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Abstract 

 

This study explores changes in well-being for 16 preservice teachers in natural and simulated professional development 

environments. The Rumination Questionnaire and Profile of Mood States (POMS) were used as indicators of well-being. A 

follow-up survey assessed changes in preservice teachers’ well-being strategies four months later. Compared to the 

professional development setting, the natural environment positively affected rumination and POMS scales of Tension-Anxiety, 

Confusion-Bewilderment, Esteem-Related Affect, and Total Mood Disturbance. Follow-up data found that participants agreed 

that spending time in natural settings improved their well-being; however, time constraints limited doing so. Conclusions 

suggest that preparation programs consider including nature-based experiences as one strategy for developing teacher well-

being.   
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______________________________________________________________________________________________________ 

ell-being is defined as a positive state of 

psychological, emotional, and physical health 

contributing to productive functioning and 

flourishing (e.g., Aelterman et al., 2007; Benevene et al., 

2020; Collie et al., 2015). As a group, teachers face 

significant challenges to their well-being. These include 

high levels of stress and the ripple effects of teacher 

burnout and attrition (Greenberg et al., 2016; Marken & 

Agrawal, 2022; Schonfeld & Bianchi, 2016). Teacher well-

being also directly and indirectly affects student well-being, 

including grades, standardized test scores, school 

satisfaction, behavior, and social-emotional functioning 

(e.g., Arens & Morin, 2016; Darling-Hammond, 2003; 

Greenberg et al., 2016; Herman et al., 2018; Jennings et al., 

2019; Oberle & Schonert-Reichl, 2016; Ronfeldt et al., 

2013). In the following paragraphs, we review the literature 

regarding teacher stress, particularly beginning teachers’ 

stress, and suggest reframing these challenges in light of a 

resilience framework. We review the literature on how 

natural environments support well-being and may promote 

resilience.  We conclude this introduction with a 

description of the purpose of this study, which is to explore 

the effects of time spent in nature on preservice teachers’ 

well-being.  

Teacher Stress 

Prior to 2020, surveys found that teaching was one of 

the most stressful professions in the United States 

(American Federation of Teachers, 2017; Gallup, 2014). 

The COVID-19 pandemic heightened concerns, as 

educators faced increased stressors impacting their personal 

and professional lives (Baker et al., 2021; Brackett & 

Cipriano, 2020; Sokal et al., 2020). The 2021 State of the 

U.S. Teacher Survey (Steiner & Woo, 2021) found that 

78% of teachers reported frequent job-related stress 

compared to 40% of the general U.S. population. These 
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levels are similar to those reported for teachers who left the 

profession pre-pandemic. Fifty percent of teachers reported 

feeling burned out, and 25% reported symptoms of 

depression. The report warns of immediate and future 

teacher shortages and calls for designing and implementing 

supports for reducing teacher stress and buoying mental 

health. Other reports detail similar findings, identifying 

trauma and stress, including pupil stress, as one of five 

contributors to dwindling teacher supply and high attrition 

rates (Darling-Hammond, 2022; Darling-Hammond et al., 

2020).  

Beginning Teacher Stress 

Beginning teachers may be especially vulnerable to the 

effects of stress, during preservice and the induction years. 

Despite the assumption that novice teachers’ idealism 

provides a buffer, Fitchett et al. (2018) found that 25% of 

teachers were at risk of occupational stress during their first 

year, similar to their more experienced colleagues (Lambert 

et al., 2015). In a large 10-year cohort study (2010-2020), 

Horn et al., (2021) found that first-year teachers were least 

likely to be retained (87.5%), followed by year two (79.7%) 

and three (73.6%). At year five, the retention rate for 

classroom teachers was 69.3% and 73% for those who had 

left the classroom but remained in the field of education.  

It is of particular note that many beginning teachers 

transition to the classroom at a time of heightened 

susceptibility to mental health issues. Emerging adulthood 

(ages 18-25) is a peak window for the onset of disorders 

such as anxiety, mood, psychosis, and substance abuse (de 

Girolamo et al., 2012; Stone et al., 2012). Twenge et al., 

(2019) found significant increases in major depression 

(63%), serious psychological distress (71%), and suicidality 

(47%) for adults ages 18-25, but no significant increase in 

ages 26 and older. Concerns about college students’ mental 

health have surged in the last decade, including substantial 

increases in anxiety, depression, and stress (Center for 

Collegiate Mental Health, 2018; Scheffler, 2018). 

Moreover, for teachers to be knowledgeable and responsive 

to student mental health needs, including social-emotional 

learning and mental, emotional, or substance abuse 

disorders (e.g., Texas Education Code 21.044c-1), they 

must first possess the ability to care for their own mental 

health. Being mentally healthy is more than the absence of 

illness and is a key aspect of well-being. Preservice 

education, therefore, is a fitting time to help beginning 

teachers learn to manage the stressors of life and the 

profession to promote their own well-being.    

Teacher Resilience 

Instead of viewing these concerns from a deficit model, 

we embrace Day and Gu’s (2014) concept of “everyday 

resilience.” This is defined as “the capacity and capability 

to be sufficiently resilient to have the desire, determination 

and energy, as well as the knowledge and strong moral 

purpose which enable teachers to teach to their best” (p. 

20). This entails more than the ability to manage challenges 

and survive or adapt despite adversity (Bottrell, 2009). 

Everyday resilience also resists the idea that resilience is a 

fixed, innate quality, suggesting instead that it is shaped by 

the social, cultural, and intellectual contexts of teachers’ 

personal and professional environments (Allen et al., 2023). 

Adopting a social ecological perspective that is 

contextualized and cross-disciplinary can help identify 

opportunities to develop and support early career teacher 

resilience (Johnson et al., 2014).  

Mansfield et al. (2016) developed an evidence-based 

systemic model of teacher resilience. The model identifies 

four key factors: personal resources (e.g., motivation, social 

emotional competence), contextual resources (e.g., 

relationships, support networks), strategies (e.g., time 

management, problem solving, work-life balance), and 

outcomes (e.g., well-being, job satisfaction, engagement). 

This study describes a professional learning experience that 

offers preservice teachers a strategy for developing 

resilience by spending time in natural environments with an 

intended outcome of well-being.  

Natural Environments and Well-Being 

A growing body of research suggests potential benefits 

from spending time in natural settings, both psychological 

and physiological. These include improved immune 

function, lower blood pressure, reduced anxiety and 

depression, increased attention, expanded social 

connections, improved sleep quality, and gains in creativity 

(e.g., Bragg & Atkins, 2016; Frumkin et al., 2017; Hansen 

et al., 2017; Kaplan, 1995). Globally, the health benefits of 

frequent nature contact are gaining traction, with 

governments such as Finland, Japan, Korea, and Scotland 

investing in the development of green spaces as preventive 

medicine (Greenspace Scotland, 2018; Koselka et al., 2019; 

Lee, 2012; Song et al., 2016).  
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Four main theories describe the mechanisms 

underlying the potential benefits of natural environments. 

The biophilia hypothesis (Fromm, 1973; Wilson, 1984) 

arises from an evolutionary approach, suggesting that our 

affiliation with nature and other living organisms stems 

from a biological, historical connection of interdependence. 

The theory explains, for instance, why we often prefer to 

live near water or landscapes with mountain views. Support 

comes from studies suggesting urbanization and 

corresponding decreases in exposure to nature are 

associated with increases in mental health disorders, 

including depression and anxiety (Lederbogen et al., 2011; 

Strife & Downey, 2009). Biophilia is sometimes associated 

with Stress-Reduction Theory (SRT) (Ulrich et al., 1991) 

and contends viewing or spending time in unthreatening 

natural environments promotes recovery or restoration from 

stressful situations. The theory emerged from Ulrich’s 

study of hospital patients, where those who had window 

views of nature recovered faster and with fewer pain 

medications than those with views of the built environment 

(Ulrich, 1984). Shinrin-yoku or “forest bathing,” the 

Japanese practice of experiencing natural environments 

with all five senses, supports SRT from a physiological 

basis (Song et al., 2016) and contributes to the Phytoncide 

Hypothesis. In this theory, support comes from studies 

suggesting that phytoncides given off by trees have 

antibacterial, anti-inflammatory, and antifungal qualities 

which, when breathed in or absorbed through the skin, 

increase natural killer or NK white blood cells that can kill 

tumor cells and promote anti-viral defense (e.g., Anderson, 

et al, 2021; Li et al, 2009). In this way, spending time in 

natural settings, especially near trees, can strengthen the 

immune system. Attention Restoration Theory (ART) 

(Kaplan, 1995) suggests that natural settings restore 

attention by reducing stimuli and promoting “involuntary 

attention,” which requires little or no effort and allows 

individuals to recharge and relax; conversely, urban 

contexts increase stimuli and require significant amounts of 

“voluntary attention,” which requires effort and uses large 

amounts of glucose resulting in fatigue and decreased 

executive function capacity. A recent review of ART 

research identified working memory, cognitive flexibility, 

and to a lesser extent attentional control all improved 

following exposure to natural environments (Stevenson et 

al., 2018).  

Little research exists around the intersection of natural 

environments and teacher mental health (Gulwadi, 2006). 

When nature and environmental education is included, it is 

often not prioritized or focuses primarily on academic 

curriculum rather than health and well-being (Meier & 

Sisk-Hilton, 2017). Since teachers’ work lives “require 

significant attentional and emotional resources and their 

effective regulation” (Roeser et al., 2012, p. 168), research 

and experiences utilizing natural settings may be an 

untapped resource for helping teachers develop practices 

that promote resilience. This study addresses these gaps 

within the literature and professional practices.   

