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DOES WORKING MEMORY CAPACITY CORRELATE WITH PROCESSING OF 

AUDITORY DISTRACTORS UNDER LOW VERSUS HIGH VISUAL LOAD? 

 

Rasmus Skarp 

 

Individuals with high working memory capacity (WMC) appear to be 

particularly good at focusing their attention (McCabe, Roediger, McDaniel, 

Balota, & Hambrick, 2010). Therefore, we studied the correlation between 

WMC and the ability to suppress neurological activity from a task-irrelevant 

stimulus. The research question tests the foundations of Lavie’s perceptual 

load theory; that early selection occurs, by testing if higher WMC enhances 

people’s ability to inhibit processing of task-irrelevant stimuli from low 

versus high load (i.e. the difference from low to high load should be smaller 

for high WMC than for low WMC). This was operationalised by measuring 

the correlation of WMC and auditory processing under low versus high visual 

load. Auditory processing was measured with auditory steady state responses 

(ASSR), and WMC was measured with an operation-letter span task. The 

results showed no significant correlation between WMC and ability to 

suppress task-irrelevant stimuli. Based on the data, it is not possible to 

conclude with certainty that effects of load on auditory processing are 

unaffected by WMC, because confidence intervals were large. 

 

 

The topic of perception has fascinated humankind for ages. In Plato’s (Plato, 380 B.C. referred 

to in Adam, 1902) allegory of the cave, prisoners sat looking at the shadows on a cave wall, 

thinking that this was the one true world. The allegory of the cave is an example of how 

perception can be illusory and of how limited knowledge can cause misinterpretations about 

the physical world. Since then, philosophers and scientists have tried to reformulate and 

operationalise perception into parts that can more easily be understood and measured (Wolf, 

1935). One such way is by determining when and how much of the inputs from the attended 

physical world that people actually can process.  

 

History of attentional theories 

A simple way of categorizing perception is by determining when and how stimuli are ignored 

or selected for processing. There are three main historically interesting theories that can 

illustrate this categorisation; Early selection (Broadbent, 1958), “medium” selection, called 

attenuation theory (Treisman, 1960), and late selection (Deutsch & Deutsch, 1963). 

 

The early selection theory by Broadbent (1958) proposes that attention filters out task irrelevant 

stimuli in the earliest stages of processing. Stimuli are also filtered out based on physical 

features such as pitch and loudness in sound. Only stimuli selected for higher level processing 

reach working memory. 

 

The medium selection theory, also called attenuation theory (Treisman, 1960; Treisman 1964), 

aims to explain why people sometimes process information that, according to the early selection 

theory, should not be processed. The theory proposes that stimuli with insufficient physical 

features are attenuated, which means that stimuli that have not been filtered out based on 

physical features, can be selected for later stages of processing such as working memory, if it 



2 
 

is strong or important enough. The strength and importance is based on prior knowledge such 

as syllables, words, grammar, and semantics of a spoken message. It also supposes that some 

stimuli are selected for working memory based on physical features 

 

Late selection (Deutsch & Deutsch, 1963) supposes that all stimuli that are strong enough to 

affect the senses, are also processed, and that the most important stimuli, based on top-down 

information such as semantic knowledge, are selected for higher processing. The selection of 

wanted stimuli and inhibition of unwanted stimuli is a complex process, involving higher levels 

of processing than previous studies had theorized. The filter that discards information is placed 

later in the process, right at working memory. Late selection theory is based on the collective 

data from both behavioural studies and neurophysiological studies. 

 

Inspired by these earlier theories, Lavie aimed to settle the debate between early and late 

selection, with her perceptual load theory (Lavie & Tsal, 1994), which proposes that both types 

occur, varying on the type of stimulus. Perceptual load theory proposes that people have a finite 

amount of perceptual resources, she came to this conclusion on the basis of delayed response 

time for stimuli presented under high- load conditions. The theory states that if the load on 

perceptual resources is too high, some information will not be processed, meaning that high-

load leads to early selection being used for task-irrelevant stimuli. For a stimulus to be 

suppressed the load must also be sufficiently high, if perceptual load is too low, task-irrelevant 

stimuli will not be suppressed. Perceptual load involves all of the senses and interferes most 

when the same sense has a simultaneous interfering task-irrelevant stimulus, but is also a factor 

when different senses (auditory, visual, sensory, olfactory, and gustation) are being stimulated. 

