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Abstract: The purpose of the present study was to measure the effect of white noise on visual memory. White 

noise significantly impacts executive functioning of children.  Visual memory was measured using free recall 

memory task. The sample of the present consists of 100 school going children falling in the age range of 11-13 

years (Mean=11.99) selected usingpurposive sampling technique. The boys and girls were divided in equal 

numbers to control the gender differences. It was assumed that there will be a difference in the performance in 

free recall memory task in absence of white noise and in presence of white noise. Results were analyzed using 

independent sample t-test and paired sample t-Test. Results suggested that there was gender difference in the 

visual memory in absence of white noise and in presence of white noise. There wassignificant difference noticed 

in the performance on free recall memory task in absence and presence of white noise. The results support the 

concept of stochastic resonance which propose unique contribution of white noise in improvement of executive 

task. The study provided interesting insights on uses of white noise which has been discussed in detail in the 

paper. 
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I. INTRODUCTION 
There is a growing body of literature that deals with effect of noise on neural processing ability of the 

human brain. It has been known since a long time that environmental disturbances interfere with cognitive 

processing ability of an individual
14

. The environmental stimuli compete with the cognitive stimuli that has to be 

processed. Hence, the attention gets divided between two stimuli, thus, affecting the cognitive processing ability 

negatively.  

Contrary to this, it has been observed that certain kinds of noises enhance the cognitive functions of the 

participant. Concept of noise has been studied in creative manner and in depth in the recent past
10,63,84

.On basis 

of interval of frequency and power, sound has been divided into colour spectrum. In context of cognitive 

psychology, 3 kinds of noises have been studied widely- Pink noise, brown noise and white noise.Pink noise 

precisely contains same frequencies as white noise. But higher end of the spectrum of frequency is altered in 

such a way that all octaves carry equal amount of energies. With every rising octave, power density is decreased 

by 3 decibels as compared to the profile of white noise frequency. Hence, higher frequencies become less 

powerful and seamlessly blend with other sounds. Pink noise can be heard in the incoming tidal waves, 

heartbeats, some stellar light emissions and a few electronic devices. Pink noise changes the complexity of the 

activities of human brain and may have significant effect on the stability of sleep
103

.Brown noise has been 

named after a Scottish botanist- Robert Brown. It is also called as red noise. Brown noise is deeper than the pink 

noise and white noise. It resembles the sound of waterfall or rainfall from distance. Power density decreases by 

6 decibels with every rising octave as compared to white noise. Thus, highest end of the frequency spectrum is 

almost silent in brown noise. 

White noise is defined as a sound or electrical noise that has a relatively wide continuous range of 

frequencies of uniform intensity
86

.The adjective "white" has been used to describe this type of noise due to the 

way white light works. White light is light that is composed of all of the different frequencies of light combined 

together (a rainbow or prism segregates all the different frequencies of light into individual colour. In the similar 

way, white noise is the combination of all the different frequencies of sound. White noise is similar to 20,000 

frequencies of sound all playing at the same time.White noise has been studied extensively with respect to 

cognitive and neuropsychology in the last two decades. Continuous white noise reduces the resistance in going 

to sleep and the intermittent awakening at night in toddlers
36

.  White noise has also been used extensively for 

masking the unwanted noise in the work place and to improve the performance in simple attention tasks
55

. 

White noise is also being used successfully to mask the ringing noise in patients suffering from tinnitus
51

. 

Researchers have reported that listening to white noise while performing a cognitive task has a positive 
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influence on cognitive processing
87

.In line with these researches, it is possible to say that white noise affects 

every stage of nervous system, thus, affecting all the aspects of human cognition. Stochastic theory of resonance 

has been identified as one of the possible explanations that how white noise enhance verbal memory.Stochastic 

resonance concept explains how random noise have an effect on cognitive processing. To illustrate the concept, 

if a weak stimulus is gives in presence of random noise, the stimulus becomes detectable. Noise- stimulus 

interaction gives a person motivation to attend to the weak stimulus, thereby, enhancing the cognitive processing 

of the stimulus
86

. It helps to improve the touch, visual and auditory sensory. Some researchers have 

demonstrated that white noise enhances the verbal, arithmetic and spatial tasks
11, 47

. This theory lends support to 

possibility of improving visual verbal memory using white noise in school-children. 

When white noise is presented during encoding of words to ADHD children, the subsequent free recall 

gets enhanced
87

. Since ADHD is known to be a condition caused by imbalanced dopaminergic functioning, it 

can be said that there is a link between enhanced learning by white noise and dopaminergic 

neuromodulation
87

.White noise presented when encoding scene images decreases sustained BOLD activities in 

the auditory cortex and substantianigra of the brain
72

. The Substantianigra is the origin of dopaminergic neurons 

projecting to various target sites that are key areas of cognitive control
31

. Gating and maintenance of memory 

representations in working memory have also been shown to rely on dopaminergic signaling
21, 35, 60

. Effect on 

learning by auditory white noise depends on dopaminergic neuromodulation and enhancement in connectivity 

between midbrain regions and superior temporal sulcus of the brain. It indicates that white noise may be 

particularly useful in learning in cases where changes in mesolimbic regions are related to memory deficits
72

. 

