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ABSTRACT

JUST AND EQUITABLE ACCESS: DEVELOPING AND TESTING A METHODOLOGY
THAT REPRESENTS DIVERSE PERCEPTIONS OF THE IMPORTANCE OF FORESTS

By
Dori Marie Hopkins

The United States has committed itself to sustainable forest management (SFM),
managing its forests to meet the needs of present and future generations. Requiring an informed,
aware, and engaged public, SFM theoretically calls attention to the social aspects of forest
management reflecting the diversity of society. The literature suggests those participating in
forestry research are mostly middle- to senior-aged, college-educated, white males, resulting in
data that do not accurately represent the diversity of people living in the U.S. Though many
natural resource professionals commonly equate this phenomenon to a lack of interest from those
that do not participate, research indicates that people do not participate because of the lack of
opportunity and access. Understanding perceptions from the diversity of people is vital because
perceptions may influence opinions and acceptability of every aspect of forest management. As
the racial and ethnic composition of the U.S. continues to diversify in the coming years,
addressing this lack of access and representation becomes increasingly significant.

This study attempts to address the issue of the under-representation of racial minorities
and women in forestry research by testing the mixing of survey sampling and data collection
modes. Following a national focus group study that identified many ways that forests and trees
are important to diverse people, a survey questionnaire was developed and administered to
residents of the urban midwestern city of Lansing, Michigan. The survey was administered either

via mail or in-person, and the sampling occurred in one of three ways: random, disproportionate



random, and purposive. Following the survey data collection, interested participants were
contacted to participate in an evaluative focus group or interview.

Most of the scales developed for this study were successful at measuring the importance
of forests to people. Positive correlations and level of agreement with scales show that
participants had an overall positive attitude towards trees and forests. Many differences on the
perceived importance of trees and forests were found based on race/ethnicity, gender, and the
mediating effects of education level. Findings suggest that mixing sampling and survey data
collection modes increases representation of racial minorities. Follow-up interviews and focus
groups with survey participants provided valuable information on perceptions of survey research
and tips for improving the survey research process.

This study is one step on the path towards creating a more inclusive and diversified
research and decision/policy-making process in the field of forestry (and for the natural resources
field more broadly). It presents a unique approach to collecting data on the importance of trees
and forests from a diverse audience and contributes to the limited body of literature examining
racial and ethnic minorities, women, and the environment. Results exemplify the relevancy for
participation of women and nonwhite minorities highlighting the need to consider issues of

justice and equity in research methodologies.
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CHAPTER 1:

INTRODUCTION

“One of the things that causes the most conflict is that a lot of the things that we place
value on, in forests, are very difficult to quantify...you can put a dollar amount on it, and
real estate value, but it kind of becomes a lot more than that, and that’s what causes a lot
of conflict and argument. It’s got this dollar value maybe because of the lumber or
whatever, but people place more (value) on it than that.”

. 1
(Focus group participant, 2008")

People depend on trees and forests for a variety of uses ranging from basic survival
providing clean water and air, to cooking fuel, food, medicine, recreation, and more. Where there
are natural resources, there are equity issues. Where there are forests, there are power struggles
over who has access to and/or management of forests. Forest issues have long been contentious
as people and societies debate their access and use which is often dictated by policy.

In the past 100 years, United States (U.S.) forest policy has been slowly trending toward
inclusive decision-making processes in management. In the early 1900’s, forest management on
national forests was bound to a “sustained yield” philosophy focused primarily on timber and
wood fiber management. In 1960, the Multiple Use Sustained Yield Act called for managing
public forests for a broader suite of uses including recreation, wildlife, range, water, as well as
timber. Nine years later, the National Environmental Policy Act (NEPA) was passed in response
to growing environmental concerns in the U.S. NEPA charged administrative agencies to include

public participation in the rulemaking process and to conduct environmental assessments to

1 . . .
Quote taken from data used to inform the USDA Forest Service 2010 National Report on

Sustainable Forests
1



guide decision-making on public lands. In theory, these policies should ensure that forest
management decisions are informed by public participation and research. In practice, the level of
inclusive decision-making in federal forest management is low. Racial and ethnic minorities and
women are among those traditionally under-represented in forestry-related research that informs
policy, resulting in policy that may not accurately represent the U.S. populace.

The movement for sustainable development has affected forest management in the U.S.
The term sustainability has become a buzz word, prompting a definition for context. The
Brundtland Report (World Commission on Environment & Development, 1987) defined
sustainability as “development that meets the needs of the present without compromising the
ability of future generations to meet their own needs.” In 1992, the United Nations Conference
on Environment and Development (i.e., the Earth Summit) was held to call attention to the
urgency to address environmental problems. This global conference provided an international
wake up call for Sustainable Forest Management (SFM). SFM is a complex idea that includes
actions which are environmentally benign, economically viable, socially beneficial, and balance
present and future needs (Grumbine, 1994). SFM should take into account the numerous uses of
each individual forest (beyond those accounted for in the Multiple Use Sustained Yield Act),
which may be managing forests for timber and wood fiber, but may also include managing for a
variety of uses including water and air quality, wildlife habitat, range land, hunting, recreation,
aesthetic, indigenous and spiritual use. In addition to publicly managed forests, SFM may also
be applied to other types of forestland such as private, community, and urban forests.

The United States joined the Working Group on Criteria and Indicators for the
Conservation and Sustainable Management of Temperate and Boreal Forests in 1994 (the

Working Group is now referred to as the Montreal Process, as it first met in Montreal, Quebec).
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Twelve countries participate in the Montreal Process including Argentina, Australia, Canada,
Chile, China, Japan, Republic of Korea, Mexico, New Zealand, Russian Federation, USA, and
Uruguay. Montreal Process participants agreed to the following tasks: 1) Come to consensus on
what constitutes SFM; 2) develop and promote internationally agreed-upon SFM criteria and
indicators; and, 3) to report every five years on progress towards SFM. This ongoing and
evolving process has had some success in measuring ecological and economic variables
associated with SFM. Measuring social variables has proven to be difficult.

The first national reports on SFM by member countries were released in 2003. In 2006,
the Pinchot Institute for Conservation published an analysis of the 2003 USDA Forest Service
National Report on SFM (Pinchot Institute for Conservation, 2006). The Pinchot Institute’s
analysis described the social section as poor, citing a lack of relevant data. In 2008, Montreal
Process member countries revised the indicators, adding two new social indicators and deleting
others.

In preparation for the 2010 USDA Forest Service National Report on Sustainable Forest
Management, indicator 6.44, “The Importance of Forests to People” was developed to describe
and measure the extent and intensity of behaviors and attitudes through which individuals and
communities connect with forests. The purpose of this indicator was to collect data on the range
of ways that trees and forests are important, and from a range of people in order to inform an
understanding of regional or demographic differences on the importance of trees and forests to
people (USDA Forest Service, 2011).

Collecting data to inform this new indicator is challenging because social research in
forestry often lacks racial, ethnic, and gender diversity. An extensive literature review conducted

on the importance of forests strongly suggests that data on forest values in the U.S. have mostly
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been collected from White/Caucasian males (Pynnonen Hopkins, McDonough, & Blaha, 2014),

even though the U.S. population is racially diverse and 50.8% female (U.S. Census, 2013) (Table

).

Table 1: Racial and ethnic composition of the United States

Race/ethnicity Percentage
White/Caucasian 77.7%
Black/African American 13.2%
American Indian 1.2%
Asian 5.3%
Hawaiian and other Pacific Islander 0.2%
Two or more races 2.4%

Total* 100%

*persons of Hispanic/Latino origin: 17.1%, White persons non-Hispanic: 62.6%
(U.S. Census Bureau, 2013)

In addition to a lack of diversity in research, most often, those engaging in forestry-
related public participation activities are middle- to senior-aged, college-educated white males
(McDonough, Russell, Burban, & Nancarrow, L., 2003; Smith & McDonough, 2001). There
tends to be very little representation of other racial/ethnic identities or women. This occurs across
many institutional levels, from federal agencies to small nonprofits.

The natural resources field, in general, lacks racial and ethnic minority and gender-
diversified representation and recruitment in professional, governmental and non-governmental
organization positions (Kuhns, Bragg, & Blahna, 2002). This has been reinforced over time due
to institutional factors that are slow to change (Taylor, 2008; Taylor, 2011). With racial and

ethnic minorities and women at the forefront of the environmental justice movement, it is clear




that a lack of interest in the environment is a poor argument (Kaalund, 2004; Parker &
McDonough, 1999; Prindeville, 2004; Sze, 2004; Taylor, 2008).

Research shows that women express slightly greater environmental concern than men and
tend to prioritize environmental issues differently (Bell & Braun, 2010; Dietz, Kalof, & Stern,
2002; Hunter, Hatch, & Johnson, 2004; McCright & Xiao, 2014). Other studies show that
women are generally the initiators and leaders in environmental justice activism (Bell & Braun,
2010; Verchick, 2004). Increasingly, women of color are leading efforts to combat
environmental injustices in their communities (Kaalund, 2004). Still, top leaders and decision
makers in forestry-related policy positions tend to be white and male (Anthony, Knuth, &
Lauber, 2004; Burns, Schlozman, & Verba, 2009; McDonough et al., 2003; Taylor, 2002).

Despite the racial and gender diversity of the U.S., forestry and natural resource research
continues to struggle with inclusivity. It is common for natural resource professionals to equate
the underrepresentation of diverse voices to a lack of interest from those underrepresented, but
research shows another explanation: that people do not participate because of the lack of
opportunity and access (McDonough, 2003; McDonough et al., 2003; Taylor, 2008). This then
becomes a justice issue. Failure to include people in the research process that informs policy and
decision-making limits their access to that same policy and decision-making.

The environmental justice literature emphasizes the need to address social issues that
intersect with wicked environmental problems. Disregarding these phenomena has a negative
impact on the goals of sustainability (Pearsall & Pierce, 2010; Taylor, 2011). While it is true that
some people may not wish to be included in research, it is also true that some are more willing to
participate in research if the methods are more personal or compatible within their community. It

is not just an issue of those who wish to participate and those who do not. By not providing

5



accessible means to participate in research that informs policy and decision-making, certain
people are privileged in the policy process and the lack of representation becomes an issue of
equity (McDonough et al, 2003).

Though there are slight variations in the data projections, studies strongly suggest that the
U.S. will experience an increase in racial and ethnic minority populations in the coming forty
years and a decrease in the White/Caucasian population (Collins, Hall, & Neuhaus, 1999;
Ortman & Guarneri, 2009; Toosi, 2002; Waddington and Velkoft, 2010), making it even more
important to study diverse populations (including women) in natural resource management
(Dietz et al, 2002; Hunter et al, 2004; McCright & Xiao, 2014; and others). For example, racial
and ethnic minority concerns have been reflected through environmental activism in regards to
toxic waste and pollution in their communities affecting health (Sze, 2004; Taylor, 2008).
Therefore, some might place a higher value on managing forests for improving air and water
quality whereas this may not have been recognized as a priority management objective before the
underrepresented group had been queried.

An inclusive research methodology addressing how trees and forests are important to
people has the potential to bring diverse voices to SFM by monitoring the importance of forests
to a representative cross-section of the nation’s citizens over time. It can also provide a baseline
for monitoring diverse groups of people’s perceptions of the importance of trees and forests. In
order to produce quality baseline data, the research sample needs to be representative of the
racially diverse United States populace, including traditionally under-represented groups. The
sample should be comparable to the racial/ethnic and gender composition of the population.

Focus groups were used to develop importance of forests to people data for the U.S. 2010

National Report on Sustainable Forest Management (described in more detail below). While the
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focus group method is an excellent tool for collecting and measuring diverse perceptions, it is a
labor intensive approach and does not allow generalization to a broad population. One solution is
to develop a generalizable sample of diverse people who can then be “surveyed” in order to

represent all interests in SFM over time; however, this poses a serious methodological challenge.

Study purpose:

One purpose of this study is to respond to the lack of diverse representation of
racial/ethnic minorities and women in forestry-related research by developing a more inclusive
survey research methodology and to contribute to democratizing the research process and
forestry decision-making. A mix of sampling and data collection modes is explored to assess
effectiveness for drawing a representative sample. The second study purpose is to examine
differences by race/ethnicity and gender in the ways that trees and forests are perceived to be
important. It is a step in the direction to meet the goals of sustainable forest management by

collecting the range of data on the importance of trees and forests from the range of people.

Organization of the dissertation:

Chapter 2 of this dissertation synthesizes the literature on the different ways that trees and
forests are represented as important to people in various disciplines and fields of study. It also
presents literature on research methodologies and addressing the challenge of studying diverse
populations. Chapter 3 provides details on the research methodology used in this study. Chapter
4 presents the results and discussion. Chapter 5 summarizes the analysis and provides
conclusions and recommendations. Supporting material such as research instruments and related
items may be found in the references and appendices.
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CHAPTER 2:

LITERATURE REVIEW

“Tree at my window, window tree,
My sash is lowered when night comes on;
But let there never be curtain drawn
Between you and me.”

-Robert Frost (1916)

The 2005 Millennium Ecosystem Assessment (MEA), Ecosystems and human well-
being: Synthesis, provided a starting point for examining the importance of trees and forests to
people. The assessment is global in scope and provides an overview of ecosystem services in
relationship to human well-being (MEA, 2005). The MEA (2005) categorized ecosystem
services as provisioning, regulating, supporting, and cultural, which directed a literature review
on the importance of trees and forests relating to cultural heritage, spirituality, knowledge

systems, education, aesthetics, social relations, sense of place, and recreation.

The Importance of Understanding Values:

In addition to the large racial and ethnic diversity of the U.S. populace (Table 1), there is
a great range of reasons that trees and forests are important to people. Research has demonstrated
the breadth of ways people associate importance with forests. These perceptions vary with
different types of forests, groves of trees, and even individual trees. Furthermore, different

groups of individuals hold diverse perceptions across these types of forests. The mix of values



extends from consumptive to non-consumptive uses and includes items that relate to economic,
ecological and social benefits derived from trees and forests.

Understanding how individual and societal values are linked to ecosystem services is
central to creating a metric for measuring the importance of forests to people. Rokeach (1968)
noted that . . . values have long been a center of theoretical attention across many disciplines —
philosophy, education, political science, economics, anthropology, and theology, as well as
psychology and sociology” (p. 158). Vaske and Donnelly (1999) argued several points about
values that relate to measuring the importance of forests to people. First, values represent single,
stable beliefs that people use for evaluating attitudes and behaviors, and second, values underlie
value orientations (i.e., patterns of basic beliefs), which influence attitudes and may affect
behavioral intentions (also Rokeach, 1973). Value orientations relating to natural resources, they
suggest, are found along a continuum from anthropocentric to biocentric. Ford, Williams, Smith,
and Bishop (2014) developed a model for understanding the formation of public acceptability
judgments which suggested that people employ their values for the environment through
psychological processes based on beliefs, aesthetic experience, and trust. Ecologist E.O. Wilson
(1984) has advanced a hypothesis suggesting humans have an “innate tendency to focus on life
and lifelike processes.”

Economists focus on values which affect the way people behave in their use of limited
resources, and differentiate between values which are held by people for something, and the
values that people assign to things, denoting the item’s relative worth (Power, 1980). Kempton,
Boster, and Hartley (1995) found that Americans in particular are motivated by a diversity of
values from religion to those related to human utility, and even by a strong belief that nature

itself has rights.



There are a number of authors who have explored values related to forests. Patel,
Rapport, VanDerlinden, and Eyles (1999) studied forests and societal values held by scientists as
well as public perceptions of forest health. This qualitative study used focus groups to explore
ecological indicators, how society defines forests and forest health, the values placed on forests,
and relating societal and scientific views of forests and forest condition. Participants in the six
focus groups (held in London and Grand Bend, Ontario) perceived forests as complex, diverse,
and multifaceted entities. Key elements of their definitions involved themes of: holism and
interconnectedness; a balance of life forms; a diversity of species; cycles of change such as
death, decay, and fire; a state of being pristine, or without human intervention; sensual aspects,
especially visual features; and metaphors such as refuge, home, origin, sacred place, hospital,
and living being or entity. Healthy forests were viewed as pristine places with high diversity that
were integrated with larger ecosystems. Humans and nature were regarded as distinctly
incompatible, except among First Nation participants. Meinig (1976) wrote several papers on
how people look at landscapes which provide some insights on perceiving change, both natural
and human induced, in nature. Meinig suggested that people see the landscape as: habitat,
artifacts, systems, problems, wealth, ideology, history, place, and aesthetics. These two works
suggest it is important to gauge individual perceptions or definitions of forests. Patel et al. (1999)
proposed that people see forests as part of an interconnected system that is “friendly” as it is a
refuge or home.

Tarrant and Cordell (2002) examined the influence of four indicators of population
diversity (i.e., age, ethnicity, place of residence, and gender) on explaining amenity values of
forests, environmental attitudes, and forest value. They assessed wood production (utilitarian

value), clean air (life support value), scenic beauty (aesthetic value), and heritage (spiritual
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value). Respondents were asked to rank these four values from most important to least important.
The data showed that younger participants favored a biocentric orientation to forests and the
natural environment.

Saunders, Brooks, and Myers (2006) chose to divide anthropocentrism into egoistic and
humanistic categories. Their article referenced and drew from Ajzen’s (1991) Theory of Planned
Behavior (TPB). TPB argues that people will do what they say they will do. For example, if
people say they will vote in a specific way, they are likely to do so. Or, if they indicate that they
plan to protect or conserve forests, they will do so. Kals, Schumacher, and Montada (1999)
explored emotional affinity toward nature as a motivation for protecting forests which depends
heavily on Theory of Reasoned Action (TRA) and TPB. Drawing from a perspective on biophilia
offered by Kellert (1997), they suggest “. . . humans possess a biologically based attraction to
nature and that their well-being depends, to a great extent, on the relationships with the
surrounding natural world. As a result, humans need to affiliate with nature.” Using this
perspective of affinity (i.e., emotional affinity) with nature, they explore interest which motivates
the seeking of knowledge and the emotional affinity which motivates contact and sensual
experience. Considering this, they explored a willingness to commit to and the manifestation of
behavior decisions. They found a connection between people’s past experiences with nature and
their motivation to protect nature.

Shindler and Cramer (1999) presented an interesting perspective on understanding public
values and the wicked problems associated with forest management. They, too, involved the
TRA and the influence of subjective societal norms and social pressures. While some of the
relationships to forests are individually derived and defined, consciously or unconsciously, they

observed a tendency among people to identify with groups and reflect the group perspective.
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They suggested there are contrasting natural resource paradigms and offer that it is not sufficient
to merely ask people what they want. Such studies should have people make tough decisions that
weigh costs and benefits associated with forest management decisions. To accomplish this, they
call for civil discourse to explore the wicked problems.

In China, Liu, Ouyang, and Miao (2010) conducted surveys considering the New
Environmental Paradigm (NEP) to examine highly conflicted protected areas. They suggest that
environmental education and community participation can promote proenvironmental attitudes
while alleviating conflicts. Similarly, Li, Wang, Liu, & Weng (2010) examined Taiwanese forest
values through survey research and found that environmental value orientations (spiritual,
utilitarian, etc.) influenced how people think forests should be managed. They also found that
people considered the forests public property and associated a range of historical and cultural
values with trees and forests beyond ecological importance.

Vining and Tyler (1999) conducted a qualitative study in Indiana to evaluate values,
emotions, and desired outcomes reflected in public response to the Hoosier National Forest
Management Plan. They suggest that emotions are essential for interpreting and organizing
information and that emotions play a role in summarizing complex information. Moreover, they
suggest that emotions motivate action and as such reveal value conflicts. Lutts (1992) presented
an analysis of the effect of the Disney movie Bambi on public perceptions of forests and hunting
further demonstrating the sensitive nature of values and emotions as they relate to contentious
natural resources issues.