The physical distinction between task relevant, - and task irrelevant stimuli are the primary 

influence on whether early or late selection will be used, but early selection always requires 

that perceptual load is sufficiently high (Lavie & Tsal, 1994; Lavie, 1995; Lavie, 2010). 

 

Working memory and working memory capacity  

Previous research (McCabe et al., 2010; Sörqvist, Nöstl, & Halin, 2012a) suggests that WMC 

is an important individual difference variable in the control of attention. Working memory is 

what combines attention, perception, and memory. (Baddeley, 1992) It is made up out of the 

visuospatial sketchpad, the phonological loop, the episodic buffer, and the central executive. 

The central executive is the conscious part that is responsible for functions such as attention 

(Baddeley, 1992; Baddeley, 2000). The number of objects that people can hold in working 

memory at a time is generally accepted to be 7±2 (Miller, 1956). 

 

Working memory requires a combination of both storage and processing (Baddeley, 1992). 

WMC can be measured with a working memory span task. The complex span task measures 

both storage and processing, a form of complex span task is the operation span task (OSPAN) 

which involve solving math operations, while remembering a series of letters, words, or digits 

(Redick et al. 2012), OSPAN has been confirmed to be a reliable and valid measure of WMC 

(Conway, Kane, Bunting, Hambrick, Wilhelm, & Engle, 2005). The operation-digit task seems 

to be a more automated process than operations-word task is, possibly because remembering a 

random series of digits is something we often do in real life (Turner & Engle, 1998) 

 

Earlier studies on WMC 

Measures of WMC and other measures of executive functions such as attention have been 

shown to have a strong connection (Diamond, 2013). McCabe et al. (2010) bridged the gap on 

the two approaches of describing attentional control. The neuropsychologist approach of 

measuring executive functions, and the experimental psychologist approach of measuring 
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WMC. They did this by measuring both the WMC and constructs assumed to measure executive 

functions to see how well the two correlated. What was found was a very strong correlation (r 

= .97) between WMC and executive functioning constructs (McCabe et al., 2010). Sörqvist et 

al. (2012a) found a similar correlation when they tested participants with differing WMC. High 

WMC was associated with greater ability to focus on a task. Ability was measured through 

delay in response time. The task consisted of categorising visual targets followed by a sound, 

and on rare trials a deviating sound was played. Delayed response after the deviant sound was 

smaller for people with higher WMC after a number of trials. Sörqvist et al. (2012a) concluded 

that higher WMC is correlated with faster habituation. 

 

Another study by Sörqvist, Stenfelt, and Rönnberg (2012b) measured difference in auditory 

evoked brainstem responses (assumed to be a measure of early processing) of task-irrelevant 

sounds, under central working memory load. The study found that an increase in working 

memory load lead to a decrease in auditory evoked brainstem responses. The working memory 

load was evoked with an N-back task, consisting of a series of individual letters on a screen, 

with questions asking if the current matched previous ones. Individual levels of WMC was also 

calculated with a complex span task. High WMC was shown to be negatively related to 

magnitude of brainstem responses of auditory distractors, meaning that people with higher 

WMC were less effected by the auditory distractors. 

 

Measuring processing of distractors 

A newer method that measures neural activity evoked by auditory stimuli are auditory steady 

state responses (ASSR). ASSRs are measurable responses in the brain corresponding to a 

continuous repeated sound, usually a clicking or beeping sound (Mahajan, Davis, & Kim, 

2014). Neural responses like these can most easily be measured with EEG or MEG (Sharon, 

Hämäläinen, Tootell, Halgren, & Belliveau, 2007). ASSRs are useful because they give a 

matching and continuous neural response, making it possible to submit and measure more than 

one frequency at the same time. They also make it possible to measure a specific period of time, 

giving a comprehensive view of a phenomena, for example measuring brain activity evoked by 

sound, during the duration of a visual task. This makes it possible to compare the effects of 

different visual tasks on auditory processing (Mahajan, Davis, & Kim, 2014). 

 

Studies showing effect of load 

Findings have been mixed in regard to effects of load on ability to process task irrelevant 

stimuli. Most studies have focused on visual stimuli with visual or auditory distractors. An 

example where the researchers found an effect of workload on the ability to process task 

irrelevant stimuli was done by Yokota and Naruse (2015), they used differing workloads and 

measured ASSRs with MEG to determine if ASSR are good determinants for effects of 

workload in the brain. The test was constructed using a modified N-back task i.e. a visual 

memory task consisting of three phases, easy, normal, and hard. The task involved a series of 

ones and twos, where the participants were asked to answer if the current number matched the 

earlier (easy), the one before that (medium) or two before that (hard). The results showed that 

brain activity corresponding to the auditory steady states were reduced with increasing task 

difficulty, giving support to the idea that processing of auditory stimuli is reduced with higher 

load. Mahajan et al. (2014) tested people's ability to consciously enhance or suppress ASSRs. 