There is a significantly high correlation between verbal memory and academic achievement
40, 52

. To 

illustrate on the concept of memory, working- memory model is an integrative approach towards memory. It 

states that working memory consists of 5 elements
4
 

1. Visuo-spatial sketchpad 

2. Phonological loop: It comprises of 2 elements. Phonological storage and subvocal rehearsal  

3. Central executive 

4. Subsidiary slave system. 

5. Episodic buffer 

 

Neuropsychological studies have demonstrated evidence of episodic buffer which is different from long-

term memory 
79, 89

. Investigators have used PET techniques to study role of different areas of brain in different 

elements of working memory. Phonological loop involves activation of lateral frontal lobe, inferior parietal lobe 

and temporal lobe of the left hemisphere
4, 41

. The areas that visuo-spatial sketchpad appears to activate depends 

on the difficulty level of the task and length of retention interval
56

. Central executive appears to activate frontal 

lobes 
4,75

. Episodic buffer operation appears to activate frontal lobes of both the hemispheres temporal lobe as 

well as the left hippocampus
79

.Study of verbal material tend to engage the left hemisphere of the brain more 

than the right hemisphere whereas study of pictorial material tends to engage left hemisphere of the brain more 

than right hemisphere
1
. 

          It has been reported that women perform better than men at tasks that involve verbal episodic memory 

tasks like remembering and recalling words, objects, images and daily life events whereas men outperform 

women in tasks that involves visuo-spatial working memory
37

. However, this concept have not been studied 

much in the Indian context. The present study is an attempt to explore the effect of white noise on verbal 

memory of school children in Indian setting. As explained above the study is based on the premise of stochastic 

resonance, neuropsychological effect of white noise of structures and neurotransmitter in brain. 

 

II. MATERIAL AND METHODS 
Sample:The present study has been conducted on 100 school going students with a mean age of (mean 

age=11.99 years) and equally consists boys (mean age = 11.98 years) and girls (mean age=12.00 years).For 

selection of the sample in the present study some criteriawere followed, therefore, a purposive sampling method 

was used for the selection. After the selection of the sample, students were randomly assigned in two groups 

(group A and Group B).  

 

Inclusion Criteria: 

1. Participant should be in the range of 11 to13 years of age. 

2. Participant should be able to communicate in English. 

3. Participant should belong to a middle-class economic background. 

4. Participant should have scored above 50% in the last semester exam attended in the school. 

 

Exclusion Criteria: 

1. Participants who have a visual impairment were excluded from the study. 
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2. Participants who are diagnosed with any mental illness and/or chronic physical illness were excluded 

from the study. 

3. Participants who have a history of any mental illness and/or chronic physical illness were excluded 

from the study. 

 

Research design: 

          Quasi-experimental design was used to conduct the research as purposive sampling technique was used to 

enlist participants and then they were randomly assigned to the group. Sample size was divided into 2 groups in 

order to control confounding variable. 

Experimental design may be represented as: R X1 Y2 

                                                                           X2 Y1 

X1: List A administered in presence of white noise.  

Y2: List B administered in absence of white noise.  

X2: List A administered in absence of white noise.  

Y1: List B administered in presence of white noise. 

 

Materials Used: 

1. Demographic sheet: Demographic sheet includes details including participant’s name, age, gender, date of 

birth and academic performance in last grade attended which was developed by researcher. 

2. Measurement of memory: Participant’s memory was measured using free recall memory task. The free 

memory task was developed to measure the visual verbal memory performance of participant using 

standard procedure
70

. In the present task a list of 30 words which were selected from the standard list and 

divided into two lists of 15 words each using fish-bowl technique.PowerPoint presentation were made of 15 

words each and shown to the subject using laptop screen. Each word was displayed for the period of two 

seconds. Each list consisted of 15 words. Hence, each presentation was of 30 seconds. Screen size is 34 

CMS* 19.5 CMS. Stop- watch was used to give subjects rest of 30 seconds after presentation of stimulus 

and then the participant was asked to recall. It was also used to give 1 minute of rest to the participant 

between each trial. Speakers were used to play the background white noise as per the design of the 

experiment. White noise was played at 45 decibels to 50 decibels. 

3. White noise audio clip: White noise audio clip was obtained from British Tinnitus Association. It is a part 

of sound therapy used for treatment of tinnitus. This audio CD has been developed by a sound effects 

company many years ago. British tinnitus association sells this audio clip to help patients of tinnitus to 

mask ringing noise with white noise. 

 

Procedure: 

          The permission from the principal of the school was obtained for the conduction of the study. Consent 

forms were given to the students who volunteered to be a part of this research. The signed consent from the 

parents were also obtained. The experiment was conducted in controlled setting using the school scientific 

laboratory. Subjects were called to the lab on the specific, predetermined date and time. Demographic details 

were verified. Based on the group they were assigned; experiment was conducted using specific list and in 

specific condition. Three trials were conducted for each list and condition.Medium of instructions used was 

English. 

Before each trial, participant was instructed as follows: 

“Please be attentive and look at the screen. You will see a list of 15 words displayed on the screen for 2 

seconds each. After seeing the video, you will be given a break of some seconds. Then, you will be asked to 

recall the words you saw on the screen. Order of the words doesn’t matter. After completion of each trial, you 

will be given a break of one minute.” 

 

III. RESULT 
Baseline score (in absence of white noise) and I-scores (in presence of white noise) were analysed 

using descriptive statistics, independent sample t-test (for gender differences) and paired sample t-test (for group 

differences).  

 

Table no 1:Shows sample characteristics of the participants. 

GENDER MEAN N Std. Deviation Median Minimum Maximum Range 

MALE 11.98 50 .685 12.00 11 13 2 

FEMALE 12.00 50 .728 12.00 11 13 2 

TOTAL 11.99 100 .703 12.00 11 13 2 
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Table states the sample characteristics of the population. Total sample size is 53, out of which 26 are 

males and 27 are females. Mean age for females was found to be 11.70 years (standard deviation=0.669). Mean 

age for males was found to be 11.92 years (standard deviation=0.628). Mean age foe the total sample is 11.81 

years (standard deviation=0.652). Median age for both the genders is 12.00 years. Minimum and maximum age 

is 11 years and 13 years respectively. Thus, age range is 2 years. 

