed two lists
of spondaic words which were named Auditory Test No. 9.

The authors determined that the absolute test-retest

lpid.

2Raymond Carhart, "Speech Reception in Relation
to Pattern of Pure-Tone Loss," Journal of Speech Disorders,
11 (1946), pp. 97-108.

3Raymond Carhart, "Individual Differences in
Hearing for Speech," Annals of Otology, Rhinology, and
Laryngology, 55 (1946), pp. 223-267.

4James F. Jerger, Raymond Carhart, and Tom W.
Tillman, "Some Relations Between Normal Hearing for Pure
Tones and for Speech," Journal of Speech and Hearing, 2
(1959), pp. 126-140.

5Harvey Fletcher, "A Method of Calculating Hearing
Loss for Speech from an Audiogram," Journal of the Acoust-
ical Society of America, 22 (1950), pp. 1-5.

6C. V. Hudgins, J. F. Hawkins, J. E. Karlin and
S. S. Stevens, "The Development of Recorded Auditory Tests
for Measuring Hearing Loss for Speech," Laryngoscope, 57
(1947) , pp. 57-89.
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reliability of these words was 2.8 dB. Hirsh and his
associatesl developed the CID Auditory Test W-1 (based on
Auditory Test No. 9) to measure speech thresholds. How-
ever, these authors did not publish test-retest values
for the W-1 test.

In a study comparing 2 and 5 dB methods of deter-
mining spondee thresholds (speech reception thresholds),
Chaiklin and Ventry2 found that when using a 2 dB-step
attenuator, ninety-three percent of their twenty-seven
subjects had test-retest differences from 0 to * 6 dB.

No subject had a test-retest difference greater than 8 dB.

Chaiklin and Ventry3 reported that Barrett found
that ninety-six percent of his normal hearing subjects
repeated speech reception thresholds within + 6 dB and
that a joint study conducted by the National Institute of
Health in cooperation with the Veterans Administration
reported that ninety-three percent of their subjects had

test-retest scores of + 6 dB on spondee words.

1Ira Hirsh, Hallowell Davis, S. Richard Silverman,
Elizabeth G. Reynolds, Elizabeth Eldert, and Robert Benson,
"Development of Materials for Speech Audiometry," Journal
of Speech and Hearing Disorders, 17 (1952), pp. 32I-337.

2Joseph B. Chaiklin and Ira M. Ventry, "Spondee
Threshold Measurement: A Comparison of 2- and 5- dB
Methods," Journal of Speech and Hearing Disorders, 29
(1964), 47-59

3Joseph B. Chaiklin and Ira M. Ventry, "Functional
Hearing Loss," ed. James Jerger, Modern Developments in
Audiology (New York: Academic Press, 1963), pp. 76-125.
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The results of studies conducted by Rhum and
Carhart1 and Tillman and Jerger2 have shown that test-
retest variability should not exceed *+ 6 dB for spondee

words.

Speech Discrimination Stimuli

For the past twenty-five years monosyllabic words
have been used to measure a listener's ability to dis-
criminate speech. The first monosyllabic word lists were
the twenty PB-50 word lists constructed at Harvard during
World War II. From these original lists several mono-
syllabic, phonetically balanced word lists have been
developed. All of these lists consist of fifty one-
syllable words that are relatively familiar to most
1isteners.3

Tillman and Carhart4 developed four lists of fifty

phonetically balanced monosyllabic words, Northwestern

lHoward B. Rhum and Raymond Carhart, "Objective
Speech Audiometry," Journal of Speech and Hearing Research,
1l (1958), pp. 169-178.

2Tom W. Tillman and James F. Jerger, "Some Factors
Affecting the Spondee Threshold in Normal-Hearing Subjects,"
Journal of Speech and Hearing Research, 2 (1959), pp. 141-
lée.

3Raymond Carhart, "Problems in the Measurement of
Speech Discrimination," Archives of Otolaryngology, 82
(1965), pp. 253-260.

