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Abstract: 
 

Students experience many different types of stressors throughout their education. 

College students often have multiple exams in a short period of time, inducing higher levels of 

stress that may negatively impact cognitive performance. Stress also causes an increase in 

physiological responses, such as blood pressure, heart rate, and electrodermal activity. This 

study investigates the effects of stressful testing environments on physiological responses and 

cognitive performance. To induce different testing environments, sixteen students were given a 

difficult word search to complete, while another group of sixteen students was given an easy 

word search. Physiological measurements were taken following completion of the puzzle. The 

thirty-two students were then given a second word search to assess cognitive function after 

stress was induced by the first puzzle. It was hypothesized that the students who received the 

difficult word search first would have increased average physiological stress responses and 

decreased average performance on the second word search, when compared to the group of 

students who received the easy word search. A T-test with a 95% confidence interval was 

performed to compare the deviation from baseline and the percent change between groups for 

each physiological variable and the percent change between groups for cognitive performance, 

with a p<0.05 indicating significance. The blood pressure and EDA data did not show a 

significant difference from baseline or between the two groups. The heart rate data showed a 

significant difference between the two groups, but the deviation from baseline was not 

significant. Cognitive performance data showed a significant difference between the two groups, 

with participants performing worse if they received a difficult word search first. These results 

indicate that stressful testing environments may affect subsequent cognitive performance. 

Future studies are needed to further demonstrate the relationship between stress, physiological 

responses, and cognitive performance.  
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Introduction: 
 

Stress is an epidemic among university students. Research has indicated that many 

university students experience moderate (77.6%) or serious (10.4%) levels of stress (Abouserie, 

1994). Students are required to take many academic examinations during their education to 

analyze their cognitive performance. These examinations induce stress in students, especially 

when tests are grouped together during midterm or final periods, resulting in cognitive and 

physiological effects (Francis, 1979). Previous research has shown that moderate levels of 

stress are necessary and effective for prolific learning; however, high levels of stress have been 

found to negatively impact performance (McKay et al, 2010). Stress has also been shown to 

induce physiological responses including variations in heart rate, blood pressure, perspiration 

rate, and plasma catecholamine levels (McKay et al, 2010). In this investigation, stress has 

been defined as a deviation from homeostasis in response to a stressful stimuli. However, what 

is perceived as a stressful stimuli can vary between individuals. 

The physiological responses to stress are associated with the increased activation of the 

sympathetic nervous system inducing a fight or flight response, which includes increasing heart 

rate and blood pressure (Lupien et al, 2007). One possible mechanism for these responses is 

an increase in the stress hormones, glucocorticoids, which are vital in the regulation of blood 

pressure. Elevated levels of plasma glucocorticoids have been shown to increase systolic and 

diastolic blood pressure (Wright et al, 2014). Physical and cognitive stress have both been 

shown to increase systolic blood pressure, while diastolic blood pressure usually decreases due 

to vasodilation (Wright et al, 2014). For this reason, an increase in systolic blood pressure has 

been found to effectively indicate a mental stress response (Wright et al, 2014). Since blood 

pressure can have a wide variety of values and significant changes in response to external 

stimuli, our study specifically examines differences in systolic blood pressure. An additional 
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sympathetic stress response found to be correlated with individuals experiencing mental stress 

is skin conductance (Jacobs et al, 1994). Each of these factors have been found to be caused 

by stress, but the types of stress induced have differed. This prompted further investigation into 

how college students’ physiological responses are affected by the stress induced from taking 

multiple cognitive tests within a short period of time.  

 Ongoing research is examining the correlation between stress, cognitive performance 

and physiological responses. Previous studies report that students commonly experience 

enough stress to impair their academic performance. One study showed that students who 

reported higher levels of stress received lower grades for contextual understanding (Sanders et 

al, 2001). S. J. Lupien et al. states that various studies have found that the glucocorticoids not 

only cause a number of physiological responses to stress, but also decrease cognitive function 

(2007). These hormones are liposoluble and therefore can penetrate the blood brain barrier and 

affect different parts of the brain easily, causing cognitive impairment (Lupien et al, 2007). 

Students often encounter many stressors throughout their day which can negatively affect their 

cognitive performance. If the physiological responses from recent stress are present, the 

resulting cognitive impairment may influence a student’s performance on an exam regardless of 

total subject knowledge of that individual.  