 

Table no 2:Shows gender difference in absence of white noise (Independent Sample t-test) 

95% Confidence Interval of the differences 

 T Df Sig (2- tailed) Mean 

Differences 

Std Error 

Differences 

Lower Upper 

Equal variances 

assumed 

-1.552 98 .124 -0.540 0.34804 -1.23068 0.15068 

Equal variances not 

assumed 

-1.552 96.164 .124 -0.540 0.34804 -1.23084 0.15084 

  

In accordance with the above table, if variances are assumed to be equal. t- score is found to be -1.552, degree of 

freedom is 98, Significance is 0.124. Mean difference between both the groups was -0.540. When variances are 

assumed to be not equal, t-score is -1.552, degree of freedom is 96.164 and significance is 0.540. Hence, there is 

a difference in the performance of males and females in standard lab conditions. 

 

Table no 3: Shows group statistics in absence of white noise. 

Gender N Mean Std Deviation Std. Error Mean 

Male 50 5.66 1.61553 0.22847 

Female 50 6.20 1.85653 0.26255 

 

According to the above table, mean score in absence of white noise for males and females was 5.66 

(SD:1.61553) and 6.20 (SD: 1.85653) respectively. This suggests that females performed better than males in 

absence of white noise. 

 

Table no 4: Shows gender difference in presence of white noise (Independent Sample t-test) 

95% Confidence 

Interval of the 

differences 

 T Df Sig (2- 

tailed) 

Mean 

Differences 

Std.Error 

Differences 

Lower Upper 

Equal 

variances 

assumed 

-1.493 98 0.139 0.57333 0.38398 -1.33533 0.18866 

Equal 

variances not 

assumed 

-1.493 95.526 0.139 0.57333 0.38398 -1.33557 0.18891 

  

In accordance with the above table, if variances are assumed to be equal. t- score is found to be -1.493, degree of 

freedom is 98, Significance is 0.139. Mean difference between boththegroupswas0.57333. 

Whenvariancesareassumedtobenotequal,t-scoreis-1.493, degree of freedom is 95.526 and significance is 0.139. 

Hence, there is a difference in the performance of males and females in presence of whitenoise. 

 

Table no 5:Shows group statistics in presence of white noise. 

Gender N Mean Std Deviation Std. Error Mean 

Male 50 6.6800 1.75863 0.24871 

Female 50 7.2533 2.06862 0.29255 

  

According to the above table, mean score in presence of white noise for males and females was 6.68 

(SD:1.75863) and 7.2533 (SD: 2.06862) respectively. This suggests that females performed better than males in 

presence of white noise. 
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Table no 6: Paired Samples Statistics 

 Mean N Std. Deviation Std. Error Mean 

White noise (presence) 6.9667 100 1.93178 0.19318 

White noise (absence) 5.9300 100 1.75253 0.17525 

 

This table states that mean of the scores recorded presence of white noise is 6.9667 (SD=1.93178). 

Mean of the scores reded in absence of white noise is 5.9300 (SD= 1.75253). Total sample size is 100. 

 

Table no 7:Shows paired sample correlations 

 N Correlation Sig 

White noise 

(presence) & white noise 

(absence) 

100 0.880 0.000 

There is a strong positive correlation between white noise and visual memory as the correlation is 

calculated to be 0.880. 

 

Table no 8:Shows paired sample t-test 

    95% Confidence Interval 

of thedifferences  

 Mean Std. 

Deviati

on 

Std. Error 

mean 

Lower Upper t- 

score 

df Sig. (2- 

tailed) 

White noise 

(presence) & 

white noise 

(absence) 

1.03667 0.91856 0.09186 0.85440 1.21893 11.286 99 0.000 

 

Mean is calculated to be 1.03667 (SD= 0.91856), t-score is found to be 11.286 and 2- tailed 

significance is 0.000. Degree of freedom is 99. Upper 95% confidence interval limit and lower 95% confidence 

interval limit is 0.85440 and 1.21893 respectively. Hence, there is a difference in the short-term memory in 

absence of white noise and in presence of white noise. 

 

IV. DISCUSSION 
The aim of the study was to find if white noise enhances visual memory of school 

children.Thisstudywasalsoaimedtofindoutifthereisagenderdifferenceinvisualshort- 

termmemoryinthestandardlabconditions.Thisstudyalsoexploresifthereisdifferencein performance of males and 

females when presented with white noise. If the differenceexists, then what is the nature and extent of the 

differences.The first hypothesis was that “there is a difference in visual short-term memory of males and 

females”.  The results showed that there is a gender difference in visual short-term memory. The existing 

literature lends support to the observed since the girls and boys have similar verbal ability in pre-school and 

elementary school but female superiority increases from age 11 and it is found in both high-level and low-level 

task
59

. A study done in 1986, demonstrated better verbal abilities than males
45

. It has been observed that females 

have a more detailed elaboration of information which leads to more specific representation. Event related 

potential analysis showed larger amplitudes for females than for males
44

. In another study conducted in 2003, 14 

separate measures of short-term memory were used to investigate gender differences among children and 

adolescents using stratified sampling. The results revealed that females performed better than males on verbal 

tasks and males performed better than females on spatial tasks
57

. In same line a study conducted in Sweden 

showed that men performed better than women in visuospatial task and women performed better than man on 

tests of verbal fluency
49

.Therefore, the present study concludes that females have a better memory for verbal 

stimuli as compared to males. 