4Tom W. Tillman and Raymond Carhart, "An Expanded
Test for Speech Discrimination Utilizing CNC Monosyllabic
Words Northwestern University Test No. 6, USAF School of
Aerospace Medicine Areospace Medical Division (AFSC) Brooks
Air Force Base, Texas (1966), pp. 1-12.
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University Auditory Test No. 6, to measure speech
discrimination. These lists were found to be equivalent
and yielded good test-retest reliability. At a 24 dB
sensation level the absolute variability of these words
for normal hearers was 2% and it was 3.9% for individuals
with sensorineural hearing impairments. In a study con-

ducted by Rintelmann and Jetty1

at Michigan State Univers-
ity it was found that the standard error of measurement
for Northwestern University Auditory Test No. 6 was 3.58%
when presented to normal hearers at a 24 dB sensation
level.

Haskins2 developed four lists of fifty phonetically
balanced words for testing children. These were named PBK-
50's. Haskins stated: ". . .the retest presentation used
during the present study appears to be unsuitable as a
means of estimating the reliability of the materials and
the procedures employed." Nevertheless on PBK-List 1,

which was the List used in the present investigation,

Haskins reported test-retest values of 2,.48%.

lwilliam F. Rintelmann and Albert J. Jetty,
Reliability of Speech Discrimination Testing using CNC
Monosyllabic Words" (Unpublished Study, Michigan State
University, 1968).

2Harriet Haskins, "A Phonetically Balanced Test
of Speech Discrimination for Children," (Unpublished
Master's Thesis, Northwestern University, 1949).
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Carhartl stated:

In general as long as the test items are meaning-
ful monosyllables for the patient and their phonetic
distribution is appropriately diversified, one 50-
word compilation is relatively equivalent to another.

Therefore, based on Carhart's statement, it is assumed
that the Phonetically Balanced Kindergarten Word Lists
have approximately the same test-retest repeatability as

the Northwestern University Auditory Test No. 6.

Summary

It has been adequately established that for pure-
tone air and bone-conduction thresholds, the test-retest
repeatability should not exceed * 5 dB for the octave
frequencies between 250 and 8000 Hz. In other words,
test-retest variability for conventional pure-tone audio-
metry should be no greater than *+ 5 dB. When employing
spondee words to establish speech reception thresholds,
it has been found that test-retest variability should not
exceed * 6 dB. Also, there is a positive correlation
between pure-tone air-conduction thresholds of 500, 1000,

and 2000 Hz and speech reception thresholds.

lCarhart, "Problems in the Measurement of Speech
Discrimination," p. 254.
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Although more sophisticated research is needed
concerning test-retest reliability of phonetically balanced
monosyllabic words, it has been illustrated that these
words have an absolute consistency on the order of * 4%.

The Phenomena of Experimenter Bias
and Experimenter Effect

The placebo effect in medical practice illustrates
that humans can be readily influenced. Shapiro gave a
detailed description of the placebo effect.

This is the psychological, physiological, and
psychophysiological effect of any medication or pro-
cedure given with therapeutic intent, which is inde-
pendent of or minimally related to the pharmacological
effect of the medication or to the specific effects
of the procedure, and which operates through the
psychological mechanism. W@Although the pharmacological
effect of a drug may have been deleterious or of little
consequence to the organism, its effect could have been
beneficial nevertheless.

It can be said that the placebo effect is the
phenomenon that causes the patient to respond in a posi-
tive manner physiologically, if psychologically he expects
to respond in a positive manner.

In the late 1920's psychologists became interested
in obtaining information about how they were affecting the
responses of their patients. They were also concerned with

the possibility that a different psychologist could obtain

1Arthur Shapiro, "A Contribution to a History of
the Placebo Effect," Behavioral Science, 5 (1960), p. 109.
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different results from the same patient doing the same
task.l From the psychologists' interest, research projects
were designed that experimentally investigated the pheno-
mena of experimenter bias and experimenter effect. The
degree to which the tester is influenced by previous test
information has been labeled experimenter bias. The
degree to which the tester influences a person's test
results has been titled experimenter effect. 1In other
words, an experimenter bias occurs when experimenters
obtain scores from their subjects that they expect to
obtain. Experimenter effect occurs when different experi-
menters record different scores from the same subjects
performing essentially the same tasks.2
Since the first experiments exploring experimenter
bias and effect, numerous investigations concerning these
phenomena have been reported in several areas. Robert
Rosenthal, an experimental psychologist at Harvard Univers-
ity, recently published a book that is a compilation of

the research exploring these two phenomena.3

lRosenthal, "Experimenter Attributes as Determin-
ants of Subjects' Responses," p. 324.