In order to test the impact that stress has on the physiological response and cognitive 

performance in students, an experiment was designed in which students enrolled in Physiology 

435 at the University of Wisconsin-Madison completed a series of two word search puzzles. 

Initially, participants were randomly assigned either a difficult puzzle or an easy puzzle. 

Following the puzzle, physiological responses of heart rate, blood pressure, and skin 

conductance were measured and a second word search was given to assess cognitive 

performance. These physiological measurements were compared to baseline measures 
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collected before the stress-induced tests were presented. It is hypothesized that when 

comparing the EDA, heart rate, and blood pressure of participants who completed the easy 

word search, to the participants who completed the difficult word search, the latter will have 

greater induced stress, increased average physiological responses, and decreased average 

performance in the second word search. 

Materials 

The three physiological measures tested during each trial were heart rate, blood 

pressure, and skin conductance. Heart rate was measured in beats per minute (BPM) using 

Omron Healthcare Inc. Automatic Blood Pressure monitor (Model BP791IT, SN# 

20141004280LG, Lake Forest, IL). Blood pressure was measured as systolic blood pressure in 

millimeters of Mercury (mmHg) using the Omron Healthcare Inc. Automatic Blood Pressure 

monitor. Skin conductance was measured in micro-Siemens (μS) using Biopac reusable 

electrodermal activity amp (EDA) that utilizes two BSL EDA finger electrodes (Model SS3LA, 

SN#1602004165, Biopac Systems Inc., Goleta, CA) and electrode gel (GEL101). Data from 

each of the physiological responses was recorded and evaluated using Biopac Student 

Laboratory System (BSL 4.0 software, MP36 hardware, Biopac Systems, Inc., Goleta, CA). 

Biopac Systems, Inc. Student Manual aided in using the Biopac Student Laboratory System. 

 In order to induce varying stress levels in the participants, two separate puzzles, an easy 

word search and a difficult word search, were selected. Half of the participants were randomly 

assigned to group A and completed an easy word search with the topic, “Green Things” from 

Super Word Search Puzzles (http://www.superwordsearchpuzzles.com/puzzle/green.pdf). The 

easy puzzle was chosen because it contained a word bank with words that were judged to be 

familiar to the pool of participants. The other half of the participants were assigned to group B 

and completed a difficult word search on the topic, “European Countries”. The difficult puzzle 
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was created through an online word search generator 

(http://tools.atozteacherstuff.com/word-search-maker/wordsearch.php) and contained a word 

bank with many words that were not in the puzzle. The purpose of the difficult puzzle was to 

induce stress in the participants of group B because they were unable to complete the puzzle. 

Both groups were given 1.5 minutes to complete the puzzle. After inducing stress, all 

participants completed the same second word search with the ambiguous topic, “Chocoholics” 

from Super Word Search Puzzles 

(http://www.superwordsearchpuzzles.com/puzzle/chocolate.pdf). This puzzle contained a word 

bank with words that were likely to be familiar to the pool of participants. The second word 

search served the purpose of assessing the difference in cognitive performance between group 

A and group B. 

Following completion of the second word search, participants were asked if they had 

previously completed a word search. If a participant had not previously completed a word 

search, their data would be omitted during analysis. This minimized any confounding variables 

and allowed the study to focus only on the stress induced by the difficulty of the puzzle, rather 

than the stress from inexperience with word searches. 

Methods 

Participants 

32 students enrolled in Physiology 435 at the University of Wisconsin-Madison were 

recruited to participate in this study. Participants ranged from 20-33 years of age with a mean of 

21.58 years and included 26 females and 6 males. Prior to participation, each subject voluntarily 

signed a consent form outlining the objectives and risks of the experiment. Participants were 

informed that they would complete a series of cognitive tests to the best of their abilities, but 

5 

http://tools.atozteacherstuff.com/word-search-maker/wordsearch.php
http://www.superwordsearchpuzzles.com/puzzle/chocolate.pdf


they were unaware of which experimental group they were assigned to. Participants were not 

compensated. 