Winter and Lockwood (2003) proposed a natural area value scale (NAV) to distinguish
between and gauge the relative strengths of individual intrinsic, non-use values of nature. They

identified three principal factors in their scale: non-use; use (non-recreation); and recreation.
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Several authors reported on scales considering the importance of nature or specific forests to
people. These generally had two primary constructs: anthropocentric and biocentric (Manning,
Valliere, & Minteer, 1999; Vaske, Donnelly, Williams, & Jonker, 2001). Manning et al. (1999)
also looked at national forests (i.e., Green Mountains National Forest) relative to a range of
forest values. The items they explored were one-dimensional and included anthropocentric and
biocentric items. Tarrant and Cordell (2002) suggested a scale to measure public values of
forests (PVF). They noted “. . . recent empirical studies support a relative decline in the
importance assigned to economic forest values among the general public and a concomitant
increase in noneconomic values, especially ecosystem protection and amenities.” This study
found respondents valued the role forests could have in protecting ecosystems.

Following their hypothesis that environmental values develop from a sense of
connectivity with nature, Dutcher, Finley, Luloff, and Johnson (2007) surveyed Pennsylvania
landowners to examine the extent to which connectivity to nature may predict and illuminate
environmental concern and behavior. Through multiple regression models, they found that those
reporting a high level of connectivity with nature did maintain a significant, positive relationship
to environmental concern and environmental behavior.

Beyond those mentioned above, a diverse collection of studies from many disciplines
describes ways in which trees and forests affect and are affected by people. Cultural aspects
relating to trees and forests, and ranging from traditional knowledge systems, to those associated
with ethnicity, to different uses within groups have been documented (Allison, 1992; Chavez,
1993; Emery & Pierce, 2005; Flood, 2007; Gordon, Barton, & Adams, 2013; Hamilton, 2012;
Johnson, Bowker, Green, & Cordell, 2007; Leatherberry, 2000; MEA, 2005; Mitchell & Hobby,

2010; Murphy, Chretien, & Brown, 2012; O’Brien & Njambi, 2012; Parker & McDonough,
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1999; Roberts & Chitewere, 2011; Taylor, 2002; UNEP, 2007;). Social relations and forests have
been studied as well in relation to maple syrup production, occupational communities,
knowledge systems, and informal social institutions (Carroll, Lee, & McLain, 2005; Richard &
Burns, 1999; Whitney & Upmeyer, 2004). The sense of place literature provides examples of
research demonstrating how people attach meaning to particular trees and/or forested areas
(Chiesura, 2004; Gustafson, 2001; Jorgensen & Stedman, 2001; Kil, Holland, & Stein, 2013;
Lewicka, 2011; Perkins, 2010; Spartz & Shaw, 2011; Tuan, 1979; Williams & Vaske, 2003).
Though the dominant, modern western view of nature has been to see forests as secular
landscapes, there are notable studies that discuss the spiritual values of forests that can be
organized in four categories: forests as intrinsically sacred places (Castleden, Garvin, & Nation,
2009; Glowacka, Washburn, & Richland, 2009; LaVelle, 2001; Pemberton, 1985), forests as the
loci of significant spiritual history or culture (Votrin, 2005), forests as a reflection of a higher
power, and forests as a place to commune with a higher power and/or experience transcendence
(Kamitsis & Francis, 2013; Leatherberry, 2000; Swearer, 1998; Trigger & Mulcock, 2005).
Phenomena dealing with development, cognition, and contact with nature and forests are
explored in a large set of diverse studies relating this context to quality of life issues (Bratman,
2012; Hammitt, 2000; Heerwagen & Orians, 1993; Kaplan & Kaplan, 1989; Kellert, 1984;
Kellert, 1996; Kellert, 2012; Nakau et al., 2013; Orians, 1980; Orians, 1986; Quantz, 1897; Shin,
Shin, & Yeoun, 2012; Tyrvdinen et al., 2012; Ulrich, 1993; Ulrich et al., 1991a; Ulrich, Dimbeg,
& Driver, 1991b; Van Wieran & Kellert, 2013). The importance of the aesthetic value of trees
and forests is documented in studies linking preferences to a biological underpinning or a
cognitive desire for diversity, patterns, and complexity (Carroll, 2007; Dandy & Van Der Wal,

2011; Hauru, Koskinen, Kotze, & Lehvévirta, 2014; Kaplan 1987; Kovacs, LeRoy, Fischer,
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Lubarsky, & Burke, 2006; Rolston, 1998). A multitude of studies on the importance of
recreational forest use and the contribution to personal benefits exist as well (Bradley, 2011;
Brown, 1984; Driver, 1996; Driver, Nash, & Haas, 1987; Driver, Brown, & Peterson, 1991;
Duerdan, Taniguchi, & Widmer, 2012; Kaplan & Talbot, 1983; Manfredo & Driver, 1996;
Norton, 2010; Norton et al., 2014; Shellman, 2014; Stein & Anderson, 2002; Van Wieren &
Kellert, 2013; White & Hendee, 2000; Young & Crandall, 1984).

This review outlines diverse literature spanning the natural and social sciences to provide
a foundation for understanding the breadth of ways that trees and forests are important to people.
There are multiple ways that people, both individually and as groups, utilize and value the many
benefits derived from forests. The literature documents the benefits more frequently discussed
among forestry professionals including environmental and biological values, economic values,
recreational values, and the important products provided by trees and forests. It also illustrates
the ways in which people interact with trees and forests that provide a difficult to define special
meaning. An understanding of the various ways that trees and forests are valued by people helps

to inform and create policy that better reflects people’s perceptions and preferences.

Studying diverse populations:

The diverse literature reviewed above shows that there are a variety of ways in which
people use and attach meaning to trees and forests. Few studies address the various ways that
trees and forests are important representing racially diverse voices. Most of the literature
represents voices of white, educated males, and is lacking in data collected from racial and ethnic
minorities and women. Trees provide a broad range of benefits to communities and may be

utilized or considered important (or unimportant) for different reasons (Donovan & Mills, 2014;
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Flocks, Escobedo, Wade, Varela, & Wald, 2011; Jennings, Johnson Gaither, & Schulterbrandt
Gragg, 2012; Poe, McLain, Emery, & Hurley, 2013). Research conducted with diverse
populations is necessary to broaden an understanding of how trees and forests are perceived to be
important in order to provide a useful contribution to policy development.

Environmental sustainability should serve the community as a whole, with a conscious
effort to address the social inequalities that often divide our communities (Pearsall & Pierce,
2010; Warner, 2002). Environmental justice scholars emphasize the importance of including
multiple perspectives in research about natural resources with special attention given to the
structural inequalities that impact perspectives (Berland, Schwarz, Herrmann, & Hopton, 2015;
Donovan & Mills, 2014). There is a lack of relevant literature within the field of natural resource
management on successful ways to study racially and ethnically diverse populations. Other
academic disciplines have pursued various techniques to study traditionally underrepresented
audiences.

Racial and ethnic minorities respond differently to research recruitment attempts
(McLean & Campbell, 2003). Recruitment of minority participants (racial/ethnic and women)
has been documented in health and medical studies. Yancey, Ortega, and Kumanyika (2006)
examined 95 studies published between 1999 and 2005 that suggested effective recruitment
strategies for underserved populations. These included: strong sampling approach/identification
of targeted participants, community involvement/nature and timing of contact, incentives and
logistical issues, and cultural adaptations. Feldman, Radermacher, Browning, Bird, and Thomas
(2008) identified three recruitment methods to increase participation in research studies with
diverse and underrepresented groups: identifying and working with key informants, using

bilingual interviewers, and supporting research partners in recruitment activities. Flexibility is
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necessary as these populations are traditionally more difficult to recruit and employing different
strategies may be necessary.

Effective methods for teaching computer literacy to underserved audiences included
using a mobile computer lab brought into communities of interest. Participants were more open
to the experience when it occurred in their “backyard” (Tronstad, Teegerstrom, & Osgood,
2004). Reed, Foley, Hatch, and Mutran (2003) used a community church-based strategy to
develop trust and recruit older African Americans to participate in survey research. Garber and
Arnold (2006) suggested that in the medical field, the researcher would be more effective at
recruiting racial minority participants if s/he focused the study around what the minority
community wants from the research. Parker and McDonough (1999) tailored a sampling strategy
to elicit survey responses from African Americans who traditionally have low survey response
rates, resulting in a 52% response rate. Satterfield (2001) used a variety of non-traditional
methods to solicit environmental values. She then suggested a few alternatives in methodology,
one being to construct surveys using ‘ordinary talk’ or narrative passages instead of conventional
belief statements.

The literature describing social science research methods for use with racial and ethnic
minority populations is sparse. It does reiterate the importance of using alternative methods to
increase participant diversity. Studies examining forest values among racial and ethnic minority
populations do exist (Allison, 1992; Chavez, 1993; Flood, 2007; Johnson et al., 2007;
Leatherberry, 2000; Parker & McDonough, 1999; Swearer, 1998; Taylor, Kuo, & Sullivan,
2002). Relatively speaking, there are very few studies on trees and forests that have included
racially and ethnically diverse perspectives and none of them have accomplished this at the

national level or over time. In order to successfully include diverse citizens in forest policy
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research, it is necessary to approach the study of how trees and forests are important to people
with a research methodology that considers issues of justice and fairness. One way to achieve

this is through feminist-inspired mixed methods research.

Feminist Methodology:

Feminist scholars focus on the problems of representation and interpretation of people
and groups that are traditionally isolated from cultural, political, and economic power (Kirsch,
1999). In response to the positivist paradigm, feminist principles of research include a focus on
reflexivity (Fonow & Cook, 1991; Kirsch, 1999; Reinharz, 1992), a commitment to balancing
the inequalities in research, conducting ethical research that is also emancipatory, an
understanding that science is not value-neutral, and a multiplicity of research methods (Fonow &
Cook, 1991; Harding, 1991; Harding, 2001; Jayarantne & Stewart,1991; Kirsch, 1999; Reinharz,
1992). There is no one single feminist research method protocol; rather, most feminist
researchers focus on the methods most suitable to address the research question (Fonow & Cook,
1991, Jayarantne & Stewart, 1991; Reinharz, 1992). Utilizing mixed methods is powerful for
thoroughness in research and addressing inequalities as different people respond to different
research recruitment strategies (Hodgkin, 2008; Nightingale, 2003; Reinharz, 1992).

Feminist epistemology and the alternative research paradigm known as pragmatism have
inspired the methodology used in the research reported here. These scientific worldviews
combine the methods from qualitative and quantitative worlds to produce mixed methods
research (Creswell, 2009; Fonow & Cook, 1991; Jayarantne & Stewart, 1991; Johnson et al.,
2007; Reinstein, 1992; Tashakkori & Teddlie, 1998; Teddlie & Yu, 2007). Mixed methods

research is focused on developing the methods that best answer important research questions.
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Pragmatism is especially helpful for the production of “socially useful knowledge” (Feilzer,
2010, p.6-7), in this case, measuring the importance of forests to people. The strength lies in the
combination of methods. Pragmatists and feminist researchers acknowledge that power and
privilege determine which (or whose) reality will be prioritized in a research context (Hodgkin,
2008; Kirsch, 1999; Mertens, 2007).

In mixed methods research, it is acceptable to strategically use different kinds of
sampling (Hodgkin, 2008; Jayarantne & Stewart, 1991; Tashakkori & Teddlie, 1998). Often,
researchers will mix probability sampling with purposive sampling. “There is no single type of
sample, or no sampling procedure, that is suitable for all research questions/objectives”
(Tashakkori & Teddlie, 1998, p.74). Pragmatists and feminist researchers posit that sampling
should be based more on the nature of the question.

The traditional survey methodology is challenged by the continued decline in response
rates in affluent countries like the U.S. (Groves & Peytcheva, 2008). Also, urbanicity shows an
effect on response as response rates tend to be lower in urban areas. This is especially relevant
for the research reported here because there is also a relationship between where racial and
ethnic minorities live and urbanicity. Racial and ethnic minorities tend to have lower response
rates but this can be changed if the material is focused on minority subcultures (Groves &
Peytcheva, 2008).

Researchers can utilize a mixed-modal survey for collecting data when it is difficult to
achieve the desired responses through one mode alone. For the purposes of this research, the
focus is collecting responses from traditionally under-represented groups, including racial and
ethnic minorities and women. Traditional mail surveys continue to encounter challenges as

people face endless piles of junk mail and survey solicitations, busy lives, and phone solicitations
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(Dillman, Smyth, & Christian, 2009a; Dillman et al., 2009b). Switching to another survey data
collection mode is an effective way to increase response rate and achieve a representative sample

(Dillman et al., 2009b; de Leeuw, Hox, & Dillman, 2008).

Problem statement:

An abundance of literature is available on the different ways that people use and value
trees and forests. The literature suggests those participating in forestry research are mostly
middle- to senior-aged, college-educated, white males, resulting in data that do not accurately
represent the diversity of people living in the U.S. Though many natural resource professionals
generally interpret this phenomenon to a lack of interest from those that do not participate,
research indicates that people do not participate because of the lack of opportunity and access.
Low participation may instead be the result of utilizing research methodologies that are not
compatible with diverse participants.

As the U.S. moves toward a more inclusive decision-making process to fulfill the goals of
sustainable forest management, action is needed to address the lack of diverse representation in
forestry research. Studies suggest that the U.S. population will continue to diversify in the
coming decades, making it imperative that racial minorities and women are included in forestry
research that has the potential to effect policy and decision-making. Understanding perceptions
from the diversity of people is vital because perceptions may influence opinions and
acceptability of every aspect of forest management. This study attempts to address the issue of
the under-representation of racial minorities and women in forestry research by using a feminist-

inspired mixed methods research methodology. The mixing of survey sampling and data
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collection modes are tested to assess for sample representativeness, and data are analyzed for

differences by race and gender.

Preliminary research:

The first step in examining the importance of trees and forests to people in the U.S. was
exploratory and involved conducting 26 focus groups with different demographic populations
(USDA Forest Service, 2011). The focus groups uncovered a wide range of values grounding the
importance of forests as well as descriptions of changes in interactions with trees and forests
over time and negative feelings and concerns people had about trees and forests. The method
targeted and successfully engaged diverse populations, including those who are less likely to
respond to traditional mail surveys such as African Americans, Asian Americans, Hispanic
Americans/Latinos, and Native Americans (Feldman et al., 2008; McLean & Campbell 2003;
Tronstad et al., 2004; Yancey et al., 2006). However, focus groups are time consuming, and do
not provide the survey-type data favored, for better or worse, by policy- and decision-makers.

Focus group data illustrated the majority of the ways that trees and forests are important
similar to those identified in the literature review. The focus group methodology greatly
increased the diversity of research participants and identified important differences and nuances.
Focus group participants in multiple regions of the U.S., representing many different
ethnic/cultural backgrounds, discussed the importance of trees and forests in terms of
environmental services, cultural values, recreation, forest products (timber and non-timber),
education, economic values, and in ways related to sense of place, spirituality, and health and
well-being. The focus groups provided realistic data and captured distinctions based on race,

location (urban vs. rural), age, and more. Some differences uncovered by the focus groups
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include: feelings of exclusion and fear associated with forests among African Americans; rural
respondents exhibiting greater concern with forest degradation, policy and management issues
while urban respondents were more likely to show concern for damage to their home and the
quality of local parks and street trees; and, younger respondents regularly interacted with forests
while older respondents expressed greater appreciation for aesthetics, such as viewing trees from
their windows. In addition, responses suggested that these values are not static and through the
focus group discussions it was possible to explore how perceptions of trees and forests have

changed over time for these diverse groups of people (USDA Forest Service, 2011).

Conceptual Framework:

The conceptual framework (Figure 1) for this study is focused on the sampling, methods,
and data collection approach to examine the importance of trees and forests to people. Inclusivity
in sampling is critical. Beginning on the left, the first column assumes that people from all
demographic categories in the study area are included in the sampling frame. Moving to the
second column there is a choice for sampling and data collection methods including traditional
survey sampling, purposive sampling and face-to-face methods, and mixed or multi-methods of
sampling and data collection. However, the choice of sampling and data collection method
affects the level of inclusivity, which affects an overall contribution to the goals of SFM. The
assumption is that mixing sampling and data collection modes will result in a more inclusive and
representative sample which leads to a more diverse and illustrative understanding of the

importance of forests to people.
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Figure 1: Conceptual framework

(The dotted arrow line signifies that this method has other caveats, such as financial and time constraints, which make it less efficient
for measuring the importance of trees and forests at a national level.)
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Research questions: (Table 22):

1. Does the pairing of different survey sampling (including probability and purposive) and
data collection strategies result in a representative sample?
a. What are the demographic characteristics of the respondents for probability
sampling paired with a mail survey data collection?
b. What are the demographic characteristics of the respondents for stratified or
disproportionate sampling paired with a mail survey data collection?
c. What are the demographic characteristics of the respondents for purposive
sampling paired with an in-person survey data collection?
2. How are trees and forests perceived to be important by different racial and ethnic groups?
a. Are there differences based on racial and ethnic group?
b. Are there differences based on gender both within and between races?
c. Are there differences based on the different sampling and data collection
methods?

3. What study design factors influenced the research participants to participate? Why?

Table 2: Research questions and corresponding variables of interest

Research Question Variable
1-a Demographic characteristics (probability sampling, mail survey)
1-b Demaographic characteristics (stratified or disproportionate sampling,
mail survey)
1-c Demographic characteristics (purposive sampling, in-person survey)
2-a Differences in perceptions (race)
2-b Differences in perceptions (gender)
2-C Differences (based on sampling/data collection)
3 Participation influence

2 : .
Measured variables for each research question
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CHAPTER 3:

METHODS

Introduction:

Following a philosophy inspired by feminist epistemology and pragmatism, this study
used a flexible methodology in an attempt to best address the research questions and problem.
Sustainable forest management involves understanding how trees and forests are important to
people and calls for meaningful dialogue with the diversity of people at all levels of society. In
reality, that dialogue currently occurs with a rather homogenous group of people, namely, those
that are educated, older, male, and white (McDonough et al., 2003; Smith & McDonough, 2001).

A survey instrument developed from exploratory data on the importance of forests was
tested in a midwestern city, administered in three different sampling and data collection
combinations. Descriptive statistics, Chi-square, Independent Samples t-test, Analysis of
Variance (ANOVA), and a path analytic approach utilizing Multiple Regression models were
used to analyze differences in perceptions on the importance of trees and forests. A focus group
and semi-structured interviews were used to determine study design factors that influenced
survey participation. Details of each step of this research can be found in subsequent sections of

this chapter.

Role of researcher and researcher assumptions:

Feminist epistemology serves as the foundation for the research presented here. One tenet
of feminist epistemology is the belief that researchers all carry some or many forms of bias, and

that there is truly no such thing as value-free, or objective research. Science has a strong historic
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white, androcentric bias, and has undervalued the voices, perspectives, and experiences of
women, people of color, and other traditionally marginalized societal groups. Science should be
emancipatory and more focused on developing an inclusive scientific process, and valuing the
many ways, qualitative and quantitative, that data can be collected.

It is the norm in feminist research to acknowledge one’s biases. The presented research
was conducted by a white, educated, privileged woman with strong personal connections and
emotional attachment to trees, forests, and other natural resources. The researcher also serves as
an activist and believes that it is one’s duty to take action in the witness of injustice. These biases
must be considered, along with ethics, when interacting with research participants, in the
handling of the data they produce, and in the manner in which the research is represented. One
way that feminist researchers attempt to monitor their biases is through critical reflection
throughout each step of the research process, which is attempted here. This research assumes that
a traditional survey research methodology will not achieve a representative sample. A

representative sample may be attained by using a mix of sampling and data collection methods.

