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IntroductionIntroductionIntroduction   

Group Data 
In earlier phases of this project, three other auditory tasks 

were completed by our listeners and have been reported at 

previous meetings of the ASA. Besides hearing threshold 

measures, temporal processing was assessed by a gap 

detection task in noise and four temporal order tasks using 

the same vowel stimuli. The figure below indicates 

schematically the different tasks. Results from older adults 

for the four low-level masking (green), temporal order (red), 

gap detection (blue), and hearing threshold (orange) tasks are 

presented in Figure 6.  For each of the four tasks there was a 

significant effect of age group, with the older adults 

performing worse than the young adults. 

Temporal processing generally slows with age.  The 

experiments described here are a subset of those in an ongoing 

project investigating the effects of aging on temporal 

processing across three modalities: auditory, visual and tactile. 

Here, we present only auditory data.  We begin with a more 

detailed presentation of the most recently gathered auditory 

data on the forward and backward masking of short vowels.  

After presentation of these temporal-masking data, we tie these 

results to those obtained on temporal-order and gap-detection 

tasks reported at prior meetings. 

Integrating Masking with Other MeasuresIntegrating Masking with Other MeasuresIntegrating Masking with Other Measures   

Masking conditions (8 tasks) 

Two Maskers, 200 ms long: (1) speech shaped noise; and 

 (2) pattern masker generated by adding fragments of 4 vowels  

Forward or backward masking (see schematics above right)    

Noise or pattern mask 

Higher vs. lower masker level (re: 83 dB SPL target vowel)  

Forward masking: 87 dB SPL (4 dB), 93 dB SPL (10 dB)  

Backward masking:81 dB SPL (-2 dB), 87 dB SPL (4 dB) 

Procedures 

Each listener screened to identify vowels at 90% level 

Familiarization tasks preceded all 8 masking conditions 

Responses : Four large buttons labeled “POT”, “PET”, “PIT”, 

“PUT” 

Measured SOA in ms (Stimulus Onset Asynchrony for 

backward masking; Stimulus Offset Asynchrony for forward 

masking) 

Method: Adaptive tracking for 50% & 71% correct levels in 4 

ms steps 

Results 
SOA for each of 8 masking conditions averaged over 6 blocks, 

3 at 50% and 3 at 71%, yielding thresholds at 61% correct 

performance. 

Stimuli 

Processed 4 male vowels in 

“pot, pet, pit, put” to have F0 = 

100 Hz 

Vowels edited to be 40 ms long 

and RMS normalized (83 dB 

SPL) 

All stimuli low pass filtered at 

1800 Hz (reduced effects of 

high-frequency hearing loss) 

Individual Data 
The correlation matrix below provides Pearson-r correlation 

coefficients between various pairs of the 13 variables and age 

for each of the 76 older adults.  The results for the smaller 

group of young adults were not included in these analyses.  

Within the correlation matrix, within-task correlations are 

illustrated by the color-coded boxes, corresponding to the 

tasks in Figure 6.  In all cases, significant (p<.01) correlations 

are shown in bold font.  Most of the within-task correlations 

are moderate and significant, regardless of task. 

Temporal Masking Method & ResultsTemporal Masking Method & ResultsTemporal Masking Method & Results   
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Examination of the remaining correlation coefficients (those 

not within the color-coded boxes), reveals several others that 

are also moderate and significant. In all but one case, these 

correlations were found between the measures of temporal 

masking and two-item measures of temporal order, all of 

which used the same speech stimuli (“pit, pet, pot, put”).  The 

positive correlations suggest that those older adults with more 

temporal masking also required greater temporal separation 

between the vowels comprising a given stimulus pair to 

accurately identify the temporal order of the stimulus 

sequence. 

 

The data for the two strongest across-task correlations are 

shown in the scatterplots above.  The data for the 14 young 

listeners have been added to these scatterplots for reference, 

but were not included in the computation of the correlations.  
 

The bottom row of the correlation matrix indicates that there 

was generally a  weak association between age and the 

various measures of auditory temporal processing.  

Scatterplots for two of these correlations were shown 

previously in Figures 3 and 4.  Moreover, the correlation 

matrix shows that there was only one correlation between 

hearing loss and any of the ten measures of temporal 

processing (threshold at 1400 Hz and gap-detection at 3500 

Hz).  Thus, individual differences in age or hearing loss do 

not explain much of the variance in performance on auditory 

measures of temporal processing among older adults. 

Anova, 2 Ages X 2 Maskers X 2 Positions X 2 Levels  

(Figure 2) 
 

AGE: Elderly SOAs 3 times larger (M=32ms) than young 

(M=10ms) 

MASK TYPE: Noise mask (M=17ms) was easier than pattern 

mask (M=25ms) 

POSITION: Forward masking (M=17ms) was easier than 

backward (M=25ms) 

MASK LEVEL: Lower mask level was easier (M=17ms) than 

higher level (M=21ms) 
 

Performance for elderly was much more variable than for 

young.  Relation between masking performance by elderly and 

age was weakly correlated (Figures 3-4). 

 

Summary: Temporal Masking of Vowel Identification 
1. Expected results of greater SOA for elderly listeners vs. 

young, for pattern (containing vowel fragments) vs. noise 

masker (only energetic masking), and for higher vs. lower 

masker level confirmed. 

2. Unexpected that forward masking much less effective 

masker than backward; lower SOAs even when masker level 

in forward task +6 dB more intense than backward. 

3. Surprising results were the ability of listeners to identify 

vowels (61% correct level) from brief pieces of vowel even 

though masker 200 ms with level generally higher (+4 dB) 

than vowel. Young identified vowel on average from just 

one pitch pulse of vowel (10 ms). Elderly on average 

needed only three pitch pulses of a vowel (30 ms).   
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