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The purpose of this preliminary study is to establish a reliable and valid mea-
sure of environmental connectedness (EC) to allow for further exploration of the
Swedish Outdoor Recreation in Change national survey data. The Nordic con-
cept of friluftsliv (nature-based outdoor recreation) and the environmental psy-
chology concept of EC are explored to provide a foundation for the research.
Reliability and construct validity testing on items from the Outdoor Recreation
in Change survey have been tested and have demonstrated both reliability and
construct validity. A reliable and construct valid measure of EC will facilitate
research into the possible relationships between EC, nature-based outdoor recre-
ation, and environmental behavior. A better understanding of these relationships
may serve to further understanding of the human relationship with nature.
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Background

Preliminary study

The underlying goal of this preliminary study was to provide a measurement of
environmental connectedness (EC) in order to explore the relationship between
nature-based outdoor recreation and EC as part of the broader and ongoing study,
Nordic in Nature: Friluftsliv and Environmental Connectedness (Beery 2011).
Specifically, the purpose of this preliminary study was to establish a reliable and
content valid measure of EC to allow for further exploration of the Swedish
Outdoor Recreation in Change national survey data. The overall study (both this pre-
liminary investigation and the subsequent ongoing analysis) proposed that nature-
based outdoor recreation, as an aspect of daily life, provides an appropriate context
to consider connectedness to nature. It is hoped that a better understanding of the
measurement of EC may serve to expand the growing body of literature exploring
the human relationship with nature and energize environmental education efforts.

Connecting with nature

The basic human connection to nature is an age-old philosophical question and the
history of western society is rich with exploration of connectedness ideas, from
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Plato to Leopold. Schultz (2002) noted the conservation literature is ‘replete with
references to being in touch with, connected to, or part of nature, and many other
references to oneness, or our relationship to nature’ (64). During the past decade,
there has been a surge in scholarly interest in connectedness. EC and other closely
related terms are a substantial element in the scholarly work of contemporary con-
servation psychology and closely related disciplines. In addition, EC has become a
part of our public discourse in the first decade of the twenty-first century based, in
part, on widespread popular response to Richard Louv’s book from 2005, Last
Child in the Woods: Saving Our Children From Nature Deficit Disorder. The grass-
roots Children and Nature Network and Leave No Child Inside initiatives are two
efforts that owe much of their energy and urgency to the response to Louv’s book.
Another measure of the cultural reach of EC can be noted in President Obama’s
America’s Great Outdoors memorandum of 16 April 2010. This was a good exam-
ple of the spread of the use of connectedness as a cultural term of reference. Presi-
dent Obama noted:

We are losing our connection to the parks, wild places, and open spaces we grew up
with and cherish. Children, especially, are spending less time outside running and
playing, fishing and hunting, and connecting to the outdoors just down the street or
outside of town. (1)

Outdoor recreation in change

This paper is based, in part, on the experience of the researcher while studying in
Sweden on a Fulbright Scholarship (2009/2010). The Fulbright experience allowed
for collaboration with an interdisciplinary group of researchers investigating the role
of nature-based outdoor recreation across Swedish society. The structure and context
of the interdisciplinary Swedish national research program, Friluftsliv i förändring,
or Outdoor Recreation in Change: Landscapes, Experiences, Planning and Devel-
opment, (Outdoor Recreation in Change) provides a unique opportunity to study the
relationship between the Nordic concept of friluftsliv, defined here as nature-based
outdoor recreation, and EC. The national survey was Project A of the full Outdoor
Recreation in Change research program (Friluftsliv i förändring 2006). The survey
results have provided a common empirical arena to ‘form a thorough scientific base
of knowledge suitable for further intensified and deepened studies within the pro-
gram’ (Friluftsliv i förändring, 2006, Project A section, para. 3).