Description of study area:

Due to its diverse population and proximity to the research institution, the city of
Lansing, Michigan served as the study area (Figure 2). With a population of approximately
115,000 people, the city of Lansing hosts a diversity of families and individuals from different
racial/ethnic backgrounds (Table 3), income levels, and education levels, and is also 51.6%
female (U.S. Census, 2013). Lansing provided a research site with opportunities to include racial
and ethnic minorities as it comparatively has a larger proportion of non-whites than Ingham

County (where it is located), Michigan, and the United States. The city focus also allowed for
26



sampling down to the census block level rather than the tract, thus allowing for more
concentrated sampling frames. The population of Lansing does not represent the U.S. in its
totality, but it provided a starting point to test the effectiveness of sampling techniques and a
survey measuring the importance of trees and forests to people across diverse populations.
Lansing also has a variety of municipal parks and tree lined streets providing natural spaces for

its residents.
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Figure 2: Map of study site: Lansing, Ml

Study Site: Lansing, Michigan

Sample Groups By Census Block

- Sample Group 1
B sample Group 2

Data Source: US Census Bureau;
MiGDL (Michigan Geographic Data Library)

Map Created by: MSU Map Library, 2015
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Table 3: Racial composition of Lansing, MI, Ml and U.S, 2013

Race Lansing, Ml Michigan United States
Percentage* Percentage** percentage***
White/Caucasian 61.2% 78.9% 77.7%
Black/African American 23.7% 14.2% 13.2%
American Indian 0.8% 0.6% 1.2%
Asian 3.7% 2.3% 5.3%
Hawaiian and other Pacific Z Z 0.2%
Islander
Other 4.4% 1.9% Z
Two or more races 6.2% 2.1% 2.4%
Total 100% 100% ~100%

*Hispanic/Latino origin: 12.5%, White persons non-Hispanic: 55.5%
(2013 U.S. Census Bureau)

** Hispanic/Latino origin: 4.4%, White persons non-Hispanic: 76.6%
(2013 U.S. Census Bureau)

*** Hispanic/Latino origin: 17.1%, White persons non-Hispanic: 62.6%
(2013 U.S. Census Bureau)

Z=greater than zero but less than unit of measurement

Sampling and Participant Selection:

The two goals of this research were to collect data on and analyze differences in
perceptions of the importance of trees and forests to people, and to provide data that are
representative of the study population. This required careful sampling techniques and a
consideration of the appropriateness of sampling approaches for the various demographic groups.
One size generally does not fit all.

A representative sample is defined as one that accurately reflects the population that is
being sampled, or closely approximates the same collective characteristics of the sampled
population (Babbie, 2005). The greater the representativeness of a sample, the more likely that
the study has external population validity (Tashakkori & Teddlie, 1998). Many social scientists

will argue that a population sample can only be considered representative if probability sampling
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is used, giving each person in the population an equal chance of being selected. Probability
sampling is used to avoid bias, and can enhance representativeness. But samples rarely, if ever,
perfectly represent the populations from which they are selected (Babbie, 2005). Survey samples
often are especially lacking in their representation of non-white participants.

Representativeness can also be influenced by the sample size. Sampling error can be
reduced by increasing the sample size. Sample size does not guarantee representativeness,
especially when considering inclusivity. Error may be reduced by decreasing the homogeneity of
population elements, or increasing diversity. Subpopulations may also be sampled
disproportionately to ensure sufficient representation for analysis. This involves giving a
subpopulation a disproportionately better chance of selection than those located in categories and
then allows for samples to be analyzed separately or comparatively (Babbie, 2005).

Considering the above factors, probability sampling was combined with disproportionate
sampling to solicit participation from racial/ethnic minorities and women. Additionally,
purposive sampling was used to increase the sample size, assuming lower response from
subpopulations. The pairing of different sampling and data collection strategies was used
strategically with the goal to develop a representative sample from which to study the importance
of trees and forests to people. A sample that combines elements from both purposive and
probability sampling is likely to produce population external validity, or transferability
(Tashakkori & Teddlie, 1998; Teddlie & Yu, 2007). If researchers can collect quantitative data
from audiences who generally do not respond to surveys, the research has the ability to make
visible the traditionally invisible on a large scale (DeVault, 1999; Jayarantne & Stewart, 1991).
Census blocks served as the initial sampling frame. There are approximately 1400 census blocks

in Lansing. Specific criteria were then used to determine which census blocks were to be

30



included in the actual sampling frame. For example, blocks had to contain a certain number of
addresses for inclusion.

To address research questions 1a and 1b (Table 2), using the census blocks, address-
based sampling occurred in one of two ways utilizing a Delivery Sequence File (DSF). The DSF
is an electronic file which contains all deliverable addresses serviced by the USPS, though the
addresses are not always associated with names (Dillman et al., 2009a). Recent studies have
found address-based sampling using DSF to produce higher response rates, though an
overrepresentation of non-Hispanic whites is still documented (Dillman et al., 2009a; Link,
Battaglia, Frankel, Osborn, & Mokdad, 2008). A DSF that contained names and phone numbers
if available was purchased. About 44% of the addresses also had phone numbers, and
approximately 90% had names attached. The file was purchased from Marketing Systems Group
(MSG). Several studies found MSG to have reliable address lists (DiSogra, Dennis, & Fahimi,
2010; lannacchione, 2011). The address lists provided by MSG are updated monthly for

accuracy.

Sample Group 1:

To address research question 1a3 (Table 2), 100 census blocks were randomly chosen
from a sample stratified by population density. Using Statistical Package for the Social Sciences
(SPSS), the 1400 census blocks were first ranked by population size. Those containing less than
15 persons were eliminated from the sample to ensure that there were at least five houses in the
census blocks. Then, using Microsoft Excel, the remaining census blocks were ranked based on

cumulative population in order to ensure that census blocks with varying population sizes had the

3 What are the demographic characteristics of the respondents for probability sampling paired

with a mail survey data collection?
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same chance at being chosen for the sample. Using www.randomizer.org, 100 blocks were then
drawn (Figure 2). From this sample, five addresses were randomly chosen from each of the 100

census blocks (Table 4).

Sample Group 2:

To increase response rate, some researchers have oversampled difficult to reach
populations (i.e., racial minorities, when conducting survey research) (Morrissey & Manning,
2000; Parker & McDonough, 1999). The second sampling method utilized disproportionate

sampling following the same format as the first group mentioned above. To address research

question 1b4, all remaining census blocks with 50% or greater presence of “non-whites” were
included in the sampling frame. Those blocks containing less than 15 persons were eliminated
from the sample to ensure that there were at least five houses in the census blocks. Then, using
Microsoft Excel, the remaining census blocks were ranked based on cumulative population in
order to ensure that census blocks with varying populations had the same chance at being chosen
for the sample. Using www.randomizer.org, 100 additional blocks were drawn (Figure 2). From

this sample, five addresses were randomly chosen from each of the 100 census blocks (Table 4).

Sample Group 3:

Continuing to use the same survey sampling methods because of comfort and familiarity
can be dangerous as it likely poses a limited view of the studied phenomenon (Knap & Propst,
2001). It has been documented across many disciplines that racial and ethnic minorities and

women respond better with more personal data collection methods, such as face-to-face

What are the demographic characteristics of the respondents for stratified or disproportionate

sampling paired with a mail survey data collection?
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interviews or focus groups. Despite this, researchers continue to try and collect information from
underrepresented audiences using telephone and mail surveys despite evidence that response
rates remain low. Even in instances where response rates are higher, there is sure to be a
response bias, whether based on misrepresentation of the population, or the difference between
those who choose to respond and those who choose to not respond (Stoop, 2004).

Knowing that underrepresented groups feel more comfortable with face-to-face data

collection methods, the third approach to sampling (addressing research question 105) was more
purposive in nature, and one that decreased the distance between the researcher and the
researched. It was hypothesized that the address-based sampling would yield low response rates
for underrepresented groups and a non-representative sample. In areas near the 200 chosen
census blocks, the researcher made contact with different interest groups (i.e., community
groups, clubs, churches, neighborhood organizations) and brought the survey instrument directly

to the people (approximately 50 surveys per interest group) (Table 4).

Table 4: Sampling methods

Sample Number of Census Blocks | Attempted Number
of Surveys
Random, Address-based 100 500
Disproportionate, Address-based 100 500
Purposive, In-person n/a n/a
Total 200 1000+

> What are the demographic characteristics of the respondents for purposive sampling paired

with an in-person survey data collection?
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It may seem fitting to have explored a fourth sampling method using the face-to-face data
collection with probability sampling in the spirit of comparing the different methods. Due to the
salience of the research, the time and labor commitment, and the tendency for probability
sampling in a public place to not be representative, it was unrealistic to expect any significant
contribution from this additional method, and thus it was not explored.

Even with a high quality address list, several addresses were unusable (either returned as
“no one at this address” or refusal to participate, mostly the former). This resulted in 459 usable
addresses in the random sample, and 449 usable addresses in the disproportionate sample. Of the
attempted and delivered surveys, a total of 287 were completed: 124 from the random sample,
103 from the disproportionate sample, and 60 delivered and collected in person in the purposive

sample (Table 5).

Table 5: Attempted and obtained surveys

Test method Attempted number Usable Obtained number
of surveys addresses of surveys

Address-based random sampling/ 500 458 124

Mail survey (27% response)
Address-based disproportionate 500 448 103
sampling/ Mail survey (23% response)
Purposive sampling/ n/a n/a 60
In-person survey

Total 1000+ 932 n=287

Metrics:

A comprehensive list of values associated with the importance of forests was developed
from the focus group data (Table 6) and the reviewed literature. Grouped by relevance to the
value categories, over 150 statements were extracted from the focus group data and used to form
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survey questions. Value statements were reviewed carefully to reduce the quantity resulting in 70
statements that were simple and easy to understand, with three or more statements clustered
together to measure one factor. This resulted in the design of a survey instrument (Appendix I) to
test if the statements measure the forest values that are important to people (validity test). The
survey instrument also asked questions about participant demographic characteristics in order to

better understand the sample.

Table 6: Value categories developed from focus group and literature review

Value category
Environmental & biological values
Social & cultural values
Forest products
Recreation benefits
Sense of place
Health and well-being
Aesthetic values
Spiritual & religious values
Economic values
Educational values
Concerns for trees & forests
Interactions with trees & forests
Negative feelings associated with trees & forests

Likert scales assessed the degree of agreement or disagreement with the value statements
in reference to how trees and forests are important (Babbie, 2005). Likert scales provide the
ability to ask about several diverse items (Alreck & Settle, 2004; Babbie, 2005) which aligns
well with this study because of the range of ways that trees and forests are important to people.
Experts recommend the use of both positive and negative statements in Likert scales which was

exercised in this study (Dillman et al., 2009a).
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Once the research instrument was developed, the value statements were pre-tested across
different groups before data collection. Pre-test groups consisted of college students and
Michigan citizens unaffiliated with the research. Twenty people of varying ages, racial/ethnic
identity, and genders participated in the pre-test (Table 7). Survey items were revised based on

feedback from pre-test participants.

Table 7: Description of pre-test sample (n = 20)

Gender Race/Ethnicity Age
Undergraduate students Female = 2 White = 3 18-21
n=4 Male = 2 Other =1
Graduate students Female = 2 White =1 25 - 38
n=3 Male =1 African American = 2
Michigan residents Female =7 White = 6 27 -71
n=13 Male =6 African American = 4
Other =3

Survey Data Collection:

The survey data collection further addressed the first6 and second7 research questions.
Data were collected using a mixed-modal self-administered questionnaire. Following the
“Tailored Design Method” (Dillman et al., 2009a) a pre-notice letter was first sent to all
addresses in the sample (Appendix I1). Multiple motivational features were utilized in an attempt
to increase participation from traditionally under-represented groups. The survey and

informational materials targeted the specific receiving community. Inner city residents received

Does the pairing of different survey sampling (including probability and purposive) and data
collection strategies result in a representative sample?

! How are trees and forests perceived to be important by different racial and ethnic groups? a)
Are there differences based on racial and ethnic group? b) Are there differences based on gender
both within and between races? c) Are there differences based on the different sampling and data
collection methods?
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appropriate motivational/advertising features (for example, focused on parks, street trees, and
clean air and water).

Dillman and others (2009a) outlined ways to establish trust, increase benefits of
participation and decrease costs of participation. They recommend making the task appear
important and the survey interesting, providing social validation, supporting group values,
making it convenient to respond, using neutral language (avoiding subordinate language),
minimizing solicitation of personal information, and making the questionnaire short and simple
to complete. Best practices for questioning and administering the survey which considered both
clarity and readability were used. Some best practices for question development include: making
sure the question applies to the respondent, asking one question at a time, keeping the language
simple and familiar while using specific and concrete terms, using as few words as possible, and
ensuring the question specifies the response task (Dillman et al., 2009a). This study followed
Dillman and others advice to the maximum extent possible given the available resources. All

participants were entered into a lottery to win one of four $25 VISA gift cards.

Focus group and personal interviews:

The third research question8 is evaluative and required feedback from willing research
participants. As part of the survey instrument, the researcher asked participants if they would be
willing to partake in a focus group or short telephone or in-person interview regarding the data
collection mode. Due to low response from participants, one focus group, personal interviews,
and phone interviews were arranged. After consenting to participate (Appendix I11), participants

were asked why they decided to take part in the research and about their perceptions of the

8 . . .. .
What study design factors influenced the research participants to participate? Why?
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particul

ar sampling and data collection mode through which they responded (Table 8, Appendix

IV). A total of 11 people participated in the evaluative interview portion of this study. Three

participated in the focus group, three were interviewed in person, and five were interviewed by

telephone. Four of the participants were male, seven were female. Two of the participants were

Black/African American and the rest were White/Caucasian (Table 9). All participants were

entered

Table 8

into an additional lottery to win one $25 VISA gift card.

: Evaluative interview questions

Did you receive the survey on the importance of trees and forests in the mail or in-
person?

What motivated you to complete the survey on the importance of trees and forests?

Were there any aspects of the survey that were especially interesting or relevant to you?

Were there any aspects that were especially disinteresting or irrelevant?

Have you completed other surveys in the past? (In the mail or in-person?)

How do you decide whether or not you will complete a survey?

How can survey research on topics such as the importance of trees and forests be
improved? Are there particular methods that you think are more user-friendly than
others?

Do you have any “tips” for future research on the importance of trees and forests?

Table 9: Characteristics of focus group/interview participants

Black/African American White/Caucasian
Female 2 5
Male 0 4
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Data Analysis:

One intention of this study was to collect data from a diverse, racially- and gender-
representative sample. The second intention was to examine differences in perceptions of the
importance of trees and forests. Data analysis sought to determine value differences and
similarities defining the importance of forests to people across the sample. The analysis explored
which sampling and data collection strategies were effective across sociodemographic variables
by both examining the data, and then conducting follow-up focus groups and interviews with
willing participants. Analysis further included comparing the different sampling modes: the
address-based sampling with oversampling, and the face-to-face sampling, to see if one was
more effective at yielding a representative sample than the others, or if they worked in tandem.
Differences in the substantive data on the importance of trees and forests based on the different
sampling and data collection methods, and if the data differ from that found in the preceding
focus group research were also examined.

The evaluative focus group and interviews were analyzed qualitatively by the researcher.
Notes and transcripts were read through carefully first to explore emerging ideas. Then the ideas
were documented and separated into categorical themes. The notes and transcripts were read

through a second time and assigned themes as appropriate.

Addressing survey errors:

The Tailored Design Method focuses on developing survey procedures that work in
tandem to motivate different types of people to respond to the survey. This method attempts to
minimize multiple sources of survey error including coverage, sampling, measurement, and
nonresponse, by customizing survey procedures for particular circumstances such as the topic,

sponsor, or type of respondent (Dillman et al., 2009a; de Leeuw et al., 2008). Accordingly, some
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people received the survey by USPS mail while others received it in person with an introduction
from the researcher.

As discussed in the subsequent chapters, each sampling group contributed differently to
survey errors. Low sample representativeness found in sample group 1 increased sampling error
and coverage error. Sampling error is understood as the degree to how a sample is limited to
describe a population because only some (not all) elements in the population are sampled while
coverage error is the discrepancy between the target population and the group of individuals
included in the sampling frame (Vaske, 2008; Dillman et al., 2009). Sample group 2 was more
representative of Lansing residents, decreasing coverage and sampling errors. However, sample
group 2 had less demographic and geographic exposure which tends to increase sampling error
and coverage error. A purposive sample paired with an in-person survey, as utilized for sample
group 3, increased the likelihood for more sampling and coverage errors as the element of
randomness is missing. In this context, the presence of the researcher may have influenced
participant response resulting in increasing the likelihood of a measurement error. Measurement
error is the extent to which participant’s answers are imprecise, inaccurate, or limited in the
ability to be compared to answers provided by other participants (Vaske, 2008; Dillman et al.,
2009). Collectively the combined sampling methods and survey modes provided a more diverse
sample and improved coverage and sampling error with a focus on inclusivity. The goal was to
reduce coverage errors by mixing modes (Dillman et al., 2009).

In an attempt to address non-response bias/error, or for differences between survey
participants and those in the sample that did not respond (Vaske, 2208; Dillman et al., 2009), two
samples of 40 potential participants (non-responders) were chosen from sample group 1 and

sample group 2 to be contacted and administered a shortened version of the survey instrument
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(Appendix V). Of the 80 potential participants, contact was established with 28 people. Eleven
participants agreed to complete the non-response survey. Non-response data were collected by
telephone. Of the 11 participants, all were White/Caucasian with the exception of one person

who identified as Black/African American, and 7 participants were female (Table 10).

Table 10: Characteristics of nonresponse sample

Black/African American White/Caucasian

Female 1 6
Male 0 4

The data from the nonresponse survey, though collected from a much smaller sample, did
not differ from results collected in the original survey data collection (see Chapter 4), suggesting
low nonresponse error (Vaske, 2008; Dillman et al., 2009). Participants expressed a large
percentage of agreement (measured as those responding “agree” or “strongly agree” to Likert
items) with all scales except that measuring spiritual importance in which participants expressed

46% agreement (Table 11).
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Table 11: Nonresponse percent agreement with importance scales

Importance scale Percent Agreement
Environment/Ecological function 93.9%
Economic 72.7%
Culture 81.8%
Education 90.9%
Heath & well-being 90.9%
Aesthetics 90.9%
Products 90.9%
Sense of place 72.7%
Spiritual 45.5%
Recreationt 100.0%

Tltem-level
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CHAPTER 4:

RESULTS AND DISCUSSION

Chapter 4 summarizes and discusses results from the survey questionnaire, focus groups,
and interviews. Sections are organized by results for each research question (RQ). The first
section describes the demographic characteristics of survey respondents, presents statistically
significant differences by sample group, and an explanation of errors. The second section
describes the substantive survey data and differences based on race/ethnicity, gender, and sample
group. The third section encapsulates the qualitative data collected from focus groups and
interviews evaluating the survey methodology. A brief summary of the results concludes the
chapter. All statistical analyses were conducted using the software package IBM® SPSS®

Statistics, Version 21.