Purpose 

The purpose of this study is to determine the effects of 

time spent in natural environments on preservice teachers’ 

well-being. The research questions are 1) what is the short-

term effect of spending time in a natural environment on 

rumination and multiple aspects of mood as indicators of 

well-being, 2) do the effects of exposure to the natural 

environment vary compared to spending time in a 

simulated indoor professional development day, and 3) to 

what extent does experiencing the benefits of natural 

environments help preservice teachers develop a strategy to 

support their own well-being? For this study, we examined 

differences in change over two days, one in a natural 

environment and one in a simulated professional 

development setting, with a follow-up questionnaire on 

behavior changes four months later.  

Methods 

Participants 

All 20 candidates completing a one-year cohort model 

Master of Arts in Teaching (MAT) program leading to 

teacher certification at a small liberal arts university in the 

United States were invited to participate in the study. This 

resulted in a sample of 16 preservice teachers (10 female, 6 

male; mean age 22.8). Participants spent one day in a 

natural environment (NE) and one regularly scheduled day 

of classes/workshops at an urban university, designed to 

simulate a professional development (PD) day for teachers. 

Both days removed participants from the demands of 

teaching and students but intentionally varied in setting. 

Four months later, participants were surveyed regarding the 

experiences and their impact on strategies utilized to 

support their well-being. The NE and PD days took place 
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during the first semester of clinical practice, during which 

participants spent four days each week teaching in urban 

schools and one day each week attending classes at the 

university. The follow-up survey took place during the 

second semester of clinical practice, during which 

participants taught five days a week in urban school 

settings and attended university classes one evening a 

week. The study researchers taught at the university, but 

none taught in the graduate program. MAT faculty 

supported the research by providing time within their 

curriculum for the experiences. As such, the study 

intentionally took an experiential approach, inviting 

preservice teachers to engage in partnered study of their 

own learning regarding well-being and natural 

environments. IRB approval was obtained from the 

university, and participants signed informed consent forms. 

Locations and procedures 

“Natural environment” was defined as a space with a 

preponderance of nature - living and non-living elements 

with minimal human impact (e.g., plants, non-human 

animals, hills) (Frumkin et al., 2017). The NE day took 

place in a state park approximately one hour from the 

university in a natural setting of trees, trails, and a river 

with stair steps of limestone falls that allow hiking and 

climbing. The weather was cloudy with a high of 63 °F, 

and the park was not crowded. Before traveling to the park 

in vans, participants met at the university to learn about the 

purpose of the study, the plan for the day, and to collect 

pre-walk measures (see Rumination and POMS measures 

below). Once at the park, participants were led through a 

30-minute guided forest experience inspired by forest 

therapy principles (Clifford, 2018), then provided a box 

lunch and allowed to spend the remainder of the day 

exploring the area alone or in small groups. They were 

instructed to limit technology usage to taking photos and 

keeping time and to not discuss teaching or students. 

Before leaving the park, participants completed post-walk 

measures. Total time at the park was approximately four 

hours.  

The PD day took place in an indoor classroom with 

windows on a weekday during the fall semester. 

Participants spent approximately three hours in a morning 

class that utilized a combination of lecture and discussion, 

and three hours in the afternoon in a workshop format, 

collaborating with faculty and peers on projects and 

portfolios related to the morning’s instruction and their 

clinical teaching placements. Accordingly, the PD context 

met criteria for effective professional development that is 

content-focused; incorporates active learning; supports 

collaboration; offers feedback and reflection; and is 

sustained (Darling-Hammond et al., 2017). Pre-PD day 

measures (Rumination and POMS) were collected at the 

beginning of the day before instructional components 

began, and post-PD measures were collected at the end of 

the day prior to departure. Participants were given no 

special instructions regarding technology use or discussion 

topic limitations and were allowed to leave the classroom, 

as well as campus, during lunch if desired.  

After NE and PD data collection and analysis, 

researchers met with participants to share results and 

discuss possible reasons why results did/did not match 

findings from the literature. Four months later, participants 

completed a follow-up survey assessing the extent to which 

the experience informed their own use of natural spaces to 

support their well-being. Afterwards, aggregate results of 

the study were shared with participants.  

Measures of well-being 

Rumination was assessed using participants' self-

reported levels using the Reflection Rumination 

Questionnaire (RRQ) (Trapnell & Campbell, 1999). The 

instrument evaluates factors of rumination and reflection, 

both of which are independent tendencies of self- 

attentiveness. While both scales may indicate increased 

levels of introspection and knowledge of self, rumination 

focuses on negative, self-relational emotions found 

predictive of depression and other mental disorders 

(Ghaznavi & Deckersback, 2012; Law, 2005). We chose to 

use the rumination scale of the RRQ as it is 

psychometrically sound and predictive of three dimensions 

of psychological well-being - autonomy, environmental 

mastery, and self acceptance (Harrington & Loffredo, 

2010). Additionally, this section of the RRQ has been used 

in studies to evaluate causal changes in rumination 

associated with natural environments (Bratman et al., 

2015). The 12 items measure ruminative tendencies (e.g., “I 

spend a great deal of time thinking back over my 

embarrassing or disappointing moments”), with each 

statement rated on a five-point Likert scale ranging from 1 

(strongly disagree) to 5 (strongly agree). Increased means 
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of the summed scores indicates higher degrees of 

rumination or more worried thoughts. 

The Profile of Mood States (POMS) is an instrument 

widely used to assess short-term changes to mood, as well 

as psychological and emotional well-being (e.g., Morfeld et 

al., 2007; McNair et al., 1971; 1992). Participants rate 

items on a Likert scale ranging from 0 (not at all) to 4 

(extremely). In addition to a general mood indicator, there 

are six resulting dimensions: Tension-Anxiety (T), 

Depression-Dejection (D), Anger-Hostility (A), Vigor-

Activity (V), Fatigue-Inertia (F), and Confusion-

Bewilderment (C). Grove and Prapavessis (1992) validated 

a shortened version of the POMS and included a seventh 

dimension, Esteem-related Affect (E), to capture a positive 

aspect of emotion that may not be indicated on the original 

version. Summing the negative subscales (T, D, A, F, C) 

and subtracting the positive subscales (V and E) generated 

a total mood disturbance score. While originally designed 

for use with athletes, the POMS has been used with 

confidence in studies addressing changes in mood in 

natural settings (Lee et al., 2014; Li et al., 2009; Perkins et 

al., 2011). Based on the strong history of reliability and 

validity, as well as the acceptance of this instrument in 

similar studies, the POMS was selected to evaluate changes 

in mood as an indicator of emotional well-being.  

Four months after the NE and PD days, participants 

completed an in-person 10-item survey administered by 

MAT faculty about how the experience impacted well-

being strategies. Seven items asked participants to rank 

their level of agreement on a four-point Likert scale from 4 

(strongly agree) to 1 (strongly disagree) with statements, 

such as “I have intentionally visited a natural area at least 

once to support my well-being”. The last three items were 

open-ended to provide a qualitative understanding of 

contextual factors influencing preservice teachers’ ability 

and willingness to utilize natural environments as a well-

being strategy. These items asked, 1) “What was your most 

important take-away from this experience?”, 2) “If you 

have not spent time in natural areas or outdoors, please 

share with us the primary reason,” and 3) “Please share any 

additional feedback with us”.  This brief feedback survey 

was developed by the researchers. Quantitative items were 

not validated, but rather were used as a reference to better 

understand qualitative responses. 

 

Analysis 

The analyses proceed in two parts. We first examine 

any differences in each outcome variable before and after 

exposure to the NE and PD conditions using a series of 

hypothesis tests (see Table 1). Since there are only 16 

participants, the sample size is not sufficient to ignore the 

assumption of normality in the distribution of the pre-post 

differences that is required to conduct a parametric 

hypothesis test. Thus, we assess the normality of these 

distributions using a series of Shapiro-Wilk tests. For seven 

of the nine outcome variables, there is no evidence of non-

normality in the distribution of pre-post differences (in both 

the NE and PD conditions). For these variables where it is 

safe to use parametric tests, we use paired sample t-tests to 

assess whether observed changes in outcomes from pre to 

post exposure are statistically significant. For the POMS 

measures of Depression (in the PD condition) and Anger-

Hostility (in the NE and PD conditions), the Shapiro-Wilk 

tests provide evidence that the distribution of pre-post 

differences is not normally distributed. For the variables 

where a non-parametric test is required, we use a Wilcoxon 

Signed Rank Test to assess the statistical significance of the 

changes in outcomes from pre to post exposure. The results 

of all pre-post comparisons are robust to the use of both 

parametric and non-parametric tests. The alpha for all 

statistical tests is set at .05. 

In the second part of the analysis, we examine the 

extent to which the effects of the timing of exposure 

(measured before and after) varies between the two 

experimental conditions (NE and PD). Since both time and 

condition are within-subjects factors, we assess the 

statistical significance of the interaction between these 

factors using two-way repeated measures ANOVA tests for 

each outcome variable. A key assumption of this 

parametric test is that outcomes must be normally 

distributed for each combination of the two within-subjects 

factors (as above, this assumption is especially strict due to 

the small sample size). We assess this assumption using a 

series of Shapiro-Wilks tests of normality. For six of the 

POMS outcome variables (Tension-Anxiety, Confusion-

Bewilderment, Depression, Anger-Hostility, Fatigue-

Inertia, and Total Mood Disturbance), there is evidence of 

non-normality. To address this issue, we use the Aligned 

Rank Transform (ART), a nonparametric two-way (aka 

factorial) ANOVA procedure for these variables (Leys and 
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Schumann, 2010). In contrast to other nonparametric 

approaches, the ART is useful in situations where the 

objective is to evaluate potential interaction effects 

(Higgins & Tashtoush, 1994; Wobbrock, Findlater, Gergle, 

& Higgins, 2011). The results of both the parametric and 

nonparametric ANOVA analyses are summarized in Table 

1. 

