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Need as indicated by stakeholders.

Over the past 10 years, the NE1962 Multistate Research Project has investigated the nexus of
nature, health, wellness, and community well-being, generating knowledge and products designed
to inform research and practice across multiple disciplines. However, many research and education
gaps remain, and there is much work left to accomplish. This need is especially evident in the wake
of the COVID-19 pandemic, which highlighted the critical value of parks’ and greenspaces’
relationship to wellness and public health (Carr, 2021; Kleinschroth & Kowarik, 2020; Labib et
al., 2022; Larson et al., 2022; Li et al., 2022), while also underscoring exclusion and segregation
from green space and other environmental amenities due to demographic factors such as race,
income, or immigration status (Larson et al., 2021; Nay et al., 2022; Pipitone & Jovic, 2021). For
this reason, now is the perfect time to sustain and ideally expand this important area of inquiry and
collaboration, helping to build a happier and healthier future through parks, greenspace, and
nature-based recreation opportunities. Our project seeks to do this through a renewed focus on four
key areas: health and well-being, environmental literacy and stewardship, and community
resilience and vitality, and equity and inclusion. This comes as a pivotal time, where interest in
parks, nature-based recreation has grown during the post-pandemic era amidst a rise of “urgent
biophilia” (MacKinnon et al., 2022; Slater et al., 2020), yet governmental funding to support parks
and greenspace remains stagnant (Barrett et al., 2017). The purpose of this multistate project is to
facilitate collaboration that can stimulate new research, ultimately augmenting our understanding
of the extent and means by which outdoor recreation, parks, and greenspaces connect humans and
nature. This evidence should inform policy development and practices that lead to healthier people,
communities, and natural environments.

Importance of work and consequences if work is not accomplished.

Themes explored in this research can influence the future health and well-being of humans and the
environment in multiple ways. For example, promoting active and healthy lifestyles and
environmental literacy among youth and adults will improve quality of life across multiple
generations and support a more sustainable future. The project will also promote quality of life by
supporting vibrant and resilient communities, in which outdoor recreation opportunities and green
infrastructure serve to protect and sustain ecosystems and provide ecosystem services upon which
human health depends (Bratman et al., 2019). Additionally, the project is progressing at a time
when concerns about systemic inequities and social justice are omnipresent and rapidly rising on
the policy agenda (Nesbitt et al., 2019; Jennings et al., 2016). This project will provide a chance
to explore diversity, equity, and inclusion in the outdoors, highlighting barriers and opportunities
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to develop and improve impactful, innovative, and compelling DEI programs and policies that
advance health, environmental literacy, and community vitality for all populations.

In addition to these broader benefits, this project also advances multiple U.S. government
initiatives. For instance, Executive Order 13266 (2002) mandated that land management agencies
promote the use of outdoor recreation areas for improved health. Since then, federal land
management agencies have moved forward to address health issues. For example, the National
Park Service (NPS) has established a “Health and Wellness Steering Committee” (US Department
of Interior, National Park Service, 2010) and developed multiple national initiatives that link parks
to public health, such as “Healthy Parks, Healthy People” (HPHP), “Parks Prescriptions”
(ParkRx), and “Every Kid in a Park” (O’Dell, 2016; Razani et al., 2019). In addition, the USDA
Forest Service has estimated the caloric expenditures of recreation activities on Forest Service
lands (Kline, Rosenberger & White, 2011). The role of outdoor recreation for a healthier US is
also recognized as an important study area in the Outdoor Recreation Research and Education
strategic plan (USDA CSREES, 2007). However, as noted earlier, these benefits and opportunities
are often inequitably distributed. Executive Order 13985 (2021) sought to address these disparities
by encouraging planning and policy to remove barriers to equal opportunity and deliver resources
and benefits equitably to all Americans, a movement that includes expanding underserved
communities’ access to public parks and greenspace. Ongoing debates regarding legislation such
as the No Child Left Inside Act (2022), which would support the development of environmental
literacy via environmental education and outdoor learning in public schools, could be informed by
this project. The project also aligns with the goals of the USDA’s Mclntire-Stennis Capacity Grant
(2022), which prioritizes land management for outdoor recreation and aims to advance
understanding of human behavior and attitudes related to natural resources. Without this multi-
state project, many of these goals would be more difficult to achieve.

Technical feasibility of the research.

This multi-state project vision is guided by a cadre of experienced and productive researchers at
land-grant institutions, other public and private institutions, federal agencies, state agencies, and
non-governmental organizations, all working across diverse disciplines to accomplish project aims
and goals. There are few technical limitations in social science research of this nature. The broad
scope and approach of this project allows and promotes the recruitment of researchers with a
diverse set of skills to practice advanced study designs utilizing such tools and approaches such as
GIS, psychometric scaling, multi-level modeling, behavioral and physiological monitoring
devices, cognitive concentration tests, experimental designs, photo elicitation, and qualitative and
mixed methods techniques. Given this diversity of disciplinary contexts and approaches,
coordination can be challenging. This project is specifically designed to facilitate collaboration
and information exchange, effectively sharing projects, methods and results to achieve the
intended outcomes and impacts. Specifically, evolution and standardization of methods and
instruments, assessments of reliability and validity across populations, and strong coordinated
leadership will enhance successful project outcomes and advance a shared research agenda,
enabling replication and expanding inferential capacity to create synergies not yet realized.