The secondhypothesiswas proposed that“thereisadifferenceinthevisualshort-termmemoryofmales and 

females”. The results showed that there is a significant difference in the performance of both the genders in 

presence of white noise. There are some previous studies which also showed that semantic and episodic memory 

in presence of background noise, girls outperformed boys in the task
9
.Girls outperform boys in a verbal memory 

task because they have better verbal memory skills, whereas, males have better spatial skills. To illustrate this, 

when navigating from one location to another in traffic and with various background environmental noises, 
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women rely on landmarks and verbal coding of the landmarks, while males prefer to use special perception 

strategies. 

The thirdhypothesiswas that “thereisadifferenceintheperformanceinfreerecallmemorytask in absence of 

white noise and in presence of white noise”. The results showed that participants performed better in presence of 

white noise ascomparedtoabsenceofwhitenoise regardless of gender.The resultcanbebetter 

explainedbythephenomenon of stochastic resonance. When an external noise is added to the weak stimulus, 

detectability oftheweakstimulusisenhanced
18,39

. When auditory noise enters the brain, it generates an activation 

in multisensory neurons in different regions of the brain, thus, modifying the original electrical activity of the 

brain 
58

.InCA1hippocampalcells,stochasticresonancecanenhance signal detection
90

. Sub threshold sensory signal 

can cause threshold crossingwhenoptimumlevelofnoiseisadded,thereby,enhancingsensitivityforweak signals 
18,29,65,99,102

.White noise leads to increase in relative gamma and beta power in 

thebrain,whichleadstoincreaseinlevelofthinking,attentionandsensoryprocessing
28

.A f-MRI study demonstrated 

that stimulus driven phasic activity in SubstantiaNigra/ Ventral Tegmental Area and auditory cortex is selectively 

enhanced by white noise
63

.It also induced strong connection between SubstantiaNigra/ Ventral Tegmental Area 

and Superior Temporal Sulcus and exhibits a strong positive correlation with memory improvement by white 

noise
71

.Positiveeffectofwhitenoisedependsondopaminergicneuromodulationas 

wellasconnectivitybetweenmidbrainregionsandsuperiortemporalsulcus
71

. This suggests that white noise can also 

be used to facilitate learning when changes in mesolimbic system is related to memory deficits
71

.White noise 

improves phasic dopamine release, thereby modulating activity within the superior temporal sulcus and leading 

to increased attention and memory formation
71

. 

It can also be suggested that phasic dopamine release and stimulus driven phasic activity in 

substantiaNigra/ Ventral Tegmental Area and auditory cortex is the reason for better recall memory in presence 

of white noise. However, the observed results should be confirmed by measuring the dopamine uptake directly 

by using PET scan. The findings of the research suggest that additional research could be done to investigate if 

white noise can be used as a non-pharmacological intervention for Attention Deficit Hyperactivity Disorder. 

Future studies can also account for physiological changes caused by white noise and if those changes play a role 

in determining the nature or extent of the effect. Studies can be done using various different tasks and not only 

just one task to explore the effect of white noise of different types of memory. 

 

V. CONCLUSION 
The present study reveals some interesting yet valuable insights about effectiveness of white noise on 

verbal memory tasks and also gender difference in memory of school going children in presence or absence of 

white noise. The present area is not fully explored and have enormous possibility for memory, executive 

functioning and various cognitive abilities. The results of the present study provide strong evidence of positive 

influence of white noise on verbal memory which opens the possibility of such kind of possible intervention to 

improve academic performance. The result of the present study should be used with precaution owing to limited 

sample size.  

 

VI. CONFLICT OF INTEREST 
The authors report no conflict of the interest in the present study.  

 

REFERENCES 
[1]. Anderson, J. R. (2015). Cognitive Psychology and its implication (8th ed.). New York, NY: Worth. 

[2]. Atkinson, R. C., &Shiffrin, R. M. (1968). Human Memory: A Proposed System and its Control 

Processes. Psychology of Learning and Motivation, 89–195.doi:10.1016/s0079- 7421(08)60422-3 

[3]. Averbach, E., &Coriell, A. S. (1961). Short-term memory in vision. Bell System Technical Journal, 40, 

309–328. 

[4]. Baddeley, A. D. (2006). Working memory: an overview. In S. J. Pickering (Ed.), Working memory and 

education (pp. 3–31). Burlington, MA: Elsevier. 

[5]. Bahrick, H. P. (2000). Long-term maintenance of knowledge. In E. Tulving&F. I. M. Craik 

(Eds.),TheOxfordhandbookofmemory(pp.347–362).NewYork:OxfordUniversityPress. Bahrick, H. P., 

Bahrick, P. O., &Wittlinger, R. P. (1975). Fifty years of memory for names and faces: A cross-sectional 

approach. Journal of Experimental Psychology: General, 104, 54– 

[6]. Berryhill,M.E.,Phuong,L.,Picasso,L.,Cabeza,R.,&Olson,I.R.(2007).Parietallobeand episodic memory: 

bilateral damage causes impaired free recall of autobiographical memory. Journal of Neuroscience, 

27,14415–14423. 

[7]. Bjork,E.L.,Bjork,R.A.,&MacLeod,M.D.(2005).Types andconsequencesofforgetting: intended and 

unintended. In L.-G. Nilsson & N. Ohta (Eds.), Memory and society: Psychological perspectives (pp. 

141–165). New York: PsychologyPress. 



Effect of White Noise on Visual Memory 

DOI: 10.9790/0837-2410105968                                www.iosrjournals.org                                              65 |Page 

[8]. Bohannon, J. (1988). Flashbulb memories for the space shuttle disaster: A tale of two theories.Cognition, 

29(2), 179–198 

[9]. Boman, E. (2004). The effects of noise and gender on childrens episodic and semantic memory. 

