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Abstract: 
Throughout human history, competition has been a motivator behind many successes and 

failures. Evolutionarily, competition underlies the theory of natural selection, in which 
organisms compete for natural resources and those more fit can adapt and reproduce. A similar 
framework applies to modern society in how starting at a young age students are defined by their 
performance both academically and non-academically. Academic achievement is weighed 
heavily, especially in terms of standardized examination scores and acceptances to higher-level 
educational institutions. The same is true in a non-academic setting for extracurriculars as 
individuals are required to tryout before being ranked and divided into teams of different levels. 
Even though studies have shown that competition plays a significant role in increasing student 
academic performance, to what end is this true? This study assessed the bounds of competition 
and evaluated the physiological effects of competition on the body’s stress response. Using 
university level students as the primary participants, the study specifically focused on 
competition as a motivating or debilitating influence on performance. A T-test was performed to 
determine if there was a significant difference of percent change between competitive and non-
competitive groups taking account baseline values. An alpha P-value of 0.05 was used. Blood 
pressure, Electrodermal Activity (EDA), and heart rate P-values were calculated to be greater 
than the alpha significance level and were therefore not significant. Despite the insignificance of 
physiological measurements, there was a statistically significant relationship between 
competitive conditions and exam accuracy. These results suggest that while physiological body 
responses may not change, competitive testing conditions influence cognitive performance. 
Further research is necessary to evaluate the physiological responses and cognitive performance 
with competition on a larger scale.  
 
Introduction 

College students are exposed to many stressors originating both inside and outside their 

student-life. Universities expect students to be routinely examined to analyze their academic 

performance while they may also be enduring stress from other classes, work, and family. Often, 

these examinations require cumulative studying of the materials learned and an ability to 

demonstrate comprehension by applying knowledge to new situations indirectly covered in class. 

Additionally, it is common practice to weigh exam scores more heavily when accounting for the 

overall grade in the class. Weighting grades places more pressure on students to achieve higher 

scores, moreover, grading on a curve stresses students to compete against one another for better 

grades. Grading on a curve is a widely used method in which letter grades are assigned to 

students based on a pre-specified distribution. For example, some courses may only allow the top 

ten percentile of students to receive an A letter grade. Students are then directly competing 



against each other to receive the best grade. Professors commonly implement such competitive 

conditions as a motivational tool for higher-level learning(Cheng et al., 2009). Evidence shows 

that competition is significant in increasing student academic performance if properly monitored 

by educators (Marsh, 1984; Yu, 2003). However, the competition should not be ranked as a 

higher priority than the quality of a student’s education (Yu, 2003). Due to the highly 

competitive nature of society, many students become driven to successfully complete a test 

without error rather than focusing on thoroughly understanding the material. 

In this study, the three physiological variables of skin conductance in response to 

sweating through EDA, heart rate, and blood pressure were measured. The intent behind these 

measurements was to evaluate the body’s response to stress, and to what extent a response is 

produced. During a stress response, heart rate, blood pressure, and skin conductance are subject 

to change via influence of the autonomic nervous system (ANS). This system functions to 

maintain homeostasis, which is the body’s regulation of metabolic function. There are two 

divisions of the ANS that are responsible for maintaining this balance: the parasympathetic 

nervous system (PNS) and the sympathetic nervous system (SNS). The PNS is responsible for 

body regulation under restful conditions, more specifically, digestive, urinary, and breathing 

actions. Whereas, the SNS reciprocally regulates widespread body stimulation in response to 

potential threats (Wehrwein, 2016).  

Cardiac activity is proven to provide clear insight on the body’s autonomic innervation. 

This activity is increased by the SNS and decreased by the PNS, or by lack of SNS stimulation 

(Charmandari, 2005). In turn, increased cardiac activity contributes to an increase in blood 

pressure, and ultimately, an influence on skin conductance through sweat. To further illustrate 

this relationship, the main mechanism of increasing body temperature is to increase blood flow 



to all areas of the body (Caldwell et al., 2016). Therefore, measurements of cardiac output, such 

as beats per minute or blood pressure, and electrodermal activity, are favorable measurements in 

the evaluation of stress (Charmandari, 2005). Factors that induce stress are variable with notable 

contributors including emotions, lifestyles, or environmental conditions (Harris et al., 2017). 

Collegiate level examinations and the competition amongst students in terms of grading curves 

are of specific interest to the study. 

