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Abstract 
The aim of this study was to determine the effect of music and music tempo on stress 

responses in the body while performing both simple memory tests and tests that require 

higher-level cognitive function. Twenty-four participants were randomly assigned to one of two 

groups. One group completed three short-term memory tests, each time under the influence of a 

different music treatment: light background noise (no music), slow tempo music (70 bpm), and 

fast tempo music (140 bpm). The other experimental group followed the same procedure but 

with three problem solving tests involving math and logical reasoning. Heart rate, galvanic skin 

response, and both alpha and beta brain waves by EEG were measured during the duration of the 

testing to quantify physiological signs of stress and mental exertion. A statistical analysis of the 

data showed no significant differences in measured stress response for the memory group. 

However, alpha wave amplitude significantly differed between the no music and slow music 

measurements, and beta wave amplitude significantly differed between the slow music and fast 

music measurements for the problem solving groups, indicating a change in brain activity, 

concentration, and anxiety. This outcome was unexpected, and more research would be needed 

to get a clearer picture of how music tempo affects cognition and the body.  

Introduction 
Music plays a fundamental role in our daily lives, often accompanying us when studying 

for exams, motivating us while we work out, and providing ‘background noise’ for various 

activities. Music is incredibly diverse, not only because it presents us with multiple genres, but it 

also allows composers to manipulate the speed or tempo. Listening to music strongly modulates 

the activity of mesolimbic structures in the brain such as the hypothalamus, insula, and nucleus 

accumbens when regulating autonomic and physiological responses to stimuli (Menon et al., 
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2005). In addition, an increased mean heart rate and galvanic skin response is observed when 

listening to self-selected pieces of music (Lynar et al., 2017). Depending on our mood or 

environment, music tempo may affect us in different ways. It has been proposed that music can 

be beneficial in reducing stress. In one experiment, researchers examined stress and anxiety 

reduction in coronary heart disease patients using music intervention. The results indicated that 

music listening had a moderate effect on decreasing anxiety and stress and it reduced heart rate, 

respiratory rate, and blood pressure (Bradt et al., 2009). Therefore, we decided to investigate 

how varying music tempos physiologically affects humans when under stressful conditions, 

including short term memory retention tests as well as math and logic tests. Short term memory, 

or working memory, is the retention of information that only lasts a few seconds, and is not put 

into long term memory storage. Short term memory tests can induce stress-like responses that 

can be measured, and research concluded that spatial short term memory is predictive of 

individual stress vulnerability (Schmidt et al., 2010). Studies published previously in the Journal 

of Advanced Student Science have explored music tempo and short term memory with 

experimental groups for different music tempos, but we gave each subject all three of our music 

conditions, and divided them into groups based on type of test in order to add the dimension of a 

higher-order cognitive test: logical reasoning.  

Stressful situations happen to people every day, but multiple studies have shown that 

stress is becoming increasingly high among college students (Robotham, 2008). Coping 

mechanisms for stress are used by many students, but it’s crucial to find ways to prevent stressful 

situations from occurring and having damaging effects. One way which students attempt to 

remain calm in times of difficulty is through listening to music. To analyze if music has an effect 
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on preventing stress, music of differing tempos was played while subjects performed various 

mental tasks. Three physiological measurements recorded from subjects were heart rate, skin 

conductance, and brain wave activity. Alpha and beta waves were analyzed since beta waves are 

associated with awake normal conscious, and also can infer state of alertness, critical reasoning, 

and logic. Beta waves are useful when determining stress, anxiety, and uneasiness (Mental 

Health Daily, 2018). Alpha waves were analyzed because they are useful for understanding 

relaxation, especially during light mediation (Mikicin et al., 2015). Subjects were asked to 

complete either a memory or problem solving test while brain wave activity (EEG) was 

recorded.  

Skin conductance was analyzed due to its ability to measure the body’s generation of 

sweat. Sweating is controlled by the sympathetic nervous system, which indicates both 

physiological and psychological stimulation. The sympathetic nervous system is associated with 

the fight or flight response which can be brought on by increased stress levels. Analyzing 

maximum values of skin conductance will help determine which condition the subject 

experienced the most stress. 

