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EFFECTS OF AGING ON RESPONSE CRITERIA IN
SPEECH-RECOGNITION TASKS

SANDRA GORDON-SALANT
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This study examined whether young and elderly listeners exhibit different response criteria on speech-recognition tasks. Young
and elderly listeners with normal hearing and with matched mild hearing losses were evaluated on Northwestern University Test
No. 6 (Tillman & Carhart, 1966) and the California Consonant Test (Owens & Schubert, 1977) presented at 80 dB SPL and 95 dB
SPL. The level of the multitalker babble background was adjusted individually to the signal-to-babble ratio at which the listener
achieved 50% criterion performance. Significant differences between the performances of young and elderly listeners were
observed on the response bias measure (B) but not on the percent-correct or sensitivity [P(A)] measures. Elderly listeners
exhibited less cautious response criteria than did younger listeners. The implications of these results to communication strategies

Elderly listeners frequently perform more poorly than
young listeners on speech recognition tasks. One potential
cause of the relative difficulty of elderly listeners is their use
of a cautious response criterion during listening tasks.
Marshall (1981) hypothesized that an elderly listener with a
conservative criterion might refuse to respond to speech
stimuli that were unclear. Consequently, an unwillingness
to take risks might result in lowered percent-correct recog-
nition scores for elderly listeners. Response criteria (risky
vs. conservative) employed by listeners can be derived
separately from their sensitivity to a signal using signal
detection analysis. Previous efforts (Yanz & Anderson, 1984)
to compare young and elderly listeners’ performances on
speech-recognition tasks were unable to demonstrate crite-
rion differences between groups. The present study at-
tempted to re-examine whether young and elderly listeners
exhibit different response criteria on speech-recognition
tasks, using a number of listening conditions designed to
maximize these differences.

The reported deterioration in speech-recognition per-
formance of older individuals in noise seems to be robust
for a variety of different speech materials, response tasks,
and types of noise backgrounds. However, age effects on
these measures appear to be influenced by several interre-
lated factors. These include presentation level of the signal
(Beattie & Warren, 1983), pure—tone threshold sensitivity of
elderly and young listeners (Chung & Mack, 1979;
Garstecki & Mulac, 1974; Humes, Schwartz, & Bess, 1979),
and perceptual difficulty of the task as influenced by the
type of noise background (Garstecki & Mulac, 1974) and
signal-to-noise ratio (S/N) (Jokinen, 1973). Studies in which
young and elderly subjects were matched for threshold
sensitivity have generally confirmed that elderly subjects
recognize speech more poorly than do young adults when
comparable signal and noise conditions are employed
(Dubno, Dirks, & Morgan, 1984; Findlay & Denenberg,
1977; Orchik & Burgess, 1977; Smith & Prather, 1971).

The cause of this age effect is unclear. One possibility is
that young and elderly listeners employ different listening
strategies. Such listening strategies could influence a listen-
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er’s response behavior on a perceptual task. Specifically,
elderly and young listeners may use a different criterion in
judging and responding to a stimulus. In situations with
stimulus uncertainty, the elderly listener may be biased
toward not responding at all, rather than guessing that a
stimulus was present. This type of response behavior would
effectively reduce recognition scores.

Differences in response criteria used by young and eld-
erly listeners have been observed on numerous
nonauditory and auditory tasks. On nonauditory tasks, eld-
erly subjects tend to behave more cautiously than do
younger subjects when given a choice between risky and
safe situational alternatives (Wallach & Kogan, 1961).
Botwinick (1969) demonstrated that elderly subjects are
inclined to avoid risky alternatives when given the avoid-
ance option. This avoidance behavior of elderly subjects
contributes to age differences on response-bias measures.
When subjects are forced to select risky alternatives, age
differences on criterion measures are not observed
(Botwinick, 1969).