Scandinavian Journal of Psychology,45(5), 407-416. doi:10.1111/j.1467- 9450.2004.00422.x 

[10]. Boman, E., Enmarker, I., &Hygge, S. (2005). Strength of noise effects on memory as a function of noise 

source and age. Noise and Health, 7(27), 11. doi: 10.4103/1463-1741.31636 

[11]. Bottiroli, S., Rosi, A., Russo, R., Vecchi, T., &Cavallini, E. (2014). The cognitive effects of 

listeningtobackgroundmusiconolderadults:Processingspeedimproveswithupbeatmusic, while memory 

seems to benefit from both upbeat and downbeat music. Frontiers in Aging 

Neuroscience,6.doi:10.3389/fnagi.2014.00284 

[12]. Boyle, R. and Coltheart, V. (1996). Effects of Irrelevant Sounds on Phonological Coding in Reading 

Comprehension and Short term Memory. The Quarterly Journal of Experimental Psychology A, 49(2), 

pp.398-416. 

[13]. Brady, T. F., Konkle, T., Alvarez, G. A., &Oliva, A. (2008). Visual long-term memory has a 

massivestoragecapacityforobjectdetails.ProceedingsoftheNationalAcademyofSciences of the United States 

of America, 105(38),14325–14329. 

[14]. Broadbent, D. E. (1958). The effects of noise on behaviour. In D. E. Broadbent, Perception and 

communication (pp. 81-107). Elmsford, NY, US: Pergamon Press. 

[15]. Brown,E.,Deffenbacher,K.,&Sturgill,W. (1977).Memoryforfacesandthecircumstances of encounter. 

Journal of Applied Psychology, 62,311–318. 

[16]. Brown, R., &Kulik, J. (1977). Flashbulb memories. Cognition, 5, 73–99. 

[17]. Christensen, T. C., Wood, J. V., & Barrett, L. F. (2003). Remembering everyday experience through Hove 

the prism of self-esteem. Personality and Social Psychology Bulletin, 29(1), 51–62. 

[18]. Collins, J. J., Chow, C. C., &Imhoff, T. T. (1995). Stochastic resonance without tuning. Nature, 

376(6537), 236-238. doi:10.1038/376236a0 

[19]. Conway, M. A. (1995). Flashbulb memories., England: Erlbaum. 

[20]. Cools, R. (2011). Dopaminergic control of the striatum for high-level cognition. Curr. Opin. Neurobiol. 

21, 402–407. doi: 10.1016/j.conb.2011.04.002 

[21]. Cools, R., and D’Esposito, M. (2011). Inverted-U-shaped dopamine actions on human working memory 

and cognitive control. Biol. Psychiatry 69:e113–e125. doi: 10.1016/j.biopsych.2011.03.028 

[22]. Craik, F. I. M., & Lockhart, R. S. (1972). Levels of processing: A framework for memory research. 

Journal of Verbal Learning and Verbal Behavior, 11, 671–684. 

[23]. Craik, F. I. M., & Lockhart, R. S. (2008). Levels of processing and Zinchenko’s approach to memory 

research. Journal of Russian and East European Psychology, 46(6), 52–60. 

[24]. Cunningham, S. J., Turk, D. J., Macdonald, L. M., &Macrae, C. N. (2008). Yours or mine? Ownership 

and memory. Consciousness and Cognition: An International Journal, 17(1), 312–318. 

[25]. Curran, T. (1995). On the neural mechanisms of sequence learning. Psyche, 2(12) [On line]. 

[26]. Daniels, K., Toth, J., & Jacoby, L. (2006). The aging of executive functions. In E. Bialystok & F. I. M. 

Craik (Eds.), Lifespan cognition: Mechanisms of change (pp. 96–111). New York: Oxford University 

Press. 

[27]. Daud, S. N., &Sudirman, R. (2017). Evaluating the Effect of Mozart Music and White Noise on 

Electroencephalography Pattern toward Visual Memory. Advances in Science, Technology and 

Engineering Systems Journal,2(3), 1372-1380. doi:10.25046/aj0203173 

[28]. Daud, S. S., &Sudirman, R. (2015). Effect of white noise stimulation and visual working memory task on 

brain signal. ARPN Journal of Engineering and Applied Sciences,10, 8491- 8499. 

[29]. Douglass, J. K., Wilkens, L., Pantazelou, E., & Moss, F. (1993). Noise enhancement of information 

transfer in crayfish mechanoreceptors by stochastic resonance. Nature, 365(6444), 337-340. 

doi:10.1038/365337a0 

[30]. Driscoll, M. (2001). Psychology of learning for assessment (2nd ed). Boston: Allyn and Bacon. 

[31]. Düzel, E., Bunzeck, N., Guitart-Masip, M., Wittmann, B., Schott, B. H., and Tobler, P. N. (2009). 

Functional imaging of the human dopaminergic midbrain. Trends Neurosci. 32, 321– 328. doi: 

10.1016/j.tins.2009.02.005 

[32]. Eliasmith, C. (Ed.) (2001). Memory. Dictionary of philosophy of mind. Pullman, WA: Washington State 

University. Retrieved June 19, 2002, from http://www.artsci.wustl.edu/~philos/MindDict/memory.html 

[33]. Evans, K. M., &Federmeier, K. D. (2009). Left and right memory revisited: Electrophysiological 

investigations of hemispheric asymmetries at retrieval. Neuropsychologia, 47, 303–313. 

