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ABSTRACT 

 

A growing body of research has recently examined the effects that environments play on 

people’s mental health. The current study examined the effects that walking in a natural 

setting, pleasant college campus setting, and indoor setting had on participants’ 

physiological stress response, perceived stress, and attentional capacity. It was 

hypothesized that participants who walked for 20 minutes in a natural setting would show 

greater improvements in attentional capacity and decreased levels of physiological stress 

response and perceived stress from pre-walk to post-walk than participants who walked 

in a campus setting and indoors on a treadmill. Results from a one-way ANOVA found 

no main effects among any of the dependent variables from pre-walk to post-walk. 

However, collectively, participants’ heart rates and heart rate variability increased from 

pre-walk to post-walk. Additionally, reaction times decreased from pre-walk to post-

walk. Practical implications, such as the effects of physical exercise on cognition in 

patients with Mild Alzheimer’s Disease and Mild Cognitive Impairment are discussed as 

well.  
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CHAPTER 1 

 

INTRODUCTION 

 

 As more people seek higher education, the impact of college student stress on 

health and academic performance is becoming a topic being repeatedly examined. In 

addition, adequate cognitive functions, such as attention, are vital for success in college. 

How then are the environments that surround students affecting their stress and cognitive 

performance; more specifically, could green or natural environments play a role in 

students’ attentional capacity and stress levels?  

In order to understand the impacts that stress has on people’s health and 

performance, it is important to first define the concept of stress. Lazarus (1966) suggests 

that stress occurs when people experience a stimulus in way that they perceive to exceed 

their abilities to cope. In other words, stress, in Lazarus’s model, is the reaction that 

occurs when a person copes with a stressor. Lazarus and Folkman (1984) describe a 

model in which cognitive appraisals affect the way a person copes with stress. In this 

model there is a stressor, primary appraisal, secondary appraisal, and reaction to stress. A 

stressor can refer to any psychological, physical, or social event that a person experiences 

in the environment. For instance, an example of psychological stressor on a college 

student would be the announcement of an exam in a class and how the student perceives 

his or her own ability to perform during the test.  
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After exposure to a stressor, a primary appraisal of the stressor occurs. Lazarus 

and Folkman (1984) describe three types of primary appraisals: irrelevant, benign-

positive, and stressful. An irrelevant primary appraisal occurs when the person assesses 

the stressor and determines that it poses no interference on his or her health or well-being. 

A benign-positive primary appraisal occurs when a when the person encounters a stressor 

that he or she assesses as having positive effects to his or her health or well-being. Lastly, 

a stressful primary appraisal occurs when a person meets a stressor that can cause either 

harm or loss, threat, or challenge. In the case of the college student preparing for an 

exam, the student may encounter both a threat or challenge stress appraisal. Moreover, 

Lazarus and Folkman suggest that threat and challenge stress appraisals are not mutually 

exclusive and occur simultaneously. If the student demonstrates a threat appraisal, the 

student may feel emotions such as fear or anxiety, whereas if they demonstrate a 

challenge appraisal, they may feel emotions such as excitement or eagerness.  

 After a primary appraisal of a stressor has occurred, a person may demonstrate a 

secondary appraisal. At this point, the person determines how to handle the stressor. 

However, Lazaurus and Folkman (1984) suggest that a secondary appraisal is merely 

thinking about how to deal with the stressor but also “a complex evaluative process that 

takes into account which coping options are available, the likelihood that a given coping 

option will accomplish what it is supposed to, and the likelihood that one can apply a 

particular strategy or set of strategies effectively” (p. 35). Once a person has developed a 

strategy in which he or she can effectively handle the stressor reaction, an emotional 

reaction to stress occurs. Here Lazarus and Folkman suggest that primary and secondary 
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appraisals work together in determining the amount of stress and extent of emotional 

reaction a person will experience.  

The way that a person handles the appraisals after exposure to a stressor is 

dependent upon many factors, according to Lazarus and Folkman (1984).  For instance, 

personal characteristics, such as physical resources, psychological resources, and social 

resources, can affect how a person appraises a stressor. In the example of the college 

student, if he or she has done well previously, has managed to study the material in 

preparation for the class, and has a social support system that contributes to the quality of 

studying, the appraisals may be handled in a way that cause a positive emotional reaction 

and lesser amount of stress in relation to an upcoming exam. However, lack of 

preparation and poor social support may hinder the appraisal process and cause greater 

stress and negative emotional reactions.  

For many college students, stress may seem like a common phenomenon due to 

the many intricacies they face throughout their career. Stress is not limited to just exams 

and coursework. For many, stress may come from the loss of relationships, moving away 

from home, dietary changes, or even developing effective time management skills, just to 

name a few. Because of these complexities, Struthers, Perry, and Menec (2000) examined 

the effect that stress has on college students’ motivation to do well, coping strategies, and 

academic performance in order to determine whether these skills are at risk of being 

jeopardized. They hypothesized that stress would bring about coping styles that would be 

related to course grade; more specifically, stress would be positively correlated with 

students’ coping styles which would affect the grade that students’ received in the class. 

The researchers used a 10-point Likert scale that was domain specific to measure how 
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worried, helpless, and stressed they felt about educational performance, a student coping 

instrument labeled SCOPE that measured both Problem-Focused Coping (PFC) and 

Emotion-Focused Coping (EFC), a 10-point Likert scale that measured how well the 

students thought that they would perform, how important they felt it was for them to do 

well during the year, and how important they felt it was for them to do well overall, and 

course grades were used to measure student’s performance.   

The results of this study showed that stress was inversely related to academic 

performance (Struthers et al., 2000). However, the results also confirmed the hypothesis 

that greater stress led to greater coping styles in both PFC and EFC. This shows that 

many students vary in how they cope with academic stress building on the model 

proposed by Lazarus and Folkman (1984) in which personal characteristics can shape the 

appraisal process that influences coping mechanisms. In addition, Struthers et al. (2000) 

found that academic performance was positively correlated with motivation of the 

students. This means that stress seemed to trigger some coping strategies in college 

students thus leading to higher academic performance, indicating that some stress does in 

fact spark drive for success.  

So academic stress may appear to have a positive correlation with motivation, but 

how does it relate to health? In a study conducted in 2000 by Hudd et al., it was found 

that stress seems to correlate with negative views of student’s perceived health, health 

habits, and poor self-esteem. In this study, three questions were examined: are certain 

demographic groups more apt to feeling higher levels of stress, are those who experience 

stress more likely to exhibit behaviors that are unhealthy, and are lower levels of self-

esteem and perceived health related to stress in students? Using surveys that measured 
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variables such as demographics, health status, health related habits, and esteem in relation 

to stress, results showed that student stress is indeed related to their health habits, 

perceived health statues, self-esteem, and that college student women tend to exhibit 

greater amounts of stress. More specifically, students with higher levels of stress tended 

to demonstrate poor health habits, perceive themselves as unhealthy, and have lower self-

esteem (Hudd et al.). Contrary to the study done by Struthers et al. (2000), this study 

demonstrates that higher levels of stress can have negative effects on students in college. 