Procedure 

 Participants were randomly assigned to one of two experimental groups and were 

unaware of the significance of the assigned groups. Prior to testing, the devices necessary for 

physiological data collection were connected to the participants to record baseline data. Heart 

rate and blood pressure were measured once, before the first puzzle, using the Omron 

Automatic Blood Pressure Monitor, which required placing the blood pressure cuff around the 

participants’ nondominant arm. These baseline measurements were taken while the participants 

were seated with their eyes shut and legs uncrossed. The participants were asked to close their 

eyes to minimize any visual environmental factors. Crossed legs can increase blood pressure, 

so measurements were taken with legs uncrossed to ensure the participants normal, resting 

blood pressure was collected. Skin conductance was measured using the EDA finger electrodes 

and electrode gel. Electrode gel was applied to the electrodes, which were then fitted securely 

around the participants’ nondominant index and middle fingers. After calibration was completed, 

following the instructions provided by the Biopac Systems, Inc. Student Manual, baseline skin 

conductance data was recorded for ten seconds with the participant in a seated position with 

their eyes shut. The baseline data served as a negative control to show that there was no 

change in the physiologic variables when the participants were at rest. Additionally, the baseline 

data was compared to the participants’ physiologic measurements taken after completing the 

first word search. Following baseline measurements, the blood pressure cuff and EDA 

electrodes were kept on the participants to minimize the time required for equipment removal 

and reattachment. 

6 



Each group contained 16 students and was given a series of two cognitive puzzles. For 

the first puzzle, participants were administered an easy or difficult word search. The purpose of 

the first test was to induce different levels of stress. As mentioned previously, group A received 

an easy word search, which was meant to induce little or no stress and group B received a 

difficult word search, which was meant to induce a higher amount of stress. Participants were 

allotted 1.5 minutes to complete each test. A time restraint was given to the participants in order 

to simulate a stress-induced testing experience. Immediately following the first test, heart rate 

and blood pressure measurements were collected. These measurements were taken in order to 

obtain data on the physiological stress responses from completing the first cognitive test. EDA 

data was collected throughout the entire experiment to minimize the time required to remove 

and reattach equipment to the participant. To measure the participant’s skin conductance, the 

max peak was recorded within a 2 second time interval after completion of the first word search. 

The skin conductance was recorded after completion of the word search because there is a lag 

between the time the stress is experienced and the time the physiological response occurs. For 

the second puzzle, all participants in groups A and B were allotted 1.5 minutes to complete a 

second word search of medium difficulty. The purpose of the second puzzle was to determine if 

participants’ cognitive performance was affected by the different stress levels induced from the 

previous puzzle. Performance was measured by the percentage of words circled out of the total 

number of words. The effect of stress on cognitive performance was measured by comparing 

the average score of group A to the average score of group B. 

After completing the second word search, an investigator stopped recording skin 

conductance and assisted with the removal of the equipment. Following the completion of the 

experiment, participants were given a verbal survey asking if they had prior experience with 

word searches. If any participants responded that they had never completed a word search 
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before, their data from the experiment was discarded and not included in the final analysis. This 

was necessary in order to minimize any confounding variables regarding the stress induced by 

completing a word search for the first time or lack of experience. 

Data Analysis 

Heart rate and systolic blood pressure data were collected at the beginning of the 

experiment as a baseline and after the participant had been exposed to the easy or difficult 

word search. In order to find the deviation from the participant's normal physiological ranges, the 

percent change from baseline heart rate and baseline systolic blood pressure measurements 

were calculated to standardize the data and account for individual differences. Baseline 

measurements were subtracted from measurements taken after the completion of the first word 

search, which were then divided by the baseline measurements. Subsequently, the average 

percent change for each test group was calculated to indicate the physiological response for 

each level of stress that was induced. 

 EDA data was measured throughout the entire experiment. The ten seconds of baseline 

skin conductance data was averaged. The max peak during a two second time interval following 

completion of the first word search was recorded. This value was used because there is a time 

lapse between the time the stress is experienced and the time the physiological response 

occurs. The percent change from the baseline was calculated and used to find the deviation 

from the participant’s homeostatic physiological normal range. Subsequently, the average 

percent change was calculated for each experimental group to reveal which group had a larger 

change in EDA. 

An unpaired t-test of significance with a 95% confidence interval was performed to 

compare each physiological variable’s deviation from baseline and the percent change between 
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the two groups. If the p-value was less than 0.05, the null hypothesis was be rejected, which 

indicates a statistically significant difference between the groups’ physiological responses. 

Finally, performance on each word search was recorded as the percentage of words 

circled. An unpaired t-test of significance with a 95% confidence interval was performed to 

compare performance between groups on the second word search. 