Friluftsliv

Given that the Outdoor Recreation in Change program title is translated from the
Swedish title, Friluftsliv i förändring, a brief understanding of the Swedish concept
of friluftsliv is necessary. An exploration of the concept friluftsliv can provide both
a sense of the richness of this idea as well as assist in distilling essential qualities
that may have relevance for other cultural contexts. While friluftsliv is translated
simply as outdoor recreation by the Swedish national research program (Friluftsliv
i förändring 2006) and a definition of open-air life can be interpreted from a direct
Swedish to English translation, neither of these translations is sufficient. Henderson
(2001) distinguishes these ideas by describing friluftsliv as ‘outdoor recreation with
its heart within the land and linked to a tradition of being and learning with the
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land’ (32). Öhman (2010, 5) describes friluftsliv as ‘an upbringing that in the first
hand is about developing a personal relationship to nature from one’s experiences’.
Dahle’s (2003, 248) describes friluftsliv as ‘feeling the joy of being out in nature
… pleasure and experiencing harmony with the surroundings’. These descriptions
get at core themes of friluftsliv: experiences, joy, personal relationship, lifestyle,
nature, and place. These themes are found in a wide variety of friluftsliv definitions
(Cusack 2002; Faarlund 1993; Gelter 2000; Gurholt 2008; Isberg and Isberg 2007;
Repp 2007; Tellnes 1993). Further, these themes articulate a depth of meaning that
goes beyond the common use of the term outdoor recreation. The key feature of
this idea is the importance of the human relationship with nature in the outdoor rec-
reational experience. The question of whether friluftsliv shows a relationship with
EC, and further if EC shows a relationship to environmental behavior, can be
explored as a positive and pragmatic approach to the fundamental question of the
human relationship with nature. This exploration cannot proceed, however, without
a reliable and valid measure of EC.

Environmental connectedness

Numerous terms are presented as reference to connectedness as part of a compre-
hensive review of relevant scholarly terminology, including but not limited to: con-
nectedness, affinity, biophilia, ecological self, environmental identity, inclusion,
nature relatedness, sensitivity, and sense of place/place attachment. The related yet
distinct terminology of EC reflects the scholarly interest in this area of inquiry. A
brief overview of this terminology is presented.

Schultz (2002) used the term connectedness to describe the measurement of the
degree to which people associate themselves with nature. Schultz et al. (2004) used
the Implicit Associations Test (IAT) to measure the degree to which people associ-
ate themselves with nature in their connectedness studies. Results provided a mod-
erate positive relationship between biospheric concerns and implicit connections
with nature, and evidence for the usefulness of implicit measures and of the impor-
tance of connectedness with nature for understanding environmental attitudes.
Schultz and Tabanico (2007) conducted five additional studies of connectedness
using the IAT and suggested support for the IAT as a useful tool for measuring and
testing hypotheses about an individual’s connection to nature. Results indicated that
implicit self/nature associations are malleable, but that change requires long-term or
repeated experience. Schultz (2002) argued that the extent to which people believe
that they are connected to nature is an essential part of culture.

Mayer and Frantz (2004) defined connectedness to nature as one’s ‘affective,
experiential sense of oneness with the natural world’ (504). Mayer and Frantz noted
that biospheric values and an empathetic response to the natural world are charac-
teristics of this emotional or affective state of EC. Following from the preceding
definition, the connectedness to nature scale (CNS) was developed as a measure of
an individual’s feeling in community with nature (Frantz et al. 2005; Mayer and
Frantz 2004; Mayer et al. 2009). The CNS measures participant sense of oneness
with the natural world, sense of kinship with animals and plants, and sense of
equality between the self and nature. Mayer and Frantz (2004) reported that the
scale was shown to have just one factor, possess high internal reliability (α= 0.84),
and have a high test–retest reliability (r= .79). In addition, the scale was shown to
correlate with biospheric values (r= .49) and the New Environmental Paradigm
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(r= .35), a scale that measures attitudes about environmental protection (610). A
comprehensive review of connectedness-related ideas (Beery 2011) resulted in the
emergence of the CNS being identified as highly relevant for the construct validity
testing presented in this article.

Kals, Schumacher, and Montada (1999) defined the closely related concept of
affinity with nature as emotional bonds with and cognitive interest in nature. Kals,
Schumacher, and Montada (1999) described the construct of affinity with nature
using phrases such as ‘Feeling good, free, safe in nature, and feeling a oneness with
nature’ (182). Ultimately, Kals, Schumacher, and Montada (1999) noted that affinity
must be understood in terms of contact and sensual experience, thus linking the
affect with experience.