 Similar to the effects found in the study by Hudd et al. (2000), research by Palmer 

et al. (2014) found that stress and fatigue influence cognitive performance. In this study, 

the hypothesis of interest was that “post-activity fatigue levels, as measured by salivary 

cortisol and salivary alpha-amylase, would be negatively correlated with reading and 

numerical discrepancy index scores” (p. 316). In other words, the greater the presence of 

physiological stress indicators, the lower cognitive performance would be. After 

administering a number of neurocognitive batteries, the results showed that stress did 

negatively correlate with working memory. In other words, it seems that greater levels of 

self-reported stress and physiological recordings of stress demonstrate a negative 

correlation with cognitive performance. 

 With the combination of the studies by Hudd et al. (2000) and Palmer et al. 

(2014), the idea that college students may also experience some form of cognitive decline 

when their stress levels are elevated emerges. However, what steps can college students 

take in order to improve their stress and health? Exercise has been well known to 

improve health and decrease stress levels. Moreover, Pretty, Peacock, Sellens, and Griffin 

(2005) not only recount the numerous positive effects that exercise can have on physical 
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health and stress management, but they propose there may be an added benefit to 

exercising in a rural setting. In their experiment, 100 adult participants were asked to 

exercise on a treadmill for 20 minutes while viewing pictures of either a blank screen 

(control group), an pleasant urban environment (pleasant urban setting experimental 

group), unpleasant urban environment (unpleasant urban setting experimental group), 

pleasant rural environment (pleasant natural setting experimental group), or a unpleasant 

rural environment (unpleasant natural setting experimental group). Before the exercise, 

the researchers collected data about the participants’ health habits, resting heart rates, 

systolic and diastolic blood pressures, self-esteem (Rosenberg Self-Esteem 

Questionnaire), and mood (Profile of Mood States Questionnaire). Immediately after the 

exercise, participants completed the Profile of Mood States Questionnaire and Rosenberg 

Self-Esteem Questionnaire to ensure that the effect of the environments would not be 

diminished. During the resting period five minutes after the exercise, blood pressures 

were again measured.  

 The results of the study conducted by Pretty et al. (2005) showed that viewing 

pleasant scenes has a greater effect on blood pressure, mood, and self-esteem. More 

specifically, rural pleasant scenes showed the greatest reduction in blood pressure than 

any other scene presented during exercise and pleasant rural and urban scenes produced 

greater effects on self-esteem than exercise with no scene or unpleasant scenes. In 

addition to this, they found that exercising in certain types of environments has an effect 

on people’s emotions. For instance they discovered that exercising in pleasant 

environments, either urban or rural, produced increases, though not always statistically 

significant increases, in mood in all six of the measured categories. So exercising in 
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pleasant environments may have beneficial attributes that can improve people’s health 

and mood, but what about simply being outdoors? 

 In a recent investigation, researchers found that physical immersion in an outdoor 

setting provides some beneficial effects to a person. More specifically, Ryan, Weinstein, 

Bernstein, Brown, Mistretta, and Gagne (2010) found that when participants were asked 

to walk outdoors, they reported having a greater sense of vitality than participants who 

took a walk in an indoor setting. They measured vitality on seven item Subjective Vitality 

Scale developed by Ryan and Frederick. This greater sense of vitality in being outdoors 

compared to indoors is interesting because the researchers of the current study defined 

vitality as “having physical and mental energy” (p. 159). By having this increase in 

mental and physical energy, people are more able to engage in activities that provide 

greater amounts of health benefits. Moreover, to say that people experience this spark in 

vitality contributes to the notion that physical immersion in nature provides some sort of 

health benefit to people, which in turn could provide benefits to college students as well.  

 An interesting study conducted by Howell, Passmore, and Buro (2013) further 

examined the effects that nature has on a person’s well-being. In their study, they 

question whether there is a relationship between meaning in life, nature connectedness, 

and well-being. In other words, they believe that the sense of well-being that people 

experience when out in nature will be partly due to the feeling of having meaning in life. 

In the first experiment of their study, Howell et al. predicted that the sense of meaning in 

life would mediate the relationship between nature connectedness and well-being. They 

used three surveys in order to measure nature connectedness: the Connectedness to 

Nature Scale, the Nature Relatedness Scale, and the Allo-Inclusive Identity Scale. They 
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measured meaning in life by using a Meaning in Life Scale, a Meaningful Life Measure, 

and the General Life Purpose Scale. Well-being was measured by the Happiness Index 

and a measure of emotional, psychological, and social well-being. Using structural 

equation modeling, Howell et al. found that nature connectedness, well-being, and 

meaning in life all significantly correlate with each other and meaning life mediates the 

relationship between nature connectedness and well-being. This provides further 

evidence that suggests that having a connected feeling with nature may provide people 

with a greater sense of well-being. This sense of well-being can then lead to a healthier 

lifestyle in people. 

 After studying previous research by Pretty et al. (2005), Ryan et al. (2010), and 

Howell et al. (2013), it is becoming clearer that pleasant or nonthreatening natural 

environments can positively affect people’s health, mood, vitality, and well-being. This 

could provide an excellent means for college students to develop a healthier lifestyle. In 

addition to these findings, it appears that other research also shows that natural 

environments can positively impact people in other ways that contribute to health as well. 

For instance, Ulrich et al. (1991) outline the Stress Recovery Theory and suggest that 

natural environments may provide more restorative effects to stress than other 

environments, such as urbanized environments. This is interesting and provides support 

for the idea that college students may experience these benefits of stress recovery through 

the natural environment as well. In Ulrich et al., stress restoration was defined as 

“positive changes in psychological states, in levels of activity in physiological systems, 

and often in behaviors or functioning, including cognitive functioning or performance” 

(p. 202). They hypothesized in their study that being exposed to an environment that is 



9 
 

non-threatening facilitates greater restorative effects on stress than exposure to an urban 

environment. Moreover, they also predicted that following a stressor, there would be shift 

toward positive emotions when exposed to non-threatening natural environments, by a 

decrease in in physiological arousal which would also be accompanied by high levels of 

attention (specifically automatic or involuntary attention).  

In the experiment conducted by Ulrich et al. (1991), exposure to the environments 

included six different environments of which two were of natural settings and four were 

of urban settings. In order to measure stress in the participants, both physiological and 

self-report measures were employed. The physiological measures included an 

electrocardiogram (EKG), pulse transit time (PTT), spontaneous skin conductance 

responding (SCR), and frontalis muscle tension (EMG). The self-report measure that was 

used was the Zuckerman Inventory of Personal Reactions (ZIPERS). A stressor (a video 

entitled It Didn’t Have to Happen) was introduced before exposure to environments. 