The principal investigators hypothesized that awareness of competition with fellow 

students in an academic setting will increase the respective physiological processes relative to 

examinations under non-competitive conditions. Furthermore, exams are of relevance to 

participants because all subjects are students regularly exposed to standardized testing, often 

under competitive conditions. To quantify the effects of stress on participants due to the 

cognitive examination, heart rate, blood pressure, and electrodermal activity were measured and 

analyzed. Evaluating changes to these variables could lead to an increased knowledge on student 

performance, test anxiety, and the physiological processes that accompany standardized testing. 

Materials 
This experiment used three variables to investigate the physiological effects of a non-

competitive environment compared to a competitive environment. The variables measured were 

heart rate, blood pressure, and perspiration. Heart rate was measured using a pulse oximeter and 

carbon dioxide detector (Model number: 9843; Serial Number: 118102900; Made by Nonin 

Medical, Inc., Minneapolis, MN, USA) to record beats per minute. Blood pressure was measured 

using the 10 Series + Blood Pressure Monitor (Model Number: BP791IT: Serial Number: 

20141004280LG; Made by Omron Healthcare Inc., Lake Forest, IL, USA) to record the systolic 

and diastolic pressure in mmHg. Skin conductance was measured to evaluate perspiration via an 

Electrodermal Activity (EDA) transducer provided by the Biopac system (SS3LA/L, Biopac 



Systems, Inc., Goleta, CA, USA). For the EDA measurements, an Isotonic Recording Electric 

Gel was used on the sensors to aid detection. The Biopac Student Lab System (BSL 4 software, 

MP36) and consultation from the Biopac Systems, Inc. Student Manual (Biopac Systems Inc. 

ISO 9001:2008) was used to aid in data recording and analysis.  

A numbering sequence test from Fibonicci website was used as the cognitive task 

participants were asked to perform (“Number Sequences”). To solve the test, the participant 

needed to determine the next logical number of a sequence that completed the pattern. A 

standard Dell computer issued from the lab room was utilized in this experiment to monitor the 

Biopac data from the skin conductance electrodes.  

Methods 
 
Participants 

Students who were enrolled in the spring session of the Anatomy and Physiology 435: 

Fundamentals of Human Physiology course were recruited on a voluntary basis from the 

University of Wisconsin-Madison. All physiological measurements were recorded at UW-

Medical Sciences Center. Each student participant was required to fill out a consent form prior to 

their participation that indicated potential emotional risk, time the study required, and an 

agreement of confidentiality. 

Procedure 

The study was divided into two sessions, C (competitive) and NC (non-competitive), in 

order to analyze the effect of different competitive situations on stress and performance; see 

Figure 1 for conducive timeline. Participants were selected at random using a random number 

generator to participate in either the C or NC groups to eliminate any potential biases. Using 

random.org, numbers 1 (C) and 2 (NC) are chosen at random. Prior to each study, the testing 

room was prepared with a small table, chairs, and pertinent testing equipment. All supplies that 



may have indicated the nature of the study were initially hidden from the participant; including 

the incentivized gift cards, numerical exam, pulse oximeter, electrodermal transducer, and blood 

pressure monitor. The numerical exam was selected from the Fibonacci website and rewritten 

onto a hard paper copy prior to each testing session by the researchers. The test consisted of 

numerical patterns, in which each participant needed to identify and complete multiple patterns 

by filling in the number blanks. For the non-competitive sessions, participants were led 

individually into the testing room and seated at the table.  

Baseline measurements for blood pressure, heart rate, and EDA were determined. The 

participant’s baseline systolic and diastolic blood pressure (10 Series +) were measured by 

wrapping the blood pressure cuff on the participant’s non-dominant arm. The blood pressure cuff 

remained on the participants non-dominant arm for further measurements throughout the 

experiment. Next, the respective researcher prepared the EDA transducer for skin conductance in 

microsiemens (µS) and pulse oximeter to measure heart rate in beats per minute (BPM). The 

EDA equipment was connected to the Biopac Student Lab Systems via channel one and 

electrodes were placed on the participant’s non-dominant third and fourth digit after applying 

electrode gel. The pulse oximeter was connected to the second digit of the participant’s non-

dominant hand. Heart rate was recorded every 15 seconds for one minute to establish the 

baseline and was later averaged. Skin conductance was measured for one minute, and again, an 

average of the data was later determined in analysis. The EDA transducer and the pulse oximeter 

were left on the participant’s non-dominant hand for further measurements throughout the 

experiment.  