On pure-tone detection tasks, elderly subjects adopt
response criteria that differ from those used by younger
listeners. Several studies (Craik, 1966; Potash & Jones,
1977; Rees & Botwinick, 1971) applied signal-detection
theory to determine the listener’s sensitivity to the signal
(i.e., ability to make correct judgments and avoid incor-
rect ones) independently of response bias (extent to
which the subject favors one response over another inde-
pendent of stimulus events). In all three studies, each
listener’s sensitivity to the stimuli was equated by adjust-
ing the intensity of the stimuli. The observation intervals
consisted of a pure-tone stimulus and white noise (“sig-
nal” trials) or white noise alone (‘“noise” trials). Each type
of trial was presented in 50% of the intervals. The
subject’s response was to indicate “yes” or “no” regard-
ing the presence of the signal (Craik, 1966; Rees &
Botwinick, 1971), or to rate the presence of the stimulus
during each interval on a 5- or 6-point confidence scale
(Craik, 1966; Potash & Jones, 1977). Significant differ-

ences in the response criterion measure were reported to
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occur between young and elderly subjects in all three
studies. Specifically, elderly subjects were biased toward
responding “noise” (i.e., unwilling to report the presence
of the signal), and young subjects were comparatively
unbiased. It should be noted that Craik observed similar
criteria differences between subject groups in the yes-no
task but not in the rating-scale task.

Recently, Yanz and Anderson (1984) investigated re-
sponse criteria used by young and elderly adults on speech-
recognition tasks. Monosyllabic words were presented at 40
dB above spondee threshold (ST) in the presence of broad-
band noise. The elderly adults had either normal hearing or
mild hearing losses. The subjects’ tasks included word
identification and rating of their identification accuracy on a
6-point confidence scale. For purposes of signal-detection
analysis, correct identification responses represented “sig-
nal” trials and incorrect identification responses repre-
sented “noise” trials. Data analysis revealed that young and
elderly listeners were not different in measures of percent
correct or decision criterion. However, young subjects were
more sensitive than were the older subjects in judging the
accuracy of their responses in the more favorable listening
conditiori (+5 dB S/N) but not in the less favorable listening
condition (0 dB S/N). Yanz and Anderson concluded that the
communication styles of young and elderly listeners cannot
yet be distinguished on the basis of decision criterion.

The purpose of the present investigation was to extend
and clarify the initial work of Yanz and Anderson (1984).
Efforts were made to control for possible interactions be-
tween age and hearing loss by employing both normal-
hearing listeners and hearing-impaired listeners in two age
groups. This permitted evaluation of the contributions of
age and hearing loss to speech-recognition measures as well
as interactions between these factors. Decision criteria of
young and elderly listeners were investigated in an exten-
sive set of listening conditions to examine the generality of
such effects. Stimulus materials incorporating both open-set
tasks and closed-set tasks were used to evaluate whether the
opportunity to avoid a response exaggerates age effects on
speech-recognition measures. Open-set tasks provide more
opportunity than closed-set tasks for the listener to avoid
making a risky decision by not responding. Finally, signal
level was varied to determine whether age effects are robust
across different listening conditions.

METHOD

Subjects

Subjects were selected from the University of
Maryland’s Hearing Clinic files on the basis of age and
hearing status. Four groups of 10 subjects each partici-
pated in this experiment, for a total of 40 subjects.
Subjects in Groups 1 and 2 were young adults, ranging in
age from 18 to 40 years (M = 26.37). The subjects in
Groups 3 and 4 were older adults, ranging in age from 65
to 75 years (M = 67.47). Subjects assigned to Groups 1
and 3 had normal pure-tone thresholds of < 15 dB HL
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(ANSI-1969) from 250 through 4000 Hz. Subjects as-
signed to Groups 2 and 4 had sensorineural hearing losses
of mild degree, as evidenced by STs = 40 dB HL. The
audiometric configurations of the subjects in Groups 2
and 4 were either gradually sloping or sharply sloping.
However, every effort was made to match the audiogram
of each subject in Group 2 to that of a subject in Group 4.
The mean audiograms of the subjects in Groups 2 and 4
are presented in Figure 1. All subjects had word-recog-
nition scores on Northwestern University Test No. 6
(NUS6, Tillman & Carhart, 1966) exceeding 85% when the
test was presented in quiet. This criterion was used to
minimize differences between subject groups on speech-
recognition abilities in idealistic conditions. All subjects
were free of middle ear disorder, as evidenced by normal
tympanograms.