2Freidman, Kurland, and Rosenthal, "Unintended
Determinant of Experimental Results," pp. 479.

3Robert Rosenthal, Experimenter Effects in Be-
havioral Research (New York:::®Appleton-Century-Crofts,
1966) .
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Even though experimenter influences were not
formally reported prior to 1929, people were aware that
many observations and decisions were directly influenced
by the observers' biases or expectancies or both. As
early as the eighteenth century it was determined that
humans observing the movement of the stars disagreed
violently on the velocity at which stars moved. It was
later discovered that these differences in observations
were not intentional errors but rather were beyond the
control of the observer and were classified as "personal
equations."l In other words, if an astronomer had been
schooled to measure the velocity of the stars in a parti-
cular manner using a specific point of reference, in all
probability his data would differ significantly from
another astronomer who was measuring the speed of the
same star using a somewhat different technique. The
reason for these differences in data might be attributed
to differences in training and the use of different points
of reference. Although both astronomers were probably
unaware of it, their recorded data were being influenced
by their own biases and expectancies relating to the speed
at which a particular star should travel.

Experimenter biases and effects have been observed

as an everyday occurrence in society as well as in the

lipid., p. 3.
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sciences. It has been illustrated that frequently man is
able to gain acceptance in social activities if the group
feels he can contribute to their ultimate goals. For
example, if the group expects that a certain individual
can perform well enough to enhance their status, this
expectancy may directly influence how the individual per-
forms. Whyte's studyl of social groups found that a man's
ability to bowl was continuously being evaluated; there-
fore, the man's ability to bowl was directly responsible
for the position he earned in the group. If the group
expected the man to bowl adequately or inadequately, they
partially influenced the man's actual performance.

Following are several studies that have been
reported illustrating the phenomena of experimenter bias
and experimenter effect. These examples were selected
from many sources in order to demonstrate the existence
of these phenomena in a variety of situations.

In 1936 it was found that personnel highly skilled
in agriculture were not capable of making selections of

plant life without exhibiting a definite bias.2

l9illiam Foote Whyte, Street Corner Society
(Chicago: University of Chicago Press, 1943), pp. 18-23.

ZWilliam G. Cochran and David J. Watson, "An
Experiment on Observer's Bias in the Selection of Shoot-
Heights," Empire Journal of Experimental Agriculture, 4
(1936) , pp. 69-76.
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It has been found that interviewers can alter
survey results by reflecting their expectancies during
the interview. The following factors have been discovered
to be the most influential in affecting survey results:
(1) interviewer resistance in stating a question, an
inclination to reword the question or assume the answer
or both; (2) relatively high ambiguity, subjectivity or
complexity in the concept or wording of the inquiry; and
(3) suppiementing the questions with additional cues that
will elicit an expected response from the interviewee.1
Harvey2 reported that his experiment in interviewer biases
adequately illustrates that interviewers give sufficient
cues to evoke expected responses. Blakenship3 agreed
with Harvey; however, he attributed the cues to dishonesty

rather than a genuine unconscious bias.

1Robert H. Hanson and Eli S. Marks, "Influence of
the Interviewer on the Accuracy of Survey Results,"
Journal of the American Statistical Association, 53 (1958),
pp. 635-655.