After all baseline measurements were collected, the lead researcher read the rules and 

premise of the experiment to the participant. A set of five Amazon gift cards were physically 



presented to the participant and, they were informed that the top five performers would be 

rewarded with one of the gift cards. For this reason, an explanation of the instructions was 

withheld until all baseline measurements were taken to prevent any effects of stress. Five 

minutes were allowed for each participant to complete the given number sequences to the best of 

their abilities in a non-competitive environment. A testing proctor from the research group 

remained in the room during the testing period to continuously monitor and record the 

participant’s heart rate every 15 seconds. Skin conductance was measured continuously during 

the exam. Blood pressure was measured half way at 2 minutes and 20 seconds and at 4 minutes 

and 30 seconds to get a final blood pressure reading that would finish right as the participant 

finishes the exam. During the exam, the proctor informed the participant when there was one 

minute and thirty seconds left of the exam. Immediately after the five minutes had been 

completed, the proctor informed the participant to put down his/her writing utensil. The proctor 

stopped the EDA measurements and immediately measures the participant’s blood pressure. The 

participants were then dismissed and their exam was analyzed for completion and accuracy.  

For the competitive session, the participants entered the room and received baseline 

measurements for blood pressure, heart rate, and EDA exactly the same as was done in the non-

competitive session. Due to research indicating stress levels are increased during competition 

between genotypic males and females, the competitors were of opposite biological sex (Niederle, 

2011; unpublished data). The competing participants were seated directly across each other prior 

to receiving the instructions from the lead researcher. Similarly, the five gift cards were 

presented on the table and the examinees were told that the top five scorers for this exam would 

be given Amazon gift cards. They were also informed that to qualify for a gift card, they must 

beat their opponent in speed and accuracy. The same numerical exam given in the non-



competitive session was given in the competitive session. Five minutes were assigned to 

complete the numerical examination. Heart rate was measured every 15 seconds while skin 

conductance was recorded continuously throughout the time for both participants on Biopac. 

Blood pressure was measured half way and moments before completing of the test for both 

participants on their non-dominant arm. Again, the participants were informed when there was 

one minute left and thirty seconds left of the exam. The exams were collected and analyzed for 

completeness and accuracy. All measurements are indicated by C for competitive environment.  

Data Analysis  

In order to determine significance between the baseline control (B) and experimental 

conditions (C and NC), data for heart rate, EDA, blood pressure, accuracy, and completion of the 

test were compared. Each of the variables measured beats per minute, skin conductance, systolic 

and diastolic pressures, number of correct answers, and completion respectively. Data for heart 

rate and skin conductance were measured throughout the experiment, using the accumulated data 

to devise participant averages. Both of these variables had averages for the first minute of 

testing, the third minute of testing and the last minute of testing. These three averages were used 

for comparison instead of one average of the full five minutes, because participants had spikes of 

values during the first minute and the last minute for EDA and heart rate. The third minute was 

used as an average because it was the middle of the five minute examination. For each variable 

measured, the experimental averages were compared to the baseline averages. A T-test was used 

to statistically compare changes between the baseline and competitive versus non-competitive 

conditions for blood pressure, heart rate, and EDA. The probability value, p-value, was used to 

determine significance between comparisons. The p-value states the probability that given a true 

null hypothesis, the given number would be greater than or equal to the results shown. A small p-



value, less than 0.05, indicates strong evidence against the null hypothesis, whereas a large p-

value, greater than 0.05, indicates weak evidence against the null hypothesis.  

Positive Controls 
Positive Control tests were conducted on the investigators to ensure functionality of the 

Biopac equipment. Measurements for heart rate, skin conductance, and blood pressure using 

mean arterial blood pressure (MAP) calculation were collected on all five group members for 

one minute. MAP was calculated from systole and diastole data, as MAP can more easily be 

interpreted instead of comparing differences in two values of systole and diastole. The resting 

measurements were found to be 69.8 ± 15.2 BPM, 6.16 ± 1.92 µS, and 76.8 ± 4.9 mmHg 

respectively (n=5). Similar measurements were tested again after each researcher ran up and 

down a set of stairs for roughly two minutes. The active measurements were found to be 96.0 ± 

32.1 BPM, 6.79 ± 1.53 µS, and 84.9 ± 8.5 mmHg respectively (n=5). The equipment was 

deemed to be functional, as there was an observed increase in the measurements after the 

activity. A unpaired T-test did not find a significant difference between the before and after 

activity values. The relevance of the high standard deviation numbers is not surprising as the 

measured data was physiological, which can be highly variable between individuals. The positive 

controls were taken with a physical rather than a mental stressor to ensure there was a 

physiological response and that the equipment used was measuring data accurately.  