Table 1 

Results of t-tests and ANOVA analysis for nine measures of well-being (n = 16) 

Rumination score Pre Post Difference t F(1,15) 

Natural Environment a 3.59 2.88 0.71  -4.85***  

Professional Development a 3.35 3.19 0.17    -2.27*  

Time * Condition ANOVA c     15.88** 

POMS Tension-Anxiety score Pre Post Difference t F(1,15) 

Natural Environment a 7.13 1.63 5.50  -6.15***  

Professional Development a 5.75 5.38 0.38       -0.45  

Time * Condition ANOVA d     17.85*** 

POMS Confusion-Bewilderment score Pre Post Difference t F(1,15) 

Natural Environment a 3.88 1.38 2.50      -6.12***  

Professional Development a 3.38 3.63 -0.25       0.51  

Time * Condition ANOVA d     28.27*** 

POMS Depression score Pre Post Difference t F(1,15) 

Natural Environment a 1.63 0.56 1.06    -2.64*  

Professional Development b 3.19 2.25 0.94       -1.89  

Time * Condition ANOVA d        3.66 

POMS Anger-Hostility score Pre Post Difference t F(1,15) 

Natural Environment b 0.81 0.25 0.56       -1.38  

Professional Development b 1.63 3.19 -1.56        1.39  

Time * Condition ANOVA d        3.23 

POMS Fatigue-Inertia score Pre Post Difference t F(1,15) 

Natural Environment a 6.19 4.19 2.00       -1.77  

Professional Development a 5.00 5.50 -0.50        0.58  

Time * Condition ANOVA d        3.35 

POMS Vigor-Activity score Pre Post Difference t F(1,15) 

Natural Environment a 8.19 7.56 0.63        -0.61  

Professional Development a 6.56 4.50 2.06       -3.03**  

Time * Condition ANOVA c        2.92 

POMS ERA score Pre Post Difference t F(1,15) 

Natural Environment a 14.06 16.50 -2.44        2.80*  

Professional Development a 14.44 12.56 1.88       -2.42*  

Time * Condition ANOVA c       14.52** 

POMS Total Mood Disturbance score Pre Post Difference t F(1,15) 

Natural Environment a -2.63 -16.06 13.44     -4.59***  

Professional Development a -2.06 2.88 -4.94        1.63  

Time * Condition ANOVA d     22.83*** 
 

a Paired sample t-test of the difference between pre/post treatment 
b Wilcoxon signed rank test of the difference between pre/post treatment 
c Results of two-way repeated measures ANOVA  
d Results of a nonparametric Aligned Rank Transform (ART) two-way repeated measures ANOVA 

  * p < .05   ** p < .01   *** p < .001 
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Figure 1a 

Rumination Score Pre- and Post-Exposure in NE and PD Conditions (n=16) 

 

Results

Figure 1a displays the average change in Rumination 

score from pre to post exposure for the NE and PD 

conditions. As shown in the figure, the Rumination score 

decreased from 3.59 to 2.88 after exposure to the NE 

condition (a 19.8% reduction). Table 1 presents the results 

of a paired sample t-test and indicates that this difference is 

significant at the .05 level (p <.001). In the PE condition, 

the Rumination score decreased significantly, but the 

decrease (4.8%) was smaller in magnitude than in the NE 

condition. We assess whether the change from pre to post 

exposure on Rumination score varied significantly across 

the two conditions using a two-way repeated measures 

ANOVA test (see Table 1). This analysis reveals a 

significant interaction between time and experimental 

condition [F(1,15) = 15.88, p = .001]. The change from pre 

to post exposure is significantly different between the NE 

and PD conditions, supporting the idea that time spent in a 

NE had a greater effect on rumination than time spent on 

PD activities. 

Table 1 displays the difference in the average POMS 

Tension-Anxiety subscale scores from pre- to post-

exposure in both conditions. Tension-Anxiety declined by 

5.5 points (a 77% reduction) after exposure to the NE 

condition. In contrast to this notable and statistically 

significant (p < .001) reduction, Tension-Anxiety declined 

by only .38 points in the PD condition (this change is not 

significant ). This result provides a dramatic example of 

differential effects between the two conditions: Tension-

Anxiety was substantially reduced in the NE condition but 

not the PD condition. This is supported by the ANOVA 

analysis in Table 1 which highlights a significant 

interaction between time and experimental condition 

[F(1,15) = 17.85, p = <.001]. 

We observe a similar pattern in the POMS Confusion-

Bewilderment scores. As shown in Table 1 Confusion-

Bewilderment declined by almost 52% from pre to post 

exposure in the NE condition. This change is significant (p 

< .001). In contrast, scores actually increased slightly after 

exposure to the PD condition, though this change is not 

significant. The ANOVA analysis supports the idea that the 

change from pre to post exposure differed significantly 

between the two conditions [F(1,15) = 28.27, p < .001]. 

This highlights another outcome for which the preservice 

teachers in our sample benefitted from time spent in the NE 

condition. 
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Table 1 shows the change in the average POMS 

Depression subscale scores from pre to post exposure in 

both conditions. As shown in the figure, Depression was 

reduced after exposure to both conditions. For the NE 

condition, depression declined by 1.06 points (a 65.6% 

reduction), and this reduction is significant (p = .019). The 

absolute reduction in the PD condition was of similar 

magnitude (.094 points, a 29.5% reduction), but this 

estimate is less precise and the difference is not significant 

(p = .071). The ANOVA analysis does not provide 

evidence of a significant interaction between timing of 

exposure and condition [F(1,15) = 3.66, p = .075]. These 

results suggest that the time spent in a natural environment 

did reduce POMS Depression scores. However, the 

available evidence is not sufficient to support the idea that 

the effect of exposure on depression was different 

compared to the time spent in PD activities. 

We also assess the effects of exposure to the NE and 

PD conditions on POMS Anger-Hostility and Fatigue-

Inertia subscale scores. For both outcomes, there was a 

reduction in the NE condition and an increase in the PD 

condition (see Table 1). However, these estimates are 

imprecise, and none of the changes are significant. The 

ANOVA analyses are also unable to establish a significant 

interaction in the effects of exposure across the two 

conditions. Thus, although the observed results for Anger-

Hostility and Fatigue-Inertia may be consistent with 

benefits of time spent in a natural environment, further 

analysis (with a larger sample) is required to determine if 

these patterns are statistically significant. 

The POMS instrument also includes a subscale 

measuring Vigor-Activity. Although prior research is 

inconclusive on the anticipated and observed effects of 

exposure to nature on this outcome (Lee et al., 2014; Li et 

al., 2009; Perkins et al., 2011), we include Vigor-Activity 

in order to provide a comprehensive assessment of the 

effects of the two conditions on all seven POMS subscales. 

As shown in Table 1, Vigor-Activity went down slightly 

after exposure to the NE condition. However, the estimates 

of this outcome both before and after exposure are 

imprecise and the reduction is not significant (p = .549). In 

contrast, Vigor-Activity scores declined significantly in the 

PD condition (p = .008). The ANOVA analysis does not 

provide evidence of a significant interaction [F(1,15) = 

2.92, p = .108]. These results suggest that time spent in the 

PD condition reduced POMS Vigor-Activity scores, but 

further analysis is required for a more conclusive statement 

about the effect of time spent in nature.  

The POMS Esteem-related Affect (ERA) subscale 

captures positive aspects of emotion. As shown in Table 1, 

ERA improved by 17% from 14.06 to 16.50 after exposure 

to the NE condition, and this change is significant (p = 

.014). The effect of exposure in the PD condition works in 

the opposite direction. In this condition, ERA declined 

significantly from 14.44 to 12.56 (p = .029). Consistent 

with this observed difference, a two-way repeated measures 

ANOVA analysis provides evidence of a significant 

interaction between condition and timing of exposure 

[F(1,15) = 14.52, p = .002]. These results provide clear 

evidence that time spent in the NE condition improved 

Esteem-related Affect while time spent in the PD condition 

had a negative effect. 
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POMS Vigor-activity 

Figure 1b 

POMS Total Mood Score Pre- and Post-Exposure in NE and PD Conditions (n=16) 

 

Bars represent the 95% confidence interval 

The POMS Total Mood Disturbance score aggregates 

information from all the POMS subscales into a composite 

measure of mood. Negative values correspond to “better” 

moods. Figure 1b displays the change in POMS Total 

Mood Disturbance score from pre to post exposure for both 

conditions. Table 1 shows that the average score improved 

substantially from -2.63 pre exposure to -16.06 post 

exposure in the NE condition (a 510% improvement). This 

change is significant at the .05 level (p < .001). In contrast, 

there is evidence that Total Mood Disturbance score 

worsened slightly from -2.06 to 2.88 in the PD condition, 

but these estimates are imprecise, and the change is not 

significant. Table 1 also shows the results of the ANOVA 

analysis. The interaction between time and experimental 

condition is significant [F(1,15) = 22.83, p < .001]. This 

indicates that the change from pre to post exposure differed 

significantly between the NE and PD conditions. Preservice 

teachers experienced a notable improvement in mood after 

time spent in a natural environment, and there is evidence 

that this effect varies across conditions.  