25. M. Harvey, "A Preliminary Investigation of the
Interview," British Journal of Psychology, 28 (1938),
pp. 263-287.

3Albert B. Blakenship, "The Effect of the Inter-
viewer Upon the Response in a Public Opinion Poll,"
Journal of Consulting Psychology, 4 (1960).
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A detailed and controlled study was conducted by
Back1 on the importance of being accepted by the group.
The differences among ways in which cohesiveness was
achieved enabled the author to observe how communication
was employed to "sway" the group. It was found that if
cohesiveness of the group was determined by personal
attraction, the conversation would evolve around a lengthy
and pleasant topic. Each member of the group assumed the
role of making the conversation a personal effort. Con-
versation became succinct and quite efficient when
cohesiveness was believed to be based on task performance.
All conversation that was seemingly unimportant was term-
inated and the discussion centered around a theme that was
felt to achieve the task. When the group believed that
cohesiveness was being determined by prestige, the conver-
sation was altered to the extent that there was little or
no risk taken that could possibly hinder cohesiveness.
The group conversed cautiously and each member adjusted
his own actions to conform to the environment established
by the group. It is evident from this investigation that
the group's behavior was significantly governed by what

each member felt was expected of him.

1Kurt W. Back, "Influence Through Social Communi-
cation," Journal of Abnormal and Social Psychology, 46
(1951), pp. 9-23.
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To further illustrate the "real" existence of
experimenter bias and experimenter effect in research,
several investigations will be described in detail.

Rosenthal and Fodel conducted two replications of
an experiment concerning a person perception task and
found some interesting and revealing results. The authors
presented fifty-seven photographs that showed the faces
of fifty-seven different individuals to 104 students en-
rolled in an introductory psychology course. The students
were asked to rate the faces in the pictures as to how
successful they felt the person was. A rating scale
ranging from a -10 to +10 was used to judge the degree of
failure or success represented by each of the faces in
the pictures. From the original fifty-seven photos, the
authors selected twenty photos that had been rated as
zero by the 104 students. These twenty photos were used
in subsequent experiments. In the original experiment a
total of ten students who were psychology majors partici-
pated as experimenters. This group consisted of eight
males and two females. Two-hundred and six undergraduate
students enrolled in an introductory psychology course
served as subjects. All of the experimenters were given

the same instructions; however, half the experimenters

lRosenthal, Experimenter Effects in Behavioral
Research, pp. 143-157.
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were given ten of the twenty neutral photos and told that
their subjects should average a +5 rating of these photos.
The remaining experimenters were given the other half of
the twenty neutral photos and told that their subjects
should average a -5 rating of the photos. Prior to the
subjects' ratings of the photos, each experimenter rated
his ten photos using the same twenty point scale. The
experimenters were given specific instructions to be read
to their subjects. The results showed that difference
mean ratings obtained by the experimenter expecting suc-
cess (+5) scores and those biased toward failure (-5)
ratings were significant at the .007 level of confidence.
Without exception the experimenters expecting success
ratings obtained higher ratings than did their counterparts
expecting failure ratings. The mean scores obtained by
the female experimenters did not differ significantly from
the mean scores recorded by the male experimenters.
According to the authors, there was no relationship be-
tween mean photo ratings obtained from subjects or the
magnitude of the biasing phenomenon and the academic
success of the experimenters.

Because the results of the aforementioned experi-
ment were so "clean" and significant, Fode was compelled
to replicate it. He employed twelve male students who
were enrolled in an industrial psychology course as

experimenters. The subjects were eighty-six students
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enrolled in an introductory course in psychology.
Basically Fode followed the same procedures as were pre-
sented in the original experiment; however, the experi-
menters did not manipulate the photos. The twenty neutral
photos, divided into two groups of ten, were presented on
a large poster and labeled so that the subjects could
express their ratings of each photo to the experimenter.
This was done in order to control for the possibility

that the experimenters were relating their biases to their
subjects by the way they presented the photos. Again,

the results were significant, this time at the 0.0003
level of confidence. As was reported in the original ex-
periment, all experimenters that expected successful
scores obtained higher ratings than did any of their
counterparts who were biased toward lower scores.