White noise was presented at different frequencies in both ears, and the subjects were asked to 

enhance or suppress one of the stimulus by directing attention to just one of them. The results 

showed an effect of selective attention for conditions of 16 Hz and 23.5 Hz (Mahajan et al., 

2014) 
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Studies showing no effect of load 

In Mahajan et al. (2014) study, no effect was found for the 32.5 Hz and 40 Hz conditions. Most 

studies show that 40 Hz is the frequency where adults exhibit the strongest neurological 

response (Campbell, 1977, referred to in Korczak, Smart, Delgado, Strobel, & Bradford, 2012).  

 

In a study by Parks, Hilimire, and Corballis (2011) where ASSRs were measured under low 

and high visual load, under both auditory and visual distractor conditions, an effect was found 

for the visual distractor but not for the auditory distractor. The results showed that visual 

distractors were processed less. But no significant effect was found for processing of auditory 

distractors.  

 

Research question 

The aim was to see if WMC is a relevant factor in the ability to block out task irrelevant stimuli. 

This study measured the difference in processing, between higher and lower working memory 

capacity, under low versus high visual load conditions, to test Lavie’s perceptual load theory 

(Lavie & Tsal, 1994) claim that we have a limited amount of attentional resources. If this is true 

WMC as described by Baddeley (1992) should enhance the ability to suppress task-irrelevant 

stimuli, because higher WMC is assumed to predict ability to focus attention, the effects of load 

should be smaller for people with higher WMC. And higher for people with lower WMC, since 

low WMC is assumed to predict inability to focus attention, making them more susceptible to 

distractors. This was operationalised by measuring processing, measured by amplitude of 

ASSRs using electroencephalography (EEG), and working memory capacity (WMC) measured 

through an operation-letter span task (OSPAN). 

 

Null hypothesis: There is no correlation of effects of load (low minus high) on ASSRs with 

WMC. Alternative hypothesis:  There is a negative correlation of effects of load (low minus 

high) on ASSRs with higher WMC, and a positive effect of load (low minus high) on ASSR 

with lower WMC.  

 

Method 

Participants 

Seventeen university students in the ages of 18 to 40 were recruited using university and online 

billboards. All with normal hearing and normal or corrected to normal vision. Before 

participation all subjects were informed according to the ethical rules following the ethical 

guidelines for research, and all gave their written consent.  

 

Materials and apparatus 

Normal hearing was controlled for with an auditory test. The test consists of tones presented at 

500, 750 and 1000 Hz, with the starting point at 20 dB, that gradually decreased or increased 

depending on if the participant noticed or missed the tone. Hearing was considered normal for 

thresholds <20 dB. The tone was administered with over-ear headphones. 

  

The auditory distractor tones were administered with in-ear headphones, inserted by the 

experimenter in the same manner every time. The tones were administered at a base/carrier 

frequency of 1000 Hz, modulated at 40.96 Hz; ranging from around 0 dB to 60 dB every 25 

ms. The visual stimuli were crosses in blue, red, yellow, green, and violet. The task was 

conducted at a desk with a computer, and a chin-support, to hold the distance between the eyes 

and the screen constant for all participants. 
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EEG was used to measure steady state responses corresponding to the auditory stimuli at 40.96 

Hz. The EEG was recorded with 8 electrodes in standard 10/20 positions (Fpz, Fz, FCz, Cz, P9, 

and P10) on the scalp: 6 corresponding to brain areas involved in processing, and 2 system 

specific electrodes serving as internal references. Two electrodes were also placed on the skin. 

One on the nose used as a reference electrode. The other one on the cheek to detect eye 

movements that disturbed the ASSR recordings. 

 

An operation-letter span task (OSPAN) was used to measure working memory. The test was 

administered through a computer screen where the participants were asked to determine if 

several equations are correct or incorrect, all of which were followed by a letter that the 

participants were asked to remember, after each trial of 2-6 letters with distractor equation, the 

participants were asked to type in the remembered letters in chronological order. 

 

Procedure 

Before the main task the participants were given an auditory test to control that all had normal 

hearing. The test consists of pressing a button each time a tone was heard. 