Demographic characteristics of respondents:

A total of 285 Lansing residents completed the survey questionnaire. The sample was
61% female and 39% male. More women than men participated in each sample group. For
simplification in the statistical data analysis, race was categorized as White/Caucasian, Black/
African American, or Other. The sample consisted of 70% participants identifying as
White/Caucasian, 18% identifying as Black/African American, and 12% identifying as a race

other than white or black. Sample groups varied in their racial representativeness with groups 2

. . - 9 - . i
and 3 having more non-white participants . Participants were from varying educational

9 .
For review, sample group 1 was chosen randomly; sample group 2 was chosen
disproportionately random (census blocks with greater than 50% non-white racial minorities);

and sample group 3 was purposively chosen (in-person).
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backgrounds, though most (82%) had at least some college experience and 34% had a bachelor’s
degree or higher. Participants reported a variety of income levels with 38% earning up to
$25,000, 30% earning $25,000 - 50,000, and 32% earning more than $50,000. All adult age
levels were represented, though 52% of participants were 55 years and older. The largest
percentage of participants (45%) were employed full-time, 10% were employed part-time, 10%

were unemployed, and 35% were retired (Table 12)

RQ 1-A: What are the demographic characteristics of the respondents for probability

sampling paired with a mail survey data collection (sample group 1)?

Sample group 1 (randomly sampled) was 59.5% female and 41.5% male for a total of 123
participants. The majority of the group (72%) was White, 13% was Black, and 15% identified as
another race. All education levels were represented, with 21% having high school or less, 40%
having some college, 22% being a college graduate, and 18% holding a graduate or professional
degree. The income levels for sample group 1 were 28% making up to $25,000, 33% making
$25,000 to $50,000, and 40% making over $50,000. All age groups were represented, with 3%
being 18-24 years, 12% being 25-34 years, 17% being 35-44 years, 16% being 45-54 years, 29%
being 55-64 years, and 24% being 65 and older. The largest percentage of participants (49%)
were employed full time, 8% employed part time, 7% were unemployed, and 36% were retired

(Table 12).

RQ 1-B: What are the demographic characteristics of the respondents for stratified or

disproportionate sampling paired with a mail survey data collection (sample group 2)?

Sample group 2 was 68% female and 32% male for a total of 102 participants. The

majority of the group (64%) was White, 21% was Black, and 17% identified as another race. All
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education levels were represented, with 12% having high school or less, 45% having some
college, 25% being a college graduate, and 18% holding a graduate or professional degree. The
income levels for sample group 2 consisted of 34% making up to $25,000, 35% making $25,000
to $50,000, and 32% making over $50,000. All age groups were represented, with 1% being 18-
24 years, 12% being 25-34 years, 17% being 35-44 years, 15% being 45-54 years, 22% being 55-
64 years, and 32% being 65 and older. The largest group of participants (46%) were employed

full time, 14% employed part time, 4% were unemployed, and 36% were retired (Table 12).

RQ 1-C: What are the demographic characteristics of the respondents for purposive

sampling paired with an in-person survey data collection (sample group 3)?

Sample group 3 was 60% female and 36% male for a total of 60 participants. The
majority of the group (63%) was White, 20% was Black, and 17% identified as another race. All
education levels were represented, with 22% having high school or less, 35% having some
college, 26% being a college graduate, and 16% holding a graduate or professional degree. The
income levels for sample group 3 were 67% making up to $25,000, 15% making $25,000 to
$50,000, and 19% making over $50,000. All age groups were represented, with 9% being 18-24
years, 25% being 25-34 years, 9% being 35-44 years, 14% being 45-54 years, 28% being 55-64
years, and 16% being 65 and older. The largest group of participants (35%) were employed full

time, 9% employed part time, 26% were unemployed, and 31% were retired (Table 12).
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Table 12: Demographic characteristics of survey participants

Combined | Sample Sample Sample
samples | group 1 group 2 group 3

Gender Female 60.9% 58.5% 67.8% 60.4%
Male 39.1% 41.5% 32.2% 36.2%

n =285 n=123 n=102 n =60

Race White 70.1% 71.5% 63.7% 63.3%
Black 17.5% 13.0% 21.3% 20.0%

Other 12.4% 15.4% 16.7% 16.7%

Education High school or less 18.3% 20.7% 12.2% 22.4%
Some college 40.6% 39.7% 44.9% 35.0%

College graduate 17.3% 22.3% 24.5% 25.9%
Grad/professional degree 17.3% 17.6% 18.4% 15.5%

Income Up to $25,000 38.30% 28.1% 33.7% 66.7%
$25,000 - $50,000 29.50% 32.5% 34.8% 14.8%

Over $50,000 32.20% 39.5% 31.5% 18.5%

Age 18 - 24 years 3.2% 2.5% 1.0% 8.8%
25 - 34 years 14.3% 11.5% 12.1% 24.6%

35 - 44 years 15.4% 17.2% 17.2% 8.8%

45 - 54 years 15.4% 16.4% 15.5% 14.0%

55 - 64 years 26.3% 28.7% 22.2% 28.1%

65 and older 25.4% 23.8% 32.3% 15.8%

Employment | Part time 10.4% 8.4% 13.8% 9.1%
Full time 44.6% 48.7% 45.7% 34.5%

Unemployed 9.7% 6.7% 4.3% 25.5%

Retired 35.2% 36.1% 36.2% 30.9%

Because individual sample groups did have varying demographic representation, Chi-
square analyses from cross-tabulations were computed for each demographic category.
Statistically significant differences between sample groups were found for the demographic
variables employment status and income (Table 13). Sample group 3 had more participants with

lower incomes and more participants that were underemployed or unemployed.
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Table 13: Demographic differences between sample groups (Chi-square analysis)

Demographic variable df Value p

Gender 2 0.630 0.730

Race/ethnicity 4 2.619 0.623

Education level 6 4.046 0.670

Employment status 6 21.698 0.001*

Income 4 25.196 0.000*
*p<.01

Discussion of RQ 1 results and survey errors:

One objective of this study was to explore if the pairing of different survey sampling and
data collection strategies would result in a racially- and gender-representative sample. A
comparison of the demographic characteristics of each sample group provided valuable details
about the usefulness of mixing sampling and data collection methods. Sample group 1, which
received the survey via traditional methods (probability sampling paired with a mailed survey)
provided the least racial representativeness of the three sample groups, as hypothesized. Both
sample groups 2 (disproportionately random) and 3 (purposive) provided greater racial and
gender representativeness than sample 1. None of the sample groups provided exact
representation of the population (this would be very difficult to achieve), but sample groups 2
and 3 increased African American responsiveness by 7 — 8.1 percentage points (21% and 20%
respectively) and “all other” racial responsiveness by 1.3 percentage points (17% for both). For
context, Lansing is 24% African American and 15% “Other.” This demonstrates the usefulness
of mixing survey sampling and data collection methods to elicit a racially representative sample
(Table 12) as recommended by Dillman’s Tailored Design (2009a) and many other feminist and
pragmatist mixed methods researchers (de Leeuw et al., 2008; Hodgkin, 2008; Jayarantne &

Steward, 1991; Nightingale, 2003; Reinharz, 1992; Tashakkori & Teddlie, 1998).
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Women were overrepresented in each sample group with the most representation in
sample group 2 (Table 12). While the overrepresentation of women may be common in other
types of survey research (Curtin, Presser, & Singer, 2000; Moore & Tarnai, 2002; Singer, van
Hoewyk, & Maher, 2000), this is not always the case with forestry and natural resources-related
research where participants tend to be educated, older, white males (McDonough, Russell,
Burban, & Nancarrow, L., 2003; Smith & McDonough, 2001) . Since women are generally
under-represented in forestry research and decision-making processes, it is important to note that
this methodology was successful at recruiting participation by women. The methodology was
inclusive of women’s voices.

Other demographic characteristics of survey participants show representation of a variety
of educational backgrounds, income levels, age (though most participants were 55 and older),
and employment levels. There were significant differences between sample groups based on
income level and employment status. This is likely due to the fact that many participants (but not
all) in sample group 3 were recruited at community events'’ geared towards lower income
persons. Differences in age representation by sample groups, though not statistically significant,
are worth noting. While sample groups 1 and 2 had the highest percentage of persons aged 55
and older, sample group 3 had the highest percentage of persons aged 18 - 34 years. This may be
due to the community events geared towards low income persons, or, it may signify that younger
persons are more likely to complete a survey given in-person instead of received via postal mail

(Table 12).

0 . . . . .
Participants were recruited at local farmers’ markets, community food giveaways, and

neighborhood center events.
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For the purpose of RQ 1, to investigate the potential of achieving a representative sample
by mixing survey sampling and data collection modes, this explorative study provided useful
results. Borrowing from feminist and pragmatist mixed methods (Hodgkin, 2008; Jayarantne &
Stewart, 1991; Nightingale, 2003; Reinharz, 1992; Tashakkori & Teddle, 1998), combining a
sample with random, disproportionate, and purposive elements resulted in a more diverse sample
of participants. None of the utilized sampling methods were extremely useful for achieving
representativeness on their own which reflects earlier studies calling for the use of mixed

methods to appropriately answer research questions (Tashakkori & Teddle, 1998).

Survey errors

Sample group 1 was the least representative of Blacks/African Americans resulting in
increased sampling error and coverage error (Vaske, 2008; Dillman et al., 2009). Sample group 2
was more representative of Blacks/African Americans, but with less demographic coverage due
to the disproportionate sampling in census blocks with 50% or greater nonwhite inhabitants, also
increasing sampling error and coverage error (Vaske, 2008; Dillman et al., 2009). Sample group
3 was more representative of Blacks/African Americans, residents from lower income brackets,
and unemployed residents but due to the purposive sampling and in-person data collection the
element of randomness is missing. For sample group 3, the likelihood of sampling, coverage, and
measurement error increased (Vaske, 2008; Dillman et al., 2009), and it is quite time consuming
to obtain a large sample for statistical analysis. Collectively the combined sampling methods and
survey modes provided a more diverse sample for examining the importance of trees and forests
and improved coverage error with a focus on inclusivity. Mixing modes was useful for reducing
coverage error while single modes did not sufficiently cover the studied population (Dillman et

al., 2009).
49



Survey data analysis:

Data organization:

The Likert-type items in the survey questionnaire measured responses on a 5-point scale
representing “strongly disagree” (SD) to “strongly agree” (SA), allowing an additional answer
choice “don’t know” (Figure 3). The decision had to be made regarding how to analyze the data
for the “neutral” (N) and “don’t know” (DK) options. First, all analyses were conducted with the
categories N and DK combined. All analyses were repeated with the N category left as is, and
the DK category coded as missing data. The two groups of analyses were then compared. There
were statistically significant differences between analyses conducted as N and DK combined,
and DK coded as missing data. For consistency, all analyses discussed in this dissertation are
based on the data with the DK category coded as missing. Because there were differences in the
analyses, it is not accurate to say that N and DK are similar enough to consider as the same
response.

Survey items that had greater than 8% response “DK” were questions that addressed the
importance of trees and forests for cleaning and filtering water (19% DK response), the
importance of trees and forests for providing fuel (12% DK response), and a question addressing
the management of trees and forests (19% DK response). These three questions had a significant
amount of responses in the “don’t know” category. It is possible that the question language or
phrasing was confusing for people, or, that participants genuinely did not know the answer. If
used in future surveys, these questions need to be explored further for clarity and revised or

reworded.
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Figure 3: Example question from survey (for full survey see Appendix I)

The fifth question is asking about the ways in which trees and forests influence human
health and a sense of well-being. Please describe the extent to which you agree or disagree
with the following statements.

Question 5 1 2 3 4 5 6
Strongly Strongly Don’t
Disagree Neutral Agree Know

1. Trees and forests are relaxing O O O O O O

2. Trees and forests provide a place for O O O O O O

privacy/solitude

3. Trees and forests provide a place for O O O @ O O

“escape” or to “get away”

3. Trees and forests provide a connection O O O O O O

to a Higher Power

Assessing reliability:

The survey questionnaire presented Likert-type items organized by category of
importance including: environmental/ecological function, economic, culture, education, health
and well-being, aesthetics, products, sense of place, and spiritual importance. One item asked
about the recreational importance of trees and forests. Additionally, categories related to
interactions people had with trees and forests, and concerns and negative feelings people had for
trees and forests were included in the survey. Scales were created by computing the mean
responses for each category of questions.

To assess reliability, or internal consistency in item responses, Cronbach’s alpha
coefficient was computed for each scale of importance. The closer the alpha coefficient is to 1.0
the greater the internal consistency of the items in the scale. It is commonly accepted in the

social sciences that an alpha coefficient greater than 0.70 is acceptable, greater than 0.80 is good,
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and greater than 0.90 is excellent (George and Mallery, 2003). For this study, all but two of the
scales had good or excellent alpha coefficients for reliability. Two scales had questionable alpha
coefficients: those measuring economic importance (o = 0.69) and negative feelings (a = 0.64)

(Table 14).

Discussion of scale reliability:

Overall, the Likert-type items developed into scales were successful at measuring the
importance of trees and forests. Two scales from the survey showed questionable reliability via
Cronbach’s Alpha — those measuring economic importance, and those measuring negative
feelings people had towards trees and forests. Cronbach’s alpha can give an estimate of internal
consistency or the inter-relatedness of items in a scale. Questionable reliability can signify that
the questions comprising the scale may not have been measuring that which they were intended
to measure (increasing the likelihood of measurement error).

Many participants seemed to be confused about the question measuring negative feelings
towards trees and forests. In several instances, participants wrote in the comments section of the
mail survey that s/he agreed that there are several negative phenomena that accompany trees and
forests but that the positive aspects significantly outweighed the negatives. The evaluative focus
group/interviews (reported below) also found similar results in regards to the negative feelings
scale. Additionally, this particular scale was the only scale that was mostly negatively correlated
with all other scales. If participants agreed with importance scales, they tended to disagree with
the negative feelings scale. This is quite interesting because most questions comprising the
negative feelings scale were based on realistic scenarios, not questions based on opinion.
Questions addressing economic importance and negative feelings towards trees and forests need

to be reconsidered and revised in any future studies with this instrument.
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RQ 2: How are trees and forests perceived to be important by different racial/ethnic

groups?

Percent agreement with importance scales was reported as a measurement combining the
percentage of those who chose “agree” and “strongly agree.” Participants were in agreement with
most scales of importance (Table 14), and, all scales but one were positively correlated with one
another (Table 15). Positive correlations were statistically significant for all scales except that
measuring the importance of forest products which was only statistically significantly correlated
with environmental/ecological function, economics, and education. The scale measuring negative
feelings towards trees and forests was, in most cases, weakly and negatively correlated with all
other scales. The scales with the lowest percent agreement were those measuring spiritual
importance (49% agreement) and the negative feelings people may have had towards trees and

forests (36% agreement) (Table 14).

Discussion of overall importance:

Percent agreement with importance scales along with the finding that scales were
positively correlated with one another indicates an overall positive attitude towards trees and
forests. The scale measuring spiritual importance showed lower overall agreement than other
scales (49%), with responses ranging from strongly disagree to strongly agree. This suggests that
the spiritual importance of trees and forests is quite salient for some, and insignificant for others.
In the focus group discussions, one participant explained that what another considered a spiritual
experience when near trees or forests, he considered not related to spirituality, but rather, that

which enhances his sense of health and well-being. Both participants seemed to be discussing a
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similar feeling, but with different labels. This is reminiscent of literature documenting the human
need to affiliate with nature for both spiritual and health reasons related to quality of life
(Kamitsis & Francis, 2013; Kaplan, 1995; Kellert, 1985; Kellert, 1997; Kellert, 2012; Nakau et
al., 2013; Quantz, 1897; Tyrvéinen et al., 2014; and others).

Such overall agreement with importance scales underscores that trees and forests are
valued for many reasons, as discussed in the literature. The data addressed benefits more
frequently discussed among forestry professionals including environmental and ecological
function, economic importance, recreational use, and the important products provided by trees
and forests. The data also show that people interact with trees and forests in ways that provide a
special meaning that is not easily defined. Trees and forests help contribute to one’s sense of
health and well-being including spiritual and religious feelings. Trees and forests are valued for
their beauty. They also seem to play an important role in human cognitive development and
education. A deeper understanding of the many ways that trees and forests are important to
people can be used to inform and create policy that better reflects people’s perceptions and

preferences.
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Table 14: Reliability and percent agreement for importance scales

Cronbach's  Items per Percent

Importance factor Size  Min Max SD Mean Alpha scale Agreement*

Environment/Ecological

Function 285 2.7 5 0.4 4.7 0.91 12 89.0%
Economic 283 2 5 0.6 45 0.69 3 85.1%
Culture 283 2.7 5 0.6 4.4 0.81 3 83.3%
Education 285 23 5 05 47 0.85 3 91.7%
Health & well-being 285 2.7 5 0.5 4.7 0.86 3 93.3%
Aesthetics 285 2.3 5 0.4 4.9 0.89 3 97.3%
Products 282 1 5 0.8 4.4 0.83 3 80.9%
Sense of place 281 1 5 0.8 4.2 0.87 5 72.3%
Spiritual 276 1 5 1.1 36 0.84 3 48.5%
Recreation’ 285 2 5 06 4.7 n/a 1 93.9%
Interactions 284 1.8 5 0.7 4.1 0.84 10 73.3%
Concerns 281 1 5 0.8 43 0.92 6 77.8%
Negative feelings 281 1.4 5 0.6 29 0.64 9 36.1%

* Measures the combined percentage of those that chose “agree” or “strongly agree”

Tltem-level
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Table 15: Pearson correlation matrix for importance scales/item

EF EC CuU ED HW AE PR SOP SP RE IN CO

Environment/
Ecological Function (EF) 1.0

Economics (EC) A43** 1.0
Culture (CU) b51**  50** 1.0
Education (ED) b55**  38** .68 1.0

: .50 49 1.0
Health & well-being (HW) | .50** .39**

Aesthetics (AE) A2+ 41+ 460 44 63 1.0

Products (PR) A2 19** 008 .12 0.03 011 1.0

Sense of Place (SOP) A5** 4o 57 54T 397 45 008 1.0

Spiritual (SP) 31% 5%« 46 417 327 277 187 607 1.0

Recreation (RE) 47*x 3gex B3F* BEF* g5** 63** 11 .38** 33+ 10

Interactions (IN) A4Q**  3E*F  BEFX  BEF*  5IFE AQRx  13x  GgF*  GeFx  5IFF 10
Concerns (CO) B4** 3GFE AGFE A%+ Gl**  AB** (006 56%* 46%* .D12%F 5grx 10
Negative feelings (NF) -17** 01 -11 -05 -09 -01 .12 -07 -.02 -07 -15* -10

*p < .05, **p < .01, fltem-level
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Differences by race/ethnicity:

RQ 2-A Are there differences based on racial/ethnic group?

One-way Analysis of Variance (ANOVA) was conducted to test for differences in
perceptions on the importance of trees and forests by race/ethnicity. All ANOVA results were
confirmed with the non-parametric equivalent test, Kruskal Wallis, because of the use of Likert-
type and non-normally distributed data.

There was a statistically significant difference in perceptions on the environmental/
ecological importance of trees and forests for racial/ethnic groups as determined by the one-way
ANOVA (F (2, 271) = 7.608, p =.001) (Table 16). Post-hoc analyses (Tukey-Kramer test)
showed statistically significant differences between Black/African Americans and both
White/Caucasians and Others. African Americans had slightly lower mean scores (4.53) for the
environmental/ecological function scale than both Whites (4.78) and Others (4.76) (Table 17).

A statistically significant difference between racial/ethnic groups was found for
perceptions on the economic importance of trees as determined by the one-way ANOVA (F (2,
268) = 4.311, p = .014) (Table 16). Post-hoc analyses (Tukey-Kramer test) showed statistically
significant differences between Black/African Americans and both White/Caucasians and
Others. African Americans had slightly lower mean scores (4.25) for the economic importance
scale than both Whites (4.53) and Others (4.53) (Table 17).

Data from the health and well-being importance scale demonstrated a statistically
significant difference between racial/ethnic groups determined by the one-way ANOVA (F (2,
269) = 5.285, p = .006) (Table 16). Post-hoc analyses (Tukey-Kramer test) showed statistically

significant differences between Black/African Americans and both White/Caucasians and
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Others. African Americans had slightly lower mean scores (4.52) for the health and well-being
importance scale than both Whites (4.78) and Others (4.80) (Table 17).