Advantages of a multi-state effort.
A Multi-State effort will allow for exploration of key outcomes across many more diverse
geographic settings, scales, and demographic populations, including replication across different



contexts with larger samples. This would enhance researchers’ ability to evaluate community-level
outcomes, assess the robustness of results, and examine the transferability of observed
relationships, hypothesized mechanisms, and experiences. ldentification of causal mechanisms
driving observed relationships between things such as nature and health, or outdoor recreation and
environmental literacy, have been elusive, often because research on these topics tends to be
sporadic and opportunistic. A multi-state approach would allow for more strategic and intentional
investigation of pathways and mechanisms, potentially identifying optimal dosages of nature
required to achieve positive outcomes (Shanahan et al., 2016). A collaborative approach will also
facilitate collection of baseline data that improves longitudinal tracking of health, literacy,
resilience, and equity outcomes. Another key benefit is the integration of researchers from multiple
disciplines (e.g., public health, natural resources, geography, sociology, education, and many
more) who are already addressing these issues from multiple angles. A multi-state approach will
help to build this community of practice, creating a new space for innovative interdisciplinary
solutions to contemporary challenges related to greenspace, health, and sustainability.

To ensure that results of this work reaches practitioners across multiple disciplines, the research
will be coupled with extension efforts in each state to disseminate results to recreation, health,
education, natural resource, and community professionals through workshops, presentations, and
publications. Results will be widely disseminated throughout the multi-state network via synthesis
articles, centers and institutes, land grant outlets at colleges and universities, professional
organizations (i.e., NRPA, SAF, IASNR), and Cooperative Extension. This will facilitate the
practical application of research findings associated with the Multi-State effort.

Expected impacts.

Research that stems from this project will lead to an improved understanding of links between
parks and green spaces, outdoor recreation, health, environmental literacy, community vitality, and
equitable outcomes across diverse communities. Knowledge from this research will provide the
basis for evidence-based practices and policies at the national, state and local levels. For example,
with respect to public health, such policies may result in lower healthcare costs by emphasizing
upstream health promotion via preventative methods (e.g., physically active lifestyles) and green
infrastructure (Becker et al., 2019; Larson & Hipp, 2022). Research results could also enhance
quality of life by enabling professionals to design greenspaces and outdoor recreation opportunities
where green infrastructure not only retains and sustains ecosystems but also provides ecosystem
services that promote human health across generations (Bratman et al., 2019; Smith et al., 2013).
Our project will also help to identify attributes of green infrastructure that fuel vibrant and resilient
communities by attracting families, tourism, and businesses (DuPuis & Greenberg, 2019),
inspiring sustainable development. Our work will advance understanding of environmental
literacy, and the factors that promote it, in multiple ways, helping to meet the long-term goal of
public participation in pro-environmental behaviors that help combat emerging environmental
challenges such as climate change. For all of these reasons, this project will answer calls to increase
citizens' and policy makers' ability to make responsible, informed decisions about human-
environment interactions (Kellert et al., 2017), creating a healthier and more sustainable future for
people and the planet. Finally, by integrating the work of researchers, extension specialists, and
graduate and undergraduate students, the project will influence the nature-based focus of the next
generation of public health, urban planning, and park and recreation practitioners via targeted
courses, trainings, workshops, outreach, and other professional development opportunities.



Related, Current, and Previous Work

The following section explores previous work conducted around our four focal themes related to
parks, greenspace, and outdoor recreation: health and well-being, environmental literacy and
stewardship, and community resilience and vitality, and equity and inclusion. We also highlight
future research gaps and future opportunities.

Health and well-being.

Quality of life is highly dependent on good health, yet the COVID-19 pandemic has negatively
impacted Americans' mental and physical health in various ways (Hasson, et al., 2021). Americans
are less physically active today than in the past, a trend impacting multiple health dimensions.
Many problems prevalent before the pandemic, such as physical inactivity (Godbey, 2009), are
even more prevalent today. The challenge of physical inactivity and obesity is particularly acute
among US youth: 20% of children and adolescents are obese, leading to a 2-3 times greater risk of
hospitalization (CDC, 2022). Obesity rates and co-morbidities are even higher within low-income
communities of color (Kurian & Cardarelli, 2007). Research has revealed positive associations
between proximity to parks and trails and physical activity across age groups (Boone-Heinonen et
al., 2010; Cohen et al., 2007; Frank et al., 2007; Roemmich, et al., 2006). Physical health benefits
for people of all ages are also associated with active use of parks and greenspaces (Cohen et al.,
2007; Godbey et al., 1998; Hartig et al., 2014; Ho et al., 2003; Van den Bosch & Sang, 2017).
However, reviews have shown inconsistent results across study contexts (Bancroft et al., 2015;
Kaczynski & Henderson, 2007). Many park users remain sedentary (Floyd et al., 2008), and more
work is needed to identify the specific attributes of parks associated with physical activity.
Additional research has shown statistical associations between recreation opportunities and other
physical health outcomes such as healthy weight status (Potwarka et al., 2008) and BMI (Witten
et al., 2008), but disparities exist across demographic groups. For instance, communities with
lower-income and/or high-minority populations often experience degraded built environment
infrastructure that limits physically active park use (Dentro et al., 2014; Huang et al., 2020).