Heart rate was the final physiological condition measured while subjects completed 

assigned tasks with varying music tempos. As stress situations occur, the brain sends signals to 

the adrenal medulla to increase secretions of epinephrine and norepinephrine. These 

catecholamines are known to cause dilation of blood vessels, increased central nervous system 

alertness, and increased heart rate. We will analyze average heart rate throughout each testing 

period to determine stress and exertion.  
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Mayfield and Moss performed a study where subjects were divided into two groups, one 

group listened to fast-paced rock while performing various tasks, and the other group to 

slow-paced “heartbeat” music. Those completing tasks while listening to rock reported that they 

were significantly more distracted by the music than those listening to the slower-paced music. 

Mayfield and Moss hypothesized that faster-paced music may act as a stressor in the work 

environment. They also found it likely that if heart rate and reported anxiety had been measured, 

those in the rock music condition would have experienced more stress and anxiety (Mayfield & 

Moss 1989). Therefore, we expect faster tempo music to be the least effective at preventing 

stress because the fast tempo will interfere with the subject’s ability to concentrate, inducing 

stress and anxiety. Absence of any music is also expected to increase stress, since there is 

evidence that music can be beneficial at preventing stress. As fast (140 bpm) tempo music is 

played, subjects are expected to have elevated heart rates, increased sweating which is indicative 

of the sympathetic nervous system, and increased brain wave activity. Slow tempo music (70 

bpm) should have the most profound effects on preventing stress due to music’s therapeutic 

ability. We also hypothesize that stress signs will be more evident for the logic/math test than the 

memory test.  

Materials 
Heart rate was measured in beats per minute (bpm) with a Pulse Oximeter and Carbon 

Dioxide Detector (Model 9843, SN: 118103117, Nonin Medical Inc. Plymouth, MN). Biopac 

Systems, Inc. Student Manual (Biopac Systems Inc. ISO 9001:2008) was the reference for proper 

usage of the equipment. Data was recorded and analyzed by Biopac Student Lab System (BSL 4 

software, MP36). Skin conductance was measured using an electrode lead set Xdcr (Model: 

SS3LA, SN: 13013875, Biopac Systems, Inc. Goleta, CA) that utilizes two BSL electrodermal 
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activity (EDA) finger electrodes (Model: SS3LA) and an isotonic electrical gel (1006B0928 

Biopac Systems Inc.) applied to fingertips with a cotton swab. Brain waves were evaluated by an 

Electroencephalography (EEG) (EEG, Model: SS2L,199113115 Biopac Systems Inc.) using 

three adhesive electrodes. A bandage wrap was needed to secure electrodes.  

In order to determine cognitive and memory performance, the subjects completed a series 

of tests on 8.5’ by 11” paper and wrote their answers directly on it with pencil. Each of the three 

tests were on separate pages but stapled together. Each memory test consisted of twelve basic 

four or five letter words (such as house, spine, flag, etc.) chosen randomly. After the time 

allotted for memorization, there was a subsequent page where the subject wrote all of the words 

they could remember. The problem solving test consisted of a math problem, and two brain 

teasers that require logical reasoning. Music was delivered to the subject via Beats Studio 

wireless headphones (Model: B05501). The music used to treat the subjects was classical music 

found on Spotify. An iPhone timer was used to keep time.  

Methods 
The subjects participating in our study are Physiology 435 students attending the 

University of Wisconsin-Madison. The three variables tested, in the presence of different music 

tempos, were heart rate (bpm), skin conductance (microsiemens), and brain wave activity 

(microvolts) using EEG. Three tests were administered, all with the same layout and format. One 

test was completed by the subject in the absence of music, another test when listening to music at 

a slow tempo, and lastly a final test when listening to a song with a faster tempo. In order to 

ensure the tempo is influencing concentration and physiological activity of the subject, rather 

than the subject just getting better over time, they will be listening to the different music tempos 

in a random order.  
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Set-up 
The experiment began by collecting completed consent forms from the subject, followed 

by a brief explanation on how the study will be conducted. Next, the pulse oximeter was clipped 

to the pointer finger of the subject’s non-dominant hand, and their baseline heart rate was 

recorded. On their middle and ring finger of the same hand, electrical gel was rubbed onto their 