Results of the study showed that stress recovery was greater in natural environment 

compared to urban environments in all physiological measures. In addition to this, results 

from the ZIPERS found that natural environments showed greater restorative effects in 

the positive affects, anger/aggression, and fear domains.  

In contrast to the way that Ulrich et al. (1991) theorize about stress recovery, 

Kaplan (1995) suggests that nature has the potential not only to relieve stress within 

people, but restore cognitive processes from fatigue as well. This provides crucial support 

to the idea that nature may have positive benefits on college students because cognitive 

processes such as perception, attention, and memory, are continually strained by the 

numerous responsibilities that these individuals face. In Kaplan’s proposed theory, he 
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builds on the concept that nature restoration cannot focus on only stress recovery, but 

attention restoration must also be considered in the model as well. In other words, Kaplan 

argues that the environment has the potential to cause a restoration in psychological 

processes and in physiological stress. More specifically Kaplan’s Attention Restoration 

Theory (ART) states that an attentional fatigue occurs when people are exposed to urban 

environments, and that directed attention is depleted. When in nature, fascinating 

environments cause the person to involuntarily attend to their surroundings, and thus 

replenish their voluntary, or directed, attention. The fascinating elements within a natural 

environment require little to no effort to attend to and thus allow directed attention to be 

replenished. However, without a means to restore directed attention, it will be depleted of 

resources. It is for this reason that Kaplan suggests that “insufficient attentional resources 

will often be an antecedent of stress” (p. 178). In other words, without a restoration of 

attentional processes, the depletion of the resources needed to maintain the cognitive 

process causes people to experience stress.  

In order to fully understand what Kaplan (1995) is proposing when explaining 

attention restoration, it is important to understand the cognitive process of attention. 

Scientists have debated on the notion of attention for centuries. For instance, in 1890 

attention was being explored by William James when he provided this definition of the 

process:  

Everyone knows what attention is. It is the taking possession of the mind, in clear 

and vivid form, of one out of what seem several simultaneously possible objects 

or trains of thought. Focalization, concentration of consciousness are of its 
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essence. It implies withdrawal from some things in order to deal effectively with 

others… (pp. 403-404). 

Since the rebirth of cognitive psychology in the 1960s, James’s definition has 

been continuously molded and reshaped. A more modern explanation was provided by 

Shiffrin in 1988 in which he states that “attention has been used to refer to all those 

aspects of human cognition that the subject can control… and to all aspects of cognition 

having to do with limited resources or capacity” (p. 739). Both James’s and Shiffrin’s 

models of attention highlight some major components of attention: it can be voluntarily 

controlled, it involves the spending of cognitive processes, and it has a limited capacity. 

Furthermore, since attention is limited in capacity and requires mental resources, it can be 

depleted by prolonged use. It is this notion around which Kaplan (1995) structures the 

attention restoration theory around. He proposes that nature can have restorative qualities 

that provide the opportunity for directed attention to be replenished. Moreover, in relation 

to Ulrich et al.’s (1991) model, Kaplan declares that nature not only has the capability to 

restore directed attention, but it can provide an effective means of stress recovery. 

There has been extensive body of research that builds on the two theories 

proposed by Ulrich et al. (1991) and Kaplan (1995). Interestingly, studies that explore 

these theories often use different ways to examine the restorative effects that nature 

provides attention or stress. For instance, Valtchanov, Barton, and Ellard (2010) explored 

the effects that nature has on cognitive processes and stress using a virtual reality 

simulator. The Zuckerman’s Inventory of Personal Reactions (ZIPERS) scale was used to 

measure emotional effects, skin conductance levels (SCL) and heart rates were used to 

measure stress, and two standardized mental-arithmetic quizzes were employed to 
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measure cognitive processing. The virtual reality simulator was developed by using a 

computer gaming software as the visual and auditory representation and a rumble 

platform was used to induce somatosensory stimulation. Measures of emotion, stress, and 

cognitive processing were presented to participants before and after exposure to the 

virtual environment. Results from the study showed that a restoration effect on emotion 

occurred in the virtual reality group where positive affect increased significantly. In 

addition to this, SCL decreased significantly for the virtual reality group. Based on these 

findings, Valtchanov et al. suggest that not only can natural environments provide 

benefits to people’s psychological well-being, but a virtual setting in which natural 

environments are artistically interpreted can provide restorative effects to both 

physiological stress and emotion as well. This may be a first step in discovering which 

aspects of nature provide the restorative effects on peoples mental states.  

Thompson, Roe, Aspinall, Mitchell, Clow, and Miller (2012), examined the 

effects that green space has within people’s residential environments. In this study, stress 

was measured by salivary cortisol levels and the Perceived Stress Scale. Other variables 

included in the study examined well-being and physical activity, both of which were 

measured by surveys. Results of the study showed a correlational relationship among the 

amount of greenspace within the residential living area and cortisol levels over the course 

of a day: as the amount of greenspace increases, the diurnal cortisol level slope was 

greater. Moreover, the study also found that as the amount of greenspace increased, the 

perceived level of stress decreased. In addition to this, the researchers noted an 

interesting finding of the study: greenspace may be related to stress by means other than 

exercise. In other words, though previous studies have demonstrated that exercise in 
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natural environments can lead to greater levels of perceived health and well-being, there 

may be other mechanisms involved other than exercise alone.  

Roe et al. (2013) further build on Thompson et al.’s (2012) study and suggest that 

communities with green spaces, such as parks or gardens, also tend to have lower overall 

cortisol levels leading to lessened feeling of stress. In this study, the researchers wanted 

to examine the effects that greenspace had on individuals living in neighborhoods in 

respect to gender differences. The primary measures for the study were a perceived stress 

scale and average cortisol level taken from saliva. The results also showed a correlation 

among the amount of green space and levels of perceived stress and diurnal cortisol 

levels. The greater amount of green space within the communities, the lower the 

perceived stress and diurnal cortisol levels for both men and women. However, areas that 

had low levels of greenspace tended to have more stressful effects on women than on 

men. The researchers suspect that this effect is consistent with other reports that argue 

that stress and depression may cause hypocortisolemia in women that can be lessened by 

green space. Not only does the perceived stress measure in this study support Ulrich et 

al.’s (1991) theory of restorative effects of nature on stress, the cortisol level measures 

used in this study and in the study by Thompson et al. (2012) are reliable physiological 

measures of stress that further support the stress restoration theory as well and can be 

employed in further studies examining the effects that nature has on stress. 