Parks and greenspace also affect psychological health. Mental health issues such as stress, anxiety,
and depression increased during the pandemic (Vahratian et al., 2021). Contact with nature
represents a potential antidote to these problems. Greenspace exposure can bolster mental health
and well-being by reducing stress, restoring attention, and increasing subjective well-being
(Bratman etal., 2019; Hartig et al., 2014). For example, Larson et al. (2016) used a holistic measure
of subjective well-being that included physical, mental, and social components to demonstrate
significant associations between parks and health outcomes in over 40 U.S. cities. Other research
supports positive links between green space and psychological health (Beyer et al., 2014; Bratman
et al., 2012; Cohen-Cline et al., 2015), cognitive functioning (Dadvand et al., 2015), and social
development and interactions (Bowers et al., 2020; Holtan et al., 2015; Zelenski et al., 2015),
suggesting that benefits associated with green space and time in nature extend well beyond
physical activity promotion. Parks also provide various ecosystem services that provide health
benefits to diverse populations (Bratman et al., 2019; Jennings et al., 2016; Kuo, 2010).

The majority of outdoor recreation and health research focuses on specific communities or
neighborhoods. However, when examined at a larger geographic scale, the connection (Kaczynski
& Henderson, 2007) varies by context and type of intervention (Shanahan et al., 2019). Much work



has focused on urban parks, but research suggests that other types of parks (e.g., national forests,
state parks) may significantly contribute to physical activity among the American public (Kline et
al., 2011; Larson et al., 2014). Regardless of proximity or access, various constraints to outdoor
recreation prevent interest, participation, and subsequent achievement of health benefits (Jackson
& Scott, 1999; Walker & Virden, 2005). Identifying and understanding these constraints to outdoor
recreation impact diverse populations is a critical component of nature-based health promotion.
As recognition of the salutogenic value of nature grows (Larson & Hipp, 2022), more research is
needed to explore causal mechanisms, identify optimal dosages of nature, and evaluate the impacts
of policies and practices designed to leverage the health promotion potential of parks, greenspace,
and outdoor recreation.

Environmental literacy and stewardship.

Increased outdoor recreation and contact with nature, often through formal and informal
environmental education, can also improve environmental literacy and inspire environmental
stewardship (Ardoin, et al., 2020). Early models posited that environmental literacy and
stewardship behavior could be enhanced by building environmental knowledge and pro-
environmental attitudes (Hines et al., 1986). Later studies have shown that knowledge is one of
many components of environmental literacy (Morrone et al., 2001; Szczytko et al., 2019). More
comprehensive models have revealed other key correlates of environmental literacy and pro-
environmental behavior (PEB) such as demographic factors such as gender, age, and education
(Cottrell, 2003; Larson et al., 2011), emotional involvement (Maitney, 2002; Nisbet et al., 2009)
or personal experience in the outdoors (Kollmuss & Agyeman, 2002; Siemer & Knuth, 2001;
Wells & Lekies, 2006). This latter precursor to literacy and PEB, nature-based recreation, has
attracted substantial attention in the literature (Larson et al. 2018), highlighting a unique avenue
for conservation action.

However, despite the potential educational and affective benefits linked to time in nature, a
widespread assumption is that contact with nature - particularly among youth - is declining, leading
to subsequent declines in environmental literacy (Charles & Louv, 2009). While some research
supports this supposition, the results are scarce, often contradictory, and mostly correlational
(Kellert et al., 2017; Larson, et al., 2019). Furthermore, while some have hypothesized direct links
between outdoor recreation and conservation behavior, empirical evidence to support this
relationship is limited (Kudryavtsev et al., 2012a; Larson, et al., 2018). More research is needed
to examine the cause-effect relationship between outdoor recreation, environmental literacy, and
PEB, and to inform the development and assessment of nature-based recreational programs and
infrastructure - particularly among youth.

Early childhood experiences with nature may be particularly influential when it comes to
environmental awareness and advocacy later in life (Bixler et al., 2002; Chawla & Cushing, 2007;
Wells & Leikes, 2006). If contact between youth and nature is on the decline, it is important to
know the consequences of this trend with respect to environmental concern and stewardship -
especially at a time when global climate change is impacting human systems (Rousell & Cutter,
2020). A rising research area focuses on the interrelationships among environmental education,
environmental literacy, and environmental impacts, including strategies for engaging youth, such
as citizen science (Ballard, et al., 2017). This research could help address the need for long-term
studies that examine the impacts of both unstructured outdoor play and significant nature-based



life experiences on youth and adults from diverse backgrounds (Chawla, 1999; Stevenson et al.,
2013; Wells & Lekies, 2006). A better understanding of these relationships and their implications
could enhance human capacity to support and engage in pro-environmental policies and behaviors.

Community resilience and vitality.