Negative Controls 

As a negative control, one group member wore the heart rate monitor and EDA 

tansductor for ten minutes while sitting in place, longer than the trial time to ensure there would 

be no fluctuations in the measurements. The heart rate and skin conductance data were recorded 

by the Biopac system. A blood pressure recording was taken before the start of the ten minutes 

and immediately after the ten minutes. Minimal differences in the collected data at the start and 



end of the ten minutes were found, an indication that the Biopac system and blood pressure cuff 

were giving accurate and consistent measurements. 

Results 
 

There were a total of 36 participants in this study (22 females; 14 males), ages 20-26 

years old (Figure 2). Out of the 36 participants, 20 were in the competitive condition and 16 were 

in the non-competitive condition (Figure 3). All participants were enrolled in the Physiology 435 

course and signed a consent form prior to participating in the experiment.  

Heart Rate 

The average heart rate was calculated during the baseline period for the non-competitive 

group (n= 16, mean= 71.4, SD= 12.8), the males in the competitive group (n= 10, mean= 71.0, 

SD= 10.8), and the females in the competitive group (n=10, mean= 72.755, SD= 8.538). Average 

heart rate was also calculated during the first minute of the experiment for the non-competitive 

group (n= 16, mean= 74.7, SD= 11.2), the males in the competitive group (n= 10, mean= 76.8, 

SD= 11.7), and the females in the competitive group (n= 10, mean= 76.7, SD= 9.2). 

Additionally, heart rate was calculated during the third minute of the testing period for the non-

competitive group (n= 16, mean= 72.2, SD= 9.6), for the males in the competitive group (n= 10, 

mean= 71.9, SD= 5.9), and for the females in the competitive group (n= 10, mean= 76.6, SD 

9.8). Finally, heart rate was calculated during the final minute of the testing period for the non-

competitive group (n= 10, mean= 74.3, SD= 10.2), for the males in the competitive group (n= 

10, mean= 70.7, SD= 5.5), and for the females in the competitive group (n= 10, mean= 75.7, 

SD= 8.9). A single tailed, unpaired T-test revealed there to be no significance between any 

combination of the individual participants in all three groups and time calculated, as p-values 

were all larger than 0.05. The data is summarized in Figure 4. 

Mean Arterial Blood Pressure 



           The average MAP was calculated during the baseline period for the non-competitive 

group (n= 16, mean= 80.3, SD= 6.3), the males in the competitive group (n= 10, mean= 86.7, 

SD= 11.7), and for the females in the competitive group (n= 10, mean= 77.9, SD= 11.9). 

Average MAP was also calculated at the 2:20 minute mark during the testing period for the non-

competitive group (n= 15, mean= 82.6, SD= 6.4), for the males in the competitive group (n= 9, 

mean= 88.6, SD= 9.5), and for the females in the competitive group (n= 10, mean= 79.4, SD= 

8.3). Finally average MAP was measured at the 4:30 mark during the testing period for the non-

competitive group (n= 15, mean= 79.0, SD= 7.3), for the males in the competitive group (n= 10, 

mean= 83.6, SD= 11.2), and for the females in the competitive group (n= 10, mean= 78.8, SD= 

8.5). Additionally, a single tailed, unpaired T-test indicated there was no significance in any 

combination of individual participants in all three groups and times of collection, as all p-values 

were above 0.05. The data is summarized in Figure 5. 