 

The main task administered was a visual load task with auditory distractors, conducted at a 

computer screen. Participants were instructed to push a button when they detected a target cross. 

The task consisted of 8 three-minute blocks, the blocks alternated between a low and a high 

load (the first load level was determined randomly for each participant). The blocks were 4 

high-load visual tasks, and 4 low-load visual tasks. The low-load and high-load conditions were 

visually identical; a continuous stream of coloured crosses that were presented in a constant 

pace. The only difference being target crosses. The target crosses in the easy condition were all 

red crosses, and in the difficult condition, they were yellow upright crosses and green inverted 

crosses. All participants were asked to focus on the visual task, and to ignore the auditory 

distractors. The visual stimuli were presented in two conditions; easy and difficult. Consisting 

of a rapid stream of crosses. The crosses were presented for a duration of 100 ms and a new one 

was presented every 500 ms. the presented crosses were either blue, red, yellow, green, or violet. 

The participants were asked to press space bar each time a target cross appeared. The target 

crosses were presented in 20% of the trails in each three-minute block, consisting of 360 trials. 

Each block consisted of 72 targets and 288 non-targets. Ranging from 2 to 7 non-target crosses 

in between every target cross. 

 

After the visual load test with the auditory distractor was completed. WMC was measured with 

a OSPAN, consisting of a number of letters, each attached to a distractor equation. WMC was 

determined by partial unit credit score (PCU), computed through the mean number of 

remembered letters of each sequence of the OSPAN. 

 

The ASSRs was processed as follows: Each three-minute block was cut into 115 epochs (of 

1.56 s), these were averaged, and a Fourier transform was conducted to determine the amplitude 

(µV) for various frequencies. Then, the signal-to-noise ratio (SNR) was computed for the target 

frequency (40.96 Hz) relative to neighbouring frequencies (33.28 to 39.04 Hz and 42.8 to 48.64 

Hz) for electrodes Fz and FCz. The SNR is a measure of how much activity there is in the target 

frequency (40.96 Hz) relative to non-target frequencies (neighbours). For each load condition, 

the SNR values were averaged across the four blocks and two electrodes (Fz and FCz).  

 

The main analysis involved computing the correlation between the difference of mean SNR 

during low load minus high load with the PCU scores from the WMC task. 
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Results 

 

The mean SNR for low load was 4.90 (SD = 2.44) and high load was 4.38 (SD = 2.44). The 

SNR values above four indicate that the signal was four times larger in the target than in the 

neighbouring frequencies. This demonstrates that clear ASSRs were elicited in both load 

conditions.   

 

As shown in Figure 1, the difference of mean SNR during low load minus mean SNR during 

high load was not significantly correlated with the PCU scores from the WMC task. Correlation 

was measured with Pearson's r(15) = .198 p = 0.446, 95% CI [-0.312, 0.620]. Plots were made 

to see if either load condition correlated with WMC by themselves. Individual correlation 

(Figures 2 & 3) between WMC and mean SNR under high load was r(15) = -0.012, p = 0.964, 

95% CI [-0.490, 0.472] and between WMC and mean SNR under low load was  r(15) = .056, 

p = 0.831,  95% CI [-0.436, 0.522]. Figure 4 shows how the low load mean SNR for each 

individual correlates with their high load SNR. Correlation between high load SNR and low 

load SNR was r(15) = 0.942, p < .001, 95% CI [0.842, 0.979].  

 
Figure 1. Plot of PCU scores measuring WMC and how it correlated with the mean difference 

(low, - minus high load) of the SNR to the ASSRs between high versus low visual load. 
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Figure 2. Plot of PCU scores measuring WMC correlated with mean SNR for high load. 

 
Figure 3. Plot of PCU scores measuring WMC correlated with mean SNR for low load. 
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Figure 4. Linear correlation of individuals low load mean SNR score and high load mean SNR 

score. 

 

Discussion 

 

The Pearson’s r correlation of 0.198 with the confidence interval -0.312 to 0.620 was found 

between WMC and ability to suppress auditory stimuli. A Pearson’s r value of 0 or close to 0 

is generally considered to suggest no correlation at all between two variables. 