Parks and outdoor recreation also contribute to community resilience and vitality by creating
spaces for positive interaction and fostering civic participation (AlA, 2007; McManus et al., 2012).
Today, many urban resilience projects focus on capacity-building by fostering connections
between people and place (Berkes & Ross, 2013; Magis, 2010), acknowledging the role that parks
and greenspace play in the development of thriving social-ecological systems (Murphy et al.,
2019). Natural amenities promote vibrant communities by attracting visitors, new residents and
businesses, as natural amenities are correlated with population growth and increased economic
prosperity (Crompton, 2000; Crompton, 2007, Trinh & Cicea, 2021; Wainger & Price, 2004). For
instance, studies have shown that rural areas rich in recreation amenities and nature-based tourism
opportunities often fare better with respect to a variety of socio-economic indicators (Reeder &
Brown, 2005) and tend to attract amenity migrants that bolster local economies (Crompton, 2007).
Furthermore, urban revitalization via greenspace creation and expansion can generate green jobs,
increase property values (Conway et al., 2010; Kovacs, 2012; Voicu & Been, 2008), and improve
public health and quality of life (Branas et al., 2011; Kondo et al., 2015; Schilling & Logan, 2008).
Thus, the resilience of human communities is intertwined with the health of ecological systems
(Braubach, et al., 2017; Reynolds, et al., 2022).

The civic ecology framework (Tidball & Krasny, 2010), which promotes public engagement and
social connection with greenspaces via stewardship activities such as tree planting and community
gardening, illustrates concrete ways that outdoor recreation and greenspace can foster resilient
social-ecological systems (Krasny & Tidball, 2015). Subsequent studies have shown that nature-
based recreation activities are directly linked to participation in place-protecting or pro-
environmental behavior including policy support, social forms of environmentalism, and land
stewardship (Cooper et al., 2015, Larson et al., 2018). Although this evidence suggests outdoor
activities can lead to tangible community impacts, more research is needed to understand why
these connections exist and how they can be promoted and leveraged to support healthy and
sustainable communities. The concept of sense of place, which refers to the group of cognitions
and affective sentiments people hold regarding a particular locale (Farnum et al., 2005; Jorgensen
& Stedman, 2006), offers potential explanations for the link between nature-based activities and
conservation actions. Sense of place is often comprised of place meanings (i.e.., beliefs about what
a place represents) and place attachment (i.e., affective bonds that individuals form with a place),
and both of these components can interact to inspire place-protecting behavior (Manzo & Devine-
Wright, 2014; Larson et al., 2018; Kudryavtsev et al., 2012b). Parks, natural areas, and other types
of open space have the potential to create a sense of place that yields psychological and
environmental stewardship benefits (Kesebir & Diener, 2008; Peters et al., 2010). Multiple studies
have found a positive association between a sense of place and pro-environmental behaviors
(Halpenny, 2010; Hernandez et al., 2010; Stedman, 2002; Ryan, 2005; Scannell & Gifford 2010;
Vaske & Kobrin, 2001; Walker & Chapman, 2003), and sense of place has been proposed as a
centerpiece for a larger model linking recreation and conservation (Larson et al., 2018). More
research is needed to explore the hypotheses that nature-based pathways to community resilience
run through a sense of place.



Parks and greenspace can also help communities cope with change. Redevelopment and
conversion of greyspace into greenspace (e.g., landfill to park development, rails-to-trails
conversions) have become increasingly popular (Johnson et al., 2009), simultaneously building
nature’s resiliency and boosting quality of life (Klenosky et al., 2008; Kondo et al., 2015). The
creation of outdoor spaces and sacred places (OSSP), another global trend, is often the result of
spontaneous, self-organizing acts that are motivated by stewards' sense of community and need
for healing rituals that are expressed through relationships with nature (Roberts, 2002; Svendsen
& Campbell, 2010; Tidball et al., 2010). As such, the emergence of OSSPs is part of a socio-
ecological process of disturbance and resilience (Berkes & Folke, 1998, 2002; Stedman & Ingalls,
2013). Stewards use their immediate landscape as a mechanism to foster adaptation and collective
resilience in the aftermath of a crisis (Tidball 2010; Tidball & Krasny, 2013) and enhance overall
ecosystem function (Folke et al., 2003; Gallopin, 2006; Tidball and Krasny, 2007). In this context,
stewardship activities help to lessen feelings of isolation and disempowerment and can strengthen
neighborhood attachment (Comstock et al., 2010; Townsend, 2006). Similarly, public parks can
increase social cohesion and help build social capital (Jennings & Bamkole, 2019; Svendsen,
2009), even in historically marginalized communities (Mullenbach et al., 2022).

Nature is also a crucial resource for communities recovering from disaster (Miller, 2020; Ottosson
& Grahn, 2008). For example, links between greenspace and resilience were especially evident
during the COVID-19 pandemic, illuminating a “greenprint” for future urban growth and
development (Bikomeye et al., 2021). Adverse environmental impacts can affect the attributes
(i.e., natural amenities) that attract new residents and businesses, impacting the success of the
“green growth machine” (DuPuis & Greenberg, 2019). Yet, despite these connections, collective
understanding of the role of outdoor recreation, parks and other green spaces in developing and
sustaining vibrant and resilient communities remains in a nascent stage. While some research
highlights potential psychophysiological pathways to explain these connections (Hartig et al.,
2014; Korpela & Ylen, 2007; Kuo & Sullivan, 2001; Wells, 2021), more research is needed to
explore the processes through which change occurs, as well as unintended consequences.