Stimuli

The stimuli included two different standardized tests:
one open set and one closed set. The first set of taped
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FIGURE 1. Mean pure-tone thresholds of 10 young hearing-
impaired subjects (Group 2) and 10 elderly hearing-impaired
subjects {Group 4). Vertical bars represent 1 standard deviation.
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stimuli consisted of Auditec of St. Louis recordings of
NU6 (Tillman & Carhart, 1966), Lists 1A through 4A
(open set). The second set of stimuli consisted of Auditec
of St. Louis recordings of Lists 1 and 2 of the California
Consonant Test (CCT, Owens & Schubert, 1977). The
CCT’s response format is closed set. In addition, a scram-
bled randomization of each set of stimuli was prepared for
a preliminary test phase.

Noise

The background noise was the 12-talker babble of the
Speech Perception in Noise test (SPIN) (Kalikow,
Stevens, & Elliott, 1977). This babble was recorded so
that fluctuations in level do not exceed +4 dB of the
baseline. The spectrum of the babble is comparable to the
long-term average spectrum of speech (French &
Steinberg, 1947).

Equipment

The speech stimuli and noise were recorded on sepa-
rate channels of magnetic tape. During the experiment,
the stimuli and noise were played back on a Sony TC-399
tape recorder. The stimuli and noise were separately
attenuated (Hewlett-Packard 350D attenuators), mixed
(Colbourn audio-mixer amplifier #8S82-24), amplified
(Crown D75 amplifier), and presented monaurally to the
subject via a TDH-49 earphone mounted in an MX41/AR
circumaural cushion. The stimuli and noise were pre-
sented to the right ear of normal-hearing subjects and to
the ear with better threshold sensitivity of hearing-im-
paired subjects. Speech-spectrum noise was presented to
the nontest ear when threshold differences between ears
permitted the possibility of crossover. The subject was
seated in a double-walled sound-isclated chamber suit-
able for threshold testing.

Stimuli were calibrated to the level of a peak-equiv-
alent 1000 Hz tone that produced either 80 or 95 dB SPL
at the output of the earphones as measured in a 6-cm®
coupler. The calibration tone was adjusted to equal the
peak VU-meter deflection produced by a target word in
the carrier phrase. The overall level of the babble was
adjusted to produce 50 or 65 dB SPL, as measured in the
6-cm® coupler. This created an initial signal-to-babble
ratio (S/B) of +30 dB for each signal level condition.
Subsequent adjustments in the babble level were made
for each subject during testing as described below.

Procedures

Initially, each subject’s pure-tone thresholds and
tympanogram were obtained. This was followed by a
preliminary test phase and an experimental test phase.

The purpose of preliminary testing was to establish the
S/B at which the subject attained approximately 50%
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criterion performance for each of the two stimulus mate-
rials presented at each of two test levels. Randomized
items from NU6 and CCT were presented on separate
runs to the subject at fixed levels of 80 dB SPL and 95 dB
SPL. The subject repeated the item perceived for NU6
stimuli and selected the item perceived from a closed set
of four choices for CCT stimuli. An adaptive procedure
was used to adjust the level of the babble, following -
procedures described by Dirks, Morgan, and Dubno
(1982). The starting level of the babble was 30 dB below
the level of the signal (i.e., +30 dB S/B). Babble level was
increased in 2-dB steps if the listener correctly identified
two out of three stimuli presented at one level. Babble
level was decreased in 2-dB steps if the listener exhibited
two out of three incorrect responses at one level. The
2-dB adjustment procedure was preceded by an initial
search, in which babble was adjusted in 6-dB steps until
the first reversal occurred. The 2-dB adjustment proce-
dure continued until eight excursions (changes in direc-
tion of babble adjustment) were completed. The S/B for
50% performance was calculated by averaging the me-
dian S/Bs of the final four excursions of each run. Thus,
measurements of S/Bs were obtained for four conditions,
at which two types of stimuli (NU6 and CCT) each were
presented at two signal levels (80 and 95 dB SPL). The
order of presentation of these four conditions was ran-
domized across subjects.