 

Lack of correlation, uncertain 

The 95% CI for the correlation between WMC and the difference of mean SNR under low 

minus high load are in a span from -0.312 to 0.620. Because this CI is rather wide, we cannot 

rule out that the correlation may actually be moderate and in either direction. This makes it hard 

to generalise the results of the study, had the confidence interval been smaller, support for the 

null hypothesis would have been more relevant. With this uncertainty, it is not possible to safely 

say that WMC is not a factor in ability to ignore task irrelevant stimuli. The reason for the wide 

confidence interval is likely due to the wide distribution of effects of WMC on difference in 

mean SNR for low and high load, as shown in figure 1, combined with the low number of 

participants. 

 

Habituation 

A possible weakness in the validity of the study is that habituation could have been responsible 

for the lack of influence on processing, habituation occurs when a stimulus is repeated, and 

becomes so easy to anticipate that the reactions become automatic. Because the auditory stimuli 

were steady states of sound presented throughout the visual task, this could seem like a plausible 

explanation. In Sörqvist et al. study (2012a) they showed the effect of differing abilities in 

habituation of a deviant stimulus, in which only the participants with high WMC showed an 

effect of habituation. This study had no deviant stimuli and could therefore have been too easy 
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for there to be any difference in processing. Although with the SNRs being very large (see 

figure 4 and appendix), this seems less plausible. 

 

Salient stimuli 

Another, more reasonable possibility is that the saliency of the auditory stimuli could have been 

too high. The stimuli used was a beeping sound, somewhat resembling that of an alarm. The 

participants were not able to suppress the auditory stimuli, this could be because the stimuli 

resembled an alarm sound, making it salient, which could make it harder to suppress than a less 

salient stimuli, such as a clicking sound. In line with the claims of Broadbent’s (1958) and 

Lavie’s (1995) theories, that physical features are the most important factors in whether early 

or late selection will be used. If any of these explanations are true, it would explain why we 

found no effect of WMC. If all participants had the ability to habituate the auditory stimuli, or 

if the auditory stimuli were too salient and none of the participants were able to suppress it, no 

effect of WMC could be measured. 

 

The results and earlier theories  

Lavie’s load theory (1995) supposes that task irrelevant processing depends on perceptual load. 

When perceptual load is high, less is processed. The results showed no effects of load on the 

processing of the auditory stimuli. Assuming that early selection is possible, processing of the 

task-irrelevant stimuli under high load conditions should have been lower than for low load. No 

such difference was found.  

 

According to Broadbent’s early selection theory (1958), the task irrelevant auditory stimuli 

should have been filtered out directly. But if its physical features were important enough, it 

could still be processed. Although what physical features are most important and how many 

important stimuli that can be processed at the same time is unclear. This study found no 

evidence that task-irrelevant stimuli were filtered out. And the processing of the task-irrelevant 

stimuli was not affected by the difficulty of the task-relevant visual stimuli. 

 

Treisman's (1960) attenuation theory supposes that task irrelevant stimuli are also processed to 

some degree, depending on its usefulness. Assuming that the stimuli in this study was not too 

salient, and had no apparent function, it should not have been processed fully. 

 

Deutsch and Deutsch’s theory (1963) suggests that all stimuli that are strong enough to affect 

us, is also processed. The filtering out of irrelevant stimuli takes place after early processing.  If 

this is true, then task-irrelevant stimuli that are strong enough should also have a measurable 

reaction. The results of the measured neurological activity are in line with Deutsch and 

Deutsch’s (1963) theory, the task irrelevant stimuli evoked clear neurological responses (see 

figure 4 and appendix).  

 

Differing methods and differing results 

The differing results of the earlier studies and this one can be explained by the different 

methods. The study by Yokota and Naruse (2015) used an N-back task, where subjects must 

remember digits, and answer if the digit that is presented is different or the same as a previous 

one. They concluded that ASSR are possible indicators for workload in the brain. N-back tasks 

also put a higher demand on short term memory, and possibly less on perception. 

 

Mahajan et al. (2014) used a method using only auditory stimuli and distractors. Participants 

were asked to consciously shift their attention, from one sound to another, in which multiple 

frequencies were tested. The lower frequency trials showed an effect of focused attention, but 



10 
 

the 40 Hz condition results were in line with the current study. This can be explained by the 

fact that around 40 Hz is the most reliable frequency to measure. It is also close to the frequency 

measured in this study and is therefore more interesting to the study. The differing results can 

be explained by the methods used, which were modality specific (auditory distractor and 

auditory task) for Mahajan et al. (2014). In this study two different modalities were used; 

auditory stimuli with visual distractors. 