Fode followed his first replication with a second
one. In this experiment eight students from an advanced
industrial psychology class participated as experimenters.
The ninety subjects used in this investigation were also
students enrolled in an introductory psychology course.
The author used the Taylor Scale of Manifest Anxiety to
select his experimenters. It was determined that all ex-
perimenters were medium anxious. The results were essen-
tially the same as the two aforementioned studies with

significance at the 0.0005 level.
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The authors concluded that the subjects observed
behavioral cues exhibited by the experimenters. These
cues were significant in influencing the response of each
subject even though the experimenters read identical in-
structions to each subject.

In a similar type of experiment, sound motion
pictures were filmed of the experimenters during the ex-
periment. This procedure was followed in an attempt to
determine how the experimenters revealed their biases to
their subjects. The film revealed that experimenters
exhibited different behavioral patterns when conducting
an experiment. These behavioral patterns were signifi-
cantly influenced by the experimenter's expectancies.
Those experimenters whose conduct revealed a more personal
attitude and warmth obtained ratings of the photos as more
successful; on the other hand, the experimenters who con-
ducted the experiment in a more professional manner and
exhibited more professional competence obtained ratings
that were judged to be failures.l

There is evidence that experimenter's behavior
change whenever they believe that they are to obtain

different results. Two experiments illustrate that

lFreidman, Kurland and Rosenthal, "Unintended
Determinant of Experimental Results," pp. 490.
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experimenter biases can be altered within an experiment.
The results of these two experiments demonstrate that
experimenters obtain responses from their students that
they expect to obtain. The data also shows that experi-
menters alter their hypotheses in mid-experiment and then
record results that are in direct agreement with their
revised expectancies.l

There are several experiments reported that in-
vestigate experimenter bias and effect utilizing a verbal
conditioning task. Rosenthal and associates2 reported
that in their experiment, verbal conditioning occurred as
a function of experimenter expectancy. Again, it was re-
ported that experimenters exhibit specific behavioral
patterns that they believe will gain responses in accord
with their expectancies.

Sarason3 reported that the more hostility shown
by the experimenter, the more the subjects are likely to

use hostile verbs when developing sentences. It can

lRobert Rosenthal, Ray C. Murly, Gordon W.
Persinger and Linda Vikan-Kline, "Changes in Experimental
Hypotheses as Determinants of Experimental Results,"
Journal of Projective Techniques, 28 (1964), pp. 465-469.

2Robert Rosenthal, Paul Kohn, Patricia M.
Greenfield and Noel Carota, "Data Desirability, Experi-
menter Expectancy, and the Results of Psychological Re-
search," Journal of Personality and Social Psychology, 3
(1966) , pp. 20-27.

3Irwin G. Sarason, "Individual Differences, Situ-
ational Variables, and Personality Research," Journal of
Abnormal and Social Psychology, 23 (1959) 336-341.
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generally be stated that most research exploring
experimenter biases using verbal conditioning has dis-
covered that the experimenter's need for approval (anxi-
ety) does not validly predict experimenter's behavior
during the experiment.

In an investigation conducted by Masling,l it was
reported that examiners tended to be more lenient in
scoring answers to various questions selected from the
Wechsler Bellevue II intelligence test when the subjects
were warm and friendly than when they were cold and in-
different. The examiners also gave the warm subjects
more verbal reinforcement and additional chances to re-
spond and document their answers. These examiner
characteristics vanished when administering the test to
"cold" subjects.

An experiment was conducted by Lord2 to determine
the effects of the experimenter's warm, cool, and natural
behavior when administering the Rorschach. She found that
subjects who were given the examination by a warm experi-
menter produced answers that were more detailed and

abstract than when they were given the test by a cold

1Joseph Masling, "The Effects of Warm and Cold
Interaction on the Administration and Scoring of an In-
telligence Test," Journal of Consulting Psychology, 23
(1959), 336-341.

ZEdlth Lord, "Experimentally Induced Variations
in Rorschach Performance," Psychological Monographs, 64
(1961), pp. 321-333.
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examiner. Bellak1 found essentially the same thing when
using a story-telling project as the stimulus. Luft2
also explored the influence of warm and cold behavioral
characteristics contact with these types of behavior. He
discovered that when the experimenter played the role of

a warm examiner, positive responses were obtained. Nega-
tive responses were obtained when the experimenter played
the role of a cold examiner.