[34]. Faisal, A. A., Selen, L. P., &Wolpert, D. M. (2008, April). Noise in the nervous system. Retrieved from 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2631351/ 

[35]. Floresco, S. B., and Magyar, O. (2006). Mesocortical dopamine modulation of executive functions: 

beyond working memory. Psychopharmacology (Berl.)188, 567–585. doi: 10.1007/s00213-006-0404-5 

http://www.artsci.wustl.edu/~philos/MindDict/memory.html
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2631351/


Effect of White Noise on Visual Memory 

DOI: 10.9790/0837-2410105968                                www.iosrjournals.org                                              66 |Page 

[36]. Forquer, L. M., & Johnson, C. M. (2005). Continuous White Noise to Reduce Resistance Going to Sleep 

and Night Wakings in Toddlers. Child & Family Behavior Therapy, 27(2), 1–10. doi: 

10.1300/j019v27n02_01 

[37]. Gabriel, S., Dr, & G., S., Dr. (2016). Gender Difference in Short Term Memory and Perception. 

International Journal of Development Research,6(7), 8478-8480. 

[38]. Galotti, K. (2008). Cognitive psychology in and out of the laboratory. 4th ed. Thomson Wadsworth. 

[39]. Gammaitoni, L., Hänggi, P., Jung, P. and Marchesoni, F. (1998). Stochastic resonance.Reviews of 

Modern Physics, 70(1), pp.223-287. 

[40]. Gathercole, S. E., & Pickering, S. J. (2000). Working memory deficits in children with low achievements 

in the national curriculum at 7 years of age. British Journal of Educational Psychology, 70(2), 177–194. 

doi: 10.1348/000709900158047 

[41]. Gazzaniga, M. S., Ivry, R. B., &Mangun, G. R. (2009). Cognitive neuroscience. The biology of the mind. 

New York: Norton. 

[42]. Göder, R., Fritzer, G., Gottwald, B., Lippmann, B., Seeck-Hirschner, M., Serafin, I., et al. (2008). Effects 

of olanzapine on slow wave sleep, sleep spindles and sleep-related memory consolidation in 

schizophrenia. Pharmacopsychiatry, 41, 92–99. 

[43]. Goldsmith, M., Koriat, A., &Pansky, A. (2005). Strategic regulation of grain size in memory reporting 

over time. Journal of Memory and Language, 52, 505–525. 

[44]. Guillem, F., &Mograss, M. (2005). Gender differences in memory processing: Evidence from event-

related potentials to faces. Brain and Cognition,57(1), 84-92. doi:10.1016/j.bandc.2004.08.026 

[45]. Halpern, D. (1986). Sex Differences in Cognitive Abilities. The American Journal of Psychology. 

[46]. Hannan, S. A., Sami, F., &Wareing, M. J. (2005). Tinnitus. Bmj, 330(7485), 237. doi: 

10.1136/bmj.330.7485.237 

[47]. Helps SK, Bamford S, Sonuga-Barke EJS, Söderlund GBW (2014) Different Effects of Adding White 

Noise on Cognitive Performance of Sub-, Normal and Super-Attentive School Children. PLoS ONE 

9(11): e112768. https://doi.org/10.1371/journal.pone.0112768 

[48]. Henry, J. D., MacLeod, M. S., Phillips, L. H., & Crawford, J. R. (2004). A meta-analytic review of 

prospective memory and aging. Psychology and Aging, 19(1), 27–39. 

[49]. Herlitz, A., Nilsson, L. and Bäckman, L. (1997). Gender differences in episodic memory. Memory & 

Cognition, 25(6), pp.801-811. 

[50]. Hirst, W., Phelps, E. A., Buckner, R. L., Budson, A. E., Cuc, A., Gabrieli, J. D. E., et al. (2009). Long-

term memory for the terrorist attack of September 11: Flashbulb memories, event memories, and the 

factors that influence their retention. Journal of Experimental Psychology: General, 138(2), 161–176. 

[51]. Jacoby, L. L. (1991). A process dissociation framework: Separating automatic from intentional uses of 

memory. Journal of Memory and Language, 30, 513–541. 

[52]. Jarvis, H. L., &Gathercole, S. E. (2003). Verbal and non-verbal working memory and achievements on 

National Curriculum tests at 11 and 14 years of age. Educational and Child Psychology, 20(3), 123–140. 

[53]. Kramer, J. H., Yaffe, K., Lengenfelder, J., & Delis, D. C. (2003). Age and gender interactions on verbal 

memory performance. Journal of the International Neuropsychological Society, 9(1), 97-102. 

doi:10.1017/s1355617703910113 

[54]. Lockhart, R. S. (2000). Methods of memory research. In E. Tulving& F. I. M. Craik (Eds.), The Oxford 

handbook of memory (pp. 45–58). New York: Oxford University Press. Loftus, E. F. (1979). Eyewitness 

testimony. Cambridge, MA: Harvard University Press. 

[55]. Loewen, L. J., &Suedfeld, P. (1992). Cognitive and Arousal Effects of Masking Office 

Noise. Environment and Behavior, 24(3), 381–395. doi: 10.1177/0013916592243006 

[56]. Logie, R. H., & Della Sala, S. (2005). Disorders of visuospatial memory. In P. Shah & A. Miyaki (Eds.), 

The Cambridge handbook of visuospatial thinking (pp. 81–120). New York: Cambridge University Press. 

[57]. Lowe, P., Mayfield, J. and Reynolds, C. (2003). Gender differences in memory test performance among 

children and adolescents. Archives of Clinical Neuropsychology, 18(8), pp.865-878. 

[58]. Lugo, J., Doti, R., Wittich, W., &Faubert, J. (2008). Multisensory Integration. Psychological Science, 

19(10), 989-997. doi:10.1111/j.1467-9280.2008.02190.x 

[59]. Maccoby, E. E., &Jacklin, C. N. (1974). The psychology of sex differences. Stanford, CA: Stanford 

University Press. 