Positive Control 

The Biopac Student Laboratory Systems, Inc. devices were able to measure changes in 

heart rate, skin conductance, and blood pressure due to a stimulus, as shown in Table 1, Figure 

3 and Figure 4. All group members’ resting skin conductance, heart rate, and blood pressure 

were measured and the average results are depicted in Table 1 and Figure 2. To ensure that 

the Biopac Systems, Inc. equipment was able to detect changes in all of the physiological 

measurements, the same tests were performed on the group members after doing jumping 

jacks for 30 seconds. The average deviation from rest for the group members is shown in Table 

1 and Figure 4. 

Negative Control 

Heart rate, blood pressure, and skin conductance were measured on all group members 

to determine their physiological baselines. Group members were seated for ten seconds with 

their eyes closed and their legs uncrossed and then the measurements were recorded. Table 1 

and Figure 2 show that there was no change in the physiologic variables when the group 

members were at rest. Baseline physiological tests were taken for each participant. 

Results  

Participants  

A total of 32 participants completed our study, ranging in age from 20 to 33 years, with a 

mean age of 21.58 years. Participants included 26 females and 6 males. All participants were 
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enrolled in Physiology 435 at the University of Wisconsin-Madison and every participant signed 

a consent form describing the purpose and risks of the experiment.  

Physiological and Cognitive Performance Data 

The average percent change for each experimental group was calculated for heart rate, 

systolic blood pressure, and EDA and compared between Group A (easy) and Group B (difficult) 

with a one tailed T-test of independent means. The deviation from baseline was also calculated 

for each physiological variable. The average number of words found on the second word search 

for each group was compared between the two groups with a one tailed T-test of independent 

means.  

The heart rate data showed that the average percent change between the baseline data 

and after the first word search for Group A (easy) was +4.03% and for Group B (difficult) was 

-0.72%. The heart rate data showed a significant change between the two groups, with a 

p-value of .0394, although the deviation from baseline for each group was opposite of what was 

hypothesized (Figure 7, 9). However, there was not a statistically significant difference between 

the baseline heart rate and the heart rate collected after the first word search for either 

experimental group (Figure 9). 

The average percent change in systolic blood pressure was found to be -0.995% and 

-2.01% for Group A and Group B, respectively (Figure 7). The two groups failed to show a 

significant difference (p-value = 0.269), but systolic blood pressure was slightly lower in Group B 

than in Group A. In addition, when baseline systolic blood pressure was compared to the 

systolic blood pressure after the first word search, there was no statistically significant difference 

for either group (Figure 10). 

When comparing the average percent change in EDA between Group A and Group B, 

there was no statistically significant difference (p-value = 0.331). The average percent change in 
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EDA for Group A was 13.58% and for group B was 19.21%. Additionally, the difference between 

the baseline EDA and the EDA data collected after the first word search was not found to be 

statistically significant for either group (Figure 11). 

Cognitive performance data was found to be significantly different between Group A and 

Group B (p-value = .028). The average number of words found for Group A (easy) was 4.81 

words and the average for Group B (difficult) was 3.63 words.  

Discussion: 

Stress can have a variety of effects on an individual. When considering impacts of stress 

on undergraduate students, an unending number of variables can influence the amount of 

stress that a student experiences at any point in time. One factor that was a point of interest 

was the stress of completing multiple exams in a short period of time. This study compared two 

independent groups that received either a difficult or easy puzzle first. The purpose was to 

determine the change in physiological responses due to the stress induced from the first puzzle 

and also to examine how this stress affects cognitive performance. This study found no 

statistically significant change in physiological responses due to the stress induced by the first 

word search. However, there was a statistically significant difference in cognitive performance 

between the two groups. This study shows that participants who received the difficult word 

search first performed worse on the second word search when compared with the participants 

who received the easy word search. 

It was originally hypothesized that participants who completed a more difficult word 

search would find fewer words in a subsequent word search than participants who completed an 

easy word search first. Our results support this hypothesis with statistically significant data 

(Figure 8). The stress associated with the first difficult cognitive puzzle may have negatively 

affected performance on the second cognitive puzzle. Participants performed worse on the 

11 



second word search if they had received a difficult word search first.  The results from our study 

are consistent with the results from other similar studies (Hambleton & Traub, 1974;Towle & 

Merrill, 1975; Spies-Wood, 1980).  

These results may suggest an implication for students that are subjected to multiple 

stressful exams. By understanding that previous stress can impact future performance, 

resources that help students cope with post-exam stress and manage high exam loads could be 

implemented. In addition, encouraging students to meet with professors after poor exam 

performance could help improve post-exam stress and anxiety to improve future performance. 