Equity and inclusion.

Although parks and greenspace can provide a variety of benefits, these critical resources - and
associated nature-based recreation opportunities - often remain inequitably distributed across the
landscape. Neighborhoods with a large proportion of low-income or racial/ethnic minority
residents typically experience limited access to parks and greenspaces (Bruton & Floyd, 2014;
Nesbitt, et al., 2019; Wolch, et al., 2014). Even when parks are located in low-income communities
of color, they tend to be of lower quality (Rigolon, et al., 2018) and are often used less frequently
(Larson, Mullenbach et al., 2021; Powers et al., 2020). However, when greenspace - and public
parks in particular - are available and accessible within disadvantaged communities (e.g., low-
SES, high-minority population), they produce more health benefits than when they exist in affluent
communities (Rigolon et la., 2021). Thus, greenspace offers a promising tool for promoting health
equity across diverse populations.

Unfortunately, the disparities in access to parks and outdoor recreation have been exacerbated
during the COVID-19 pandemic (Larson, Zhang, et al., 2021; Nay et al., 2022). As a result, the
benefits that parks provide are rarely accessible and enjoyed by all segments of society (Jennings,



Larson, & Yun, 2016). Research has revealed a variety of constraints that contribute to
racial/ethnic and socioeconomic disparities in park use and outdoor recreation, including reasons
that are individual, interpersonal, and contextual or structural (Stodolska et al., 2020). Studies have
also examined the different motivations that inspire nature-based recreation across demographic
groups (Whiting et al., 2017). Additional research focused on the factors that constrain or facilitate
outdoor recreation, particularly in the post-pandemic era, could help to address these persistent
disparities. When lower levels of park use and outdoor recreation exist in communities of color,
many negative consequences arise. For example, studies have shown that park spaces are critical
for the health of youth (Reuben et al., 2020) and adults (Larson et al., 2014; Rigolon et al., 2021)
from racial/ethnic minority backgrounds, and opportunities for outdoor recreation could also help
to build environmental literacy across historically marginalized populations (Stevenson et al.,
2013). As evidence regarding these relationships continue to emerge, new research is needed to
facilitate synthesis and integration across contexts to identify planning approaches, management
strategies, and interventions that could lead to more equitable outcomes.

Many social justice-oriented interventions are already underway to address some of the disparities
described above. However, initiatives designed to address inequalities in access to parks and
greenspace often inadvertently fuel green gentrification, further displacing and excluding
communities who need these resources the most (Anguelovski, et al., 2019; Mullenbach, et al.,
2022; Rigolon & Collins, 2022). In other words, while the impact of green spaces is often positive,
the process of greening can produce unexpected consequences. Future research should explore
strategies that managers and practitioners can employ to achieve more equitable urban greening
(Rigolon et al., 2020) and embrace antiracist and anti-colonial forms of urban conservation
(Mullenbach et al., 2022). These realities highlight the need to consider equity and environmental
justice issues when assessing the positive and negative impacts of parks and green environments
across diverse populations.

Objectives

The purpose of extending this multi-state project is to continue to build a network of researchers
conducting applied and basic research, as well as outreach, regarding benefits associated with
parks and other green environments. Individual research and outreach projects will fall under the
following four broad categories.

1. Explore the role that parks and outdoor recreation play in promoting physical activity,
psychological well-being, and associated preventative health benefits.

2. Explore the role that park and outdoor recreation play in promoting environmental literacy
and stewardship behavior among youth and across the lifespan.

3. Explore the role that parks and outdoor recreation play in promoting community resilience
and vitality.

4. Enhance efforts to increase diversity, equity and inclusion (DEI) in public parks,
greenspaces, and outdoor recreation activities.

The benefit of this multi-state approach is to exchange research methodology among project participants,
moving towards more comparable study findings and cross-state analysis of results allowing for greater
insight to problems faced by all states. In addition, successful outreach methods and strategies for successful



collaborations with practitioners can be shared among project participants to generate the outputs,
outcomes, and impacts, described below.

Methods

This project is not a typical funded project with a pre-defined research methodology. The goal is to advance
the topic areas listed, by 1) allowing researchers to formally participate in a multi-state project (i.e., through
their experiment station), and 2) developing new collaborations among researchers. The breadth of methods
used to address broader research questions will ideally be as diverse as the different disciplines and fields
represented by project collaborators. The methods listed below will serve as a starting point, enabling
researchers to identify with this multi-state project and potential analytical approaches yet leaving ample
room for methodological adaptation and innovation.

Objective 1: Health and well-being.