All of the studies reported above employed human
subjects. However, investigations employing animal sub-
jects also have been conducted. Two classical experiments
are reported in this regard.

In 1963 Rosenthal and Fode3 reported significant
data that revealed experimenter bias and experimenter
effect in the conditioning of rats. Twelve students in
the field of experimental psychology were employed as
experimenters. The experimenters were given identical
instructions, except that six of them were made to believe

that their rats were "Maze-Bright;" the remaining

lLeopold Bellak, "The Concept of Projection: An
Experimental Investigation and Study of the Concept,"
Psychiatry, 7 (1944), pp. 353-370.

2Joseph Luft "Interaction and Projection," Journal
of Projective Techniques, 17 (1953), pp. 489-492.

3Robert Rosenthal and Kermit L. Fode, "The Effects
of Experimenter Bias on the Performance of the Albino Rat,"
Behavioral Science, 8 (1963), pp. 183-189.
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experimenters were told that their rats were "Maze-Dull."
In reality, all of the rats were essentially the same.
The experimenters assigned to the "Maze-Bright" rats were
instructed that they should definitely detect some type
of learning from their animals during the first day.
Also, their rats should exhibit a uniform learning rate
during the experiment. The experimenters observing the
"Maze-Dull" rats were told that these rats should not be
expected to show any learning during the first day and
very little, if any, during the entire experiment. The
experimenters utilized a T-maze, which had one white arm
and one gray arm. The maze was so constructed that the
arms could be interchanged.

All of the animals were naive to conditioning
tasks and were classified as Sprague-Dawley Albino rats.
The rats were arranged into thirteen groups and each
group was composed of two male and three female animals.
All rats had been deprived of food for twenty-four hours
prior to the experiment. Each experimenter was asked to
rate his feelings about working with rats prior to the
experimenter. This was done because none of the experi-
menters had previous experience working with animal
subjects. The authors assigned the experimenters to work
in pairs. Each pair consisted of a person who related
that he felt he would enjoy working with rats and a person

who felt he would dislike working with rats. One member
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of each pair was randomly assigned to a group of rats
designated as being "bright," and one member was to ob-
serve a group of "dull" rats.

Immediately before each experimenter was to test
his rats, he was asked to evaluate on a 20-point scale
how he felt his rats would perform. He was to assign a
+10 if he felt his rats would perform extremely well and
a -10 if he felt his rats would respond poorly.

The experimenters tested each of their rats ten
times a day for five days. Two observations were made
during each test; timing the animal to complete the run
and noting if the run had been made in a correct or in-
correct manner. The gray arm always contained the reward.
This arm was alternated between the right and left sides
equally; however, it was determined randomly when the
arms would be changed. Thus, the alterations varied from
day to day.

It was found that the rats who were labeled as
"Maze-Bright" and who were believed to be brighter by the
experimenters exhibited better performances on the first,
fourth, and fifth days than did the rats who were class-
ified as "dull." The "bright" rats showed systematic
improvement in maze running as would be expected if
learning was occurring. The "Maze-Dull" animals exhibited
improvement at running the maze up to the third day but

showed signs of regression on the fourth day and no change
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on the fifth day. It was illustrated that the rats being
observed by experimenters who felt that they were "dull"
had much less chance to learn the conditioning task than
did the animals who were thought to be "bright." The
"dull" rats were recorded as being much slower in running
the maze correctly than were the "bright" rats. The
"Maze-Bright" animals exhibited improvement that was more
uniform than did the "Maze-Dull" rats.

At the termination of the experiment, the experi-
menters expressed their feelings about how they reacted
during their rats' performance. Three-fourths of the
experimenters reported that they felt good when their
rats performed correctly and were disappointed when their
animals' performance was inferior.