 

Follow-up survey 

The follow-up survey measured the impact of the NE 

and PD days on preservice teachers’ development of 

resilience practices four months later. Findings illustrate 

that participants feel that spending time in natural settings 

improves their well-being and that they plan and are willing 

to spend time in nature; however, fewer have actually done 

so in the past four months.  Responses indicate that the 

most important take-aways from the experience were the 

importance of intentional self-care and nature-as-healer. 

One participant stated, “I’ve always had in mind that taking 

breaks and nature was helpful and necessary, but this 

experience provided a much clearer picture of how 

essential this is for me. Having a research-based 

explanation contributed to this.” Another shared that,  “I 

don’t feel guilty not spending time working to spend a 

moment outside anymore.” The primary reason participants 

had not spent time in natural areas or outdoors focused on a 

lack of time, including being “too busy with homework” 

and “heavy school work” loads. Others had not spent time 

in nature because they had no one to go with, it was outside 

their normal routine, they already participated in organized 
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outdoor sports, parks lacked Wi-Fi, or weather conditions 

were poor. General feedback included statements such as, 

“I wish we had another day planned for us to go as a class 

to hike somewhere or just a park nearby to feel refreshed,” 

and “I loved this experience, and I think it should become 

more of a standard thing for people who enter into the 

program.” To move from knowledge that spending time in 

natural environments supports well-being to regularly 

practicing nature-based self care, the learning needs to be 

sustained and supported with additional NE days and well-

being sessions.  

Discussion 

Our results indicate that natural environments may 

reduce rumination and improve mood. Participants’ NE 

experience produced significant reductions in rumination as 

well as mood factors of Tension-Anxiety, Confusion-

Bewilderment, and Depression, and increases in Esteem-

related Affect and Total Mood Disturbance. Comparisons 

between the NE and PD conditions indicate significantly 

different effects of nature exposure on rumination, Tension-

Anxiety, Confusion-Bewilderment, Esteem-related Affect, 

and Total Mood Disturbance, but not Depression. No 

significant differences were found in either condition for 

Anger-Hostility, Fatigue-Inertia, or Vigor-Activity. These 

findings are consistent with prior research on time spent in 

natural environments compared to urban settings that report 

decreases in rumination (Bratman et al., 2015), Tension-

Anxiety (Lee et al., 2014; Perkins et al., 2011), Confusion-

Bewilderment (Lee et al., 2014), and Depression (Perkins 

et al., 2011).  

Increased rumination, self-attentiveness focused on 

threats, losses, or injustice (Trapnell & Campbell, 1999), 

often promotes negative emotions shown to predict the 

onset of mental disorders (Ghaznavi & Deckersbach, 

2012), including depression (Nolen-Hoeksema, 2000). 

While the interaction between the NE and PD conditions 

for the POMS depression measure was not significant in 

this study, the changes in rumination levels indicate that 

depressive tendencies may be addressed by spending time 

in nature. While further research is required to assess the 

effects on depression, the observed changes in rumination, 

Tension-Anxiety, Confusion-Bewilderment, Esteem-related 

Affect, and Total Mood Disturbance indicate that time 

spent in natural environments may improve emotional well-

being.   

While differences in Anger-Hostility and Fatigue-

Inertia were not statistically significant, the observed 

results still followed expected patterns decreasing in NE 

and increasing in PD. The Vigor-Activity subscale 

decreased in both conditions. When validating the short 

form, Grove and Prapavessi (1992) noted this subscale was 

not as “straight-forward” as others and that there may be 

some interpretation differences among respondents (p. 

104). Given imprecise results and our focus on rumination 

and mood, the Vigor-Activity scores do not appear to 

provide meaningful data for evaluating the research 

questions.  

The research design allowed preservice teachers to 

experience these effects first hand. During feedback 

sessions, the theme of awareness surfaced. This included 

awareness of the benefits of natural environments and well-

being, as well as the effect differences between the NE and 

PD days. Some participants also found that the research-

based experience gave them the necessary justification or 

even permission for spending time outside. These factors, 

however, were not sufficient for most preservice teachers to 

make spending time in nature a well-being strategy. In 

short, attempting to add to an already demanding schedule 

was ineffective.  

While the PD day afforded collaborative opportunities 

and a break from typical teaching and student demands, it 

did not provide the restorative benefits of the NE. This may 

not be surprising given the focus of the NE day was well-

being, while the focus of the PD day was primarily 

curricular. However, the significance of the findings is not 

simply that a day in nature contributes to greater well-

being, it is also that teachers in a PD experienced some 

declines in measures of well-being. This dichotomy 

presents an important opportunity. We ask educator 

preparation programs to carefully consider how they use 

PD days. The status quo use of PD days as a space for 

curricular work may not be the best use of time if the 

profession wishes to support the whole educator as well as 

the whole child. Instead of focusing exclusively on 

curricular work and building teacher skill sets, might a 

portion of PD time be better spent supporting teachers’ 

well-being and combating burnout and attrition, which in 

turn, supports student outcomes?  

This study provides initial evidence for exploring 

nature as a strategy for supporting preservice teacher well-
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being. Despite a small sample, we found large and 

statistically significant effects for multiple measures. In a 

recent study, Passmore et al., (2022) detail the under-

utilization of nature as a pathway for well-being, despite 

growing evidence of the benefits. They note several reasons 

for this, including the false belief that nature is something 

“far away” in a “wilderness setting,” providing findings 

from two randomized studies (Heilmayr & Miller, 2020; 

Passmore & Howell, 2014) that found “the most common 

settings for this increased nature activity were participant’s 

own backyards (43%) and neighbourhoods (29%)” 

(Passmore et al., 2022, p. 3).  Other research also found 

benefits not only in expansive areas of wildness but in 

urban parks and green landscapes within city centers (e.g., 

Gao et al., 2021; Song et al., 2015; Song et al., 2016; Yuen 

& Jenkins, 2019). Moreover, implementing nature as a 

well-being strategy does not require large blocks of time. 

Some studies found advantages for spending as little as 20 

minutes in natural settings (e.g., Perkins 2011). Research 

into the exposure and dose effects suggests spending 120 

minutes in nature each week, whether cumulative or during 

one visit, may be a key threshold for health and well-being, 

with gains peaking between 200-300 minutes (White et al., 

2019). Taken together, employing nature may be a simple, 

accessible, and cost-effective strategy to support preservice 

teacher well-being.  

While conditions during the COVID-19 pandemic 

prevented efforts to scale up the research, advancing the 

discussion of supporting teacher psychological and 

emotional well-being has never been more urgent. A recent 

Gallup poll (Marken & Agrawal, 2022) reports that 44% of 

K-12 workers and 52% of teachers in the U.S. say they 

"always" or "very often" feel burned out at work, a rate 

higher than all other industries. A 2022 National Education 

Association survey (Walker, 2022) found that 55% of U.S. 

teachers plan to leave the profession earlier than planned, 

with percentages higher for teachers of color. Benson 

(2017) suggests that while educators have begun to identify 

strategies and resources to support students with mental 

health illness, schools have yet to create the necessary 

structures to support the teachers who work with these 

students, expecting teachers “to make time and space on 

their own to find support and develop coping mechanisms” 

(p. 39). In her work on teacher and staff well-being, 

McCallum (2021) argues that children and adolescents 

cannot be well unless their teachers are well too. 

Furthermore, teacher stress, whether perceived or actual, 

impacts teacher well-being and thus, the recruitment and 

retention of high-quality teachers. Given the known impact 

of teacher quality on student achievement (e.g., Hattie, 

2008), we ask the fundamental question, “In the 21st 

century, what does it mean to prepare a high-quality 

teacher?” In a recent speech, US Education Secretary 

Michael Cardona stated, “As we support the whole child, 

we must also support the whole educator” (Camera, 2022). 

Day and Gu (2014) write that teaching in the 21st century 

“requires higher levels of intellectual and emotional energy 

than ever before” (p. 16) and recommend teacher resilience 

development begin in initial preparation programs and 

continue throughout teachers’ professional lives. While 

barriers to doing so are many, perhaps the main obstacle for 

preparation programs is an already overflowing teacher 

education curriculum largely dictated by accreditation, 

certification, and licensure requirements. In a discussion of 

the need for administrators to prioritize teacher mental 

health, Indihar (2022) states, “We may not be able to create 

more time for teachers, but we can protect the time they do 

have and set some aside for learning about evidence-based 

well-being strategies” (p. 2). We advocate doing the same 

by furthering the discussion and offering nature as one 

avenue for supporting preservice teacher well-being.   

Limitations 

While the study benefits from being an ideal 

population of interest available on three separate dates, this 

necessitated a small sample size. This has consequences for 

the precision of the estimates and may contribute to the 

insignificant interactions observed for Anger-Hostility, 

Fatigue, and Vigor-Activity. Moreover, the study did not 

control for physical activity, which is associated with 

overall general and mental health benefits (Penedo & Dahn, 

2005). Participants in the NE condition (walking, hiking) 

were more physically active than during the PD condition 

(primarily sitting) and engaged in varying levels of physical 

activity during the NE condition (some hiking while others 

sat for periods of time). While some of the effects may be 

due to the contributions of being physically active, studies 

have found an added value of being physically active 

specifically in natural settings related to health and well-

being (Pasanen et al., 2014; Shanahan et al., 2016). Finally, 

the research design requires that participants be aware of 
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study questions and assumptions which can increase 

response bias.  

Conclusion 

This study offers important implications for practice. 

Supporting teacher well-being should be a priority and 

essential component of preparing and sustaining high-

quality teachers for 21st century schooling contexts. 