[60]. Marié, R.-M., and Defer, G.-L. (2003). Working memory and dopamine: clinical and experimental clues. 

Curr. Opin. Neurol. 16(Suppl.), S29–S35. doi: 10.1097/00019052- 200312002-00006 

[61]. McCunn, L. (2014). Sound or Noise?. [online] Psychology Today.  Available at: 

https://www.psychologytoday.com/us/blog/ienvironment/201411/sound-or-noise. 

[62]. Mcgivern, R. F., Huston, J., Byrd, D., King, T., Siegle, G. J., & Reilly, J. (1997). Sex Differences in 

Visual Recognition Memory: Support for a Sex-Related Difference in Attention in Adults and Children. 

Brain and Cognition, 34(3), 323-336. doi:10.1006/brcg.1997.0872 

https://doi.org/10.1371/journal.pone.0112768
https://www.psychologytoday.com/us/blog/ienvironment/201411/sound-or-noise


Effect of White Noise on Visual Memory 

DOI: 10.9790/0837-2410105968                                www.iosrjournals.org                                              67 |Page 

[63]. Metin, B., Roeyers, H., Wiersema, J. R., Meere, J. J. V. D., Gasthuys, R., &Sonuga-Barke, E. (2013). 

Environmental Stimulation Does Not Reduce Impulsive Choice in ADHD. Journal of Attention 

Disorders, 20(1), 63–70. doi: 10.1177/1087054713479667 

[64]. Morris, C. D., Bransford, J. D., & Franks, J. (1977). Levels of processing versus transfer appropriate 

processing. Journal of Verbal Learning & Verbal Behavior, 16(5), 519–533. 

[65]. Moss, F., Ward, L. M., and Sannita, W. G. (2004). Stochastic resonance and sensory information 

processing: a tutorial and review of application. Clin. Neurophysiol. 115, 267– 281. doi: 

10.1016/j.clinph.2003.09.014 

[66]. Neisser, E. (1967). Cognitive psychology. New York: Appleton-Century-Crofts 

[67]. Nyberg, L., Cabeza, R. &Tulving, E. (1996). PET studies of encoding and retrieval: The HERA model. 

Psychonomic Bulletin and Review, 3, 135–148. 

[68]. Penfield, W. (1955). The permanent record of the stream of consciousness. ActaPsychologica, 11, 47–69. 

[69]. Penfield, W. (1969). Consciousness, memory, and man’s conditioned reflexes. In K. H. Pribram (Ed.), 

On the biology of learning (pp. 129–168). New York: Harcourt, Brace & World. 

[70]. Rajamanickam, M. (2005). Experimental psychology with advanced experiments (Vol. 1). New Delhi: 

Concept Pub 

[71]. Rausch, V. H., Bauch, E. M., &Bunzeck, N. (2014). White Noise Improves Learning by Modulating 

Activity in Dopaminergic Midbrain Regions and Right Superior Temporal Sulcus. Journal of Cognitive 

Neuroscience,26(7), 1469-1480. doi:10.1162/jocn_a_00537 

[72]. Rausch, V. H., Bauch, E. M., and Bunzeck, N. (2013). White noise improves learning by modulating 

activity in dopaminergic mid brain regions and right superior temporal sulcus. J. Cogn. Neurosci. 7, 

1469–1480. doi: 10.1162/jocn_a_00537 

[73]. Read, J. D., & Connolly, D. A. (2007). The effects of delay on long-term memory for witnessed events. 

In M. P. Toglia, J. D. Read, D. F. Ross & R. C. L. Lindsay (Eds.), Handbook of eyewitness psychology 

(Vol. 1, pp. 117–155). Mahwah, NJ: Erlbaum. 

[74]. Reder, L. M., & Ross, B. H. (1983). Integrated knowledge in different tasks: Positive and negative fan 

effects. Journal of Experimental Psychology: Human Learning and Memory, 8, 55–72. 

[75]. Roberts, A. C., Robbins, T. W., &Weiskrantz, L. (1996). Executive and cognitive functions of the 

prefrontal cortex. Philosophical of the Royal Society (London), B, 351, (1346). 

[76]. Rogers, T. B., Kuiper, N. A., &Kirker, W. S. (1977). Self-reference and the encoding of personal 

information. Journal of Personality & Social Psychology, 35(9), 677–688 

[77]. Rubin, D. C. (1982). On the retention function for autobiographical memory. Journal of Verbal Learning 

and Verbal Behavior, 19, 21–38. 

[78]. Rubin, D. C. (Ed.). (1996).Remembering our past: Studies in autobiographical memory. New York: 

Cambridge University Press. 

[79]. Rudner, M., Fransson, P., Ingvar, M., Nyberg, L., &Rönnberg J. (2007). Neural representation of binding 

lexical signs and words in the episodic buffer of working memory. Neuropsychologia, 45(10), 2258–

2276. 

[80]. S.Nishifuji, M. Sato, D. Maino, S. Tanaka, S, “Effect of Acoustic Stimuli and Mental Task on Alpha, 

Beta and Gamma Rhythms in Brain Wave” in IEEE SICE Annual Conference, Taipe Taiwan, 2010. 

[81]. Schmidt, H. G., Peech, V. H., Paas, F., & Van Breukelen, G. J. P. (2000). Remembering the street names 

of one’s childhood neighbourhood: A study of very long-term retention. Memory, 8(1), 37–49. 

[82]. Shankar, S., Stevenson, C., Pandey, K., Tewari, S., Hopkins, N. P., &Reicher, S. D. (2013). A calming 

cacophony: Social identity can shape the experience of loud noise. Journal of Environmental Psychology, 

36, 87-95. 