Schultz (2002) used the term ‘inclusion’ for his overview of the psychology of
the human–nature relationship and identified three core components: ‘connected-
ness, caring, and commitment’ (67). The component of caring was identified as
affective and is closely related to the use of the term connectedness in this study.
Schultz (2002) described caring as a feeling of intimacy, of closeness and affection
for nature (68). ‘How interconnected are you with nature?’ described the essence of
the Inclusion of Nature in Self Scale (INS) to measure an individual’s sense of
inclusion with nature. INS is a measurement tool that had been modified from an
original scale to assess closeness in interpersonal relationships (Schultz 2002). This
single-item scale used the placement of two potentially overlapping circles to create
a visual representation of one’s sense of ‘interconnectedness.’ Despite the limita-
tions of use of a single-variable scale, Shultz contended that the scale ‘has been
found to be reliable across time, and to correlate positively with biospheric atti-
tudes, scores on the New Environmental Paradigm (NEP), ecocentrism, and self-
reported behavior’ (72).

The term ‘Sensitivity’ is the environmental education link to the environmental
psychology constructs of affiliation and connectedness. This link is based largely on
the experiential, affective, and cognitive aspects of this idea. Chawla (1998) pro-
vided a general definition for sensitivity as ‘a predisposition to take an interest in
learning about the environment, feeling concern for it, and acting to conserve it, on
the basis of formative experiences’ (19).

Biophilia is the belief that people have a biological need to affiliate with the nat-
ural world (Wilson 1984). E. O. Wilson is credited with introducing this idea into
the scholarly and public discourse, describing it as ‘the innately emotional affiliation
of human beings to other living organisms’ (1993, 31). Kellert (2010) similarly pro-
vided an assertion that makes a clear link to human biology: ‘humans possess an
inherent biological affinity for the nonhuman world that is instrumental to their
health, productivity, and well being’ (375). This biological need is theorized to be
an inherited genetic tendency to respond to the natural world in certain ways that
confer fitness in an animal effort to survive and thrive (Kellert 2010).

Human–place attachment, a term from environmental psychology, and sense of
place, a term from human geography, refer broadly to the positive emotional bond
that develops between an individual and the environment (Brown and Raymond
2007; Ewert Place and Sibthorp 2005; Jorgensen and Stedman 2001; Stedman
2002). This bond is based on both cognition and affect (Altman and Low 1992;
Proshansky 1978; Proshansky, Fabian, and Kaminoff 1983). Place identity refers to
the emotional response regarding specific physical settings while place dependence
is functional or activity-based connection related to a site-specific activity. Relph
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(1976) stated that the places of greatest attachment are those with which we have
had the greatest experience. This idea is at the core of many current efforts in edu-
cation and research. For example, place-based education initiatives are at the fore-
front of environmental and outdoor education (Chawla 1998; Chawla and Escalante
2007; Sobel 2004; Thomashow 2002; Wattchow and Brown 2011).

Closely related and often overlapping the sense of place is the idea of environ-
mental identity (Stedman 2002). Proshansky (1978, 155) defined place identity as
the ‘dimensions of self that define the individual’s personal identity in relation to
the physical environment’. Clayton (2003) has defined environmental identity in
both cognitive and affective terms as

a sense of connection to some part of the non-human natural environment, based on
history, emotional attachment and/or similarity, that affects the ways in which we per-
ceive and act towards the world; a belief that the environment is important to us and
an important part of who we are. (45)

One of the most recent contributions to the study of the human relationship with
nature is the introduction of a new construct, Nature Relatedness (Nisbet, Zelenski,
and Murphy 2009). The basic hypothesis presented is: ‘emotions, values and atti-
tudes and a self concept that includes the natural world, a biospheric orientation –
may provide a motivational force toward nature protection and preservation’ (736).
Nisbet, Zelenski, and Murphy (2009) described the construct as having three fac-
tors. The ‘Self’ factor (affective domain) ‘represented an internalized identification
with nature, reflecting feelings and thoughts about one’s personal connection to nat-
ure’ (723). The second factor ‘Perspective’ (cognitive domain) reflected an external,
nature-related worldview. And the third factor ‘Experience’ (psychomotor domain)
represented a physical connection to the natural world.