Allocating time in natural environments is one potential 

strategy for doing so that is both accessible and affordable. 

Schools concerned with losing valuable professional 

development time may consider combining the option of a 

morning outside followed by an afternoon of indoor work. 

Doing so may fulfill both the well-being needs of teachers 

and the academic needs of the profession.  Future studies 

need to identify additional practices and models that impact 

the development of teacher resilience and support well-

being. Moreover, standards and policies governing the 

teaching profession need to reflect the needs of teachers by 

including well-being outcomes, for adults as well as for 

students, and identify aspects of the curriculum that can be 

minimized to do so.  

Only when teachers are able to take care of themselves 

can they also maintain the necessary capacity to 

appropriately meet the growing needs of P-12 students. 

This study, which demonstrates that creating space for 

teachers outside of the classroom in a natural area has 

greater impact on their rumination practices and various 

aspects of mood than similar time away from the classroom 

in PD contexts, makes an important contribution to the 

teacher education literature. 

Conflict of Interest 

The authors declare no conflict of interest.  

  



 

TXEP: TEXAS EDUCATOR PREPARATION         ISSN: 2474-3976 online 

© 2023, Consortium of State Organizations for Texas Teacher Education 

59 

References 

 

Aelterman, A., Engels, N., Van Petegem, K., & Pierre Verhaeghe, J. 

(2007). The well‐being of teachers in Flanders: The importance of a 

supportive school culture. Educational Studies, 33(3), 285–297. 

https://doi.org/10.1080/03055690701423085 

Allen, L., Crim, C., Sosnaud, B., Barnett, E., King, J., & Hyler, M.E. 

(2023). Nature Nurtures Teacher Resilience at Trinity University. 

EdPrepLab, Research Brief. https://edpreplab.org/resource-

library/nature-nurtures-teacher-resilience-trinity-university 

American Federation of Teachers. (2017). 2017 Educator quality of 

work life survey. 

https://www.aft.org/sites/default/files/2017_eqwl_survey_web.pdf 

Andersen, L., Corazon, S. S., & Stigsdotter, U. K. (2021). Nature 

exposure and its effects on immune system functioning: A systematic 

review. International Journal of Environmental Research and Public 

Health, 18(4). https://doi.org/10.3390/ijerph18041416 

Arens, A. K., & Morin, A. J. S. (2016). Relations between teachers’ 

emotional exhaustion and students’ educational outcomes. Journal of 

Educational Psychology, 108(6), 800–813. 

https://doi.org/10.1037/edu0000105 

Baker, C. N., Peele, H., Daniels, M., Saybe, M., Whalen, K., 

Overstreet, S., & The New Orleans Trauma-Informed Schools 

Learning Collaborative. (2021). The experience of COVID-19 and its 

impact on teachers’ mental health, coping, and teaching. School 

Psychology Review, 50(4), 491–504. 

https://doi.org/10.1080/2372966X.2020.1855473 

Benevene, P., De Stasio, S., & Fiorilli, C. (2020). Well-being of 

school teachers in their work environment [Editorial]. Frontiers in 

Psychology, 11. 

https://www.frontiersin.org/article/10.3389/fpsyg.2020.01239 

Benson, J. (2017). When teacher self-care is not enough. Educational 

Leadership, 75(4), 38–42. 

Bottrell, D. (2009). Understanding “marginal” perspectives: Towards 

a social theory of resilience. Qualitative Social Work, 8(3), 321–339. 

https://doi.org/10.1177/1473325009337840 

Brackett, M., & Cipriano, C. (2020, April 7). Teachers are anxious 

and overwhelmed. They need SEL now more than ever. 

EdSurgeNews. https://www.edsurge.com/news/2020-04-07-teachers-

are-anxious-and-overwhelmed-they-need-sel-now-more-than-ever 

Bragg, R., & Atkins, G. (2016). A review of nature-based 

interventions for mental health care (Natural England Commissioned 

Report Number 204; pp. 1–81). 

http://publications.naturalengland.org.uk/publication/4513819616346

112 

Bratman, G. N., Hamilton, J. P., Hahn, K. S., Daily, G. C., & Gross, 

J. J. (2015). Nature experience reduces rumination and subgenual 

prefrontal cortex activation. Proceedings of the National Academy of 

Sciences of the United States of America, 112(28), 8567–8572. 

Buckley, R., Brough, P., Hague, L., Chauvenet, A., Fleming, C., 

Roche, E., Sofija, E., & Harris, N. (2019). Economic value of 

protected areas via visitor mental health. Nature Communications, 

10(1), 5005. https://doi.org/10.1038/s41467-019-12631-6 

Camera, L. (2022, June 9). Cardona: Americans shouldn’t be 

surprised by teacher shortage. U.S. News & World Report. 

https://www.usnews.com/news/education-news/articles/2022-06-

09/cardona-americans-shouldnt-be-surprised-by-teacher-shortage 

Center for Collegiate Mental Health. (2022). 2021 Annual report 

(STA 22-132; pp. 1–37). https://ccmh.psu.edu/annual-reports 

Clifford, M. A. (2018). Your guide to forest bathing: Experience the 

healing power of nature. Red Wheel. 

Collie, R. J., Martin, A. J., Shapka, J. D., & Perry, N. E. (2015). 

Teacher well-being: Exploring its components and a practice-oriented 

scale. Journal of Psychoeducational Assessment, 33(8), 744–756. 

https://doi.org/10.1177/0734282915587990 

Darling-Hammond, L. (2003). Keeping good teachers: Why it 

matters, what leaders can do. Educational Leadership, 60(8), 6–13. 

Darling-Hammond, L. (2022). Addressing teacher shortages by 

(re)designing the profession and redesigning schools. 

https://edpreplab.org/events/2022-edpreplab-policy-summit 

Darling-Hammond, L., Hyler, M. E., & Gardner, M. (2017). Effective 

teacher professional development. Learning Policy Institute. 

https://doi.org/10.54300/122.311 

Darling-Hammond, L., Schachner, A., Edgerton, A., Badrinarayan, 

A., Cardichon, J., Cookson, Jr., P. W., Griffith, M., Klevan, S., 

Maier, A., Martinez, M., Melnick, H., Truong, N., & Wojcikiewicz, 

S. (2020). Restarting and reinventing school: Learning in the time of 

COVID and beyond. Learning Policy Institute. 

http://learningpolicyinstitute.org/product/restarting-reinventing-

school-covid 

Day, C., & Gu, Q. (2014). Resilient teachers, resilient schools: 

Building and sustaining quality in testing times. Routledge. 

de Girolamo, G., Dagani, J., Purcell, R., Cocchi, A., & McGorry, P. 

D. (2012). Age of onset of mental disorders and use of mental health 

services: Needs, opportunities and obstacles. Epidemiology and 

Psychiatric Sciences, 21(1), 47–57. 

https://doi.org/10.1017/S2045796011000746 

Fitchett, P. G., McCarthy, C. J., Lambert, R. G., & Boyle, L. (2018). 

An examination of US first-year teachers’ risk for occupational 

stress: Associations with professional preparation and occupational 

health. Teachers and Teaching, 24(2), 99–118. 

https://doi.org/10.1080/13540602.2017.1386648 

Fromm, E. (1973). The anatomy of human destructiveness. Holt, 

Rinehart and Winston. 

Frumkin, H., Bratman, G. N., Breslow, S. J., Cochran, B., Kahn Jr, P. 

H., Lawler, J. J., Levin, P. S., Tandon, P. S., Varanasi, U., Wolf, K. 

L., & Wood, S. A. (2017). Nature contact and human health: A 

research agenda. Environmental Health Perspectives, 125(7), 1–18. 

https://doi.org/10.1289/EHP1663 

Gallup, Incorporated. (2014). State of America’s schools report. 