Another classical study conducted by Corado and
Isonl exploring experimenter bias and effect, employed
planaria (flat worms) as subjects. Seven experimenters
were assigned to record the head turns and body contrac-
tions of planaria. The experimenters were told that half
the planaria were hyperactive and half were hypoactive.
Actually, all of the worms were essentially the same.
This experiment revealed that experimenters reported

twice as many head turns and three times as many body

1Lucion Corado and James R. Ison, "Observer Bias
in Conditioning of Planaria," Psychological Reports, 13
(1963) , pp. 787-789.
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contractions when observing worms that were labeled

"hyperactive,"

as when recording the movements of the
"hypoactive"ones.

This investigation was replicated by the same
authors using ten different experimenters.l Half of the
experimenters recorded the head turns and body contrac-
tions of the "hypoactive" planaria and the other five
observers recorded the head turns and body contractions
of the "hyperactive" worms.

The results were complimentary to the findings of
the original experiment; however, they were more dramatic.
The group observing the "hyperactive" worms reported five
times as many head turns and twenty times as many body
contractions as did the group who were recording the move-
ments of the hypoactive planaria.

Rosenthal and Lawson2 conducted an investigation
that used rats as subjects to illustrate operant learning.
Again, it was determined that experimenters' beliefs and
expectations about the performance of the animals were

responsible in part for the data obtained.

libia.

2Robert Rosenthal and Reed Lawson, "A Longitudinal
Study of the Effects of Experimenter Bias on the Operant
Learning of Laboratory Rats," Journal of Psychiatric
Research, 2 (1964), pp. 61-72,
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Although this review of the literature is not
exhaustive, it does demonstrate that the phenomena of
experimenter bias and experimenter effect do occur in
behavioral research. These studies illustrate how an
experimenter can evoke or observe responses from his sub-
jects that are in accord with his expectancies. It has
been discovered through sophisticated and well-controlled
research projects that previous information about the
subjects governs significantly the behavior of the experi-
menters. Thus, it has been generally found that experi-
menters tend to obtain scores from their subjects that
are highly correlated with their expectancies.

Authorities in audiology and otology are aware of
outside influences that contribute to the measurement of
human auditory thresholds. Nevertheless, there is a
dearth of information concerning how the tester influences
the listener's thresholds. There is no information re-
ported in the literature expressing the significance of
testers having previous audiometric results of threshold
measurements. Authorities in audiology and otology have
seemingly assumed that tester bias and effect exist and
are significant in auditory threshold measurements. This

assumption has been made by High, Glorig, Nixon,1 Sataloff,2

lHigh, Glorig, and Nixon, "Estimating Reliability
of Thresholds," pp. 247-262.

2Sataloff, "Pitfalls in Routine Hearing Tests,"
pp. 717-726.
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and Ward;l however, none of these authors have documented
their statements with research that supports this assump-
tion.

Chaiklin and Vrntry2 reported that they used a

control to eliminate the tester bias effect. They stated:
". . .the measurement process and the resulting thresholds
may be biased by the clinician's tendency to estimate
spondee threshold from pure-tone averages." These authors
believe that if the clinician adheres to stringent method-
ology, he will eliminate the bias effect. Again, the
authors did not cite evidence that reveals the existence
of the bias effect in auditory threshold measurements.
In a dissertation by Barrett,3 it was reported that the
author controlled for tester bias by employing a Random
Variable Attenuator; however, the writer did not report
that the bias effect had been shown to contribute signi-
ficantly toAauditory measurements obtained.

If tester bias and tester effect are truly sig-

nificant variables in auditory threshold measurements,

they should be investigated under controlled conditions.

lWard, "Auditory Fatigue and Masking," pp. 242-243.

2Joseph B. Chaiklin and Ira M. Ventry, "Spondee
Threshold Measurement: A Comparison of 2 and 5-dB Methods,"
pp. 54-55.