While there are many other confounding factors that impact students during college exams 

compared to word searches, these results can offer insight to help students. 

Conversely, our results did not show a statistically significant increase in physiological 

responses for participants who completed the more difficult word search when compared with 

participants who completed the easy word search, as originally hypothesized (Figure 7). 

Additionally, there was not a statistically significant deviation from baseline (Figure 9, 10, 11). 

The end results may have been influenced by a myriad of factors, which could have affected the 

overall statistical significance of the data. Due to technical difficulties, the location where the 

experiment was administered changed partway through data collection. Alteration of the visual 

and auditory environment of the experiment may have affected participants physiological 

responses and overall cognitive performance on the word searches. Moreover, the difficult word 

search may not have successfully induced enough stress to elicit a significant physiological 

response. A lack of motivation to perform well may have also aided in decreasing induced 

stress. Furthermore, participants may have already been experiencing stress upon entering the 

experiment room due to potential anxiety about performing unknown tasks in front of strangers.  
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Future studies could be conducted to further investigate the relationship between stress, 

physiological responses, and cognitive performance. If unlimited time was available, it would 

likely have yielded more valid data as the participants would be given the opportunity to relax 

and provide more accurate baseline measurements. Additional participants could have been 

recruited to our study with a more even gender distribution to decrease variability between 

participants. More precise equipment could have been utilized to ensure the validity of 

physiological data. An added incentive to increase motivation may lead to the physiological 

stress response that was originally expected to be elicited by the difficult cognitive puzzle. 

Future studies could reveal whether different stimuli could produce increased stress and thus 

statistically significant physiological results. For example, offering participants extra credit points 

may evoke more of a stress response and have a greater impact on cognitive performance and 

physiological measurements. Other physiological responses that were not evaluated in this 

experiment such as respiratory rate or plasma cortisol levels could have revealed a 

physiological stress response in the participants that was not indicated by the heart rate, blood 

pressure, and EDA data from our study. In addition, a self-evaluating stress survey administered 

to participants may be beneficial. This nascent study design sets the foundation for continued, 

more extensive, and controlled experiments regarding the effect of stress on physiological 

response and cognitive performance.  
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Appendix 

 

Figure 1: A timeline of events experienced by the participants. 
 
 
Table of Average Physiological Data 

 Systolic Blood 
Pressure (mmHg) 

EDA 
(microsiemens) 

Heart Rate 
(bpm) 

At rest 114.6 0.128 68 

After jumping 
jacks 

138.4 4.59 76 

Table 1: Average physiological data of five group members at rest and after jumping jacks. The 
resting EDA was an average measurement during 2-4 seconds and the post stimulus EDA was 
the max peak 0-2 seconds after jumping jacks began. 
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 Screenshot of EDA Data Collection 

 
Figure 2. EDA measurement of a group member at rest. 
 
 
Screenshot of EDA Data Collection 

Figure 3. EDA measurement of a group member after 30 seconds of jumping jacks. 
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Figure 4a. Average heart rate of five group 
members at rest and after 30 seconds of 
jumping jacks.  

Figure 4b. Average EDA data of five group 
members at rest and after 30 seconds of 
jumping jacks. The resting EDA was an 
average measurement during 2-4 seconds 
and the post stimulus EDA was the max peak 
0-2 seconds after jumping jacks began. 

 

 

 

Figure 4c: Average systolic blood pressure data of five group members at rest and after 30 
seconds of jumping jacks.  
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Image of Blood Pressure Cuff Used in Experiment 

 
Figure 5. Omron Healthcare Inc. Automatic Blood Pressure Monitor used to collect blood 
pressure and heart rate. 
 
Screenshot of EDA Data Collection 

 
Figure 6. Representative screenshot from EDA data collection during the two seconds following 
completion of the first word search. The max peak value in microsiemens during these two 
seconds was compared to the baseline value and was used to calculate percent change.  
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Figure 7. Percent change from baseline for systolic blood pressure, heart rate, and EDA for 
each group. Asterisk (*) indicates statistically significant results. 
 
Cognitive Performance of Second Test 

 
Figure 8. Cognitive performance of participants in Group A and Group B. Asterisk (*) indicates 
statistically significant results. 
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Heart Rate Change from Baseline 

 
Figure 9. Heart rate deviation from baseline of participants in Group A and Group B after first 
cognitive test.  
 