 

Parks et al. (2011) had a similar method to the current study, they measured SNR of ASSRs 

with EEG and how they were affected by visual load. The results of visual load on processing 

were in line with this study. They also measured visual load on visual distractors, and found a 

reduction in neurological activity (ASSRs). Although they did not measure WMC and its effects 

on ability to block out task-irrelevant stimuli.  

 

McCabe et al. (2010) found a strong correlation between WMC and executive functioning 

constructs. Processing is assumed to be an executive function, and this study found no 

difference in processing between people with higher and lower WMC. One possibility for this 

is that processing is not always necessarily an executive functioning construct. According to 

the results of this study, executive functions are more likely a part of late processing. Because 

no difference in ability to suppress the stimuli was found, no conscious impact was found, if 

executive functions are assumed to be consciously controlled (Baddeley, 2010). 

 

Sörqvist et al. (2012a) measured the effects of WMC on ability to focus attention, where ability 

to focus attention was measured through response time to a deviant stimulus. This is likely a 

product of conscious attention, which is not in opposition to the results of this study. Conscious 

attention can still be affected by WMC, while early neurological processing remains unaffected. 

In a second article, Sörqvist et al. (2012b) measured the difference of load on working memory, 

and its effect on a task irrelevant auditory stimulus evoked brainstem response. They found that 

responses decreased with higher working memory load, and that higher WMC was negatively 

related to the magnitude of responses in the task-irrelevant stimulus. The method of measuring 

neural activity was different, Sörqvist et al. (2012b) measured magnitude of brainstem waves, 

through disposable surface electrodes attached to the forehead. Their visual stimuli (n-back 

task) was assumed to evoke working memory load, while the current studies visual stimuli 

(coloured crosses) was assumed to evoke perceptual load. 

 

What the EEG measurements tell us  

EEG is an interesting form of measurement, in that it is a direct and reliable way of measuring 

processing. It makes it possible to measure task-irrelevant processing without having to ask 

subjects about what they have seen, heard or felt. EEG measuring also make it possible to 

restrict what areas of the brain you want to measure, such as the auditory cortex and related 

areas (Sharon et al., 2007). This study measured brain activity evoked by a continuous auditory 

stimulus, through ASSR measured in the auditory cortex and other parts of the cortex that are 

involved in auditory processing. Earlier experimental psychologist studies, such as Lavie 

(1995), Broadbent (1958), and Treisman (1960) used methods that involved retelling or reacting 

to a stimulus. And only the stimuli that evoked a reaction or was consciously remembered was 

defined as processed. This could explain the difference between these theories and the results 

of this study. The trouble here lies in what constitutes as processing. Although there is no doubt 

about the fact that what is remembered is also processed, or the fact that ASSR are responses 

in the brain to an auditory stimulus. In the early experimental psychology studies, the early 

stages of processing are described as a place where some information is discarded, and the later 

stages as a place where information can be made conscious. So even from this standpoint, ASSR 
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are indeed signs of processing, in that they show that the information from the auditory stimuli 

is not discarded. The results of this study showed no signs of early selection, that is; no reduction 

or suppression of the auditory stimuli was found. Although there is a possibility that early 

selection can mean something else. That some stimuli are filtered out from conscious 

perception, but that is a question for another study. 

 

Although WMC have been shown to correlate with other executive functions (McCabe et al., 

2010), and ability to focus attention (Sörqvist et al., 2012a), no effect of higher WMC on ability 

to supress task irrelevant stimuli could be found on the neurological level in this study. It is 

possible that neurological processing of stimuli is the same for all people, no matter how high 

the WMC is.  

 

Future studies 

Since the auditory stimuli could have been habituated or too salient, it would be interesting to 

try and control for this in future studies. For example, saliency of the auditory stimuli could be 

lower if the auditory stimuli were a clicking sound instead of a tone. And habituation could be 

controlled for by adding deviant sounds, or changing the tone or clicking sound throughout the 

visual tasks. A more comprehensive or more thorough test of the WMC would also help make 

sure that the WMC scores are valid and reliable.  

 

Main conclusion 

No significant correlation was found between WMC and ability to suppress 40,96 Hz modulated 

tones under low versus high load conditions. However, because the confidence interval was 

large, we cannot conclude with certainty that auditory processing under load is in fact 

unaffected by WMC. 
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Appendix. 
 

Visual representation of EEG recording for a single subject, of low and high visual load, raw and cleaned (left), 

and the ASSR of high, - and low load, raw and cleaned (right). The y-axis measures amplitude of ASSR in 

microvolts, and x-axis measures frequency (Hz). 
 
 

 

 

 

 


