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A Psychometric Analysis of Humanity’s Connection to Nature 
 

What makes a relationship unhealthy? Behaviours such as pilfering a loved one’s 

resources, having no regard for their health and well-being, and taking more than is given are all 

actions that prevent a balanced, interdependent relationship from developing where both parties 

get their needs met. Humanity’s relationship to the planet can be characterized in a similar vein, 

and neither the planet, nor our species is benefitting from this unhealthy relationship. 

The topic of this paper is humanity’s relationship with the planet, otherwise known as 

nature connectedness, and it is an important topic to understand for many reasons. For instance, 

research shows that exposure to nature has a positive impact on our well-being (Howell, Dopko, 

Passmore, & Buro, 2011), our goals (Weinstein, Przybylski, & Ryan, 2009), our sense of 

purpose, freedom and self-determination, and our personal growth (Nisbet, Zelenski, & Murphy, 

2011). Also, higher levels of nature connectedness are associated with increases in life 

satisfaction, vitality and positive affect (Capaldi, Dopko, & Zelenski, 2014). However, our 

destructive behaviour is impacting our physical health. The increase in the amount of flooding in 

this century and the last, and the projected increase into the next century (Milly, Wetherald, 

Dunne & Delworth, 2002) have dire consequences such as an elevated risk of waterborne 

illnesses including E.Coli (Charron, Thomas, Waltner-Toews, Aramini, Edge, Kent, ... & 

Wilson, 2004). Warmer temperatures bring an increase in the prevalence of ticks and tickborne 

illnesses (Parola, Socolovschi, Jeanjean, Bitam, Fournier, Sotto, ... & Raoult, 2008). Air 

pollution is causing cardiovascular and pulmonary diseases in many cities of the world (Pope & 

Dockery, 2006). It is clear that the health and well-being of our species is not independent of the 

planet’s ability to prosper, and consequently, a change in our behaviour is urgently needed. 

Understanding our connection to nature has the potential to help us understand our propensity to 
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engage in behaviours that foster and protect the health and well-being of the planet (Nisbet, 

Zelenski, & Murphy, 2009).  

Nature Connectedness Over Time 

Studying humanity’s connection to nature is not a novel concept, and an extensive 

literature search has discovered other terms to describe the construct of nature connectedness. It 

has also been called connection to nature (Restall & Conrad, 2015), nature relatedness (Nisbet, 

Zelenski, & Murphy, 2009), love and care for nature (Perkins, 2010), inclusion of nature in self 

(Schultz, 2002), connectivity with nature (Dutcher, Finley, Luloff & Johnson, 2007) and 

emotional affinity with nature (Kals, Schumacher & Montada, 1999). The first attempt at 

measuring a relationship between human behaviour and the environment arose in the latter half 

of the 20th century. Maloney & Ward (1973) stated that psychology had a responsibility to 

understand the destructive behaviours that were causing issues such as pollution and 

overconsumption because behaviour is the province of the psychology. The authors devised a 

130-item scale to measure ecological attitudes and knowledge. An exhaustive search, which 

included the database PsycTESTS, among others, did not turn up the original Ecology Scale 

from 1973, but the Ecology Scale Short Form (Maloney, Ward & Braucht, 1975), which is a 

shortened version of the original scale, can be found in Appendix A.  

Theoretical Review 

Nature Connectedness. According to Schultz (2002), nature connectedness 

consists of the three components of psychological inclusion with nature, namely, a cognitive 

component that is referred to as connectedness; an affective component referred to as caring; and 

a behavioural component referred to as commitment. The cognitive component, connectedness, 

involves the degree to which nature is incorporated into an individual’s cognitive representations 
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of the self. The cognitive component is the central part of psychological inclusion with nature 

and is a prerequisite to other components. The affective component, caring, simply involves the 

degree to which an individual cares about nature, or feels an emotional bond with it. The 

behavioural component, commitment, stems from the first two. In other words, if someone 

includes nature in their cognitive self-representation, and they care about nature, they will act in 

the best interest of nature. A strength of this theory is its complexity in that it includes cognitive, 

affective and behavioural components to provide a more encompassing definition of the 

construct of nature connectedness. It also explains how the components work together 

(connectedness is needed before caring, and the two together are needed for commitment). A 

weakness of this theory is the confusion it creates by including connectedness in its definition of 

nature connectedness.  