A statistically significant difference between racial/ethnic groups was found for the sense
of place importance scale determined by the one-way ANOVA (F (2, 266) = 8.282, p = .000)
(Table 16). Post-hoc analyses (Tukey-Kramer test) showed statistically significant differences
between Black/African Americans and both White/Caucasians and Others. African Americans
had slightly lower mean scores (3.72) for the sense of place importance scale than both Whites
(4.21) and Others (4.39) (Table 17).

Another statistically significant difference for racial/ethnic groups was found for
perceptions on concerns for trees and forests as determined by the one-way ANOVA (F (2, 266)
=5.579, p =.004) (Table 16). Post-hoc analyses (Tukey-Kramer test) showed statistically
significant differences between Black/African Americans and both White/Caucasians and
Others. African Americans had slightly lower mean scores (3.94) for the concerns scale than
both Whites (4.36) and Others (4.44) (Table 17).

It is noteworthy that African Americans did not produce lower mean scores for all
importance scales (Table 17). The differences in means scores were only statistically significant
for the importance scales mentioned above. Even considering statistical significance, it is
important to see that in most cases African American mean scores were still quite favorable, or

in agreement with importance scales (falling mostly between “agree” (4) and “strongly agree”

(5)).
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Table 16: Differences in perceptions of the importance of trees and forests by race/ethnicity

(One-way ANOVA)

Importance scale/item df SS MS F p
Environment/Ecological Function 2 2412 1206 7.608 0.001
Economic 2 2971 1485 4311 0.014
Culture 2 0.747 0374 0.925 0.398
Education 2 049 0.247 0.87 0.42
Health & well-being 2 2622 1311 5284 0.006
Aesthetics 2 0504 0.252 1.655 0.193
Products 2 1817 0909 1.605 0.203
Sense of place 2 10992 5496  8.282 0.000
Spiritual 2 6.138 3.069 2.645 0.073
Recreationt 2 0644 0322 0.880 0.416
Interactions 2 2363 1182 2777 0.064
Concerns 2 6.949 3475 5579 0.004
Negative feelings 2 0943 0472 1.236 0.292

tltem level question
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Table 17: Descriptive statistics for importance scales by race/ethnicity

Importance scale/item Race/Ethnicity N  Mean Std. Dev.
Environment/Ecological Function Black/African American 48 453 0.505
White/Caucasian 192 4.78 0.368
All others 34 476 0.395
Economic Black/African American 46 4.25 0.696
White/Caucasian 191 453 0.562
All others 34 453 0.563
Culture Black/African American 46 4.40 0.694
White/Caucasian 190 4.41 0.625
All others 34 4.56 0.612
Education Black/African American 47 4.56 0.567
White/Caucasian 191 4.67 0.509
All others 34  4.66 0.617
Health & well-being Black/African American 47 453 0.601
White/Caucasian 191 4.78 0.488
All others 34 4.80 0.386
Aesthetics Black/African American 47 4.77 0.417
White/Caucasian 191 4.87 0.399
All others 34 4091 0.288
Products Black/African American 47 4.59 0.56
White/Caucasian 189 4.38 0.782
All others 34 4.46 0.812
Sense of place Black/African American 46  3.72 0.934
White/Caucasian 191 4.21 0.782
All others 32 4.39 0.824
Spiritual Black/African American 46  3.68 1.26
White/Caucasian 186 3.48 1.05
All others 32 3.93 0.957
RecreationT Black/African American 44 461 0.722
White/Caucasian 190 4.75 0.572
All others 34 4,74 0.618
Interactions Black/African American 46 3.92 0.81
White/Caucasian 192 4.15 0.613
All others 34 4.22 0.657
Concerns Black/African American 44 3.94 1.07
White/Caucasian 191 4.36 0.713
All others 34 4.44 0.771
Negative feelings Black/African American 45 3.04 0.771
White/Caucasian 190 2.93 0.571
All others 34 282 0.644

Tltem-level
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Weighting is a statistical tool used to account for oversampling and undersampling bias
in survey research (Vaske, 2008). Often researchers will use weighting as a substitution for
sample representativeness, giving more weight to variables undersampled, and less weight to
variables oversampled. Because sample group 1 (SG1) was random with low racial
representation and sample group 2 (SG2) was disproportionately random with better racial
representation, the data for SG1 were weighted11 and the ANOVA test was repeated. Results for
weighted SG1 were compared to results for unweighted SG2. This process explored if weighting
data really does result in achieving a higher degree of statistical representativeness. In other
words, the process examined if weighting data compensates for the lack of racial
representativeness in SG1.

A comparison of ANOVA results for two factors showed differences between the
weighted and unweighted data for sample groups 1 and 2 suggesting that weighting data was not
successful in compensating for the lack of racial representativeness (Table 18). A comparison of
ANOVA results for another factor showed that the statistically significant differences were found
for both sample groups 1 and 2 indicating that weighting data may have compensated for a lack
of racial representativeness (Table 18). These inconsistent results demonstrate that, in this study,
weighting data was only marginally successful in compensating for the lack of racial

representativeness.

! Formula for weighting: Weighted factor = percent in population/percent in sample group
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Table 18: Comparing weighted and non-weighted data for racial differences

Weighted
Factor: sample group 1 Sample group 2 Full sample
Importance scale/item F F F

Environment/Ecological

Function 0.233 6.525** 7.608**
Economic 3.659* 0.002 4.311*
Culture 0.868 0.808 0.925
Education 0.103 0.331 0.87
Health & well-being 0.187 2.016 5.284**
Aesthetics 1.438 0.603 1.655
Products 2.507 0.716 1.605
Sense of place 4.821** 3.652* 8.282**
Spiritual 2.37 1.563 2.645
Recreationt 0.513 0.397 0.880
Interactions 0.515 1.938 2.777
Concerns 0.241 2.759 5.579**
Negative feelings 0.28 2.579 1.236

*p <.05, **p < .01, { = item level

Item-level differences by race/ethnicity:

Previous findings from the focus group study that informed this research prompted item-
level analysis of the negative feelings scale. African Americans in the focus group study
discussed feeling unwelcome in forested areas or parks, and expressed a safety concern when
near trees or forests. Similar results were found for this study.

There was a statistically significant difference in negative feelings for trees and forests
for racial/ethnic groups as determined by the one-way ANOVA as follows: For the item “I do not
feel welcome in forests or parks”, (F (2, 259) = 6.459, p = .002) (Table 19). Post-hoc analyses
(Tukey-Kramer test) showed statistically significant differences between Black/African

Americans and both White/Caucasians and Others. African Americans had slightly higher mean
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scores (2.00) than both Whites (1.43) and Others (1.42). Further statistical significance was
found for the item “I have a safety concern when I am near trees or forests”, (F (2, 263) = 6.566,
p =.002) (Table 19). Post-hoc analyses (Tukey-Kramer test) showed statistically significant
differences between Black/African Americans and both White/Caucasians and Others. African

Americans had slightly higher mean scores (2.34) than both Whites (1.66) and Others (1.71).

Table 19: Negative feelings item-level racial/ethnic differences, One-way ANOVA

Item df SS MS F p

I do not feel welcome in forests or parks 2 12.037 6.019 6.459 0.002
I have a safety concern when | am near trees or forests 2 1652 8.26  6.566 0.002

Discussion of differences by race/ethnicity:

This study documented significant differences based on race and gender in how people
perceive the importance of trees and forests. Whites and “other” racial minorities tended to have
slightly higher mean responses than African Americans signifying a higher level of agreement
with the scale questions. These differences are of particular significance for several scales. The
exceptions to this trend are that African Americans had higher mean scores for the products scale
(timber and non-timber forest products) and the negative feelings scale.

Another exception is that whites had the lowest mean scores for the spiritual importance
scale with African Americans and all other non-white racial minorities holding the highest mean
scores, and this was statistically significant at p < .10 (this difference was not highlighted in
Table 16). Leatherberry (2000) provided an overview of African American spiritual and
historical ties to the forest. Many other studies show the spiritual significance of trees and forests

to nonwhite racial groups, mostly Native Americans in particular (Castleden et al., 2009;
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Glowacka et al., 2009; LaVelle, 2001; Pemberton, 1985; Swearer, 1998). Differences found here
provide an example underscoring the need to sample diverse audiences as the small details
sometimes can carry a great weight. Since most forest policy is representing views of older, more
affluent, white males (Anthony et al., 2004; Burns et al., 2009; McDonough et al., 2003; Taylor,
2002), the spiritual importance of trees and forests may not be considered a priority for
management objectives.

Similarly, special attention is merited for the item-level racial differences found for the
negative feelings scale. With higher mean scores than Whites and Others, African Americans
expressed feeling unwelcome in forests or parks and having a safety concern when near trees or
forests. Though African American mean scores still fall on the “disagree” end of the Likert scale
for these questions, there was much more variance in responses than for Whites and Others
(Table 17). These results concur with previous focus group findings on the importance of trees
and forests, along with literature on the lingering historical effects of racism, slavery, and civil
rights (Leatherberry, 2000; Meraji, 2015; Taylor, 2002).

Data show that one size does not fit all, giving even more strength to the argument that
diversity in sampling is critical for measuring the importance of trees and forests and
understanding the nuances among people groups that may affect forest use. This is especially
imperative if data will be used to develop policy affecting all people. Analyses also showed that,
for this study in particular, weighting data does not necessarily compensate for lack of racial

representativeness.
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Differences by gender:

RQ 2-B: Are there differences based on gender both within and between racial/ethnic

groups?

Part 1: Gender differences within entire sample:

An Independent Samples t-test was conducted to assess differences in perceptions on the
importance of trees and forests by gender. All results were compared with those from the non-
parametric equivalent, Mann-Whitney U test, because of the use of Likert-type and non-normally
distributed data. For all but two importance scales, women’s mean scores were higher than those
from men, indicating a higher level of agreement (Table 20). The two exceptions to this include
the products scale, and the negative feelings scale. Differences in scores were statistically

significant for the following (Tables 20 and 21):

e Environmental/ecological function scale: The difference in scores for females (4.79 +

0.355) and males (4.67 + 0.449) was significant with t(269) = 2.350, at p = .019.
e Cultural scale: The difference in scores for females (4.52 + .569) and males (4.33 £ .685)
was significant with t(266) = 2.50, at p = .013.

e Education scale: The difference in scores for females (4.77 £ .414) and males (4.48 +

.622) was significant with t(267) = 4.679, at p = .000.

e Health and well-being scale: The difference in scores for females (4.82 £+ .411) and males

(4.67 + .551) was significant with t(267) = 2.625, at p = .009.

e Aesthetics scale: The difference in scores for females (4.91 + .328) and males (4.79 +

.440) was significant with t(267) = 2.463, at p = .014.
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e Sense of place scale: The difference in scores for females (4.24 + .784) and males (4.02 =

.846) was significant with t(266) = 2.148, at p = .033.
e Spiritual scale: The difference in scores for females (3.72 = 1.07) and males (3.32 + 1.09)

was significant with t(261) = 2.943, at p = .004.

Table 20: Descriptive statistics for importance scales by gender

Importance scale Gender N  Mean Std. Dev.
Environment/Ecological function Female 165 4.79 0.355
Male 106  4.67 0.449
Economic Female 161 450 0.570
Male 106 4.48 0.616
Culture Female 163 4.52 0.569
Male 105 4.33 0.685
Education Female 164 477 0.414
Male 105 4.48 0.622
Heath & well-being Female 163 4.82 0.411
Male 106  4.67 0.551
Aesthetics Female 163 491 0.328
Male 106  4.79 0.440
Products Female 160 4.42 0.783
Male 106 4.42 0.736
Sense of place Female 162 4.24 0.784
Male 106  4.02 0.846
Spiritual Female 159 3.72 1.074
Male 104 3.32 1.089
Recreationt Female 161 4.80 0.459
Male 104 4.64 0.709
Interactions Female 163 4.20 0.616
Male 106  4.05 0.672
Concerns Female 163 4.34 0.797
Male 104 4.26 0.804
Negative feelings Female 162 291 0.644
Male 104 2.97 0.601

Tltem-level
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Table 21: Differences in perceptions of the importance of trees and forests by gender,
Independent Samples t-test

Importance scale t df p
Environment/Ecological function 2.350 269 0.019
Economic 0.200 265 0.842
Culture 2.500 266 0.013
Education 4.679 267 0.000
Heath & well-being 2.625 267 0.009
Aesthetics 2.460 267 0.014
Products 0.060 264 0.952
Sense of place 2.148 266 0.033
Spiritual 2.943 261 0.004
Recreationt 2.189 263 0.029
Interactions 1.927 267 0.055
Concerns 0.800 265 0.425
Negative feelings -0.761 264 0.447

Tltem-level

Part 2: Gender differences between racial/ethnic groups:

Analysis 1:

. 12
In order to address the second part of research question 2-B™ , two analyses were

conducted. First, the data file was split by racial/ethnic group, and then Independence Samples t-
tests were conducted for each group to analyze gender differences between race/ethnic groups.
All results were compared with those from the non-parametric equivalent, Mann-Whitney U test,

because of the use of Likert-type and non-normally distributed data. For this analysis, there were

12 . s . .
RQ 2-B: Are there differences based on gender both within and between racial/ethnic groups?
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no statistically significant differences found for African Americans and all other non-white racial
groups. This may be due to the low sample size for each of those racial categories (n =41 and n
= 31 respectively). However, statistically significant differences between genders were found for
Whites.

White women had higher mean scores than white men for all importance scales except

negative feelings (Table 22). Differences were statistically significant as follows (Table 23):

e Environmental/ecological function scale: The difference in scores for white females (4.83

+ 0.302) and white males (4.70 + 0.446) was significant with t(190) = 2.363, at p = .019.
e Cultural scale: The difference in scores for white females (4.50 £ .554) and white males
(4.46 = .635) was significant with t(188) = 2.418 , at p = .017.

e Education scale: The difference in scores for white females (4.78 £ .408) and white males

(4.48 £ .598) was significant with t(189) = 4.121, at p = .000.

e Health and well-being scale: The difference in scores for white females (4.85 + .401) and

white males (4.67 + .589) was significant with t(189) = 2.458, at p = .015.

e Aesthetics scale: The difference in scores for white females (4.92 + .338) and white
males (4.79 = .473) was significant with t(189) = 2.209, at p = .028.

e Sense of place scale: The difference in scores for white females (4.30 + .737) and white

males (4.05 + .834) was significant with t(189) = 2.120, at p = .035.

e Spiritual scale: The difference in scores for white females (3.66 + 1.012) and white males

(3.18 £ 1.042) was significant with t(184) = 3.126, at p = .002.

e Interactions scale: The difference in scores for white females (4.23 £ .950) and white

males (4.04 + .635) was significant with t(190) = 2.072, at p = .04
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Table 22: Descriptive statistics for importance scales, white males and females

Importance Scale/item N  Mean Std. Dev.
Environment/Ecological Function White females 119 4.83 0.302
White males 73 470 0.446
Economic White females 118 4.57 0.510
White males 73  4.46 0.635
Culture White females 118 4.50 0.554
White males 72 4.28 0.709
Education White females 119 4.78 0.408
White males 72 448 0.598
Health and well-being White females 118 4.85 0.401
White males 73 4.67 0.589
Aesthetics White females 118 4.92 0.338
White males 73 479 0.473
Products White females 116 4.39 0.785
White males 73 435 0.782
Sense of Place White females 118 4.30 0.737
White males 73  4.05 0.834
Spiritual White females 115 3.66 1.012
White males 71  3.18 1.042
Recreationt White females 118 4.84 0.413
White males 72 460 0.744
Interactions White females 119 4.23 0.590
White males 73 4.04 0.635
Concerns White females 119 4.42 0.646
White males 72 4.26 0.806
Negative feelings White females 118 2.88 0.576
White males 72 3.02 0.557

Tltem-level
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Table 23: Differences in perceptions of trees and forests by white males and females,
Independence Samples t-test

Importance scale t df p
Environment/Ecological function 2.363 190 0.019
Economic 1.399 189 0.163
Culture 2.148 188 0.017
Education 4121 189 0.000
Heath & well-being 2.458 189 0.015
Aesthetics 2.209 189 0.028
Products 0.303 187 0.762
Sense of place 2.120 189 0.035
Spiritual 3.126 184 0.002
Recreationt 2.879 188 0.004
Interactions 2.072 190 0.040
Concerns 1.516 189 0.131
Negative feelings -1.570 188 0.118

Tltem-level

Analysis 2:

A combined gender and race/ethnicity variable was created for the second analysis to

address the second part of research question 2-813. This variable categorized participants as a)
black females, b) black males, c) white females, d) white males, e) all other females, and f) all
other males. One-way Analysis of Variance (ANOVA) was conducted to assess differences by
the combined gender and race/ethnicity category. All ANOVA results were confirmed with the
non-parametric equivalent test, Kruskal Wallis, because of the use of Likert-type and non-

normally distributed data.

1 . . . .
3 RQ 2-B: Are there differences based on gender both within and between racial/ethnic groups?
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A statistically significant difference between combined gender and racial/ethnic groups
was found for the environmental/ecological function importance scale determined by the one-
way ANOVA (F (5, 257) = 2.906, p = .014) (Table 24). Post-hoc analyses (Tukey-Kramer test)
showed weakly (p < .10) statistically significant differences between black females and white
females, and between black males and white females. Black females (4.60) and black males
(4.54) had slightly lower mean scores for the environmental/ecological function importance scale
than white females (4.79).

Another statistically significant difference between combined gender and racial/ethnic
groups was found for the economic importance scale determined by the one-way ANOVA (F (5,
254) = 2.547, p = .029) (Table 24). Post-hoc analyses (Tukey-Kramer test) showed statistically
significant differences (p < .05) between black females and white females. This difference was
weakly (p <.10) confirmed with the non-parametric equivalent Kruskal Wallis test. Black
females had slightly lower mean scores (4.16) for the economic importance scale than white
females (4.57).

Differences between combined gender and racial/ethnic groups were found statistically
significant for the educational importance scale determined by the one-way ANOVA (F (5, 255)
=4.749, p =.000) (Table 24). Post-hoc analyses (Tukey-Kramer test) showed statistically
significant differences (p < .01) between white females and white males. White females had
slightly higher mean scores (4.78) for the educational importance scale than white males (4.48).

A statistically significant difference between combined gender and racial/ethnic groups
was found for the sense of place importance scale determined by the one-way ANOVA (F (2,
254) = 4.287, p = .001) (Table 24). Post-hoc analyses (Tukey-Kramer test) showed statistically

significant (p < .05) differences between black males and both white females and all other
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females. Black males had slightly lower mean scores (3.51) for the sense of place importance
scale than both white females (4.30) and all other females (4.45).

Differences between combined gender and racial/ethnic groups were found statistically
significant for the spiritual importance scale determined by the One-way ANOVA (F (5, 255) =
2.748, p = .019) (Table 24). Post-hoc analyses (Tukey-Kramer test) were unclear. Similarly,
differences were found for the concerns scale determined by the One-way ANOVA (F (5, 259) =

3.121, p =.009 (Table 24). Post-hoc analyses were unclear.