The experimental test phase consisted of four listening
conditions in which two tests (NU6 and the CCT) were
each presented at two intensity levels (80 and 95 dB
SPL). For each of the two open-set conditions, two NU6
word lists were presented; for each of the two closed-set
conditions, one complete CCT word list was presented.
Thus, 100 stimuli were presented during each of the four
listening conditions, for a total of 400 stimulus presenta-
tions. Each list was presented once to ensure that learn-
ing of stimulus items did not occur. The babble was
presented simultaneously with the stimuli at the level
established during the preliminary phase at which crite-
rion performance was achieved. The derived S/B that
corresponded to the specific test and stimulus level was
used for each listening condition. This procedure of
employing the S/B that roughly approximated 50% correct
recognition performance was used in accordance with the
usual assumption of signal-detection theory that signal
and noise events are presented with equal probability. In
this experimental paradigm, signal events corresponded
to correct word identifications and noise events corre-
sponded to incorrect identification responses.

The subject’s task was to write the word perceived for
NUBS6 items and circle one of four choices for CCT items.
In addition, subjects were asked to circle one of five
categories indicating how sure they were that their re-
sponses were correct. The first rating-scale category (++)
signified that the subject was absolutely certain that the
response was correct; the fifth rating-scale category (——)
signified that the subject was absolutely certain that the
response was incorrect. The three rating-scale categories
between these two extremes (+, +—, —) represented less
degrees of certainty regarding the correctness or incor-
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TABLE 1. Mean number of correct words from four subject groups in four listening conditions.

Listening condition

NU6 CcCT
Subject groups 80 dB SPL 95 dB SPL 80 dB SPL 95 dB SPL

Young normal-hearing

M 55.6 50.9 44.3 54.1

SD 14.0 13.0 10.3 11.9
Young hearing-impaired

56.4 56.9 45.9 55.3

SD 12.0 11.0 10.0 114
Elderly normal-hearing

M 57.0 54.8 50.8 55.1

SD 13.8 13.9 9.8 10.8
Elderly hearing-impaired

M 55.6 57.0 45.7 54.2

SD 10.0 10.0 12.0 11.0

rectness of the subject’s identification response. Exam-
ples of the use of each rating-scale category were pro-
vided. Subjects were told that approximately 50% of their
responses would be correct and 50% of their responses
would be incorrect. Consequently, they were informed
that they should be using more than one rating-scale
category in judging their responses. Indeed, they were
encouraged to use all five categories in the rating scale.
The procedures employed for deriving hit and false-alarm
probabilities from the speech-recognition and rating-
scale data are described in the Results section.

The order of listening conditions in the test phase was
randomized over subjects. The entire procedure was
completed in two sessions of 1.5 hours each, scheduled
over a 2-day period. All subjects were paid for their
participation in the experiment.

RESULTS

Subjects’ responses from each condition were sepa-
rated into three dependent variables: the total number of
correct identification responses (C), the sensitivity to
judging response accuracy [P(A)], and the response crite-
rion (B). The latter two measures were derived using
principles of signal-detection theory, as described below.
Each of these three measures was submitted separately
for a four-way analysis of variance (ANOVA) in a split-plot
factorial design (Kirk, 1968). The SPSS MANOVA proce-
dure (Hull & Nie, 1981) was used to conduct these
analyses. In each analysis, the two between-subjects
factors were age and hearing status; the two within-sub-
jects factors were test stimulus and signal level. There
were two levels of each of these four factors.