Nature Relatedness. Nisbet, Zelenski, & Murphy, (2009) propose nature relatedness as a 

way of understanding the degree to which an individual is connected to the natural world. The 

authors acknowledge that it is much like the theory proposed by Schultz (2002) in that it includes 

the cognitive component of including nature in one’s identity, but contend that it also includes an 

individual’s interconnectedness with all living organisms (e.g., plants and animals). The authors 

stress that it goes beyond a mere appreciation for the beauty in nature, and includes an 

understanding of the importance of all aspects of nature, including those aspects involving harm 

and death. Further, the authors argue that the construct is like a trait in that it is stable over time 

and across situations (Nisbet, Zelenski, & Murphy, 2009). A strength of this formal definition is 

its definition of nature. It specifies that nature is defined as consisting of all components of the 

circle of life, not just those associated with biophilia (life). Thus, measures of nature 

connectedness must include items pertaining to less attractive parts of nature such as death. A 
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weakness of this formal definition is its idea that nature connectedness is relatively stable. It is a 

weakness because scales will not give us an idea of how connected with nature someone was or 

someone might become, and thus how behaviour can be modified to be more in line with the 

health of the planet.  

Scale Review 

Brief measure of nature relatedness. The original Nature Relatedness Scale (NRS) 

consists of 21 items designed to measure individual differences in nature connectedness, and 

includes items that assess affective, cognitive, and experiential components along with an 

individual’s level of interest in nature, and desire to be in contact with nature (Nisbet & Zelenski, 

2013; Nisbet, Zelenski, & Murphy, 2009). The goal of the scale was to address a disparity in the 

availability of measures that assess affective and experiential components of nature 

connectedness. Nisbet & Zelenski (2013) developed a shortened version of the scale, the Brief 

Measure of Nature Relatedness (NR-6; Nisbet & Zelenski, 2013) (Appendix B), which consists 

of six items from the Nature Relatedness Scale rated using a Likert scale ranging from 1 

(disagree strongly) to 5 (agree strongly). The revised scale was designed to be used in situations 

where there are time and space limitations, and where research interests are concerned with more 

affective components (e.g., feeling connected) than cognitive components (e.g., environmental 

attitudes) (Nisbet & Zelenski, 2013, p. 1). Thus, six items that were retained from the NRS 

measure are from the affective component (e.g., “I feel very connected to all living things and 

the earth.”) and the experiential component (e.g., “My ideal vacation spot would be a remote, 

wilderness area.”) (NR-6; Nisbet & Zelenski, 2013). The obvious strengths of this scale are that 

it is quicker to complete, and can thus be used for a variety of purposes. Further, its brevity will 

prevent participants from developing fatigue, and it removes any potentially redundant questions 
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(Nisbet & Zelenski, 2013, p. 8). The items also appear to have good face validity, as it is easy to 

ascertain what the question is measuring. A limitation of the scale is it only assesses two of the 

three components of the NRS, therefore it may have reduced content validity by not fully 

representing the domain of nature connectedness (Nisbet & Zelenski, 2013).  