All of the preceding connectedness terms contributed to this current effort to
better understand EC, either directly or via a consideration of possible antecedents
and/or predictors to EC. A certain degree of overlap between the terms and con-
cepts was noted; this overlap supports a broad review of connectedness terminology
(Beery 2011).

Connectedness challenged

Based on the importance of the noted construct of EC from Mayer and Frantz
(2004) for the research proposed here, both the definition and empirical support for
the CNS, a number of challenges to use of the CNS as an affective measure that
emerged from the scholarly review must be addressed (Nisbet, Zelenski, and
Murphy 2009; Perrin and Benassi 2009; Schultz 2002). As noted, it is challenging
to differentiate emotional affinity toward nature (affect) and interest in nature (cog-
nition) empirically: ‘In the last decade there has been an accelerated flow of find-
ings in multiple disciplines supporting the view of affect as complexly intertwined
with cognition in guiding rational behaviour, memory retrieval, decision-making,
creativity and more’ (Picard et al. 2004, 253). Identifying the distinct transition
between affective and cognitive understanding is beyond the scope of this paper,
but nonetheless must be considered. Three challenges to the idea of connectedness
as affective are addressed and further assist in clarifying use of the CNS in this
study.
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Despite the success that Mayer and Frantz have reported (Frantz et al. 2005;
Mayer and Frantz 2004; Mayer et al. 2009), the strongest critique of the use of the
CNS contended that the scale is not a measure of affective connection, but rather
another measure of cognitive understanding (Perrin and Benassi 2009). The authors
analyzed many of the word choices and contended that even words like ‘feel’ are
not necessarily in reference to affective responses and may actually represent cogni-
tive assessments, beliefs formed from cognitive responses to affect and experience
(a synthesis of the three learning domains). Perrin and Benassi (2009) concluded
with the recommendation that CNS should not be used to consider emotional con-
nections to nature, but rather used to evaluate beliefs about an individual’s connec-
tion to nature:

… content analysis of CNS items showed that they do not focus on an emotional con-
nection. Instead, the items gauge people’s beliefs about their connection to the natural
world. We suggest that when reading items with the word feel, participants in Mayer
and Frantz’s (2004) and in our studies were using the more cognitive-based definition,
as opposed to the more affective-based definition. That is, it would be difficult to
argue that the CNS, which has one strong factor, is a measure of emotional connection
to nature when nearly half of the items, which include the word feel, probably reflect
the cognitive meaning of the verb. (6)

The empirical work of Vittersø et al. (2004), however, provided a contrasting
perspective. In their study of affective response of cross-country skiers to snowmo-
bile encounters, they used a distinctly different interpretation of the line between
the affective and the cognitive than the interpretation Perrin and Benassi (2009)
employed. Vittersø et al. (2004), looked at affective response variables such as:
‘relaxing … quiet and peaceful … annoyed … joyful … filled with harmony …
total affect measure’ (36). From these variables, they developed general belief
items, such as ‘snowmobiles make noise,’ ‘snowmobiles destroy landscape aesthet-
ics,’ etc. (236), thereby identifying the affective quality of the recreational event of
cross-country skiing as the source of the belief items. This directly contrasts with
Perrin and Benassi’s (2009) characterization of beliefs as cognitive response to
experience.

Further necessary support or clarification of use of the CNS as a measure of
affective connection may be found within the idea of experience. Millar and Millar
(1996) investigated the effects of direct and indirect experience on the production
of affective and cognitive responses. They presented both a hypothesis and research
results supporting the idea that direct experience and the affect are uniquely linked:

… attitudes formed through direct experience should produce more affective reactions
and make better predictors of affectively driven behaviors … than a cognitively driven
behavior. Alternatively, attitude formed through indirect experience attitudes should
produce more cognitive reaction and make better predictors of cognitively driven
behaviors … than affectively driven behaviors. (563)

Millar and Millar’s (1996) results supported the idea that direct experience produces
more affective responses and fewer cognitive responses than indirect experience. In
a second study, they found attitudes formed through direct experience predicted
affective behavior better than cognitive behavior. The previously described research
of Nisbet et al. (2009) further supports the idea of an affective response to direct
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experience. These findings are important to the support for the proposed research
presented here. Friluftsliv, or nature-based outdoor recreation participation, is likely
to initially result in affective understanding according to Millar and Millar (1996).
The work of Millar and Millar support Iozzi’s (1989) noted characterization of the
affective learning domain as a gateway to EC.