The mean number of correct-identification responses
for the subjects in each group, for each of the four
listening conditions, are presented in Table 1. The raw
identification scores of all subjects for all conditions were
submitted for ANOVA. The results revealed no signifi-
cant main effects of age, hearing status, or signal level. A
significant main effect of test stimulus was observed
(F(1,36) = 12.28, p < .01). However, there was also a

significant interaction between test stimulus and level
(F(1,36) = 14.54, p < .01). Additional interactions were
not observed. A simple main-effects analysis of the Test x
Level interaction revealed that recognition scores were
significantly higher on the NUBG test than on the CCT at
80 dB SPL but not at 95 dB SPL, and that recognition
scores were significantly higher at 95 dB SPL than at 80
dB SPL on the CCT.

A number of different sensitivity and response bias
measures can be derived from response data. In the
present analysis, the nonparametric measures of sensitiv-
ity and response bias were derived to avoid assumptions
regarding the shape and variance of the underlying dis-
tributions of signal and noise. Further, nonparametric
measures are preferred when the total number of trials
per condition approximates 100 (McNicol, 1972).

The first step in calculating sensitivity and response
criterion measures is to derive a set of hit [P(S/s)] and
false alarm [P(S/n)] rates. For the first rating-scale cate-
gory (high certainty that the response was correct), the hit
rate was the total number of correct words when this
category was circled (signal responses) divided by the
total number of correct words for that condition (signal
events). The false-alarm rate was the total number of
incorrect words when this category was selected (signal
responses) divided by the total number of incorrect words
for that condition (noise events). Hit and false alarm
probabilities for subsequent categories (less certainty)
were obtained by summing the hit rate for the last
category (or categories) with the current hit rate, and the
false alarm rate for the last category (or categories) with
the current false alarm rate. These hit and false alarm
rates for each rating scale category can be plotted on a
curve with scales of P(S/s) and P(S/n). This curve, known
as the receiver-operating characteristic (ROC) curve, rep-
resents the various degrees of response bias adopted
when the stimulus conditions are held constant.!

For illustrative examples of ROC curves and discussion of
their derivation, the reader is referred to McNicol (1972) and
Yanz (1984).
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TABLE 2. Mean sensitivity [P(A)] values from four subject groups in four listening conditions.

Listening condition

NU6 CCT
Subject groups 80 dB SPL " 95 dB SPL 80 dB SPL 95 dB SPL

Young normal-hearing

M .70 .70 61 .67

SD .15 .08 .07 .09
Young hearing-impaired

75 72 65 .66

SD .05 .03 .05 .05
Elderly normal-hearing

M 77 a7 64 .68

SD .03 .05 .08 .09
Elderly hearing-impaired

M .74 72 .62 .63

SD .07 .03 .07 .09

TABLE 3. Mean criterion (B) values from four subject groups in four listening conditions.

Listening condition

NU6 CcCT
Subject groups 80 dB SPL 95 dB SPL 80 dB SPL 95 dB SPL

Young normal-hearing

M 1.99 2.13 1.57 1.47

SD 43 58 .39 45
Young hearing-impaired

M 2.00 1.93 1.49 1.49

SD 61 .40 46 .40
Elderly normal-hearing

M 1.68 1.79 1.10 1.11

SD 75 71 .46 .44
Elderly hearing-impaired '

M 1.64 1.59 1.26 1.22

SD .60 .56 54 .66

The proportion of the area under the ROC curve corre-
sponds to a listener’s sensitivity or ability to distinguish
between signal and noise events. The sensitivity mea-
sure, P(A), can be calculated using McNicol’s formula
(1972):

N+1
P(A) =5 3 [P(Sin) — Py(Sin)] [P(Sis) + P_y(Sls)] (1)
i=1

where N represents the total number of points, and P(S/n)
and Py(S.s) are the coordinates for the ith point on the
ROC curve. '

The response criterion, B, corresponds to the rating
scale category where the sum of the hit rate and false-
alarm rate equals 1.0. When B falls between two rating
scale categories, it can be interpolated from McNicol’s
formula (1972): *

5 - 1 — Py(Sis) — Py(Sin) . c @

Py(8/s) + P,(S/n) — Py(S/s) — Py(S/n)
where Py(S/s) and Py(S/n) are the hit and false alarm
probabilities for the lower category, Py(S/s) and P (S/n)
are the hit and false alarm probabilities for the upper

category, and C; is the size of the lower category in
category units.