Love and care for nature scale. The Love and Care for Nature Scale  (LNS; Perkins, 

2010) assesses an individual’s emotional relationship with the natural world (Appendix C). The 

purpose of the scale was to address a gap in the literature regarding the psychological 

measurement of the emotional components of humanity’s relationship with nature and its 

association with environmental ethics, and pro-environmental values and behaviour. To address 

this gap, the author created 15 items that are scored using a Likert scale ranging from 1(strongly 

disagree) to 7 (strongly agree). A strength of the LNS is its capacity to predict an individual’s 

motivation to make sacrifices that would protect the well-being of the planet above and beyond 

existing measures, thus shedding more light on how one could begin to explore increasing 

humanity’s motivation to act in the well-being of the planet. Additionally, the scale has shown to 

possess good construct, content and criterion validity as well as high internal consistency 

(Perkins, 2010, p. 461). A limitations of this measure is it contains spiritual questions (e.g., “I 

feel spiritually bound to the rest of nature”) which could be biased against those who do not 

value spirituality in their life. Further, the emotional nature of the majority of the questions (e.g., 

“I often feel emotionally close to nature”, “I feel a deep love for nature”) assumes that 

individuals know themselves well and are in tune with their emotions, but this may not be the 

case.  

Environmental Identity Scale. The Environmental Identity Scale was developed by 

Clayton (2003) and assesses how much an individual incorporates a sense of connection with 
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nature into their self-concept (Appendix D). The theory of Environmental Identity was built on 

identity theory, and views the construct as similar to possessing a collective identity where an 

individual feels connected to something larger than her or himself (Clayton, 2003; Olivos & 

Aragonés, 2011). The goal of the scale was to predict the ways in which individuals will react to 

environmental issues based on their level of identification with the environment. The scale 

consists of 24 items that are rated using a Likert scale that ranges from 1 (not at all true of me) to 

7 (completely true of me) (Clayton, 2003). The strengths of this scale include its level of internal 

consistency (𝛂  = 0.90) (Olivos & Aragonés, 2011, p. 68). Factor analysis revealed that the scale 

has 4 principal components of variation which are “Environmental Identity”, “Enjoying Nature”, 

“Appreciation of Nature”, and “Environmentalism” (Olivos & Aragonés, 2011, p. 70). Only one 

of those four factors appear related to environmental identity, and the factors do not appear to be 

closely related, as the highest correlation is between “Environmentalism” and “Environmental 

Identity” (r = 0.442) (Olivos & Aragonés, 2011, p. 70). This factor was also shown to be the best 

predictor of pro-environmental behaviour (Olivos & Aragonés, 2011, p. 71). The scale appears to 

be measuring factors that are not strongly related to environmental identity, therefore it may not 

be the unidimensional measure of environmental identity it purports to be.  

Extended Inclusion of Nature in Self scale. Martin & Czellar (2016) extended the 

Inclusion of Nature in Self scale (INS; Schultz, 2001) that consists of one question with seven 

response options (Appendix E). The question shows a spatial metaphor in the form of a Venn 

diagram with one circle denoting the self and another circle denoting nature. The seven options 

show different degrees of overlap between the two circles, and the respondent selects the 

diagram that best represents her or his level of nature connectedness (Martin & Czellar, 2016, p. 

182). Martin & Czellar (2016) noted the psychometric limitations of the one item INS and 
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endeavoured to created an extended version that would capture more variability. The authors 

kept the original question from the INS and added three more items, still consisting of spatial 

metaphors (diagrams), and asked questions pertaining to the size of the nature circle in the 

“overlap” question in addition to the distance between self and nature and how central nature is 

in one’s life (Martin & Czellar, 2016, p. 190). A strength of the EINS lies in its 

unidimensionality as demonstrated by factor analysis, which revealed that all items are related to 

nature connectedness. Therefore, this scale boasts reliability and validity that is superior to that 

of the INS (Martin & Czellar, 2016). A limitation of this scale is its reliance on diagrams to 

assess variation in levels of nature connectedness. It would seem that the assumption of an 

interval scale is very difficult to make as there is no way of knowing if one individual’s choice of 

degree of overlap (or line distance, or circle size) is truly an equal amount more or less than a 

different degree of overlap.  