In addition to the two studies by Thompson et al. (2012) and Roe et al. (2013), 

other studies have examined the physiological impacts of nature on stress. For instance, 

Aspinall, Mavros, Coyne, and Roe (2013) examined the effects that busy urban, urban, 

and natural environments have on people based on EEG readings of the brain. The 
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researchers wanted to examine two questions: “can the emotional impact of different 

urban environments be detected by cortical EEG signals while participants are walking 

through them” and “is there any evidence that urban green space can modify EEG signals 

in a restorative way, that is, reduction of stress, arousal and frustration and increase in 

meditation” (p. 1). In order to measure the brain waves, the researchers used a mobile 

EEG machine known as Emotiv EPOC. Participants were fitted with the EEG and 

accompanying equipment and then asked to walk for 25 minutes in either an area of 

green space, urban shopping street, or in a busy commercial district. Results showed a 

correlational relationship in EEG readings for frustration, arousal, and engagement 

(directed attention) when participants moved from the urban shopping district to the 

green space in which all three decreased. However, when looking at the change in 

readings in the EEG output when participants moved from the busy commercial district 

to the greenspace, only directed attention was found to have any change; in this case, 

directed attention decreased. The results of this study are interesting because it provides 

evidence to suggest that more natural areas do tend to decrease certain types of stress, but 

attention restoration may be a larger benefit that nature has to offer as well. Roe, 

Aspinall, Mavros, and Coyne (2013) further examine this phenomena in a later study that 

again uses a form of EEG.  

In Roe, Aspinall et al. (2013), two hypotheses were proposed when further 

examining EEG output when participants were exposed to natural environments: “natural 

scenes will be rated more positively than urban scenes” and “natural scenes will be 

associated with EEG output indicating restorative health effects (i.e., increased 

meditation and lower arousal parameters) as compared to urban scenes” (p. 95). 
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Participants were not directly immersed in the scenes like in previous studies. Instead, 

similar to Valtchanov et al.’s (2010) study, participants were visually exposed to a set of 

15 photographs labeled as green scenes (natural environments) and grey scenes (urban 

environments). Participants were seated in front of a screen and were then fitted with the 

EPOC EEG that was used previously in Aspinall et al.’s (2013) study. In addition to the 

EEG equipment, Roe, Aspinall et al. (2013) also provided the participants with a 

subjective questionnaire that measured perceived aesthetic quality of pictures, potential 

behavior, valence, and arousal. Using a Mann-Whitney U test, results for subjective 

measures showed that people found natural images more attractive, they were more 

willing to visit them, and they had greater valence scores than urban environments. 

However, for the EEG output, the researchers found interesting data on engagement and 

frustration. In their study they found that engagement (directed attention) increased when 

viewing the natural scenes which is contrary to what was found in the previous study by 

Aspinall et al (2013). However, Roe, Aspinall et al. propose that the laboratory setting 

may be playing a role in how participants engage with the natural images. In short, Roe, 

Aspinall et al. claim that they have developed a sensitive EEG measure that confirms the 

hypothesis that natural spaces have mood-enhancing benefits, but they have also 

demonstrated that there is some sort of effect of nature on attention as well. 

Since both studies using EEG by Aspinall et al. (2013) and Roe, Aspinall et al. 

(2013) showed some evidence to hint at an attentional effect, perhaps the same effect that 

was proposed by Kaplan (1995), it is important to look into other research that has 

examined the theory of attention restoration as well. Hartig, Evans, Jamner, Davis, and 

Gärling (2003) found evidence supporting the attention restoration theory, nature on 
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emotion, and physiological changes when exposed to nature. In their study, 112 

participants were exposed to one of two conditions: urban environment or natural 

environment. In order to quantify physiological changes among the participants, systolic 

and diastolic blood pressure was measured using the Accutracker II ambulatory blood 

pressure monitor. Emotion was measured using the Zuckerman’s Inventory of Personal 

Reactions (ZIPERS), and attention was measured using the Necker Cube Pattern Control 

Task (NCPCT). Results of the study suggest that there were differences in in the NCPCT 

where natural environment had a greater positive change on attention from pretest to 

posttest than urban environment, and those groups who participated in a pre-task 

condition experienced positive effects from nature on happiness. Moreover, positive 

affect increased and aggressiveness decreased from pretest to posttest for the natural 

group whereas the opposite effect was seen for the urban group. These findings support 

not only the stress recovery developed by Ulrich et al. (1991) but also the attention 

restoration theory developed by Kaplan (1995).  

In a more recent study conducted by Berto (2005), Kaplan’s (1995) attention 

restoration was further explored in a series of experiments using pictures of natural and 

urban scenes similar to Pretty et al.’s (2005) and Roe, Aspinall et al.’s (2013) 

experimental designs. In experiments 1 and 3, pictures of natural and urban landscapes 

were used, and in experiment 2, Berto wanted to examine the effects that geometric 

patterns had on attention. The only difference in experiments 1 and 3 was that 

participants in 1 were exposed to the pictures for set duration, while those in 3 viewed the 

pictures for as long as they wanted. In order to measure attention, Berto had participants 

complete the Sustained Attention to Response Test (SART) before and after the 
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experimental treatments. In all experiments, natural environments all impacted attention 

positively in at least one domain of the SART moreso than either the urban or non-

environments. Moreover, when implementing the geometric patterns, no differences were 

found from pretest to posttest, but the scores on posttest for this group fell in between the 

natural and urban environment groups. This provides evidence that though geometric 

patterns do not improve attentional performance, they do not hinder it either. This lead 

Berto to suggest that there must be some component to natural environments that is 

improving attentional capacity. Overall, the findings from Berto’s (2005) study further 

provide evidence that natural environments with elements of fascination cause some form 

of attention restoration. 

Similar to previous studies that have participants interact with nature and those 

that have participants experience nature in a surrogate form, Berman, Jonides, and 

Kaplan (2008) conducted an experiment that had participants interact directly with nature 

by exposing them to differing environments. They also had participants interact indirectly 

by having them view pictures of different settings in order to gain insight about the 

restorative effects of nature on attention. In the first experiment, 38 participants were 

asked to take a 50-55 minute walk in either a natural or urban setting in order to 

determine what effects, if any, the environments had on mood (measured by the Positive 

and Negative Affect Schedule [PANAS]) and short-term memory/attention (measured by 

a backwards digit-span task). In the second experiment, 12 participants viewed pictures 

of urban and natural environments. Effects of exposure to the photographs were 

measured by the PANAS, backwards digit-span task, and the Attention Network Task 

(ANT; used to measure executive attention). The results of experiment 1 showed that 
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nature improved directed attention and these improvements were not due to mood or 

seasonal changes, which is consistent with Kaplan’s (1995) attention restoration theory. 

Results of experiment 2 provided further evidence for the attention restoration theory 

such that when participants viewed photographs of natural environments, improvements 

were found in attention as indicated by both the backwards digit-span task and ANT. 

Furthermore, Berman, et al.’s (2008) results from experiment 2 contribute additional 

support to Berto’s (2005) findings that viewing pictures of natural environment can 

provide restoration of attention.  

Further studies suggest that the restorative abilities that nature can offer can also 

improve cognitive abilities in individuals with depression. In a study by Berman et al. 

