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Temporal processing is important for understanding language because the ability to monitor fast changes in 

speech is crucial to extract meaning. This has led to suggestions that language impairments (LI) may stem from 

poor temporal processing. However, Hartley and Moore (2002) suggested that poor processing efficiency would 

result in many auditory deficits, and this could explain the poor performance of people with LI on temporal 

processing tasks. Both these hypotheses can be examined by measuring the temporal window, which models the 

integration of sounds over time. (Moore et al., 1988). This is done using non-simultaneous masking, with 

variable delays between a target tone and a leading or lagging masking noise.  

Our experiments measured the rising arm of the temporal window, using non-simultaneous (backward) masking, 

in 4 groups of untrained, audiometrically normal listeners: (i) 9-10 year old children (n=12), (ii) adults (n=12) 

designated ‘C-adults’, (iii) dyslexic adults (n=13) and (iv) control adults (n=14), designated ‘D-adults’. Groups 

(i) and (ii) were tested in quiet conditions, and Groups (iii) and (iv) were tested in a sound attenuated chamber. 

A tone (1000 Hz, 20 ms including 10 ms rise/fall) was produced before a noise masker (centred at 1000 Hz, 

bandwidth 800 Hz, 300 ms, 69 dB) at delays of 0, 10, 50, 150 ms. Thresholds for each condition were estimated 

using a 2AFC procedure with a maximum likelihood algorithm (Green, 1990). Presentation was monaural to the 

right ear. Reading and phonemic efficiency were also measured.  

The children showed significantly higher signal thresholds at every delay relative to the C-adults (differences: 0 

ms = 22 dB, 10 ms = 21 dB, 50 ms = 14 dB, 150 ms = 9 dB: (F(1,22) = 36.5; p < 0.01). Both groups had 

elevated thresholds at shorter delays than at longer delays (F(3,66) = 40.9, p < 0.01). The interaction between 

the factors of group and delay was also significant (F(3,66) = 6.4; p < 0.01). The dyslexics had slightly higher 

thresholds than the D-adults (difference: 0 ms = 8 dB, 10 ms = 6 dB, 50 ms = 3 dB, 150 ms = 5 dB), which 

narrowly missed significance (F(1,25) = 4.0, p = 0.06). Three subjects had much higher thresholds, suggesting a 

minority of dyslexic adults may have an efficiency processing difficulty.  

Together these data suggest a developmental reduction in the height and width of the temporal window, 

indicating contributions of both poor processing efficiency and poor temporal processing. This was not the case 

for the majority of the dyslexics where the temporal window was not significantly different from the D-adult 

controls. Modelling of these data indicate that the width of the temporal window is the same in all the groups, 

and that differences between them are due to processing efficiency. [Supported by the Wellcome Trust and the 

MRC.] 
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