Sensitivity [P(A)] and criterion (B) measures were cal-
culated from each subject’s identification and rating-scale
responses for each listening condition. The average P(A)
and B values for each subject group in each listening
condition are shown in Tables 2 and 3, respectively.

Each subject’s sensitivity [P(A)] values from each con-
dition were arc-sine transformed prior to ANOVA, using
the formula &' = 2arcsin Vz (Kirk, 1968). The arc-sine
transform is useful to achieve homogeneity of error vari-
ance for proportional data (Kirk, 1968). The results of the
ANOVA revealed a significant main effect of test stimulus
(F(1,36) = 87.96, p < .01). Additional main effects and
interactions were not observed. The main effect of test
stimulus reflects higher sensitivity scores for NU6 than
for CCT.

The ANOVA of the criterion (B) values revealed a
significant main effect of age (F(1,36) = 5.83, p < .05) and
a significant main effect of test stimulus (F(1,36) = 35.79,
p < .01). There were no significant interactions. The age
effect indicates that younger subjects had significantly
higher criterion values than did the elderly subjects for
both test materials and both signal levels. The main effect
of test stimulus reflects higher criterion values for NU6
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stimuli than for the CCT stimuli, which is consistent
across all subject groups at both signal levels.

DISCUSSION

Recognition Scores

The S/B adjustment procedure approximating a 50%
criterion score was conducted to satisfy the usual assump-
tion that, for each listening condition, the probability of
signal and noise presentations would be equal (McNicol,
1972). In addition, this procedure was designed to equate
the different subject groups on a baseline measure. If
effective, subsequent differences on the sensitivity or
response criterion measures observed between groups
could not be attributed to different levels of recognition
performance. The mean-percent-correct scores shown in
Table 1 indicate that word-recognition scores were ap-
proximately 50% correct (£7%) for all subject groups in
all listening conditions. Significant main effects of age
and hearing status were not observed, confirming that the
S/B adjustment procedure was effective in equating sub-
jects for percent-correct scores.

One unexpected finding was a significant interaction
between test stimulus and level. This interaction reflects
that recognition scores were lower on the CCT at 80 dB
SPL than they were for all other listening conditions.
Thus, although average scores in all conditions approxi-
mated 50% correct, our efforts to equate percent correct
across all listening conditions were imperfect. The under-
estimation of criterion score on the CCT presented at 80
dB SPL may be attributed to a high guess rate during the
preliminary test phase. Articulation functions derived
from normal and hearing-impaired listeners’ perfor-
mances suggest that the CCT is more difficult than is the
NUBS at levels below a listener’s plateau (Schwartz & Surr,
1979). However, listeners are more inclined to guess
when response alternatives are available than when they
are unavailable. Thus, the closed-set response format of
the CCT may have enabled subjects to attain an artifi-
cially low S/B in a difficult listening situation. Conse-
quently, presentation of the CCT at 80 dB SPL during the
test phase represented the most difficult listening condi-
tion.

Sensitivity

The different subject groups did not exhibit signifi-
cantly different sensitivity [P(A)] scores. In other words,
young and elderly subjects, regardless of hearing status,
were equal in their ability to judge response accuracy.
This finding is consistent with the results of Yanz and
Anderson (1984). They reported that elderly subjects
were less sensitive than were younger subjects in judging
response accuracy at +5 dB S/N, but were equivalent in
sensitivity to the young subjects at 0 dB S/N. Thus, in
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more difficult listening conditions, young and elderly
subjects performed equally on the sensitivity measure in
that study. The tasks employed in the present investiga-
tion were more difficult than those employed in the Yanz
and Anderson study, as reflected by observed recognition
scores. Average percent-correct scores of young and el-
derly subjects in Yanz and Anderson’s study were 82.9%
and 76.0% at +5 dB S/N, respectively, and 64.6% and
59.1% at 0 dB S/N, respectively. In the present investiga-
tion, recognition scores of all subjects approximated 50%
correct in all conditions. Thus, the current findings sup-
port the conclusion that young and elderly subjects can-
not be differentiated on the sensitivity measure when
difficult listening conditions are employed.