fingertips with a sterile cotton swab. Two electrodermal activity (EDA) sensors were placed onto 

their fingers and secured using velcro straps. For the EEG, subject were instructed to tie up their 

hair on the top of their head to keep it from influencing our data. Three disposable adhesive 

button electrodes were pressed onto the scalp, one below the ear, one above the ear, and the last 

behind the ear, in between the other two. Then, we attached each of the electrodes to the 

corresponding metal tips and rest the wires on the subjects shirt so they weren’t tugged or 

disturbed. To ensure secure electrode connections, a self-adhesive bandage was wrapped around 

the subject’s head. The EEG and EDA sensors were plugged into the first two channels of the 

Biopac system, while the heart rate data was recorded directly from the oximeter screen and 

stored manually. After all of the equipment was properly assembled, the subject put on a pair of 

sound cancelling headphones, to control music and tempo during the cognitive tests.  

Procedure 

Subjects were randomly assigned to either a set of memory tests or a set of problem 

solving tests. We allowed them to take a minute to read the directions and ask any final 

questions, to ensure that they understand the procedure. The first test was administered while the 

subject listened to a randomized music tempo condition. The randomized music tempo 

conditions included no music, slow tempo music, and fast tempo music. To control distractions 

caused by lyrics, the song was purely instrumental. We used randomization to ensure that 
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subjects were not just getting better at taking the tests over time, which would skew our results. 

After the time was up, the subject received thirty seconds where they are told to relax to clear 

their mind and allow their variables to return to baseline levels. We chose thirty seconds because 

we wanted to give the subject time to rest, but needed to keep the length of the study reasonable 

considering the experimentation time limits. After the rest period was completed, the next test 

was administered with the second randomized tempo condition. After the three minutes ended, 

the subjects were given an additional thirty second break with no music to resume baseline 

values. Finally, the subject completed the final three minute test with the final randomized music 

tempo condition. The data collected for each individual was saved, and all equipment was 

carefully removed from the subject. After the experiment, we asked our subjects to take a quick 

survey which asks them to rank how difficult they found each test. The total study time was 

approximately 15 minutes per volunteer.  

Positive and Negative Control 

Heart rate, skin conductance, and brain activity were recorded for one of our group 

members in our trial run to ensure that their measurements would change as expected. A baseline 

reading was taken for all of the parameters. Then, the group member exercised by doing jumping 

jacks and a heart rate and skin conductance reading was taken. For EEG, we took a measurement 

while the subject had his eyes closed and relaxing, and another with eyes open and relaxing. The 

results can be found in Figure 2, 3, and 4. To ensure that measurements would not change due to 

an alternative factor, one group member’s baseline measurements were recorded and the 

measurements were maintained over a period of 60 seconds. The results of the negative control 

can be found in Figures 5, 6, and 7.  
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Data Analysis 

We will perform a one-way ANOVA test to compare the data of no music, slow music, 

and fast music, as well as to compare our two experimental groups: short term memory and 

logical reasoning. To analyze beta waves from the EEG, the tempo with the smallest absolute 

amplitude will signify the subject endured the least amount of stress, anxiety, and restlessness 

during the test. Alpha waves from the EEG were analyzed since the condition with the greatest 

maximum will signify the subject was enduring uneasiness during the test. 

 

 
Figure 1: Timeline of procedure (in minutes). This figure displays the timeline of the experiment. The 
flow chart describes when we administer the tests with the allotted time, and how much rest time is given 
between tests in order for the subject to return to baseline. 
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Activity level Time (seconds) Heart rate (bpm) 

At rest 0 68 

After jumping jacks 60 125 
Figure 2: Heart rate positive control data. This table represents the positive control data for heart rate 
(bpm) measured by a pulse oximeter. The subject was measured at rest for the initial 30 seconds and then 
proceeded to perform jumping jacks for the remaining 30 seconds. 
 
 

Figure 3: Skin conductance positive control data. This figure depicts the positive control data for skin 
conductance that was measured by EDA. The subject was at rest for the initial 30 seconds and then 
proceeded to perform jumping jacks for the remaining 30 seconds. 
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Figure 4: EEG positive control data. This figure portrays the positive control data for brain waves that 
was measured by EEG. The subject was at rest for the initial 30 seconds and then proceeded to do math 
problems for the remaining 30 seconds. 