A variety of methods have been and will continue to be used to evaluate the impacts of park and
outdoor recreation services on physical activity and other health outcomes. For example, surveys,
interviews, direct observations and protocols (e.g., SOPARC) have examined the amount and type
of physical activity that occurs in parks and how those activity levels vary across demographic
groups (Bancroft et al., 2015; Cohen et al., 2007; Huang et al., 2020). Spatial analysis tools (e.g.,
GIS, remote sensing, Google Street View) have enabled researchers to examine spatial patterns in
health outcomes linked to recreation behavior and park proximity (Hunter et al., 2015). All of these
conventional tools will be employed in health-related research within this multistate project.

Methods will also expand to integrate innovative strategies that have been successfully utilized
across a variety of other disciplines. For instance, concentration performance tests, clinical
depression diagnostic tools, GPS trackers and accelerometers, and physiological measures using
standard medical instrumentation and protocols (i.e., blood pressure, pulse, nerve and brain wave
activity, blood cortisol and glucose levels, immune cells) can help researchers track mental health
outcomes associated with time in nature. Experimental designs, clinical trials, and large-scale
studies with statistical controls, long absent in the largely cross-sectional park and greenspace
literature, have been and are being employed in separate studies across the US and other countries.
These designs will help researchers identify elusive causal mechanisms in the relationship between
nature and health (Frumkin etal., 2017). The multistate project will incorporate and facilitate more
of those approaches, enabling researchers to establish baselines and longitudinally investigate
long-term health outcomes. Given the rapidly evolving knowledge based on this topic, meta-
analyses of published research can be used to explore patterns and trends across a broader variety
of geographic and temporal scales.

Obijective 2: Environmental literacy and stewardship.

Despite the lack of long-term experimental evidence examining trends in and precursors to
environmental literacy and pro-environmental behavior (PEB), researchers have developed a
variety of theoretical frameworks that can be used to test hypothesized relationships. These
theoretical frameworks often encourage nested research that studies humans within larger social
and environmental systems. Investigation of relationships in these larger systems typically requires
mixed methods and a combination of positivist (i.e,. quantitative) and interpretive (i.e., qualitative)
approaches (Courtney-Hall & Rogers, 2002). To assess environmental literacy and PEB, the



multistate project will use a variety of research techniques such as interviews and surveys to
explore connection to nature, environmental literacy, PEB, and the factors that contribute to each.
Concepts and constructs identified in previous studies on environmental literacy (Wells & Lekies,
2006; Lohr & Pearson-Mims, 2005; Szczytko et al., 2019) will be used to refine survey
instruments, with a particular emphasis on distinguishing between experiences in different types
of natural settings. The project will also utilize instruments that assess the impacts of
environmental education efforts on environmental quality (Duffin, Murphy, & Johnson, 2008;
Short, 2009). Considering the rapidly expanding literature on these topics, meta-analyses of
published research will be used to explore patterns and trends across a broader variety of audience
and geographic and temporal scales.

Objective 3: Community resilience and vitality.

In addition to traditional quantitative and qualitative methods, research and engagement methods
in this category could include community-based participatory research methods (e.g., Becker et
al., 2003) or participatory modeling strategies (e.g., Chase et al., 2010). Researchers could also
include economic analyses using input/output and counterfactual models designed to assess the
development of tourism-based industry in rural locations. Past examples include assessments of
development adjacent to high amenity resources, such as gateway communities to national parks
(Krannich & Petrazelka, 2003), and analysis of economic impacts of parks and nature-based
tourism (Crompton, 2007), including financial benefits associated with improved health and well-
being (Buckley et al., 2019). Additional techniques for measuring community resilience and
vitality include photo elicitation documenting the lived experiences of residences (Kuo et al., 1998)
as well as spatial analyses that integrate a variety socio-economic variables linked to parks and
greenspace, including crime (Kuo & Sullivan, 2001; Shepley et al, 2019). Organizations such as
the Trust for Public Land provide a variety of resources and datasets for researchers hoping to
explore these connections, some of which will be utilized in this project.

Still needed are research designs that clarify interconnections between outdoor recreation activity
and indicators of resilience. Resilience is a multi-dimensional concept, so a range of resilience
measures need to be applied in an outdoor recreation context (Rendon et al., 2021). Human
contributions to community resilience can be measured at an individual (i.e., psychological) or a
collective (i.e., social) level (Berkes & Ross, 2013). New indicators are being developed to address
some research questions under the broad umbrella of community resilience (Rendon et al., 2021),
and many of these could be incorporated into parks and greenspace research in the future.

Objective 4: Equity and inclusion.

A variety of methods have been employed to assess, understand, and promote diversity, equity,
and inclusion in the context of parks, greenspace, and outdoor recreation. This includes many of
the conventional methods described above such as surveys and interviews, which can help
researchers document and characterize the experiences of diverse individuals (Stodolska et al.,
2014). However, additional methodologies may be required to identify the ways in which systemic
racism, unfair power structures, and a lack of cultural competence and humility affect DEI and
access to quality parks (NRPA, 2021). For example, document and content analysis can help
researchers understand how DEI issues manifest in multiple forms of planning and management
(Mullenbach, 2022), including health impact assessments (Besser et al., 2022). Spatial analysis
can also reveal inequities in access to parks and greenspace, as well as variables correlated with
those inequities (Rigolon et al., 2021). Community-engaged research techniques such as



participatory action research and narrative storytelling could illuminate challenges and reveal
concrete strategies needed in the push for change (Rigolon et al., 2022). This multistate project
will utilize different combinations of these traditional and transformative approaches to tackle
social justice issues pertaining to parks, greenspace, and outdoor recreation, helping to ensure that
these spaces, and the variety of benefits they provide, are accessible to everyone.