https://www.gallup.com/education/269648/state-america-schools-

report.aspx 

Gao, J., Mancus, G. C., Yuen, H. K., Watson, J. H., Lake, M. L., & 

Jenkins, G. R. (2021). Changes in cortisol and 

https://doi.org/10.1080/03055690701423085
https://doi.org/10.1080/03055690701423085
https://doi.org/10.1080/03055690701423085
https://edpreplab.org/resource-library/nature-nurtures-teacher-resilience-trinity-university
https://edpreplab.org/resource-library/nature-nurtures-teacher-resilience-trinity-university
https://www.aft.org/sites/default/files/2017_eqwl_survey_web.pdf
https://www.aft.org/sites/default/files/2017_eqwl_survey_web.pdf
https://www.aft.org/sites/default/files/2017_eqwl_survey_web.pdf
https://doi.org/10.3390/ijerph18041416
https://doi.org/10.3390/ijerph18041416
https://doi.org/10.1037/edu0000105
https://doi.org/10.1037/edu0000105
https://doi.org/10.1037/edu0000105
https://doi.org/10.1080/2372966X.2020.1855473
https://doi.org/10.1080/2372966X.2020.1855473
https://doi.org/10.1080/2372966X.2020.1855473
https://www.frontiersin.org/article/10.3389/fpsyg.2020.01239
https://www.frontiersin.org/article/10.3389/fpsyg.2020.01239
https://www.frontiersin.org/article/10.3389/fpsyg.2020.01239
https://doi.org/10.1177/1473325009337840
https://doi.org/10.1177/1473325009337840
https://doi.org/10.1177/1473325009337840
https://www.edsurge.com/news/2020-04-07-teachers-are-anxious-and-overwhelmed-they-need-sel-now-more-than-ever
https://www.edsurge.com/news/2020-04-07-teachers-are-anxious-and-overwhelmed-they-need-sel-now-more-than-ever
https://www.edsurge.com/news/2020-04-07-teachers-are-anxious-and-overwhelmed-they-need-sel-now-more-than-ever
http://publications.naturalengland.org.uk/publication/4513819616346112
http://publications.naturalengland.org.uk/publication/4513819616346112
http://publications.naturalengland.org.uk/publication/4513819616346112
http://publications.naturalengland.org.uk/publication/4513819616346112
https://doi.org/10.1038/s41467-019-12631-6
https://doi.org/10.1038/s41467-019-12631-6
https://www.usnews.com/news/education-news/articles/2022-06-09/cardona-americans-shouldnt-be-surprised-by-teacher-shortage
https://www.usnews.com/news/education-news/articles/2022-06-09/cardona-americans-shouldnt-be-surprised-by-teacher-shortage
https://www.usnews.com/news/education-news/articles/2022-06-09/cardona-americans-shouldnt-be-surprised-by-teacher-shortage
https://www.usnews.com/news/education-news/articles/2022-06-09/cardona-americans-shouldnt-be-surprised-by-teacher-shortage
https://ccmh.psu.edu/annual-reports
https://ccmh.psu.edu/annual-reports
https://doi.org/10.1177/0734282915587990
https://doi.org/10.1177/0734282915587990
https://doi.org/10.1177/0734282915587990
https://edpreplab.org/events/2022-edpreplab-policy-summit
https://edpreplab.org/events/2022-edpreplab-policy-summit
https://edpreplab.org/events/2022-edpreplab-policy-summit
https://doi.org/10.54300/122.311
https://doi.org/10.54300/122.311
https://doi.org/10.54300/122.311
http://learningpolicyinstitute.org/product/restarting-reinventing-school-covid
http://learningpolicyinstitute.org/product/restarting-reinventing-school-covid
http://learningpolicyinstitute.org/product/restarting-reinventing-school-covid
http://learningpolicyinstitute.org/product/restarting-reinventing-school-covid
https://doi.org/10.1017/S2045796011000746
https://doi.org/10.1017/S2045796011000746
https://doi.org/10.1017/S2045796011000746
https://doi.org/10.1080/13540602.2017.1386648
https://doi.org/10.1080/13540602.2017.1386648
https://doi.org/10.1080/13540602.2017.1386648
https://doi.org/10.1289/EHP1663
https://doi.org/10.1289/EHP1663
https://doi.org/10.1289/EHP1663
https://www.gallup.com/education/269648/state-america-schools-report.aspx
https://www.gallup.com/education/269648/state-america-schools-report.aspx
https://www.gallup.com/education/269648/state-america-schools-report.aspx
https://www.gallup.com/education/269648/state-america-schools-report.aspx


 

TXEP: TEXAS EDUCATOR PREPARATION         ISSN: 2474-3976 online 

© 2023, Consortium of State Organizations for Texas Teacher Education 

60 

dehydroepiandrosterone levels immediately after urban park visits. 

International Journal of Environmental Health Research, 1–13. 

https://doi.org/10.1080/09603123.2021.2013454 

Ghaznavi, S., & Deckersbach, T. (2012). Rumination in bipolar 

disorder: Evidence for an unquiet mind. Biology of Mood & Anxiety 

Disorders, 2(1), 2–2. https://doi.org/10.1186/2045-5380-2-2 

Greenberg, M. T., Brown, J. L., & Abenavoli, R. M. (2016). Teacher 

stress and health effects on teachers, students, and schools [Issue 

Brief]. Edna Bennett Pierce Prevention Research Center, 

Pennsylvania State University. 

https://www.rwjf.org/en/library/research/2016/07/teacher-stress-and-

health.html 

Greenspace Scotland. (2018). State of Scotland’s greenspace report. 

https://www.mypark.scot/state-of-scotlands-greenspace-report-

published 

Grove, J. R., & Prapavessis, H. (1992). Preliminary evidence for the 

reliability and validity of an abbreviated Profile of Mood States. 

International Journal of Sport Psychology, 23(2), 93–109. 

Gulwadi, G. B. (2006). Seeking restorative experiences: Elementary 

school teachers’ choices for places that enable coping with stress. 

Environment and Behavior, 38(4), 503–520. 

https://doi.org/10.1177/0013916505283420 

Hansen, M. M., Jones, R., & Tocchini, K. (2017). Shinrin-Yoku 

(Forest Bathing) and nature therapy: A state-of-the-art review. 

International Journal of Environmental Research and Public Health, 

14(8), 851–851. https://doi.org/10.3390/ijerph14080851 

Harrington, R., & Loffredo, D. A. (2010). Insight, rumination, and 

self-reflection as predictors of well-being. The Journal of 

Psychology, 145(1), 39–57. 

https://doi.org/10.1080/00223980.2010.528072 

Hattie, J. (2008). Visible learning. A synthesis of over 800 meta-

analyses relating to achievement. Routledge. 

Heilmayr, D., & Miller, T. J. (2020). Nature exposure achieves 

comparable health and well-being improvements as best practice, 

positive psychology interventions. Ecopsychology, 13(1), 27–36. 

https://doi.org/10.1089/eco.2019.0074 

Herman, K. C., Hickmon-Rosa, J., & Reinke, W. M. (2018). 

Empirically derived profiles of teacher stress, burnout, self-efficacy, 

and coping and associated student outcomes. Journal of Positive 

Behavior Interventions, 20(2), 90–100. 

https://doi.org/10.1177/1098300717732066 

Higgins, J. J., & Tashtoush, S. (1994). An aligned rank transform test 

for interaction. Nonlinear World, 1(2), 201–211. 

Horn, C., Burnett, C., Lowery, S., & White, C. (2021). Texas teacher 

workforce report. Raise Your Hand Texas Foundation. 

https://www.raiseyourhandtexas.org/research/texas-teacher-

workforce-report 

Indihar, B. (2022). Administrators need to give teachers real mental 

health support now. [Issue Brief]. Smart Brief. 

https://corp.smartbrief.com/original/2022/06/give-teachers-real-

mental-health-support?ut m_source=brief 

Jennings, P. A., Doyle, S., Oh, Y., Rasheed, D., Frank, J. L., & 

Brown, J. L. (2019). Long-term impacts of the CARE program on 

teachers’ self-reported social and emotional competence and well-

being. Journal of School Psychology, 76, 186–202. 

https://doi.org/10.1016/j.jsp.2019.07.009 

Johnson, B., Down, B., Le Cornu, R., Peters, J., Sullivan, A., Pearce, 

J., & Hunter, J. (2014). Promoting early career teacher resilience: A 

framework for understanding and acting. Teachers and Teaching, 

20(5), 530–546. https://doi.org/10.1080/13540602.2014.937957 

Kaplan, S. (1995). The restorative benefits of nature: Toward an 

integrative framework. Green Psychology, 15(3), 169–182. 

https://doi.org/10.1016/0272-4944(95)90001-2 

Karvelas, P. (2022, February 24). GPs in Canada prescribe patients a 

national park pass. ABC National Radio. 

https://www.abc.net.au/radionational/programs/breakfast/gps-in-

canada-prescribe-patients-a-national-park-pass/13768540 

Koselka, E. P. D., Weidner, L. C., Minasov, A., Berman, M. G., 

Leonard, W. R., Santoso, M. V., de Brito, J. N., Pope, Z. C., Pereira, 

M. A., & Horton, T. H. (2019). Walking green: Developing an 

evidence base for nature prescriptions. International Journal of 

Environmental Research and Public Health, 16(22), 4338. PubMed. 

https://doi.org/10.3390/ijerph16224338 

Lambert, R. G., McCarthy, C. J., Fitchett, P. G., Lineback, S., & 

Reiser, J. (2015). Identification of elementary teachers’ risk for stress 

and vocational concerns using the national schools and staffing 

survey. Education Policy Analysis Archives, 23(0), 43. 

https://doi.org/10.14507/epaa.v23.1792 

Law, B. M. (2005). Probing the depression-rumination cycle. 

Monitor on Psychology, 36(10), 38. 

https://www.apa.org/monitor/nov05/cycle 

Lederbogen, F., Kirsch, P., Haddad, L., Streit, F., Tost, H., Schuch, 

P., Wüst, S., Pruessner, J. C., Rietschel, M., Deuschle, M., & Meyer-

Lindenberg, A. (2011). City living and urban upbringing affect neural 

social stress processing in humans. Nature, 474(7352), 498–501. 

https://doi.org/10.1038/nature10190 

Lee, J. (2012). Nature therapy and preventive medicine. In Qing Li 

(Ed.), & Yuko Tsunetsugu (Trans.), Public Health (pp. 325–350). 

https://doi.org/10.5772/37701 

Lee, J., Tsunetsugu, Y., Takayama, N., Park, B.-J., Li, Q., Song, C., 

Komatsu, M., Ikei, H., Tyrväinen, L., Kagawa, T., & Miyazaki, Y. 

(2014). Influence of forest therapy on cardiovascular relaxation in 

young adults. Evidence-Based Complementary and Alternative 

Medicine, 2014, 834360. https://doi.org/10.1155/2014/834360 

Leys, C., & Schumann, S. (2010). A nonparametric method to 

analyze interactions: The adjusted rank transform test. Journal of 

Experimental Social Psychology, 46(4), 684–688. 

https://doi.org/10.1016/j.jesp.2010.02.007 

Li, Q., Kobayashi, M., Wakayama, Y., Inagaki, H., Katsumata, M., 

Hirata, Y., Hirata, K., Shimizu, T., Kawada, T., Park, B. J., Ohira, T., 

Kagawa, T., & Miyazaki, Y. (2009). Effect of Phytoncide from Trees 

on Human Natural Killer Cell Function. International Journal of 

Immunopathology and Pharmacology, 22(4), 951–959. 

https://doi.org/10.1177/039463200902200410 

Mansfield, C. F., Beltman, S., Broadley, T., & Weatherby-Fell, N. 