Time (seconds) Heart rate (bpm) 

0 61 

60 64 

 
Figure 5: Heart rate negative control data. This table represents the negative control data for heart rate 
(bpm) that was measured by a pulse oximeter. The subjects sat and rested for 60 seconds. 
 
 

 
Figure 6: EDA negative control data. This figure displays the negative control data for skin 
conductance that was measured by EDA. The subject sat and rested for 60 seconds. 
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Figure 7: EEG negative control data. This figure displays the negative control data for brain wave that 
was measured by EEG. The subject sat and rested for 60 seconds. 
 
 

 
Figure 8: EDA example. This figure is an example of an EDA graph we analyzed. This particular one is 
from a volunteer that completed the math/logic test under the music conditions indicated by the arrows. 
The blank arrows represent the thirty second rest performed by the volunteer in order to return to baseline. 
 
 

11 
 



 

 
Figure 9: EEG example. This figure is an example of an EEG graph of alpha and beta waves we 
analyzed. This particular one is from a volunteer that completed the math/logic test under the music 
conditions indicated by the arrows. The blank arrows represent the thirty second rest performed by the 
volunteer in order to return to baseline. 
 
 
Results 
Memory test  

Heart rate 

Figure 10 compares mean average heart rate with varying music tempos during the 

memory test portion of this study. Taking the test in the absence of music resulted in an average 

heart rate of 79.48 bpm, an average heart rate of 81.18 bpm when listening to fast tempo music, 

followed by an average heart rate of 81.85 bpm during slow tempo music. Average heart rate 

quartile values between each condition heavily overlap one another. ANOVA analysis of mean 

average heart rate finds that listening to varying music tempos while taking short-term memory 

tests does not have a statistically significant effect on heart rate (p = 0.887).  
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Figure 10. This figure exhibits the mean heart rate (Beats/Min) of subjects for each music condition 
during the memory test.  The music condition and y-value is labeled to the left of the point. Also, the 
standard error endpoints are labeled above and below the error bars. 
Electrodermal Activity  

Figure 11 compares mean average maximum electrodermal activity while performing the 

memory test. Average electrodermal activity under the no music condition showed the least 

activity, followed by slow tempo music, while fast tempo music had the highest average 

electrodermal activity. However, there is significant overlap between the quartiles of each music 

tempo condition. ANOVA analysis proved that music tempo does not have a statistically 

significantly effect (p= 0.990) on electrodermal activity. 
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Figure 11. This figure represents the mean maxima of EDA (microSiemens) for each music condition 
during the memory test. The music condition and y-value is labeled to the left of the point. Also, the 
standard error endpoints are labeled above and below the error bars. 
 
EEG Alpha Waves  

Figure 12 represents EEG 𝛼 maximum and minimum values of music tempo during the  

memory portion of our study. Fast tempo music was found to have the highest maximum EEG 𝛼 

wave, whereas slow tempo and no music had smaller maximum EEG 𝛼 wave amplitudes. When 

using ANOVA to compare EEG 𝛼 wave maximums, there was no statistical significance (p= 

0.636) found between the varying music tempos and 𝛼 waves. 

EEG 𝛼 wave minimum values between the no, slow, and fast tempo conditions roughly 

mirror the EEG 𝛼 wave maxima values. No music and slow tempo music showed smaller 

absolute deviations from zero, whereas fast tempo music demonstrated the greatest negative 
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deviation from zero. Similarly to EEG 𝛼 wave maxima results, ANOVA found a statistically 

insignificant relationship (p= 0.870) between EEG 𝛼 wave minimas and music tempo. 

 
 
Figure 12. This graph depicts the mean maxima and minima of EEG alpha waves during the memory test. 
The graph is color-coordinated such that red indicates data about the minima and blue indicated data 
about the maxima. There are multiple breaks in the y-axis to omit unnecessary numbers. The music 
condition and y-value is labeled to the left of the point. Also, the standard error endpoints are labeled 
above and below the error bars. 
  