3Lyman S. Barrett, "Threshold Relationships in
Simulated Hearing Loss" (Unpublished Doctor's Thesis,
Stanford University, 1959).
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According to Rosenthal,l most of the research
reported to date concerning experimenter bias and effect
has been conducted in the areas of survey research and
clinical psychology and very few investigations have been
conducted in a laboratory setting. It was the purpose of
the present study to investigate the phenomena of experi-
menter bias and experimenter effect upon audiometric test
results obtained by student testers under a variety of
conditions. Since auditory threshold measurements are
made using electronic equipment and quantified results
are recorded, these measurements can be considered as
being conducted in a laboratory setting.

The reasons given by Rosenthal for the lack of
published research to determine the phenomena of experi-
menter bias and effect in a laboratory setting may be
attributed to the following: (1) in survey or clinical
research it is more feasible to construct conditions that
will produce biases and effects; (2) investigators have
had greater opportunity to conduct research in the field
and in the clinic; and (3) the behavior of the person
working in the laboratory can be more highly structured
in terms of recording responses than can the behavior of

the person performing the experiment in the field or in

lRobert Rosenthal, "Experimenter Modeling Effects
as Determinants of Subjects' Responses," Journal of Pro-
jective Techniques, 27 (1963), pp. 467-471.
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in the clinic.l Thus, it would appear that experimenter
biases and effects would be less likely to occur in a
laboratory setting. Nevertheless, Rosenthal feels that
there is no reason why these phenomena cannot occur in
some circumstances utilizing a laboratory setting.
However, he stated ". . .for a full understanding of how
these effects operate, we must wait for the results of

research perhaps not yet begun."2

libia.

2Rosenthal, Experimenter Effects in Behavioral
Research, p. 119.




CHAPTER III

PROCEDURES

This investigation was composed of four individual
experiments that were designed to study the phenomena of
experimenter (tester) bias and effect as related to pure-
tone and speech reception threshold measurement and speech
discrimination. The variables were as follows: age of
subjects, audiometric tests employed, articulation of
subjects, status of subjects' hearing mechanism, sophis-
tication of testers, and types of audiometric information
(conditions) .

This chapter is organized so that the experimental
conditions, testers, subjects and tests administered are
described for each experiment and the equipment and pro-
cedures employed are explained for the overall study.
However, it is felt that a brief overview of the entire

research project is appropriate at this time.

Overview of Experiments

There were two groups of testers with four testers
in each group. One group of testers was composed of pre-
doctoral students in audiology and the second group of

testers consisted of undergraduate audiology and speech

45



46

science majors who were enrolled in an introductory
audiology course. The subjects employed in this study
consisted of both adults and children. The adults were
selected on the basis of their hearing sensitivity and
audiometric configurations. The children were selected
on the basis of their hearing sensitivity and their
ability to articulate English phonemes.

The conditions, the testers, and the subjects are
described immediately below for the overall study.

The following paragraphs briefly describe the four

experiments in this study.

Experiment I

In this experiment four sophisticated clinical
audiologists were employed as testers to study experi-
menter bias and effect upon pure-tone air-conduction
thresholds and speech reception thresholds of eight normal

hearing adults.

Experiment II

In this experiment the same four testers were
utilized to explore the bias and effect phenomena as
related to pure-tone air and bone-conduction thresholds
and speech audiometry scores, speech reception thresholds
and speech discrimination scores of eight adults with
sensorineural hearing disorders and eight adults with

conductive hearing impairments.
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Experiment III

In this experiment the same four testers were
used to investigate the bias and effect phenomena as
related to pure-tone air-conduction thresholds and speech
audiometry scores (speech reception thresholds and speech
discrimination scores) of sixteen normal hearing children.
Half of the children had defective articulation and the

remainder had normal articulation.

Experiment IV

In this experiment four unsophisticated testers
were used to study experimenter bias and effect as re-
lated to pure-tone air and bone-conduction thresholds of
sixteen hard-of-hearing adults. Half of these subjects
had a sensorineural hearing loss and the remaining eight
exhibited a conductive hearing disorder.

The variables listed above and in Chapter I were
investigated by studying the outcome of the four experi-

ments and the relations between these experiments.

Experimental Conditions

To determine the extent to which the testers in-
fluenced subjects' pure-tone air and bon<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>