Another challenge to the use of the CNS can be found in Nisbet et al.’s (2009)
careful review of previous connectedness work. Nisbet et al. (2009) identified their
concern:

Mayer and Frantz (2004) published a Connection to Nature scale (CNS), a proposed
affective measure of community with nature. The CNS attempts to measure a sense of
inclusion or closeness with nature on both an emotional and cognitive level, however
it misses the physical aspect of human-nature relationships, a key element of individ-
ual sense of connectedness … (719)

This paper, documenting a preliminary study of the relationship between friluftsliv,
or nature-based outdoor recreation, and EC, seems to address this concern given the
inherent physical experience of friluftsliv. Nature-based outdoor recreation participa-
tion, addresses the physical, or experiential aspect of connectedness, thus emphasiz-
ing the theme of linking the affect with direct experience.

One final challenge is found within Schultz’s (2002) exploration of the concept
of self. Schultz (2002) saw the notion of connectedness as a psychological idea
within the cognitive domain of understanding: ‘Connectedness refers to the extent
to which an individual includes nature within his/her cognitive representations of
self’ (67). Schultz referenced psychological literature, which explores the construct
of self and concludes that: ‘self is a person’s thoughts and feelings about who they
are, cognitive understandings of identity’ (67). Schultz’s own description of con-
nectedness as a cognitive representation of self can be challenged, however, by his
own work. In ‘Empathizing with nature: The effects of perspective taking on con-
cern for environmental issues’ (Schultz 2000), empathy was operationalized to cre-
ate a measure of biospheric environmental concerns. Given the definition and root
of the word empathy meaning ‘in feeling’ and referencing a state of emotional con-
nection with another living thing, to identify this exclusively as a part of a ‘cogni-
tive representation of self’ is far too limiting. In this particular example, methods
included the use of pictures of animals being harmed, which would most likely ini-
tially elicit an emotional response. Such a response may provide more information
about affective connection to nature than cognitive. Schultz wrote: ‘In addition to
producing feelings of empathy, taking perspective may also have temporarily
increased the extent to which participants viewed themselves as interconnected with
nature’ (403). Therefore, it must be questioned whether the biospheric concerns
truly represent cognitive connection in this case or whether the empathetic response
is an affective representation of self.

Methods

Criterion variable

This preliminary analysis of the broader research effort (Beery 2011) proposed a
criterion variable of EC based upon a composite of three items from the Swedish
Outdoor Recreation in Change national survey. The full survey consisted of 19
pages and a total of 55 questions. Survey internal reliability was tested during the
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development of the instrument. Four thousand and seven hundred surveys were sent
to potential participants from a randomized sampling of the Swedish national per-
sonal address register, where all registered citizens of Sweden are listed. A total of
1792 Swedes responded to the survey during the time period of October 2007
through January 2008 resulting in a final response rate of 40%. All participants
were adults, aged between 18 and 75, and consisted of 55% women and 45% men
(Fredman et al. 2008).

Respondents were asked to respond to each of the three connectedness items
from the survey using a Likert-type scale. These items were chosen for their theo-
retical appropriateness based on the literature of EC. The items, as translated from
the Outdoor Recreation in Change national survey question seven were:

To be in nature usually makes me feel or experience:

… a heightened sense about the interplay of nature, that everything is connected
… a feeling that the city is dependent on the surrounding nature
… a feeling that all people, including myself, are united and a part of nature.