(2012), it was hypothesized that individuals with major depressive disorder (MDD) 

would show improved performance moreso on the backwards digit-span task and higher 

scores on the PANAS after completing a walk in a natural setting compared to a walk in 

an urban setting. Like in the previous study by Berman et al. (2008), the backwards digit-

span task was used to measure short-term memory/attention and the PANAS was used to 

measure emotion. Results showed that positive affect (PA) was greater for those who 

walked in a natural environment, and scores in PA increased moreso after walks in 

natural environment than walks in urban environments. In addition to this, negative affect 

(NA) decreased after both nature walks and urban walks. Moreover, results from the 

backwards digit-span task showed that participant’s working memory capacity improved 

more so after the nature walk than after the urban walk. Given these results and results 

from previous studies, there is sufficient evidence to support Kaplan’s (1995) attention 

restoration theory that natural environments can provide a restorative means to cognitive 
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processing. With the Kaplan’s ART model supported, there is reason to assume that 

natural environment can also play a role in the cognitive restoration of college students, 

providing these individuals with a way to manage stress and replenish cognitive resources 

in order to stay healthy and achieve success. 

In the study by Berman et al. (2012) the cognitive processes of attention and 

working memory were shown to improve in patients with MDD after walks in a natural 

environment. Baddeley and Hitch (1974) and Baddely (1986) suggest that this idea of a 

working memory model encompasses many other cognitive processes such as attention, 

comprehension, reasoning, etc. More specifically, there are three components that make 

up the working memory model: visuospatial sketchpad, phonological loop, and central 

executive. In the central executive component, working memory works to control 

attentional processes in order to make decisions, integrate information, think 

strategically, block distractions, and schedule actions. It is at this part of the working 

memory model that Kaplan’s (1995) ART may be working on. In other words, given the 

roles that the central executive component of working memory performs, such as 

attentional control, it seems likely that Berman et al.’s (2012) results demonstrate that 

Kaplan’s (1995) attention restoration theory work to replenish the central executive 

resources in order for attentional control to be restored. 

In the current study the question of whether or not nature can provide benefits to 

stress recovery and attention restoration to college students will be examined. More 

specifically, can a walk in nature affect physiological stress response and cognitive 

performance such as attention on a working memory task? Moreover, will the effects 

differ among a nature walk, a walk in a visually pleasant campus, or a walk on a treadmill 



20 
 

in an indoor environment? It is hypothesized that natural environments will lower 

physiological stress response and perceived psychological stress while increasing 

cognitive performance on a working memory task that encompasses attention greater than 

an indoor environment or a pleasant environment in a college campus setting. 
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CHAPTER II 

 

METHOD 

 

Participants 

A total of 30 participants were recruited for this study. Participants were 

undergraduate students at a private liberal arts college: Maryville College. Class level 

varied from 5 freshman, 5 sophomores, 5 juniors, and 15 seniors. Of the 30 participants, 

19 were female and 11 were male. Ages of the participants ranged from 18 to 38 years. 

For reasons pertaining to the attention task, dominant handedness was gathered as well. 

90% of participants reported being right hand dominant, while the other 10% reported left 

hand dominance. No other demographic information was obtained. 

In order to recruit participants for the study, a flyer was sent out to all of the 

students on the campus via a daily newsletter email a copy of the flyer can be found in 

Appendix A. In addition to this, the same flyer was distributed to classes by instructors 

on course websites, and by the researcher who distributed hard copies of the flyer to 

students in classes. For a select portion of the participants, extra credit was granted in 

certain classes if the instructor had informed them previously. 

Design 

  A one-way, between-subjects design was used for the study where each 

participant was exposed to only one level of the independent variable. The independent 



22 
 

variable was environment, and there were three conditions: natural setting, pleasant 

campus setting, and indoor setting. The dependent variables in this study were 

physiological stress response, measured by heart rate, heart rate variability and skin 

temperature; perceived stress, measured by a perceived stress scale; and attention, 

measured by a computerized attention task. Heart rate variability was operationalized by 

percentage of heart rate entrainment or coherence. 

Materials 

In order to measure heart rate and heart rate variability as indicators of 

physiological stress response, an emWave2 portable heart rate monitor (EmWave2, 2011) 

and emWave software (Version 2.2.5; EmWave, 2012) were used. When measuring heart 

rate, an electrode, provided with the emWave2 apparatus, was attached to the 

participants’ earlobes. Data could be transferred directly to the emWave computer 

software via a USB connection. Data gathered from the emWave software examined two 

variables: heart rates and the percentage of invariance, negative coherence, of the heart 

rate at resting, post-stressor (pre-walk), and post-walk measures. In addition to measuring 

heart rate as an indicator of physiological stress response, skin temperature was also 

monitored. In order to monitor the participants’ skin temperatures, Biodots® (Biodot, 

2015) were utilized. Biodots® would change color as participants’ skin temperatures 

dropped, indicating that they were becoming more stressed. A coding key was used to 

match up the participants’ skin temperatures to a Biodot® color to indicate participant 

stress level. This key is provided in Appendix B. 

In order to measure perceived stress, participants were asked to complete the 

Perceived Stress Scale (PSS) (Cohen, Kamarck, & Mermelstein, 1983). The PSS is a 
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valid, widely-used measure for determining the individual perception of stress for 

situations in their own lives (see Appendix C). Participants are asked to respond to 

questions in reference to the past month. A total of 10 questions are presented asking how 

often the participants felt about certain situations. The response scale is a 4-point Likert 

scale where a response of ‘0’ corresponds to ‘Never’ and a ‘4’ corresponds to ‘Very 

Often.’ Scores are obtained by reversing the participants’ responses (e.g. 0=4, 1=3, etc.) 

for items 4, 5, 7, and 8 and then summing them together with the remaining six items. 

Queries listed are easily understandable for persons who have at least a junior high school 

education. 

Stress was induced by having participants watch a video entitled It Didn’t Have to 

Happen on a 17” color laptop monitor. The video depicts scenes of work-related 

accidents in a wood shop. The video has been used in previous studies, such as Lazarus, 

Opton, Nomikos, and Rankin (1965), to induce stress. Due to the graphic content of the 

video, participants were informed beforehand of the images that would be shown over the 

duration of the film. 

The Sustained Attention to Response Task (SART) was adapted from Robertson, 

Manly, Andrade, Baddeley, and Yiend (1997) in order to measure the participants’ 

sustained attention capacity. The task was written in E-prime version 2.0 (Schneider, 

Eschman, & Zuccolotto, 2015). During the task, participants were asked to focus on 

incoming stimuli and differentiate between two types: non-target digits that included the 

numbers 1, 2, 4, 5, 6, 7, 8, and 9; or the target digit 3. If non-target digits appeared, the 

participants were instructed to press the spacebar on a keyboard as quickly as possible. 