Measurement of Progress and Results:

The following outputs, outcomes, and impacts will be assessed at each annual meeting. The annual meeting
will be used to recognize successes, identify opportunities for improvement and/or new avenues of inquiry,
and develop a plan for continued success. The outcomes and impacts of the project will be evaluated through
the annual report, which is compiled after the annual meeting. Each member of the project is required to
submit their outcomes and impacts each year. The annual report will facilitate synthesis of projects
outcomes and impacts on our list and identification of shortcomings or strategies for improvement. In
addition, project outcomes will be evaluated for evidence of participatory research methods, as appropriate.

Outputs for all project objectives.

-Regular meetings with the multistate group, including annual in-person gathering and virtual
interactions throughout the year that are designed to engage existing and recruit new multistate
members

-Centralized website that serves as a hub for project activities, including a repository for research
studies, instruments, and measures related to focal themes

-Development, implementation, and refinement of reliable and valid instruments and methods for
measuring: (a) health outcomes associated with outdoor recreation and parks, (b) connection to
nature, environmental literacy, and pro-environmental behavior, (c) components of community
resilience and measures of vitality (e.g., sense of place, social cohesion, economic development),
and (d) success of efforts to increase diversity, equity and inclusion (DEI) in public parks and
greenspaces

-Synthesis papers and presentations for professional associations, such as the Society of Outdoor
Recreation Professionals (SORP) & National Recreation and Park Association (NRPA), and for
dissemination to practitioners

-Factsheets on study findings to be distributed to recreation program managers at various
government agencies (local, state and federal) and nongovernmental organizations.

-Workshops, symposia, or conference sessions/presentations that connect researchers, extension
specialists, and practitioners to present the mechanisms by which parks and other green
environments support the focal themes

-Increased student participation and engagement in the Multistate Group to enhance networking
and professional development opportunities

-Proposals designed to generate external funding from agency, foundation, and/or corporate
sponsors to support Multistate research efforts and objectives

-Peer reviewed publications and professional conference presentations related to focal research
themes

-Edited book focused on the “Transformative Power of Parks” that synthesizes the current state
of knowledge across four themes and includes contributions from authors around the world

Outcomes (short term) for all project objectives.



-Enhanced national coordination and scientific capacity to address contemporary problems in
parks and recreation by applying and revising state-of-the-art knowledge

-Creation and cultivation of relationships with potential research funding partners, including
federal agencies, non-governmental organizations, and foundations

-Development of forecasts for park use and recreation visitor volume and trends, and plans for
appropriate recreation management responses

-Increased understanding of the multifaceted health benefits associated with recreation in parks
and other green environments

-Increased understanding of the causal mechanisms through which health benefits occur in parks
-Increased understanding of the relationships between unstructured and structured contact with
nature and environmental literacy

-Increased understanding of the role of outdoor recreation in enhancing positive youth
development.

-Increased awareness among researchers and providers of methods and instruments to measure
concepts of community resilience and vitality related to outdoor recreation, parks and other green
environments

-Development of planning documents that emphasize community resilience and vitality via
outdoor recreation and nature-based tourism

-Increased understanding of outdoor recreation’s beneficial role in larger socio-ecological
systems

-Increased understanding of participation in outdoor recreation and access to parks and
greenspace across diverse populations

-Development of strategies and interventions to increase diversity, equity, and inclusion in the
outdoors

Impacts (long term) for all project objectives.

-Transformative research that positions parks, green spaces and outdoor recreation as key
components of a sustainable and healthy future

-Creation and cultivation of relationships among researchers, government agencies, non-
governmental organizations, and foundations to help support human well-being through
sustainable park and outdoor recreation systems

-Effective education, communication and promotion of the multifaceted value of parks, green
spaces and outdoor recreation across diverse populations

-Increased participation in physically active outdoor recreation across generations

-Improved infrastructure that supports healthy and active lifestyle choices, such as increased
pedestrian and bicycle transportation coordinators to schools

-Improved health and quality of life across diverse populations

-Integration of nature-based health promotion strategies into preventive health care

-Increased public awareness of ecosystem services and support for environmental conservation,
especially among youth

-Increased participation in environmental education and conservation stewardship programs
(e.g., citizen science)

-Integration of experiential environmental education into national education curricula
-Enhanced sense of place and public attachment to parks, greenspace, and natural areas



-Increased recognition among community leaders and developers of the critical contributions of
park and outdoor recreation services (including economic contributions) to community resilience
and vitality

-Improved social networks and community relationships due to increased interactions with parks
and green environments

-Increased distribution of parks, greenspace and outdoor recreation opportunities across diverse
communities

-Removal of systemic barriers and development of policies and interventions that ensure the
positive outcomes associated with parks, greenspace, and outdoor recreation are available to and
enjoyed by everyone, regardless of their background.

