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THE EFFECTS OF NOISE ON SPEECH INTELLIGIBILITY AND 

COMPLEX COGNITIVE PERFORMANCE 
 

By 
 

Ryan L. Urquhart 
 

(ABSTRACT) 
 

A human factors experiment was conducted to assess whether a reduction in noise 

at the ear would cause an improvement in speech intelligibility, an improvement in 

cognitive performance, and/or a reduction in subjective mental workload.   Modified 

Rhyme Test (MRT) stimuli were used to determine intelligibility and specific tests within 

the Complex Cognitive Assessment Battery (CCAB) were used to assess cognitive 

performance.  The tests chosen from the CCAB were:  Tower Puzzle, Logical Relations, 

and Numbers and Words.  These tests were chosen because of the specific set of 

cognitive functions that they measure which corresponded to command and control tasks.  

Participants performed the MRT and CCAB tests simultaneously in a 114 dBA 

noise environment at two speech levels, 83 dB (linear) and 96 dB (linear), using two 

communication microphones, Gentex Model 1453 and a prototype communication 

microphone developed by Adaptive Technologies Inc. (ATI).   The noise used in the 

experiment was from a recording made inside a US Army Bradley Fighting Vehicle.  

Subjective mental workload was assessed using the NASA-TLX and Modified Cooper-

Harper (MCH) immediately after the experiment.   

Results indicated that the communication microphone developed by ATI reduced 

the noise level at the ear better than the current Gentex microphone.  However, the 

Gentex microphone produced significantly higher speech intelligibility scores at the 96 
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dB speech level. Cognitive performance scores significantly improved with increasing 

speech level for both communication microphones, with the ATI microphone having the 

advantage at 83 dB and the Gentex at 96 dB.  The results also indicated that the main 

effects of speech level and communication microphone did not have an effect on 

subjective mental workload.  A correlation analysis revealed that there was a positive 

relationship between the two workload measurement tools, indicating that either scale 

may be used to assess mental workload.  Therefore, it was concluded that the MCH could 

have been used instead of the NASA-TLX, since the overall workload score was of 

interest.  
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