EEG Beta Waves 

Figure 13 describes the relationship between maxima and minima EEG 𝛽 waves and 

music tempo. The quartile values for EEG 𝛽 waves are highly overlapped between each music 

tempo condition, as the lowest 𝛽 wave maxima was when listening to slow tempo music, 

succeeded by fast tempo music, and lastly, no music, which had the highest maximum amplitude. 
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ANOVA analysis found that listening to different tempos of music while completing a 

short-term memory test does not have a prominent effect on absolute EEG 𝛽 wave maximum 

values, as we did not find any statistical significance (p= 0.828). 

Furthermore, the quartile values for EEG 𝛽 wave minima are also highly overlapped 

between varying music tempos, as values between conditions are very similar. ANOVA finds no 

statistical significance (p= 0.960) between absolute EEG 𝛽 wave minima and music tempo while 

completing short term memory tests. 

 

 
Figure 13. This graph depicts the mean maxima and minima of EEG beta waves during the memory test. 
The graph is color-coordinated such that red indicates data about the minima and blue indicated data 
about the maxima. There are multiple breaks in the y-axis to omit unnecessary numbers. The music 
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condition and y-value is labeled to the left of the point. Also, the standard error endpoints are labeled 
above and below the error bars. 
 
Problem Solving (Math/Logic) Test 
 
Heart Rate 

Figure 14 illustrates the relationship between mean average heart rate and varying music 

tempo during the problem solving portion of this study. As exemplified by the figure, average 

heart rate values over different music tempos overlap heavily, where no music presents the 

lowest average heart rate of 75.57 bpm, followed by slow tempo music at 77.39 bpm, and fast 

tempo music shows the highest average heart rate of 78.24 bpm. ANOVA analysis of mean 

average heart rate finds that listening to varying music tempos while completing math or logic 

tests does not have a statistically significant effect on heart rate (p= 0.852).  

 

17 
 



Figure 14. This figure exhibits the mean heart rate (beats/min) of subjects for each music condition 
during the memory test. The music condition and y-value is labeled to the left of the point. Also, the 
standard error endpoints are labeled above and below the error bars. 
 
Electrodermal Activity 

Figure 15 represents the relationship between the mean average maximum skin 

conductance and music tempo. Average maximum skin conductance is almost identical across 

each music tempo condition, where averages tend to fall around 7.3 𝜇S. Electrodermal activity 

and music tempo was found to be statistically insignificant (p= 1.00) as demonstrated by the 

figure below. 

 
Figure 15. This figure represents the mean maxima of EDA (microSiemens) for each music condition 
during the memory test. The music condition and y-value is labeled to the left of the point. Also, the 
standard error endpoints are labeled above and below the error bars. 
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EEG Alpha Waves 

Figure 16 depicts absolute EEG 𝛼 wave maxima and minima in relation to music tempo 

during the the math/logic test. EEG 𝛼 wave maximum values were the lowest while participants 

listened to fast tempo music, 28.3 µV, followed by no music at 32.83 µV, and slow tempo music 

resulted in the highest EEG 𝛼 wave maxima at 41.34 µV. Although quartile values between each 

condition only slightly overlap, the ANOVA test found no statistical significance (p= 0.089) 

between EEG 𝛼 wave absolute maxima and music tempo. 

EEG 𝛼 wave minimum values showed the least deviation from zero when the participants 

listened to fast tempo music at -27.25 µV, followed by no music with an amplitude of -32.83 µV, 

and EEG 𝛼 wave values were the most negative at -42.3 µV for slow tempo. ANOVA test results 

show that there is a statistically significant relationship (p= 0.019) between absolute 𝛼 wave 

minimum values and music tempo. 
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Figure 16. This graph depicts the mean maxima and minima of EEG alpha waves during the memory test. 
The graph is color-coordinated such that red indicates data about the minima and blue indicated data 
about the maxima. There are multiple breaks in the y-axis to omit unnecessary numbers. The music 
condition and y-value is labeled to the left of the point. Also, the standard error endpoints are labeled 
above and below the error bars. 
 

EEG Beta Waves 

Figure 17 showcases the relationship between maxima and minima EEG 𝛽 waves and 

music tempo. EEG 𝛽 wave maximum values are the highest when participants are listening to 

slow tempo music, succeeded by fast tempo, and lastly by no music, which had a 𝛽 wave 

maximum amplitude of 37.43 µV. ANOVA analysis finds that there is no statistically significant 

relationship (p= 0.172) between music tempo and EEG 𝛽 wave maxima. 