Table 24: Differences in perceptions on the importance of trees and forests by race/ethnicity and
gender combined (One-way ANOVA)

Importance scale df SS MS F p

Environment/Ecological function 5 2.26 0452 2906 0.014
Economic 5 4303 0861 2547  0.029
Culture 5 2935 0587 1506  0.188
Education 5 6.208 1.242 4749  0.000
Heath & well-being 5 2.19 0.438 1937  0.089
Aesthetics 5 1.104 0221 1539 0.178
Products 5 2508 0502 0.872 0.501
Sense of place 5 13.431 2.686 4.287 0.001
Spiritual 5 15589 3.118 2748  0.019
Recreationt 5 2.832  0.566 1.715  0.132
Interactions 5 3.379 0.676 1.641 0.149
Concerns 5 9584 1917 3121  0.009
Negative feelings 5 1.401 0.28 0.754 0.584

Tltem-level

Discussion of gender differences:

In concordance with literature that women tend to exhibit greater environmental concern
(Bell & Braun, 2010; Dietz et al., 2002; Hunter et al., 2004; McCright & Xiao, 2014), women
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had higher mean scores (indicating a higher level of agreement) for all but two importance
scales. This was significant for environmental/ecological function, cultural importance,
educational importance, health and well-being, aesthetics, sense of place, and spirituality.
Women and men agreed equally on the importance of trees and forests for providing timber and
non-timber products. Men showed slightly higher agreement with the negative feelings scale,
which poses an interesting question about the gendered nature of people’s perceptions of trees
and forests. In this study, women had higher levels of agreement with many facets of trees and
forests, and were in disagreement with the inherent negative aspects of trees and forests.

Gender differences between racial/ethnic group were difficult to establish with certainty.
This may be due to the low representation of non-white participants. The first analysis found
significant differences between white females and white males; however, no significant gender
differences were found for African Americans and other non-white minorities. The second
analysis examined differences between participants based on their gender and race combined into
one variable. A significant finding from this analysis is that white females, overall, expressed
higher levels of agreement with most importance scales than white males, black females and
males, and all other females and males. These results demonstrate the impact of having a diverse
sample in order to capture the range of perceptions on the importance of trees and forests, and
the necessity to analyze racial and gender differences if interested in fully understanding these
perceptions. With women of color leading environmental justice activism in their communities
(Kaalund, 2004; Verchick, 2004), it is necessary to investigate the gendered racial differences

further for clarity and understanding.
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Differences by Sample Group:

RQ 2-C Are there differences based on the different sampling and data collection methods?

For all scales except that measuring negative feelings, sample group 3 (purposive/in-
person) mean scores were higher than those from sample groups 1 (random) and 2
(disproportionate), indicating a higher level of agreement (Table 25). One-way Analysis of
Variance (ANOVA) was conducted to test for differences in perceptions on the importance of
trees and forests by sample group. All ANOVA results were confirmed with the non-parametric
equivalent test, Kruskal Wallis, because of the use of Likert-type and non-normally distributed
data.

There was a statistically significant difference in perceptions on the cultural importance
of trees and forests for sample groups as determined by the one-way ANOVA (F (2, 278) =
3.973, p =.02) (Table 26). Post-hoc analyses (Tukey-Kramer test) showed statistically
significant differences between sample group 1 and sample group 3. Sample group 1 had slightly
lower mean scores (4.35) for the cultural importance scale than both sample group 2 (4.44) and
sample group 3 (4.63) (Table 25).

A statistically significant difference in perceptions on the educational importance of trees
and forests for sample groups was also found as determined by the one-way ANOVA (F (2, 280)
=3.094, p =.047) (Table 26). Post-hoc analyses (Tukey-Kramer test) showed weakly
statistically significant differences (p < .10) between sample group 1 and sample group 3.
Sample group 1 had slightly lower mean scores (4.62) for the educational importance scale than
both sample group 2 (4.63) and Sample Group 3 (4.81) (Table 25). However, this result was

weakly confirmed (p < .10) with the non-parametric equivalent, Kruskal Wallis test.
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Differences in perceptions on the sense of place importance of trees and forests for
sample groups was also found statistically significant as determined by the one-way ANOVA (F
(2, 276) = 3.61, p = .028) (Table 26). Post-hoc analyses (Tukey-Kramer test) showed statistically
significant differences (p < .05) between sample group 1 and sample group 3. Sample group 1
had slightly lower mean scores (4.07) for the sense of place importance scale than both sample

group 2 (4.11) and sample group 3 (4.41) (Table 25).

75



Table 25: Descriptive statistics for importance scales by sample group

Importance Scale/ltem N Mean  Std. Dev.
Environment/Ecological Function Group 1 123 4.72 0.417
Group 2 102 4.69 0.435
Group 3 60 4.84 0.286
Economic Group 1 121 4.47 0.595
Group 2 101 4.49 0.606
Group 3 59 452 0.566
Culture Group 1 123 4.35 0.658
Group 2 98 444 0.636
Group 3 60 4.63 0.538
Education Group 1 123 4.62 0.563
Group 2 100 4.63 0.550
Group 3 60 481 0.364
Health and well-being Group 1 122 473 0.508
Group 2 101  4.70 0.529
Group 3 60 4.86 0.418
Aesthetics Group 1 122 4.83 0.438
Group 2 101 4.84 0.393
Group 3 60 4.93 0.236
Products Group 1 119 4.43 0.707
Group 2 101 4.37 0.834
Group 3 60  4.50 0.722
Sense of Place Group 1 121 4.07 0.850
Group 2 99 411 0.874
Group 3 59 441 0.682
Spiritual Group 1 118 3.50 1.045
Group 2 98 3.56 1.178
Group 3 58 3.76 1.082
Recreationf Group 1 121 4.68 0.622
Group 2 98 4.72 0.622
Group 3 58 4.86 0.476
Interactions Group 1 122 4.13 0.621
Group 2 101  4.05 0.731
Group 3 59 4.28 0.557
Concerns Group 1 122 4.20 0.794
Group 2 100 4.35 0.812
Group 3 57 4.45 0.790
Negative feelings Group 1 121 2.98 0.681
Group 2 101 2091 0.636
Group 3 57 2.89 0.550
Tltem-level
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Table 26: Differences in the perceptions of the importance of trees and forests by sample group

Independent variable df SS MS F p

Environment/Ecological

Function 2 0.844 0422 2631 0.074
Economic 2 0.084 0.042 0.119 0.887
Culture 2 3.122 1561  3.973 0.02
Education 2 1.69 0.845 3.094 0.047*
Health & well-being 2 0992 0496 1996  0.138
Aesthetics 2 0469 0.235 1.566 0.211
Products 2 0.603 0.302 0524 0.593
Sense of place 2 4931  2.465 3.61 0.028
Spiritual 2 2643 1322 1.089  0.338
Recreationt 2 1.344 0.672 19 0.152
Interactions 2 1994  0.997 2355 0.097
Concerns 2 2.575 1.288 2.014 0.135
Negative feelings 2 0415 0.208 0.508 0.603

tItem-level *This finding was confirmed weakly (p < .10) with the Kruskal Wallis test

Discussion of sample group differences:

A purpose of this study was to obtain a representative sample through mixing sampling

and data collection methods. One aspect of this methodological exploration was to examine for

differences between the sample groups. Sample group 3 had a higher level of agreement with all

scales except that measuring negative feelings (statistically significant for three scales). This

does lead to questioning if the in-person survey mode combined with purposive sampling had

some effect on participant response, which is often discussed in survey research literature

(Dillman et al., 2009a). For example, participants in sample group 3 had a personal interaction

with the researcher before and after completing the survey. This may have affected response.

Also, the presence of a researcher may have influenced a participant to respond more favorably
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than if they had received the survey anonymously in the mail. There is also the issue of bias.
Perhaps several participants with a more favorable attitude towards trees and forests chose to
participate because of the salience of the topic. A deeper exploration of the sample group

differences may be explored in the future to provide a better understanding of these potential

nuances.

Path Analysis:

A path analytic approach was used to understand more complex relationships between
race, gender, and education level. Path analysis uses regression models to analyze “chains” of
influence, or direct and indirect effects when there are several predicting independent variables.
It is a method that is powerful for assessing the strengths of complex relationships in
hypothesized models (Agresti & Finlay, 1997; Propst & Koesler, 1998; Streiner, 2005), such as
if variable X influences variable Y, which in turn influences variable Z. Path analysis cannot
prove causality, but it can help make more sense of complex relationships (Streiner, 2005).
Endogenous and exogenous variables were chosen for this analysis based on correlated
relationships (Table 27) and to examine if education level (exogenous) was influencing, or

mediating relationships between variables.
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Table 27: Pearson correlations for variables used in path analytic approach

RA EL GE EF CO
RA Race 1.0
EL Education level 0.108 1.0
GE Gender 0.039 -0.043 1.0
EF Eco. Function 0.208** 0.198**  -0.142* 1.0
CO Concerns .195** 153* -0.049 0.536** 1.0

*p < .05, **p < .01

Earlier ANOVA analyses showed that there was a statistically significant relationship
between race/ethnicity and concerns for trees and forests. Participant education level and
race/ethnicity were both correlated with concerns, though education level and race were not
correlated with each other (Table 27). Attempting to examine strengths of the relationships and
potential spurious correlations, the first path model explored if participant education level (EL)
mediated the relationship between race/ethnicity (RA), and concerns (CO) people had for trees
and forests (Figure 4). Gender was excluded from the initial proposed model because gender was

not significantly correlated with any of the other endogenous or exogenous variables.

Figure 4: Proposed path model for race, education level and concerns people had for trees and
forests

Race/Ethnicity Concerns

Education level

CO=xRA+xEL+¢e
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Path coefficients showed that race/ethnicity had both a direct and an indirect effect on
concerns. The indirect effect was mediated by the influence of education level in a positive
direction, indicating that as education increases, concerns also increase. Education level
mediated the effects of race for measuring concerns people had for trees and forests (Figure 5).
Statistically significant at p values less than .05 and .01, this effect accounts for 5.3% (R* = .053)
of the variance in the model. The correlation between race and concerns may be somewhat

spurious as education level appears to mediate the effects of race on concerns.

Figure 5: Full path model for race, education level and concerns people had for trees and forests

195%*
Race/Ethnicity Concerns

174** A37*

R2 = 053 3 Education level

*p<.01,**p<.01

To further investigate if there were any possible gender differences despite the lack of
significant correlation with other variables, the data file was split into two groups (males and
females) and the model (Figure 4) was tested a second time. Splitting the data into male and
female groups resulted in statistically significant findings related to gender differences. Path
coefficients showed that for women, but not men, race/ethnicity had both a direct and an indirect
effect on concerns (Table 28). The indirect effect was mediated by the influence of education
level in a positive direction, indicating that, for women, as education increases, concerns also

increase. Education level mediated the effects of race on concerns people had for trees and
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forests (Figure 6). This was statistically significant at p values less than .01 and the effect

accounts for 10.8% (R? = .108) of the variance in the model.

Table 28: Path coefficients of a model for race, educational level, and concerns for trees and

forests
Endogenous (Dependent)
Variable RA EL R? F  Significance
Concerns (CO)
Full sample 0.174 .137* 0.053 7.343 el
Males 0.065 0.032 0.005 0.262 ns
Females 0.26 0.197 0.108 9.339 ol

*p<.05 **p<.01

Figure 6: Full path model for race, education level and concerns for trees and forests,

females only
260%*
Race/Ethnicity Concerns
.260%* 497+
R2 =.108 Education level

**p < .01

Earlier ANOVA tests showed that there was a statistically significant relationship
between race/ethnicity and the perceived importance of environmental and ecological function of
trees and forests. An Independent Samples t-test also showed statistically significant gender

differences in the perceived importance of environmental and ecological function of trees and
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forests. Education level, race/ethnicity, and gender were correlated with environment/ecological
function, though education level, race, and gender were not significantly correlated with each
other (Table 27). Attempting to examine strengths of the relationships and potential spurious
correlations, the second path model assessed if education level (EL) mediated the relationship
between race/ethnicity (RA) and environment/ecological function (EF) of trees and forests
(Figure 7). The proposed model includes the relationship between gender (GE) and perceptions
of the importance of environmental and ecological function, and shows the weak but positively

correlated relationship between gender and race/ethnicity.

Figure 7: Proposed path model for education level, race and the environmental and ecological
function of trees and forests

Gender

Race/Ethnicity Env/Eco Function

Education level

EF =x;RA + XEL + e;
EF = x;GE + e,
EL =x;RA +e3

EF =x:RA +e4
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Path coefficients showed that race/ethnicity had both a direct and an indirect effect on
environment/ecological function. The indirect effect was mediated by the influence of education
level in a positive direction, indicating that as education increases, perceived importance of the
environmental and ecological function of trees and forests also increase. The finding was
statistically significant at p values less than .05 and .01 (Figure 8). This effect accounts for 7.6%
(R? =.076) of the variance in the model. The correlation between race and
environment/ecological function may be somewhat spurious as education level appears to
mediate the effects of race on concerns. The path coefficients also showed that gender had a
direct effect on perceived importance of the environmental and ecological function of trees and
forests. This effect appears to be unmediated by other variables. There were no additional
statistically significant findings based on gender when analyzing the date file split into groups of

males and females.

Figure 8: Full path model path model for education level, race and the environmental and
ecological function of trees and forests

Gender

-.142*

.208**
Race/Ethnicity Env/Eco Function

178%* .193%*
Education level

R2=.076

*p<.01,**p<.01
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Discussion of path analysis:

A path analytic approach was implemented to further understand the complex
relationships between variables and if there was any effect on perceptions. Specific variables
were chosen based on relationships with race and gender, which are the focus of this study.
Earlier analyses in this chapter may lead one to wonder why the income level or employment
status variables were not included in the path models. Income level and employment status
variables were not correlated with environmental and ecological function or concerns (the
endogenous variables in the path models). However, income level and employment were
correlated with education level, and educational level may have an effect on income level and
employment status. All these things considered, educational level was chosen as a potential
mediating variable for the path model.

In these analyses, participant education level mediated the relationship between race and
concerns for trees and forests, and also race and perceptions of the environmental/ecological
importance of trees and forests. When analyzed further, the finding that education level mediated
the relationship between race and concerns for trees and forests was found to be stronger for
women as the model explained 10.8% of the variance, compared to 5.3% for the full sample.
These findings provide an additional and interesting nuance to understanding the importance of
trees and forests from diverse perspectives in that one’s education level plays a role in people’s
environmental perceptions, and for women, it seems to play a stronger role for environmental
concern. For men, another variable may mediate this relationship. These findings resonate with
other research studies that suggest education level is associated with higher levels of
environmentalism (Arcury & Christianson, 1990; Arcury, Johnson, & Scollay, 1986; McMillan,

Hoban, Clifford, & Brant, 1997; Milbrath, 1984; Van Liere & Dunlap, 1980) and studies
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showing that women exhibit greater environmental concern (Bell & Braun, 2010; Dietz, Kalof,
& Stern, 2002; Hunter, Hatch, & Johnson, 2004; McCright & Xiao, 2014).

There are many possible ways to conduct a path analysis with these data. A simple
exploration was conducted to see if there were some connections related to the literature. Other
relationships between variables need to be further explored. Research suggests that
environmental value orientations (spiritual, utilitarian, etc.) do influence perceptions related to
forest management (Dutcher et al., 2007; Li et al., 2010). Future path models may investigate if
one’s sense of place, or one’s spiritual connection to trees and forests mediates the effects of

race, gender, age, etc., on perceived importance of trees and forests.

Participant evaluation of survey methodology:

RQ 3: What study design factors influenced the research participants to participate?

A total of eleven people participated in the evaluative portion of this study, via personal
interviews and focus group. Six participants received the survey via mail and five received the
survey in person. Of the 11 participants, seven were female, four were male, two were

Black/African American, and nine were White/Caucasian (Table 29).

Table 29: Characteristics of evaluative sample

n=11 Black/African American White/Caucasian
Female 2 5
Male 0 4
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Data were analyzed qualitatively. First, notes and transcripts were read through carefully
to explore emerging ideas. The ideas were then documented and separated into categorical
themes. Then, the notes and transcripts were read through a second time and assigned themes as
appropriate. Themes included participant motivation, opinions towards surveys in general, the
most and least interesting aspects of the survey, and tips offered by the participants to improve

survey research (Table 30).

Table 30: Focus group/interview themes

Received survey by mail 6 participants (n = 11)

Motivation to participate Interest in topic
Opportunity to express opinion
Influence decision-making

Opinions towards surveys in general Mostly positive

Most interesting aspect Spiritual value questions
Health & well-being questions
Environment/ecological function questions

Least interesting aspect Questions about negative feelings associated
with trees and forests
Tips Shorten survey

Survey in-person at baseball stadiums,
shopping malls

Survey in-person with option to take home
with postage paid envelope

Motivation to participate:

Participants were asked about their motivation to participate in the survey on the
importance of trees and forests. Consistently, participants answered that they had an interest in
the topic, or that they wanted to take the opportunity to express their opinion. One participant
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even offered that they were interested in the opportunity to influence decision-making. The

following quotes are directly from the interviews and focus group:

“I like the subject matter.”

“I thought it was important to have an opinion about it and to express that opinion. If |
could express it to the DNR I would. But I don’t have the opportunity.”

“Because I love trees and so if it’s going to help in decision making hopefully in a way
that [ would want it to. I don’t know, see, I never know what they are going to do with
the information that they get.”

Opinions towards surveys in general:

When asked about their opinions towards surveys in general, participants expressed an
overall positive view. Similar to their motivation to participate, they explained that they would
participate in a survey if they felt the topic was important, relevant to them, or contributing to
something positive. The exception to this was any survey that was also asking for a financial
contribution or excessive personal information. The quotes that follow provide direct examples:

“I have always been a very, very willing survey person. Actually, more so if it came in
the mail, because you have longer to work on it.”

“Well, it has to be interesting to me...That would be the biggest thing. A lot of them are
nonsense surveys | just throw away more for business or for their capitalization. They
thought maybe I would contribute to their business, that’s something I don’t care for. But
this 1s more personal for me.”

“As long as a postage paid envelope is enclosed especially with the cost of postage going

2

up.

“The ones that ask to send a donation along with it I usually don’t complete.”
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Most interesting aspects:

Participants were asked if there were any aspects of the survey that were especially
interesting. Their favorite aspects of the survey included those addressing the spiritual value of
trees and forests, questions related to health and well-being, and questions about the
environmental and ecological function of trees and forests. In their view, the spiritual value and
the contribution to a sense of health and well-being are often undervalued aspects of trees and
forests. Additionally, the environmental and ecological function of trees and forests was viewed

as a priority. The following quotes are examples directly from the participants:

“I have to say my favorite part of the survey was Question 9 because it’s a little more
spiritual. | really like it.”

“Well I thought this was important, what they provide like, filter oxygen, provided
oxygen so shelter and that kind of thing, I thought that was important.”

“I consider myself a spiritual person but I was more drawn to the question about balance
of life and relaxing than I was to the spiritual aspect of it, making me closer to the
Creator, I don’t think necessarily the two questions are related but I like the relaxing
balance aspect better than the spiritual aspect, coming from a spiritual person.”

“I would agree that it affects both health-wise, being able to relax and have that down
time, it’s good for your physical and mental health. But I focus on the spiritual only
because that is where | feel God, where | sense the presence of a creator, not in a church.l
just can’t see anybody looking at the things of nature and not being amazed. It’s just not
only not being amazed how they can possibly think it came from nowhere just kind of
magically appeared like that, it is so complex down to the tiniest smallest thing, the
exquisite colors of an insect, the color of a butterfly, the many, many different colors of a
butterfly, and the coloration of their wings. How it can smell so divine!”

Least interesting aspects:
The participants were also asked about their least favorite aspects of the survey. The main

response from this question addressed the discomfort they felt about the questions on negative
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feelings associated with trees and forests. Participants felt this question was odd because it
seemed out of place, and in contrast to the rest of the survey. They also felt the question was
confusing because the value of trees and forests cannot be overshadowed by the perceived

negative associations. The following quotes provide examples:

“The very last question was my least favorite. It seemed out of place.”
“I just thought who could say anything negative about trees?”
“I felt awkward answering the last question because even though there are some pesty

things that come along with trees, they are worth so much more than those pesty things! |
had a hard time answering that question.”