[83]. Sikström, S., and Söderlund, G. B. W. (2007). Stimulus-dependent dopamine release in attention-

deficit/hyperactivity disorder. Psychol. Rev. 114, 1047–1075. doi: 10.1037/0033- 295X.114.4.1047 

[84]. Simonotto, E., Spano, F., Riani, M., Ferrari, A., Levrero, F., Pilot, A., Moss, F. (1999). fMRI studies of 

visual cortical activity during noise stimulation. Neurocomputing, 26-27, 511–516. doi: 10.1016/s0925-

2312(99)00042-9 

[85]. Smith, C., Bibi, U., &Sheard, D. E. (2004). Evidence for the differential impact of time and emotion on 

personal and event memories for September 11, 2001. Applied Cognitive Psychology, 17(9), 1047–1055. 

[86]. Söderlund, G. B. W., Sikström, S., Loftesnes, J. M., and Sonuga-Barke, E. J. (2010). The effects of 

background white noise on  memory  performance  in  inattentive  school children. Behav. Brain Funct. 

6:55. doi: 10.1186/1744-9081-6-55 

[87]. Söderlund, G., Sikström, S., & Smart, A. (2007). Listen to the noise: Noise is beneficial for cognitive 

performance in ADHD. Journal of Child Psychology and Psychiatry,48(8), 840- 847. doi:10.1111/j.1469-

7610.2007.01749.x 

[88]. Spencer, J. A., Moran, D. J., Lee, A., & Talbert, D. (1990). White noise and sleep induction. Archives of 

Disease in Childhood,65(1), 135-137. doi:10.1136/adc.65.1.135 Sperling, G. (1960). The information 



Effect of White Noise on Visual Memory 

DOI: 10.9790/0837-2410105968                                www.iosrjournals.org                                              68 |Page 

available in brief visual presentations. Psychological Monographs, 74 (Whole No. 498). 

[89]. Squire, L. R., & Knowlton, B. J. (2000). The medial temporal lobe, the hippocampus, and the memory 

systems of the brain. In M. Gazzaniga (Ed.), The new cognitive neurosciences (2nd ed., pp. 765–780). 

Cambridge, MA: MIT Press  

[90]. Stacey, W. C., & Durand, D. M. (2000). Stochastic Resonance Improves SignalDetection in Hippocampal 

CA1 Neurons. Journal of Neurophysiology, 83(3), 1394-1402. doi:10.1152/jn.2000.83.3.1394 

[91]. Standing, L., Conezio, J., & Haber, R. N. (1970). Perception and memory for pictures: Single- trial 

learning of 2500 visual stimuli. Psychonomic Science, 19, 73–74. 

[92]. Standing, L., Haber, R., Cataldo, M. and Sales, B. (1969). Two types of short-term visual storage. 

Perception & Psychophysics, 5(4), pp.193-196. 

[93]. Sternberg, R. and Sternberg, K. (2012). Cognitive psychology. 6th ed. Wadsworth, Cengage Learning. 

[94]. Stickgold, R. (2005). Sleep-dependent memory consolidation. Nature, 437(7063), 1272–1278. 

[95]. Surprenant A. M. and Neath I. (2013). Principles of memory. New York: Psychology Press. 

[96]. T.Tamesue, H. Kamijo, H. Itoh, I. Kazunori, I, “Quantitative Evaluation using EEG for Influence of 

Meaningful or Meaningless Noise on Participants During Mental Tasks” in IEEE International 

Symposium on Advanced Intelligent Systems, Kobe Japan, 2012. 

[97]. Taranto-Montemurro, L., Messineo, L., Sands, S., Azarbarzin, A., Marques, M., &Wellman,A. (2017). 

0394 Effect of Background Noise on Sleep Quality. Sleep, 40(suppl_1), A146- A147. doi: 

10.1093/sleepj/zsx050.393 

[98]. Tulving, E., Kapur, S., Craik, F. I. M., Moscovitch, M., &Houle, S. (1994). Hemispheric 

encoding/retrieval asymmetry in episodic memory: Positron emission tomography findings. Proceedings 

of the National Academy of Sciences, 91, 2016–2020. 

[99]. Wiesenfeld, K., and Moss, F. (1995). Stochastic resonance and the benefits of noise: from ice ages to 

crayfish and SQUIDs. Nature 373, 33–36. doi: 10.1038/373033a0 

[100]. Wisco, B. E., & Nolen-Hoeksema, S. (2009). The interaction of mood and rumination in depression: 

effects on mood maintenance and mood-congruent autobiographical memory. Journal of Rational-

Emotive & Cognitive-Behavior Therapy 27(3), 144–159. 

[101]. X. Zhang, L. Chuchu, Z. Jing, M. Xiyu, “A Study of Different Background Language Songs on Memory 

Task Performance” in IEEE International Symposium on Intelligent Ubiquitous Computing and 

Education, Chengdu China, 2009. 

[102]. Zeng, F.  G., Fu, Q. J., and Morse, R. (2000). Human hearing enhanced by noise. Brain  Res. 869, 251–

255. doi: 10.1016/S0006-8993(00)02475-6 

[103]. Zhou, J., Liu, D., Li, X., Ma, J., Zhang, J. and Fang, J. (2012). Pink noise: Effect on complexity 

synchronization of brain activity and sleep consolidation. Journal of Theoretical Biology, 306, pp.68-78 

 

 
 

Resham Jain" Effect of White Noise on Visual Memory. ” IOSR Journal of Humanities and 

Social Science (IOSR-JHSS). vol. 24 no. 10, 2019, pp. 59-68 

 

 