However, if the target digit 3 appeared, then participants were told to not do anything and 
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wait for the next digit to appear. The test measured reaction times based on how fast 

participants pressed the spacebar when non-target digits appeared. The target digit 3 was 

incorporated in order to prevent participants from developing a routine, and to ensure that 

they were executing the task correctly. Each digit was presented for 250 ms and a 

duration of 1300 ms was provided to give participants time to respond. A total of 250 

items were presented and of that 25% of the items were the target digit 3. The software 

was coded in a way in which all target and non-target digits were selected at random. In 

total, the task takes approximately five minutes to complete.  

One of the three conditions of the independent variable, environment, required a 

standard treadmill. For this experiment, a Landice L7 (Landice, 2015) treadmill was 

employed.  

Procedure  

 Before conducting the study, permission was obtained from the Maryville College 

Institutional Review Board (see Appendix D). Participants were tested individually in 

order to decrease any effects from social interactions with other participants during the 

experiment. All participants started in a closed laboratory classroom that was easily 

accessible to both the Stewardship Forest and the pleasant campus environments. Maps 

of the campus and route of the forest walk with start and end locations are included in 

Appendix E. At the beginning of each experiment, participants were asked to sign a 

consent form which detailed deceptive information about the experiment and provided 

demographic information, such as their name, age, and gender (see Appendix F). 

Participants were placed randomly into one of the three environmental walk conditions. 
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In addition to this, each participant was also given a coded identifier to ensure anonymity 

during later data analysis.  

Once participants had completed the consent form, the descriptive information 

survey, and were given a condition and coded identifier, the recording electrode for the 

EmWave2 portable heart rate monitor was positioned onto the participant’s earlobe. A 

Biodot® was affixed to the participants’ skin on the inner wrist close to the palm of their 

hand. A baseline measure of heart rate and coherence was gathered, along with the initial 

skin temperature reading from the Biodots®.  

After baseline information had been gathered, a description of the stress-inducing 

video that the participants would watch was provided. Participants’ heart rates were 

recorded while they watched the video. Once the film had finished, the emWave2 was 

removed and Biodot® information was gathered. Participants were then asked to complete 

the PSS in order to measure perceived stress. Afterwards, participants then completed the 

SART task which measured sustained attention. Upon completing the SART, participants 

were given information about the walk that they would be taking. 

At this point, the emWave2 electrode was positioned again onto the participants’ 

ear and they took a 20-minute walk in either a closed indoor setting on a treadmill, in a 

natural, wooded environment, or in pleasant campus setting. Participants who took a walk 

in the campus or natural setting followed the instructor and were told not to talk, but to 

embrace their environmental surroundings. The emWave2 gathered heart rate data during 

the walk. Upon completion of the walk, a separate two-minute heart rate monitoring 

session was started, followed by gathering Biodot® information, and then participants 

returned to the laboratory classroom. 
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Once they had returned, the Biodots® and emWave2 were removed for the final 

time and participants completed the PSS once more. After the PSS was finished, the 

participants took the SART for a second time. Afterwards, participants were given a 

debriefing statement that revealed the true purpose of the study and were given a chance 

to ask questions (see Appendix G). Once they had returned the debriefing statement the 

experiment ended and they were offered snacks and water and thanked for their 

participation.  
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CHAPTER III 

 

RESULTS 

 

Data Screening 

Before any statistical analysis occurred, the data were screened for serious 

outliers. One participant’s physiological stress response data was removed due to a 

corrupt emWave data file. Additionally, one participant’s PSS difference score was 

removed due to the large variation from pre-walk scores to post-walk scores, and two 

participants’ scores on the heart rate variability measure were removed for this same 

reason as well. All participants’ data on Biodot® scores, heart rates, and reaction time 

differences on the SART were kept for further analysis. 

Manipulation 

Statistical results from a 3×1 ANOVA on environmental condition found no 

difference in perceived stress, heart rate variability, or Biodot® levels from resting scores 

to post stressor change scores, all p’s > .05. However, a marginal difference was found in 

heart rate from resting scores (M = 74.9, SD = 12.6) to post-stress scores (M = 73.0, SD = 

10.9), p = .082. This indicates that though previous research has demonstrated that the 

video It Didn’t Have to Happen has been an effective tool for inducing stress in 

participants, there was no evidence that the video induced stress in participants in the 
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current study. Instead, the data hint towards a converse effect where participant’s reached 

a lower arousal state after watching the video than beforehand.  

Environmental Conditions 

Results from a 3×1 ANOVA found no differences in any of the environmental 

conditions on changes in physiological stress response measures (heart rate variability, p 

= .248; heart rate difference, p = .584; and Biodot® scores, p = .143); perceived stress 

response, p = .674; or reaction times from the SART, p = .627, from pre-walk to post-

walk. This indicates that the environmental independent variable appeared to have no 

statistically significant main effects on any of the dependent variable measures. 

Pre-Walk Scores versus Post-Walk Scores 

No statistical support was found to indicate that PSS scores and Biodot® scores 

were affected by acute exercise, p’s > .05. However, though there was no statistical 

support to show that environments affect stress or cognition, results did show that acute 

exercise affects both arousal states and cognitive performance. More specifically, 

participants in all three conditions collectively demonstrated differences in heart rate, 

heart rate variability, and reaction times from pre-walk to post-walk. Participants’ heart 

rate variability increased from pre-walk (M = 42.6, SD = 14.3) to post-walk (M = 52.6, 

SD = 20.0), F(1, 24) = 9.799, p = .005. Participants’ heart rates also increased from pre-

walk (M = 73.0, SD = 10.9) to post-walk (M = 79.0, SD = 14.5), F(1, 26) = 26.366, p < 

.001. These two physiological measures suggest that college students’ arousal level 

increased after low intensity activity. In addition to this, results also indicate that 

students’ reaction times decreased from pre-walk (M = 351.7, SD = 67.2) to post-walk (M 
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= 324.0, SD = 65.8), F(1, 27) = 10.046, p = .004. This demonstrates that low intensity 

exercise contributes to faster reaction times on the SART directly following the activity. 
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CHAPTER IV 

 

DISCUSSION 

 

The current study explored the effects that different environments have on 

physiological stress response, perceived stress, and cognitive performance. More 

specifically, it was hypothesized that participants who walked for 20 minutes in a natural 

setting would show decreased heart rates, decreased heart rate variability, an increase in 

skin temperature, lower scores on a perceived stress scale, and quicker reaction times on 

a limited capacity attention task; participants who walked in the natural environment 

condition would demonstrate these effects more so than participants who walked in a 

pleasant campus setting and even more so than those who walked on a treadmill indoors. 

A total of 30 participants at a private undergraduate college were recruited for the study. 

Results from a one-way ANOVA found no significant effects for condition from pre-

walk to post-walk. However, when excluding the environmental conditions, participants’ 

heart rate variability increased, heart rates increased, and reaction times decreased from 

pre-walk to post-walk.  