(2016). Building resilience in teacher education: An evidenced 

informed framework. Teaching and Teacher Education, 54, 77–87. 

https://doi.org/10.1016/j.tate.2015.11.016 

https://doi.org/10.1080/09603123.2021.2013454
https://doi.org/10.1080/09603123.2021.2013454
https://doi.org/10.1080/09603123.2021.2013454
https://doi.org/10.1186/2045-5380-2-2
https://doi.org/10.1186/2045-5380-2-2
https://www.rwjf.org/en/library/research/2016/07/teacher-stress-and-health.html
https://www.rwjf.org/en/library/research/2016/07/teacher-stress-and-health.html
https://www.rwjf.org/en/library/research/2016/07/teacher-stress-and-health.html
https://www.rwjf.org/en/library/research/2016/07/teacher-stress-and-health.html
https://www.mypark.scot/state-of-scotlands-greenspace-report-published
https://www.mypark.scot/state-of-scotlands-greenspace-report-published
https://www.mypark.scot/state-of-scotlands-greenspace-report-published
https://www.mypark.scot/state-of-scotlands-greenspace-report-published
https://doi.org/10.1177/0013916505283420
https://doi.org/10.1177/0013916505283420
https://doi.org/10.1177/0013916505283420
https://doi.org/10.3390/ijerph14080851
https://doi.org/10.3390/ijerph14080851
https://doi.org/10.1080/00223980.2010.528072
https://doi.org/10.1080/00223980.2010.528072
https://doi.org/10.1080/00223980.2010.528072
https://doi.org/10.1177/1098300717732066
https://doi.org/10.1177/1098300717732066
https://doi.org/10.1177/1098300717732066
https://www.raiseyourhandtexas.org/research/texas-teacher-workforce-report
https://www.raiseyourhandtexas.org/research/texas-teacher-workforce-report
https://www.raiseyourhandtexas.org/research/texas-teacher-workforce-report
https://www.raiseyourhandtexas.org/research/texas-teacher-workforce-report
https://corp.smartbrief.com/original/2022/06/give-teachers-real-mental-health-support?ut%20m_source=brief
https://corp.smartbrief.com/original/2022/06/give-teachers-real-mental-health-support?ut%20m_source=brief
https://doi.org/10.1016/j.jsp.2019.07.009
https://doi.org/10.1016/j.jsp.2019.07.009
https://doi.org/10.1016/j.jsp.2019.07.009
https://doi.org/10.1080/13540602.2014.937957
https://doi.org/10.1080/13540602.2014.937957
https://doi.org/10.1016/0272-4944(95)90001-2
https://doi.org/10.1016/0272-4944(95)90001-2
https://doi.org/10.1016/0272-4944(95)90001-2
https://www.abc.net.au/radionational/programs/breakfast/gps-in-canada-prescribe-patients-a-national-park-pass/13768540
https://www.abc.net.au/radionational/programs/breakfast/gps-in-canada-prescribe-patients-a-national-park-pass/13768540
https://www.abc.net.au/radionational/programs/breakfast/gps-in-canada-prescribe-patients-a-national-park-pass/13768540
https://www.abc.net.au/radionational/programs/breakfast/gps-in-canada-prescribe-patients-a-national-park-pass/13768540
https://doi.org/10.3390/ijerph16224338
https://doi.org/10.3390/ijerph16224338
https://doi.org/10.3390/ijerph16224338
https://doi.org/10.14507/epaa.v23.1792
https://doi.org/10.14507/epaa.v23.1792
https://doi.org/10.14507/epaa.v23.1792
https://www.apa.org/monitor/nov05/cycle
https://www.apa.org/monitor/nov05/cycle
https://www.apa.org/monitor/nov05/cycle
https://doi.org/10.1038/nature10190
https://doi.org/10.1038/nature10190
https://doi.org/10.1038/nature10190
https://doi.org/10.5772/37701
https://doi.org/10.5772/37701
https://doi.org/10.5772/37701
https://doi.org/10.1155/2014/834360
https://doi.org/10.1155/2014/834360
https://doi.org/10.1016/j.jesp.2010.02.007
https://doi.org/10.1016/j.jesp.2010.02.007
https://doi.org/10.1016/j.jesp.2010.02.007
https://doi.org/10.1177/039463200902200410
https://doi.org/10.1177/039463200902200410
https://doi.org/10.1177/039463200902200410
https://doi.org/10.1016/j.tate.2015.11.016
https://doi.org/10.1016/j.tate.2015.11.016
https://doi.org/10.1016/j.tate.2015.11.016


 

TXEP: TEXAS EDUCATOR PREPARATION         ISSN: 2474-3976 online 

© 2023, Consortium of State Organizations for Texas Teacher Education 

61 

Marken, S., & Agrawal, S. (2022). K-12 workers have highest 

burnout rate in U.S. Gallup Incorporated. 

https://news.gallup.com/poll/393500/workers-highest-burnout-

rate.aspx 

McCallum, F. (2021). Teacher and staff wellbeing: Understanding 

the experiences of school staff. In The Palgrave Handbook of 

Positive Education (pp. 715–740). Palgrave Macmillan. 

McNair, D. M., Lorr, M., & Droppleman, L. F. (1971). Manual 

profile of mood states. Educational and industrial testing service. 

McNair, D. M., Lorr, M., & Droppleman, L. F. (1992). EdITS 

Manual for the Profile of Mood States (POMS). Educational and 

industrial testing service. 

Meier, D., & Sisk-Hilton, S. (2017). Nature and environmental 

education in early childhood. The New Educator, 13(3), 191–194. 

https://doi.org/10.1080/1547688X.2017.1354646 

Morfeld, M., Petersen, C., Krüger-Bödeker, A., von Mackensen, S., 

& Bullinger, M. (2007). The assessment of mood at workplace—

Psychometric analyses of the revised Profile of Mood States (POMS) 

questionnaire. Psycho-Social Medicine, 4, Doc06. 

Nolen-Hoeksema, S. (2000). The role of rumination in depressive 

disorders and mixed anxiety/depressive symptoms. Journal of 

Abnormal Psychology, 109(3), 504–511. 

https://doi.org/10.1037/0021-843X.109.3.504 

Oberle, E., & Schonert-Reichl, K. A. (2016). Stress contagion in the 

classroom? The link between classroom teacher burnout and morning 

cortisol in elementary school students. Social Science & Medicine, 

159, 30–37. https://doi.org/10.1016/j.socscimed.2016.04.031 

Pasanen, T. P., Tyrväinen, L., & Korpela, K. M. (2014). The 

relationship between perceived health and physical activity indoors, 

outdoors in built environments, and outdoors in nature. Applied 

Psychology: Health and Well‐being, 6(3), 324–346. https://doi: 

10.1111/aphw.12031 

Passmore, H.-A., Yang, Y., & Sabine, S. (2022). An extended 

replication study of the well-being intervention, the Noticing Nature 

Intervention (NNI). Journal of Happiness Studies. 

https://doi.org/10.1007/s10902-022-00516-3 

Passmore, H.-A., & Howell, A. J. (2014). Nature involvement 

increases hedonic and eudaimonic well-being: A two-week 

experimental study. Ecopsychology, 6(3), 148–154. 

https://doi.org/10.1089/eco.2014.0023 

Penedo, F. J., & Dahn, J. R. (2005). Exercise and well-being: A 

review of mental and physical health benefits associated with 

physical activity. Current Opinion in Psychiatry, 18(2), 189–193. 

https://doi: 10.1097/00001504-200503000-00013 

Perkins, S., Searight, H. R., & Ratwik, S. (2011). Walking in a 

natural winter setting to relieve attention fatigue: A pilot study. 

Psychology, 2(8), 777–780. https://doi: 10.4236/psych.2011.28119 

Public Education Code, 21.044 Texas Education Code (2021). 

https://statutes.capitol.texas.gov/Docs/ED/htm/ED.21.htm 

Roeser, R. W., Skinner, E., Beers, J., & Jennings, P. A. (2012). 

Mindfulness training and teachers’ professional development: An 

emerging area of research and practice. Child Development 

Perspectives, 6(2), 167–173. https://doi.org/10.1111/j.1750-

8606.2012.00238.x 

Ronfeldt, M., Loeb, S., & Wyckoff, J. (2013). How teacher turnover 

harms student achievement. American Educational Research Journal, 

50(1), 4–36. https://doi.org/10.3102/0002831212463813 

Scheffler, R., Arnold, D., Qazi, H., Harney, J., Linde, L., Dimick, G., 

& Vora, N. (2018). The anxious generation: Causes and 

consequences of anxiety disorder among young Americans: 

Preliminary findings [Policy Brief]. Berkeley Institute for the Future 

of Young Americans. 

https://gspp.berkeley.edu/assets/uploads/page/Policy_Brief_Final_07

1618.pdf 

Schonfeld, I. S., & Bianchi, R. (2016). Burnout and depression: Two 

entities or one? Journal of Clinical Psychology, 72(1), 22–37. 

https://doi.org/10.1002/jclp.22229 

Shanahan, D., Franco, L., Lin, B., Gaston, K., & Fuller, R. (2016). 