Electrodermal Activity 

           EDA was measured throughout the entire experiment. The average EDA during the 

baseline period was calculated for the non-competitive group (n= 16, mean= 4.38, SD= 2.24), for 

the males in the competitive group (n= 10, mean= 5.68, SD= 2.50), and for the females in the 

competitive group (n= 10, mean= 4.34, SD= 2.46). The average of EDA during the first minute 

of the testing period was also tested for the non-competitive group (n= 16, mean= 5.38, SD= 

2.47), for the males in the competitive group (n=10, mean= 6.61, SD= 2.74), and for the females 

in the competitive group (n=10, mean= 5.96, SD= 3.56). Furthermore the average of the EDA 

measurements taken during the third minute of the testing period was calculated for the non-

competitive group (n= 16, mean= 5.18, SD= 2.21), for the males in the competitive group (n= 

10, mean= 6.41, SD= 2.70), and for the females in the competitive group (n=10, mean= 5.50, 



SD= 2.84). Finally, the averages of the EDA measurements taken during the final minute of the 

testing period were calculated for the non-competitive group (n= 16, mean= 5.39, SD= 2.17), for 

the males in the competitive group (n= 10, mean= 6.59, SD= 2.82), and for the females in the 

competitive group (n= 10, mean= 5.68, SD= 2.95). A single tailed, unpaired T-test showed there 

was no significance in any combination of individual participants in all three groups and times of 

collection, as p-values were all greater than 0.05. The data is summarized in Figure 6.  

Evaluation of Cognitive Test 

           The number of correct answers was averaged for the non-competitive group (n= 16, 

mean= 6.68, SD= 3.32), for the males in the competitive group (n= 10, mean= 9.30, SD= 2.35), 

and for the females in the competitive group (n= 10, mean= 4.60, SD= 2.27). A single tailed, 

unpaired T-test showed significance between the average correct answers between males and 

females of the competitive group (p= 0.00012), between males in the competitive group and the 

non-competitive group (p= 0.020), and between females in the competitive group and the non-

competitive group (p= 0.047). The number of completed answers regardless of correctness was 

also averaged for the non-competitive group (n= 16, mean= 8.43, SD= 3.53), for the males in the 

competitive group (n= 10, mean= 11.00, SD= 3.36), and for the females in the competitive group 

(n= 10, mean= 7.70, SD= 2.16). Furthermore a single tailed, unpaired T-test showed significance 

between the number of completed answers between the males and females of the competitive 

group (p= 0.008), and between the males in the competitive group to the non-competitive group 

(p= 0.039). The data is summarized in Figure 7.  

Discussion 

           The purpose of this study was to determine if competition would increase the 

physiological processes associated with test taking. It was hypothesized that competitive 



conditions in an academic setting would increase the respective physiological conditions relative 

to examinations taken under independent conditions. Further analysis using an unpaired T-tests 

showed no statistical difference between gender or testing conditions. P-values for each of the 

three physiological processes measured were greater than 0.05, which was the value used to 

determine significance. As a result, the previous hypothesis for heart rate, blood pressure, and 

EDA could no longer be accepted.  

           There were a variety of factors that could account for the lack of statistical significance 

between testing conditions and gender. One possibility was that insufficient competition was 

induced in the environment to elicit a proper physiological response. Provided that the 

participants were also enrolled in the Physiology 435 course and all were conducting 

experiments of their own, they knew the testing conditions were not true to an actual competitive 

environment. Another influential factor is the participants’ prior knowledge of the experiment, in 

particular the difficulty of the test given in the experiment. Although individuals agreed to 

confidentiality in the consent form, that may not have deterred them from sharing study specific 

information, especially when participants were used from the same group. Each of these groups 

were also conducting experiments of their own and many of the techniques to induce stress were 

used across groups, which devalued the experiment’s own competitive conditions. Awareness of 

the situation similarly may have influenced their overall willingness to participate or feelings of 

stress while taking the exam. Sample size and the duration of the experiment are two more 

significant limitations that must be taken into consideration; the four months allotted only 

allowed for testing 36 individuals in total with 20 in the competitive group and 16 in the non-

competitive group.  



           Sources of research error in this experiment include technical errors. During the 

experiment there was an issue with precision, or lack thereof, with the Biopac equipment 

regarding the EDA measurements. The EDA for each participant was measured using Biopac 

equipment, however one channel amidst four trials in the competitive group seemingly did not 

register the participants physiological levels, since values were far too linear and consistent 

among each subsequent trial. It is unlikely there was an issue in the technique used to apply the 

sensor to the participants as there were multiple participants, of each gender, attached the same 

EDA sensor in question. Another numerical source of error pertains to the time a blood pressure 

measurement was taken during the middle of the exam, despite the effort. Failure of the cuff to 

effectively read blood pressure and heart rate, or delay in any experimenters’ reaction speed 

leaves the time variable across trials. Some participants wore thick clothing, which may have 

also impacted the accuracy of blood pressure reading. Additionally, two participants across both 

experimental groups failed to provide a reading altogether.  