These items represent important elements of EC. The first and third subquestions
have their roots in both the philosophical and ecological foundation of EC (Abram
1996; Freyfogle 2003; Kellert 2010; Leopold 1949; Mayer and Frantz 2004; Roszak
1992; Schultz 2002). The second subquestion is significant based on the idea that
the city often represents a negative impact of modernity, i.e. urbanization as a part
of the separation, or disconnect, from nature experienced throughout the twentieth
century Western world (Hertsgaard 1998). It has been noted that the Nordic societal
trend toward urbanization is intertwined with the history of friluftsliv (Horgen
2009; Sandell and Sörlin 2008). Thus, it can be posited that perception of the city
as a barrier to EC is worthy of consideration. This perception is widespread, for
example, it can be inferred from the following survey item from the closely related
Nature Relatedness Scale (NR): Even in the middle of the city, I notice nature
around me (Nisbet et al. 2009). The use of even implies overcoming an obstacle or
barrier.

Reliability and construct validity

As a part of a preliminary analysis, the three items comprising the proposed crite-
rion variable of EC were initially tested for internal consistency or reliability. A
Cronbach’s alpha was used for this initial test given its ability to provide an esti-
mate of the consistency of a set of items when administered to a set of respondents
for a particular purpose (Vaske 2008). Because alpha is not necessarily a measure
of unidimensionality, a principle components analysis was used to further consider
the internal consistency of the three items. Construct validity testing was then used
to insure that the three items represented a valid measure of EC. The instrument for
the construct validity testing featured the CNS. As previously noted, the CNS is a
measure of one’s affective, experiential connection to nature (Mayer and Frantz
2004). It is both the concise definition and the demonstrated empirical support of
Mayer and Frantz’s use of the EC construct that made the CNS an appropriate mea-
surement tool for the EC construct validation. Given the variety of connectedness-
related terms in the literature and a variety of scales used to test these terms, two
additional scales from the previous review of EC terminology were included in the
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construct validity testing to more fully explore connectedness: NR (Nisbet et al.
2009) and INS (Schultz 2002). Given the claim that the Nature Relatedness Self
subscale (NR-Self) is a specific measure of the affective domain (Nisbet et al.
2009), it was hypothesized that NR-Self might show a stronger correlation with the
CNS and the EC scale than the full NR shows, thus potentially strengthening the
idea that the CNS is largely a measure of affective connection. Table 1 provides a
basic guide to all of the scales used in the construct validity testing.

Sample and data collection

The construct evaluation process was conducted in March 2010. Participants for the
construct validity testing consisted of 120 law students from the course Interna-
tional Rights (HRO 600) at the University of Göteborg, Sweden. This testing was
conducted on 17 March 2010. The participants were chosen based on their age (all
adults), residence (Sweden), convenience to the researcher, and the perception that
the interdisciplinary aspect of law studies would not necessarily carry a pro or con
environmental bias or an implied level of respondent nature-based outdoor recrea-
tion participation. University of Minnesota Internal Review Board procedure was
followed to assure participant anonymity; participants were under no obligation to
participate and were given no incentive to do so.

Results and analysis

The results of the reliability testing, a Cronbach’s alpha of .83, showed consistent
response and indicated high intercorrelation (Vaske 2008). These results support the
idea that the three items from the Outdoor Recreation in Change national survey all
measure the same latent construct, or factor. Additional factor analysis was under-
taken to further analyze the three-item composite to provide additional support of
the a priori hypothesis that an underlying factor was present. A principle compo-
nents analysis was used to determine whether the items adequately represented the

Table 1. General explanation of connectedness-related scales used in construct validity
testing.

Scale Name Explanation Source

EC Environmental
Connectedness
Scale

A three-item composite of Outdoor
Recreation in Change national survey
questions

Beery
(2011)

CNS Connectedness to
Nature Scale

14-item scale developed for EC testing Mayer and
Frantz
(2004)

NR Nature
Relatedness Scale

21-item scale designed to measure the
connectedness-related construct of nature
relatedness

Nisbet et al.
(2009)

NR-Self Nature
Relatedness Self

Seven-item subscale of the NR designed to
measure affective componentsof nature
relatedness

Nisbet et al.
(2009)

INS Inclusion of
Nature in the Self
Scale

Single-item scale designed to measure an
individual’s sense of inclusion with nature

Schultz
(2002)
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specific construct of interest, EC. Initially, the factorability of the three items from
the Outdoor Recreation in Change national survey was examined. All three items
showed strong intercorrelations from r= .5 to .63. Secondly, the communalities with
the first factor were all above .6 further confirming that each item shared a high
level of common variance with the other items. The eigenvalues of 2.1, .53, and
.37 indicated only one latent factor of any relevance. The first factor accounted for
70% of the variance, the second factor 18% of the variance, and a third factor 12%
of the variance. These results further support the hypothesis that the three-item com-
posite represents one latent factor.