Tips to improve survey research:

Lastly, participants were asked if they had any advice, tips, or comments about how to
improve survey research in general, how to increase representation, and specifically for studying
the importance of trees and forests. A few participants suggested shortening the survey
instrument, especially if surveying in person. For surveys in general, participants recommended
surveying at baseball stadiums (Comerica Park in Detroit) that attract diverse people from all
across the state of Michigan, or even shopping malls. They also encouraged surveying in person,
at shopping malls or farmers markets, with the option to take the survey home with a postage

paid envelope for return. The following quotations serve as direct examples from the data:

“My first thought was to go to a Tiger baseball game because people are from Grand
Rapids and Flint and all around the state.”

“Certainly the people at the farmers markets, they should have interest and the people
who came there certainly should have an interest.”

“I am assuming malls would, you would sure get diversity but I don’t know if you would
get anybody interested. Could you just have them take the survey home, not necessarily
have them fill it out there, that kind of thing? Maybe that would work, that’s the best I
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can tell you. If you had it all set up with a return address stamped and all that and they
were interested enough to ask you or you promoted it that way.

Discussion of evaluative findings:

The evaluative data collection revealed that participants chose to complete the survey
because they had an interest in the topic, or were taking the opportunity to express their opinion.
None of the focus group participants discussed the VISA gift card lottery incentive as a reason
for completing the survey. Focus group and interview participants had mostly positive feelings
towards surveys in general, and provided practical tips to improve the survey research process.
Some of the tips at first do not seem useful or feasible for the goals of this study or future studies
on the importance of forests. It may be worthwhile to explore the practicality of conducting
surveys in a shopping mall or baseball stadium to contribute to the development of a
representative sample.

Focus group and interview participants also elaborated on the survey questions that were
most interesting and those that were least interesting, which is helpful for further survey
development. From the results of the focus group and interviews, it seems clear that only those
interested in the topic of trees and forests continued their participation through the evaluative
feedback, presenting an additional bias. Lastly, the sample for this phase of the research was not

racially representative. Rather it was over-representative of white Lansing residents and females.

Summary of results and discussion:

This study had two purposes. It examined the usefulness of mixing survey sampling and

data collection modes to achieve a racially/ethnically- and gender- representative sample for
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understanding the importance of trees and forests. The results indicate that mixing sampling
methods and data collection modes does increase the racial representativeness of survey
participants, thus providing a contribution to the goals of sustainable forests management
(collecting data on the diversity of ways the trees and forests are important from the diversity of
people).

Findings show that there are important differences based on race/ethnicity and gender in
how people perceive trees and forests to be important, addressing the second purpose of this
study. Data also show that there may be mediating factors accompanying race (and perhaps
gender) influencing perceptions on the way trees and forests are valued. The findings presented
provide strong support to collect data from diverse audiences if committed to sustainable forests
management.

Survey findings concurred with qualitative data from an earlier study informing this
research showing that the developed metrics were acceptable for measuring the importance of
trees and forests. Some aspects of the survey need revisions for participant clarity. Responses
from evaluative focus groups and interviews provided valuable feedback on this particular study

and the survey research process in general.
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CHAPTER &:

CONCLUSION

The United States has committed itself to sustainable forests management (SFM) which
considers the needs of present and future generations across the ecological, economic, and social
dimensions of forest use. SFM calls attention to the social aspects of forest management by
requiring the participation of an informed, aware, and engaged public. This presents a need for
research on the social dimensions of forestry, including understanding perceptions of the
importance of trees and forests, to support the goals of SFM. However, the literature suggests
those participating in forestry research are mostly middle- to senior-aged, educated, white males
inaccurately representing the diversity of the United States populace.

Many natural resource professionals attribute the absence of diverse participants in
forestry research to a lack of interest from those that do not participate. However, data suggest
that people do not participate because of the lack of opportunity and access, resulting in justice
and equity issues. Understanding perceptions from the diversity of people is vital because
perceptions may influence support (or lack of) for forest management. The significance of this
issue only grows as the U.S. continues to diversify.

Responding to the justice and equity issue of low representation of racial/ethnic
minorities and women in SFM research, this study explored the mixing of survey sampling and
data collection techniques with the intention to achieve a representative sample. The exploration
resulted in a racially representative sample and collected diverse data on the importance of trees

and forests uncovering nuanced differences based on race, gender, and sample group. This
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chapter provides a brief summary of the findings, directions for future research, study

limitations, implications, and a conclusion.

Summary of the findings:

Mixing methods and sample representativeness

One study objective was to examine the usefulness of mixing survey sampling and data
collection methods to achieve a racially/ethnically- and gender- representative sample for
understanding the importance of trees and forests. More specifically, three different pairings of
sampling and data collection methods were tested: Sample group 1 was randomly chosen and
received a survey questionnaire in the postal mail. Sample group 2 was chosen
disproportionately random and also received a survey questionnaire in the postal mail. Lastly,
sample group 3 consisted of participants chosen purposively and received a survey questionnaire
in person with an introduction to the study including relevant background information. The
survey data collection was followed by interviews and a focus group with willing survey
participants to discuss the survey research process.

Combining methods provided a useful methodology for achieving a racially
representative and gender-diverse survey sample. A total of 285 Lansing residents participated in
the survey data collection. Women are often underrepresented in forestry and natural resource-
related research, yet for this study women were overrepresented in each sample group: Sample
group 1 consisted of 59% females, sample group 2 had 68% females, and sample group 3
achieved 60% female representation. Individual sample groups varied in their racial

representativeness with sample group 1 containing the least diversity (72% White, 13% Black,
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15% Other) and the most diversity found in sample groups 2 (64% White, 21% Black, 17%
Other) and 3 (60% White, 20% Black, 17% Other).

The complete sample was 61% female, 39% male, 70% White, 18% Black, and 12%
Other, with a variety of ages, income, education, and employment levels. Combining a sample
with random, disproportionate, and purposive elements resulted in a more diverse sample of
participants. None of the utilized sampling methods were entirely useful for achieving
representativeness on their own: Sample group 1 was randomly chosen, but lacked
diversity/representativeness. Sample group 2 was disproportionately chosen with more diverse
racial representation, but was restricted to specific geographic areas, limiting coverage. Sample
group 3 was purposively chosen and more diverse, but lacked the element of randomness. This
idea of representation is reflected in literature calling for the use of mixed methods to
appropriately answer research questions (Tashakkori & Teddlie, 1998) and the mixing of survey

modes may help to reduce survey errors (Dillman et al., 2009).

Metrics

Previous qualitative research on the importance of trees and forests provided rich data
used to create the survey metrics for this study. Twelve scale factors and one item level question
addressed many ways in which trees and forests may be important to people in a Likert style
format. Metrics developed to understand the perceived importance of trees and forests were
successful overall. Ten of the twelve scale factors demonstrated good or excellent reliability
measured using Cronback’s alpha including those measuring environmental/ecological function,
cultural, educational, aesthetic, and spiritual importance, health and well-being, forest products,
sense of place, interactions, and concerns related to trees and forests. Two scale factors,

measuring economic importance and negative feelings associated with trees and forests, had
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questionable alpha coefficients and require revisions for future use. One item from the economic
importance scale was inconsistent with other items. Participants seemed confused about the
question on negative feelings associated with trees and forests. More details on this surfaced in
the evaluative focus group and interviews.

Percent agreement (the percentage of participants that chose “agree” or “strongly agree”)
was 70% or higher for most scales, and all scales except one were positively correlated with one
another. These findings indicate an overall positive attitude towards trees and forests. Findings
on the perceived importance of trees and forests reflect those found in previous studies informing
this research. The developed survey instrument provides a foundation for future data collections

on the importance of trees and forests.

Racial differences

The second study objective was to analyze data on the importance of trees and forests.
Survey data showed important differences based on race/ethnicity and gender in how people
perceive the importance of trees and forests. Whites and “other” racial minorities tended to
express higher levels of agreement with scale questions compared to African Americans. These
findings were statistically significant for scales measuring environmental/ecological function,
economic importance, sense of place, health and well-being, and concerns for trees and forests.
African Americans survey scores were still quite favorable overall, but with more variation in
response. Whites had the lowest mean scores for the spiritual importance scale compared to
African Americans and all “others.”

An examination of item level questions from the negative feelings scale showed that
African Americans had higher levels of agreement with statements measuring feeling

unwelcome in forests or parks, and having a safety concern when near trees or forests. These
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findings concur with previous qualitative data on the importance of trees and forests and the
literature on the lingering historical effects of racism, civil rights, and slavery (Leatherberry,
2000; Meraji, 2015; Taylor, 2002). Findings give more strength to the argument that diversity in
sampling is critical for truly understanding the importance of trees and forests to people.
Otherwise, nuances such as these differences related to feelings of safety and unwelcome may go

unnoticed and unaddressed.

Weighted data analysis

Weighting as a statistical tool was tested for its effectiveness to account for data that
lacked racial representativeness, such as that found in sample group 1. Data from sample group 1
were weighted to reflect the racial characteristics of the study population and the ANOVA test
assessing differences based on race was repeated. The weighted sample group 1 ANOVA data
were compared to unweighted data from sample group 2. This analysis showed inconsistent
results when comparing the weighted and unweighted data indicating that for this study,
weighting data was only marginally successful in compensating for the lack of racial

representativeness.

Gender differences

Women expressed higher levels of agreement with all importance scales which is
supported by literature showing that women tend to exhibit greater environmental concern (Bell
& Braun, 2010; Dietz et al., 2002; Hunter et al., 2004; McCright & Xiao, 2014). These findings
were statistically significant for the scales measuring environmental/ecological function, cultural,
educational, aesthetic, and spiritual importance, health and well-being, and sense of place. An

ANOVA test examining gender and race showed that white women had the highest levels of
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agreement with importance scales, overall, compared to white men, and nonwhite men and
women, though these findings should be interpreted cautiously due to differing sizes of the
analyzed groups (white men, white women, black men, black women, other men, other women).
Women (and people) of color are at the forefront of the environmental justice movement
engaging in community activism (Kaalund, 2004; Verchick, 2004) and as such, it is necessary to

investigate the gendered racial differences further.

Sample group differences

Sample group differences on the perceived importance of trees and forests were found
through an ANOVA test. Sample group 3, which consisted of participants taking the survey in-
person, demonstrated higher levels of agreement with all scales except that measuring negative
feelings associated with trees and forests. These differences were statistically significant for
factors measuring cultural and educational importance and sense of place. Participants in sample
group 3 had a personal interaction with the researcher along with an introduction to the research.

It is unclear if this interaction affected response.

Mediating factors

A path analysis approach suggested that there may be mediating factors accompanying
race that influence perceptions on the way trees and forests are valued, and that the mediating
factors may differ for men and women. Specifically, one path model showed that participant
education level mediated the relationship between race and perceived importance of the
environmental/ecological function of trees and forests. Previous studies suggest that education
level is associated with higher levels of environmentalism (Arcury & Christianson, 1990; Arcury

et al., 1986; McMillian et al., 1997; Milbrath, 1984; Van Liere & Dunlap, 1980).
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Another path model showed that for women, but not men, education level mediated the
relationship between race and concerns for trees and forests. This relationship was significantly
weaker for men. Again, these results agree with literature showing that women exhibit greater
environmental concern (Bell & Braun, 2010; Dietz et al., 2002; Hunter et al., 2004; McCright &
Xiao, 2014). The path analyses offer additional support for the importance of collecting data
from diverse audiences instead of meeting the status quo, or collecting data from the same kinds
of people over time. Again, without a diverse sample, certain details may go unnoticed and

unaddressed.

Evaluative Findings

Responses from the evaluative focus group and interviews provided practical feedback on
this study and survey research more generally. Participants reported an interest in the topic as the
motivating factor for completing the survey and focus group/interview process. They answered
questions about their opinions towards survey research in general, and questions about the most
and least interesting aspects of the survey questionnaire. The most interesting aspects were
described as questions addressing the spiritual importance of trees and forests, how trees and
forests contribute to a sense of health and well-being, and questions about the environmental and
ecological function of trees and forests. The least favorite aspect was the question addressing
negative feelings towards trees and forests. Participants concluded the evaluative portion of this
study by offering suggestions for recruiting a diverse sample of people.

The evaluative portion of this study helped to better understand motivations to
participate, question comprehension, development, and revision, and approaches to sampling and
data collection. Collectively, the findings from this study exemplify the importance of being

flexible with research methodologies (if the goal is to have a diverse, representative sample), the
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significant results a diverse sample can uncover (in this case, racial and gender differences), and

the usefulness of engaging research participants in the evaluation process.

Suggestions for further research:

This study only begins to answer some questions and simultaneously raises new
questions. The research provided an exploration of mixing sampling and data collection methods
to achieve a representative sample for measuring people’s perceptions of the importance of trees
and forests. Results suggest that mixing methods contributes to recruiting a representative
sample. The mixing of methods in this manner needs to be further developed. Since this study
was exploratory in nature, it may be beneficial to repeat the study with a larger sample size and
at a larger scale (regional, state or national level) to see if similar trends in sample
representativeness emerge.

Recommendations for further research with in-person data collections (sample group 3)
include working with more key informants to access a broader range of community events and
organizations for recruitment. Small-scale studies could examine if there are particular seasons
of the year that are more successful for this type of research. The in-person data collection for
this study occurred in the summer months which had benefits (Michigan residents tend to spend
more time outdoors at community events in the summer) and costs (Michigan residents travel in
the summer months, so many people may not be present for research activities).

The primary concern for in-person data collections should be focused on making connections
and building meaningful relationships with a variety of community organizations. This
necessitates taking time to learn how the researcher can give back to the community group, or

uncovering ways that the research will or can be directly beneficial to participants, which is a
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goal of emancipatory research methodologies such as those used in many feminist, pragmatist,
and environmental justice studies.

Future research can explore if different survey modes (in-person, mail, online) are more
appealing to different age groups. In this study, younger persons were more likely to respond to
in-person data collection. Is this simply due to chance, or is there a connection between data
collection mode and age/generational preferences? Online surveys were not explored. With the
increase of internet and web media in the lives of the younger generation, these modes require
additional attention. The use of online surveys needs to be mixed with other modes because this
method does not generally result in a racially, gendered, aged, or socioeconomically
representative sample (Dillman et al., 2009a). Those responding to online surveys are mostly
younger, white, and male (Kwak & Radler, 2002; Saxon, Garratt, Gilroy, & Cairns, 2003).
Research shows many people still prefer mail surveys (Dillman et al., 2009a). Some focus group
and interview participants expressed similar feelings about preferences for mail surveys. Mail
survey research is here to stay at least for the immediate future, but it may be most representative
if mixed modal, or by providing multiple options for survey participation (mail, in-person and/or
online, for example).

Much can be learned from assessing relationships between socioeconomic variables to
see if there are direct and indirect effects on perceptions of the importance of trees and forests.
This study touched upon mediating variables through the interpretation of path coefficients. A
deeper analysis is merited. For example, is there a relationship between one’s perceived sense of
place and perceptions on the importance of trees and forests? Women had higher levels of
agreement with importance scales. Are there indirect effects of other variables influencing this

level of agreement? Are there additional differences based on gender, if path models are
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analyzed separately for males and females? Does race play a role in gendered differences on the
perceived importance of trees and forests? A feminist intersectional research approach can help

uncover the importance of relationships between variables.

Study Limitations:

Like all research methods, survey research has limitations. Limitations for this study
include:

e The study used multiple sampling and data collection strategies. Combining sampling and
data collection modes is often perceived as incompatible with inferential statistical
analysis. This limitation is also assumed to be the strength for creating a more
representative sample.

e The researcher chose to use a Delivery Sequence File (DSF) because the literature
identifies this file as being reliable. The purchased list, though likely superior to other
alternatives, still resulted in survey returns due to an unoccupied home or incorrect
address.

e Lansing residents that only use a post office box did not receive a mailed survey.

¢ If the household receiving the survey did not speak English, they likely could not
participate. The survey was given face-to-face in Spanish to two participants.

e The sampling focused on race/ethnicity and gender, though those are only two indicators
of representativeness. Education, income, socioeconomic status (SES) and other
indicators of representativeness were not critically assessed for sampling purposes in the

interest of simplicity.
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e The in-person data collection was biased towards low-income persons because of the lack
of response from clubs/organizations with more income diversity.

e Sample group 3 (in-person survey) was much smaller than sample groups 1 and 2.

e Hundreds of people received this survey in the mail and chose not to complete and return.
The data reported here only capture perceptions of a small proportion of the population.
Examining the issue of nonresponse and sampling error needs to be critically considered

when making any inferences from these data.

Implications:

Research methods

The most significant implication for this study is that mixing sampling and data
collection methods did provide a more racially representative sample of survey participants.
Traditional survey (probability/random) sampling provided the least demographic representation
while disproportionate and purposive sampling provided a more realistic demographic
representation. Weighting data to substitute for underrepresentation of some racial groups and
overrepresentation of others proved problematic for this study as weighted results were
inconsistent with results from the racially representative sample achieved with disproportionate
sampling. This suggests that weighting data may be only marginally successful at accounting for
a lack of racial representativeness.

Using different sampling and data collection methods presents a tradeoff. Traditional
science requires strict adherence to rigid guidelines for research methods and any diversion from
those guidelines is perceived to introduce bias. However, traditional survey sampling methods
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generally do not produce representative samples, which is another type of bias. Traditional
survey methodologies, especially used in forestry research, are successful for collecting data
from mostly white, educated, older males. These samples tend to not be representative yet still
the data are used as if they were. In many forestry and natural resource publications, the absence
of nonwhites from research respondents is not even acknowledged.

Considering the rapidly changing U.S. racial and ethnic demographics (Collins, Hall, &
Neuhaus, 1999; Ortman & Guarneri, 2009; Toosi, 2002; Waddington & Welkoff, 2010),
inclusivity is imperative when working toward the Bruntland Report’s (1987) definition of
sustainability “...without compromising the ability of future generations to meet their own
needs.” The Bruntland Report’s definition suggests it is a violation of sustainability to exclude
diverse participants in the research process as they will comprise a larger proportion of future
generations.

Research methods should be chosen based on the usefulness in relation to the research
questions. To collect data from traditionally underrepresented groups (racial/ethnic minorities
and women), it is necessary to use mixed methods for successful sampling. It is comparable to an
employer asking an employee to complete a task and the employee is unable to complete the task
because s/he did not know where to begin or the steps to take to accomplish the task. It seems
obvious that if one method does not accomplish the task to switch to another method and keep
trying. If the employee is not showing progress, eventually s/he will lose the job. It is not good
enough to ignore or simply accept low representation. It is important to investigate why people
do not participate, or if there are other more culturally-friendly methods that encourage people to
participate if made available. In other words, it is important to understand the motivations and

barriers to participation for different types of people.
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The U.S. publishes a national report on the progress of SFM every five years. As the U.S.
continues working towards SFM, the methodology developed for this study may be used to
measure Indicator 6.44 “The Importance of Forests to People.” The survey instrument was
successful at capturing perceptions of the perceived importance of trees and forests, and can be
revised and improved over time. Mixing methods provided an example of how to achieve a
representative sample. The methodology and survey instrument combined offer a useful tool to
address the call for diversity described by Indicator 6.44 and to inform the five-year national

reports.

Policy and management

The current study identified differences based on race/ethnicity and gender. These
findings require additional exploration and attention by both researchers and professionals.
People’s preferences and priorities vary. These differences may be important for prioritizing
management objectives at different scales (neighborhoods to state and federal levels), regions,
and for different types of forests. Racial and gender differences found in this study further
emphasize the necessity to seek diversity in sampling to tease out differences and improve the
understanding of people’s preferences and priorities so that resource managers can better meet
the needs of society.