Systolic Blood Pressure Change from Baseline 

 
Figure 10. Systolic blood pressure deviation from baseline of participants in Group A and Group 
B after first cognitive test.  
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EDA Change from Baseline 

 
Figure 11. EDA deviation from baseline of participants in Group A and Group B after first 
cognitive test.  
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EASY SCRIPT 
  
Script 
(Experimenter sits participant down and hands participant a consent form) 
Experimenter: Read over this consent form for the following study. The study involves the 
completion of a series of cognitive puzzles. Please complete these to the best of your ability. 
Participation is voluntary. If you would like to participate, please print and sign your name and 
date the form. 
(Participant completes consent form. Experimenter answers any questions regarding the study) 
Experimenter: I’m now going to connect some devices to your arm and fingers. Please sit still. 
Close your eyes, keep your legs uncrossed, and your arms rested by your sides. 
(Experimenter connects the pulse oximeter, blood pressure cuff, and finger electrodes to the 
participant) 
(Experimenter starts EDA, waits ten seconds, then collects blood pressure and heart rate; 
experimenter hands participant first puzzle face down) 
Experimenter: You are now going to complete your first cognitive puzzle: a word search. You 
have 1.5 minutes. Please complete this to the best of your ability. Circle as many words as you 
can find; words may be forwards or backwards, up, down, or diagonal. 
(Experimenter waits 1.5 minutes) 
Experimenter: Time is up. Stop working on the puzzle. 
(Experimenter takes puzzle) 
Experimenter: Please sit still. Close your eyes, keep your legs uncrossed, and your arms 
rested by your sides. 
(Experimenter waits 10 seconds, then collects blood pressure and heart rate) 
(Experimenter hands participant second puzzle face down) 
Experimenter: You are now going to complete your second cognitive puzzle, another word 
search. You have 1.5 minutes. Please complete this to the best of your ability. Circle as many 
words as you can find; words may be forwards or backwards, up, down, or diagonal. 
(Experimenter waits 1.5 minutes) 
Experimenter: Time is up. Stop working on the puzzle. 
(Experimenter takes puzzle) 
Experimenter: I’m now going to disconnect the devices from your arm and fingers. 
(Experimenter removes the pulse oximeter, blood pressure cuff, and finger electrodes from the 
participant) 
Experiment: Thank you. Your participation is complete. Have you ever completed a word 
search? 
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DIFFICULT SCRIPT 
  
Script 
(Experimenter sits participant down and hands participant a consent form) 
Experimenter: Read over this consent form for the following study. The study involves the 
completion of a series of cognitive puzzles. Please complete these to the best of your ability. 
Participation is voluntary. If you would like to participate, please print and sign your name and 
date the form. 
(Participant completes consent form. Experimenter answers any questions regarding the study) 
Experimenter: I’m now going to connect some devices to your arm and fingers. Please sit still. 
Close your eyes, keep your legs uncrossed, and your arms rested by your sides. 
(Experimenter connects the pulse oximeter, blood pressure cuff, and finger electrodes to the 
participant) 
(Experimenter starts EDA, waits ten seconds, then collects blood pressure and heart rate; 
experimenter hands participant first puzzle face down) 
Experimenter: You are now going to complete your first cognitive puzzle: a word search. You 
have 1.5 minutes. You MUST find all of the words in the puzzle in the allotted time. 
Words may be forwards or backwards, up, down, or diagonal. GO! 
(Experimenter waits 1.5 minutes) 
Experimenter: Time is up. Stop working on the puzzle. 
(Experimenter takes puzzle) 
Experimenter: Please sit still. Close your eyes, keep your legs uncrossed, and your arms 
rested by your sides. 
(Experimenter waits 10 seconds, then collects blood pressure and heart rate) 
(Experimenter hands participant second puzzle face down) 
Experimenter: You are now going to complete your second cognitive puzzle, another word 
search. You have 1.5 minutes. Please complete this to the best of your ability. Circle as many 
words as you can find; words may be forwards or backwards, up, down, or diagonal. 
(Experimenter waits 1.5 minutes) 
Experimenter: Time is up. Stop working on the puzzle. 
(Experimenter takes puzzle) 
Experimenter: I’m now going to disconnect the devices from your arm and fingers. 
(Experimenter removes the pulse oximeter, blood pressure cuff, and finger electrodes from the 
participant) 
Experiment: Thank you. Your participation is complete. Have you ever completed a word 
search? 
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