When examining the results of the study, it was discovered that the method used 

to induce stress appeared to have no such effect on participants, which contradicts 

previous research (Lazarus et al., 1965). One possible explanation for this contradiction 

may be that the validity of the video, It Didn’t Have to Happen, to induce stress is 
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weakening with each passing generation. For instance, the video is a black-and-white 

recording that depicts work-related accidents in a wood shop. In previous studies, 

participants who viewed this showed an increase in arousal state. However, recent studies 

have shown that exposure to increasingly violent media may be numbing the effects that 

violent, graphic content has on a person’s mental state. More specifically, Bushman and 

Anderson (2009) examined the effects that violent media has on person’s willingness to 

help others. In both experiments conducted in the study, participants viewed either 

violent video games or violent films, and were then presented with situations in which 

someone needed their help. Participants who were exposed to the violent media were less 

willing to help the individual in need. This same lack of empathy may have been a 

contributing factor in the current study where participants’ arousal states were unchanged 

after viewing the film.  

Additionally, evidence from Carnagey, Anderson, and Bushman (2007) may also 

provide an explanation as to why in the current study participants’ stress response 

demonstrated no change after watching the video. Carnagey et al. found that participants 

who played violent video games showed lower physiological responses, such as heart rate 

and galvanic skin response, than participants who did not play violent video games when 

exposed to scenes of real-world violence. In other words, people can be desensitized to 

episodes of graphic content and violence after having been exposed to violent media such 

as video games. Perhaps then it is possible that the current generation’s growing exposure 

to violent media and video games may be dampening increased arousal states or 

empathetic responses. 
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In contrast to the growing body of literature examining the effects that natural 

environments have on stress and cognition, the current study showed no differences in 

participants’ perceived stress, physiological stress, and cognitive performance after 

exposure to natural or even outdoor pleasant settings. There are potentially many 

explanations for this result. For instance, limited sample size in which each condition 

consisted of only ten participants may be partially responsible for the lack of significant 

results. A more likely factor may be due to methodological flaws in the design of the 

design of the study. For instance, Berman et al. (2008) and Berman et al. (2012) had 

participants walk in nature for approximately 50-55 minutes, whereas the current study 

only exposed participants to all three walking conditions for approximately 20 minutes. 

The amount of time exposed to the environments may play a crucial role in eliciting any 

effects in the participants.  Furthermore, participants who were a part of the natural walk 

condition began in the laboratory classroom and were directed toward the Stewardship 

forest. In doing so, a majority of the participants walked in close proximity to the 

college’s football practice field during team practice. During this time, there are many 

factors that can potentially hinder a person’s ability to remain attentive. For instance, 

Smith (1991) examined the effects that noises have on aspects of attention and found that 

loud noises hindered participants’ abilities on focused attention tasks. The same effects 

may have been true in the current study when participants were exposed to loud noises 

that accompany the football practice such as whistles, yelling of play formations, and 

other various sounds associated with sports practices, hindering their performance on the 

attention task. 
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Since two of walking conditions of the current study involved interaction with the 

outdoors, seasonal weather changes may also be to blame for the absence of statistically 

significant changes in stress and cognitive from pre-walk to post-walk among the 

environmental conditions. The current study was conducted in early October through 

early November and was located in a geographic area that is labeled as having a 

temperate climate. During the time period of data collection, changes in the amount of 

sunlight, lower temperatures, and even increased precipitation occurred relatively 

quickly. There have been many studies that have examined individuals who suffer with 

Seasonal Affect Disorder (SAD), but changes in weather may affect those who do not 

suffer for SAD as well.  For instance, it is becoming increasingly well known that there 

are certain characteristics of weather that affect people’s mental states. More specifically, 

Denissen, Butalid, Penke, and Van Aken (2008) found that certain characteristics 

associated with weather, such as temperature, wind, sunlight, etc., have effects on 

people’s mood and sense of tiredness. Perhaps decreases in temperature from the testing 

area to the walking condition or overcast weather conditions affected participants’ stress 

responses and cognitive performance similarly to the previous study. With this in mind, it 

may beneficial for future studies to test participants during moderately warm seasons 

where the weather is clear and free of confounding variables pertaining to climatic 

conditions. However, interesting future research may further examine the effects such 

changes in environmental conditions while being exposed to other elements of nature 

have on stress and cognitive performance. 

In addition to the previous factors mentioned, level of engagement could be 

another variable that may have limited the environmental effects in the current study. In 
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other words, perhaps participants in the current study needed to be more involved with 

the surrounding environments during the walks. In Duvall (2011), it was discovered that 

participants who employed engagement-based activities while walking in natural 

environments showed greater improvements in psychological well-being based on an 

Attentional Functioning Index (AFI). While participants were told to focus on their 

surroundings, they may have been focused more on the amount of time the experiment 

took, extra-credit they were receiving in classes for their participation, or a number of 

other factors. Perhaps if the level of engagement had been controlled, results in the 

current study may have paralleled results in previous studies where natural environments 

improve stress and cognition. Future studies may employ engagement activities, like the 

ones used in Duvall (2011), when comparing the differences that natural settings, campus 

settings, and indoor setting have on psychological wellbeing and executive functioning. 

 Though results from the current study are not similar to those in previous studies 

examining environmental effects on psychological states and cognitive performance, 

some interesting discoveries were noted in regards to heart rate and heart rate variability. 

It was predicted that walking would lower heart rates and decrease variability in all 

conditions at some degree, but the data did not demonstrate this change. Instead results 

showed that the opposite occurred where participants in all conditions demonstrated 

greater heart rates and increased heart rate variability. Moreover, perhaps the exercise 

actually increased physiological arousal which then created an optimal cognitive state 

allowing participants to perform better on the SART post-walk. Similar effects were 

found in a study conducted by Byun et al. (2014) where participants who underwent an 

acute bout of exercise demonstrated elevated arousal states via functional near-infrared 
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spectroscopies (fNIRS) and improved reaction times on a color-word matching Stroop 

task. These findings may be analogous to the results of the current study hinting that 

elevated physiological arousal states improve executive functioning in participants 

granting them better performance on cognitive demanding tasks.  

Results from the current study also support other bodies of research that have 

examined how physical activity affects mental health and performance. For instance, 

results of a meta-analysis study examining 79 previous studies showed that acute exercise 

enhances cognitive performance on a number of tasks (Chang, Labban, Gapin, & Etnier, 

2012). More specifically, researchers found that scores on cognitive tasks taken 

immediately after exercise correlate with low intensity activities, while scores on 

cognitive tasks taken a short time after exercise correlate with high intensity activities. 