Milestones:
(2023):

e Publish NE 1962 edited book: “The Transformational Power of Parks.”

e Update the NE1962 Multistate Project website that serves multiple functions including
categorized inventory of ongoing projects, documentation of contributors/partners,
repository for project-related resources, and recruiting tool for new collaborators.

e Increase NE1962 engagement and participation (including the annual meeting and other
virtual meetings throughout the year), potentially by identifying a new annual meeting
location that better accommodates western states’ participation

e Identify collaborative research and funding opportunities

e Continue ongoing research collaboration, including development, implementation and
refinement of instruments, scales, and methods for assessing key outcome variables.

e Publish ongoing research.

e Coordinate pursuit of research and funding opportunities (i.e., proposal writing).

e Engage in outreach and information dissemination of existing projects, including resources
for extension specialists on project website.

e Coordinate conference session and/or panel discussion that highlights NE1962 Multistate
Project (or NE1962 book) and outcomes related to at least one project objective.

e Annual meeting (location TBD).

(2025):

e Continue ongoing research collaboration, including development, implementation and
refinement of instruments, scales, and methods for assessing key outcome variables.

e Publish ongoing research.

e Coordinate pursuit of research and funding opportunities, with successful acquisition of at
least one collaborative, externally-funded grant.

e Engage in outreach and information dissemination of existing projects, including resources
for extension specialists on project website.

e Annual meeting (location TBD)

e Continue ongoing research collaboration, including development, implementation and
refinement of instruments, scales, and methods for assessing key outcome variables.

e Publish ongoing research.

e Coordinate pursuit of research and funding opportunities, with successful acquisition of at
least one collaborative, externally-funded grant.



(2027):

Engage in outreach and information dissemination of existing projects, including resources
for extension specialists on project website.
Annual meeting (location TBD)

Continue ongoing research collaboration, including development, implementation and
refinement of instruments, scales, and methods for assessing key outcome variables.
Publish ongoing research.

Coordinate pursuit of research and funding opportunities, with successful acquisition of at
least one collaborative, externally-funded grant.

Engage in outreach and information dissemination of existing projects, including resources
for extension specialists on project website.

Annual meeting (location TBD)

Renewal of Multistate Project

Projected Participation:

Peter Fix - University of Alaska, Fairbanks;
Taylor Stein - University of Florida;

Kristi Lekies - The Ohio State University;

Alia Dietsch - The Ohio State University;
William Siemer - Cornell University;

Keith Tidball — Cornell University;

Sandra De Uriste-Stone — University of Maine;
Lincoln Larson - North Carolina State University;
Myron Floyd — North Carolina State University;
Amy Villamagna — Plymouth State University;
Brian Eisenhauer — Plymouth State University;
Sohyun Park - University of Connecticut;

Laura Brown - University of Connecticut;

Peter Butler - West Virginia University;

Cory Gallo - Mississippi State;

Robert Hougham - University of Wisconsin Madison;
Dorothy Ibes - William and Mary;

Shan Jiang - West Virginia University;

Madison Jones - University of Rhode Island;
Enette Larson-Meyer - Virginia Tech;

Stella Liu - South Dakota State University;
Wayde Morse - Auburn University;

Donald Rakow - Cornell University;

Corryn Smith - Northern Arizona University;
Sonja Wilhelm Stanis - University of Missouri;
Jennifer Zoller - Texas A&M;

Kathleen Scholl - University of Northern lowa



Outreach Plan:

Research results from NE1962 are of interest to academic audiences and many other stakeholder
groups, including park and recreation professionals, urban planners, community and youth leaders,
formal and non-formal educators, and a variety of policy- and decision-makers. NE1962 members
will make research results available through scientific journals, extension publications, fact sheets,
popular press news articles, and appropriate websites and social media outlets. In addition,
NE1962 members will present at national and international conferences as well as regional and
local workshops and meetings. A listing of publications by NE1962 members will be updated
annually and posted on the official NE1962 website. Internal communication related to NE1962
will be facilitated by the annual meeting, official website, and google group. Throughout the
project, efforts will also be made to invite participation of extension faculty and specialists to
integrate formal outreach programming into the project, helping to ensure that key findings are
accessible to relevant audiences, including those that have been historically marginalized. Efficacy
in disseminating results of research, and other outreach efforts, will be evaluated at the annual
meeting and through the annual report.

Organization and Governance:

The organization of project NE1962 was established in accordance with the Manual for
Cooperative Regional Research. A Technical Committee will be formed that grants voting
membership for elections. One representative from each participating organization, agency
or institution can serve on the Technical Committee, with appointments made through appropriate
administrative channels of the organization, agency or institution. In the first year, a Chair will be
elected to serve a one-year term. Primary duties of the Chair include: scheduling and organizing
the annual meeting, managing participant contact information lists, and managing the
communication network, including the website. A Chair-Elect will be elected in years 1, 2, 3, and
4, serving a one-year term before serving as the Chair in the subsequent year. Duties of the Chair-
Elect include: serving as secretary and drafting and submitting the annual report. All appointments
(chair, chair-elect, and technical committee) will be annual, beginning October 1. Each year a 1-2
day annual meeting will be held in a location chosen by the chair, offering a combination of in-
person and virtual participation.
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