20 
 



Furthermore, EEG 𝛽 wave minima values are the most negative for slow tempo music at 

-58.8 µV, followed by fast tempo music at -47.44 µV, and lastly no music, which shows the 

smallest amplitude 𝛽 wave at -39.07 µV. ANOVA analysis shows that there is a statistically 

significant relationship (p=0 .019) between EEG 𝛽 wave minimum amplitude and music tempo.  

Figure 17. This graph depicts the mean maxima and minima of EEG beta waves during the memory test. 
The graph is color-coordinated such that red indicates data about the minima and blue indicated data 
about the maxima. There are multiple breaks in the y-axis to omit unnecessary numbers.  The music 
condition and y-value is labeled to the left of the point. Also, the standard error endpoints are labeled 
above and below the error bars. 
 

We recognized that there was another way to interpret the results of our study which uses 

our no music condition as our baseline, calculating deviations. Doing so, we performed an 

ANOVA test comparing average heart rate during slow and fast tempo music using the no music 
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condition as the baseline value, and found a p-value of 0.189. This suggests that normalizing the 

no music condition did not significantly change our results. Our study assumes that all other 

physiological tests will also be insignificant when using the no music condition as our baseline. 

Comparing Data for Logic and Memory Tests 

The following figures (18 - 21) allow us to clearly visualize how our subjects’ 

physiological stress responses differed during the two different tests. One unmistakable trend 

highlighted is the higher electrodermal activity for each music condition with subjects taking the  

math/logic tests (Figure 18). Because both heart rate and skin conductance are increased by  

Figure 18. This bar graph shows a direct comparison between the electrodermal activity data of both of 
the experimental groups for each music treatment. The maroon bars represent averages of the maximum 
skin conductance measurement taken in microSiemens for the memory test group, and the light pink bars 
represent averages of maximums for the problem-solving test group. The standard error values are 
depicted above the error bars.  
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activity of the sympathetic nervous system, one would think that the heart rate would also be 

higher for the math group, but this is not the case (shown by Figure 19). The EEG comparison 

data for the following two graphs (Figures 20 and 21) was generated by taking the difference  

Figure 19. This bar graph shows a direct comparison between the heart rate data of both of the 
experimental groups for each music treatment. The maroon bars represent averages in bpm for the 
memory test group, and the light pink bars represent averages for the problem-solving test group. The 
standard error values are depicted above the error bars. 
 
between each maximum and minimum and performing two more statistical tests to find the 

average of this new peak-to-peak amplitude for both alpha and beta waves. The results were not 

significant for 𝛼 (p= 0.97 and p= 0.089 for memory and math respectively) or 𝛽 (p= 0.93 and 

p=0.058) waves, and but presented an easier way to graph and compare the data. The trend for 𝛼 

and 𝛽 waves showed smaller average values for the math test, except for the slow music 

condition, where they were larger for both types of waves. 
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Figure 20. This bar graph shows a direct comparison between the EEG 𝛼 data of both of the experimental 
groups for each music treatment. The maroon bars represent averages in microvolts for the memory test 
group, and the light pink bars represent averages for the problem-solving test group. The standard error 
values are depicted above the error bars. 

Figure 21. This bar graph shows a direct comparison between the EEG 𝛽 data of both of the experimental 
groups for each music treatment. The maroon bars represent averages in microvolts for the memory test 
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group, and the light pink bars represent averages for the problem-solving test group. The standard error 
values are depicted above the error bars. 
  