           If this experiment were to be replicated, there is substantial room for improvement to 

ensure the validity of results. One method would be to find a room with complete isolation and 

quietness so there are no distractions or confounding inducers of stress. This is especially 

important to assure honest results regarding accuracy and completion of the test. Furthermore, it 

is difficult to induce a true competitive result in an experimental setting, as there is no real 

implication for the participant if they do poorly. In attempts to solve this issue, a figure of 

authority, like a professor, may be better suited to establish the competition and induce a more 

legitimate stress. The difficulty of the examination must also be weighed so that participants do 

not feel entirely discouraged and opt for minimal effort. As this experiment indicated a statistical 

significance for both completion and correction of the cognitive examination, these additional 



experimental measures would allow for further validity of the results. Furthermore in regards to 

testing equipment, the same physiological sensors should have been used for every participant in 

order to reduce any differences between sensors and ultimately the data collected for each 

participant. The researchers also should have had the same role in every trail, in order to 

maintain unity across the duration of the experiment and the further ensure the accuracy of the 

experimental results. In the event that researchers participated in other student’s studies, the roles 

of the researchers changed which could have resulted in timing errors. 

           Future research is necessary to further examine the relationship between competition, 

physiological response, and cognitive performance. Increasing the sample size and diversity of 

participants in terms of occupation or gender and balancing the distribution of experimental 

groups would provide more significant results and greater credibility. Similarly, learning 

disabilities and health factors of the participants should be considered as it could potentially 

influence data. More accurate equipment would have increased validity regarding the 

measurements of heart rate, blood pressure, and EDA. The initial physiological response 

predicted could have been enhanced if there was a more influential motivator, such as offering 

bonus points that would go towards their final grade in the class. Evaluating stress in terms of 

other variables, like cortisol levels, would also provide a more holistic analysis and was not 

utilized within the parameters of this study. Overall this experiment lays the foundation for 

further research on gender and competition, as well as the role of competitive environments in 

academic performance.  

This experiment is directly relevant to both the researchers conducting it and the willing 

participants, given that all attend a university, which frequently uses competition as a means of 

assigning final grades to students. It is important to note this study is age-specific and relevant 



stressors will vary across age groups and lifestyles. The data did not show significance in the 

physiological processes measured in this study, but did show significance in the overall cognitive 

performance of participants across both testing groups and gender. In the context of the 

Physiology 435 curriculum, this experiment allowed for a more enhanced in-classroom 

educational experience, as well as a deeper understanding of data collection, analysis and 

presentation. Through further research and observations, there was also a greater comprehension 

of the physiological processes associated with the stress response and the differences between 

male and female physiology.  

We are not going to change the number of participants in the study due to conflicts of 

time, this addresses the reviewers mention of unparalleled competitive and non-competitive 

group sizes. Amongst these groups it was noted that competition is still found within the non-

competitive group, however the use of gift cards was intentional to provide incentive. Gender 

will not be considered for the non-competitive group due to the significant discrepancy of gender 

in the course. Lastly, the use of the Niederle 2011 source will still be included as a reliable 

source despite being unpublished as it was provided by Professor Lokuta for use in this paper. 
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Figures 

 

 
Figure 1: Experiment Timeline as experienced by participants. 
 

 
Figure 2: Percentage of males and females in this study.  
 



 
Figure 3: Percentage of participants in the non-competitive and competitive experimental 
groups.  
 

 
Figure 4: This figure shows the mean heart rate during the baseline as well as the first minute, 
minute 2, and the final minute of the cognitive test. It was further broken down by testing 
condition and then by gender for the competitive group.  Error bars represent standard deviation. 
All subject data was taken into consideration.  



 
 

 

Figure 5: This figure shows the averages of the mean arterial blood pressure (MAP) taken 
throughout the experiment. Error bars represent standard deviation. 

 
Figure 6: This figure shows the mean electrodermal activity during the baseline as well as the 
first minute, minute 2, and the final minute of the cognitive test. It was further broken down by 
testing condition and then by gender for the competitive group. Error bars represent standard 
deviation. All participants were taken into consideration.  



 
 

 
Figure 7: This figure shows the mean cognitive performance of participants in both the 
competitive (n=20) and non-competitive (n=16) group.  Error bars represent standard deviation. 
* indicates a significance between the gender compared to the non-competitive condition. ** 
indicates a significance between the genders.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 