All four subject groups demonstrated significantly
higher measures of sensitivity [P(A)] for the NUSG test
than for the CCT. This was consistent at both presenta-
tion levels. Thus, listeners were more able to judge the
accuracy of their response when they supplied the re-
sponse than when they selected the response from a set of
alternatives. The CCT employs stimulus items and re-
sponse foils that are easily confused in ideal listening
conditions. In the present experiment, where noise was
employed, there is considerable opportunity for exten-
sive confusions. It appears that the availability of foils
with a high degree of similarity to the stimulus leads the
listener to a false impression of response accuracy. The
implication of this finding is that listeners may frequently
misjudge their response accuracy when closed-set mate-
rials are used in diagnostic and rehabilitative applica-
tions. However, the findings reported herein may be
specific to the CCT. Further study is warranted to deter-
mine whether a listener’s sensitivity is comparatively low
for closed-set response materials other than the CCT.

Criterion

All subjects exhibited higher numerical values on the
criterion measure (B) for the NUS6 test than for the CCT
test. Relatively high values of B reflect a bias toward
noise responses (certain incorrect); relatively low B val-
ues reflect a bias toward signal responses (certain cor-
rect). The cutrent results indicate that subjects used a
more cautious criterion (bias toward noise responses)
when responding to NUB judgments than when respond-
ing to CCT judgments. In other words, listeners were
more confident in their responses to closed-set materials
than to open-set materials. Combining this result with the
effects of test material on the sensitivity measure [P(A)], it
appears that subjects are more confident but less sensitive
in judging response accuracy when stimulus alternatives
are available than they are when alternatives are unavail-
able.

Elderly subjects and younger subjects exhibited signif-
icantly different response criteria (B values). This age
effect was consistent for both normal-hearing and hear-
ing-impaired subject groups, and across all listening con-
ditions. Examination of B values indicates that the older
adults had lower numerical B values than did the younger
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adults. The rating scale task consisted of five response
categories. Consequently, a B value of 3.0 represents no
bias, a B value of < 3.0 represents a bias toward signal
responses (i.e., “certain correct”), and a B value of > 3.0
represents a bias toward noise responses (i.e., “certain
incorrect™). We note that the mean B values of all subject
groups in all listening conditions were < 3.0, suggesting
that all subjects were biased toward signal (certain cor-
rect) responses. However, the significant difference in B
values between the young and elderly subjects reflects a
greater bias of elderly subjects toward signal (certain
correct) responses as compared to the young adults.

The observed age effect is different from previous
investigations in which speech perception abilities were
evaluated. Yanz and Anderson (1984) found that the
response criterion (B) values of young and elderly sub-
jects were not significantly different. There are many
possible sources that could have contributed to these
variant results. For example, methodological differences
may account for the discrepant findings. First, the educa-
tional backgrounds of subjects in the two studies were
different. All subjects in Yanz and Anderson’s study were
either university graduates (elderly subjects) or under-
graduates (young subjects). In the present study, each
group was composed of subjects with diverse educational
backgrounds. It has been suggested that a subject’s edu-
cation affects his/her verbal skills and confidence, which
in turn may influence decision criteria (Yanz & Anderson,
1984). The similarity in response criteria used by young
and elderly subjects in Yanz and Anderson’s study may
have been associated with the similarity and level of their
educational background. Thus, the present results may be
more representative of the general population. Second,
the listening tasks in the current study were more difficult
than those used in the Yanz and Anderson study. Recall
that average percent-correct recognition scores approxi-
mated 50% in the present study but varied between 60
and 83% in the Yanz and Anderson study. The current
results suggest that in more difficult listening conditions
(as in the present study) older subjects are less likely to
identify response errors than are young subjects. A re-
lated point is that in Yanz and Anderson’s study, the
assumption of equal probability of signal and noise trials
was not met. This may have influenced the response
criteria employed by listeners, or may have reduced the
reliability of point estimates for the ROC curve (Ogilvie
& Creelman, 1968).