Decision-makers and/or resource managers will need to find ways to address differences
in the ways that people perceive the importance of trees and forests. For example, in this study
nonwhite racial minorities expressed stronger agreement with the spiritual importance of trees
and forests. How can managers and natural resource professionals utilize this information for
prioritizing management objectives? Similarly, how can decision-makers and natural resource

professionals deal with gendered differences? What is the meaning behind these differences?
104



The differences identified here present new challenges that will require natural resource
professionals to engage more with diverse groups of people. This requires a shift in the current
culture of the natural resources field in general, as there is a lack of racial and gender diversity
across all institutional levels, types of organizations, public participation activities, and research.
While ongoing diversity training with a focus on inclusiveness may assist some professionals to
address this challenge, more effective approaches need to be developed. Establishing and
maintaining relationships with community organizations may help address the challenge as
various organizations (neighborhood groups, non-profits, faith-based, etc.) are often the
gatekeepers for diverse communities.

Diverse communities are less receptive to communicating with a stranger conducting
research or soliciting participation in natural resource-related activities. Establishing
relationships often requires meeting various community leaders face to face. Maintaining
relationships entails continuing the communication through a variety of ways. Bringing
interactive and educational activities and holding specific events relevant for a particular
community may help foster relationships. These activities may help to build trust and
understanding between resource professionals and the community of interest. The key is to focus

on building a mutually beneficial relationship.

Conclusion:

It is critical for the quality of trees, forests, and other environmental resources that
diverse voices are sought, heard, and integrated into the decision-making process. Understanding
people’s perceptions has the additional implication of understanding their level of acceptance

and support for management decisions (Ford et al., 2014). Furthermore, participating in forestry-
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related research and activities can promote proenvironmental attitudes (Liu et al., 2010) which is
foundational for the success of sustainable forest management.

Over the last century forest management in the U.S. has begun to transition to more
inclusivity. Despite some progress, there is still important work to be done for SFM to truly be
considered “inclusive”. The research presented here is one step on the path towards creating a
more inclusive and diversified research and decision/policy-making process in the field of
forestry (and for the natural resources field more broadly). It presents a new approach to
collecting data on the importance of trees and forests from a diverse audience and contributes to
the scarce and growing literature examining racial and ethnic minorities, women, and the
environment. Results exemplify the relevancy for participation of women and nonwhite
minorities highlighting the need to consider issues of justice and equity in research

methodologies.
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Greetings from Michigan State University!

The United States has committed itself to managing forests for long term benefits for
everyone, and one important aspect of that is listening to residents about the ways in
which they value trees and forests. We are very interested in hearing from everyone, even
if you do not think that your opinions about trees and forests are important. We can learn
best about these issues by asking a variety of people to share their thoughts and opinions.
You have been selected as part of a small sample so it is important to hear back from
nearly everyone.

By taking a few minutes to share your thoughts and opinions, you will be helping
us out a great deal. The information you share with us will be used to better understand the
different ways that trees and forests are important to people and can be used to enhance
forest management in areas near you and throughout the country. The return of this survey
IS your consent to participate in the research. Please return this survey using the postage-
paid envelope in the next 10 days.

The questions should take about 15-20 minutes to complete. Your responses are
voluntary and will be kept confidential. Your answers will never be associated with your
mailing address or your name. Please make sure that an adult (age 18 or older) in your
household fills out the questionnaire.

If you have any questions about this study, such as scientific issues, how to do any
part of it, or to report an issue please contact the Principal Investigator Maureen
McDonough at 126 Natural Resources Building, Michigan State University, East Lansing,
MI 48824, phone (517) 432-2293, email mcdonol0@msu.edu. If you have questions
about your role and rights as a research participant, or would like to register a complaint
about this study, you may contact, anonymously if you wish, the Director of MSU’s
Human Research Protection Programs, Kristen Burt, by phone: (517) 355-2180, fax: (517)
432-4503, email: irb@msu.edu, or regular mail: 202 Olds Hall, East Lansing, M| 48824.

Upon receipt of your completed survey, you will be entered into a drawing to win
one of four $25 Visa Gift Cards to thank you for your time.

Sincerely,

Dr. Maureen McDonough Dori Pynnonen Hopkins, M.S.
Professor and Researcher Research and Doctoral Candidate
Department of Forestry Department of Forestry
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Importance of Trees and Forests

L 4
L 4

i. How long have you lived in your current residence?

MONTHS  or YEARS

ii. What do you like most about your neighborhood?

iii. Did you grow up (ages 1-16) primarily in a(n): (check more than one, if applicable)
O  Urban setting
O  Suburban setting
O Rural setting

iv. What do you like most about being outside?

O  Nothing. I do not like being outside.

v. Please check:

O | own my home. O  Other:

O Irent my home.

Many people find trees and forests to be important for a variety of reasons. The following
several sections of this survey are asking you about the different ways trees and forests are
important or not important to you.
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The first question is asking how trees and forests are important to you in relation to the

environment or ecological function. Please describe the extent to which you agree or

disagree with the following statements.

Question 1

1. Trees provide clean air

2. Trees clean and filter water

3. Trees provide shelter for wildlife
4. Trees provide oxygen

5. Trees improve air quality

6. Trees influence temperature

7. Trees provide protection from weather
8. Trees are important for wildlife
9. Trees provide shade

10. Trees help prevent erosion

11. Trees are important for insects

12. Trees are important for the water
cycle

1 2 3 4 5
Strongly Strongly
Disagree Neutral Agree

O O O O O
O O O
O O O O O
O O O O O
O O O O O
O O O O O
O O O O O
O O O O O
O O O O O
O O O O O
O O O O O
O O O O O
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The second question is asking about the ways in which trees and forests provide financial
benefits to you or your community (or other communities). Please describe the extent to
which you agree or disagree with the following statements.

Question 2 1 2 3 4 5 6
Strongly Strongly Don’t
Disagree Neutral Agree Know
1. Trees provide a monetary value O O O O O O
2. Trees and forests provide jobs O O O O O O
3. Trees and forests are important for the O O O O O O
tourism industry

Some people think that trees and forests are important culturally. For the third question,
please describe the extent to which you agree or disagree with the following statements.

Question 3 1 2 3 4 5 6
Strongly Strongly Don’t
Disagree Neutral Agree Know

1. Trees and forests can be landmarks of a O O O O O O

community

2. Trees and forests can tie a community O O O O O O

together

3. Trees are important for community O O O O O O

building

Question 4 is asking about the ways in which trees and forests are important for learning
and education. Please describe the extent to which you agree or disagree with the following
statements.

Question 4 1 2 3 4 5 6
Strongly Strongly Don’t
Disagree Neutral Agree Know
1. Trees help us to learn about nature O O O O O O
2. Trees provide an educational place O O O QO O O
3. Trees and forests are important for O O O O QO O
environmental education
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The fifth question is asking about the ways in which trees and forests influence human
health and a sense of well-being. Please describe the extent to which you agree or disagree
with the following statements.

Question 5 1 2 3 4 5 6
Strongly Strongly Don’t
Disagree Neutral Agree Know

1. Trees and forests are relaxing O O O O O O

2. Trees and forests provide a place for O O O O O O

privacy/solitude

3. Trees and forests provide a place for O O O @ O O

“escape” or to “get away”

Some people find trees and forests to be important for their beauty. For Question 6, please
describe the extent to which you agree or disagree with the following statements regarding
the aesthetic importance of trees and forests.

Question 6 1 2 3 4 5 6
Strongly Strongly Don’t
Disagree Neutral Agree Know
1. Trees are pleasing to view @ O O O O O
2. Trees add beauty to parks O O O O O O
3. Trees add beauty to neighborhoods O O O O O O

Trees provide a variety of products. In response to Question 7, please describe the extent to
which you agree or disagree with the following statements, regarding the importance of the
products that come from trees and forests.

Question 7 1 2 3 4 5 6
Strongly Strongly Don’t
Disagree Neutral Agree Know

1. Trees are important for providing paper O O O O QO O

products

2. Trees are important for providing O O QO O O O

building materials

3. Trees are important for providing fuel O O O O QO O
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The eighth question is asking about your attachment to trees and forests. Please describe

the extent to which you agree or disagree with the following statements.

Question 8 1 2 3 4 5
Strongly Strongly
Disagree Neutral Agree

1. | feel a connection to a specific tree or O O O O O

trees

2. Trees provide a feeling of connection O O O O O

or rootedness

3. Trees and forests are part of cultural O O O ) )

identity

4. Trees serve as markers of history O O O O O

5. | have a special memory of an O O O O O

individual tree or trees

For some people, trees and forests have a spiritual and/or religious significance. For

Don’t
Know

O

O O O O

Question 9, please describe the extent to which you agree or disagree with the following

statements regarding the spiritual importance of trees and forests.

Question 9 1 2 3 4 5
Strongly Strongly
Disagree Neutral Agree

1. Trees represent the balance of life O O O O O

2. Trees are connected to religious or O O O O O

spiritual feelings for me

3. Trees and forests provide a connection O O O O O

to a Higher Power
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The following question addresses some of the ways people have stated that they enjoy or
interact with trees and forests. For Question 10, please describe the extent to which you
agree or disagree with the following statements.

Question 10 1 2 3 4 5 6
Strongly Strongly Don’t
Disagree Neutral Agree Know
1. I enjoy the smells of trees O O O O O O
2. | enjoy the sounds of trees O O QO
3. 1 enjoy spring blooms O O O QO O O
4. 1 enjoy touching trees O O O O O QO
5. | enjoy sitting under trees @ O O O O O
6. | enjoy autumn color change O O QO O O O
7. | have fond memories related to trees O O O O O O
and forests
8. I have planted trees O O O O O O
9. | have participated in a community O O O O O O
project related to trees
10. I like to pray or meditate near trees O O O O O O

For Question 11, please describe the extent to which you agree or disagree with the
following statement regarding the recreational importance of trees and forests.

Question 11 1 2 3 4 5 6
Strongly Strongly Don’t
Disagree Neutral Agree Know
1. Trees and forests are important for O O O ) ) O
outdoor recreation

Please list the outdoor recreation activities that you currently do or have ever done around
trees and forests:
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We are also interested in how your interactions or experiences with trees and forests have
changed over the course of your lifetime. For Question 12, please indicate if you agree or
disagree with the following statements about the changes that have occurred since you were

younger.
Question 12 No Don’t
Disagree Agree Difference Know
1. There are fewer jobs associated with trees and forests O O O O
2. There is an increase in pollution around trees and forests O O O
3. There are more trees and forests O O O O
4. There are positive changes in forest policies or laws O O O O
5. | interact more with trees and forests O @] O O
6. | interact with trees and forests differently O O O O

The following question addresses concerns that some people have expressed about trees
and forests. For Question 13, please describe the extent to which you agree or disagree
with the following statements regarding possible concerns you may have about trees and
forests.

Question 13 1 2 3 4 5 6
Strongly Strongly Don’t
Disagree Neutral Agree Know

1. I am concerned about forest O O O O @) QO

degradation, or the conditions of trees and

forests

2. 1 am concerned about environmental O O O O QO O

sustainability

3. | feel concerned about the ways trees O O O O @) @)

and forests are managed

4. 1 am concerned about a lack of trees in O O O O O O

urban areas

5. 1 am concerned about new O C O O @) @)

developments affecting trees and forests

6. | am concerned with lost connections O O O O O O

between people and forests
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People sometimes have negative feelings about trees and forests. Question 14 asks about
ways in which you might feel negatively about trees and forests. Please describe the extent
to which you agree or disagree with the following statements.

Question 14 1 2 3 4 5 6
Strongly Strongly Don’t
Disagree Neutral Agree Know

1. Trees may damage my house O O O O O QO

2. Trees may damage the sidewalk O O O O O

3. There are always insects and spiders O O O O O O

around trees

4. Trees may bring animal pests O O O O QO QO

5. 1 am allergic to trees or other plants O O O O O O

near trees

6. I don’t like how trees and forests are O O O O O O

managed

7. 1 do not feel welcome in forests or O O O O O O

areas where there are trees, such as parks

8. | have a safety concern when | am near O O O O O O

trees or forests

9. | feel the positive benefits of trees are O O O O O O

greater than the negative aspects

Please add any additional thoughts or comments here:
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Demographic Information

L 4
L 4

For statistical purposes, we need to ask you a few demographic questions.
Please remember that the information you provide is confidential!

15. What year were you born? [ 19 ]

16. What is your gender?

17. Are you of Hispanic, Latino or Spanish descent?

O  Yes --If yes, from which country-- [ ]
O No
18. What is your ethnicity?
O  American Indian O Asian
O  Black/African American O White/Caucasian
O  Other [ ]

19. What is your marital status?
O  Single O Divorced O Other
O  Married O  Widowed

20. What is your highest degree or level of school completed?
O  Did not complete high school O Associate degree
O  High School Diplomaor GED O Bachelor degree
O  Some college, but no degree O Graduate or professional degree

O Other[ ]

21. Please check the box that corresponds to your income for 2013.
O Lessthan $14,999 O $25,000- $34,999 O $75,000- $99,999
O  $15,000t0$19,999 O $35,000- $49,999 O $100,000- $149,999
O $20,000to $24,999 O $50,000- $74,999 O $150,000 or more

22. Please check the box that best describes your current employment status:
O I 'work part time O l'am unemployed
O I'work full time O I am retired

23. We would like to follow up with the participants in this study. Would you be willing to
participate in an interview or focus group session about this research? (Your continued
participation will enter you in an additional drawing for a $25 Visa Gift Card) If yes, please write your name
and the best way to contact you:
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<date>

<Inside Address>

Dear Lansing Resident,

We are writing to ask your help with an important study being conducted by Michigan State
University to understand the many ways in which trees and forests are important to people. The
best way we have of learning about this topic is by asking all different kinds of people to share
their thoughts and opinions. In the next few days you will receive a request to participate in this
project by answering questions about your perceptions of how and why trees are (or are not)
important to you personally, and to your community.

We would like to do everything we can to make it easy and enjoyable for you to participate in
the study. We are writing in advance because many people like to know ahead of time that they
will be asked to fill out a questionnaire. This research can only be successful with the generous
help of people like you.

To say thanks, in exchange for your completed survey, you will be entered into a drawing to win
a $25 VISA gift card. Several study participants will be randomly chosen to receive this gift card
token of appreciation. | hope you will take 15-20 minutes of your valuable time to help us. Most
of all, I hope that you enjoy the questionnaire and the opportunity to voice your thoughts and
opinions about how trees and forests are important.

Respectfully,

Dr. Maureen McDonough Dori Pynnonen Hopkins, M.S.
Professor & Research Researcher & Doctoral Candidate
Department of Forestry Department of Forestry
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Consent to Participate In An Interview

Title: Just and equitable access: Developing and testing a methodology that represents
diverse perceptions on the importance of forests.

Description

The objectives of this research study are to identify the ways in which trees and forests are
personally and socially important to people, and what motivates citizens to participate in research
about trees and forests. We are contacting specific groups of people that are often left unheard in
the natural resource decision-making process to participate in an evaluative interview on this
topic. Your input is crucial to the development of social indicators in sustainable forest
management

Risks and Benefits:

There are no serious risks to you from participating in this interview (see confidentiality
statement). One benefit is that your ideas will contribute to a better understanding of the
importance of forests to all types of people as well as contribute to the use of more inclusive
research methods. Your suggestions are necessary in order to improve sustainable natural
resource management.

Time Commitment, Cost and Payments:

The interview will take about 30 minutes to complete. There are no other costs to you for helping
us with this study. If you choose, your name may be entered a second time into the drawing for
one of $25 Visa Gift Cards.

Confidentiality:

Although we will record our discussion, we will not put your name on the audio file or transcript.
The only information that will be on the file will be a code number, which will be stored in a

separate location from the interview material. Therefore, we do not believe that you can be
identified. Your privacy will be protected to the maximum extent allowable by law.
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Right to Withdraw:

Participation in this study is voluntary. You may choose not to participate at all. Furthermore,
you may refuse to answer certain questions. If you begin, you may discontinue your participation
at any time.

Contact Information:

If you have any questions about this study, please contact the Principal Investigator Maureen
McDonough at 126 Natural Resources Building, Michigan State University, East Lansing, Ml
48824, phone (517) 432-2293, e-mail mcdonol0@msu.edu. If you have questions about your
role and rights as a research participant, or would like to register a complaint about this study,
you may contact, anonymously if you wish, the Director of MSU’s Human Research Protection
Programs, Kristen Burt, by phone: (517) 355-2180, fax: (517) 432-4503, email: <irb@msu.edu>,
or regular mail: 202 Olds Hall, East Lansing, M| 48824.

Statement of Consent:

| voluntarily agree to participate in the study.

SIGNATUIE. ... Date

| also consent to be recorded for this study:

SIGNATUIE. ... Date
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Script for Evaluative Focus Groups/Interviews
Greet participant(s).

Thank you for agreeing to participate in an interview to evaluate the research with which
you participated on the importance of trees and forests to people. Oftentimes, the vast majority of
people that participate in natural resources-related research are white, middle-aged, middle- to
upper-class males. However, the United States is an extremely diverse country and the research
concerning natural resources management needs to reflect this diversity. Through our discussion
today, | hope to learn more about what prompted you to participate in the survey research, what
you liked (and didn’t like) about the research itself, and any tips you would like to provide for
future research on this topic. The information we receive from you will be very useful to natural
resource policy- and decision-makers as well as those interested in more inclusive research
methods.

Before we begin, | need to have you read and sign a form giving your consent to
participate and be recorded. The consent form describes the purpose of the interview, risks and
benefits to you, time commitment, how we maintain confidentiality and your right to withdraw at
any time. Your signed consent is required by law and enforced by Michigan State University.

Collect signed consent form. Turn on the digital recorders.
What do you like about living in Lansing?
What do you like about trees and forests? What don’t you like about trees and forests?

Did you receive the survey on the importance of trees and forests in the mail? Or did you
receive the survey in-person?

What motivated you to complete the survey on the importance of trees and forests to
people?

Have you completed other surveys in the past? Did you receive the surveys in the mail or
in-person? How do you decide whether or not you will complete a survey?

Were there any aspects of the survey on the importance of trees and forests that were
especially interesting to you? Were there any aspects that were especially disinteresting? Were
there aspects that were especially relevant or irrelevant?

How can survey research on topics such as the importance of trees and forests be
improved? Are there particular methods that you think are more user-friendly than others?
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Do you have any “tips” for future research on the importance of trees and forest to
people?

Do you have any other questions or comments about this topic?

Thank them for their time.
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If you agree to consent to participate in this study, I will begin the questions.

I am going to ask you about a variety of ways that trees and forests may or may not be

important to you. Please describe the extent to which you agree or disagree with the

following questions.

Question

1. Trees provide clean air
2. Trees clean and filter water
3. Trees provide shelter for wildlife

4. Trees and forests are important for their
economic value, such as providing jobs or
financial benefits.

5. Trees and forests have cultural
importance, such as ties to a community.

6. Trees provide educational value, such
as helping us to learn about nature.

7. Trees and forests provide a place for
“escape” or to “get away” (they are
relaxing).

8. Trees add beauty to parks and
neighborhoods.

9. Trees are important for providing paper
products, building materials, and other
resources.

10. | feel a connection to a specific tree,
trees, or a particular forest.

11. Trees are connected to religious or
spiritual feelings for me.

12. Trees are important for outdoor
recreations.

1 2 3 4 5
Strongly Strongly
Disagree Neutral Agree

O O O O O
O O O O O
O O O O O
O O O O O
O O O O
O O O O O
O O O O O
O O O O O
O O O O O
O O O O O
O O O O O
O O O O O
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