Connectedness to Nature Scale. The final scale reviewed for this paper is the 

Connectedness to Nature Scale (CNS; Mayer, & Frantz, 2004) (Appendix F). Similar to the 

authors who devised the NRS and the NR-6, the authors of the CNS contend that, based on 

arguments presented by both ecologists and eco psychologists, feeling connected to nature is 

influential in motivating an individual to act in an environmentally responsible manner. Thus, 

Mayer & Frantz (2004) endeavoured to design a measure that would measure the affective and 

experiential components of nature connectedness. To accomplish this end, they designed a 

14-item questionnaire that consists of items that measure feelings of nature connectedness and 

experiences in nature that are rated using a Likert scale ranging from 1 (strongly disagree) to 5 

(strongly agree). The items from the CNS have been shown to load onto one factor, and repeated 

testing demonstrated consistent test-retest reliability, in addition to high internal consistency 
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(Mayer & Frantz, 2004, p. 512). What is not known about this test is its incremental validity, as 

both the CNS and NR-6 are measuring affective components of nature connectedness, and some 

questions do overlap (e.g, “I always think about how my actions affect the environment” from 

the NR-6 and “I have a deep understanding of how my actions affect the natural world” from the 

CNS).  

Conceptual Critique 

Systematic bias. Three of the five questionnaires reviewed contain a problematic set of 

questions that could affect the way each test performs. The EID, NR-6, and the LNS all contain 

questions that pertain to spirituality. The EID asks, “I feel that I receive spiritual sustenance from 

experiences with nature” (EID; Clayton, 2003), the NR-6 asks, “My connection to nature and the 

environment is a part of my spirituality” (NR-6; Nisbet & Zelenski, 2013), and the LNS asks, “I 

feel spiritually bound to the rest of nature” (LNS; Perkins, 2010). These questions are biased 

against individuals who are athEIDt, agnostic, or otherwise do not value spirituality in their lives, 

which would result in a lower total score for such individuals compared to individuals who have 

a spiritual life.  

A test that that is systematically biased against a group of people will have an impact on 

three measurement statistics, namely, sensitivity, positive predictive value (PPV) and negative 

predictive value (NPV). If the test has a lower mean score for individuals who do not have a 

spiritual life then the prevalence of individuals who have a connection to nature will be 

underestimated. Consequently, if the sensitivity of the test is reduced, the PPV will be reduced 

because the test is not picking up those who are truly feel connected to nature. Thus, the test’s 

inability to accurately assess individuals who are truly connected to nature will result in a greater 

number of false negatives, or a lower NPV.  
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This would lead one to conclude that individuals who are spiritual are more connected to 

nature than those who are not spiritual. Further, it would lead one to believe that having a 

spiritual connection to nature is what motivates people to act in a pro-environmental manner.  

Construct operationalization. According to Nisbet, Zelenski, & Murphy, (2009), nature 

connectedness extends beyond Schultz’s (2002) incorporation of nature into one’s cognitive 

concept of self to include one’s appreciation for all parts of nature such as those involving death 

and decay. However, the NR-6, and the five other questionnaires, do not ask any questions that 

pertain to death or decay or other less aesthetically pleasing parts of nature (e.g., cockroaches, 

maggots). This issue raises questions around content validity, specifically, domain 

representativeness and domain relevance. Consequently, test scores are not assessing the entirety 

of the construct, and without assessing all aspects of the construct it is impossible to know which 

questions are integral to measuring nature connectedness.  

When a construct is not correctly operationalized, and content validity is thus affected, 

there can be several effects on the performance of the test. Specifically, the impact on a factor 

analysis could be such that the principal component of variation may not be one’s level of nature 

connectedness, and thus the test may be measuring a different factor altogether, such as attitudes 

toward beauty in nature. Another statistic that could be impacted is the mean score of nature 

connectedness, which could be lower if scales included questions pertaining to death and decay.  

Such a problem with identifying the actual principal component of variation would mean 

that test scores of nature connectedness are in fact test scores of some other construct. For 

instance, those who would be identified as highly connected to nature may in fact just have a 

highly favourable attitude toward beauty in nature. This would drastically misinform our 
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understanding of nature connectedness, and distort our understanding of how nature 

connectedness relates to pro-environmental behaviour.  