To test for construct validity, correlation coefficients were computed among the
four EC scales and the proposed three-item scale from the Outdoor Recreation in
Change survey (EC). Using the Bonferroni approach to control for Type I error
across the 10 correlations, a p value of < .005 (.05/10 = .005) was required for sig-
nificance. The results of the analysis, displayed in Table 2, showed that 10 out of
the 10 correlations are statistically significant and areP .52. According to Vaske
(2008), a correlation value of > 0.50 is considered to indicate a ‘substantial relation-
ship’ (108). The specific correlation of EC and CNS, r= .62, indicates support for
construct validity. This support is strengthened by the other connectedness-related
scale correlations: EC and NR r= .57, EC and NR-Self r= .59, and EC and INS
r= .52.

It was previously noted the NR-Self was one of the connectedness-related scales
used to test for construct validity based on its hypothesized ability to measure the
affective dimension of nature relatedness. Results indicated a higher correlation
between NR-Self and EC than the correlation between the full NR and EC, thus
supporting the claim that EC is measuring affective connectedness to nature. It is
interesting to note, however, the NR-Self scale showed an almost identical correla-
tion with CNS (r= .77) as the full NR shows with CNS (r= .78). Thus, these find-
ings do not resolve the challenging question of whether the CNS is exclusively an
affective measurement of EC.

Note, a possible limitation of this construct validity testing is the lack of
discriminant validity testing. An assessment of the three items for negative correla-
tion with a scale purporting to measure the opposite underlying construct or testing
showing a lack of correlation with measures it should be unrelated to have not been
completed.

Discussion

The theoretical and empirical foundation of connection to nature research reflects a
high level of interest in the concept of connectedness. Given the growing popular

Table 2. Correlations among the five EC scales (N = 102).

EC CNS NR NR-Self INS

EC
CNS .62⁄
NR .57⁄ .78⁄
NR-Self .59⁄ .77⁄ .94⁄
INS .52⁄ .72⁄ .77⁄ .72⁄

⁄p < .001.
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and scholarly use of connectedness terminology, continued exploration of this idea
is supported. Schultz et al. (2004) encouraged future research to look at patterns of
behavior or lifestyle and everyday lives that would help to deepen our understand-
ing of the antecedents of EC. Nisbet et al. (2009, 735) stated ‘it would be useful to
have unbiased, empirical information about people’s everyday nature experiences
and the sustained benefit of being nature related’. This research makes such recom-
mendations possible. The establishment of EC as a reliable and construct valid mea-
surement opens the door to consideration of additional Outdoor Recreation in
Change survey data, specifically, data regarding nature-based outdoor recreation par-
ticipation for possible relationship with EC. The Nordic cultural concept of friluft-
sliv, defined here as nature-based outdoor recreation, provides a unique opportunity
for connectedness to nature study. This turn to Sweden for consideration of the
human relationship with nature may be as simple as Saunders’ (2003) call for new
understanding and new language: ‘We need a better understanding of the human-
nature experience and a more compelling language to express what we value and
love’ (137).

There is a need for empirical study to facilitate a better understanding of EC
and possible predictors. It is presented that use of the EC construct will allow addi-
tional variables from the Swedish Outdoor Recreation in Change survey to be tested
for possible relationships with EC and environmental behavior (Beery 2011). This
preliminary research has made empirical testing of the relationship between nature-
based outdoor recreation and EC possible. Ultimately, the greater significance of
this work and any possible subsequent work exploring the relationship between EC
and the Outdoor Recreation in Change data are the hope that it may contribute to a
deeper understanding of the human relationship with nature.

Notes on contributor
Thomas H. Beery is an assistant professor in Outdoor and Environmental Education at the
University of Minnesota Duluth. Current research interests include proximate and cultural
access to nature, connectedness to nature, nature-based outdoor recreation, and sustainability.
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