The benefits of natural environments for physical activity. Sports 

Medicine, 46(7), 989–995. 

Sokal, L., Trudel, L. E., & Babb, J. (2020). Canadian teachers’ 

attitudes toward change, efficacy, and burnout during the COVID-19 

pandemic. International Journal of Educational Research Open, 

1(100016-). https://doi.org/10.1016/j.ijedro.2020.100016 

Song, C., Ikei, H., Igarashi, M., Takagaki, M., & Miyazaki, Y. 

(2015). Physiological and psychological effects of a walk in urban 

parks in fall. International Journal of Environmental Research and 

Public Health, 12(11), 14216–14228. 

https://doi.org/10.3390/ijerph121114216 

Song, C., Ikei, H., & Miyazaki, Y. (2016). Physiological effects of 

nature therapy: A review of the research in Japan. International 

Journal of Environmental Research and Public Health, 13(8). 

https://doi.org/10.3390/ijerph13080781 

Stevenson, M. P., Schilhab, T., & Bentsen, P. (2018). Attention 

restoration theory II: A systematic review to clarify attention 

processes affected by exposure to natural environments. Journal of 

Toxicology and Environmental Health, Part B, 21(4), 227–268. 

https://doi.org/10.1080/10937404.2018.1505571 

Steiner, E. D., & Woo, A. (2021). Job-related stress threatens the 

teacher supply: Key findings from the 2021 state of the U.S. teacher 

survey (RR-A1108-1). RAND Corporation. 

https://doi.org/10.7249/RRA1108-1 

Stone, A. L., Becker, L. G., Huber, A. M., & Catalano, R. F. (2012). 

Review of risk and protective factors of substance use and problem 

use in emerging adulthood. Addictive Behaviors, 37(7), 747–775. 

https://doi.org/10.1016/j.addbeh.2012.02.014 

Strife, S., & Downey, L. (2009). Childhood development and access 

to nature: A new direction for environmental inequality research. 

Organization & Environment, 22(1), 99–122. 

https://doi.org/10.1177/1086026609333340 

Trapnell, P. D., & Campbell, J. D. (1999). Private self-consciousness 

and the five-factor model of personality: Distinguishing rumination 

from reflection. Journal of Personality and Social Psychology, 76(2), 

284–304. https://doi.org/10.1037//0022-3514.76.2.284 

Twenge, J. M., Cooper, A. B., Joiner, T. E., Duffy, M. E., & Binau, 

S. G. (2019). Age, period, and cohort trends in mood disorder 

indicators and suicide-related outcomes in a nationally representative 

dataset, 2005–2017. Journal of Abnormal Psychology, 128(3), 185–

199. https://doi.org/10.1037/abn0000410 

https://news.gallup.com/poll/393500/workers-highest-burnout-rate.aspx
https://news.gallup.com/poll/393500/workers-highest-burnout-rate.aspx
https://news.gallup.com/poll/393500/workers-highest-burnout-rate.aspx
https://news.gallup.com/poll/393500/workers-highest-burnout-rate.aspx
https://doi.org/10.1080/1547688X.2017.1354646
https://doi.org/10.1080/1547688X.2017.1354646
https://doi.org/10.1080/1547688X.2017.1354646
https://doi.org/10.1037/0021-843X.109.3.504
https://doi.org/10.1037/0021-843X.109.3.504
https://doi.org/10.1037/0021-843X.109.3.504
https://doi.org/10.1016/j.socscimed.2016.04.031
https://doi.org/10.1016/j.socscimed.2016.04.031
about:blank
about:blank
about:blank
https://doi.org/10.1007/s10902-022-00516-3
https://doi.org/10.1007/s10902-022-00516-3
https://doi.org/10.1007/s10902-022-00516-3
https://doi.org/10.1089/eco.2014.0023
https://doi.org/10.1089/eco.2014.0023
https://doi.org/10.1089/eco.2014.0023
about:blank
about:blank
about:blank
about:blank
about:blank
https://statutes.capitol.texas.gov/Docs/ED/htm/ED.21.htm
https://statutes.capitol.texas.gov/Docs/ED/htm/ED.21.htm
https://statutes.capitol.texas.gov/Docs/ED/htm/ED.21.htm
https://doi.org/10.1111/j.1750-8606.2012.00238.x
https://doi.org/10.1111/j.1750-8606.2012.00238.x
https://doi.org/10.1111/j.1750-8606.2012.00238.x
https://doi.org/10.3102/0002831212463813
https://doi.org/10.3102/0002831212463813
https://gspp.berkeley.edu/assets/uploads/page/Policy_Brief_Final_071618.pdf
https://gspp.berkeley.edu/assets/uploads/page/Policy_Brief_Final_071618.pdf
https://gspp.berkeley.edu/assets/uploads/page/Policy_Brief_Final_071618.pdf
https://gspp.berkeley.edu/assets/uploads/page/Policy_Brief_Final_071618.pdf
https://doi.org/10.1002/jclp.22229
https://doi.org/10.1002/jclp.22229
https://doi.org/10.1002/jclp.22229
https://doi.org/10.1016/j.ijedro.2020.100016
https://doi.org/10.1016/j.ijedro.2020.100016
https://doi.org/10.3390/ijerph121114216
https://doi.org/10.3390/ijerph121114216
https://doi.org/10.3390/ijerph121114216
https://doi.org/10.3390/ijerph13080781
https://doi.org/10.3390/ijerph13080781
https://doi.org/10.3390/ijerph13080781
https://doi.org/10.1080/10937404.2018.1505571
https://doi.org/10.1080/10937404.2018.1505571
https://doi.org/10.1080/10937404.2018.1505571
https://doi.org/10.7249/RRA1108-1
https://doi.org/10.7249/RRA1108-1
https://doi.org/10.7249/RRA1108-1
https://doi.org/10.1016/j.addbeh.2012.02.014
https://doi.org/10.1016/j.addbeh.2012.02.014
https://doi.org/10.1016/j.addbeh.2012.02.014
https://doi.org/10.1177/1086026609333340
https://doi.org/10.1177/1086026609333340
https://doi.org/10.1177/1086026609333340
https://doi.org/10.1037/0022-3514.76.2.284
https://doi.org/10.1037/0022-3514.76.2.284
https://doi.org/10.1037/abn0000410
https://doi.org/10.1037/abn0000410


 

TXEP: TEXAS EDUCATOR PREPARATION         ISSN: 2474-3976 online 

© 2023, Consortium of State Organizations for Texas Teacher Education 

62 

Ulrich, R. S. (1984). View through a window may influence recovery 

from surgery. Science, 224(4647), 420–421. 

Ulrich, R. S., Simons, R. F., Losito, B. D., Fiorito, E., Miles, M. A., 

& Zelson, M. (1991). Stress recovery during exposure to natural and 

urban environments. Journal of Environmental Psychology, 11(3), 

201–230. https://doi.org/10.1016/S0272-4944(05)80184-7 

Walker, T. (2022). Survey: Alarming number of educators may soon 

leave the profession. National Education Association. 

https://www.nea.org/advocating-for-change/new-from-nea/survey-

alarming-number-educators-may-soon-leave-profession 

White, M. P., Alcock, I., Grellier, J., Wheeler, B. W., Hartig, T., 

Warber, S. L., Bone, A., Depledge, M. H., & Fleming, L. E. (2019). 

Spending at least 120 minutes a week in nature is associated with 

good health and wellbeing. Scientific Reports, 9(1). 

https://doi.org/10.1038/s41598-019-44097-3 

Williams, F. (2012). Take two hours of pine forest and call me in the 

morning. Outside Magazine. 

https://www.outsideonline.com/1870381/take-two-hours-pine-forest-

and-call-me-morning 

Wilson, E. O. (1984). Biophilia: The human bond with other species. 

Harvard University Press. 

Wobbrock, J. O., Findlater, L., Gergle, D., & Higgins, J. J. (2011). 

The aligned rank transform for nonparametric factorial analyses using 

only anova procedures. Proceedings of the 2011 Annual Conference: 

Human Factors in Computing Systems, 143–146. 

Yuen, H. K., & Jenkins, G. R. (2019). Factors associated with 

changes in subjective well-being immediately after urban park visit. 

International Journal of Environmental Health Research, 30(2), 134–

145. https://doi.org/10.1080/09603123.2019.1577368 

 

https://doi.org/10.1016/S0272-4944(05)80184-7
https://doi.org/10.1016/S0272-4944(05)80184-7
https://www.nea.org/advocating-for-change/new-from-nea/survey-alarming-number-educators-may-soon-leave-profession
https://www.nea.org/advocating-for-change/new-from-nea/survey-alarming-number-educators-may-soon-leave-profession
https://www.nea.org/advocating-for-change/new-from-nea/survey-alarming-number-educators-may-soon-leave-profession
https://www.nea.org/advocating-for-change/new-from-nea/survey-alarming-number-educators-may-soon-leave-profession
https://doi.org/10.1038/s41598-019-44097-3
https://doi.org/10.1038/s41598-019-44097-3
https://doi.org/10.1038/s41598-019-44097-3
https://www.outsideonline.com/1870381/take-two-hours-pine-forest-and-call-me-morning
https://www.outsideonline.com/1870381/take-two-hours-pine-forest-and-call-me-morning
https://www.outsideonline.com/1870381/take-two-hours-pine-forest-and-call-me-morning
https://www.outsideonline.com/1870381/take-two-hours-pine-forest-and-call-me-morning
https://doi.org/10.1080/09603123.2019.1577368
https://doi.org/10.1080/09603123.2019.1577368