The expectation that criterion differences exist be-
tween young and elderly subjects was met in the present
experiment. However, the direction of observed differ-
ences was opposite from that reported in pure-tone de-
tection experiments. Previous studies found that elderly
subjects were more conservative than were young adults
in response behavior; the present experiment showed
that elderly subjects were less conservative than were the
younger subjects. Differences in the signal presentation
and judgment task between a pure-tone detection exper-
iment and a speech-recognition experiment may have
contributed to these inconsistent results. In the pure-tone
detection paradigm, an externally generated signal or
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noise is presented at a level approximating the subject’s
threshold. The subject’s task is to indicate the degree of
confidence in the presence of the signal. In the speech-
recognition paradigm, a signal event is a correct word-
recognition response from the subject, and a noise event
is an incorrect word-recognition response from the sub-
ject. The subject’s task is, therefore, to identify the stim-
ulus item and then to indicate the degree of confidence in
response accuracy. Thus, the pure-tone detection task
evaluates a listener’s confidence in the presence of an
externally controlled event, whereas the speech-recogni-
tion task evaluates a listener’s confidence in his or her
own identification response. The findings to date suggest
that the response bias of elderly listeners is task depen-
dent: elderly listeners are relatively conservative in com-
mitting themselves to a signal response for externally
controlled events but are relatively confident in the
accuracy of their own responses.

Further support of the notion that the task influences
observed response behavior can be derived by examining
the overall bias of all subjects on pure-tone versus
speech-recognition tasks. Comparisons can be made
among studies in which the same statistic for response
criterion, B, was calculated. Potash and Jones (1977)
reported average criterion (B) values for young and elder-
Iy subjects ranging from 3.18 to 5.01, for-various listening
conditions. Values > 3.0 indicate_that.all subjects were
biased toward noise responses, although elderly subjects
were significantly more biased than were younger sub-
jects. In the present experiment and that of Yanz and
Anderson (1984), average B values of all subject groups in
all listening conditions were < 3.0, representing a bias
toward signal responses. These preliminary observations
suggest that the direction of the response bias is task-
dependent, and that elderly subjects exhibit a more
exaggerated bias than do younger subjects in the direc-
tion of the overall response bias for a particular paradigm.
Further research should be directed toward determining
whether the judgment task differentially influences crite-
rion effects on other measures.

The major finding of this study is that elderly subjects
employ a less conservative criterion than do younger
subjects when judging the accuracy of their responses on
word-recognition tasks. This result does not support the
hypothesis of Marshall (1981) that poor performance on
speech-recognition tasks by elderly subjects may be at-
tributed in part to a cautious response bias. Indeed,
observed speech-recognition scores of elderly listeners
may be inflated relative to their sensory capabilities
because of a liberal criterion. That is, a high degree of
confidence in one’s own responses may encourage the
elderly person to guess extensively during speech-recog-
nition tasks. This guessing behavior could result in
chance improvement in percent-correct scores. There are
also implications of the elderly listener’s risky criterion in
daily communication situations. The picture emerging is
that elderly listeners may misunderstand the spoken
message but respond as if they have understood the
message. Consequently, their own response to the mes-
sage is inappropriate and communication inefficiency is
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perpetuated. Signal-detection techniques may prove
valuable in training the elderly person to be less biased in
communication tasks. Rehabilitation-training sessions
can employ different rewards and penalties to manipulate
the listener’s criterion until it approximates unbiased
response behavior. Analysis techniques similar to those
used in the present experiment can confirm whether or
not the reward structure effectively altered the subject’s
bias. Additional research is needed to clarify whether
manipulating the response bias of elderly subjects can be
accomplished with these methods; and whether commu-
nicative efficiency improves with this type of rehabilita-
tive program.
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