Ambiguous questions. The EID and CNS both contain questions that leave certain 

words open to interpretation. The question, “I feel that all inhabitants of Earth, human, and 

nonhuman, share a common ‘life force’” (CNS; Mayer, & Frantz, 2004) is ambiguous because 

the term “life force” could mean different things to different people (e.g., sustenance from the 

sun or the existence of a deity in all living beings). The question, “I would rather live in a small 

room or house with a nice view than a bigger room or house with a view of other buildings” 

(EID; Clayton, 2003) is ambiguous because the term “nice view” could be interpreted in several 

ways.  

Including ambiguous questions can affect the performance of tests by causing greater 

unsystematic error, thereby impacting the variability measured by the standard deviation. 

Therefore, a larger standard deviation would be reported for this test and there would be a greater 

chance of a) not finding an effect size, or b) finding an effect size that is a false positive, or c) 

finding an effect size that is a false negative (all because power has been reduced due to a wider 

distribution of errors).  

A test that results in a lot of variability in test scores makes it difficult to develop an 

accurate understanding of the different levels of nature connectedness. In other words, when 

there is a lot of unsystematic error, it’s not possible to know what exactly is causing people’s 

scores to differ.  

Assuming participants know themselves. Many of the questions asked in the EID and 

EINS ask questions that pertain to cognitive aspects of nature connectedness, while the LNS, 

NR-6 and CNS include questions that pertain to affective and experiential aspects. The problem 
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with the latter type of questions is they assume respondents knows themselves quite well, and 

specifically, that they are aware of, and in touch with, their emotions. Individuals who do not 

know themselves well, or who are not as in touch with their emotions might answer these 

questions in the negative, meaning that they disagree with questions about feeling connected to 

nature. As a result, their mean score will be lower than individuals who know themselves well 

and are in touch with their emotions.  

Such an impact on the mean score could lead to the conclusion that nature connectedness 

mostly involves the way someone feels about nature. Yet, someone who reports feeling 

connected to nature may engage in the same pro-environmental behaviours as someone who is 

not as aware of any strong feelings they have towards nature. However, the latter individual 

would be rated as being less connected to nature, and predicted to engage in fewer behaviours 

that protect and benefit the environment. 

New Scale 

Formal definition. The formal definition of nature connectedness for the purposes of this 

paper contains a cognitive component, which includes the frequency with which the individual 

thinks about nature and issues related to nature in addition to including nature in one’s identity. 

This component would also include how one thinks about the less pleasant aspects of nature 

including topics such as death and decay. The affective component includes the degree to which 

the individual has feelings of care and concern for nature. The behavioural component includes 

the behaviours that one engages in to protect the well-being of nature and contribute to its 

thriving. 
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New Scale 

Behavioural questions. The EID asks respondents, “Engaging in environmental 

behaviors is important to me.” What constitutes an environmental behaviour is not clear, further, 

some environmental behaviours have a bigger impact on the planet than others. This question 

should be changed to “I recycle as many materials as I possibly can.” This way it is easier to 

understand exactly what behaviours individuals who who are connected to nature engage in, and 

easier to understand how pro-environmental behaviours relate to feelings and thoughts regarding 

nature.  

Questions that lead to systematic bias. The questions that ask about a person’s spiritual 

connection to the planet could introduce a systematic bias against individuals who are athEIDts, 

agnostic, or otherwise do not value spirituality in their life. Therefore questions that are similar 

but non spiritual should be added to compensate for questions such as “I feel spiritually bound to 

the rest of nature” (LNS; Perkins, 2010) An example of such a compensating question is “I feel 

connected to nature because my body is made of the same elements that exist in nature.” 