This information, along with the results of the current study, may not only be useful for 

undergraduate college students who are looking for an extra advantage when it comes to 

study techniques, but may be applicable to other demographics as well. For example, a 

growing body of research supports the positive effects of exercise for patients with Mild 

Alzheimer’s Disease (AD) or Mild Cognitive Impairment (MCI) (Tanigawa et al., 2014; 

Tortosa-Martínez et al., 2015). Exploring the effects that low intensity activities have on 

cognitive function may provide patients who are afflicted with cognitive impairments a 

means to slow the progression of cognitive decline. Moreover, low intensity cognitive 

tasks that are sensitive to minute cognitive changes, such as the modified SART used in 

the current study, may provide doctors and physicians a more effective method of 

tracking cognitive decline in AD and MCI patients. It would be beneficial for future 

studies to examine the effects that acute exercise combined with engagement activities 
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outdoors and indoors have on stress measures, arousal indicators, and cognitive 

performance on a variety of tasks not just for undergraduate students but for cognitively 

impaired persons as well.  

 Regardless of whether or not statistical evidence supporting Kaplan’s Attention 

Restoration Theory (1995) or Ulrich’s stress recovery hypothesis (1991) was revealed, 

the current study does offer valuable information pertaining to the effects that mild 

exercise has on a person’s arousal state and cognitive performance. To cut a long story 

short, one of the best ways to care for our minds, is to be good to our bodies. Evidence 

from the current study suggests that mild physical activity such as a brief 20 minute walk 

may stimulate arousal to an optimal level for maximal cognitive performance. Compare 

these results with previous research, and it is apparent that acute physical activity, along 

with engagement with environmental settings, being mindful of the weather, and limiting 

the amount of exposure of attentional demanding distractions, can be beneficial to mental 

wellbeing and cognitive performance both immediately after the activity, and managing 

mental and physical health for years to come.
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Hello all, 

 

My name is Eric Russell, and I am a senior neuroscience/psychology major recruiting 
participants for my senior study on the effects of walking on cognition and stress. The 
study should take no more than an hour to complete. If you are interested in participating 
in my study, please email me at eric.russell@my.maryvillecollege.edu to receive further 
information about the study as well as dates and times that are open for you to participate.  

Thank you! 

 

 

 

Eric Russell 

eric.russell@my.maryvillecollege.edu 

 

Neuroscience: Psychology 

Advisor: Lori Schmied  
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INSTRUCTIONS:  
  

The questions in this scale ask you about your feelings and thoughts during THE LAST MONTH.   In 
each case, please indicate your response by placing an “X” over the circle representing HOW OFTEN  
you felt or thought a certain way.  
  
  
  
   

1. In the last month, how often have you been upset 
because of something that happened unexpectedly?  

2. In the last month, how often have you felt that you 
were unable to control the important things in your 
life?  

3. In the last month, how often have you felt nervous and 
“stressed”?  

4. In the last month, how often have you felt confident 
about your ability to handle your personal problems?  

5. In the last month, how often have you felt that things 
were going your way?  

6. In the last month, how often have you found that you 
could not cope with all the things that you had to do?  

7. In the last month, how often have you been able to 
control irritations in your life?  

8. In the last month, how often have you felt that you 
were on top of things?  

9. In the last month, how often have you been angered 
because of things that were outside your control?  

10. In the last month, how often have you felt difficulties 
were piling up so high that you could not overcome 
them?  

 
 Almost  Fairly  Very  
Never  Never  Sometimes  Often  Often  

0     1       2   3        4    
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Sincerely,   

Maryville College Institutional Review Board  
OHRP IRB#: IRB00007383  
FWA Assurance #: FWA00015150  

  
Principal Researcher: Eric Russell  

Faculty Supervisor: Dr. Lori Schmied  

Division: Behavorial Sciences  

Title: “The Effects of Green Space on College Student Stress and Cognitive Performance”  

Protocol# 080915.01 (revised from protocol 040515.01, 5/4/2015)  

Approval Status: APPROVED  
  
September 10, 2015  
  
Dear Eric:  
 
The Maryville College Institutional Review Board (IRB) has carefully considered your proposal referenced 
above.  The proposed procedures afford reasonable protection to the human participants involved and 
therefore you are granted approval for the study.   
Your approval is effective September 10, 2015 and will expire one year from this date.  Thereafter, 
continued approval is contingent upon submission of a progress report that must be reviewed and 
approved prior to the expiration date.  

Approval is contingent upon your agreement to obtain informed consent from your participants, to abide 
by the protocol summarized in the approved IRB application, and to keep appropriate records concerning 
your participants.    

You are required to submit to the Maryville College IRB for review any changes in procedures involving 
human participants prior to the implementation of such changes.  

If you have any questions concerning this approval or regulations governing human participant activities, 
please contact Dr. Geoff Mitchell, Chair of the Maryville College IRB, by e-mail at 
Geoffrey.Mitchell@maryvillecollege.edu or by phone at 865.981.8252.  

  

  

Geoff Mitchell  

Institutional Review Board  

502 E. Lamar Alexander Parkway, Maryville, Tennessee 37804-5907  
Voice 865.981.8000  |  Fax 865.981.8010  |  maryvillecollege.edu
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Map of Campus Walk 

 

 

 

 

 

 

 

 

 

 

 

Map of Nature Walk
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Consent Form 
 
Please read the following carefully, 
This is an experiment to examine the effects that walking has on people’s perceived stress, 
physiological responses, and reaction time. The study is supervised by Dr. Lori Schmied, 
Department of Psychology. Your participation in this study is entirely voluntary, which involves 
watching a video that may be graphic to some viewers, taking a survey, having your heart rate 
and skin temperature monitored while performing a reaction time task and walking at a normal 
pace for 20 minutes. Completion of this form and your signature implies consent. If for any 
reason you wish to cease your participation, the experiment will immediately end and you may 
withdraw without penalty. All information collected from you will remain entirely anonymous 
and results will be reported in group form only. There are no special risks involved in this study. 
If you have any further questions, please feel free to contact Eric Russell, at 
eric.russell@my.maryvillecollege.edu, or my thesis supervisor Dr. Lori Schmied, at 
lori.schmied@maryvillecollege.edu. 
_____________________________________________________________________________ 
 
 
 
 
 
 
_____________________________________ 
 Participant’s Name (Print) 
 
_____________________________________  ________________   
 Participant’s Signature     Date 
 
 
 
 
_____________________________________  ________________   
 Experimenter’s Signature     Date 
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Statement of Debriefing 

Thank you for your participation in the study. I am interested in the effects that 
environments have on perceived stress, physiological stress response, and attention 
(specifically, the effects of natural, campus, and indoor environments on these three 
components). Please note that all information gathered from you will remain confidential. 
As mention earlier, the video that you watched at the beginning of the experiment 
contained content that may be graphic to some viewers. The purpose of the video was to 
induce stress. If you have any further questions or concerns, contact information is listed 
below for persons you may talk to. Thank you again for your participation in the study. If 
you have any questions, please feel free to contact Eric Russell, at 
eric.russell@my.maryvillecollege.edu or Dr. Lori Schmied, at 
lori.schmied@maryvillecollege.edu.   

mailto:eric.russell@my.maryvillecollege.edu
mailto:lori.schmied@maryvillecollege.edu
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