Discussion 

The proposed hypothesis that low tempo music would decrease stress was not supported 

by our findings. The physiological measurements, heart rate and skin conductance (EDA), 

showed no significant difference with changing music tempos. The p-values calculated for heart 

rate during the memory test and logic test were p=0.887 and p= 0.852 respectively showing no 

significant finding between the conditions. The opposite of our hypothesis appeared to be 

supported with average heart rates. For the memory test, the average heart rate was lowest for no 

music and highest when slow tempo music was played. Similarly for the logic test, the average 

heart rate was lowest for no music. Average heart rates supported that no music helps alleviate 

stress, rather than the hypothesized slow tempo music. The p-values for skin conductance for the 

memory and logic tests were p= 0.990 and p= 1.00 respectively. These values are insignificant 

and do not support the hypothesis that skin conductance would be the lowest during the slow 

tempo condition. The average skin conductance for the memory test was lowest for no music but 

the lowest average skin conductance for the logic test belonged to the fast tempo group. Neither 

the average skin conductances or p-values supported the hypothesis that slow music would 

decrease stress and therefore skin conductance would also decrease. Skin conductance and 

average heart rates failed to support our hypothesis that slow tempo music would decrease both 

during cognitive tests. 

Although heart rate and skin conductance did not support the hypothesis, some EEG 

values did support the hypothesis that slow tempo music would decrease stress during cognitive 

testing. For alpha wave minimums during the logic test, the difference in music tempo is 
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statistically significant. The calculated p-value for the alpha wave minimum was p= 0.019. 

Although the minimum alpha waves were significant, the maximum alpha wave differences were 

insignificant (p= 0.089). The conflicting significances of the alpha wave maximums and 

minimums for the logic test are inconclusive. Similarly, the same trend was seen for beta waves 

during the logic test. The calculated p-value for beta wave maxima was p= 0.172 and the p-value 

for beta wave minima was p= 0.019. Again, although the beta wave minima were found to have a 

statistical significance for different music tempos, the insignificant maxima is contradicting and 

does not support the overall hypothesis. During the memory test, alpha brain wave maximums 

and minimums were found to be statistically insignificant (p= 0.636 and p=0.870). Additionally, 

beta brain wave maximums and minimums were also statistically insignificant (p= 0.828 and 

p=0.960).  Although some brain wave activity supported our hypothesis, further testing would be 

necessary to determine if slow tempo music does decrease stress.  

The purpose of this study was to determine if differing music tempos decreases stress 

during cognitive tests. Most of our results were insignificant and could be attributed to multiple 

unseen errors in the study. For the three physiological measurements, averages and 

maximum/minimum values were used to determine if music tempos effected stress. True resting 

baseline values for each subject were not recorded and therefore not used in the study. Resting 

baseline values would have been useful for comparing deviations for each condition. The use of 

resting baseline values and deviations from baseline would eliminate differing start values since 

resting heart rates, skin conductance, and brain waves are not the same for every subject. 

Recording deviations from resting baseline values would improve the study and yield more 

accurate results.  
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We encountered some difficulty with the equipment. The EEG electrodes were applied to 

subject’s heads, but due to the weight of the attached cords, the electrodes occasionally fell off or 

moved during testing. Although the self-adherent wrap helped, interference occurred, especially 

when the subject moved. The movement gave rise to very large maximum and minimum values 

which were not an accurate representation of the subject’s brain waves. For a more accurate 

representation of brain waves, subjects’ heads would need to be free of hair and movement 

minimized. We questioned the accuracy of the Biopac EEG measurements in general because 

only three electrodes were placed in the posterior areas of the brain, where the temporal lobe 

would be. However, while alpha waves are seen in the posteriorly, beta waves are more evident 

in the frontal region, so it could have benefitted us to position one of them on the forehead, or 

have access to more electrodes.  

The time it took subjects to complete the assessments differed for each individual and 

contributed error to the study. Subjects were allowed 3 total minutes to complete each cognitive 

test. Some subjects finished the test with remaining time. During this time the subject was 

instructed to remain seated and relax. Although the subjects complied, ending the study once the 

subject completed each task would have offered more accurate results. A final error which lead 

to inconsistent findings was the distracting surrounding environment. Although noise cancelling 

headphones were used, when no music was played, the subjects could still hear background noise 

which may have been distracting. 

For future studies, the above errors would be adjusted to allow optimum data collection. 

Additionally, grading the tests for accuracy could be used to determine not only if stress levels 

decreased with differing tempos, but also if music tempos affect one’s ability to answer a 
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question correctly. Another proposed study is one that looks at music preferences and how a 

preferred music type compared to one that is not preferred impacts a subject’s ability to 

performing cognitive tests. We hypothesize that preferred music genres would decrease stress 

and increase the ability for a subject to perform the tests. 
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