Questions to be removed. Some questions are ambiguous in nature and can introduce 

unsystematic error into the test. Questions such as, “I feel that all inhabitants of Earth, human, 

and nonhuman, share a common ‘life force’” (CNS; Mayer, & Frantz, 2004) and “I would rather 

live in a small room or house with a nice view than a bigger room or house with a view of other 

buildings” (EID; Clayton, 2003) contain terms that are ambiguous (e.g., “life force” and “nice 

view) and should be removed to reduce the amount of error. 

Behavioural questions that measure more than one factor. The EID asks about the 

participants attitudes about gardening in the question, “I like to garden.” This question assumes 

that individuals who garden do so because they feel connected to nature but there are other 



 
A PSYCHOMETRIC ANALYSIS OF NATURE CONNECTEDNESS 14 

reasons an individual may choose to garden, therefore a factor other than nature connectedness 

may load onto this item. Changing this question to “Gardening makes me feel closer to nature” 

would be better at capturing whether the act of gardening is related to one’s nature 

connectedness.  

Increasing the amount of behavioural questions. Three of the five tests (LNS, CNS, 

NR-6) are based on the theory that nature connectedness is largely defined by affect, or how 

closely someone feels to nature. As mentioned earlier, this disadvantages individuals who don’t 

know themselves or their feelings well. Therefore, questions such as, “I recycle as much as I 

can” and “I conserve energy by turning of lights and using LED light bulbs where possible” 

should be added. 

Domain representativeness. Nature relatedness as put forth by Nisbet & Zelenski (2013) 

includes someone’s interconnectedness with all parts of life, including the less appealing parts 

such as death and decay. Yet, there are no questions that assess how someone thinks or feels 

about this part of nature, and consequently, content validity is affected since the domain of 

nature connectedness is not fully represented. Therefore, the new scale should include questions 

such as, “I am not bothered by topics of decay and death because they are a part of nature” or, 

“Snakes and spiders are important to the circle of life.” 

Discriminant validity. The CNS and the NR-6 were both designed to measure affective 

and experiential components of nature connectedness. This brings into question the discriminant 

validity of either questionnaire. Therefore, in order to be able to determine if one measure adds 

more information than the other, questions pertaining to a cognitive component of nature 

connectedness such as, “I think about environmental issues on a daily basis” should be added to 

a new scale that would include similar affective and experiential questions as the NR-6 and CNS. 
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Psychology’s leap of faith. The EINS, as discussed above, is a questionnaire that uses 

spatial metaphors (diagrams) to represent how connected one feels to nature. The assumption 

that all scales are at least an interval scale is violated with these types of questions. The differing 

levels of overlap (or distance) in the seven options provided to the respondent can be interpreted 

very differently from one respondent to the next, therefore, it is impossible to know exactly how 

much difference is being measured with each different response option. Therefore, these 

questions should be removed entirely (and the test not used at all, consequently).  

Climate change questions. There are no questions on any of the tests that measure a 

respondent’s thoughts or feelings regarding climate change. This impacts the domain relevance 

component of content validity. Climate change is a very important topic amongst 

environmentalists, and others who care about the environment, therefore questions such as, 

“Climate change is a legitimate cause for concern” should be included so as to increase the 

content validity of the new scale. 

Low eigenvalues. The EID contains an item that states “I take pride in the fact that I 

could survive outdoors on my own for a few days.” It is suspected that any factor this item 

measures would not account for a large proportion of variance in responses since it is a question 

that could be measuring factors other than nature connectedness such as a sense of adventure or a 

desire to be independent. Therefore the item could introduce error into the way the question is 

answered and should be removed.  

Conclusion 

Understanding our connection with nature is an important part of understanding how our 

behaviours are harming the planet. It is important to have a formal definition that is 

representative of the entire domain of nature connectedness, which includes an affective 
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component, a cognitive component, a behavioural component, and especially, attitudes and 

feelings towards less appealing parts of the circle of life such as decay and snakes and spiders. 

This will help develop measures that are truly capturing the complexity of this construct, which 

can then better inform us on how we can change our ways in order to change our destructive 

impact on the planet.  
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Appendix D 

Environment Identity Scale (EID) 
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